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PIONEER OF THE AIR

FOUNDED IN 1919, the Radio Corpora-
tion of America has completed 18 years
of pioneering effort to develop and improve
the uses of radio.

Starting “‘from scratch,’”” RCA has created
a world-wide communications system with
direct circuits between the United States and
42 foreign countries, and with ships at sea. It
has created a nation-wide broadcasting sys-
tem of endless cultural possibilities, now
rapidly expanding its services by short-wave
toall the world. It has created essential instru-
ments for the radio transmission and recep-
tion of sound, of code messages, and of fac-
simile reproductions, and for the recording
and reproduction of sound on records and on

motion picture film. It has created countless
radio devicesindispensable to modern science,
industry, medicine, telephony, and public
safety. It has created the basis for a system
of electronic television, forecasting the day
when radio sight, added to sound, will per-
form a useful public service.

Today the Radio Corporation of America
1s owned by nearly a quarter of a million
stockholders in 48 states. No one person owns
as much as %2 of 1% of its stock. Achievements
of the past 18 years are a tribute to the Ameri-
can tradition of service in the public interest
through private initiative and ownership.

RCA presents the *‘ Magic Key’’ every Sunday,
23 PM., EST., on NBC Blue Network.

RADIO CORPORATION OF AMERICA

RADIO CITY « NEW YORK, U.S. A.

NATIONAL BROADCASTING COMPANY . RCA MANUFACTURING COMPANY, INC.
RCA COMMUNICATIONS, INC. « RCA INSTITUTES, INC. « RADIOMARINE CORP. OF AMERICA
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FROM potatoes to petunias, from soy beans to snapdragons,

the work of the professional plant breeder runs the whole
gamut of agricultural crops and garden flowers. By such
efforts, as told in the article starting on page 133, many
of our common vegetables and flowers have been bred into
forms far different from the originals. The plant breeder
shown on our front cover is working with snapdragons. Note
the individual flower spikes that have been bagged to insure
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0 YEARS AGo IN . . .

FORTS—“Now that Italy inclines to German alliances, the French
are seeking new means of strengthening their eastern or Alpine
frontier, and the French military press is urging more haste in the
construction of the cordon of forts which the general staff is or-
ganizing along the giant hills that separate the republic from the
kingdom of Italy.”

BLIZZARD—“The recent great storm will not have been without
some good results if it energizes the efforts of those seeking to
introduce some hitherto obviously needed public improvements. . . .
Among such improvements that have long
been urgently called for, one is that of put-
ting underground at least a portion of the
telegraph and electric light wires in all
large cities, and burying some of the tele-
graph lines connecting the most important
commercial centers. It would be ludicrous,
were it not too serious a matter, to think of telegraphic messages
being sent between Boston and New York via London, 6,000 miles
under the ocean, as was necessary on March 12 and 13. While
passenger and freight trains were stalled in snow drifts all the
way from Boston to Baltimore, the telegraph service of the country
was suddenly paralyzed.”

CHIMNEYS—“A well proportioned chimney, of neat design, from
200 to 300 feet high, is always an imposing structure and an orna-
ment to a large manufacturing establishment, but it may well be
questioned if it is ever worth while to build them over 150 feet
high. Where cost is no consideration there is no objection to build-
ing them as high as one pleases; but for the purely utilitarian
purpose of steam making, we have yet to find a case where it was
necessary to build a chimney more than 150 feet high.”

NAPHTHA—“One of the largest naphtha fountains yet known
has lately broken out near Baku, which threatens to inundate
all Balakhani. The naphtha, owing to the pressure of the gases
which accompany it, rises to a height of from 280 to 420 feet, and
is carried away by the wind to a great distance, falling like fine
rain at the more distant parts of the district, but near the fountain
coming down in torrents that form rivers and streamlets.”

BOOMERANGS—*“According to a German manufacturer, who has
made some 11,000 toy boomerangs, the mystery of the movement
lies in the shape, the boomerang having a sharp curvature in the
middle, with unequal length of the two arms, which must be made
of equal weight by unequal thickness. The peculiarity of motion is
said to be due to the difference in the length of the arms, which
diverges the curve of rotation

SPIDER—“The habits of the running spider of southern Europe,
Tarantula narbonensis, Latr., studied by Herr Beck, are curious.
It makes a vertical round hole in the ground about ten inches deep,
and this . . . is lined with web. A little way down is a small lateral
hole, into which the spider shrinks when an animal falls into the
tube; when the animal has reached the bottom, the spider pounces
on it.”

SHIP RAILWAYS—*“The air is full of ship railway projects for
all parts of the globe. The ship railway over the Chignecto Isthmus
is already under contract. A ship railway has also been surveyed
across the Florida peninsula to save the 600 miles of distance around

and through the straits. . . . The great work in all this programme,
both as to the magnitude of its construction and its results, is the
Tehuantepec ship railway. . . . Perhaps it is too much as yet to say

that the age of ship canals is giving way to that of ship railways,
but M. De Lesseps can hardly be expected to feel quite at his ease
in the presence of this new and vigorous movement.”

WITH CHAMPAGNE—“The illustration shows a method of per-
forming a neat dessert experiment. When a grape
or raisin is allowed to fall to the bottom of a
glass of champagne, bubbles of gas are observed
to attach themselves to it. This causes the grape
or raisin to rise to the surface, where the bubbles
s o burst. Then it sinks, and afterward begins its
3'\ ‘g“ ascent again. The bubbles of carbonic acid gas
G : perform the role of minute balloons ascending
in the liquid and carrying the object with them.”

PASTEUR TREATMENT—“The municipal authorities of Barce-
lona, as we announced last year, have established a municipal micro-
biological laboratory, mainly with the view of enabling persons
bitten by rabid animals to obtain the advantages of Pasteur’s method
of treatment. . . . Altogether eighty-five persons have been sub-
jected to the treatment. Of these, twenty-five had been bitten by
animals that were certainly rabid, fifteen by those which had been
pronounced rabid by medical men or veterinary surgeons, and
thirty-seven by animals which were believed to be rabid, but whose
condition could not be verified by professional men. The remaining
eight persons had not been bitten at all, but submitted to the process
in order to prove its harmlessness. . . . Not a single case, either of
those who had been bitten or of those who had not, proved fatal.”

FALLS—“According to a recent calculation, the highest waterfalls
in the world are the three Krimbs Falls in the Upper Prinzgau;
these falls have a total height of 1,148 ft. The three falls next in

height are found in Scandi-

from the circular.”

FROZEN SAND—*A recent
number of the Annales In-
dustrielles states that a mine
shaft is being successfully
sunk by M. Alexandre, of
the Houssu Company, in
Belgium, through a stratum
of moist sand 12 m. thick,
met with at 70 m. depth, by
the Poetsch method, which
consists in freezing the
sand, then excavating it like
rock.”

AND NOW FOR THE FUTURE

([(Industrial plant lighting and its effects on production and
personnel, by A. K. Gaetjens.

([(Construction of a streamlined train from strip steel to finish.

(Why some metals are soft and yielding, others hard and
brittle, by Sidney J. French, Ph.D.

(What is definitely known of the phenomenon of the North-
ern Lights, by Prof. A. S. Eve, F.R.S.

(New light on the Sumerians, the problem child of Oriental
archeology, by E. A. Speiser.

navia—the Verme Foss, in
Romsdal, 984 ft.; the Vettis
Foss, on the Sogne Fjord,
853 ft.; the Rjuken Foss, in
Thelemarken, 804 ft.”

DUST EXPLOSIONS—
“The Milling World reminds
millers of the oft-proved fact
that flour dust is a danger-
ously explosive material. Be-
ware, says the editor, of
lights thrust or carried into
bins or rooms filled with
dust-laden air.”
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Personalities

in
Science

RONOUNCED six years ago to be

the most promising young Amer-
ican chemist in 1931 (Scientific Amer-
ican, November 1931, page 293), Dr.
Linus Pauling, then aged but 30, has
now emerged a mature and definite “per-
sonality in science.” His recent appoint-
ment to succeed the late Dr. Arthur A.
Noyes as Director of the Gates-Crellin
Chemical Laboratories and Chairman of
the Division of Chemistry and Chemical
Engineering at the California Institute
of Technology, substantiates the brilliant
predictions made for him in 1931 when
he received the Langmuir Award in Pure
Chemistry. Dr. Pauling was the first
to receive this annual chemistry prize
which has since been captured by some
of his abler students.

To be given a departmental director-
ship at the age of 36 bears witness to
the confidence and respect of his col-
leagues and fellow scientists. Dr. Paul-
ing has served a thorough apprentice-
ship as student, friend, and admirer of
Dr. Noyes, who was one of the most out-
standing physical chemists of the last
generation.

Professor Pauling’s interest in chem-
istry dates from early boyhood, and it
was while a student in chemical engi-
neering at Oregon State Agricultural
College that he chose it as a life work.
G. N. Lewis’ work on the electron bond,
which came to his attention as a sopho-
more, was, he tells us, a profound fac-
tor in affecting his decision. Following
graduation from college in 1922, he went
to the California Institute of Technology
for advanced study. While working there
for his doctorate, obtained in 1925, he
carried out his famous early research
on crystal and molecular structure un-
der the direction of Dr. Roscoe G. Dick-
inson. One of the most formative oppor-
tunities of his career then came to him
as a Guggenheim Fellowship which took
him abroad for 19 months. He studied
under Bohr at Copenhagen, Sommerfeld
at Munich, and Schrédinger at Ziirich.
Schrodinger was at that time just pub-
lishing his first papers on wave mechan-
ics, so the young chemist was present
on the very frontier of the new theory
of quantum mechanics. In 1927, he was
appointed Assistant Professor of The-
oretical Chemistry at the California In-
stitute of Technology, in Pasadena, and

in 1931 he was given a full professorship.

Professor Pauling’s research field is
diverse and varied. His most important
recent work deals with the determina-
tion of the structure of gas molecules
by diffraction of electron waves. But he
is not limited to one specialty. His range
includes as well the applications of
quantum mechanics to chemistry, rota-
tion of molecules in crystals, theory of
stability of complex crystals, sizes of
ions, the chemical bond, line spectra,
and the structure of hemoglobin and
other natural substances. For the past
few years, a grant from the Rockefeller
Fund has been at his disposal for carry-
ing on these researches with a group of
12 or more men under him. His program
correlates these problems into an inter-
related system in which about half of
the time is devoted to experimental and
half to theoretical methods, thereby ren-
dering the system more powerful. Euro-
pean scholars come from many points
to work under Dr. Pauling. He and his
associates have contributed many papers
in these fields, and he has published two

DR. LINUS PAULING

books, “Structure of Line Spectra”
(Pauling and Goudsmit), 1930, and
“Introduction to Quantum Mechanics”
(Pauling and Wilson), 1935. He is a
member of the National Academy of
Sciences and the American Chemical
Society, and serves as an associate edi-
tor for the American Chemical Society
Journal. As a lecturer in chemistry, he
has been associated with the Massachu-
setts Institute of Technology and the
University of California.

Professor Pauling gave the George
Fisher Baker Lectures in Chemistry at
Cornell University during the autumn
semester of 1937-38. While there, he
gave some 30 lectures on the nature of
the chemical bond.

Personally, this scientist is not the
formal being his achievements might
presuppose. He and his beautiful young
wife are in popular demand on the
campus. Equally hospitable to struggling
student or visiting professor, their home,
enlivened with four bright children, re-
flects intellectual charm and true joie
de vivre.—Susan Hartley

131



Photo by R. Schudel

A FORTRESS OF SCIENCE
ON A MOUNTAIN PEAK

132

ECENTLY dedicated was the new Meteorologi-
cal Observatory Jungfraujoch, on the peak of
the Sphinx, 11,716 feet above sea level in the Swiss
Alps. Reached by way of the Sphinx tunnel of the
Jungfrau railway, a connecting tunnel, and a 364-
foot elevator, the observatory has been built not only
for making routine meteorological records, but also
to afford scientists an opportunity for research work
in astronomy, physics, cosmic rays, aerodynamics,
and so on. A glass-enclosed veranda in the observa-
tory building and terraces on the east and west sides
are open to sightseers.



Stock-seed plots on a California flower seed farm. As seed from these plots is to be used for seed-production purposes the
following year, every effort is made to eliminate during the blooming season all plants but those with desired characteristics

STREAMLINED PLAN TS

Professional Plant Breeding . . . Benefits the Far-

HE work of the professional plant
breeder is not designed to aid the
farmer alone. Everyone who pro-
duces, processes, or consumes plants and
plant products is benefited in no small
way by the breeder’s efforts to mold
superior heritage in agricultural crops.
This includes everyone from the grow-
er, whose yields are increased and in-
come made more certain by improved
varieties, to the housewife who finds
better fruits and vegetables at her local
market, made possible by the breeding
of superior new strains. Between these
two are the canners, the millers, the
bakers, and the shippers, all of whom
have had varieties bred to meet their
specific requirements. As in the case of
other lines of agricultural progress,
John Public reaps the real harvest in
the form of better living and lower costs.
“Streamlining” of cars may not have
suggested the streamlined potato, yet
such a variety is one of the chief goals
of potato specialists everywhere. This
streamlining is the elimination of deep
eyes that cause such waste during peel-
ing. Besides being more economical, the

mer, the Housewife, Many Others . . . Finer Fruits,

More Beautiful Flowers, Tastier Vegetables

By KEITHC. BARRONS

newer shallow-eyed varieties may be
peeled with greater speed. Like the
streamlining of cars, the elimination
of deep eyes in potatoes is a gradual
process. Our latest varieties are im-
provements, but still shallower eyes may
be expected in later models.

Carrots used to be short chubby roots,
far less attractive than the long slim
beauties seen on many markets today.
By careful breeding, a deeper orange
color has been developed and the core
has been made more tender or prac-
tically eliminated. The modern carrot, if
well grown, has as little in common with
the carrot of former years as a modern
streamlined car with a pre-war gas

buggy.
The shape of many vegetables has

been altered for the sake of beauty or
to fit modern needs. A new cucumber
which is uniformly eight inches long,
if properly grown, is ideal for the ship-
per. Small Hubbard squash to fit the
modern kitchen have made their appear-
ance on some markets. Appropriately
enough, the variety is called Kitch-
enette. It is predicted that smaller va-
rieties of watermelons better suited to
the modern refrigerator will gain favor
with the housewife as a logical suc-
cessor to the 30-pound monsters so com-
mon in the past.

Nature decreed that certain plants
should have barbs or spines either for
purposes of protection or seed dissemi-
nation. Often those individuals with the
sharpest weapons of defense were the
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In soil badly infested with the fungus causing the yellows disease, the center row
was planted to a variety of ordinary cabbage, the others to yellows-resistant types

ones best able to reproduce their kind;
so, through natural selection, many
species developed special means of pro-
tection prior to being cultivated by man.
Just as Nature preserved individuals
with the largest and sharpest weapons,
man has, through many centuries of
breeding, directed the process of evolu-
tion in the other direction. Wild plums
and apples have thorns, yet our culti-
vated varieties of these fruits are en-
tirely thornless. By selection through a
number of generations, Luther Burbank
once developed thornless cacti to be
used as food for cattle. More recently
another Californian has introduced a
thornless dewberry—surely a boon to
the berry picker. This streamlining for
comfort has been extended to orna-
mentals. Many a gardener will rejoice
to know that the plant breeder has taken
the “barb” out of barberry, for a new
“thornless” barberry was recently grant-
ed a United States Plant Patent.

F the many plant improvements that
add to the comfort of the grower
perhaps none has had as enthusiastic
acceptance as smooth-awned barley. In
ordinary barley the awns, or beards as
they are often called, are covered with
tiny barbs. These slant backward from
the tip of the awn like so many tiny fish-
hook barbs, and indeed their action is
not unlike that of fishhooks as anyone
who has threshed barley will tell you.
Animals, too, suffer from eating these
beards, for in many places barley is
grown for hay. Many of our modern
barley varieties are smooth-awned; that
is, their beards, although still present,
do not possess barbs. In wheat, the
beards are not armed with such weapons,
but the breeder has gone one step fur-
ther by removing them altogether. Many
of the best wheat varieties grown today
are of the beardless type.
While working as a student assistant
at a mid-western agricultural experi-
ment station I was once assigned the task

of cross-pollinating a number of wheat
varieties. One day while engaged in
making these crosses, a group of
farmers on a tour of inspection
happened to walk by the plot
where I was bending over young
heads of wheat which had just
emerged from the sheath of
leaves that protects them dur-

ing their early development.
The farm-crop specialist who
was showing the group about
stopped to tell them that I
was making crosses and that

the station hoped to breed a
beardless wheat which also pos-
sessed certain other desirable
characteristics. I was busy at the time
cutting off the young beards with a pair
of scissors prior to removing the pollen
sacs and pollinating with a beardless va-
riety. In making these crosses the beards
are often removed merely because they
are in the way. One old farmer re-
marked, “So that’s the way you make
’em beardless.” Unfortunately, it is not
quite that simple, yet from the first
beardless wheat discovered many years
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ago, breeders have, by cross-pollination
methods, produced beardless varieties
possessing other desirable characteristics
such as high yield, disease resistance,

- and good milling quality.

The breeding of varieties of farm and
garden plants that resist diseases has
been one of the outstanding agricul-
tural achievements of the 20th Century.
Among the first serious plant diseases
conquered in-this way was the wilt of
flax. At the turn of the century, flax
growing in the north central states was
becoming highly unprofitable due to the
ravages of a soil fungus called Fusarium
lini. All through the flax belt, “flax-
sick” soil was being turned over to more
profitable crops. The outlook for the
domestic linseed-oil industry was any-
thing but bright. Then a pioneer breed-
er, H. L. Bolley of the North Dakota
Agricultural Experiment Station, saved

The new “streamlined” Chippewa
potato. Absence of deep eyes re-
duces waste in peeling and also
speeds up the job for the housewife

Below: Stock seed blocks of peas
growing in Idaho. Each strip is a dif-
ferent variety. Seed from them will
go to large production fields where
commercial seed is grown in quantity
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the day for both growers and processors
by developing a variety that was highly
resistant to the wilt organism. Bolley is
ranked as a pioneer because he was
probably the first man in the history of
plant breeding to subject a crop to an
artificial epidemic of a specific disease
in order to determine which individuals
possess hereditary resistance. This meth-
od, which is based on the principle of
the survival of the fittest, is used by
breeders everywhere today in their effort
to control pests by superior heritage.
Nor are they unaided in their efforts, for
the plant pathologists work hand in
hand with them, studying the disease
organisms and learning how to induce
epidemics at will.

There is scarcely a major crop that
has not been saved from becoming un-
profitable in some section of the United

A striking result of plant breeding.
At the left is shown a tobacco plant
of the mosaic susceptible variety.
At the right is another into which
has been bred a resistance to this
destructive disease of tobacco fields
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Evolution of petunias in the hands of the plant breeder. The one on the left
is similar in size to the wild petunias. Note crinkly, attractive flowers of others

States by the breeding of
disease-resistant varieties.
Wheat rust, cotton wilt, and
sugar-cane mosaic are a few
of the most serious diseases
conquered in this way. Re-
cently sugar-beet specialists
in the west have developed
a strain of that crop which
is resistant to the dreaded
curly-top disease. Such
streamlined, resistant vari-
eties are now found in most
every garden. Tomatoes and
asters that escape their re-
spective wilt diseases, and
snap-dragons resistant to
rust, are but a few of those
listed in current seed cata-
* logs.

John Public’s dividend from disease-
resistant varieties is probably greater
than from any other plant-breeding ac-
complishment. Such varieties are per-
haps doing more to stabilize agricultural
production than all man’s combined ef-
forts along other lines. Stabilized produc-
tion without crop failures means lower

retail prices on farm products as well as
a more prosperous agriculture. In a few
cases, plants have been developed that
resist certain insect pests. Great possi-
bilities exist for further lowering of pro-
duction costs and reducing the hazards
of farming by the breeding of disease-
and insect-resistant varieties.

ONCE visited a cabbage grower who

had a 10-acre field planted to an
excellent strain of the Copenhagen Mar-
ket variety. A large percentage of the
heads in this field were ready to cut
on the first harvest. Because they were
so uniform in size and shape he sold the
crop at a premium. Across the road was
another large field of the same variety
of cabbage planted by a man who was
not so fortunate in securing a uniform
strain from his seedsman. More than
likely he saved a dollar or two on his
seed, but what a loss this small saving
caused! While his neighbor’s crop was
ready for harvesting within a period of
10 days, his harvesting dragged out for
a month. True, his total yield was as
great but the extra work involved in har-
vesting a dab at a time, together with
the lower price paid for cabbage that
varied considerably in size and shape
of head, meant the difference between a
good and a poor profit. The first grower
was benefited by the work of a trained
plant breeder in developing and main-
taining a uniform strain of the Copen-
hagen Market variety.

Uniformity is one of the more impor-
tant objectives of all plant breeders. A
few wild-type peas in a canning variety
may cause the grade and, likewise, the
price of a whole pack to be lowered.
That is one reason why canners and
seedsmen employ breeding experts to
maintain their varieties at a high level
of purity. Uniformity is so important to
the millers that grain shipments contain-
ing mixtures of certain types are sold
at a substantially lower price. Some cot-
ton mills are willing to pay a premium
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for staple of uniform length and qual-
ity. To supply this demand, certain areas
have been set up as one-variety com-
munities where only one specific variety
may be grown and ginned. The reason
for this is that cotton is naturally cross-
pollinated and a uniform variety would
be difficult to maintain were several va-
rieties grown in neighboring fields as
they ordinarily are. Breeders have de-
veloped high-quality, uniform strains of
most agricultural crops but their job is
never finished, because uniformity must
be maintained by careful selection and
seed-growing methods. Here, too, the
breeders’ efforts have resulted in better
living for everyone through standardized
and uniform quality in fruits and vege-
tables and other agricultural products.

N 1857 Wendelin Grimm, a German

farmer, moved with his family to
Carver County in Central Minnesota.
He brought with him a considerable
quantity of alfalfa seed and the follow-
ing year planted it on his new farm.
Alfalfa had been grown in the east and,
to some extent, on the west coast prior
to that date, but it was not hardy enough
to stand the long cold winters of the
north. Grimm’s first plantings suffered
from winter injury but always a few
plants survived; the persistent German
immigrant determined to grow this valu-
able forage crop in his new home, and
saved seed year after year. It is im-
probable Grimm thought of himself as
a plant breeder, yet by growing the
progeny of these super-hardy plants
singled out by natural selection he
founded a strain which was destined to
extend the alfalfa-growing region hun-
dreds of miles northward. It is fitting
that this strain is known today as Grimm
alfalfa.

Greater winter-hardiness has been one
of the important contributions of breed-
ers to agriculture in northern climates.
Using natural selection as their most
useful tool they have developed hardier
varieties of wheat and rye that have ex-
tended the winter grain belt northward,
making it possible for more farmers to
take advantage of the desirable practice
of fall planting. Plums, apples, and oth-
er fruits now enrich the farm life in
areas formerly considered far too cold
for successful cultivation of these valu-
able species.

Soon after the development of the
quick-freezing method of preserving
fruits and vegetables it was found that
certain varieties were far better adapted
to this process than others. For example,
a pea variety to be well adapted to
freezing preservation must develop a
brilliant green color during the process
of blanching and freezing, and this color
must remain during the period of stor-
age. At the same time it must not de-
velop undesirable flavors. A tendency to
split eliminates it entirely from the list
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of useful varieties for quick freezing.
Not all otherwise good pea varieties
come up to these standards. Today, with
frozen fruits and vegetables growing
more popular by leaps and bounds,
breeders are paying more and more at-
tention to the adaptability of varieties to
this new and expanding method of food
preservation.

Oil-producing plants such as flax and

A spike of beardless wheat, in cen-
ter, with two of the bearded variety

soybeans have been bred not only for
high oil content but for a quick-drying
type of oil more useful to the paint
manufacturer. These hereditary changes
in the drying properties of plant oils are
but one example among many in which
the chemical nature of plant products
has been altered by the breeder. High
nicotine content in tobacco grown for
nicotine extraction, pyrethrum flowers
that will give a high yield of the extract
used so extensively in insecticides, pop-
py varieties that produce large quan-
tities of opium; such are the achieve-
ments of the breeder in increasing the
efficiency of drug-producing plants.

New early- and late-maturing varieties
have extended the season through which
many fruits and vegetables may be had
at reasonable prices. Other early vari-
eties have enabled growers in northern
climates to utilize certain crops which
were formerly grown only in areas with
longer seasons. Varieties with erect
habits of growth for machine harvest-
ing, grains with stiff stems that resist
damage from beating rains, and corn
that will yield fairly well in spite of
dry weather are recent plant-breeding
accomplishments that make farming
more profitable.

Nowhere is the work of the plant
breeder more conspicuous than in the
flower garden. Without the closest ob-
servation, who would recognize the kin-
ship between many of our lovely garden
flowers and the relatively unattractive
wild species from which they arose? Not
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only in showy beauty but also in scent
have many garden plants been glorified.
One of the most recent contributions to
the home garden is a marigold whose
leaves lack the usual pungent odor sp
distasteful to many who would otherwise
number this species among their most
favored flowers. Several varieties of
marigolds with this desirable charac-
teristic are now available from many
seedsmen.

High yield and quality are desirable
characteristics in any variety. These two
factors must be considered in determin-
ing the value of new strains, in addition
to their other desirable attributes. With
crops grown for some purposes such as
feed for livestock, yield is the most im-
portant factor; but in fruits and vege-
tables, higher and higher quality is the
progressive goal of those who breed
these plants. To be sure, any variety
must yield reasonably well to be accept-
ed by the grower, but without quality to
satisfy some specific demand, the high-
est yielding horticultural crop would be
of little value.

HE ability to yield is a complex at-

tribute dependent on the inherent
vigor of the plant, adaptability to spe-
cific environmental conditions, resistance
to disease, and many other factors, but
quality is perhaps even more complex.
Every accepted variety considered of
good quality has dozens of specific and
interrelated characteristics that raise it
above the hereditary level of certain oth-
er varieties within the species. Quality
in plants and plant products is as im-
possible to define as intelligence or
beauty in animals.

Color, flavor, odor, and keeping abil-
ity are but a few of the quality factors
considered in selecting superior indi-
vidual plants or varieties in horticultural
crops. Cooking tests, canning tests, and
tests for vitamin content are examples of
the special techniques that must be em-
ployed by many breeders. In addition to
a knowledge of breeding methods and
the related sciences every breeder must
know the plants with which he is work-
ing. An understanding of marketing
methods and demands, of canning and
preserving processes, and of the desires
and whims of the housewife is abso-
lutely essential if one is to develop new
plants that will fit into the highly com-
plex agricultural picture of a stream-
lined age.

The job of the plant breeder is un-
ending. As ways of living change and
new methods of processing plant prod-
ucts develop, demands for new varieties
continually arise. Changes in soil fer-
tility, changes in diseases and insect
pests, and changes in farming practice
require a plant-breeding profession ever
ready to mold the plastic plant mate-
rial, with which Nature endowed us, to
fit existing and future needs.



OUR POINT OF VIEW

Better Naval Defense

O one except Navy officials, a few
Congressmen, and the White
House knows, as this is being written,
just what naval construction and ex-
pansion will be planned and authorized
during this session of Congress. That
there will be a definite, rather sizable
expansion is conceded to be not only
desirable but urgent. The belligerency
of certain other nations is responsible.
The Panay incident, senseless and
idiotic as it was for the attackers, and
tragic as it was for the attacked, holds
the promise of being of vast benefit to
the world. It has awakened the Ameri-
can public out of its complacency and
shown us that unless we expect to throw
up an insurmountable wall around our
borders we must be prepared to demand
complete protection for our -citizens
throughout the world. It has proved that,
as many people have long contended, we
do not really want to maintain this sort
of indifference, that we want a return
to the traditional principle that our flag
must be respected wherever flown. It
has ranged on the side of the democra-
cies and weaker nations—more definite-
ly than for a long time—the voice of
America which can and will be strong
once more. But while it is not likely
that we will enter into any foreign com-
mitments—officially—the temper of the
nation is such that the war makers will
charily watch every defense move we
make. Our moral support can be a pow-
erful factor in the preservation of peace.
At present, strengthening of our “first
line of defense,” the Navy, seems as-
sured. After years of abortive attempts
to achieve a real naval limitations agree-
ment among the nations, we have been
slow to accept the inevitable. Not con-
tent to let our early “disarmament by
example” betoken our sincerity, we still
adhered to the letter of our various naval
treaties after their expiration and even
entered into a further one with Britain
and France. The “escape clause” in this
last one, however, gives us the necessary
opportunity to call the bluff of a bellig-
erent world. Present indications are that
our naval-building program, soon to be
inaugurated, will be larger than at any
time since the days immediately suc-
ceeding the World War.

Unless forced to do so, however, we
will launch no very extravagant pro-
gram of ship-building. In no case will
we make unjust demands of any nation,
nor will we use our Navy in any aggres-
sion. But the naval construction which
is detailed in the Digest of this issue

will certainly be expanded. If necessity
arises that expansion will be great.

Out of the Panay incident comes
strong assurance from another quarter
that Americans are about the same as
they always have been. They are no
more pacifistic, nor more war-like than
they were before the World War, nor
will they take insults with any better
humor. This journal predicted edito-
rially in 1934, when students all over
the land were signing the pledge never
to fight for their country, that they were
simply allowing emotion—adolescent
hysteria—to rule them; and, further,
that as they matured or emergencies
arose, they would be among the first to
renounce pacifism. It has happened! A
group representing a student organiza-
tion in a convention at Vassar last Christ-
mas vociferously renounced their “I
won’t fight” pledges.

That _editorial was based upon a first-
hand knowledge of the fundamental
character of the American people. We
would advise the trouble-makers of the
world to get a whale of a lot of such
knowledge before they try our temper
too much.

New Methods, New Puzzles

HE history of science and industry

includes many examples of the fact
that very often one problem cannot be
tackled until another has been quite
solved. One such example is the fact
that the Panama Canal could not be dug
until medical science had learned about
the mosquito as the source of yellow
fever. Similarly, until yesterday, the geol-
ogists, though possessing fairly detailed
knowledge of the strata and topography
of the land surfaces of the globe, still
could not satisfactorily deal with the
ocean bed, a full three fourths of the
earth’s surface, because the relatively
few and scattered soundings taken over
its vast expanse gave only a generalized
picture of the hidden shapes beneath the
waters. It was sometimes suspected, how-
ever, that if the oceans could only be
unwatered to permit a full view, a sur-
prising variety of shapes would be re-
vealed.

Relatively recently, with the perfec-
tion of the sonic depth finder installed
in ships’ bottoms, this surprise has taken
place. In a few regions the United States
Coast and Geodetic Survey ships have
now attempted and successfully made
detailed submarine maps by this method,
and have developed the technique until
it is comparably accurate with land topo-
graphic surveying. To geologists and all

scientific persons there is the same thrill
in this happy accomplishment as there
is in falling heir to a small fortune which
one never hoped to see.

One of the by-products of this method
has been the precise mapping of sub-
marine canyons off the coasts, notably
the one that lies some 100 miles off the
harbor of New York and which is com-
parable in depth with the Grand Can-
yon. The slopes of this vast chasm have
been mapped in accurate and fine detail
and from these submarine contour maps
we see the various shapes of the sub-
seascape just as we see that of our fa-
miliar high-and-dry landscapes on look-
ing at maps of the same kind. An area
similarly mapped near the Alaska
Peninsula reveals in detail the topog-
raphy of familiar landscapes.

The solution of the great puzzle—
what excavated the canyons?—is likely
to keep geologists intrigued for years to
come. What agency could excavate a
canyon a mile deep in the seabed, under
water? Perhaps, however, the canyons
were excavated when the seabed was
above water. Have the ocean beds been
lifted above water, deeply eroded by
streams and then let sink again? Or did
the great ice caps of the Pleistocene
glacial epoch withdraw enough water
from the ocean basins to permit erosion
on the land thus made naked? If so,
much more water was locked up in the
polar ice than glaciologists have pre-
viously believed. Could submarine cur-
rents have excavated these canyons in
solid rock? Among geologists, several
other hypotheses, some of them rather
abstruse, have been offered and studied,
but the answer has not yet been revealed.

In other ways geologists are becoming
intimate with the hitherto standoffish
seabottoms. C. H. Piggot has developed
a technique for taking more satisfactory
samples of them than any we have had.
He lowers a kind of gun into contact
with the bottom and then fires it, shoot-
ing a tubular sampler some distance into
the silt and bringing up tale-telling sec-
tions representing very long periods of
slow deposition. A new way to measure
the thickness of strata below the waters
by means of artificial explosions—a spe-
cial application of the seismographical
prospecting now well-known because of
its use in the search for oil on land—
is also coming into use.

In short, the forbidden, mysterious
ocean beds are now surrendering some
of their mysteries. Ways to accomplish
the impossible are being found. Once
more the impossible is becoming pos-
sible; soon may become commonplace.
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NTIL 1895, a mystic “vital force”
U was thought to be the secret be-

hind many a stimulating and regu-
lating activity of protoplasm, the sub-
tance of life. Thus, this vital force was
considered to be the cause of yeast’s
power to change or ferment sugar into
alcohol and carbon dioxide. The vital
force, scientists guessed, vanished when
the yeast died. But in 1895, Biichner
ground yeast with sand—of course kill-
ing the organisms—and then proved
that the non-living extract which he ob-
tained could still cause fermentation,
even though no ghost was haunting the
reaction.

En-zyme—Greek for “in yeast”—was
the name given the ferment, or active
part of the yeast’s juice, and is the name
applied today to scores of similiarly
active substances which cause, acceler-
ate, and control biochemical reactions,
no matter what the species of animal
or plant.

Life’s darkest, most fascinating secrets
are hidden in the mysteries of enzymes—
now known to be huge and intricate
molecules, somehow able to dominate
the uncountable chemical activities with-
in living flesh.

Only because of the play of enzymes
can we digest our foods, or find chem-
ical value in our very breath. And the
use of food and oxygen in the multi-
varied events of growth, movement, re-
production, and even sensation and our
thoughts—all is unlocked by these really

miraculous keys.

HE genes which control inheritance

are seemingly no more and no less
than enzymes. Germs of tuberculosis,
leprosy, plague—of all infections—can
attack and injure us only because they
pour out enzymes having deadly effect
upon the chemistry of our life substance.
The virus—a germ minute beyond the
powers of the microscope, and the cause
of infantile paralysis, influenza, and
smallpox—may be simply pure enzyme,
and nothing else besides: a sort of para-
sitic molecule.

Cancer—not a germ-disease—is the
guilt of the body’s own distraught dicta-
tors, which have become over-stimulating
to the multiplication of useless cells, at
the horrible expense of other tissues.
Phages, odd ultra-microscopic bits of
matter which devour bacteria, must also
be varieties of enzymes—perhaps pro-
duced by unhealthy bacteria themselves.

And now substances, inductors or or-
ganizers, have been discovered by Hans
Spemann, of the University of Freiburg,
Germany. Inductors, found in very young
animals or embryos, guide the forma-
tion of organs out of simple, formless
masses of cells and thus induce eye,
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At the Forefront of the Scientific Stage Today Are

These Important Controlling Substances on Which

Highly Significant Researches Are Being Conducted

kidney, brain and every organ, to take
shape. These organ-inducing substances,
though not yet extracted pure and still
little known, are also widely believed to
be kinds of enzymes.

Finally, since enzymes control all the
chemical reactions which together mean
life, they are responsible for those lethal
developments in every higher creature:
the phenomena of aging that end in
natural death. Hence, full knowledge of
enzymes means knowledge of the most

Phato Seience Serviee
Prof. Hans Spemann, discoverer of
inductors — organ traffic police

important problems of bio-science and
experimental medicine.

In all, surely there are myriads of en-
zymes, since no activity of protoplasm is
conceivable in their absence. Oxidases
are enzymes effecting the oxidation or
burning of fuel foods for energy’s sake.
They may be seen in action when an
apple or a potato is cut. In the presence
of air or oxygen, they oxidize colorless
compounds of the exposed tissue to dark-
colored ones.

Pepsin, of the stomach’s gastric juice,
splits unwieldy proteins into simpler
molecules, which other enzymes con-
tinue to digest or crack until fragments
useful to the tissues are reached. Trypsin
of pancreatic juice helps in this protein-
bursting labor. Fats are exploded by
lipases, and starches by amylases, such
as saliva’s ptyalin, which makes sugar
out of starch.

Thrombin aids blood to clot. It is lack-
ing in hemophiles—bleeders. Negroes

are dark because of the enzyme tyro-
sinase. Tyrosin is a colorless substance
present in most skin. When tyrosin is
oxidized by tyrosinase, it turns black.
An albino lacks the enzyme: hence can-
not become pigmented.

Thus enzyme actions are chemical
actions. Enzymes produce chemical
changes, altering one molecule into an-
other. Most of such alterations, all essen-
tial to animate existence, would not
occur without enzymes. Other alterations
in molecules, unless influenced by the
stimulating presence of enzymes, would
take place at too slow a pace for life’s
needs. Still other molecular changes
would not be possible at life’s moderate
temperatures—or in life’s tiniest labora-
tories, the cells—or with life’s required
efficiency. In his scientific laboratories,
man discovers it impossible to dupli-
cate these enzyme-caused chemical activ-
ities without powerful and poisonous
reagents, life-destroying heat, compli-
cated and bulky apparatus, and high
inefficiency. Man’s respect for the en-
zyme is therefore great. Man would
learn from the enzyme many a means
to cheap manufacture of invaluable
products.

HE firefly and deep-sea monsters

can boast of practical use of “cold
light,” thanks to the enzyme luciferase.
This molecule acts upon a mysterious
substance, luciferin, present in luminous
organs, and the result is light almost
without heat. Here, as indeed in every
instance of enzyme marvels, the enigma
of the biologist becomes the enigma of
the chemist and the physicist too. What
is the basic nature of enzyme activity?
What is the fundamental mechanism by
which enzymes are able to regulate—to
dictate—the work of other molecules?
As to the theory of enzyme machinery,
there is as yet only one point of agree-
ment: Many stupendous scientific prob-
lems are concerned—biological, chem-
ical, and physical. Exceeding bafflement
is as yet the sole reward of those who
have spent and those who are spending
their careers in the attempt to elucidate
the movements and the chemical changes
of an enzyme molecule as it busies itself
with a life task. When will man have
cold light in his dwellings? This will



LIFE AND DEATH

By BARCLAY MOON NEWMAN

be when research has described some-
thing of the comings and goings of cer-
tain remarkable little things—such as
luciferase’s secretive linkage of atoms.

So all scientists are today intensely
interested in these activators of vital
processes. The chemist sees that they
are vast collections of atoms, often thou-
sands of atoms, united into molecules
of really unique size, weight, and com-
plexity.

Chemical analysis shows that the
atoms involved are the typ-

ical life-givers: carbon, hy- @ y rlm o eb r
drogen, oxygen, nitrogen, ¥ P sq;, 3 {
sulfur, phosphorus, and sev- Lo S0 o
eral metals, including at = E ‘-jg-.'f" T
times iron and magnesium. & ° ;g(. o0&,
Such great aggregations R % by,
of atoms belong to the & w ﬁf’-_'
mighty class of compounds, LSO Y Y T
the proteins, discoverable i & % \ .
only in living things or their 7R “f“ &
products. Their intricacy & X 8

promises long to be the
despair of the constructor of
formulas. Laboratory syn-
thesis of any protein, any
enzyme, will transcend hu-
man skill for many years,
perhaps many decades—
some pessimists say forever.
Meanwhile, enzyme-synthe-
sis remains the first step in creating life
in the test tube.

HESE gigantic gangs of atoms are

exceedingly delicate. They are read-
ily affected by the slightest chemical
or physical influence. Boiling destroys
them, often coagulating them just as it
does the protein albumin, main con-
stituent of egg-white, making them in-
soluble and precipitating their particles
like snow to the bottom of the solution.
Probably all laboratory reagents alter
them somewhat, usually transforming
them into wholly different compounds,
as by bursting them into their com-
ponent parts. Therefore it was for a long
time impossible to isolate any of them
unchanged and in pure form from liv-
ing tissue. It was averred by numer-
ous experts that no enzyme would ever
be obtained in crystalline, that is, chem-
ically pure, state. And as long as pure
enzymes were unavailable, little could
be learned of their structure and of
the machinery of their action on bio-
chemical compounds either in proto-
plasm or in laboratory ware.

At last, in 1926, Dr. James B. Sumner
won the honor of being the first to secure
an enzyme, urease, as crystals of an un-
contaminated compound, and one pre-
cisely like that naturally occurring in
the protoplasm used as a source. More
recently, Dr. John H. Northrop, of the
Rockefeller Institute, has achieved the
crystallization not only of pure pepsin,
from the cow’s gastric juice, but also
pure trypsin, from pancreatic juice of
the cow too—both enzymes being pro-

Thotos courtesy Drs. Nerthrop and Kunitz

Left: Trypsin crystals. Each crystal is made up of many mole-
cules of trypsin, a digestive ferment (enzyme) which breaks
down proteins into simpler molecules. Trypsin is produced
by the pancreas, whence it travels into the small intestine,
there to carry on its activity. It was first obtained in its pure,
crystalline form by Drs. John H. Northrop and M. Kunitz.
Right: Trypsinogen, from which trypsin is formed, isolated
by Drs. J. H. Northrop and M. Kunitz, Rockefeller Institute

tein-splitters, and Dr. Henry C. Sher-
man, of Columbia University, has forced
amylase, a starch-digester, into the sym-
metry of the pure state. Quite definitely,
Americans are far in the van of this
special scientific endeavor: indeed, so
far in the lead that a number of Euro-
pean investigators are still blind to the
fact that Sumner, Northrop, and Sher-
man have indubitably secured true, un-
contaminated enzyme-molecules. Such
doubts are, however, perhaps natural in
view of the incomparable intricacy of
enzymes and of the mechanism of their
action.

Nevertheless, doubts are now being
rapidly dissipated and our knowledge
of these amazing molecules and their kin
is accumulating apace—mainly because
of the invention of the ultra-centrifuge,
new marvel of the biologists and chem-
ists who are mindful of physical chem-
istry, as all good scientists must be to-
day. This instrument [Scientific Amer-
ican, June 1936, page 329—Ed.],
though merely a high development of
the principle of the cream-separator, is
literally whirling out profound secrets

of creation’s biggest molecules, proteins.

Thé Svedberg, renowned Swedish sci-
entist and Nobel-prize recipient, who
has had preéminent success in" apply-
ing the technique of physical chemistry
to the study of complex bio-chemical
compounds, pioneered in research with
the ultra-centrifuge. About 13 years ago,
he invented the first high-speed centri-
fuge, an oil-driven machine.

The solution holding the substance to
be analyzed is put into tiny quartz tubes
fixed horizontally within a rotor of spe-
cial alloy and special shape. The rotor
is spun by means of a high-pressure oil-
jet striking the blades of a turbine. In
order that friction and heating may be
reduced, the rotor spins within a partial
vacuum containing hydrogen instead of
air. The apparatus must be
cooled by streaming oil,
since the rotor is made to
yield speeds as high as
75,000 revolutions per min-
ute: of course with the pro-
duction of considerable
heat. Higher velocities are
possible, but the tremen-
dous centrifugal force de-
veloped—more than 500,000
times the force of gravity—
is likely to explode the

rotor.

HE specimen is ob-

served even while being
whirled around at 1000
times, and more, per sec-
ond. Svedberg accomplishes
this feat by passing a beam
of ultra-violet light through the trans-
parent tubes containing the specimen.
The beam undergoes a certain amount
of absorption and scattering, depending
upon the size of the molecules and upon
the degree of clumping of these particles
as they are urged toward the outer ends
of the tubes by the mighty centrifugal
force. The changes in the ultra-violet
beam are caught and recorded by means
of a photo-electric cell.

In the ultra-centrifuge, as in any cen-
trifugal separator, the heavier the par-
ticles, the greater is the rate at which
they are flung outward. Therefore the
weight of the protein or other bits in
the specimen solution can readily be de-
termined from the rate at which they are
flung outward, or sedimented, within
the tubes.

Never before had any one been able
to measure proteins in so direct a way.
And until Svedberg’s investigations,
great uncertainty beclouded the best
estimates of protein molecular weights,
sizes, and shapes—even though accu-
racy here is the prime essential to any
real understanding of the chemical and
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physical nature of these meaningful
compounds. With his invention, Sved-
berg made a remarkable series of highly
precise measurements upon many pro-
teins. Besides, since he used physical
methods, his determinations applied to
pure and unchanged proteins—whose
extreme delicacy chemical methods so
swiftly and sadly disrupt.

Svedberg’s researches have proved

The Svedberg ultra-centrifuge at
the duPont Experimental Station.
Upper part is removed, revealing

rotor and cell for the solution
that the weights of protein molecules
gradually scale up from 34,500, the
weight of hemoglobin, the pigment and
oxygen-carrier of human blood, to
5,000,000, the weight of hemocyanin, the
pigment of the blood of the snail, Helix
pomatia. The giantism of such collec-
tions of atoms may be emphasized by
comparing their molecular weights with
that of hydrogen gas: merely 2. Other
molecular weights for comparison are:
water, 18; sodium chloride or table salt,
59; and cane sugar, 342. The actually
stupefying intricacy of protein molecules
is indicated by the fact that, as familiar
and fairly well understood molecules
go, cane sugar is generally regarded as
complex—and for scores of years chem-
ists were not even able to write its
formula. Further, cane sugar is a clus-
ter of a mere 45 atoms; certain proteins
are clusters of several thousand atoms
to the molecule.

EVELOPMENT of the air-driven
centrifuge in the United States—

the one just described being oil-driven—
especially by Beams of the University
of Virginia and McBain, of Stanford
University, is leading to still more sig-
nificant findings. The air-driven machine
has two important advantages. It is in-
expensive (no one but Svedberg could
afford the oil-driven device, requiring
the most expensive of parts and, too, a
whole corps of highly trained mech-
anicians to nurse it along) and large
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volumes of liquids can be centrifuged
in the air-driven ’fuge, instead of only a
few drops, as in Svedberg’s invention.
Also, its velocity is limited only by the
strength of the rotor: one rotor made of
the alloy duralumin exploded when
spun just above 2200 revolutions per sec-
ond (132,000 per minute).

Dr. Ralph Wyckoff, of the Rockefeller
Institute, has been using the air-driven
ultra-centrifuge to swirl out knowledge
of viruses. He has determined that the
typical virus of the mosaic disease of
tobacco has a molecular weight of about
17,000,000—more than three times the
weight of Svedberg’s largest specimen.
Moreover, his work with this and other
viruses of both animals and plants seems
to be establishing a most interesting
point: While other proteins are won-
drously big and heavy, viruses are the
biggest and heaviest of all—no other
molecules remotely approach the size of
the virus architecture. Hence, he is now
asking the question: “Can molecules
the size of virus proteins occur natu-
rally in plants and animals without pro-
ducing disease?”

NDEED, it is becoming more and more

evident that when we get enzymes as
big as viruses, and when these get into
living protoplasm, they astonishingly
take over the whole economy of the vic-
tim and govern it to their own morbid
advantage. For instance, a trace of virus
enters the tobacco plant, oddly is able
to assume control of the life processes,
and actually transforms the major part
of the host’s vital substance into hordes
of virus molecules. This phenomenon
is among the most remarkable ever
brought to light in the entire history of
science. Is it possible, besides, that the
virus-germs of the great virus plagues
of ancient and modern history—small-
pox, influenza, encephalitis, and the
common cold, greatest of all plagues in
total economic loss, arose not outside
man but, astonishingly enough, within
man himself—just as the phages are
supposed to leap from malfunctioning
enzymes within bacteria and then de-
stroy that which gave them birth?

The mechanism of how a single, pre-
sumably non-living molecule turns liv-
ing stuff totally unlike itself into many
million copies of itself cannot yet be
even imagined. Nevertheless, though on
a much grander scale, this mechanism
can be fundamentally no different from
the activity of lesser enzymes. A gene,
probably an enzyme of molecular weight
50,000 (merely), creates a duplicate of
itself out of the surrounding life-fluid
every time a cell divides in two—that
is, reproduces. By this means these de-
terminers of heredity—parent-derived
regulators of hair-color, size of body,
shape of face—are able to be a portion
of every cell in the body, and so help
to mold the young tissues into the in-

MARCH - 1938

herited adult form and adult behavior.

Enzymes can perform in other ways
almost equally strange. Pepsinogen is
the parent-molecule, as it were, of pep-
sin. It is similar to pepsin in chemical
structure, but cannot digest proteins.
In the presence of hydrochloric acid,
supplied by gastric juice, pepsinogen
transmutes itself into pepsin, “more
alive” and able to split proteins into
their components. Here is an enzyme
producing itself—practically spontane-
ously—out of unlike material.

Enzymes also attack and digest other
enzymes. Pepsin solution cannot be
kept long exposed to the air. Bacteria
fall from the air into the solution and
exude their own enzymes, which break
down the pepsin into fragments which
the bacteria absorb for food.

Wyckoff has recently called attention
to other and highly practical aspects of
enzyme and virus activity. Just as pep-
sinogen, only an atom or two different
from pepsin, is inactive, and “harmless”
to proteins, so displacements of a mere
atom or two within a virus mean the
difference between a diabolically eff-
cient destroyer of animal flesh and a
helpful stimulant to the body’s resis-
tance—to an attack of the active, un-
changed virus. Everyone today benefits
from this phenomenon—smallpox vac-
cine is human smallpox virus, only very,
very slightly altered chemically, though
greatly weakened biologically and med-
ically, by its culture in the cow. It has
been transmuted, by its sojourn in the
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TPhotos courtesy Drs. Northrop and Herriot
Left: Crystals of pepsin found in
gastric juice of the stomach and
first isolated by Northrop. Right:
Pepsinogen, forerunner of pepsin

cow’s chemical system, from “human
pox” into “cowpox.” And the human
body finds this slightly changed virus a
most valuable stimulus to smallpox im-
munity. So immunity follows vaccina-
tion with cowpox.

The centrifuge is being made still
more helpful—here helpful in inducing
such slight changes in viruses. Here we
have molecules larger by far than Sved-
berg’s earlier interests—and far more
fragile, hence far more susceptible to
breakage upon being whirled by the
swift-cycling ’fuge. Thus, Wyckoff and
his associates are already noting differ-
ences in viruses’ virulence, or infecting
power, according to the amount of jar-
ring provided in the centrifuging. We
are definitely on a new road, perhaps
even a royal road, to conquest of man’s
evilest afflictions and life’s mystery.



WOOD GROWN TO ORDER

EANS of controlling the strength

or weakness, hardness or softness,

of wood which forest trees will
produce in the next 50 or 60 years has
recently been achieved. No longer is the
future of all American woods placed in
the lap of Nature with a fervent hope
that she will produce the type of wood
which man’s more exacting uses require.
From now on, a check rein may be held
on Nature’s caprices—and caprices they
are, when she produces, in the same spe-
cies of tree, wood of widely varying qual-
ities.

Until recently, however, there has been
no difficulty in securing in this country,
whenever needed, wood having the prop-
erties desired for a special use. But now
that the virgin forests are disappearing,
the nation’s troubles are about to begin
as it becomes necessary to depend more
and more upon the younger, second-
growth stands with their smaller trees
containing a lesser relative amount of
high quality lumber. Consequently, to
learn how growth conditions affect or
control the quality of wood has become
of such major importance that for the
past 14 years the United States Forest
Products Laboratory, Madison, Wiscon-
sin, has been investigating the subject.
To Benson H. Paul, laboratory silvicul-
turist, fell a large share of the respon-
sibility.

NE phase of the many-sided study
has been the application of silvicul-
ture in controlling the specific gravity
of wood, which previous studies proved
is a fair basis for judging its strength,
hardness, and other physical properties.
It has been shown beyond a doubt
that severe crowding in the broad-leaved
species studied causes a decrease in the
specific gravity, and therefore in the
strength, of the wood produced. By re-
lieving the crowded conditions in which
the trees grow, specific gravity will be
increased and the wood will be stronger.
It is also apparent that wood having the
most uniform strength and fewest de-
fects is produced, in the hardwoods,
when the young trees are grown suffici-
ently close together to cause dying and
removal of side branches by exclusion
of sunlight, and are thinned later to pro-
vide for faster growth in diameter. If
fairly rapid growth is sustained by keep-
ing the trees properly thinned, crops
such as ash and hickory will mature in
the comparatively short period of 50 to
60 years, instead of the usual 100 to 150
years.
In the cone-bearing southern pines and
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Longleaf pine stand A will produce dense wood (cross-section at B); stand C,

=

of broad crowned trees, will produce relatively low density wood, as shown at D

By MARY BRANDEL HOPKINS

redwood, control of specific gravity
through the influence of growing space
calls for somewhat different treatment.

In these species, strength depends
principally on the relative proportions of
the weaker springwood and the heavier
summerwood in the annual growth rings.
In second growth forests, spacing of
trees has a distinct influence, the spring-
wood portion being much narrower in
the small-crowned trees of crowded
stands, the amount of summerwood pro-
portionately greater, and the wood ac-
cordingly heavier. But the crowded trees
grew slower than those in more open
stands. Thus in coniferous species the
production of timber of very high
strength requires a longer time than that
having lower strength.

On the other hand, relatively wide

spacing of second-growth southern pines
and redwood throughout the entire peri-
od of growth will give the trees larger
crowns, more knots, and a higher per-
centage of light wood. But offsetting this
disadvantage is the possibility of grow-
ing a tree of specified diameter in much
shorter time than would otherwise be re-
quired.

Because quantity and quality produc-
tion are evidently combined on the more
fertile forest sites, prevention of forest
fires, the basis of soil improvement, will
go a long way toward improving the
quality of the wood grown. If no forest
fires occur, the organic content of the
soil will increase; decomposition will
furnish it with nitrogen; moisture will
be retained. The result will be to increase
the production of strong summerwood.
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NEW ASTRONOMICAL ADVAN CES

A Résumé of Some of the Researches Described at

HE meetings of the American Astro-

nomical Society are always enjoy-

able affairs, for the astronomers of
this country are friendly folks, and not
too numerous to be included in a single
circle of acquaintance, nor to overstrain
the accommodations available in a small
town. This makes it possible to meet
usually at some college or university,
and be together not merely during the
formal sessions, but for the whole time—
to great mutual advantage.

The recent gathering in the western
university town where these lines are
written has been a fine example of the
success of this policy—with a cordial
welcome, an exceptionally attractive
place of meeting, and a long program
of good papers. The only fear which
might have been felt in advance was
that there might not be time for presen-
tation of them all; but this was dispelled
by a general spirit of co-operation, as-
sisted by a dark-room “interval timer,”
which could be set to the exact time
alloted to the paper on the program,
and which rang a perfectly audible sig-
nal at its conclusion!

The 50 papers which were presented
to the Society covered a wide range,
from gravitational theory to the details
of instrumental construction, and from
the moon to remote regions of the galaxy.

Beginning with theory, we may note
the work of K. P. Williams of Indiana
on the transits of Mercury. It has long
been known that the observed times of
these, like the observations of the moon,
indicate that something is wrong with
the earth’s rotation as a time-keeper. The
records of ancient eclipses of the moon
and sun show that the earth is very
gradually slowing down, doubtless due
to the cumulative effects of the friction
of the tides; and the observations of the
last two centuries exhibit irregular fluc-
tuations after the effects of all known
forces which act on the moon, including
the tidal friction, have been allowed for,
which it is now generally recognized
must be due to irregular, and so far
unpredictable, changes in the earth’s
rotation.

Williams, applying the corrections
for the latter changes deduced by Spen-
cer Jones, finds that they greatly improve
the agreement between calculation and
observation, but leave outstanding a
slow, steady change. Mercury is gradual-
ly running ahead of the calculations,
just as would happen if the days, which
we assume to be of equal length, were
slowly getting longer. The rate of this
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change appears at first sight to be about
2V, times as great as is found from ob-
servations of the moon. But it is well
known that tidal friction reacts on the
moon, forcing it farther from the earth
and lengthening its period. When allow-
ance is made for this, the observations
of Mercury and of the moon are found
to be in entire agreement. The irregular
fluctuations (which during the last cen-
tury have at one time made the earth 15
seconds slow, compared with a perfect
clock, and at another 15 seconds fast)
affect Mercury and the moon in just the
same way, showing that they must arise
from some cause in the earth alone, with-
out reaction on the moon. Brown’s ex-
planation by minute changes in our
planet’s diameter, due to some internal
forces, is thus confirmed.

HAT care is taken with the obser-

vations of the moon is well illus-
trated by a communication from Watts,
Whittaker, and Adams of the Naval Ob-
servatory. They have corrected the
meridian observations of the time at
which the moon’s limb crosses the wires
of the transit circle to allow for the fact
that the observed point on the moon’s
edge is sometimes on the top of a moun-
tain-mass, and at others in a low-lying
place, and they find that the agreement
of the observations is decidedly im-
proved. For several years past, the
earth’s rotation appears to have been
quite uniform—that is, there have been
no internal changes affecting its diam-
eter by more than an inch or two.

An interesting paper upon the planets
came from E. C. Slipher of the Lowell
Observatory, who sent on some fine
slides of photographs of Mars, Jupiter,
and Saturn, taken with light of many
different wavelengths, from the violet to
the near infra-red. Jupiter’s atmosphere,
above his cloudy surface, was remark-
ably transparent—sharp details being
visible right up to the limb. For Mars,
the well.known permanent markings,
though easily photographed with red or

yellow light, cannot be observed at all
in the blue. It has often been suggested
that this arises simply from their color—
the reddish surface of the planet reflect-
ing much more red light than the gray
or greenish markings, but almost the
same percentage of the blue rays. But,
last May, a series of photographs taken
with blue light showed the Syrtis Major
—one of the most prominent of the per-
manent markings—distinctly, for several
days. A few weeks earlier and later, only
the general nondescript appearance was
found on the “blue” pictures, while those
with the red screen showed that the
markings had been there all the time.

This shows beyond a doubt that the
Martian atmosphere is usually filled
with a blue haze so dense as to obscure
the surface (so long as only blue light
is used), while for a few days last May
the haze cleared off over millions of
square miles and for once revealed what
lay below.

What causes this peculiar haze no one
yet knows; it presents a tempting prob-
lem to the investigator. But we know
more of the earth’s atmosphere than we
did before two other observers from
Flagstaff, Adel and Lampland, reported
(at the American Association meeting
at Indianapolis) the discovery of nitro-
gen pentoxide (N.O;). This was deci-
sively identified by an absorption band
far out in the infra-red, where observa-
tions can be made only with a bolometer.
This highly reactive compound is pro-
duced, like ozone, by photo-chemical re-
actions, high up above the stratosphere,
and is not found near the earth’s surface.

Whipple at Harvard reported on me-
teor trails picked up during the “sky
patrol” work at Cambridge and Oak
Ridge. These plates are taken every
clear night to keep track of the stars in
general, and afford a permanent record
of what goes on in the heavens. Once in
about a hundred hours of exposure time
a meteor bright enough to leave a photo-
graphic record flashes across the field.
(Only those which appear brighter than
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Jupiter do so.) By arranging that the
same regions of the sky shall be photo-
graphed simultaneously at the two sta-
tions, 25 miles apart, it is possible to get
many of these trails in duplicate, and to
work out the height and actual position
of the meteor track. Moreover, a shutter
with narrow arms something like an
electric fan is placed in front of the
cameras, so that the meteor trail is brok-
en by interruptions made 20
times per second. This makes it
possible in favorable cases to
find the velocity accurately, and
to compute the orbit in which
the meteor was moving before
it hit the earth. The majority of
these so far studied have had or-
bits of pretty short period, close-
ly resembling those of the re-
cently discovered asteroids like
“Reinmuth’s object” which pass-
ed close to the earth. The main
difference is that these asteroids
are something like a mile in di-
ameter, and the meteors prob-
ably an inch or so. A decade of
such observations should tell us
what proportion of these bright
meteors move in orbits of long
period, like the comets and some
well-known meteor swarms, and
whether any of them have en-
tered the solar system from out-
side.

URNS, of Allegheny, report-
ed some important spectro-
scopic observations, clearing up
several doubtful questions of
identification of elements in the
sun. Caesium, whose strongest
lines lie in the infra-red, has been de-
tected by the presence of these lines in
sun-spots. Tantalum, whose presence
was doubtful, appears to be confirmed.
Tin, which presented an unusually per-
plexing problem, is at last definitely
identified. Only one out of three or four
good lines is free from interference by
blends with other elements, but this line
has been recorded as due to iron. It has
long been suspected that it was really
due to tin, and appeared in the labora-
tory spectrum of iron because it is very
hard to separate tin completely from
iron by chemical methods. Working with
samples of exceptionally pure iron pre-
pared by various processes, Burns has
obtained spectra which show no trace
of the debatable line—thus freeing it
from suspicion.

Rudnick and Elvey, at the McDonald
Observatory in Texas, reported on an
excellent photo-electric light-curve of
the eclipsing variable p, Scorpii. This
pair—long known to be double from
spectroscopic observations—has a peri-
od of about a day and a half and consists
of two stars of about equal size and
somewhat unequal brightness, very close
to one another. The observations with

SCIENTIFIC AMERICAN

the photometer and spectroscope make
it possible to determine the actual di-
ameters of the stars: a preliminary study
indicates that they are five or six times
as big as the sun. This is no novelty; but
the distance of this star is reliably known
—since it is a member of Kapteyn’s
great moving cluster—and hence its ac-
tual brightness can be found. Knowing
its size, the amount of light emitted per

Courtesy Extension Division, Indiana University
The unique 24-inch Schwarzschild reflector with its
builder, Prof. W. A. Cogshall of Indiana University,
who has been quietly working on it for several years

square mile can be calculated and com-
pared with the sun, and from this the
surface temperature can be found. These
results have not yet been worked out,
but they soon will be, and when they are
we shall have a much more trustworthy
determination of the temperature of a
star of Class B than any which is at pres-
ent available.

From the Yerkes Observatory, Struve
and van Biesbroeck described a remark-
ably ingenious spectrograph for study-
ing the spectra of faint nebulae. Green-
stein and Henyey, with this instrument,
have found that the nebulae near Gamma
Cygni show the bright forbidden line
A3727 of oxygen. The star, whose light
undoubtedly stimulates the nebula to
shine, is a relatively cool one (Class F8)
and a typical super-giant. To stir up oxy-
gen atoms in the nebula to shine as they
do requires ultra-violet light of much
shorter wavelength than it had previous-
ly been supposed such a star could emit,
but there seems to be no escape from the
conclusion that it does. There is a good
deal of other evidence that the cooler
stars, and notably the sun, send out more
short-wave radiation than had been sup-
posed, and it is now up to theoretical in-
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vestigators to find out why and how they
do.

On the instrumental side a report was
presented by our host, Professor Cog-
shall, of the first observation with a re-
flecting telescope of unique type. Long
ago, before the Great War, Schwarz-
schild had shown by difficult mathemati-
cal analysis that it was possible to make
a reflecting telescope which would have
a wide field of good definition,
instead of the very limited one
provided by the ordinary para-
boloidal mirror. But the difficul-
ties of construction of the mirrors
were so great as to deter the most
courageous. The curves defining
these forms were of the fourth
degree, and it was a hard job to
figure the glass to the proper
shape, and test it to be sure that
this had been attained. Cogshall,
working alone, and with limited
financial resources behind him,
computed the curves for a 24-
inch reflector, and ground and
polished the mirrors himself.
The mounting shown in our il-
lustration was constructed, and
a modest new observatory erect-
ed to house it. Last week, its de-
signer had the pleasure of show-
ing to the Society some of the
first photographs taken with this
instrument—which, to this day,
is the only example of this theor-
etically very important and
promising type. The adjustments
of such an instrument are un-
usually intricate and delicate,
and the finishing touches have
not yet been made; but, even so,
the plates show that a wide field of good
definition has been attained, far sur-
passing that of any reflector of the or-
dinary type. This form of reflecting tele-
scope, with a concave secondary mirror
half the diameter of the primary, gives
good star images over a field four de-
grees in diameter. The plate holder may
be seen, about half way between the
mirrors.

AST, but not least, must be recorded
the award of the Annie J. Cannon
Prize to Mrs. Sitterly—formerly Miss
Charlotte Moore. This prize—establish-
ed by Miss Cannon from a considerable
prize which she had herself been award-
ed—is given every three years by the
Council of the American Astronomical
Society to some woman, without regard
to nationality, who has done distinguish-
ed work in astronomy. Mrs. Sitterly’s
work in spectroscopy, especially on the
sun-spot spectrum and the identification
of solar lines, has placed her in the front
rank of workers of this field; and the
award has met with unanimous approval
—as did that to Mrs. Gaposchkin three
years ago.—Bloomington, Indiana, Jan-
uary 3, 1938.



CHINA AND MODERN SCIENCE

Though the Times Were Ripe in Ancient China’s

HINA invented printing from type;

China invented gun powder; China

probably invented the mariner’s
compass.

For centuries the culture of this so-
called “backward” nation was the equal
of, and in some respects superior to,
that of western nations. In number of
first-class intellects, wealth of dominions,
political organization, literature, art,
flood control, and soil conservation, her
record was enviable. As late as the end
of the 18th Century even the state of
public sanitation was probably not
much different from that of Great Bri-
tain. Why, then, did not China instead
of Europe give birth to modern science?
If we knew the reason we should know
why the Celestial Empire today is rela-
tively helpless, whereas countries which
were still semi-barbarous while she was
enjoying the fruits of a refined civiliza-
tion have become world powers.

One reason why China did not give
birth to modern science was her civil
service examination system. Suppose
that in the first century of the Christian
era the papacy in Rome had started a
2000-year career not only as religious
head of Europe but also as temporal
master with a strong army to back up
her will. Imagine then that she had es-
tablished the history of Herodotus, the
“Odyssey” of Homer, the moral and po-
litical writings of Aristotle, and some
work on sooth-saying, as an authorita-
tive canon to furnish the sole subject-
matter for education and for the exam-
inations which were to be the “open
sesame” to public office. This metaphor
is not too accurate but it gives an idea
of what was the actual situation in
China for approximately 2000 years be-
fore the decline of the last imperial
dynasty. The emperors, who were the
vice-gerents of heaven as well as the
rulers of men, inculcated through the
centuries in the minds of their subjects
the notion that the Classics were ultim-
ately authoritative. The civil service ex-
aminations became almost exclusively
the road to officialdom in the imperial
capital and in the provinces, and indeed
were the road to any form of social
prestige. Dynasties changed but this
basic policy remained. Thus one may
readily have a suspicion of why capable
and ambitious men in the Middle King-
dom were content to confine themselves
to the study of “The Book of History,”
“The Book of Odes,” “The Book of
Changes,” and the other Confucian Clas-
sics. There was no economic occasion,
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Civilization, Pure (Hence Practical) Science did

Not Develop There Because China was too Practical!

By RUFUS SUTER
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nor any other sort of practical occasion,
for investigating natural phenomena for
their own sake.

Wider and deeper consideration sug-
gests another reason why modern sci-
ence did not emerge natively in China.
The peculiar set of circumstances which
occurred in the west before the advent
of science in the 16th Century did not
have any counterpart in the Celestial
Empire. We may assume, in other words,
that when science sprang forth fully de-
veloped in the west, with the new atti-
tude towards nature of Vesalius, Kep-
ler, Galileo, Harvey, and the others of
that unrivalled galaxy of geniuses, this
growth required just the background
which historically it had.

The scientific awakening in Europe
began as one aspect of a general re-
action against the unempirical cast of
thinking of the Middle Ages. Its claims
were less ambitious than those of the
schoolmen. It did not seek to fathom the
attributes of God and the human soul,
or the divine purpose in creating. It only
sought to ferret out by careful watch-
ing, as the skilful mechanic does, how
things work: the rate of acceleration, for
example, of a ball rolling down an in-
clined plane.

HIS increased stress on the impor-

tance for knowledge of observed fact,
however, was not the whole of the secret
of the scientific awakening. If science
was a reaction against the omniscient de-
ductive structure of the Middle Ages it
was also the heir of the Middle Ages.
They bequeathed to it the idea that na-
ture is orderly, a conviction without
which science is impossible because in
its absence observation and experiment
yield only a miscellany of disjointed bits
of curious information about things,
which is what native Chinese natural
knowledge was. We should not under-
estimate the number of such items of

" information acquired by the ancient

Chinese. They developed methods of ex-
tending the life period of the soil, knew
the medicinal value of herbs, foretold
eclipses, measured the length of the
year with extraordinary accuracy, de-

vised a primitive seismoscope. Indeed,
their discoveries and inventions were
well nigh numberless. But Chinese nat-
ural knowledge always remained piece-
meal. It never had the capacity to de-
velop into an organized whole where
one discovery would point to others be-
yond itself and so would eventually per-
mit a really farsighted, effective control
of nature on a vast scale.

That we inherited the conviction of
the orderliness of nature from our
mediaval ancestors is seldom realized.
We think of our forebears as living in
an orgy of supernaturalism, seeing mira-
culous, arbitrary interventions of the
hand of a divine Despot everywhere.
But, while this may have been true of
the masses, it certainly does not reflect
the thought of the learned. That the
schoolmen reasoned syllogistically alone
disproves it, for people who reasoned
syllogistically’ must have believed that
the world was arranged according to a
pattern to which the syllogism would ap-
ply. The world for our ancestors was a
network of premises and conclusions.
Or, to describe the picture in another
way, the universe was a lawyer’s brief.
Whatever may have been the defects of
this conception it did not err in the direc-
tion of disregarding the orderliness of
nature, for orderliness belongs as essen-
tially to a lawyer’s brief as to a machine
(the pattern after which the fathers of
modern science conceived of the uni-
verse), or as to a set of mathematical
equations (the picture some of our
20th Century scholars entertain of their
environment).

The schoolmen did not originate this
rigorous legalistic conception of the
world. They inherited it. For centuries,
however, they mulled over it, devised
precise ways of expressing its details in
technical language, analyzed and synthe-
sized it, wrangled about it, and split
hairs to a degree of nicety which to us
of today seems ridiculous. The result
was, nevertheless, that the conviction
of the orderliness of nature was indeli-
bly imprinted on the cultivated western
mind. It became instinctive. When the
16th Century arrived the stage was set.
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The fathers of modern science had
merely to appreciate that the powerful
and efficient, indeed the sole effective,
way of finding the lines of orderliness
was to observe and experiment. They
took for granted that the laws were
there. Every event happened according
to some law. The puzzle was to discover
which laws, and this could be done by
watching. Then, when the laws were un-
ravelled, there was no end to the pre-
viously unknown facts and additional
laws which would be suggested, to the
predictions which could be made, to the
information about the past, the invis-
ible, the unobservably small, and the
unobservable large, which could be
gleaned, to the practical applications
which could be maneuvered, and to the
development of means of harnessing
the forces of nature for human use.
One has no grounds for supposing
that the Chinese, if they had enjoyed
the long western training in seeing the
world as orderly, would not likewise
have given birth to science. As it was,
unfortunately, they were not aware that
beneath the helter-skelter of natural
phenomena are fixed grooves in which
all happenings fall if the puzzle is pon-
dered sufficiently. Hence their observa-
tions and experiments led nowhere.

E now come to a possible third rea-

son why science did not develop in-
digenously in the Middle Kingdom. One
hesitates to mention it because it belongs
in the realm of the speculative more
obviously than did the other two rea-
sons, and it may have no basis in fact.
If we consider it we should do so with
reservation. It is associated with a cast
of mind which in the past was wide-
spread among the Chinese intelligentsia.
This cast of mind may have been a result
of the civil service examination system,
or it may have been a natural character
of the Chinese mentality (if such an ex-
pression means anything, which is
doubtful since the best psychological
opinion of today is that no innate dis-
tinguishing national or racial mental
traits exist). At any rate, the scholarly
class among the Chinese in the past,
and to a remarkable extent in the pres-
ent, was and is marked by a practical-
ness of interest which has not character-
ized the corresponding class in western
lands since the days of classical Greece
and Rome. The Chinese scholar was a
practical, common sense, dignified man.
He would have been ashamed to roll
balls down inclined planes merely to
measure their acceleration accurately,
as did Galileo. Such an occupation
would have been childish and not worthy
of a fully matured human being who
had better be concerned with the seri-
ous problems of statecraft, economic or-
ganization, moral training, and history;
or, if he had an impractical moment,
he might study an ode.

SCIENTIFIC AMERICAN

) 1’hoto Alinari, Florence

145

Galileo Galilei was not *“ashamed” to perform experiments with little balls and
inclined planes, and then to fight for his findings until they took root and modern
science grew from them and from him. Giuseppe Bezzuoli’s painting in the
Museum of Physics and Natural History, Florence, Italy, depicts him at the age
of about 26 (1590) making his famous experiment at Pisa before the illuminati.
Two men at the left are “settling” the question by looking it up in Aristotle,
whose authority was universally regarded as final, whether his a priori reasoning
agreed with actual experiment or not. Like the Chinese, the Greeks would not
experiment; only slaves used their hands. This delayed science over 2000 years

One would imagine that this practical
bent would have been good soil for the
development of science in China. Here,
however, we come face to face with one
of the paradoxes in the story of man’s
struggle to master his environment.
While modern science in the west has
effected an intensely practical revolution
in every aspect of life it was not at its
inception a consciously practical ven-
ture, nor has it been since in the hands
of the men who have done most to push
its frontiers into new territory. When
Galileo performed his experiments with
the balls and the inclined planes he was
not consciously and deliberately creat-
ing the science of dynamics which was
destined to play a réle in the transform-
ation of an agricultural society into our
modern industrial civilization with its
amazing feats of engineering. The same
may be said of Faraday and Maxwell.
The innumerable practical applications
of our knowledge of electricity and
magnetism were made possible partly
by their investigations, but they were
pure scientists interested in electrical
and magnetic phenomena for their own
sake. As striking an example of this
paradox was Roentgen’s discovery of the
X ray. He was a typical German pro-
fessor isolated from the world and as
concentrated on exclusively theoretical
questions as is Einstein. His discovery,
nevertheless, has been of as great hu-
manitarian value as that of anesthetics.

There is nothing mysterious in this
circumstance that theoretical inquiries
have commonly preceded practical ap-
plications. It is simply that first princi-
ples are more readily accessible to
minds not distracted by concern with
the question of use. It is, curiously, a
practical disadvantage to the develop-
ment of a science, particularly at the
initial stage, for the explorers to remain
at the utilitarian level. Once the the-

oretical principles are laid bare prac-
tical applications will naturally follow
without any pressure in that direction
by the pioneers. To cite an illustration
which at first glance will seem far-
fetched: the obvious utilitarian value
of observing the stars must have been
in the beginning to predict future hap-
penings in the body-politic. It was a
bold man, absurdly impractical and ob-
livious to public opinion, who at some
date in our western history made the
leap from astrology to astronomy, first
plotted the movements of the heavenly
bodies just to learn how they move and
not to discover whether some monarch’s
reign was to be successful.

HIS degree of impracticalness never

occurred among the Chinese intelli-
gentsia, or if it did it was swiftly sup-
pressed by the authorities. There was a
long line of eminent men in the Middle
Kingdom who were official court astrol-
ogers and who made accurate observa-
tions with excellent instruments of pre-
cision. They all, however, labored under
the delusion that the affairs of this world
are determined by, and to be read in,
the heavenly bodies. They were too
practical (or perhaps it was their super-
iors who were too practical) to free
themselves of the ideal of political or
social utility and to assume a point of
view which could have permitted the
evolution of a pure science of astronomy
capable of begetting practically util-
isable information.

An analogous situation frustrated the
growth of native Chinese mathematics,
geology, zoology, anatomy, and medicine,
all of which by the richness of their
beginnings gave promise of marvelous
development, but in the end did not
liberate themselves from the pseudo-
science—practical, often beneficent in
its motivation—of sooth-saying.



I All motor-car engines have their beginnings in sand. In one

phase of the foundry procedure oil-treated sand is compressed
in core boxes and the resultant mold is baked to produce the core.
The core shown above will be used to shape the inner cylinder walls
of one of the two eight-cylinder banks of a Cadillac Sixteen engine.
The other photos on this page show the same engine taking form

5 Ten multiple-drill machines, marking ten steps in manufacture,

drill 301 holes in the block for accessories, oil passages, and
assembly. Blocks are drilled for one function on one side, reversed,
and the process repeated. In the machine below, holes for valve-
lifter and valve-guide bearings are being drilled simultaneously

2 An aluminum pattern of the bottom of the engine block. A mixture

of sand, clay, and graphite is packed over this, held in place by a
metal box called a flask. The flask is inverted, the pattern removed, the
cores are assembled in the cavity, and molten iron is poured into the spaces

A MOTOR'CAR

3 Left: The block,

scoured free of sand,
receives the first touch
of the milling machine.
One cutter smooths the
oil-pan face while two
side cutters take care of
the engine support
brackets. Here, and in
subsequent operations to
final assembly, the block
is placed upside down

While the block is

in process of manu-
facture, other motor
parts are being made
and machined. A deli-
cate scale (right) weighs
sets of pistons, rings,
pins, and the small end
only of connecting rods,
to produce matched sets
for smooth operation

Fragments of metal or grime, once en-
closed in the engine, would ruin the fine
piece of machinery. In one of the final series
of washings, shown below, a cleaning solution
of boiling kerosene and water is forced under
high pressure through all of the oil lines




The engine crankshaft, one of the most intricate
masses in the unit, must be perfectly balanced. Set
up as shown above and revolved at high speed, balance
within 0.5 inch-ounce is indicated on the oscillograph

g} . L ;
8 With the block still upside down, the crankshaft is lowered into position. At the left
end of the shaft is the clutch and flywheel assembly. After the crankshaft is placed,

the pistons and rods are inserted from below and the motor pan is attached. Compact-
ness of the new Sixteen is evident here. The crankshaft is much shorter than
those designed for use in previous models of the same general engine type

By A. P. PECK

9 Right: The transmission has been fitted and the engine

has been placed right-side up. The workman is fitting
into place the various accessories. Counting generators,
carbureters, and so on, as one part each, the new Sixteen
has 1627 parts; last year’s Sixteen model had 3273 parts

10 Below: The completed motor is tested on the dynamo-

meter. At full throttle, the dials will register 185 horse-
power. Essentially, the dynamometer consists of a specially design-
ed electric generator coupled to the shaft of the engine and acting
as a load or brake to absorb the power developed. Power output
of the motor-car engine is then indicated on electric meters

11 Lower right: Ready for the radiator, the completely assembled

engine rests low in the chassis, the 135-degree design of the two
cylinder banks making for a low center of gravity. Duplicate sets of en-
gine accessories, for easier servicing, will be noted in this photograph




CAMERA ENGRAVIN G

Photo-Engraving Conquering a New, Difficult
Field . . . Makes Printing Rolls for Textiles, Wall
Paper.. .Certain Advantages over Older Methods

NREMITTING research is respon-

sible for putting within the reach

of the average person’s pocket-
book oil-cloth, textile and wall paper
products which were non-existent a few
years ago.

You can now purchase oil-cloth sport-
ing highly complex, multi-color designs
which reproduce the artists’ conceptions
with absolute fidelity; you can get tex-
tiles printed to give the appearance of
furs, and wall papers which have the
surface look of grained woods or coarse
weave textiles, all perfect as to detail.

The means for obtaining this hitherto
impossible in designs has been photo-
engraving. All of these products are
printed from engraved copper rolls and
it is the substitution of the camera for
the hand in the application
of the pattern to the roll that
has permitted the reproduc-
tion of intricate detail to
achieve many phenomenal
effects.

The triumph of photo-
engraving in these three
fields is more than an ex-
tension of the long success-
ful color-process printing of
paper. Each field has pre-
sented a different combina-
tion of problems requiring
specific solutions. Much has
had to be forgotten as well
as learned to make the pro-
cess work successfully, and
even now its réle is limited
and supplementary to ex-
isting processes. Broadly
speaking, photo-engraving
is being used in these new
fields chiefly where the old-
er processes cannot be used because the
length of time required to reproduce in-
tricate detail on the roll by older meth-
ods would make costs prohibitive, or be-
cause the human hand is unable to
execute detail faithfully.

HEN mechanization comes to an

industry, it is expected to replace
hand work. It usually does. But photo-
engraving applied to the production pro-
cesses of these three products has been
unable to abolish all hand skill. We
have, therefore, a situation that is
unique. We start with the camera which
is known to register detail with extreme
accuracy. We apply it in competition
with the human hand and eye, known
for their fallibility as well as great skill,
and expect to see it triumph quickly.
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By PHILIP H SMITH

After many years of trial and error, it
fails to conquer completely. This must
be explained.

So we have here a progress report—
the story of beginnings and accomplish-
ments; when we have surveyed the rec-
ord we may be able to determine how
much farther photo-engraving is likely
to go. Will it ultimately sweep the field?
What will it mean to the reduction of

In the pantograph method of engraving rolls, the operator
traces the design, diamond points scratch the varnished roll

production costs? Those who
are devoting all their energies
to perfecting the process de-
clare that wider application
is only a matter of time and
closer co-operation between
the parties who might benefit.
But we cannot agree or dis-
agree until we examine the
various processes and the
problems to be faced.

There are four methods of
engraving printing rolls—
hand, mill and die, panto-
graph, and photographic. In
the first method, an outline
of the pattern to be repro-
duced is cut on the copper
roll. The hand engraver then
punches or cuts very small

points, or pins, on the ground surface of
the roll, which, in turn, carry the color.
Heavy tones are obtained by cutting
large pins and vice versa. Multi-color
work calls for a separate roll for each
color. However, by allowing the pins
carrying one color to fall over the pins
carrying another color, a mixture of the
two colors can be obtained to create new
shades. This is the most laborious pro-
cess and usually the most
expensive.

Mill and die engraving is
much faster. The first step is
to turn a piece of steel, es-
pecially prepared, into the
required diameter, and to
cut into it a single repeat
of the pattern to be engrav-
ed. After cutting the design,
the steel is hardened by
heat. It is then placed in a
machine and the design
transferred to a steel roll of
the proper diameter by ap-
plying extreme pressure,
thereby raising what is
called a mill. The mill pre-
sents just the reverse of the
die. Then the roll is placed in
an engraving machine and
the design is transferred,
once more under pressure,
this time to a copper roll.

In photo-engraving, sensitized carbon tissue
transfers design to roller ready for etching
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Pantograph engraving is the fastest
and least expensive process, but its ap-
plication is limited to a particular type
of design. Here the design is etched or
hand cut on a zinc plate on a scale sev-
eral times larger than the original. This
plate is put into a pantograph together
with a copper roll which has been treat-
ed with an acid-resisting varnish. The
operator then traces the design as it ap-
pears on the zinc plate and the diamond
points of the machine cut through the
varnish simultaneously in the desired
number of places, thus exposing the cop-
per for later etching.

The photographic process is the new-
est. It comprises two methods—the
gravure and the intaglio reverse half-
tone. The former follows the rotogravure
process used to print Sunday paper
supplements. The design is photograph-
ed, then the negative is used to print onto
a sensitized carbon tissue which is later
transferred to the copper roll. The tissue
must be thoroughly developed and then
painted to block out any spots not to
be etched. Finally the roll is placed in a
bath of acid and the design is etched
in the various tones appearing in the
pattern.

HE intaglio process is similar to

rotogravure as far as the photogra-
phy is involved, but instead of the
amount of color being controlled by
the depth of the etch, it is governed
by the size of color-carrying points.
These points, or pins as they are tech-
nically termed, are obtained by photo-
graphing the design through a screen
(as are the half-tone cuts used in this
magazine), so that the screen effect is
etched into the surface of the roll to
achieve, in effect, countless raised
points. Pin size is controlled by screen
size.

Both processes feature photographic
separation of color. Thus a separate roll
is produced for each of the primary
colors. Then, in the printing process,
when the colors are applied in their

A large camera, used in photo-engraving, moves on a
heavy frame during focusing: A design being photographed
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correct order, intricate pat-
terns in soft shades can be
produced on the material.

The photographic process-
es in the textile industry in-
volve much secrecy. Each
engraver has developed par-
ticular skills through long
experience. Most of these
jealously guarded secrets
have to do with transfer of
the design to the roll and
cannot be revealed here.

Oil-cloth has been men-
tioned first among the indus-
tries using the photographi-
cally produced roll because
adoption is most widespread
and perhaps most successful.
Commercial, economic, and
technical conditions combine
to make it most practical and
it is here that the intaglio
half-tone process is being
used. The surface of the ma-
terial and the cellulose ace-
tate lacquers with which it
is printed can be handled
excellently. Hitherto, large
designs with intricate detail
and shading were too costly to produce,
and the manufacturer had to be content
with simple geometric patterns. Even
now, the latter type of design can be
produced more cheaply with the panto-
graph method if there is no color grada-
tion.

The photo-engraver who works in the
textile field has a wholly different set
of conditions to meet. The material upon
which the printing is done, the colors,
the machinery, and the designs, are
quite unlike those found in oil-cloth
manufacture. Here, application of photo-
engraving began with silks whieh had
a smooth surface and a selling price
high enough to justify the cost of ex-
perimentation. From silks, the next
step was to cotton and today more and
more cotton-printing rolls are being pro-
duced by the photographic method.

149

Four rolls print four colors, in register, on oil
cloth as it turns around this revolving drum

The camera is used only when de-
signs are complex and involve a great
deal of shading. If the pantograph can
be used for simpler work, it wins on a
price basis. But there are instances
where only the photographic process
produces the desired results. If you
have seen fabrics which give the effect
of furs, you have seen the best possible
example. No human hand could ever
engrave the intricate detail of fur tex-
ture.

Multi-color work is done with the
new process quite successfully, but the
best results are obtained when the de-
sign bases on the three primary colors.
When rolls are made with definite color
use in mind, the colors cannot be
switched satisfactorily and for that rea-
son hand-engraved rolls are often pre-
ferred, simply because more rolls are

riGg '_.__.--

Photo-engraved rolls are inspected in foreground and
“tooled” near windows to clean up and to correct errors



used. In other words, the photo-engraver
tries to achieve, with few rolls, the same
effects that heretofore have been creat-
ed with many hand-made rolls.

The engraver who works in the tex-
tile field, unlike the man who produces
for oil cloth, has a material into which
the colors must strike fairly deeply.
The colors, too, vary in that chemicals
are used which, in the printing, develop
into color only after passage through
chemical solutions.

N the third field, that of wall paper,

photo-engraving has made least prog-
ress and for several good reasons which
do not necessarily cast any reflections on
the process. Only about 10 percent of
wall papers are engraved. This means
that the volume of business is not
sufficient to warrant the cost of exten-
sive experimental work. Nor is the de-
mand for wall papers such that designs
of the character best produced by
photography have any great field. Wall
paper has one very fundamental differ-
ence from either oil-cloth or textiles in
that it appears before the eye always
in measured strips which must be iden-
tical. The camera, which reproduces
with fidelity, catches all defects as well
as effects. The slightest discrepancy in
the process of transferring the design
to the roll will stand revealed when
strips are laid side by side to match the
design. Likewise, if the etching process
is not uniform over the entire surface,
the paper will be streaked.

Intricacy of design and the extent
of shading is again the deciding point
in the type of process to be used, with
the exception that there are certain de-
signs which can be reproduced only by
photography. We find these to be wood

Illustrations courtesy of Chambers-Storck Co.;
Fabrikoid Division, E. I. duPont de Nemours &
Co. Inc.; Nu-Process Roller Corp.; U. S. Fin-
ishing Co.; Wadsworth & Woodman Co.
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Part of design for a roll, reproduced at twice the original size to show versatility
of photo-engraving. Gradations of tone are obtained by dots and a variety of lines

grains and textiles where the amount of
detail would swamp the hand engraver.

At this point we can begin to draw
some conclusions regarding the photo-
graphic process in general and as it ap-
plies in the different fields.

The first and perhaps most obvious
conclusion is that photo-engraving is by
no means a completely mechanized pro-
cess. Individual skill and artistry has
not been abolished by the camera;
what has happened is that the skill of
the hand engraver has been simply
transferred to the photo-engraver. In
unskilled hands, no worthwhile results
can be achieved. The photo-engraver
must have the skill of the artist at his
finger tips and have intimate knowledge
of design and process.

Since the engraver is not the designer
nor the printer, a high degree of co-
operation must exist between these
three principal factors; where that has
been brought about the greatest progress
has been achieved. Designing for the
photographic process is now a definite
art with very few skilled practitioners;
the handling of color and the actual
printing process have been altered to
meet the exigencies.

Probably the greatest conquest by
the photographic process will be made
in the oil-cloth field where results al-
ready point the way. Yet 100 percent
use is not anticipated. Even photo-
engravers admit that very often costs
can be held down by limiting the use
to backgrounds and combining with
hand-engraving for full design effect.
On the other hand, they are quick to
point to great savings when applied to
certain designs. If, as it happens, hand
operations will take three months to
achieve the same result that can be had
in three weeks with photography, the
latter will win even though the roll cost
might be higher.
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In the textile field, we find style op-
erating as a major factor. If fashion
decrees the use of solid color fabrics,
development of photo-engraving slows;
but in the main it keeps moving stead-
ily ahead. Early attempts at introduc-
tion were costly and unsatisfactory and
gave the process a black-eye from which
it has not yet fully recovered. Many
photo-engravers sprang up who could
not deliver the goods, but did last long
enough to create a host of skeptics. Now
the ill effects are wearing off and more
developmental work is in progress, look-
ing to more accurate and inexpensive
multi-color work.

Still another set of conditions govern
the wall-paper field. Here it is a decor-
ative effect that is sought rather than de-
tail and it is detail that the camera
offers. Manufacturers see no over-all ad-
vantage to be gained from pushing the
photographic process as long as costs
exceed that of hand work. They admit,
however, that much might be achieved
if designer, engraver, and printer work-
ed together, but they must first see pos-
sibilities of increased commercial de-
mand.

RITICISMisrampant in every branch

of photo-engraving activity. Each
party looks to the other to make the suc-
cessful contribution when joint enter-
prise is perhaps the only way to reach the
goal. But it all sums up to this: mis-
takes and failures are always obvious
and invariably aired during the trying
period of experimentation. It is just an-
other way of saying that progress is be-
ing made and that the last word has
yet to be uttered. Photo-engraving is
being adopted just as quickly as it does
a better job, or an equally good job at
lower cost, and it already has made a
permanent place for itself.

Large printing or embossing rolls
present many operating problems
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Aircraft Have Influenced Warship Design

NCREASING use of airplanes by navies has forced modifi-  practice, shown on H. M. S. Cornwall, of installing a transverse
cations of warship design for more effective use of, and  catapult, whereas on the U. S. S. New Orleans the catapult
protection against, them. In the drawing by the naval authority, = must swing in all directions to face the wind. Other innovations
Dr. Oscar Parkes, are shown some of the developments already  are the full elevation of the main armament guns, and the
made. It will be noted that deck space is conserved by British  addition of much armor for deck protection.
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(In Two Parts—Part Two)

N Part I of this series the three im-
portant factors which govern the
formation of alloys were consid-

ered. They had to do with the particular
pattern of crystal lattice formed by a
metal, with the number of outpost elec-
trons belonging to the atom of a given
metal, and with the relative sizes of the
atoms. While these are by no means the
only factors that influence the formation
of alloys, they are decidedly the most
important.

But, before considering alloys them-
selves, we may well consider the factors
which distinguish metals rather sharply
from other substances, the factors which
permit metals to be flattened into thin
sheets, bent, or drawn into fine wires
without crumbling. What property pos-
sessed by the atom accounts for these

THE SCIENCE OF
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accomplished. We find, then, that metals
having large atoms and few outer elec-
trons per atom are the most malleable
and ductile, the most easily bent or
worked, and the softest of the metals.
And, in addition, they are the best con-
ductors of heat and electricity. In this
class come three of our most important
metals—gold, silver, and copper—fol-
lowed closely by the useful lead, tin,
pure iron, and aluminum.

The slipping of atoms past one an-
other will take place most readily where
the distances between atoms are the
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Figure 10: Illustrating the slipping of metal atoms past one another when

pressure is put on the metal: the left

unusual phenomena? A simple analogy
will help in answering the question.
Imagine a flexible box filled with mar-
bles all of the same size. Now put pres-
sure on one edge of the box. The whole
pattern is distorted or warped out of
shape as the marbles slide and roll over
one another to take up new positions.
The serried lines of the original forma-
tion are skewed into a new alinement;
but still, each marble maintains its con-
tacts with its original fellows (Figure
10).

In a similar manner metal atoms slide
and slip past one another when pressure
is put on the metal. By further stretch-
ing, the metal can be drawn into a wire.
But the marble analogy falls down in
one important respect—marbles are held
together only by the force of gravity
while atoms have electrons to hold them
together in a more powerful bond. How-
ever, if the electrons per atom are few
in number, the bond, though firm, is not
rigid, and atoms may slip and slide into
new positions to distort the crystal struc-
ture without parting from their neigh-
bors. And, if the atoms are relatively
large, the skewing process is more easily
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-hand arrangement changes to the other

greatest, for it is there that the forces
holding the atoms in position are the
smallest. Just as the distances between
corn plants in a symmetrically planted
corn field depend upon the particular
angle of view—on the particular row un-
der observation—so, too, the distances
-between atoms in a metal crystal lattice
will vary. (See Figures 2 and 3 of Part
I.) On the bias, where distances are
greatest and binding forces weakest,
skewing will be at a maximum. Here
lie the so-called slip planes; here it is
that the first “give” takes place when
pressure is put on the metal.

Many of the metals have modified
crystal lattices in which the atoms are

closer together in one dimension than
in another. Such metals have very defi-
nite slip planes or planes of weakness
which confer great ductility, malleabil-
ity, and softness on the metal (Figure
11). '

Perhaps the best example of a sub-
stance exhibiting marked slip planes is
to be found, not among the metals, but
in graphite, a peculiarly crystalline type
of carbon. Here the tiny unit crystal is
a hexagon composed of six carbon atoms.
Within the hexagon are powerful elec-
tronic forces binding the atoms together
to give a hard, rigid structure. But be-
tween adjacent hexagons distances are
greater and forces weaker. Hence, these
tiny hexagons slip past one another with
ease to give the smooth greasy touch
and apparent softness so familiar in
graphite (Figure 12). So smoothly do
these tiny crystals slip past one another
that graphite finds important uses as a
lubricant. But graphite is unlike the
metals in that it lacks the clinging power
of the metal atoms, the force which still
ties atoms together even though they be
warped far out of position.

O return again to our marble anal-

ogy, let us imagine that the marbles
are now set in glue, so that each marble
is rigidly attached to its neighbors. Pres-
sure on one edge of the box results not
in the even slipping and sliding of mar-
bles but in irregular breaks between
various clumps of marbles. Gone now
is the former flexibility; in its place we
have rigidity and brittleness. We have a
good representation of the brittle metals
such as chromium, bismuth, or antimony
which shatter into fragments at the blow
of a hammer, which break instead of
bend, which are poor conductors of heat
and electricity and which cannot be
machined. These are the metals in which
the atoms are tied rigidly together by

O-O-0
O-0O-O)

Figure 11: Illustrating slip planes, or lines of weakness in crystal lattices where
the atoms of some metals are farthest apart. These confer ductility and softness



ALLOY BUILDING

Why Metals Can be Worked ... Why Graphite is a
Lubricant ... Why Some Metals are Brittle and Why

Diamonds are Hard . . . Why Carbon Hardens Steel

the large number of electrons present
per atom. There is little chance for dis-
tortion of the crystal lattice; there are
few slip planes and little “give.” If
there are pronounced lines of weakness
in the crystal structure, the metal, like
bismuth, will fracture into shiny smooth-
surfaced angular bits.

As graphite represents the extreme of
softness, so the diamond, another form
of crystalline carbon, represents the ex-
treme of hardness. The carbon atoms,
small in size and each with four out-
post electrons, are held close together
with powerful and rigid electronic forces
to produce the hardest crystal known
to man.

AS the superstructure of a ship may
be thrown into place quickly, once
the keel has been laid and the ribs put
in place, so we can finally fit the dis-
cussion of alloys over the somewhat
extensive groundwork of fundamental
principles.

We may well consider the simplest ex-
ample, to start with—the case of two
ideal metals whose atoms are as nearly
alike as possible, having similar sizes,
possessing the same number of outpost
electrons and crystallizing on the same
pattern. Of course, there is no such ideal
case in existence but, like Plato, we can
visualize Utopia. In essence, we have
merely painted some white marbles red
and the change in color does not pre-
vent the marbles from fitting in their
former holes. We may mix the red and

white marbles in any proportions at will
and they slip into their proper places
without fuss or delay. So with our two
ideal metals; the atoms of one may be
substituted for those of the other in the
crystal lattice without upsetting the pat-
tern and without materially altering the
mean properties of the alloy (Figure
13). As the average color of the box
of marbles will depend on the propor-
tion of reds and whites, so the average
properties of the ideal alloy
will depend alone on the
proportion of each metal

Shake these together in a barrel and the
golf balls soon find their way to the bot-
tom, leaving the footballs above. So it
is with such unlike metals; they may
not mix even when both are melted,
the lighter one forming a layer over the
heavier. But, even if they do mix in the
liquid state, there can be no mixing
when the alloy solidifies, for a football
cannot take its place in the golf-ball lat-
tice nor can a golf ball match up with
a football. Each metal crystallizes sepa-
rately on its own lattice pattern with its
own atoms making up the lattice (Fig-
ure 14). But if the atoms are thoroughly
mixed in the liquid state, only a few
of one variety will be close enough to-
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present and it approaches
those of the metal whose
atoms are present in largest
number. We have, so to
speak, a sliding scale the
limits of which on either
end are the two metals mak-
ing up the alloy. Such al-
loys are often termed solid
solutions. Alloys of gold
with silver approach this
ideal state, as do those of
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gold with copper and silver
with copper.

Having considered cases
where there is a maximum
of similarity between atoms,
we can turn to cases where there is a
maximum dissimilarity. Consider two
metals in which the atoms are far apart
in size and crystallize in totally different
patterns. We no longer have the anal-
ogy of red and white marbles; we are
dealing with footballs and golf balls.

Figure 12: Showing why a “lead” (graphite) pencil writes so smoothly: As the
end crystals are caught by the paper, crystals higher up slide quite easily apart

./

Figure 13: The substitution of an atom of one
metal for that of another in a crystal lattice
causes little distortion, provided the atoms are
similar (substituted atoms are shown in black)

gether to form a crystal. Hence, the
crystals of one metal will not be con-
tinuous but tiny and intermingled with
tiny crystals of the other metal. ,

These crystals are so tiny and so inter-
woven that to the eye the alloy appears
to be the same throughout. But polish-
ing and etching with acid to dissolve out
the boundaries between crystals throws
the tiny units into a relief which be-
comes clearly evident under the micro-
scope (Figure 15).

Such alloys, composed of mixed cry-
stals of the two metals, are known as
eutectic alloys when the mixture has the
right proportions. In general, they are
quite brittle, breaking easily at the crys-
tal boundaries. They cannot be worked
into sheets or wires because the separate
crystals do not cling together but the
interweaving of crystal units gives hard-
ness and rigidity. There can be no con-
tinuous slip planes, for these are broken
at the crystal boundary.

If an excess proportion of one metal
is used in the preparation of such alloys,
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Figure 14: With considerable difference in atom size and crystal lattice, each
metal snobbily crystallizes separately and a eutectic type of alloy is thereby formed

the eutectic alloy will be imbedded in
and surrounded by the excess metal,
thus providing a soft matrix for tiny
crystals of harder alloy. As hard stones
may be imbedded in asphalt to give a
yielding yet durable surface to wear, so
such alloys find valuable uses as bearing
metals, the soft matrix metal supplying
the necessary elasticity and the em-
bedded alloy the durable contact points.

UTECTIC alloys have another inter-
esting property, that of melting or
freezing at low temperature. Tin has the
lowest freezing point of all the common
metals, yet the eutectic alloy of tin with
lead freezes considerably below the freez-
ing point of tin itself. To explain this
peculiarity, in part at least, we may use
one more analogy. A football team in
practise and without opponents can line
up in formation quickly, but place an
opposing team on the field and tangled
masses of opposing players greatly re-
tard the lining-up process. Some be-
wildered player may even find himself
temporarily in the wrong line-up, but he
is soon ejected. So, in a mixture of
molten lead and tin, with each atom try-
ing to find a place in its own line-up as
the temperature falls toward the freez-
ing point, there is great confusion and
retardation of crystal formation. The
temperature falls considerably below the
normal freezing point before the atoms

can untangle themselves and line up in.

crystal formation. Then, too, lead atoms
have some attraction for tin atoms, even
though the two cannot occupy the same
crystal, and this attraction must be
broken before either metal can crystal-
lize. At lower temperatures, the ten-
dency to fall into crystal formation over-
comes the attraction between lead and
tin atoms.

Eutectic alloys, and in fact, all alloys,
are not necessarily limited to two met-
als; there may be three, four, or even
a half dozen metals in the alloy. This,
of course, leads to very complicated
structures. As the number of metals
making up a eutectic alloy is increased,
the freezing point of the alloy is further
decreased. Tin, freezing at 456 degrees,

Fahrenheit, forms with lead, bismuth,
and cadmium, all freezing at higher tem-
peratures,-a eutectic alloy freezing at
158 degrees. Such an alloy melts in hot
water and is often used in fire sprinkling
systems. If a fifth metal, indium, is add-
ed to the other four, an alloy melting
at 116 degrees or in luke-warm water,
is obtained.

There is one type of alloy which does
not fit well into the framework we have
set up, and we cannot pass it by without
mention. It is the type of alloy known
as an intermetallic compound. Just as
hydrogen atoms may unite with
oxygen atoms to form molecules
of the compound, water, so
atoms of some metals may
unite chemically with those
of other metals to form
intermetallic com-
pounds. It is in these
alloys that the number
of electrons present
per atom plays the im-
portant réle. Metals in
which the atoms have
but one or two outpost
electrons unite most
readily with those in
which the atoms have
five or six of these elec-
trons. This type of un-
ion tends to destroy, in
a large measure, the
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eutectic alloys. Between these extremes
lie the interesting intermediate alloys.
Suppose we consider two metals whose
atoms differ somewhat in size but crys-
tallize on the same pattern and are in
other respects quitesimilar. We are now,
in effect, trying to slip a larger atom into
a hole in a crystal lattice designed for a
smaller atom, or vice versa. The fit may
not be perfect, but it may work within
limits. We may put a few ostrich eggs
into an egg crate designed for hen’s eggs
without destroying the total symmetry
of the egg containers, but there will be
awkward bulges in the partitions and
if the process is continued for long we
might better reverse the method and
place hen’s eggs in containers designed
for ostrich eggs. Only within limits can
these unlike objects be interchanged.

O, too, in crystal lattices of metals,

larger or smaller atoms may be sub-
stituted in the lattice within limits. But
the substitution distorts or strains the
crystal. It loses its softness, its malle-
ability and ductility (Figure 16). When
the distortion has proceeded to the limits
of strain, there will come an abrupt
change in the lattice; it may become
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metallic properties and
such alloys are hard
and brittle, and con-

Figure 15: How the structure of a eutectic alloy ap-
pears when seen under the microscope. Etching
reveals the tiny crystals of the separate metals in it

duct heat and elec-
tricity poorly.

Closely related to such alloys though
not usually classed as alloys are the
compounds formed between certain
metals and sulfur. Many of these, such
as iron sulfide (fool’s gold) and lead
sulfide (galena), have a decided metal-
lic luster. But further consideration of
this vast and lightly explored field
would carry us far beyond this brief
survey of alloys.

We have considered two extremes:
those in which the atoms are most simi-
lar, the solid solutions, and those in
which the atoms are most dissimilar, the

that of the other metal. With this abrupt
shift in the lattice comes an equally
abrupt shift in the properties of the
alloy, thus accounting for the sudden
changes in the properties of alloys when
the proportions of the two metals are but
slightly altered. We are in effect chang-
ing suddenly from putting ostrich eggs
into a hen’s egg crate to putting hen’s
eggs into an ostrich’s egg crate.

It is not always the case, however, that
the crystal structure changes abruptly
from that of the smaller atom to that of
the larger or vice versa. There may be
an intermediate structure which will best
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Figure 16: Illustrating the kind of distortion caused in crystal lattices when
larger (left) or smaller (right) atoms of another metal are substituted in them

accommodate the two sizes of atoms. Or
there may even be several intermediate
structures but the change from one to
the other is an abrupt one. As we add
more of one metal to another there may
first occur a warping or distortion of
the original lattice followed by an abrupt
shift to an intermediate structure and
ending finally in the distorted lattice of
the added metal. One or more inter-
metallic compounds may even be formed
in the process. These are the compli-
cated alloys which still have the mod-
ern metallurgist scratching his head and
wondering if he really knows what
makes alloys behave as they do. Never-
theless, daylight is slowly but surely be-
ginning to send its diffused rays into
dark places to reveal nature’s principles
in the formation of alloys.

N cases where one metal crystallizes

on one pattern and the second metal
on another, even though the atoms are
similar in size and other characteristics,
the story is much the same as that just
related. The crystal structure is warped
by the addition of the foreign atoms,
then changes abruptly to an intermediate
structure or to that of the second metal
(Figure 17). Again an abrupt change
in properties accompanies the change in
structure. Alloys of nickel with chro-
mium show such an abrupt change from
the nickel lattice to the chromium lat-
tice or vice versa. The nickel lattice can
accommodate, without too great distor-

tion, large numbers of copper atoms,
hence the nickellike appearance of
copper-nickel alloys.

Since the substitution of any foreign
metal atom in the lattice of a given metal
invariably results in some distortion,
some strain of structure, and some re-
duction of symmetry and slip planes,
alloys of a given metal are invariably
harder and less ductile than the pure
metal. Pure silver is far too soft for coin-
age purposes; it is therefore hardened
by alloying with copper.

The hardening effect of a trace of car-
bon on iron in steel making is note-
worthy. Less than 1 percent of carbon
present in iron increases the hardness
and tensile strength many times over.
This striking effect is thought to be due
to the very small size of the carbon atom,
which can fit itself into the iron crystal
lattice without disturbing the iron atom
formation. Instead of substituting for an
iron atom, it merely slips in between iron
atoms giving a so-called interstitial lat-
tice formation (Figure 18). In effect,
the addition of the carbon atom has
stretched the lattice slightly, thus pro-
viding hardness without warping, and
serves as an extra brace to the crystal,
thus providing greater tensile strength.

It would be interesting to know, were
the evidence available, just how much
difference there can be in the sizes of
atoms before substitution in a lattice be-
comes impossible. With such informa-
tion at hand we should be able to pre-

Figure 17: Distor-

T

tion of a body-cen-
tred lattice by in-
troduction of atom
tending to crystal-
lize in some differ-

O
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dict whether a certain alloy should be
of the solid solution or eutectic type. Dr.
Hume-Rothery has recently studied this
problem in a long series of experiments.
His conclusions are that there must be
less than 14 percent difference in the ra-
dii of the metal atoms for substitution to
take place. If the difference is greater,
there is no substitution in the lattice and
the eutectic type of alloys can be ex-
pected. Obviously, the rule would hold
only where other factors, such as num-
ber of electrons per atom and type of
crystal lattice, do not interfere seriously.
But the study is significant, in that it
provides some quantitative means of
predetermining the character of an alloy.

The principles upon which the forma-
tion of alloys depend have been touched
upon but lightly; the details are too
complex to consider here, and many
problems remain to be solved. Few
metals are ever 100 percent pure, and
a trace of impurity may greatly alter the
nature of the metal. Furthermore, most
commercial alloys today contain not two
but three, four, or more metals. Before
we can have a complete understanding
of these complex systems, we shall have
to go much farther along the road of
purposeful experiment. But the fact that
we are beginning to understand even
the simplest alloys—those composed of
only two metals—is in itself heartening.

HE day will undoubtedly come when

alloys can be built to order; when
specifications can be met by first con-
sidering the principles involved, then
building the alloy to meet its particular
requirements. When that day arrives,
countless new alloys will take their
places in the industrial world, the home,
the automobile, the airplane, and the
train. The business of alloy building will
have passed from the dark mysteries of
trial and error technic to the bright
stage of a true science. The alloy age of
today is but a feeble ancestor to the
alloy world to come, and our children
will smile as they look back on a period
called by enthusiasts, “the age of alloys.”

(The End)

ent lattice structure

Figure 18: Intersti-
tial lattice in which
a small atom may
enter the lattice of
larger atoms with-
out replacing one
of the latter or ma-
terially disturbing

the larger lattice




ELECcTRICITY PAINTS A PICTURE

. « . And the Picture Tells a Significant Story to
Research Workers in Many Fields . . . Cathode-
Ray Tube Development Has Made this Possible

ITH an electronic beam for its

brush and a fluorescent screen for

its canvas, electricity can paint
images of its own minutest variations,
its lightning-fast changes, and its most
complex moods. Devoid of the moving
parts and inherent inertia of even the
most delicate meter, the cathode-ray
tube has become a new and startling
tool in the hands of scientists, engineers,
industrialists, and even radio service-
men, for applications and possibilities
limited only by their own ingenuity.

Strangely enough, the cathode-ray
tube is at once a very old idea and a
very new application. Its origin dates
back several decades. Various workers
in the early electrical art, including
Edison and Crookes, were aware of
strange discharges of then unknown
character in vacuum. But the commer-
cialization of the cathode-ray tube really
began with the experiments of J. J.
Thompson in 1897 when he first discov-
ered the true nature of the electron, and
with the helpful work of Braun in the
same year.

The usual cathode-ray tube is a fun-
nel-shaped glass tube, highly evacuated.
Indeed, the vacuum is so perfect that the
larger tubes are subjected to such ele-
vated atmospheric-pressure strains that
it becomes necessary to resort to glass
walls as much as %4 of an inch thick,

(.

Cathode-ray tubes in the making. Minus bases,
the tubes here are undergoing bombardment
and final exhaust pumping before sealing off
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By ALLEN B. DUMONT

and rounded rather than sharp corners.
The narrow neck portion of the conven-
tional cathode-ray tube contains the
electronic gun and its controls, while the
chemical coating for the fluorescent
screen is placed on the inside surface of
the flared end.

The electronic gun contains a heated
cathode which emits a copious flow of
electrons, a modulating electrode sur-
rounding the cathode for controlling the
beam current, a focusing electrode for
concentrating the beam, and an accel-
erating electrode which causes the elec-
trons to be drawn out of the electronic gun
at such tremendous velocitythat they tra-
verse the entire length of the tube and
strikethefluorescentscreen at thefarend.
The crystals of the fluorescent screen
become agitated and throw off a bright
glow at the point of impact. Thus there
is, in effect, a veritable gun shooting
a stream of invisible bullets which, upon
striking a screen, cause a glow. Just a
bright dot appears on the screen. Vary-
ing the voltage on the modu-
lating electrode causes that
spot to be brighter or dim-
mer; varying the voltage on
the focusing electrode causes
the spot to become smaller or
larger. But as in the case of
any gun, it is necessary to be
able to aim the electronic gun
—to swing it from left to
right, and from top to bottom.
This may be done by means
of electromagnetic coils plac-
ed over the neck, on the out-
side of the tube. Or, what is
the more common and popu-
lar method of deflection, de-
flector plates may be placed
inside the neck of the tube,
very close to the cathode
beam as it passes between
such plates from cathode to
screen. Two sets of plates
are required for vertical and
horizontal displacement. The
plates are, of course, at right
angles to each other.

Now the beauty of the
cathode-ray tube is the ab-

sence of moving parts or mechanical
operation. Everything is done electrical-
ly, with the help of fluorescent chem-
icals. There is no weight or mass or
inertia to contend with. The cathode-ray
beam is as light as a light beam; it is
weightless. It is capable of gyrating with
lightning-like speed and of responding
to the slightest variations in the electro-
static charges placed on its deflecting
plates. The relative response of the
cathode-ray tube and the usual indicat-
ing meter would be on the same scale
as the acceleration of today’s 12-cylinder
automobile compared with the “one-
lunger” horseless carriage at the turn
of the century.

HE fluorescent screen plays a most
important part. It is to the cathode-
ray tube what a sketching tablet or
canvas is to the artist. No amount of
swinging of that practically invisible
cathode-ray beam could create an image
unless those fluorescent crystals were
ready to glow on impact and, what is
equally important to the case, to con-
tinue glowing for a longer or shorter
interval, depending on the use of the
tube, thereby producing the effect of a
complete image or pattern rather than
just a dot of light. The user today has
the choice of fast or slow fade-out of
the fluorescent image, or so-called “de-
cay” rate. For photographic purposes, a
relatively high decay rate is used, while
for television’s images, a slower decay
rate to reduce flicker is more desirable.
A plurality of panel controls have to
do with the operation of the cathode-ray
oscillograph. The controls on the left
side may affect vertical motion of the
cathode beam, those on the right affect-
ing horizontal motion. If the left posi-
tioning control is moved slowly, the
cathode-ray spot moves up and down
as a dot. If the positioning control is
wiggled rapidly, the dot becomes a
continuous line. By turning the right
positioning control, the spot can be shift-
ed horizontally, while a wiggle results
in a horizontal line. Wiggling the two
positioning controls produces diagonal
lines and even circles.
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The most general use of the cathode-
ray oscillograph employs displacement
along the horizontal in proportion to
time. A device for producing such dis-
placement is termed a linear sweep cir-
cuit, and the rate of this sweep can be
adjusted quite critically to simplify the
observations being made.

Reduced to simple terms, and essen-
tial for a real understanding of the
cathode-ray oscillograph, the operation
is as follows: An electrical input voltage
proportional to the quantity to be mea-
sured, either mechanical or electrical, is
applied at the vertical input terminals.
Suppose a low-voltage, 60-cycle signal
is connected to the vertical posts. With
the “sweep” turned off and only the verti-
cal amplifier turned on, the input signal
gives a convenient length vertical line.
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Wave-form of an alternating cur-
rent is painted electrically on the
round screen of a cathode-ray tube

Note that using just one set of deflector
plates gives just an up and down or
straight-line image. If now the sweep
circuit is turned on, the straight line in-
stantly wiggles into a series of waves.
These may be quite narrow, steep,
crowded together. A further adjustment
of the sweep circuit stretches them out,
broader, but not so many showing with-
in the circle of the screen. The sweep
circuit may be adjusted so that the waves
glide slowly by, to the left or the right,
or even stand absolutely still. Even a
portion of a single wave may be ob-
tained, greatly magnified, for critical
study. With electricity painting its own
picture, anything which can be trans-
lated into electrical terms can be criti-
cally studied with the oscillograph.
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Typical cathode-ray tubes, from nine-inch to two-inch screen diameter

Until a half-dozen years ago, the
cathode-ray tube was a comparative rar-
ity. Today tens of thousands of cathode-
ray tubes, ranging in diameter from two
inches to nine inches, are in daily use.
Quickly surveying the radio field it is
found that even the radio serviceman
with a slim purse now boasts a cathode-
ray tube oscillograph to aid him in
tracking down the most persistent radio
troubles. Radio factory workers use
cathode-ray tubes for testing and ad-
justing sets and components.

N the more refined cathode-ray tube,
already available, is the basis for
practical television reception. With sat-
isfactory associated equipment, the cath-
ode-ray beam reproduces the necessary
pattern of glowing lines to match the
pick-up scanner at the remote transmit-
ting studio. A modulating electrode in
the tube serves to vary the intensity of
the spot, and this variable intensity, plus
the sweeping of the dot line-by-line for
a total of 441 lines representing our
present scanning standard in America,
weaves a picture on the screen.

But the cathoderay tube does not
stop with radio and even with early tele-
vision. Every day, so it seems, new and
unexpected applications turn up. In the
field of music, for instance, the resono-
scope is a development which is produc-
ing an entirely new pitch consciousness.
Here is an instrument which provides
for the first time a definite standard of
musical pitch and then tells you how
near you can approach that pitch with
your voice or musical instrument. [The
resonoscope was described on page 105,
February 1938 Scientific American.—
Editor.]

Other human queries are answered by
the cathode-ray tube. For example, it
can be used as a highly sensitive electro-
cardiograph, or heart tester. The slight-
est tremors can be greatly amplified and
magnified on the screen, studied and

photographed. The results of nervous
disorders and reflexes may be sketched
on the screen. The electro-encephalo-
graph provides five simultaneous indica-
tions of five brain, nerve, or reflex con-
ditions of a patient on five different
cathode-ray tubes. It is entirely probable
that the veracity of witnesses in the fu-
ture will be decided by the wiggles on
the cathode-ray screen of a lie detector.

Because the cathode-ray tube is light-
ning-fast in its response to the slightest
electrical variation, it finds no end of
uses in studying either recurrent or
transient phenomena. It is used in study-
ing what is happening in all kinds of
electrical circuits. Wave forms are trac-
ed in simple or intricate patterns on the
greenish fluorescent screen, which keep
on reproducing themselves so long as
the electrical phenomena take place.

In the case of transient phenomena, a
slow-decay fluorescent screen is used,
producing a bluish image. A single im-
pulse of the desired transient phenom-
enon is fed to the oscillograph. The
corresponding pattern is instantly trac-
ed on the screen and remains “frozen”
in place for a full minute or more, slow-
ly fading away. Several transient phe-
nomena can be flashed on the same
screen, and comparisons made because
of the slow decay rate. This ability to
hold patterns is of tremendous import-
ance in studying such lightning-like
phenomena as the operation of circuit
breakers, the breakdown of electrical
condensers, the action of automobile
distributors, and so on.

The cathode-ray tube, in the final
analysis, is a sort of finger-print expert.
Everything in this world has character-
istics peculiar unto itself. If those char-
acteristics can be reduced to electrical
terms, then those electrical terms be-
come the veritable finger prints which
the cathode-ray tube reproduces for crit-
ical visual study. Hence its industrial
applications are practically unlimited.
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6000 YEARs HENCE

N our photograph, C. M. Broome, Jr.,

representative of The American Rolling
Mill Company (left), presents Dr. Thorn-
well Jacobs, president of Oglethorpe Uni-
versity, Atlanta, with a stainless steel plaque
for the door of the crypt in which compre-
hensive records of present civilization will
be preserved in stainless steel containers.

Presentation of the metal plaque
that will seal for 6000 years the crypt
containing civilization’s full record

The crypt, to be sealed next year, will not
be opened until 8113. Dr. Jacobs first an-
nounced this plan in detail in the Novem-
ber, 1936, issue of Scientific American.

The plaque, bearing the names of Presi-
dent Roosevelt, former Governor Talmadge
of Georgia, and Dr. Jacobs, reads:

“This crypt contains memorials of the civi-
lization which existed in the United States
and in the world at large during the first
half of the twentieth century. In receptacles
of stainless steel, in which the air has been
replaced by inert gases, are encyclopedias,
histories, scientific works, special editions of
newspapers, travelogues, travel talks, cin-
ema reels, models, phonograph records and
similar materials from which an adequate
idea of the state and nature of the civiliza-
tion of 1900 to 1950 can be ascertained. No
jewels or precious metals are included.

“We depend upon the laws of the County
of DeKalb, the State of Georgia and the
Government of the United States, and of
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their heirs, assigns and successors, and upon
the sense of sportsmanship of posterity for
the continued preservation of this vault un-
til the year 8113 at which time we direct that
it shall be opened by authorities represent-
ing the above governmental agencies and
the administration of Oglethorpe University.
Until that time, we beg of all persons that
this sealed door and the contents of the
crypt within may remain inviolate.”

CANE

A TON of sugar cane will yield

approximately 100 pounds of
raw sugar and three gallons of rum.
—Industrial and Engineering Chem-
istry.

REePELLING RODENTS
O reduce the loss of fall-planted bulbs

commonly experienced by gardeners
through the ravages of rats and other ro-
dents, a new compound with a slight odor
has been developed. Its odor is not unpleas-
ant to human beings but drives rodents away
so that they do not eat parts of bulbs treated
with it. It is non-toxic and is applied to the
bulbs before planting in the fall.—D. H. K.

EXPLOSIMETER

HE M. S. A. Explosimeter, a pocket-

sized instrument for quickly and easily
determining the presence of combustible gas
hazards, has been placed on the market by
Mine Safety Appliance Co.

This instrument is designed to meet the
demand for an instrument that can be car-
ried about on the job and operated by any
workman. It shows whether gas concentra-
tions are within or above the explosive range.
In size and weight, the Explosimeter com-
pares with a small folding camera, and can
be carried either in a pocket or on a shoul-
der strap.

By operating a small piston-type pump,

a sample of the atmosphere to be tested is
drawn through a length of hose into the
Explosimeter. Sampling line of practically
any length may be used, with no lag in the
indicator reading except the time required
to draw the sample through the line.

The gas sample flows over a hot platinum
wire which forms a part of a balanced elec-
trical circuit, current for which is provided
by a small two-cell dry battery. This de-
tector unit is balanced against the filament
of a small electric light bulb burning in an
inert atmosphere. Combustion of gases on
the surface of the detector filament creates
an increase in the temperature of the wire
and consequently an increase in its resis-
tance, thus causing the electrical circuit to
be unbalanced. This unbalancing of the cir-
cuit causes a deflection of the pointer of
the electrical meter, proportional to the con-
centration of gas in the atmosphere being
tested. The concentration of gas may be read
directly on the meter, which is graduated
in percent of the lower explosive limit.

Adjustment of a single knob is all that
is necessary to prepare the Explosimeter for
use and to maintain it in operating condi-

Detecting combustible gas
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tion. This single control is used to turn the
instrument on and off, balance the electrical
circuit, and indicate the extent to which the
battery in the instrument has been con-
sumed.

Some of the fields in which the Explosi-
meter is now being used include distilleries,
public utilities, oil refineries, paint and var-
nish plants, iron and steel mills, chemical
by-product plants, and so on. It is especially
well adapted to use by municipalities for
investigating fire hazards and gas hazards
in sewage disposal plants,

House TuaT RESEARCH
BuiLt

EVOLUTIONARY changes in the de-

sign and construction of industrial
buildings through the liberal use of sheet
iron and steel instead of conventional ma-
terials were demonstrated in Middletown,
Ohio, recently by The American Rolling
Mill Company at the dedication of its new
research building.

Dr. Anson Hayes, Armco research direc-
tor, said the building was erected after
extensive investigation to prove the practi-
cability of the use of sheet iron, sheet and
strip steel, and stainless steel in building
construction. Six different types of iron,
steel, and stainless steel were employed.
There is not a rivet in the entire building,
the walls being fastened to the structural
frame with electric welds.

The extent to which use of new materials
and the new designs they make possible
can change building architecture is empha-
sized in the new laboratory building by the
elimination of sharp corners which give
way to graceful arcs. Horizontal bands of
cream-colored porcelain-enameled sheet iron
sweep uninterruptedly across 600 linear feet
of front and side walls, accentuated by
bright strip-moldings of stainless steel.
Black porcelain-enameled pilasters separate
the lighting bays, which are filled in with
opaque glass block, into which are set steel
frames to hold the window areas of clear
glass.

The interior walls also are of sheet steel,
highly finished in imitation wood patterns.
The building is wrapped in a three-inch
blanket of insulating material, spread be-
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tween the interior and exterior wall sections.

A daylight interior is achieved with a roof
of special saw-tooth design faced with glass
block. The acoustically-treated roof deck is
made of galvanized sheet steel, rock, cork,
and asphalt. A combination system pro-
vides heat in winter and complete air-
conditioning in summer. Because of the
compactness of the welded joints and the
efficiency of insulation, it is anticipated that
great economies in heating and cooling will
be realized. There are approximately 100
laboratories, offices, conference and recep-
tion rooms, with ample storage and receiv-
ing space.

Engineers say the building is as near 100
percent fireproof as it is possible to be. It
was erected by the Austin Company of
Cleveland. Harold Goetz of Middletown,
Ohio, was associate architect.

PLATES

THERE is an increasing tendency

to jumble numbers and letters
together on automobile license
plates. It is well-known, however,
that the most legible grouping of
six-digit license plate numbers
would be by twos and threes with-
out an additional letter or two to
confuse.

“NATURAL” PORTRAIT
PHOTOGRAPHY

INER lenses and faster films long ago

eliminated the head rack which was
used by old-time photographers to hold the
“patient’s” head while his portrait was be-
ing made. Nevertheless, most portraits still
have a stiffness, a lack of life-like quality
because posing is still the fashion in most
photographers’ studios. Such is not the case
when Polyfoto equipment, which comprises
the adaptation of the candid camera to por-
trait work of a different kind, is used in the
studio.

Polyfoto is a candid camera on wheels.
Employing all the features of fine lens equip-
ment, automatic shifting of negative sur-
face, range-finder focusing and precision
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A few of the 48 exposures made in
sequence with new Polyfoto camera

manufacture, it is a specialized patented
device for making natural portraits of peo-
ple and pets. Mounted on a movable base
with rubber-tired wheels, it is operated
within a studio in conjunction with standard
lighting equipment and makes 48 different
exposures of the subject on one small nega-
tive plate. These tiny negatives are “blown
up” in precision enlarging cameras and the
finished portraits of any desired sizes up to
three feet square are delivered to the pur-
chaser.

Its advantages over conventional methods
are numerous, but the outstanding one is
naturalness of pose. Polyfoto operates so
rapidly and so many exposures are made
that no sitter is ever asked to hold a pose.
She is put at ease by the photographer, he
converses with her, she falls naturally into
relaxed positions, her expression becomes
interested, animated, mobile. As these fleet-
ing expressions come and go he flips a
handle; each exposure is made instantane-
ously and the negative is moved automat-
ically to the next taking position. Exposures
can be made as rapidly as two per second or
as slowly as the photographer chooses.
Every one is under his control. Consequently,
out of the 48 separate poses at least one
favorable picture is certain to be found. Usu-
ally there are several.

These 48 poses are enlarged on a single
sheet, for the purpose of guiding selections
for enlargements.

MLk IN Founpry CoRES

NEW binder for the sand used in mak-
ing cores for foundry castings is made
from the solids of milk of a non-edible
grade. This binder holds the sand together
until the metal has solidified but burns off,
leaving the sand clean for re-use.—D. H. K.

Hicaway KIiLLERS

N a report delivered before the Society

of Automotive Engineers, Mr. Charles A.
Hartnett, New York State Commissioner of
Motor Vehicles, expressed the belief that
“Speed too fast for conditions is the high-
way’s hungriest killer,” according to the
Associated Press. He included tabulations
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of the opinions expressed by 42 members of
the American Association of Motor Vehicle
Administrators based upon their personal ex-
perience and observations. Of these admin-
istrators—

Thirty-four believe present brake perfor-
mance to be satisfactory.

Thirty-three said headlights were unsatis-
factory; 20 favored the three-beam posi-
tion—city driving, passing, open country.

Twenty-seven advocated high mounting
of the tail light.

Sixteen favored the blinking type of stop
light; 22, the steady dual stop light.

None believed cars had insufficient speed.

Twenty-three opposed use of speed gov-
ernors; 12 favored them.

Twenty-nine opposed elimination of run-
ning boards.

Thirty-four favored recessing the choke,
throttle, light switches and ash receivers; 37,
recessing the robe rail hardware.

Nineteen considered the driver’s seat too
low for adequate visibility; 17 thought it
was not; 26 believed the hood too high.

Forty-one expressed the view that dual
windshield wipers and some form of de-
frosting device should be standard equip-
ment.

Fourteen felt a radio was distracting to
the driver; 21 disagreed.

Mr. Hartnett said he believed a three-
color speedometer face—green for up to 30
miles an hour, amber from 31 to 50, and
red above 50—“would have a psychological
effect on the driver.”

Mock-Ups

HE most careful engineering has gone

into the construction of the huge Boeing
Clipper flying boat, and “mock-ups” or dum-
mies of various parts of the seaplanes were
built in most elaborate fashion. Made of
Douglas fir plywood covered with muslin,
these “mock-ups” were to full scale and in
complete detail and serve the most useful
purposes. For example, simulation of the
pilot’s cockpit enables the designers to test
out the working of the controls, the con-
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Above: Plaster of Paris cast being
made of clipper-ship hull. From this
cast will be made dies for drop-
hammer work. Right: Mock-up of
pilot’s compartment for studying
controls and location of instruments

venience of the instrument board, and so on.
A plaster of Paris cast of the hull shown in
one of the photographs was used in the
process of making zinc dies for drop-hammer
work. The drop hammer and huge hydraulic
presses are now freely used in aircraft pro-
duction and have completely displaced the
bumping out of metal sheets by hand.—A4. K.

MAPPING FROM THE
STRATOSPHERE

ERIAL mapping had its birth in the
World War, when it was introduced

as an aid to military reconnaissance. Now
it has become an aid to innumerable peace-
time activities. Government agencies utilize
aerial mapping in studies of flood control,
soil erosion, crop planning, navigational
improvements, water power developments,
highway location, city planning, and other
important projects. Private industry makes
use of the art, sometimes termed aerial

High-altitude aerial mapping gave birth to this novel plane design
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photogrammetry, in the development of
coal and oil fields, in timber surveys, real
estate planning, water and power distribu-
tion. Aerial mapping formerly was under-
taken at relatively small heights; today it
is venturing almost into the stratosphere,
for two reasons—the greater the height, the
greater the area of terrain which may be
photographed in a given time; second, the
greater the height the smoother the air and
the steadier the aircraft, which is, of
course, a real help in accurate work.

To keep pace with the growth of the
art, and the improvement in technique and
camera equipment, a special photographic
airplane has been designed, built, and suc-
cessfully test-flown by the Abrams Air
Craft Corporation. The new plane, termed
the “Explorer,” is illustrated in one of our
photographs. It differs in appearance from
more conventional airplanes, because it has
been designed on a strictly functional basis
—although no sacrifices in efficiency have
been made.

One of the foremost requirements of the
mapping plane was to give the pilot per-
fect visibility forward and downward for
precise location flying. This objective was
achieved by making the airplane a “pusher”

and seating pilot and camera-man in a
glass-enclosed gondola projecting far ahead
of the wings. The next requirement of very
rapid climb was achieved by loading the
wings rather lightly and supercharging the
engine. Since the camera-man may have a
long job to do, and accuracy is greatest
when photographs are taken in a single
flight, the flying endurance has been made
large and the “Explorer” is capable of
eight hours flying at cruising speed. So
that the crew can be perfectly at ease at
great altitudes for a long period of time,
the glass-enclosed gondola has been her-
metically sealed, and special oxygen equip-
ment has been provided. Again, so that
pilot and camera-man may relieve each
other, dual controls and instruments in full
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Why Do So Many

besidacds

Enroll with the

ALEXANDER

ORE than 50,000

presidents and own-
ers of American business
concerns have enrolled with
the Institute for executive
training.

Why?

Because they know that
organized knowledge of
business is an essential
qualification to every responsible executive.

Because they know that modern business is too big
to learn by personal experience alone.

Because they know that the Institute has gathered
the experience of the most successful business men of
America and the proved principles and methods of
thousands of companies; formulated and organized
this knowledge for their use.

Because they know that modern business has set new
standards of executive competence and that the Insti-
tute training prepares them to meet these standards.

To Executives and Coming Executives
The Institute Offers
ORGANIZED KNOWLEDGE of BUSINESS

The Institute training is not for Presidents alone—but
it is planned -only for executives and those who are
determined to become executives. The Institute offers
the knowledge and training without which no man is

Hivreroy Dvstimure?

qualified for executive re-
sponsibility.

For more than a quarter-
century the Institute has
been preparing men for
business management, giv-
ing them the thorough, or-
ganized knowledge of .pro-
duction, marketing, finance,
and accounting essential to
competent administration. Many of those enrolled have
been ranking executives who recognized their need for
better equipment; many others have been far-sighted
men, twenty-five years of age and upward, prepar-
ing in advance for the opportunities they know will
come.

If you belong in either of these two groups the Insti-
tute offers you the ideas, experience, methods, and
judgment of the most successful business men of Amer-
ica, formulated and organized to give you a confident
mastery of tested, modern business principles and
practice.

If you are determined to command a higher place in
American business life, to qualify fully for executive
responsibility, to win for yourself financial indepen-
dence, then you will want to read “Forging Ahead in
Business” with its important message to men who
want to go far in business. A new edition of this fa-
mous book is ready and we will gladly send you a copy
free. Just mail the coupon.
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Among the many American business leaders who have
helped to build the Institute’s Course and Service are:

C. M. Chester, Chairman, General Foods Corp; Thomas J. Watson, Presi-
dent, International Business Machines Corp.; Alfred P. Sloan, Jr., Chair-
man, General Motors Corp.; Benjamin Rush, President, Insurance Company
of North America; Frederick W. Pickard, Vice-President, E. 1. duPont de
Nemours & Company, Inc.; Fowler Manning, President, Air-Conditioning
Division American Radiator Corporation; Robert H. Montgomery, Lybrand,
Ross Brothers & Montgomery;, John G. Lonsdale, President, Mercantile-
Commerce Bank & Trust Co.; Clifton Slusser, Vice-President, Goodyear
Tire & Rubber Co.; Samuel W. Reyburn, Chairman, Board of Directors,
Associated Dry Goods Corporation; and many more.

To the =
ALEXANDER HAMILTON INSTITUTE,
137 Astor Place, New York, N. Y.

Please mail me, without cost or obligation, a copy
of “Forging Ahead in Business.”

Position............
ALEXANDER HAMILTON INSTITUTE, 137 ASTOR PLACE, NEW YORK e
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The camera registers the landing curve of a transport plane

view of both men are a feature of the in-
stallation.

An additional photographic feature is
what the constructors have called a “door
within a door.” This allows the camera-
man to sit in his regular seat and, without
opening the main outer door, to take pic-
tures at oblique and forward angles. A map-
ping porthole with a special camera mount
is provided in the floor of the gondola, and
the aperture is hermetically sealed when
the camera is in place. The interior has been
made compact to minimize the oxygen sup-
ply requirements.

Our readers can judge for themselves of
the streamlining and general neatness of
the craft. The pusher arrangement necessi-
tates the carrying of the tail surfaces on two
booms. The new type nose-wheel landing
gear which prevents nosing over and facili-
tates side wind or drift landings has been
very logically incorporated in the design.
The gross weight of the ship, fully loaded
and equipped, is only 3200 pounds. With a
Wright R 975-E engine, developing 350
horsepower at 2100 revolutions per minute,
and appropriate supercharging, the speed at
10,000 feet is 200 miles an hour. The service
ceiling is 21,000 feet, and the initial climb
is extremely rapid—I1800 feet per minute.
—A. K.

PuotoGrAPH OF A NIGHT
LaNDING

E believe that the accompanying pho-

tograph of the landing of a United
Airliner at night is the first of its kind. The
“candid” camera is registering a landing at
the Chicago Municipal Airport after a non-
stop run from New York. The twin white
lines cast by the two landing lights on the
wings of the plane clearly define the path
followed by the pilot, and show how the
glide is converted into more or less hori-
zontal travel a few feet above the ground.

—A. K.

WoRrLD’S LARGEST NAVAL
PaTtrOL BOMBER

HE experimental bombing plane,

XPBS-1, developed and built by Sikor-
sky Aircraft for the Navy Department, is
remarkable in many respects, and is a valu-
able addition to national defense.

It has enormous range, high speed, and
the ability to function as an independent
unit. Further, it will have a bomb load com-
parable with that of any known land plane.

Armament will consist of bow, rear, and cen-
ter gun turrets,

Among noteworthy features in design are
a gross weight five or six tons greater than
in any commercial Sikorsky flying boats,
and the elimination of bracing structure to
give a full cantilever high-wing monoplane.
The design and construction of the huge
patrol boat required two years and hundreds
of thousands of man hours in the engineer-
ing office, the drafting room, and the shop.
The “mock-up,” a model in wood and fabric
of the finished article, took six months’
work in itself. The four twin-row Wasp en-
gines, incidentally, are of 1050 horsepower
each. There is no attempt to make the
XPBS-1 an amphibian, but a beaching gear,
as shown in the photograph, is carried on
board to facilitate beaching, docking, or
ramping.

What is perhaps most striking in the new
machine, however, is the further develop-
ment of facilities which make the flying boat
as comfortable to live in and as completely
equipped as a naval surface vessel. Thus,
a complete radio compartment is installed,
comparable with that provided in a destroy-
er. The crew’s quarters include comfortable
living accommodations, a mechanic’s work-
shop, galley with electric stove, a water dis-
tiller, and a dry-ice refrigerator. Hitherto the
electrical equipment on aircraft has been
actuated by 12-volt batteries, or by a gen-
erator driven from the main engines. The
Sikorsky provides an innovation which may
be of the utmost practical importance;
namely, the installation of a complete 110-
volt electrical system, driven by an auxiliary
gasoline engine and supplying power for all
the electrical units such as flap actuators,
anchor winch, radio, lighting, heating, bomb
controls, galley, and so on. There are ob-

Not an amphibian, the XPBS-1 carries a beaching gear on board
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vious advantages in lighter weight and great-
er reliability when a 110-volt generator is
substituted for a 12-volt battery. Also, the
electrical system, since it has an auxiliary
engine as the prime mover, can continue to
function even when the main power plant
is out of commission. Another useful feature,
recalling surface vessel practice, is the com-
plete telephone system which makes com-
munication possible from any point of the
airplane from the extreme tail to the bow,
with thousands of feet of electrical wiring
carried in light conduits and through junc-
tion boxes.—A. K.

INVENTIONS IN AIRCRAFT
Rabio

RITING in Aero Digest, Henry W.

Roberts makes some valuable sug-
gestions for inventors and engineers in-
terested in the field of aircraft radio. He
describes what he calls “Inevitable Inven-
tions” and argues that such inventions are
logical in conception and feasible in execu-
tion, with the knowledge already available.
These suggested inventions are:

An absolute altimeter using radio waves
transmitted from the aircraft and reflected
by the ground. Ultra-high-frequency short
waves would be employed and automatic
continuous indications of absolute altitude
would be given by use of a cathode-ray
tube arrangement. Such a short-wave appar-
atus would be immune from’ the vagaries
of the atmosphere which vitiate the read-
ings of the barometric type altimeter. There
are many technical difficulties involved, but
no impossibility in principle.

A radio-controlled Gyropilot for commer-
cial use. Successful radio-controlled flights
for military purposes have been made in
half-a-dozen countries, and dozens of radio-
controlled boats have been constructed by
radio amateurs, It is theoretically possible
to navigate an airplane by radio, from take-
off to landing, by any of the three methods
of radio navigation—radio range beacons,
airplane direction finders, or ground-direc-
tion finders—and to bring the ship to its
destination without collision with ground
obstructions or other aircraft. At present
the density of aircraft traffic does not war-
rant such complicated mechanization, but
who knows what will be needed as air
traffic steadily increases?

A radio drift indicator might be impro-
vised by combining the readings of an air-
craft radio direction finder, capable of bear-
ing indication in degrees, with the readings
of the directional gyro. Rudder correction
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.gna(aﬂ'cy .9.4 S’ old!

More than any other agency, institution,

Scientific

American has sold the products of all

industries to the world!

(Industry is built on scientific research, invention, applied science.
[For 93 years, Scientific American has described these achievements,
interpreted them, evaluated them. [Readers of Scientific American
know scientific principles, have been sold an understanding of the
science behind all industry. {[In buying, they rely, not on advertising
catchwords but on sure knowledge of scientific construction or com-
position, operation, and efficiency.

ENCE Scientific American is a national—an international—in-

stitution, standing alone and unchallenged, for disseminating
scientific knowledge to a receptive audience, for selling scientific
principles, for educating its readers to be guided, in buying, only
by the technical excellence of a product.

NATIONAL

THAT is why the Cream of American In-

dustry—nationally noted corporations, cor-
poration executives, research men, those who
influence or control the vast purchases of all
industries—watch Scientific American closely,
read every issue. Editorial coverage of achieve-
ments is “high-altitude horizontal,” not “verti-
cal” as in a trade journal. Each issue not only

gives the reader usable facts regarding his own
industry, but also tells him of developments in
others that may have great significance or use in
his own. Such facts have inspired new inven-
tions, discovered new and unthought of uses for
new developments, shown how enormous sav-
ings and profits could be made. Innumerable
letters to the editors are our evidence.
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!I your own advertising were felt—as soon, in
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Published by the
American Medical Assn.

A MAGAZINE
Full of the Truth About

“YOUR HEALTH"

Most modern people no longer experiment
with their health and the health of their
families. Instead of accepting ready made
advice of questionable value they now use
authentic sources to keep informed on
health topics. Such a source is HYGEIA,

the Health Magazine. It is published by the
American Medical Association to bring you the straight story about dis-
ease prevention and keep you posted on health developments.

e A new series of picture pages just started in HYGEIA brings you
four pages of highlights on some topics of general interest. In February,

the health talk in pictures is about “Your Skin”.

In March, the picture

section, “Nurses in the Making”, will tell about the training routine which
changes an unskilled girl into the doctor’s right hand assistant.

o Below are listed other features worthy of your attention. If you do
not subscribe to HYGEIA, why not get a trial subscription and see how
it measures up to your needs? Use the special offer coupon below.

IN THE MARCH HYGEIA:

SKATING

He floats through the air with the
greatest of ease—no, you’re wrong. He’s
a figure skater! Stop envying that chap
who always cuts figure eights right in
front of your best girl and your weak
ankles. All ten easy lessons on how to
waltz on ice and do other tricks that
make skating a thrilling art are rolled
up into this one illustrated article,

gkating,” by Dr. Dudley B. Reed.

BLOW HARD?

“How should you blow your nose?”
Silly question isn’t it? Yet in a little
private survey of our own, not one of our
friends knew the correct way! As a mat-
ter of fact, serious results often follow
the use of improper methods.

Maybe you’re better than average—but
why not check up next month by reading
Dr. Solomon Malis’ article?

HURT YOUR FINGER?

Did you ever have an infected finger
or a boil on the back of your neck?
These infections often lead to serious
poisoning of the blood stream when not
properly cared for. Stock up mentally
with preventive measures by reading
“Infections” by Lois M. Hall.

"JUST TIRED?"

Do you sometimes feel tired and worn
out even though you haven’t been doing
much physical work? Do you wonder
about the consequences of starting on a
party when you are already ‘‘dead tired?”’
You’ll find the answers to these and other
puzzling personal conditions when you
read Joseph Jastrow s explanation of
“Fatigue and Rest”, part II of his series.

LIGHT ENOUGH?

“Oh I can see,” is the typical remark of
those who work under any old light.
Yet “Better Light—Better Sight” is not
just a slogan, but a vital factor influenc-
ing the way you feel after your day’s
work. Get the opinion of an expert—read
‘““The Best Light for the Office Worker,”
by Dr. Arthur J. Bedell.

ALSO:

Your Teeth—Leprosy

Heart Murmurs in Children
Eating with the Eskimos

Food with a Foreign Accent
Answering Children's Questions
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would be applied until there was no di-
vergence between the two.

Mr. Roberts also outlines new types of
radio marker beacons with which experi-
ments are already being made, and sug-

gests

the revival of electromagnetic guide

cables when flying over particularly dif-
ficult terrain.

In spite of the manifold advances already
achieved in aircraft radio, a fruitful field of
invention still remains.—A4. K.

MoToR1ZED OBSERVATION
BALLOONS
APTIVE balloons have played useful

wartime roles in observation,

in the

guidance of artillery fire, and in many other

ways.

They have often been shot down, and

have suffered extensively from their lack of
mobility. Hence, military opinions both in
the United States and in European coun-
tries have veered to favor motorized observa-
tion balloons; it is an open secret that

| P

Kite balloon with motorized fuselage

motorized balloons have been built for our
own Army Air Corps, although pictures of

them

are not available. Hence the accom-

panying sketch of a motorized observation
balloon exhibited at the “Air Infantry”
show at Villacoublay, France, is of consid-
erable interest.

It will be noted that the balloon itself
is rather longer and more streamlined than
is customary with stationary or kite bal-
loons. Inflated lobes are still provided at the
rear. for stability, but instead of a simple
observation basket, there is a suspended air-
plane type fuselage, with engine and pro-
peller disposed in the conventional manner.
No landing gear is provided—there is noth-
ing but a peculiar form of landing skid.
Since the motorized balloon can rise ver-
tically or land vertically, wheels are not
necessary. In fact, the motorized balloon

comes very close to the combination airplane-
airship which inventors advocate so fre-
quently. It is doubtful whether there is any-
thing to be gained by such a combination,
however—except in the special fields of
artillery observation, or possibly in forestry
patrol and photographic work.—A4. K.

® ‘“‘Answers to Popular Health Questions’” is a 64-page
booklet of intelligent answers to questions almost every-
one asks about health. For example: What is the cause
and treatment of dandruff? Are cosmetics generally harm-
ful? What is Asthma, and what causes it? Sent free with
6 months subscription.

FREE!

AMERICAN MEDICAL ASSOCIATION
535 North Dearborn Street—Chicago

You may enter my order for the 6-month in-
troductory subscription to HYGEIA, and send
me the premium booklet, “Answers to Popular
Health Questions”. Remittance of $1.00 is inclosed.

LarcesT HyprAULIC
PrEss

IRCRAFT manufacturers find it more
difficult than automobile manufactur-

ers to keep down unit production costs be-
cause they do not build large quantities of
Address o | airplanes of the same type in one year. But
with the boldness of pioneers they do not
hesitate to invest in the most advanced and
most expensive production machinery. Thus,
Douglas has purchased from the Hydraulic
Press Manufacturing Company the world’s

Name

City State

8.A.-3-38
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largest hydraulic press—it required nine
12-wheel flat cars to transport this giant
piece of machinery from Ohio to California.
The press stands four stories high, and
weighs 840,000 pounds, with individual
parts correspondingly heavy.

A battery of centrifugal oil pumps, vari-
able and reversible in delivery, are driven
by two 150-horsepower electric motors.
These pumps deliver oil under 2500 pounds

Aluminum alloy parts for airplanes
are formed in this hydraulic press

per square inch pressure to the six-foot
ram, and a total pressing force of 10,000,000
pounds is the result. Hydraulic pressure is
directly applied to the press rams without
intervening valves. Thus there is obtained
speed, delicacy of control, and complete re-
versibility. The maximum opening between
platen and bed is four feet.

With this press it is possible at the same
time to shape, form, and punch several un-
related aircraft parts at a single pressing.
Three thousand different parts, all of
aluminum alloy, will be pressed with this
new equipment. Because of the methods
employed, tool costs have been greatly re-
duced as compared with conventional tool

methods.—A4. K.

FicHTING DEAFNESS IN
THE AIR

E are indebted to Roger Humphreys

for a first-hand account of a device
of his own invention which will counteract
temporary deafness induced by the impact of
reproduced crashes of radio static when in
flight. Mr. Humphreys, a pilot himself, has
found that violent static has affected his
hearing frequently, although temporarily.
The original experiments were inspired by
the fact that there are available, in commer-
cial form, bone-conduction hearing devices.
Ordinarily sound waves enter the outer ear,
strike the ear drum, and are carried by a
hammer-like device through the middle ear
to the inner ear where the nerve centers pick
up the message and transmit it to the brain.,
The new device short circuits the ear al-
together. Sensitive, electrically charged dia-
phragms are attached on both sides of the
head over the mastoid bone behind the ear.
The two diaphragms are held in place by
a light steel head piece. They may be ap-
plied with equal success but less conven-
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ou ean Influence Others
With Your Thinking!

RY it some time. Concentrate in-

tently upon another person seated
in a room with you, without his no-
ticing it. Observe him graduaHy be-
come restless and finaHy turn and
look in your direction. Simple'—dyet
it is a positive demonstration that
t}lought generates a mental energy
which can be projected from your
mind to the consciousness of another.
Do you realize how much of your
success and I'xappiness in life (Iepend
upon your inﬂuencing others? Is it
not important to you to have others
understand your point of view —to
be receptive to your proposals?

Demonstrable Facts

How many times have you wished
there were some way you could im-
press another favorably —get across
to him or her your ideas? That
thoughts can be transmitted, received,
and understood I)y others is now sci-
entifically demonstrable. The tales of
miraculous accomplishments of mind
by the ancients are now known to be
fact— not fable. The method wherel)y
these things can be intentionally, not
acciJentaHy, accomplished has been
a secret long cherished by the Rosi-
crucians —one of the schools of an-
cient wisdom existing throughout the
world. To thousands everywhere, for
centuries, the Rosicrucians have pri-

vate]y taught this nearly—lost art of
the practical use of mind power.

This Free Book Points
Out the Way

The Rosicrucians (not a religious
organization) invite you to explore the
powers of your mind. Their sensible,
simple suggestions have caused in-
telligent men and women to soar to
new heights of accomplishment. They
will show you how to use your nat-
ural forces and talents to do things
you now think are ]:)eyond your abil-
ity. Use the coupon below and send
for a copy of the fascinating sealed
free book, “The Secret Heritage,”
which explains how you may receive
this unique wisdom and benefit I)y its
application to your daily affairs.

The ROSICRUCIANS
(AMORC)

-

Kindly send me a free copy of the 1
book, “The Secret Heriiage." I am inter-
ested in learning how I may receive
instructions about the full use of my
natural powers.

Scribe T. B. G.
The Rosicrucians, AMORC,

Rosicrucian Park, San Jose, California.

1 Name

Addl‘?ii

e
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NORTH LIGHT ¢ FRESH AR

The maximum in Transportation Facilities. The

minimum in traffic congestion. The highest type of

service and tenant occupancy. Rentals have been ad-
justed to meet the requirements of today.

CROSS & BROWN COMPANY
Agent

270 Madison Avenue, N.Y.C.

SUNSHINE

CAledonia 5-7000

NEW AUTOMATIC ADDER, $3.75

‘\Iakes adding easy. It’s accurate,
quick, durable and easily operated.
Capacity 8 columns. Save time, brain
work and_errors. 85,000 pleased
p owners. Fully guaranteed. Price
$3.75 delivered. Agents wanted.

J. H. Bassett & Co., Dept. 24, Box 302, Altadena, California

“Don’t-Snore”
ont-onore
Device for snorers and mouth-breathers. $1.00
postpaid. Satisfaction or money back.

N. THAXLY Co., Washington, D. C.

BHEARM L BaANGING NUT -
KHIFE EDGE ¢ :
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4P POINT
SUSPENSION
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NEVER BEFORE A BALANCE WITH ALL
THESE EXCEPTIONAL FEATURES!

Finest Quality—Made of tested materials. Its
construction will appeal to laboratories desir-
ing the best equipment. The Bakelite cup is
unaffected by practically any substance that
can come in contact with it; the tool steel
knife edge and agate bearing will give long
life and accuracy.

Extreme Sensitivity—Weighs to one decimal
point farther than the usual low-priced counter
scales and serves nearly every laboratory

drams and ounces). In ordering,

Experimenters — Schools — Field Workers

An Accurate Balance at a Price Within the Reach of All

Graduated in either the Metric System (grams) or the Apothecary’s System (grains,
please

BENNETT BALANCE—$8.00 plus 40c Postage
Tech Editorial Service,26 West 40th Street, NewYork,N.Y.

Sensitive to 1/100 gram
Weighs up to 100 grams
Compact—No loose parts
Modern, durable construction
Small convenient size
Handsome streamline design

Now permissible for auxiliary use in
drug stores (N. Y. C. Serial B17.)

purpose short of precise analysis. The capa-
city of 100 grams is ample for the delicate
weighings made in the usual course of teach-
ing, organic synthesis, experimental work,
compounding, photographic work, etc.
Compact-Convenient—Does not monopolize a
laboratory table. Placed on the desk of the
busy technical executive, it will soon become
indispensable.

Its small size makes it possible to carry it on
inspection and testing trips at a distance
from the laboratory. It is small enough to be
carried under the arm or in an overcoat.

indicate which of these you desire.
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ience on the cheek bones. Since no restric-
tions on electric power or appearance have
to be studied, the flight “Sonotone” has been
designed for great sound volume.

Flight tests have proved entirely satisfac-
tory. Mr. Humphreys sets down a four-fold
objective: 1, to provide means of hearing
signals in severe static conditions; 2, to
eliminate the probability of congestion of
the middle ear with the attendant loss of
hearing during rapid descents; 3, to prolong
the usefulness of a pilot who is growing deaf
through constant noise punishment; 4, to
aid pilots in their old age by actually pre-
venting deafness. No one can question the
desirability of these objectives.—A. K.

FUSES

ONE utility company spends a
quarter of a million dollars
yearly replacing residential fuses.

NavaL CONSTRUCTION
LTHOUGH this is being written days

later than the editorial on Naval Con-
struction on page 137 of this issue, there
still is no definite word as to what will be the
extent of future construction. That we are
committed to a definite increase over and
above the plans of a few months ago is quite
certain. This increase may reach as high as
20 .percent although until the President,
Navy officials, and Congress work out the
details, one guess is as good as another. In
view, however, of this increased activity it
is well to review the status of naval build-
ing in this country as of December 1, 1937,
the last available complete figures.

Of the two battleships which are to be
completed in 1941, the North Carolina was
laid down at the New York Navy Yard last
October, while the second one, the W ashing-
ton, is to be laid down at a later date at the
Philadelphia Navy Yard.

The only aircraft carriers on the present
schedule are the Enterprise and the Wasp.
The hull of the former ship was 96 percent
complete and the machinery 93 percent com-
plete on December 1, and it should be com-
missioned this coming May. The Wasp, hull
and machinery, was something under 50
percent complete and it should be finished
in November of this year.

One heavy cruiser, the Wichita, was al-
most three-fourths complete and should be
ready for commissioning by February, 1939.

Of the eight light cruisers which were on
the ways one was finished in January, an-
other was scheduled for completion in Feb-
ruary, four others will be completed later
this year, and the last two will be commis-
sioned in 1939.

Sixteen submarines were scheduled on
December 1, but of these the keel had not
been laid for four although some work had
already been done on their hulls and ma-
chinery. One of these four is scheduled for
completion in 1939, and the other three in
1940. Of the remaining twelve, all in the
process of construction, six will be com-
pleted in 1938 and six in 1939.

Until recently our Navy was sadly in need
of destroyer flotilla leaders. Four 1850-ton
destroyers are scheduled for completion this
year, one as early as February.

Smaller destroyers of 1500 tons now sched-
uled total 32. Seventeen of these have not
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yet been laid down but considerable work
on the hulls and machinery has been done
on nine of these and the entire seventeen
are scheduled for completion in 1939. Four
of the remaining fifteen now on the ways
will be completed in 1938 while the final
eleven, on some of which the work is rather
far advanced, will be completed in 1939.

During the late fall of 1937 the light
cruiser Philadelphia and the destroyers
Somers, Helm, Ralph Talbot, and Jarvis
were commissioned and delivered.

WATER RESISTANCE OF
PAINTS

ILS used in paint vehicles are useful
because they exclude air and moisture
from the protected surface. Recent investiga-
tions have shown that both the kind of oil

used and the drier compounded with it affect |

the rate of penetration of the film by mois-
ture. Linseed-oil films are more resistant to
moisture when they contain cobalt driers
than when lead compounds are used. The
reverse is true of tung and oiticica oils
which lead driers make more resistant to
moisture than do cobalt compounds. The
explanation of this effect is probably in the
relative importance of polymerization and
oxidation in the drying of these two differ-
ent classes of oils. Linseed oil dries largely
by oxidation, which is promoted by cobalt,
and tung oil depends principally on poly-
merization, promoted by lead, to form its

films.—D. H. K.

BERIBERI

YEAST, bacteria, mushrooms,

peas, tomatoes, beetles, birds,
goats, monkeys, rabbits, rats, mice,
and men have all been shown ex-
perimentally to need the beriberi
vitamin, vitamin B..

SAFE TooL STEEL

NYONE who has occasion to do any
hammer drilling or hand chisel cutting
will realize how impossible it is ordinarily
to keep the head of the drill from spalling
or mushrooming under constant impact of
the striking hammer. From the mushroomed
head splinters of metal often fly into the
eyes of the operator or cause jagged cuts.
An appalling number of accidents are
chargeable to such flying fragments of steel
which strike vulnerable parts of the body.
Another unsatisfactory characteristic of
ordinary tool steel is the ease with which
it may be burned under a tempering treat-
ment, Nowadays it is difficult to find a work-
man who knows the art of tempering prop-
erly.

For the express purpose of putting an end
to the dangers pointed out above and at the
same time provide a steel that eliminates
guess-work and simplifies tool making and
tempering, research has finally developed a
product revealing unique qualities. This new
steel is Malga, an electric furnace tool steel.
Because of its low carbon content and in-
clusion of molybdenum, tungsten, silicon,
and manganese, Malga non-tempering steel
forges easily within a broad range of high
temperatures and is hardened simply by re-
heating to a salmon color and quenching
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THERE IS ONLY ONE “WALDORF”

Its towers, sharply etched against the sky, are modern
as tomorrow . . . yet its tradition of hospitality goes back to a

grand and spacious age.

Its glamorous restaurants,favorite gathering-places of
metropolitan society, are vibrant with music and gaiety . . .

while above, its rooms are star-quiet in the night, peaceful as
the hills of home.

Its guests include the great ones of a busy world . ..
and the quiet, unassuming people who make that world go
’round.

%o
THE WALDORF-ASTORIA

PARK AVENUE . 49TH TO 50TH STREETS . NEW YORK
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Are Dependable,
Flexible, Accurate,
Fast o0 00

HEN obstinate costs appear there

is a leak! Many a leak appears
in the bagging operation due to faulty
handling and weighing equipment,
lost motion from double operations,
hand trimming of bags and extra
check-weighing.

Stop these production leaks with
one piece of equipment that does the
job....EXACT WEIGHT Sacking
Scales. The new models are capable
of filling, handling and accurately
weighing any size bag for industrial
operations . . . . are built expressly
for sacking fertilizer, coal, sugar,
salt, grain, starch, bone meal, aggre-
gates, fire clays and general free flow-
ing chemicals ... . eliminate the need
for time-consuming hand trimming,
increase sack yield from bulk and do
the work day in and day out with
any class of labor.

THE
EXACT WEIGHT SCALE

COMPANY

3200 W. Fifth Ave. Columbus, Ohio

IERE IS NO SUBSTITUTE FOR mr&

./ PRECISION SCALES
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Carving salt brick ornaments offers possibilities as a home hobby

in water. No tempering is required after
hardening; hence the most inexperienced
mechanic can easily obtain perfect results.
Malga is said also to maintain a keen cut-
ting edge so that it bites into extremely
hard materials without turning. It does not
have a tendency to batter or chip; the dan-
ger of flying splinters due to mushrooming
is eliminated.

TELESCOPE

IF the earth were flat, a 200-inch

glass telescope reflector would
permit a man in San Francisco to
read a sign in New York as clearly
as the New Yorker reads it from
across the street.

SALT SCULPTURE—
A~NoTHER HoBBY

NEW hobby, carving in salt, has been

added to the growing number of home
hobbies. Sculpture in soap has cut a wide
figure during the past few years, and now
comes salt—compressed salt bricks of uni-
form texture. Incidentally, salt is even less
expensive than soap.

L. R. GrosJean, of Watkins Glen, N. Y.,
hit on the hobby, no doubt because of two
coinciding reasons: he uses tools in mechan-
ical hobbies of other kinds and he has a
very “considerable” amount of salt within
arm’s reach, since he is Manager of the large
Watkins Glen plant of the International
Salt Company, Inc.

What Mr. GrosJean uses in his carving is
not natural rock salt but artificial rock salt
made by submitting ordinary table salt to
a pressure of 1000 tons, thus making bricks
of it. Such bricks are not made especially
for carving, but are the common product
sold to ranchers and farmers for stock feed-
ing.

The photograph shows how the carving is
done—by means of a small rotary abrasive
wheel driven by a high-speed electric motor,
in this instance the Handee Tool. However,
the salt may also be carved with ease by
means of a jack-knife or other common tool.

Because the calcium chloride in the salt
has been eliminated, the bricks are not
hygroscopic and will not draw moisture
from the air and become sticky.

Inlays may also be made. This is done
by filling in the incised depressions or carv-
ings with du Pont’s or LePage’s transparent
cement having the consistency of putty, and
then allowing this to set and smoothing off
the surface with sandpaper. Or these may
be filled in with cement made of loose salt,
transparent cement, and dye of any desired
color.

In the photograph, at the center of the
left-hand group of carved objects, is a
unique object, a salt saltcellar, no doubt
the first made by anyone.

Low TEMPERATURES
MAGNETICALLY

EMPERATURES close to absolute zero,

a point 459 degrees below zero,
Fahrenheit, and the theoretical low limit of
cold, will be obtained by means of a power-
ful electromagnet described by Dr. Francis
Bitter of the Westinghouse Electric and
Manufacturing Company.

The magnet will be used to restrain the
motions of atoms magnetically, Dr. Bitter
explained. This will produce cold close to
the absolute zero limit because of the fact
that heat is nothing more than motion by
the molecules. At absolute zero molecules
and atoms have practically stopped vibrat-
ing. Magnetic restraint of the atoms can thus
be used to achieve extremely low tempera-
tures more easily than by liquefaction of
helium.

SYNTHETIC MAGGOTS

UCCESSFUL use of maggots in healing
wounds has led to the synthesis of the
compound produced by the larvae respon-
sible for their effectiveness. Known as Allan-
toin, this synthetic glyoxyl diureide is com-
pounded into a variety of preparations con-
venient for use in healing wounds of vari-
ous kinds and in various parts of the body.
The effect of this material is to cause granu-
lation of the tissue—D. H. K.

SUPER SPECIAL ON
WHEELS

HERE are at least 57 varieties of un-
usual innovations in the remarkable
new super-automobile that has just been de-
signed and built by Rust Heinz, young scion
of the Pittsburgh House of Heinz. Although
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WAGES

ORE than half the motorists in
the United States earn less
than $30 a week.

only 23 years old, he has evolved one of
the most striking motor-cars ever conceived,
which he calls the “Phantom Corsair.” It
is distinguished by its unusual provisions
for safety and comfort at high speeds.

Four passengers ride abreast in the front
seat and two more in the interior rumble
seat. The interior is lined throughout with
slab rubber in all places where injury
might occur to occupants in an accident.

The car is built with front-wheel drive,
electric gear shift, four forward speeds, and
develops a speed of 122 miles per hour with
a small engine. The wheels are indepen-
dently sprung and mounted on General-
made, multi-vaned, Dual-10 tires, whose
squeegee action under braking conditions
provides maximum traction. The hydraulic
double-action set-type shock absorbers are
adjustable at the dash and thermostatically-
controlled air conditioning provides either
heat or cold.

The “Phantom Corsair” has neither fen-
ders nor running boards. The seats are
molded of cast rubber, without springs, and
the ceiling and interior side-walls are lined
with cork composition three-quarters of an
inch thick. There is a layer of sponge rubber
under all upholstery, while the steel crash-
board has a two-inch thick rubber cover-

Below: Ultra-modern in design and
conceptionisthe “Phantom Corsair.”
Above: A close-up of the front end,
showing the louvres and headlights
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ing; everything is sound-proofed and shock-
proofed.

All of the glass is bullet-proof for safety,
is tinted green to prevent glare, and is
slanted inward toward the top to eliminate
reflections. The hidden all-wave radio has
two speakers and the roof doors open simul-
taneously and automatically with the regu-
lar doors.

Young Heinz, educated at Andover and
Yale, followed naval architecture in New
York until he designed and developed the
“Phantom Corsair” on the West Coast. Pre-
liminary models were studied in a wind-
tunnel of his own design. He is now busy
in Pasadena on several other unusual cars
that he has been commissioned to build.

A New INSECTICIDE

N the effort to find insecticides which

leave no poisonous residue on the crops
they protect, many new chemical com-
pounds have been studied. One of the most
recent of these is nicotine thiocyanate. This
compound, prepared from the nicotine by-
product of the tobacco industry by reaction
with ammonium thiocyanate, is definitely
more stable in use than other nicotine com-
pounds. Tests with red spiders and with
aphids have shown it to be effective par-
ticularly if a wetting agent is included in
the spray. One of its important advantages
is that it does not affect foliage nor does
it leave a toxic residue.—D. H. K.

EvLEcTRICITY AND HU-
MAN WELFARE

HOSE engaged in the electric utility
business have long felt that electricity
has been the greatest single factor in pro-
moting prosperity in this country in recent
decades. Figures recently released by the
National Industrial Conference Board por-
tray this relationship in a striking way.
They show that for the three decades end-
ing with 1929, the industrial production of
the nation increased 210 percent. During this
same period, the power used in industry in-
creased 331 percent. What this much greater
use of power has meant to the people of the
country is indicated by the figures showing
that while during this 30-year period the
level of wholesale prices gained 80 percent,
the hourly earnings of industrial workers
increased by 260 percent, and their real
wages, measured by what their wages buy,
increased 100 percent.
Some further figures recently published by
the Conference Board show how effective
the utilities have been in recent years in pro-
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IMPROVES YOUR APPEARANCE 1007%

%ave that healthy

TAN

that Men and Women Admire!

T’S the first impression that counts! Get
that healthy, vital appearance that opens

the door to success! Many a man has lost
his big chance because hisappearancedidn’t “click”.
Social as well as business success depends on your
looks .... and the pale, weak, pasty-looking chap
won’t get to first base.

Now a daily “sun bath” in the privacy of your own
home will keep you Jooking like a Million Dollars
—and feeling as physically fit as you Jook!

LOOK SUCCESSFUL—BE SUCCESSFUL!
B A good, healthy coat of tan has a surprising effect
onyourappearance, Salesmen find their sales actually
increase after they have acquired a real bronze zan!
And you will become more popular, for women,
too, admire that healthy outdoor look!

IMPROVES HEALTH AS WELL AS APPEARANCE !

@ Your daily bath with ultra violet rays does

| far more than enhance your appearance. For these

rays actually help to increase youthful vigor and
vitality, They tend to stimulate glandular func-
tions. Ultra violet rays are known to be remarkably
efficacious in some forms of skin diseases and in
destroying germ life. Many cases of pimples and
temporary blemishes have yielded quickly to their
purifying action. These rays have often been found
unusually effective in cases of listlessness and
anemia and are an invaluable aid in the treatment

| of rickets. Children have responded rapidly to
| their beneficial results.

4 TIMES AS POWERFUL AS SUMMER SUN !
[ ] Now Health Ray has made a really high quality,
genuine carbon-arc sun lamp available at a price
within the reach of all—$7.95. In 15 minutes with
your Health Ray lamp you can get the equivalent
ultra-violetradiation ofanhour in summer sunshine.
COMPLETELY GUARANTEED
l Compact, convenient, easy to operate. Tested
by the Electrical Testing Laboratories of New
York, and fully guaranteed, this lamp will be one
of the greatest investments you ever made!
SEND NO MONEY!
TESTIT AT OUR EXPENSE!

Bl We wantyou to experience the remarkable bene-
fits the perfecced HEALTH RAY SUN LAMP
brings. We offer you FREE use for 7 days in your
own home .. .7 days work wonders in the way
you look and feel! Then if you decide to keep it,
it is yours for the remarkable new low price of
$7.95. Payas little as one dollar down payment.
Health Ray Mfg. Co., Deep River, Conn.

INEXPENSIVE HEALTH INSURANCE
FOR EVERY MEMBER OF YOUR FAMILY

slo_o

DEPOSIT
BUYS e
IT! -
DON'T WAIT! MAIL COUPON NOW!

(1]
HEALTH RAY MFG. CO., Inc.
433 Elm Street, Deep River, Conn,
Send me full details of your special FREE
TRIAL OFFER on Health Ray Sun Lamp.

Name

Plense write Mr., Mra., or Miss

Address -

City_ Scate
Thisis NOT anorder—Ship NOTHING C.0.D!

Copyright 1937 Health Ray Mfg. Co., Ine.
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#% POCKET MICROSCOPES
HANDY ¢ PRECISE

Various models
magnify
15x to 1410x
$7.50

and up

For all types

of research
work,athome,
in the labora-
tory and afield.
Will serve the
engineer, medical
man, chemist, bio-
logist, botanist, etc.
Scientific instru-
ments with excellent
optical system.
Electric lamp attach-
ment can be supplied.

For detailed information address
Dept. S.4.-3

C.P.Goerz American Optical Co.
317 EAST 34th STREET NEW YORK

Spec1al ’37 Rifle Cal 30-06

assembled, refinished and proof tested. Used selected
barrel, 24”, heat treated receiver, properly head spaced.
Sunable fur Legion Posts and Hunting. Length 44",
weight 9 1lbs., shipping weight 16 1bs. Price $18.
New catalog, 986 pages for 50 cents.

New circular for 3c stamp.

Francis Bannerman Sons, 501 B’way, N. Y. City

y ¢ PO ) .
N " .
-~

.,\ \\

\ P )“'lthA B-C-D Scales. Multiplies, di-

| vides, squares, takes square root, finds
circumference and area of circles. 6 inches

long—thin construction. NO WOOD OR CELLI -

LOID. Fits in vest pocket. Send $1 in cash, money

order or check ($1.25 Canada and foreign countrics) and re-
ceive slide rule with genuine leather case and instructions.

M. MANHEIM COMPANY, Inc.
New York, N. Y.

GEARS

In Stock—Immediate Delivery

Gears, speed_reducers, sprockets, thrust
bearings, flexible couplings. pulleys, etc. A

¥
Lgare vy

R :“'T‘”F‘”

N/

Box_A-2
15 E. 26th St.

completelineiscarried inour Chicagostock.
Can also quote on special gears of any kind.
Send us your blue prints and inquiries.

Write for Catalog No. 20

CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., CHICAGO, IIl.

WHY NOT :2end, sorine.
summer, fall,
Knthenng butterflies—insects? T buy hundreds of
inds for collections. Some worth $1 to $7 each.
Simple outdoor work with my Instructions, pic-
tures, price list. Profit— Pleasure. Send 10c_for
nllumuted Prospectus before sending butterflies.
- Sinclair, Dealer in Insects
Dept. 36 Box 1424, San Diego, Calif.
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COUNTERS
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ducing economies. Since the low point of the
depression in 1933 and up to June, 1937,
the cost of living has advanced 18.7 percent.
In this total, the item of food has increased
30.1 percent and housing is higher by 35.7
percent. In contrast, the cost of fuel and
light has actually decreased 1.8 percent.

Departing now from the Conference Board
figures and using those of the Edison Elec-
tric Institute, we find that the average rate
per kilowatt hour for residence electricity
has gone down over 18 percent during the
same four-year period, and that this impres-
sive showing has been made in spite of the
fact that the proportion of gross earnings
paid out in taxes by the electric utilities
has risen 16 percent.—CuarLEs W.KELLOGG,
in Stone & Webster Bulletin.

HEART AFFLICTION SEEN AS
Cavusk oF ONE KIND oF
INsaNITY

HE old time novelists frequently saw a

broken heart as a cause for insanity.
Today a modern scientist traces one form
of insanity to a physical heart affliction,
Science Service reports.

Investigations which seem to link the
widespread mental disease known as de-
mentia precox with rheumatic heart disease
were recently described before the Amer-
ican Association for the Advancement of
Science by Dr. Walter L. Bruetsch of the
Indiana University School of Medicine and
the Central State Hospital at Indianapolis.
The hearts and brains of eight out of every
100 dementia precox victims that Dr.
Bruetsch was able to examine after death
showed signs of a chronic rheumatic infec-
tion, he reported.

The findings suggest, Dr. Bruetsch said,
that the large group of mental disorders
which today go by the name of dementia
precox will in future turn out to be a num-
ber of different diseases with different
causes.

Dr. Bruetsch’s findings also suggest that
the old time novelist who ascribed mental
disease to emotional upsets was pretty far
off in his diagnosis. Even modern psychia-
trists who hold that mental disease is always
the result of emotional or environmental
stress are wrong, in Dr. Bruetsch’s opinion.
Changes in the brain tissue, such as the
rheumatic condition he found, he indicated,
may be responsible for mental disease, rather
than disturbances in the mental activity of
the brain.

EvLiMiNATING BoVINE
“MiLK-1TOSIS”

HE bovine female is a ruminant with-

out ability to ruminate (in the mental
sense). Cow carelessness is nowhere so
much in evidence as in the complete dis-
regard for consequences with which the ani-
mal packs away her food. In the spring a
cow’s fancy lightly turns to garlic, to wild
onions. If she had happiness in her soul, as
Yale’s famed William Lyon Phelps contends,
the cow must surely have considered the
irrelevance of dining on garlic. If she had
the public’s welfare at heart, she’d think
twice, if she could, about loading her milk
with the objectionable odor of onions, odor-
iferous weeds, and similar tasty, if foul-

MARCH - 1938
smelling morsels, all of which transfer their
odors to the milk.

In the past, boiling, steaming, or blowing
air through the milk have been used to re-
move part of the odor and taste of onions
and garlic. These methods, however, gen-
erally make the milk less suitable for sale
than a newer method which removes all
odor and taste of onions and garlic.

The answer to the dairyman’s problem
was uncovered by the Agricultural Experi-
ment Station of the University of Tennessee
at Knoxville. This agency worked on the
problem of treating the milk so the fat in
it would give up its odors. Technicians at
the Station found that petroleum white oils
act as odor removers when applied to milk.

The Station experimented with a number
of oils and found that best results are ob-
tained when 10 percent white oil is added
to 90 percent milk and agitated rapidly in
a milk can, bucket, tank, or other suitable
vessel. Less than two minutes’ stirring is
ample. Beating or too severe agitation must
be avoided as this may cause air bubbles to
form and interfere with separation of oil
from the milk. After the oil has been broken
up into minute particles and dispersed
throughout the milk, the mixture is per-
mitted to stand undisturbed until the oil
and milk separate. The oil rises to the top,
carrying with it the minute particles of fat
which contain the offensive odor and taste,
and is then siphoned off. A comparatively
small amount of butter fat is lost in this
way. A faucet at the top of the container
may be used to draw off the oil or one at
the bottom to draw off the milk. One treat-
ment is usually sufficient, though sometimes
two may be necessary to remove all odor
and taste. Exceptional cases have occurred
where milk had to be treated three times.

An alternate method suggested by the
Experiment Station for removal of the oil
calls for the use of a creamery-type strainer
with a pad of absorbent cotton or several
thicknesses of cheese-cloth on the surface.
When the cloth is wet with milk or water,
only milk will pass through, leaving the oil
in the strainer. The cloth may be removed
and the oil squeezed or washed from it.

To reclaim the white oil, a soda solution
is suggested which removes the odor-bearing
materials absorbed by the oil. This process
is followed by a series of washings in water
and steaming to free the oil of other foreign
matter. The oil is then sterilized and may be
used over again.—Esso Oilways.

FIRE FIGHTER
METHYL bromide, which has

the advantage of a much lower
boiling point, is a far more efficient
fire extinguishant than the widely
used carbon tetrachloride.

DuLL VARNISHES AND
ENAMELS

IATOMACEOQUS earth, composed of

nearly pure silica, the remains of
microscopic animals, is now used after spe-
cial treatment to produce a dull finish in
paints and varnishes. The minute particles
of silica produce a microscopic roughening
of the surface which gives it a smooth,
velvety finish. The advantage of the new
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flatting agent is that it does not reduce the
life of the film as do waxes and other flatting dollars per year per person for food, as
agents previously used. The surface can be = might also be expected, obtained very poor
washed and cleaned in the regular way with-  diets.
out harming the surface or destroying its At the median expenditure level, however,
finish.—D. H. K. which is 130 dollars per person per year,
almost one half were eating a third-rate diet
and nearly another fifth a very poor diet.
At this expenditure level a little over one
fifth of the families had a first-rate diet.
Three fourths of the families were at the
100 dollars or more expenditure level but
less than one third of them were selecting
good diets.—Science Service.

nutrition. Families spending less than 85

A CAR IS BUILT

ONSIDERING the time for
mining coal, growing cotton,
tapping rubber trees, shipping vari-
ous products to and fro, and the
fact that there are in the modern
automobile something like 35,000
individual parts, an executive of the
Chrysler Corporation says that it is
ridiculous to speak of one car being
built every few hours or few days.
The man-hours would be impossible
to calculate with any degree of ac-
curacy but would run to a sizeable
figure.

INcrEAsING FricTION

ITH the efforts of engineers directed
toward reducing friction in machines,
a compound for increasing friction is es-
pecially interesting. This material is applied
to rugs to prevent them from slipping on
polished floors. It is a synthetic powder
which has a high coefficient of friction yet
which will not scratch or mar the floor or
damage the rug. Rugs treated with it are
easy to pull about but will not move when
weight is applied. The powder can be read-
ily removed with a vacuum cleaner when de-

N a brief article in our January issue re-

sired, leaving the rug uninjured. The name

garding a new electric furnace element,;” ‘,{nder‘@’?b the material is sr@lﬁ‘ﬂ?
the statement was made that “the e]emen!s'\»&i’t':ff)ﬁ' K.
now in use in electric furnaces cannot reach w
higher temperatures than about 2400 de-
grees, Fahrenheit. . . .” This statement
should have been modified as we later
learned from Mr. W. S. Evans, of the Globar
Division of the Carborundum Company. He
writes us, in part, as follows:

“The Globar electric heating element,
which has been manufactured since 1923,
can attain temperatures up to 3000 degrees,
Fahrenheit, and in some special elements a
higher temperature. We have many furnaces
which operate at a great deal higher furnace
temperature than 2400 degrees, Fahrenheit.”

ErLEcTRIC FURNACE
ELEMENTS

METERS

IRE but three thousandths of an inch

in diameter, smaller than the hair
from one’s head, is flattened between pow-
erful polished rollers and made into delicate
springs for light or exposure meters such as
used by photographers; wire three times as
small, so fine the human eye can scarcely
see it, is smoothly wound into tiny coils of
a definite and exact number of turns for air-
craft instruments; instrument pivots are
made with points sharper than the most per-
fect needle. All this is done in the meter
and instrument laboratory and workshop
of General Electric in its West Lynn plant,
as part of the daily routine which turns out
4000 or more meters and small measuring in-
struments per day.

Meters and other measuring instruments
are the yardsticks of the electrical industry.
Their most common use is the accurate in-
tegration of the flow of electricity into the
home, but they also perform many other jobs
equally as important. For example, there are
now instruments which measure time more
accurately than the clock with the long
sweeping pendulum, which analyze and mea-
sure color far better than the human eye
could do, which measure sound, detect and
measure vibrations, search out strains in
metals, measure illumination and films of oil
but one molecule thick, and do dozens of
other intricate chores where minute measure-
ments are necessary.

To assure accuracy in the operation of
such delicate measuring instruments re-
quires thousands of small jewels, such as are
used in balancing the wheels in a watch.
These sapphires, some scarcely bigger than
the head of a pin, are cut with a cuplike
depression in which sharply pointed steel
pivots are supported in perfect balance and
with the least possible friction. These jewels
are so small they must be handled with
tweezers; each is inspected for imperfec-

HALF oF AVERAGE AMERICAN
Famiries EaTr THIRD-RATE
DiET

ANY an American family that would
not buy second-hand furniture or wear
second-hand clothes is eating a third-rate
diet. This is apparent from a survey of typ-
ical food expenditures made by Dr. Hazel
K. Stiebeling of the United States Bureau
of Home Economics which the Bureau has
published at Washington.

Size of the family pocketbook was not
the only or perhaps even the chief factor
responsible for the poor nutritional quality
of the family’s diet. At every expenditure
level above 100 dollars per person per year,
some families were able to provide them-
selves with very good diets. The reason more
families do not get good diets is chiefly be-
cause they do not know how to select the
most nourishing foods for the money.

As might be expected, the tables of the
well-to-do families were more frequently and
more liberally supplied with milk, butter,
eggs, fruits, and green and leafy vegetables.
These are classed by nutritionists as the
“protective foods” because they protect
against such serious ills as rickets, beri-
beri, and scurvy, and also against numerous
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The complete “high pressure”
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Think of getting, for only $19.75—
not only a more accurate timepiece,
but ALSO:— i
1. A STOP WATCH that at the touch of
a lever checks off the time in seconds
and fifths of seconds!

2. A TACHOMETER that gives you at a
glance the exact speed at which any
moving object is traveling over a
measured distance!

3. A TELEMETER which tells the dis-
tance you are away from any simulta-
neous source of light and sound!

WRITTEN GUARANTEE

Smart, trim and compact, the Pierce
4-in-1 Watch is simplicity itself to
operate. And it’sunconditionally guar-
anteed against any mechanical defect
for one full year! See this amazing
Pierce Watch at any good jeweler or
sporting goodsdealertoday. Or write
for free literature, Dept. S, Pierce
Watch Co., New York City.
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PIERCE WATCH COMPANY, Inc., Dept. SI
22 West 48th St., New York City

I O Enclosed is $19.75. Please send the PIERCE I
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| PIERCE CHRONOGRAPH., the 4-in-1-watch. |
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amazingly light, handy and

with big-value features in-
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Power — Evinrude Co-
Pilot— Underwater
Silencing. Starts in-
# stantly! — spins into
| action with a flick of
the starting cord. Runs
three hours on a single
fill—and costsless than
* 3¢ an hour to oper-
ate. Send for catalog!

ELTO PAL only $37.50
Elto PAL(builtbyEvinrude)
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drives boats at twice the
speed of oars. Elto ACE,
$47.50 — the husky Handi-
twin, only $67.50. Each a
stand-out value in its class!
FREE CATALOGS! Write for
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logs, Boat Directory and Boat-
and-Motor Selector. All free.
AddressEVINRUDE MOTORS
5404 N. 27th St., Milwaukee.

PRICES F. O. B. FACTORY

EVINRUDE OUTBOARD MOTORS

powerful. Literally packed
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Making the sharp, pointed instrument
pivots is another intricate job. A woman,
sitting before a jeweler’s lathe, guides a
spinning disk of white, translucent stone.
Back and forth across the face of the stone
she moves the whirling pivot—a tiny bit of
special steel, unbelievably hard, mounted in
aluminum. She examines the point with a
magnifying glass. One more touch of the
stone, and the pivot is sharp—sharper than
the most perfect needle. It is, in fact, too
sharp for a bearing. So, with a tool made
from jasper, she rounds the end. The finished
point is still sharper than any needle, but
the end is rounded and its radius is about
half the diameter of a human hair.

An operator, armed with tweezers, lifts
each of the springs mentioned above, slips
it on a torsion-measuring device, and mea-
sures the force it will exert. Unerringly,
this device detects differences in spring
torque measured, not in inches and ounces,
but in much smaller units—millimeters and
milligrams. By this classification a spring is
chosen that exactly fulfills the engineers’
specifications.

Included in this unusual workshop are
four small rooms. In two, frost covers the
window panes; the temperatures within are
4 and 40 degrees below zero, respectively.
The other two rooms are maintained at the
torrid temperature of 122 degrees above
zero, Fahrenheit, and one of the two is a
miniature tropical jungle dripping with
moisture, for the humidity within is 100
percent. In each of these rooms a repre-
sentative collection of meters and instru-
ments proves, by withstanding unnatural
conditions, that every instrument is fit to
meet the severest tests that ordinary service
can offer. These meters and measuring de-
vices must also pass a severe vibration test
before they leave the factory, to assure that
they will stand up if used in a locomotive
cab, on an airplane dashboard, or in some
industrial plant where there may be ex-
cessive vibration. In other words, these in-
struments are delicate in the sense that
they can measure the smallest quantities,
but rugged in the sense that they can with-
stand almost any condition to which they
may be subjected.

Motor REVERSED ON
FiaT #5007

NE of the ingenious methods by means

of which a large amount of passenger
space is secured in the little Fiat “500,”
which is called a miniature big car, is the
fact that the engine is actually turned end-
for-end as compared with the usual method
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of mounting. The radiator is at the rear of
the engine and rests just above the bell
housing or clutch cover. Not only has a
great deal of space been saved in this man-
ner but visibility is increased at the front
end of the car because it is possible to slope
the hood down over the engine and out of
the line of vision of the driver.

Another interesting feature secured in this
actual reversal in position of the engine is
the fact that the hood can be hinged at the
front lower end so that it can be swung
down out of the way, forward from the top,
exposing the entire engine to view.

This re-arrangement of the design of the
interior of the Fiat “500” coupé brings the
passengers squarely between the wheels.
The passenger seats are almost at the exact
center of the wheelbase which is, of course,
a factor in easy riding. The drive from the
transmission, which is mounted well forward
of the dash, is conventional, but since the
transmission is out of the way of the passen-
ger compartment there is no hump or tunnel
in the floor.

In connection with turning the engine
end-for-end, the entire power plant is moved
up ahead of the front axle with the rear end
of the engine and the radiator being located
approximately at the center of the front
wheels. This entirely new arrangement of
the power plant, as well as of the steering
gear, transmission, and other drive units,
permits the car to take care of the space
needs of two six-footers without any trouble
while, at the same time, the compartment
behind the front seat affords an unusually
great amount of baggage space.

GENERATORS

IGHT of the world’s largest |

generators are located in the
power house at Boulder Dam. Each
of these huge machines contains
between 27 and 28 tons of copper
and its alloys.

THREE-YEAR STUDY
oF FEVER THERAPY

HE School of Medicine of the University
of Pittsburgh announced recently the
appropriation of 50,000 dollars by the West-
inghouse Electric & Manufacturing Com-
pany to launch and support a three-year
program of research in fever therapy.
The Westinghouse contribution was made
to aid research which may have widespread
beneficial effects on the health of persons

The radiator is at the rear of the engine in the Fiat *“500”



Latest fever therapy equipment for treatment of a variety of ailments

employed in industry as well as the general
public. The company will not participate in
the research beyond making the contribu-
tion that supports it. By agreement, the re-
sults will be made available to all medical
authorities for use in improving the public
health.

One of the newer fields of medical re-
search, fever therapy has as its objective the
artificial duplication of a natural process in
the treatment of disease. Developing high
body temperatures is one of nature’s meth-
ods of killing germs. In using fever therapy,
physicians induce “artificial fever” in pa-
tients as a treatment for a variety of ail-
ments.

The full extent of usefulness of this meth-
od is at present unknown. Fever therapy
has been used in treating syphilis and oth-
er venereal diseases, in the treatment of
rheumatism and some forms of arthritis. The
research at the University of Pittsburgh will
include studies in the use of this method
not only in these diseases but also as a
possible method of treating a variety of other
ailments including the common cold, in-
fluenza, rheumatic fever, St. Vitus dance,
some forms of heart diseases, tuberculosis,
and certain brain disorders, such as en-
cephalitis.

The study will provide data on humidity
and temperature as it affects the human
body. This will be of great importance to
industrial workers and others subjected at
times to unusual conditions. It will also
guide air-conditioning engineers in produc-
ing “artificial climate” suited to the needs
of the public.

OF SMALL PACKAGES

EW containers are meeting special re-
quirements in modern marketing and
not the least interesting is the single-use
type of package, which is being developed
for a number of purposes.
Beer cans made a spectacular entrée into
the container field, once a satisfactory lac-
quer was found to keep the liquid from

the metal. Paper, pulp, and transparent film
containers for liquids have had less spec-
tacular success, but certain types seem to
be making reasonable progress. One large
oil company is experimenting with an auto-
mobile oil container which gives the cus-
tomer a view of the oil, is non-refillable,
and can be burned up when empty.

For similar reasons, special single-use
dispensers have been developed for several
proprietary articles. In this way, the serious
problem of substitution of cheaper, non-
advertised products is met effectively. A
well-known hair tonic sold largely to the
barber trade is now put in a tin tube which
is destroyed as a container with the first use
of the contents.

Twenty-five million single-use tubes for
as many cups of coffee were made during
1937 for a well-known brand of soluble cof-
fee. One of the principal advantages of the
utilization of single-use containers for cof-
fee is the prevention of flavor loss on ex-
posure to air once the container is opened.
Such air- and moisture-tight single-use con-
tainers may be adapted for other food prod-
ucts now sold in larger bulk, wherever the
quality improvement would be economically
justified.

A manufacturer of paints has found an
application for single-use tubes which may
be the start of an interesting new develop-
ment. He sells uncolored or white paint in
the standard sizes and supplies his dealers
with tubes of colored pigments in oil. Thus
the dealer needs to stock only a seventh
the usual inventory, and, by maintaining a
large number of colors in the tubes, can
meet a wide variety of customer demand.

Single-use containers of all types, from
miniature bottles to tin envelopes, are being
used increasingly for dispensing powders,
liquids, and pastes. One such container, a
tube hermetically sealed by autogenous
welding, has recently been awarded a cer-
tificate for consumer convenience in the
American Management Association’s Wolf
Awards Competition. Such hermetically
sealed containers make possible the dis-
pensing of hair tonics, flavoring extracts,
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Protect Your
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How To Proceed

Our FREE 48-Page Book takes you
from the first step in obtaining patent to
last step in commercializing your inven-
tion. Practically everything you need to
know is in this book—prepared by ex-
perts with years of training in the patent
field. We have served thousands of in-
ventors in the United States and we can
serve you very reasonably on liberal terms.

FreeRecord of Invention—Mail Coupon

Don’t delay—learn what you must do today
—Send for our FREE book, ‘“Patent Guide”
and FREE “Record of Invention” Blank for
submitting your invention.

Use our Free “Recorl of .
Invention” form to assist
you in recording the de-
scriptive outline of your
invention and to establish
the date of your invention,

CLARENCE A.O'BRIEN

& HYMAN BERMAN

Registered Patent Attorneys
548-G Adams Building, WASHINGTON, D. C.

Please send me your FREE BOOK, ‘Patent Guide
for the Inventor’” and your ‘‘Record of Invention’’
form, without any cost or obligation on my part.
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and even alcoholic beverages, in “one-dose”
quantities. The “tooth paste cocktail” is on
the way. The number of applications for
single-use containers is daily increasing,
and special packing equipment is being de-
veloped for even wider application.—Indus-
trial Bulletin of Arthur D. Little, Inc.

SAP PRESSURE

TOMATO roots grown as or-

phans—without plant bodies—
have developed under test a pres-
sure powerful enough to send sap as
high as California big trees, or
about 100 pounds per square inch.

U-V-Ray Hanp Lamp
LTRA-VIOLET light, which has many

uses in industry in the examination and
careful inspection of materials and in crime
detection and legal work, may now be pro-
duced by a small and easily portable instru-
ment. The new lamp, called the Eveready
Fluoray, is a carbon arc lamp suitable for
field and laboratory work wherever 115-volt
current, either alternating or direct, is avail-
able. The arc is entirely enclosed and ultra-
violet rays are emitted through a removable
filter of special glass which transmits ultra
violet yet screens out all but a trace of the
visible light from the arc. Several other fil-
ters are available for light of various wave-
lengths. In addition to being a very powerful
source of ultra violet, the essentially con-
tinuous spectrum of the carbon arc assures
the presence in the light source of all wave-
lengths to which fluorescent materials re-
spond.

The lamp is made into a simple hand in-
strument as shown in the accompanying
illustrations and is a sturdy, light-weight
unit, weighing approximately 2% pounds.
Operation of the lamp is said to be simple
and inexpensive.

This new lamp is of particular value in
producing fluorescent effects in the exami-
nation of such materials as minerals, chem-
icals, oils, drugs, organic substances, and
food products, where fluorescence is a de-
termining characteristic of the material it-
self or where, by means of fluorescence,
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adulterants, lack of uniformity, or non-
identity of specimens can be detected. It
is also admirably adapted to the examina-
tion of documents for evidence of altera-
tion, forgery or fraud, disclosing chemical
erasures, differences in ink, and peculiarities
of paper. It is used to detect invisible writ-
ing and for many other purposes in the field
of crime detection.

SiLENT WALL SwiTCcH

HE snap of a switch, indicative of

progress and the adoption of modern
methods, has finally been superseded as the
symbol of electric control. After several
years of development, General Electric’s con-
struction material division at Bridgeport has
placed in production a new switch in which
the contact is silently made and silently
broken by the movement of mercury.

More important to eventual users than the
silent operation is the fact that the new
switch, small and compact, has literally noth-
ing to wear out. There is no spring that can
be broken and no blades to hammer them-

Above: Portable lamp for U-V ray
production. Below: The lamp in use
examining a document for erasures
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Right: The few and simple parts of
the new silent wall switch in which
the contact is made by mercury. The
new switch (below) is much smaller
than the conventional wall switch

- B

selves away. Actual switching elements have
operated more than 65 million times in two
years in a laboratory life test without failure.
Some indication of the possible applications
of the new switch in a single field is given
by the fact that approximately 15 million
house switches are purchased in the United
States every year.

The actual switching element in the new
device is the size of a small coat button, com-
posed of two metal disks sealed with glass,
completely enclosing the mercury make-and-
break of the switch which consists of a tiny
globule of mercury which completes the
circuit between two contact points when the
switch element is rotated by the conven-
tional lever. The switch can be installed in
any standard switch box, and must be
mounted vertically.

SALT DriEs TURPENTINE

URPENTINE which has been dried by

passing it through a thick layer of rock
salt can be successfully packed in iron
drums. Turpentine made in the ordinary
way without dehydrating is discolored by
the corrosion of iron and hence has always
been packed in wooden barrels. By using
this new process for removing traces of
moisture an economy can be effected in
shipping turpentine in iron drums, which
are returned after use—D. H. K.

For A FuTURE

GENERATION

SCIENTIFIC experiment which will
take 200 years to complete is being
attempted at the University of Notre Dame.
Six cultures of bacteria, sealed in glass
test tubes, have been deposited in the cor-
nerstone of the new biology building to re-
main there until the building is torn down.
According to present building statistics the
structure should last at least 150 or 200
years.

The object of the experiment is to deter-
mine how long this type of microbe can
exist outside of bodies. Sealed with the
test tubes is a statement typed on linen
paper which reads:

“These cultures are being sealed June 6,
1936. They have been taken from the cul-
ture library of the bacteriological labora-
tories at the University of Notre Dame. They
have been examined microscopically and
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have been shown to be in the spore state.
They were viable when sealed.

“To the one that opens them it is sug-
gested that they be cultured on the medium
on which they have been grown. The medium
is veal infusion agar. (Signed) James A.
Reyniers, head of laboratories of bacte-
riology.”

Spores are the resistant form of microbes
and can withstand extremely high tempera-
tures. They have been known to exist for
years-without food of any type. Stories have
been reported of their being found in mum-
mies taken from old Egyptian tombs, but
these reports have never been scientifically
substantiated.

Among the six cultures were the germ
which causes lockjaw, another which for the
most part is harmless, and one which even-
tually becomes food for protozoa.

AEROGELS

O produce an extreme fluffiness in rela-

tively heavy materials, water is removed
from gels, similar to jellies, leaving what
might be called an air jelly. By this process
the oxides of silicon, chromium, nickel, and
aluminum have been made so light that they
weigh only two to seven pounds per cubic
foot. These products expose enormous sur-
face areas per pound of material and are
hence highly reactive chemically as cata-
lysts. They are also excellent heat insulators.
When added to materials that tend to cake,
they promote freedom of flow and make
granulation easy.—D. H. K.

A Nurt 1o CrACK

HE following communication was re-

cently received from one of the readers
of this magazine in Boone, North Carolina.
Perhaps other readers who enjoy the ex-
ercise of their ingenuity and mental re-
sourcefulness will wish to stop temporarily
after reading his letter and attempt to de-
duce the correct answer, which is probably
the one stated three paragraphs below. In
advance, we offer the hint that the answer
is scientific but perhaps not nearly so com-
plex as might be anticipated, and it is not
the will-o-the-wisp:

“There is an odd light down here,” our
inquirer states, “that appears in the woods
at night. It is unlike a jack-o-lantern, since
it seems larger and more transparent. While
lying in my cabin one night I saw this light
through the door and about 40 yards up
the path. Suddenly it took a horizontal di-
rection and after a few moments it went
out. Then it came on again. A friend has
informed me that on another occasion he
saw a similar light and watched it for a
half hour while it moved around. At times
it would rise 30 feet or more in the air and
come down again. A third person told me

DISORDER

The question is often asked
what shall I do with my business
papers?

I don’t want to throw them
away as I need them for refer-
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ELIMINATE GLARE

Enjoy freedom from road glare while
driving; avoid snow, sky and water
glare. Also excellent to reduce indoor
glare in home, office, and factory.
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that in Tennessee he had followed such a
light and shot at it upon its near approach
and that it seemed to fly all into little
sparks. What is this light?”

The above description was referred to
Prof. W. J. Humphreys, meteorological
physicist of the United States Weather Bu-
reau and author of a standard text and ref-
erence book entitled “Physics of the Air,”
which treats of many unusual atmospheric
phenomena. Many peculiar phenomena have
come to the notice of Dr. Humphreys, espe-
cially as other scientists, when they are
stumped by such questions, often refer them
to him as a final court of resort.

If one has conjectured all sorts of in-
tricate explanations, Dr. Humphreys’ reply,
because of its simplicity, will perhaps en-
title one to smile after reading the follow-
ing:

“The curious, floating, ghostly light, now
up, then down and round about, presumably
was nothing other than an owl out hunting.
His lantern was fox fire obtained by spend-
ing the day in a decaying hollow tree. When
he came out at night the fox fire (phos-
phorescent fungi) was clinging to his
feathers, hence the ghostly light that
bobbed about as the owl himself rose and
fell in his movements. This same phenome-
non has been reported as ball lightning
from another portion of the country.”

No wonder the poor spook “flew into little
sparks” when it was shot at!

SUN HEAT

THE largest solar water heater in
America was built and installed
by students at the Punahou School
in Honolulu. The system covers 308
square feet of roof area and con-
tains 1400 feet of copper tubing.
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ARISTO
Industrial
Timers

Accurate, high-
est quality, T7-
jewels. Anti-
magnetic. Usedin
factory time
studies. One re-
volution of 100
divisions in 1-minute.
One of our many in-
dustrial timers. List
$19.00, special—

\j% ONLY $13'3°

ARISTO
WRIST

Chronograph
Highest quality, 15-
jewels. Dressy—
stainless steel case.
Perfect timepiece;
Chronograph fea-
tures for laboratory,
factory, aviation,
sports. Hundreds of oth-
er uses. ““Time out”” but-
ton. List, $38.00, special

$26.60

Sent postpaid, check or meney order, or send for cata-
log. Unexcelled Repair Service on all makes. Money
Back if not satisfied in 10 days.

ARISTO IMPORT CO., Inc.tt Avw.

ONLY

is 83" in dia. The C Scale is 25” longand
gives answers with great precision. It has
vhe same scales ag the Midget, described
in our former ads in S. A. The illustration
shows a full-size portion of the scales. Any-
ene with weak eye-sight can easily use
this rule. Undoubtedly the greatest slide
rule value on the present market. Order

ne trday. Money refunded if you are not

ltlﬂﬁed Price, with Instructions, $5.00,
Cush or C.0.D. Circulars free.

Gilson Slide Rule Co., Stuart, Fla.

1 I | I l | I%I
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FLUORESCENT CHALK

FLUORESCENT chalk which glows

with a strong green light and is visible
at a distance has been developed recently by
the Westinghouse Electric and Manufactur-
ing Company.

This new material appears and marks like
ordinary chalk under normal light. It glows
in the dark when irradiated with ultra-violet
rays such as from a sunlamp enclosed in a
black globe.

Doctors find this chalk useful for jotting
down memoranda on a blackboard during
the course of a fluoroscopic examination. It
also provides a new tool for the lecturer who,
during the showing of stereopticon or mov-
ing pictures, wishes to put a visible written
message on the blackboard for his audience.
This novel medium is especially valuable for
use during the showing of moving pictures
with sound.

DeEMENTIA PRECOX—
NEw TREATMENT

HE medical and psychiatric worlds are
watching with interest the friendly ri-
valry which has broken out abroad between
the insulin-shock treatment and the newer
metrazol (cardiazol) therapy of dementia
precox, especially since both forms of treat-
ment have been introduced into this country.
The insulin treatment, introduced by

Slide Rule Makers since 1915

Qun‘mﬂl tisl

HARMONICS CHANGE
IMPEDANCE

A resistance 4 and an inductive reactance
i3 give a fundamental alternating current
impedance of:

4 + i3
The impedance for a second harmonic is:
4 + i3 (X2) = 4+1i6
The impedance for a third harmonic is:
4+ B (X3) =4+19

The impedance for a current formed of
the fundamental and the second harmonic
is:

(4 +i3) & (4 + i6) =4 +i4.5 —j1.5
and the corresponding impedance for a

current formed of the fundamental and
the third harmonic is:

(44 i3) & (4 +i9) =4 + i6 — j3

ARITHMETIC OF THE
ALTERNATING

by Robert A. Philip
Price three dollars

The Monographic Press
106 Washington St.

Fairhaven, Mass.
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@ WRITE for details on this
new 9”x 8/ Workshop Precision
Lathe — back geared, screw
cutting. Made in 8 different
drives, 4 bed lengths, 38 prac-
tical attachments
available for use with
this lathe. Weight
320 lbs. crated.
Ask for catalog
15K —sent Free,
Postpaid.

9% 3

SOUTH BEND

SOUTH BEND I.ATHE WORKS

503 E. Madison St., South Bend, Indiana, U.S.A.

CHEMICALS and
APPARATUS

A leading school supply house offers you
chemicals and apparatus of professional
quality at school and industrial laboratory
prices.

FREE—Send 3c postage for illustrated
catalogue and latest chemical price-list.
NEW YORK SCIENTIFIC SUPPLY CO.
Dept. 42-A,111-113 E.22nd St., New York, N. Y.

-RAD|()

| Actually Set You Up
For A Profitable Business

Getinto the world’s fastest moving industry . . . where good jobs at nice
pay await properly trained men. Sprayvberry home method_of training not
only teaches all phases of Radio, but instructs you in Radio Business
methods and _sactually sets you up in your own laboratory at home to begin
getting, nrachcul experience and making money immediately. Remember:
THE SPRAYBERRY COURSE IS SOLD ONLY UNDER MONEY-
BACK AGREEMENT.

BIG PROFESSIONAL OUTFIT GIVEN .
All-Wave, All-Purpose Analyzer, Rider Manuals (7,076 pages), Electric
Eye Outfit, Experimental Apparatus,

FREE ooK Get the facts. Write for big, 48-page_free.

illustrated book, giving cnmp‘ete details. Write
pray|
400 C Umversny Place, N. W.,

STEREO-MIRROR

Washmgton, D.C.
Art and Beauty Aid

The modern NON-CONCAVE, faultless magnifying
mirror. This SCIENTIFIC MIRROR gives a brilliant
and uniformly enlarged image of every picture or
photograph, with an astounding perspective. Pictures
and photographs can be thoroughly studied, under-
stood and enjoyed—they appear almost life-like.

A precious adjunct to lady’s dressing
Price $2.25 (for a short time)
Send for literature
NU-MIRROR CO. BRIDGEPORT, CONN.
Vest

Pocket ADDING MA(HINE

DEAL FOR BUSINESS [ioes work of more rostl
OR PERSOMAL USE mm hlm,- Countsup tnmtly-

W tion. madeofelu.l'—wr Simple, accurate.

FHEE 'I' I“L' sEND ND %funrnmeed 5 yenra.
.

MONEY! Order from
ust

sets.

back.
senta’

» Mfrs
F- 0. Box 1118, Dept.z303, Chicago, Ill.

Fou et
IEI'!

CUT OR

sands of Satisfied U rilg l'm-

Print Your Own

Cards, Stationery, Circulars, Advertising, ete.
Save money. PRINT for OTHERS. big profit.
Junior Outfit $9; Senior outfits $17 up. Easy
rules sent. \Write for free catalog with all de-
tails. The KELSEY Co., D-42, Meriden, Conn.

Use a Sextant Yourself!!

~Learn Celestial Navigation!

A NEW CREATION: A precision in-
strument to determine your own lati-
tude; measure the altitude of stars,
sun, moon, and other celestial bodies;
measure angle between inaccessible
points in any plane; many other use-
ful applications. Regulation size; mas-
ter workmanship. Equipped with ver-
nier, sun filter, and adjustable mirrors. Complete instruc-
tions with easy-to-understand explanations. Att: Yachts-
men, Aviators, Teachers, Scouts, Amateurs, Ocean Travel-
ers. Price including manual $12.50. Cash or C.0.D. Elegant
case $2.50 extra.

““‘An Instrument of Quality’”’

Educational Products Co. Elmhurst, Ill.

SCIENTIFIC AMERICAN

Sakel of Vienna, has already benefited a
considerable number of cases previously con-
sidered hopeless. It consists essentially of
the production of a series of daily shocks
with gradually increasing doses of insulin.
The insulin, after injection into the patient,
exhausts the sugar content of the body and
usually produces coma. In some cases, the
patient may also have convulsions. After
remaining in the coma a short time, the
patient is revived by the feeding or injection
of a glucose solution.

The metrazol treatment, which may be
classed also as a shock treatment, was first
developed by von Meduna of Budapest who
calls it a convulsive therapy. The convul-
sions are induced by a rapid intravenous
injection of metrazol.

According to von Meduna, the treatment
is given twice a week for five to ten weeks.
The results reported by this investigator
compare favorably with those obtained with
the insulin shock treatment.

The metrazol treatment is being intro-
duced in the state hospitals for mental dis-
ease in New York State and the results thus
far are encouraging. The insulin treatment
has been used in most of these hospitals for
several months with results similar to those
obtained in other places. A considerable
number of patients who had been considered
hopeless have recovered and have gone back
to their homes. Marked improvement has
occurred in many other cases.—Health News
(New York State Department of Health).

GruinGe CoPPER SHEETS

HIN sheets of copper are permanently
attached to ‘walls by a new type of
adhesive, based on glue, recently developed,
giving the interior decorators a new medium

with which to work.—D. H. K.

ANATOMICAL SHIRT

HE Mine Safety Appliances Company
recently placed on the market a unique
garment known as the Anatomical Shirt, for
practical and graphic instruction in the loca-

For first-aid instruction

tion of arteries, bones, and organs of the
torso and arms.

Vastly superior to charts in human in-
terest, the M.S.A. Anatomical Shirt is true-
to-life and provides an unforgettable picture

of the physical features constantly referred
to in instruction and is essential to a work-
ing knowledge of first aid.
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FANMDEE

Jool of 100! Uses

A Whole ShopFull /+
of Tools in One f "

For work on all met-
als, alloys, bone, res-

ins, plastics, glass,
stone, wood, etc. Uses
200 different acces-

sories to grind, drill,
cut, carve, sand, saw,
engrave,sharpen,clean,

Jobs

polish, etc. Saves hours of tedious
hand work. Plugs in any socket AC
or DC, 110 volts.

STANDARD MODEL
A sturdy little helpmate. Weighs 1 pound,
13,000 r.p.m. $10.75 postpaid, 3 Ac-
cessories Free.

DE LUXE MODEL
Fastest. most powerful tool of
its type and weight, 12 ounces.
25,000 r.p.m. $18.50 postpaid,
6 Accessories F'ree,

GET A DEMONSTRATION
at your Hardware, Department
or Tool Dealer or order either
Model on 10-Days, Money-Back
Trial. Catalog I'ree.

CRAFTSMAN’S PROJECT BOOK ;

Easy working plans for making many interesting and
unusual projects, 25c¢ stamps or coin.

Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept.E, Chicago,I11.
EEEEEEEEEEEEEEEEEEEEEEEESE rTY

[ Send Catalog (] De Luxe Model
O $10.75 Model [ Project Book

SA-
O Send C.0.D.

I SELL PATENTS

If you wish to add New Products to your line,
or have a good Patent to sell, write me—

CHARLES A. SCOTT

Established 1900
773 SA Garson Ave.

ELP ror INVENTORS!

Millions have been made from ideas properly de-
veloped and protected. Send us a rough sketch or
model of your invention and we will submit com-
plete report backed by thirty years’ experience.
Confidential service; bank references furnished.
Modern equipment. Ve also manufacture inven-
tions in any quantities at low cost. Free booklet
““Making Inventions Pay’’ sent on request.

CRESCENTTOOL COMPANY, Dept.H,Cincinnati, 0.

Rochester, N. Y.

Experimental and Model Work

Fine Instruments and Fine Machinery
Inventions Developed
Special Tools, Dies, Gear Cutting, Etc.

HENRY ZUHR, Inc., 187 Lafayette St., N. Y. C.

Established 1853
‘ Corn Exchange

| Bank

Trust Company
13 WILLIAM STREET

and

73 Branches located in
Greater New York

Member of the Federal Deposit Insurance
Corporation
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Sale!

To make room for new
models, we offer the
famous

Voigtander

BESSA
CAMERA

With F4.5 VOIGTAR LENS
IN PRONTOR SHUTTER

r $19.5o

Regular Price $29.50
Sole Leather Case, $3.50

The Bessa is a light, compact
two-size camera, that enables
you to make 8 pictures 21/
x 314 or 16 vest pocket pic-
tures, as desired. Uses No.
120 or 620 film. It is fitted
with a direct vision finder as
well as a waist level finder.

Shutter has self-timing fea-
ture built-in — speeds from
1/25th to 1/125th part of

second.

See it demonstrated
in our store or send
check or money or-

der to Dept. SAB.

TRADE IN

YOUR OLD
CAMERA

110 WEST 32ND ST/ N.V.

World's Largest Exclusive Camera
Supply House

““At the Sign of the Camera’

SCIENTIFIC AMERICAN
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CAMERA ANGLES

Conducted by JACOB DESCHIN

TuE SETTING SUN

UNSETS are exasperating subjects to

photograph, as any camera user knows
who has attempted to reproduce in a “black-
and-white” negative the wonderful beauty
of a wonderfully beautiful sunset. If you are
one of those who have sighed for sunsets
to conquer (and of course you are), why
not try the alternative of tilting your lens
down to earth (or water) and photograph-
ing the effect of a setting sun rather than
the source itself? You will have greater
chances of success and come away with pic-
tures that often will prove ample compen-
sation for the effort.

Exposures will have to be made on the
full side to record detail, where possible.
For example, take “The Setting Sun.” In
order to get a proper reading for the sub-
ject, the meter was pointed not towards the
area where the sun is actually shedding its
beams, but towards the darker portions of
the water. The silhouetted subjects are
practically without detail, as silhouettes
should be, but the water is properly ren-
dered in the relative contrasts observed in
the original. The position of the camera was
so maneuvered as to avoid the direct rays
of the sun, which is here effectively
“screened” by the framework of the taller
silhouette.

In “Ice Glamor” a similar effect was ob-
tained, this time on the thin ice of a partly
frozen surface of a park lake. The sun was

“The Setting Sun”

hidden by the clouds, which may often be
relied upon to help out in similar circum-
stances, rendering a seemingly impossible
subject eminently possible and worth the
patience involved in waiting for clouds of
sufficient density to come along to do the
job.

“The Home Trek” and “The Day Ends”
interpret the human interest viewpoint and
indicate some possibilities in this field that
are well worth trying at any time. Taking

“Ice Glamor”
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“The Day Ends”

several exposures of the subject, some over
and, perhaps, some under that which you
believe is correct, will afford you the dark-
room opportunity of deciding which of the
negatives best expresses what you had in
mind when you pressed the button.

“The Home Trek” pictures a string of
cars in each direction, all of them pre-
sumably on their way to some resting place
for the night, if not actually home. The ex-
posure of 1/50th of a second was the fastest
that could be risked considering the light-
ing available and the necessity for stopping
down a little, to F:5.6, in this case, in order
to get fairly satisfactory depth of field.
However, because of the distance, this speed
was sufficient to “stop” the cars. Full detail,
of course, was not essential because atmos-
phere and not representation was the effect
sought. Maybe the sun splotch on the water
doesn’t look especially attractive, but this is
just the way the water looked. In order to
get some detail in the water, it was neces-
sary to do some dodging under the enlarger,

“The Home Trek”

the land portion being exposed for what was
considered the required time and then shad-
ed with a cardboard to allow extra exposure
of the water.

“The Day Ends” is distinguished chiefly
by the delicate contrast between the sky
and water tones and the general contrast
of these tones with the monotone of the
rest of the picture. Happily, three figures
came along to add the human touch—a man,
a woman and a child—and the manner in
which they are spaced helps considerably to
add interest and a story-telling quality to
a rather solemn subject.

SpEEp FiLMs AND THE
METER

HE recent announcement of the un-

precedentedly high-speed Agfa film
emulsions has created the necessity of step-
ping up the film speed range of contem-
porary exposure meters. Quick to fall in
line with this newest development in mod-
ern photography is the Mini Photoscop elec-
tric exposure meter, which is now available
with the “29” marking, the Photoscop speed
number for Agfa Super Plenachrome Press
in daylight and also used for Agfa Ultra-
Speed Panchromatic film for 35mm cam-
eras. Owners of the Mini Photoscop in which
the film speed scale does not exceed “26”
may arrive at the same results by a simple
adjustment. All that is necessary is to set
the meter at “26” and then reduce the lens
opening by one stop. The alternative method
is to use the “26” exposure but cut the in-
dicated time in half. For example, if the
exposure data reads F:8 at 1/50th, use stop
F:11 at the same shutter speed, or keep the
lens opening at F:8 and shorten the shutter
speed to 1/100th of a second. A similar pro-
cedure may, of course, be followed with
other meters as well.

The significance of the new high-speed
films is being appreciated by users of cam-
eras equipped with F:29 or F:2.8 lenses, for
the new film does the remarkable service of
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WILLO
IMPROVED PHOTO

PRINT PRESS

e A totally new departure in design
stamps this press as an outstanding im-
provement in print flattening presses.
® The problem of flattening prints
has been approached from a new
angle, and here at last is a press
which will give service plus.

o It is built to take plenty of abuse
with nothing to get out of order.
o At least two dozen prints of 11 x
14” size or a corresponding number
of a smaller size may be accommo-
dated.

o The new press is unique in con-
struction, utilizing wood and metal,
warping is impossible.

o The platens are constructed of
solid hard wood panels, encased in
aluminum.

o Insertion or withdrawal of prints is
easy, as the platens are held apart by
two springs until pressure is applied.
o Pressure is easily applied, merely
by turning the handles.

PRICE $8.5 0

Including Eighteen Blotters
Extra Blotters 113 x 143, 40c dozen

DISTANZER
RANGE-FINDER

For Distances from Infinity to 2!/, feet

By the simple addition of a BALDA
DISTANZER to your camera it becomes as
focus-sure as super-expensive outfits with
built-in range-finders. Included with the
DISTANZER is a ‘“shoe” which permits
attachment for eveready use on the cam-
era, or instant removal for carrying in the
pocket.

PRICE, including soft leather purse and
shoe for mounting

$7.00

Mail orders filled

110 WEST 32ND STA N.Y.

World's Largest Exclusive Camera

Supply House
“At the Sign of the Camera”




9 x 12 em. Zeiss ldeal
F4.5 Tessar in new-
style Compur shutter.
Completewith case. Ex-
cellentcondition. $60.00
Zeiss lkonta A, with Zeiss
Tessar F4.5 lens in Compur shutter. 16 pictures
on 120 film. Good condition.. ...$28.00
Vest Pocket Korelle. Uses 127 roll ﬁlm ﬁlm pack
or plates. Zeiss Tessar F2.8 lens in Compur
shutter. Good condition.. " ...$46.50
Rolleiflex 6 x 6 em. ZelSS ’l‘essar F35 Iens in
Compur shutter. Like new. ...$79.50
Leica, model G. F.2 Summar lens
new.
Plaubel Makinette, 15 vest pocket, F2.7 Anhcomar
lens. Good condition $26.5
Dollina 111,

Chrome lee
$130.!

Zeiss Tessar F2.8 lens in Compur

rapid coupled range finder. Like new.........$65.00
F2.8 Zeiss Tessar lens.
$87.50

Contax 1. Slow speeds.
Good condition

3Y3 x 4Ys Speed Graphie. Zeiss Tessar F4 5 lens in
Compur shutter. Like new. ...$92.00

35 mm. Robot. Zeiss Tessar

shutter. Like new........

All items unconditionally guaran-
teed. Sold subject to 10 day trial

12 pictures 2V4"” x 214"
or 16 pict. 133” x 24" on #120 film

PRECISA is a most modern miniature
camera and, as the name implies, pre-
cise both as to mechanical and optical
equipment and as to performance. Hand-
somely finished. Unusually compact for
the picture size it gives.

Exceptional value
With Trinar F/2.9 Anastigmat

in Compur Shutter...................
in Prontor II Shutter................

Ask your Dealer. Literature on request

MIMOSA AMERICAN CORPORATION
485 Fifth Ave. New York, N. Y.
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actually increasing the speed of the lens to
F:1.5. Thus, an F:1.5 lens using “23” speed
film and an F:2.9 lens using the new “29”
film would give approximately equal ex-
posure results.

SupeR-SporT DoLLY

NCLUDING a built-in, lens-synchronized
range finder of the split-image type, the

Super-Sport model is announced by Bur-
leigh Brooks, Inc., as the newest camera in
the Dolly series imported and distributed by
this firm. Available either with the Schnei-
der Xenar F:2.8 lens or the Zeiss Tessar
F:2.8, the Super-Sport has a self-erecting
closed front, front lens focusing up to 5 feet
(with lens and shutter moving together, not
merely the front element alone), optical
eye-level view finder, leveling piece, hyper-
focal distance table on back of camera and
genuine leather bellows, with the camera
body finished in fine grain leather.

The Super-Sport Dolly delivers either 16
vest pocket size (1% by 2% inch) pictures
or 12 square-type (2% by 2% inch) pic-
tures, using Number 120 roll-film. The view
finder listed above is so designed that suit-
able masking is provided when the smaller
size negative is wanted.

When supplied with either of the lenses,
the Super-Sport Dolly may be had either
with the delayed action Compur shutter,
giving shutter speeds up to 1/250th of a
second, or with the Rapid Compur shutter,
giving speeds up to 1/400th of a second.

The camera measures 5% by 4% by 1%g
inches and weighs 24 ounces.

PHOTOGRAPHING SEAGULLS

IKE the pigeons and the sparrows, the
seagulls are always with us, and we
doubt if there is a single amateur in exis-
tence who has not at one time or another
taken a shot at one or all of these subjects
—if only just for luck. And luck, indeed,
plays a great part in these camera adven-
tures, particularly where seagulls are con-
cerned. The beautiful compositions which
sometimes may be caught must be watched
closely, with the camera set and the finger
alertly poised on the release.

One such lucky shot was “High as the
Sky,” here reproduced. If the engraver has
done his job properly, you will see four sea-
gulls (count them, four), graduated in per-
spective from the smallest (that is, farthest

“High as the Sky”
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Scientifi¢ Accuracy
in the Dark Room

with the

LARGODREM

Electrie
Exposure Meter
for Enlargements

For quick, certain, correct print-

ing time measurement with any

paper, any negative, any degree of
enlargement.

Price complete with paper test- $10
er, connecting cord and plug.

Send for Leaflet SAL.

| PHOTO UTILITIES, INC.
10 W. 33rd St. NEW YORK, N. Y.

Nocu ! suy samous cameras

ON CREDIT

® Own a famous camera for a small down
payment, 12 months to pay. Trade-in your
old camera! Write for information on the
camera that interests you, and detailsof our
TunePaymen’t'r Plan (f:or responsible persons.

cial Credit Co.
KLEIN & GOODMAN - 18 S. 10th St., Phila., Pa.

One of the few complete
CAMERA AND PHOTOGRAPHIC
Supply Houses in New York City invites
your inquiries as to your needs—

TRADES ACCEPTED!
Write for Bargain List **A”

HABER & FINK 16 Warren St.
INCORPORATED New York City

NOW. .. ONLY $5.95
ADJUSTABLE ROLL FILM TANK

| Here is your oppor-
‘v« tunity to own a fine,
American made
film developing
| tank, which is com-
pletely adjustable to
W all sizes of roll film
from full six feet of
35 mm., up to and
! including size 116.
i Made entirely of
bakelite, no metal
parts. Order yours
now!

Send now for 84 page catalog of ama-
teur photo equipment and supplies.

FREE
MARKS & FULLER, INC.

Dept. SF-13 ROCHESTER, N. Y., U. S. A.
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MARKS
Polarization Plates

® As it is impossible to increase their effi-
ciency, we have decreased their prices.

® You are aware, no doubt, of the phe-
nomenal ability of these plates to elimi-
nate objectionable glare and unneces-
sary reflection in your pictures—how
they control halation and render sky
and cloud effects with enhanced fidelity
and, in general, render results with
minute detail regularly lost.

® Do you know that they can be adjusted
to any still or cine lens instantaneously
and with ease by means of the Polarator.

® Here, Mr. Photographer, are the new
reduced prices—the last link in the
chain of constantly increasing popular-
ity—improved production facilities—
and economies thereby effected.

Plate Polarator ~ Combined Plate

Unmounted Alone and Polarator
ISmm $ 5.00
19mm $3.00 6.75
25mm 3.25 8.00
3Imm 3.50 9.00
39mm 4.00 9.75
5imm 6.00 12.25

Also available in slip-on mounts:

3lmm Polarator for Leica and a

39mm Polarator for Contax
The I5mm unit is intended for 8mm and lémm
/3.5 lenses.

Booklet A-3 on Request

KIN-O-LUX, INC.

105 WEST 40TH STREET NEW YORK

INDISPENSABLE

to the
PHOTOGRAPHER

TAKE YOUR OWN
PORTRAIT
with

AUTOKNIPS

This small, handy and useful device attaches to the
cable release of any camera. By retarding the action
of the shutter release 15 to 20 seconds, it enables you
to include your own picture in the group you are tak-
ing or to make a portrait of yourself. It releases the
shutter automatically. Though tiny in size, it is made
with clock-work precision. A red warning signal
flashes prior to release. Considering the utility of this
device, it is priced with extreme moderation.

M%DEL I—For standard Cameras. lnstantanelotsl‘s]

MODEL II—For instantaneous and time EXDGSIZII‘;;
$3.50

p to
LEICA MODEL—For instantaneous exposures...

BEE BEE CONVERTIBLE
NEGATIVE VIEWER

An cfficient, small, compact device consisting of a
4X magnifying lens mounted in an adjustable metal
tube attached to a 35mm track. Ideally adapted for
viewing Contax, Dollina and Leica frames in a jiffy
and in amply enlarged form. Suggests—at a glance—
frames suitable for enlarging. As tube is detachable,
it can be used
as a low pow-
er microscope.
Price ...$3.00
Extra tracks
for 16mm and
Smm tilms
$1.50 each. At
leading deal
erseverywhere, i
—Literature
on Request.

BURLEIGH BROOKS, Inc.

127 West 42 Street New York
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“Welcoming Committee”

away), in the lower left hand corner of the
picture to the nearest, brightest, and most
distinct, in the upper right hand corner.
Also, if you will study the relative positions
of the seagulls in the picture space, you
will see that a sort of lazy curve leads from
the farthest to the nearest bird, tying the
whole together into a picture that looked
good enough in the negative to encourage
us to make an enlargement. Incidentally, the
picture reproduced was enlarged from a
part of a 2¥4 by 2%-inch negative and so

cropped as to give the impression of wide
open space naturally associated with birds.

“Welcoming Committee” is another
chance shot, with the principal member of
the “committee” poised atop a lamp post in
one of the “strong points” of a composition
and the other occupying a subordinate posi-
tion. If you will cover up the wharf pilings,
incidentally, you will see how necessary
these latter are to the giving of strength
and body to the general composition.

MonNEL STIRRING Robp

OU fellows who have been accidentally
dropping your glass stirring rod ther-
mometers to the tune of two or three a year,
listen to this one: Announcement is made of
a new-type item in this field—a combination
Fahrenheit thermometer and stirring rod

made of Monel metal. It is perforated on |

top so it may be suspended from a con-
venient hook or nail and has a crusher on
the bottom.

Another item in this connection is a much
less expensive stirring rod only, of stainless
steel, with a crushing device at the bottom.

Viscose SponGeE HINT

I EEPING the viscose sponge clean and

moist while working at dark-room
chores is one of the minor problems of the
photographic hobby. Placing the sponge just
anywhere until you get around to using it
again for such work as swabbing off nega-
tives and prints is not a satisfactory method
by a long shot. It is obvious that any kind
of grit that might adhere to the sponge
while thus carelessly put down for a moment
or so is bound eventually to do some damage
to the delicate, though hardened, emulsion
surface. One worker solves the problem by
keeping the sponge in a 4- by 6-inch devel-

oping tray filled with water. Thus it is in-
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BANTAM SPECIAL

for black-and-white and full
color, $II5 (with field case)

T'S easy to determine how much
more picture-taking ability you
get for your money when you choose
Kodak Bantam Special. The proof
is in the pictures themselves.
Rainy-day and “off-guard’ snaps,
fast-action shots, indoor snapshots
under Photofloods, theatre and night
club pictures . .. the hard shots are
yours with routine ease. For Kodak
Bantam Special has a super-speed,
super-corrected lens, Kodak Anas-
tigmat EKTAR f.2.0; a 1/500-
second Compur-Rapid shutter.
And the Bantam Special is a de-
light to work with; controls are easy
to get at, easy to operate—they
take the “thumbs” out of picture
making. Atyourdealer’s... Eastman
Kodak Company, Rochester, N. Y.

FEATURES

LENS—Kodak Anastigmat EKTAR £.2.0,
extra-fast, super-corrected.
SHUTTER—Compur-Rapid, 9 speeds to
1/500 second.

COUPLED RANGE FINDER—Military type;
split-field; finds the range and focuses in
one operation.

FILM-CENTERING DEVICE—Locks film ac-
curately in position for each exposure.
FULL-COLOR TRANSPARENCIES . . . Load
with Kodachrome Film, and get gor-
geous full-color transparencies. No extra
equipment needed. Kodachrome trans-
parencies may be viewed as they are or
mounted in slides for large-size projec-
tion with Kodaslide Projector.

ONLY EASTMAN MAKES THE KODAK
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Take Difficult Angle Shots

TRI-TILTOP

Only
%2.50

Rotates and Tilts

A remarkable tripod top that allows you
to “shoot’ individual or member parts
of an entire landscape. Lightweight and
trouble-free, it fits rigidly to any tripod
having standard sockets and screws.
Tilts to any angle, rotates to any degree
engraved on the circular base.

HENRY HERBERT
483 FIFTH AVE. NEW YORK CITY

Send Coupon Today
HENRY HERBERT
483 Fifth Avenue, New York City
Enclosed find check (money-order) for $2.50 for
the TRI-TILTOP which you agree to send me

postpaid. If T am not satisfied, you must return
my money promptly.

Name
Address ..

MAXIM Exposure Meter

Made in U. S. A.

Instantly gives correct exposure for any
camera, movie or still, under all light
conditions. Includes readings for new
ultra-speed films.

Embodying a new optical principle, the
MAXIM is unquestionably the most
scientifically dependable visual meter
on the market . . . simple, speedy and
compact, weighs less than an ounce!

§7 75

= aluminum case

At your, dealer or send
for descriptive literature S.

Manufactured by Maxim Instrument Co.
RAYGRAM CORPORATION

Sole Distributors U. S. A.
425 Fourth Avenue, N. Y. C.
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stantly available, having a place of its own,
and is clean and moist for whatever work
is in store for it. Also, after each swabbing,
it is helpful to rinse the sponge in clean
water and squeeze out the excess. Inciden-
tally, the term squeeze is used advisedly, for
the viscose sponge should never be wrung.

SEEING HEr IN
ECENTLY this department had the

more or less novel experience of meet-
ing an ocean steamer in the company of
news cameramen and reporters aboard a
Coast Guard cutter. It so happened this par-
ticular ship was not specially fruitful in the
way of celebrities and the nearest the cam-
eramen could get to a picture was that of
a couple of young girls who had crossed the
ocean alone. However, the girls declined
very decidedly, simply by running away
from the cameramen and nothing would
bring them within lens-shot.

One of the advantages of boarding a cut-
ter in the early morning (7 A.M., Sunday) is
that it gives one the opportunity of seeing
how things look that early in the day. The
tugboats swirling about the ship looked good
to us, with the sun high-lighting the smoke-
stacks and the smoke rising skyward, and
penciling a light spot here and there on the
body of the busy little boats. The picture
we exhibit here shows a tugboat at the end
of a sharp turn, creating in its path a seem-
ingly sunken platform.

TuE ZEiss AND Lerrz
SHoOWS

HE fourth annual exhibitions held both

by the Zeiss Ikon Company and E. Leitz,
Inc., Contax and Leica distributors, respec-
tively, are now touring the principal cities
of the United States following their open-
ing in New York City during January. Tre-
mendous enthusiasm was evident during the
New York sojourn of the shows; the pictures
brought thousands to the galleries to wit-
ness the work done during the year by ama-
teur, professional, and press photographers
throughout the country.
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The Zeiss show was distinguished by the
fact that about 80 percent of the successful
amateur contributors to the exhibition had
never exhibited their work before. The show
sponsors found their work often on a par
with that of the better known professionals
and veterans of salons. The following com-
ment by the sponsors will be found signifi-
cant:

“The amateur, and particularly the new-
comers among the exhibitors, have a fresh
point of view. They are not really influ-
enced by any one or any school; they shoot
on their own.”

Untutored, uninhibited, they shoot what
they like and the way they like. The ama-
teur spirit alone influences them—Ilet’s
shoot it this way; what’s the odds, we’re
not asking anybody to buy this picture, and
it’s a wow.

The Zeiss show included more than 300
photographs, though a greater number could
easily have been shown if space had been
available. It must have been a heart-rending
business for the jury of selection to pick
300 out of the total of more than 2000 pic-
tures submitted.

Partly due to the greater space acquired
for the showing of the Leica pictures, more
than 700 photographs were included in the
Leitz show. These were made by nearly 300
amateur, press, and professional photogra-
phers in 30 states of the union and 10 for-
eign countries.

Sponsors of both shows saw in the work
submitted a real and decided trend toward
solid, pictorial achievement, rather than
pure trickery, slapstick, or merely candid
photography. Augustus Wolfman, chairman
of the Leica exhibition committee, said:

“The improved quality in candid photog-
raphy, particularly among the amateurs, is
evident not only in the composition, but in
the tone, clear detail, and print caliber of
the individual picture. Candid camera en-
thusiasts used to seek odd pictures of rela-
tives and friends in awkward acts or circum-
stances. They were after the unusual. This
humorous or sadistic trend has disappeared.
Amateurs are recognizing that good candid
camera pictures must have good composi-

“Seeing Her In”
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! | tion, accurate detail, and good print qual- ;
FREE cAMEBﬁ;B.ggIE ity.” goot prmt A %355 %argalngram

ventions, methods

hmoﬁg‘? l{.km The Zeiss show committee felt the same
Loptun andprofits, | way: VOL.28 179 WEST MADISON STREET, CHICAGO, ILL. NO.3

Lnringl money “The selections this year are more varied
sapdmonieCam- | than last. This is perhaps due to a definite
Enlargers, Dark: | trend toward the pictorial, even in the so-
eauipment ac- | called candid camera shots. That trend is
y fonfastonguaran- | now the prime characteristic of the new
2305, WabasﬁEE“L-gamfé photogrlaphy. The can.did'camera Photog-

rapher is not content with just ‘stopping the

action.” He is now intent on composition as

The new 24 x 31
Revolving Back
SPEED GRAPHIC

—more shots for less
money—vertical and
horizontal . . accommo-
dation for photoflash
synchronization. Less

well. His success is shown by better crop- 18NS o $80
ping with an eye to the increased artistic Range finder installation
A CATS EYE values of the pictures selected for the ex- R ~-$27.50
RS 4%"” Carl Zeiss Tessar 1C F:4.5 in Compur
for all who hibition. SHULEET ...oooveiteoeeeeeeseeeeeee et $35
make enlargements 414" Carl Zeiss Tessar F:3.5 Compur sh;t«
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Wich the sdEE-SHARP ou can Exposure METER
see those dim images like a
cat in the dark . . . and get i
ERag Y da kP andles ESIQNEI? fqr use over a wide range The Korelle Reflex
ments. of illumination levels, a new exposure Modern one lens visual focussing mirror re-
Only $2. on absolute money-back guarantee, meter has been announced by the General flex. '%akesl 121;2% }X %t% Shl?tls wlmt‘ L w11nd-
or through your dealer. Descriptive leaflet on Electric Company. Simple in operation and ng. ocai plane sxuber. geD‘{Stz 071"5 close
s dy i R ter i Vietar Anastigmat ¥ 3.5 160S........... $64.90
turdy in construction new meter i 3.5 1enS oo I
R. P. CARGILLE | b y construction, the ne eter 1s a Model II. With Carl Zeiss Tessar F:2.8 lens
118 Liberty Street New York, N. Y. compact, precision instrument for use in $141.90

NATURAL COLOR
5x7 PRINTS $4.00

Mounted, finest quality guaranteed, from your
KODACHROME POSITIVES
or TRI-PAC NEGATIVES

RUTHENBERG COLOR PHOTOGRAPHY CO.
“The Leading Makers of Natural Color Photographs”
4961 Sunset Blvd. Dept. S. 3 Hollywood, Calif.

SEND TOR THIS
-PP . CAMERA
%ﬂg CATALOC

Send for this new money-
saving candid camera catalog
. « «» hundreds of candid,
still and accessory items.
Write Dept. AD.

Balda Baldexette

With Meyer Trioplan
F:2.9 lens. Compur
shutter. Coupled range
finder, automatic film
transport, self-erecting.
Model I—takes 16—114
X 2% on 120 film. Mod-
el II—takes 12—214 x
2% on 120 film... $67.50

Splendid  opportunities. ~ Prepare in
spare time. Easy plan. No previous
experience needed, common school

education sufficient. Send for free

booklet, *‘Opportunities in Photogra-

phy”, ~particulars and _requirements.

Amerlcan School of Photography
at Dept. 2283

3601 Mlchlgan Ave. Chicago, lIl.

Get into this fascinating field. For pleasure or ecareer.
N. Y. 1. famous method of personalized instruction will
make yoéx aal ;xperwtl ltn l':ummtermalI News, EurtPralt. Advgr- =
tising, Candid or Motion Picture photography. Personal At- X
tendance and Home Study courses. Free booklet. G.E. e posure meter

andThese Special Guaranteed
Money Back Values:

Super-Sport Dolly: Trioplan Anastigmat F:2.9 lens,

ORK INSTITUTE OF PHOTOGRAPHY Compur shutter, 16 V P or 12—6 x 6 cm. shsoat; o0
10 West33 St {Dent 139) New York City taking either still or motion pictures under Or with Carl Zeiss Tessar F:2.8 in Compur s:ut't&;‘
all sorts of conditions. o
sorts N S. Voigtlander Superb Reflex: 120 filn—12—2% x 2%
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for P1 8 Profi instrument is the use of a hood to limit more PTG (B o)
or Pleasure € Profit “MEQ | ! 0 g Pilot (6) Reflex: 16 V. P. on 120 film. F:6.3 Anastig-
Be o camera expert. You can ‘A ‘ effectively the angle of the light received to mat lens $16.50
e . 1
| moke prize inning pictures. approximately that of a camera lens. The Contax Model 1. % sec. to 1/1000 F:28 leng, Like
i o your own finishin - ; . . . 3
1 lnrg‘?n’ s.nd(ar;hz::‘g I::. Writs Tuduy particular shape of the opening in the hood Contaflex; with 50 mm. Sonnar F:2 lens, and eve-
of Mo 1037° e u . ready case. Like new. List $362. at Bass ... $235
- 1S ddvantageous because’ when pomted at De Franne Sport: 214 x 3% also takes 16 V.P. on
BURKE & JAMES, Inc. a normal scene, the full angular width of 120 film, F:3.8 anastigmat delayed action shutter.
it 223 W. Madison St. e CHICAGO, ILL. th 1 ek s tal Sole leather case $29.75
€ camera I€ns 1s Included 1n a horizonta Dollina O: 35 mm. Candid, takes 36—24 x 36 mm.
direction, but in the vertical direction a L S R G RO R L A
shutter ... .
much narrower angle is used. This lessens Eveready Case. . $ 5.00
geesa 3 Bass Argonaut: 16 V. P. shots on roll film, of Bake-
“Make Mone With Your Camera” the error of indication caused by strong Sky lite, light weight. Rodenstock Trinar Anastigmat
y light. This hood, when not extended for tak- e - $27.95

ing readings, slips snugly over the instru-

PHOTO-MARKETS ment, protecting the face and light cell. Books at Bass

The hood, in addition to being very 1937 Universal Photo Almanac and Market Gu1§le
. . . . . D00 DAZES.covvvvevceonssresemorersssssoresssseesemmsosseomme oo
This 153-page book tells what to sl.larply directional, is Prov1ded with a pf,mge : = 050
hinged, slotted cover which when opened Variety Arts—nude studies, DOStDAId.......... 50¢
“shoot,” how and where. Gives di- i itivi g How to Make Good Pictures
. ’ L increases the sen51t1v1ty Of the 1nst'rum.ent Eastman Kodak, postpaid.........c.ccceceecieciiecnrenne. ....50¢
rections for submitting photographs by 10 to 1. In extremely low illumination, Elementary Photography
. . B a 0 250 pages . . board
to magazines. Lists 1764 markets where incident light can be measured, the Postage
. hood may be removed and another increase Making Amateur Photography Pay by Ezickson $1.00
for photographs, together with the B e . Postage 05¢
. in sensitivity of approximately 10 to 1 ob- i paeiiias e it
types most suitable for each. tained

A direct-reading scale is provided giving

Seventh Edition—Revised—Up-To-Date f-values and exposure readings for the most

. popular films. Values for films of other

O L e speeds can be obtained by using the calcula-

tor on the hood. This calculator, consisting

of a fixed plate and only one moving plate,

translates foot-candles into shutter speeds
for any film and lens aperture.

'CAMERA CO.

Dept. AD, 179 W. Madison Street
Chicago, Ill.
CAMERA CROSS ROADS OF THE WORLD
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TELESCOPTICS

A Monthly Department for the Amateur Telescope Maker
Conducted by ALBERT G. INGALLS

N observatory dome which observatory-
dome-specialist Leo. J. Scanlon has
characterized as the neatest appearing
hemisphere he has seen on an amateur ob-
servatory is shown in Figure 1. Alfonson R.
Ibarguen, Box 524, West Farmington, Me.,

is the maker and he states that
the construction is such that the
whole thing can be taken apart,
since the pieces are put together
with a total of about 6000 bolts
and screws, all numbered. He
plans later to disassemble it and
ship it to his home in Guatemala.
He has also made a duplicate of
this observatory for Middlebury
College, Middlebury, Vermont.
The outside diameter is 14’ 6” and
the covering material is composi-
tion board with five coats of alu-
minum paint. There are 17 wood-
en ribs, each built of two thick-
nesses screwed together, and the
dome rotates on eight 8” wheels
with grease cups attached. The ef-
fective shutter opening is 30” and
the shutters run on two channel iron tracks,
being opened and closed by an endless rope
and sheave.

The telescope is a 12%”, f/8 Pyrex-mir-
rored reflector and the 50-pound tube (Fig-
ure 2) is made of 20 strips of wood, 1” x
2%"”, each grooved, the whole glued to-
gether, planed, and sandpapered. Ibarguen
writes: “My wife, who has worked with me
from the grinding of the mirror to laying the
stone terrace seen in Figure 1, and on the
construction of the observatory, helped paint
the tube.” This attitude—correct attitude,
of course, for any telescope making ama-
teur’s wife—doubtlessly accounts for the
place of honor given the tube in the Ibar-
guen living room (Figure 2). This is the
place where all amateurs should store their
telescopes. In addition to this evidence of
uxorial straight thinking, Ibarguen’s com-
munication states that his wife painted the
inside of -this tube by crawling through it,
but it possibly will be inexpedient to call
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this little technicality to the attention of
the average wife (inside diameter of tube,
14%").

[Speaking of amateur telescope makers’
wives, the old joke about the man whose
wife gives him an urgent letter to mail and
then discovers it the following spring in his
overcoat pocket—unmailed—is no joke, but
here is reverse English: An order for ATM
has been received bearing a penciled P.S.
in another handwriting which frantically
asks: “Please rush! My husband gave me
this to mail and I forgot it!” The letter was
received 13 days after its own date-line,
from a distance usually requiring only one
day in transit. (To the one reader on whom
light and suspicion are now dawning: no,
not even if you correctly guess it will we
let the lady down. See Luke 6: 42.) ]

Heeding innumerable recommendations
for solidity, loudly preached and prayed for
by Porter, Ibarguen based his telescope on
a 7' concrete pyramid reaching 6’ below
ground (deep frost line in Maine), 68”
square at base and 32" square at top, sur-
mounted by another concrete pyramid 14”
x 32" which tapers to 9” x 11” at top.
The mounting (Figure 3) is by Harry Lee

Figure 2: Try this on your own family
Armiger, of Detroit, and is rugged and
pleasing in design. Note latitude saddle.

F you admire stick-to-it-iveness, and per-

haps envy it, the job shown in Figure 4
may tell you the kind of patience you will
have by the time you reach about 74—the
age of Mr. Elroy Gray, of North Jay, Maine.
Ibarguen thus describes Mr. Gray’s celestial
globe: “The complete globe is the product
of Mr. Gray’s ingenuity. Even the wood for
the stand was grown on his farm. The sphere
is over 17” in diameter and about 7000 stars
are shown. The ball is constructed of suc-
cessively smaller and smaller wooden rings,
glued together, beginning with the largest
at the equator and working toward the poles.
This rough ball was then put on a lathe and
made accurately spherical—and it is accu-
rate!

“Triangles were then cut from a good grade
of paper and cautiously glued to the wooden
ball. This procedure is extremely difficult

and guaranteed to make the most delicate
of men use profanity befitting a mule driver.
The various circles were beautifully drawn,
and finally the stars were carefully printed.
The dies used for printing these were made
of common nails, filed flat on the ends and
cut into various shapes and sizes, to repre-
sent stars of different magnitudes. The pre-
vailing background of the globe is blue, the
Milky Way being of a slightly different
shade. Description is inadequate, for you
must see the globe to appreciate fully its
exquisite workmanship. The following are a
few of Mr. Gray’s hobbies: telescope mak-
ing, including mirrors, objective lenses, flats
and prisms; violin making; photography;
and wood working. He made his first tele-
scope about 50 years ago, and has made in
all 18 or 20 telescopes, his latest triumph
being an excellent 5” refractor.”

OR an observatory dome, which paint is

superior, aluminum or white? “To help
settle the point,” H. E. Dall writes from
166 Stockingstone Road, Luton, Beds., Eng-
land, “I have obtained two maximum-mini-
mum thermometers and am painting two
similar boxes—each ventilated to about the
same relative extent as my obser-
vatory—one white and the other
aluminum. A week’s readings of
the temperature differences in
each box exposed to the sun, etc.
ought to prove helpful. The one
showing the least daily difference
between maximum and minimum
should be best.” Some time later
Dall writes as follows: “The tests
have taught me quite a lot about
the subject of radiation and emis-
sion. The upshot is that, if an
observatory is for purely solar
purposes, white paint is best; but
if for night work, aluminum paint
is best, and by considerable mar-
gins at that.” The domes on Mt.
Wilson are aluminum painted.

I—

Figure 3: The Armiger mounting
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OR several years many amateur tele-

scopticians have known that a Schwarz-
schild reflector was being made by Professor
Cogshall of Indiana University, and now the
job is completed. Professor Cogshall has not
been doing much shouting about this job;
we suspect he was mainly busy really doing
it. On another page in the present number
readers will find a photograph of this tele-
scope, in connection with Professor Russell’s

F:gure 4: Gray’s celestlal globe

article. There it is characterized as “unique.”
This means that there is only one Schwarz-
schild and this is it. For years writers have
written and speakers have spoken of the
Schwarzschild as if it were old stuff but the
plain fact is that, all this time, it has existed
only on paper—Schwarzschild worked out
its optics and nobody had the enterprise to
go ahead and actually make one. In the
photograph shown with Professor Russell’s
article the guiding telescope will interest
amateurs: the objective is separate—no tube
—and there is a diagonal opposite the decli-
nation axis which shoots the light down that
hollow axis and to another diagonal be-
longing to an eyepiece.

Professor Cogshall, who designed this in-
strument, and ground and figured the mir-
rors, is at the guiding eyepiece.

Anticipating inquiries from amateurs who
will now itch to build Schwarzschilds (and
probably itch worse while doing it) we an-
swer these here, in advance. There are no
“instructions,” therefore you will largely be
pioneering. This will be work for the ad-
vanced amateur, and beginners are honestly
and sincerely advised to pass it up till they
have made a dozen or so of the common or
garden variety of reflectors. By that time
most of them will no longer hanker after
such a job, anyway. There is a brief men-
tion of the Schwarzschild, also a cut, on
page 395, ATMA. In his series of articles
(1928-1929) in the Journal of the Royal
Astronomical Society of Canada, Ritchey
mentions (p. 175, May-June, 1928) Schwarz-
schild’s original publication of the optical
design, which was in a book entitled “The-
orie der Spiegeltelescop,” published at Pots-
dam, Germany, in 1905. This work is a
compound of higher mathematics and Ger-
man. Just how the average amateur would
now go about locating this book, except
possibly in a few libraries, is something on
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TIN SLEY LABORATORIES

offers the Advanced Amateur Reflecting Telescopes, 4 inch to 20
inch, sturdy and dependable, reasonably priced. Special atten-
tion to Schools and Institutions.

For the Beginner—Kits of plate and pyrex, Eyepieces, Prisms,
Castings and Mountings, Books, Star Charts. Advice gratis.

6 inch Pyrex Kits, eight grades of Abrasive,
Polishing Materials and Instructions...

Send for our Catalogue, 6c¢.

TINSLEY LABORATORIES

“We supply everything but the stars”

$5.50

Berkeley, California

JOHN M. PIERCE

Amateur Telescope Makers

To make a GOOD telescope requires suitable materials.
You cannot afford to fail because of poor stuff.

We offer supplies selected after long experience, at
prices extremely low considering their high quality.

A six-inch telescope MIRROR OUTFIT:—glass, abrasives, pitch

1 you need to grind and polish a GOOD

parabolic mirror WITH INSTRUCTIONS. ................... $5.00

A suitable EYEPIECE:—positive, achromatic.................... $£4.00

and rouge;—

A really accurate one-inch PRISM (inferior prisms introduce
distortions which ruin the definition of even the best mir-
rOr) i

With these, and patience and intelligence, you can make a

REAL ASTRONOMICAL TELESCOPE.

We will also answer your questions and test your mirror.
These services are free. Write for our price list of supplies.

11 Harvard St., Springfield. Vermont

RGNS s oo venannnaens $6.00

mirror without it.
4 inch “ALL-IN-ONE” kit
6 inch “ALL-IN-ONE” kit
8 inch “ALL-IN-ONE” kit

C. W. JAMER

JAMER’S “ALL-IN-ONE” KITS

Contain finest annealed, edged and bevelled tool and mirror blanks.
We use only new glass. CORRECT thickness. Carborundum powders,
fine emery, rouge, synthetic white pitch (better than natural pitch),
one fully polished diagonal, eyepiece lenses for making 1 inch, 14 inch
and V4 inch positive oculars with instructions for mounting the lenses.
Also the only COMPLETE and AUTHORITATIVE instruction
book—""Amateur Telescope Making” edited by A. G. Ingalls—500
pages, profusely illustrated. Kits may be purchased with or without
this book but we supply no other instructions for making reflectors
because it is impractical for the beginner to hope to make a perfect

$3.00 with book $6.00
$4.00 with book $7.00
$6.00 with book $9.00

10 inch “ALL-IN-ONE” kit $10.00
Send $1 deposit with order—balance C. O. D.

Unbeatable Quality ® Unbeatable Prices @ Compare Either!
BOX 4

with book $13.00

BAYSIDE, N. Y.

—ITELESCOPE MAKERS__
KITS~OUR SPECIALTY

BETTER QUALITY, PRECISION WORKMANSHIP,
LOW PRICES. MONEY-BACK GUARANTEE.

COMPLETE Two 6” glass discs, correct $375

thickness, sufficient abra-
sives, tempered pitch, rouge, instructions, etc. With
““‘Amateur Tel Making’ $6.25

PYREX KITS—6"—g5.50, 8”"—$8.00

ALUMINIZING
OPTICALLY CORRECT FINISH
6"—3g2.50 8”"—g3.50
Other Sizes Proportionately Priced

MIRRORS TESTED FREE OF CHARGE

PYREX MIRRORS MADE TO ORDER
PRISMS—EYEPIECES—ACCESSORIES

F| h de, 33" long, 2”
PERISCOPES dl’:ncon(lnggl iqummer?tngl%”
nrldsml, 1” pent. prism, 42 mm, achr. lens

e dia. -L. Ramsden eyemesce stand $10.00

FREE catalog Telescopes, eruecopes, Binoculars,

etc. Instructions for Telescope Making, 10c.
PRECISION OPTICAL SUPPLY CO.

1001 E. 163rd Street New York City

ALUMINIZING

NEW SURFACE-HARDENED ALUMINUM
COATINGS

with greater resistance to mechanical abra-
sion and uniformly superior in reflectivity
at the same reasonable prices maintained
in the past.

4"—g1.75, 5”"—g$2.00, 6”
—$2.50, 7”"—g3.00, 8"—g$3.50, 9"—
$4.25, 10”"—g$5.00, 11”"—g6.50, 12"—
$7.50, and 1274”—g$8.00. Larger sizes up
to 36 inches in diameter on request.

Coating Prices:

Diagonal Coatings for diagonals of the fol-
lowing widths:

1Y4"—50¢c, 114”"—60c, 134" —75¢, 2"
—$1.00, 2147—$1.25 and 3”"—§1.50

LEROY M. E. CLAUSING
5507-5509Y; Lincoln Ave. Chicago, Ill.




Famous Ross—Watson 10 power Prism Peri-

scope made for U.
spotting, huntmg.

. Gov’t. Ideal for target
observatlon, etc., ete.
Finest optics and mechanics (unsurpassed by any make
of any country), plus large, 40mm., objective lens give
greatest possible light transmlssmn and definition—
equal to many 20X scopes in actual seeing power. Wide
fiold—200 1t. at 1000 3ds, Fully achromatio.

Complete with auxiliary wood handle, swivel tree screw
clamp and extra heavy gole leather case and strap.

FREE Order now. Limited quantity. C.0.D.’s $2

deposit plus postage. Try 5 days. Money
TRIAL back guaranteo.,

16 IN. HIGH

If you own a telescope
you will want a copy of

THE NATURE OF
VARIABLE STARS

By Paul W. Merrill of
the Mt. Wilson Observatory.

Describes in compact, competent
terms the composition, motions,
sizes, natures and changes of vari-
able stars—a rare contribution to
astronomy.

$2.00 all bookstores, or
direct from

The Macmillan Company
60 Fifth Ave. New York City

LABORATORY APPARATUS
BIOLOGICAL SUPPLIES
MICROSCOPES
TELESCOPES

CHEMICALS /
New complete 32-page cutalog lists

hundreds of items of interest to
amateur and professional experi-
menters. Save Money—Buy

rect. Send now! It’s FI{IIE and nrammed
full of bargains and valuable information.

J. H. WINN MFG. CO., Dept. 2003, 124 W. 23 St., New ‘York

Field Glasses & Telescopes

All makes including Bausch & Lomb, Zeiss,

Leitz, Wollensak, etc., carried in stock. Your

inspection cheerfully invited. Prices on request.
HABER & FINK, Inc.

16 Warren Street New York City

Spectroscope and book of 120 experiments $2.50
Telescope clearly showing moon craters $1
Stroboscope with motor, neon lamp and book $1
Electric Fun book, 200 stunts with 110 volts $1
Magic Rod glows in six colors in Lhe dark $1
Spinthariscope: See atoms explod $2
38 W St. Campbell, ‘Calif.

SPECIALTY

Cutting & Sons

KITS OUR

4” kit..g 3.00 Pyrex...§ 4.25
6” kit.. 3.75 Pyrex.... 5.75
8” kit.. 6.75 Pyrex.... 8.50
10” kit.. 10.00 Pyrex.... 13.95
12”7 kit.. 14.75 Pyrex.... 24.00

Kits contain 2 glass discs, 8 grades of abrasives
(fewer do not insure an optically perfect surface),
rouge, pitch or beeswax, and instructions.

Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

(send for free catalogue)

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.
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which your scribe has no data at this writ-
ing. No doubt the small handful of advanced
amateurs who thrive on this kind of diet will
dig it out, and probably Professor Cogshall
will later publish an account of his work in
some of the professional journals. Like the
curve on the Schmidt telescope’s correcting
plate, the Schwarzschild’s is of the fourth
degree type. Harold Lower, who with his
father, Charles Lower, has pioneered in fig-

The gyrotelescope idea

Figure 5:

uring the fourth degree curves of Schmidt
correcting plates, mentions in a letter some
of the odd hunches they have tried out, & la
Edison (try anything once), for tools, in-
cluding glass, gas pipe, buckshot, and shirt
buttons. They speak calmly of making vari-
ous curves and then destroying them without
tears—all a part of the game and lots of fun.
These curves are, of course, not paraboli-
cal but, according to the elder Lower, dia-
bolical. The amateur—or professional—who
tackles fourth degree curves should first
stock up well on the old-fashioned commodi-
ties, patience, courage, stubbornness.

No doubt, after the above discouragement,

everybody will want to make a Schwarz-
schild.

NTERESTING, at least, even if it did not

turn out to be applicable, is an idea sub-
mitted by James Murphy, 621 Third Ave.,
N. E., Mason City, ITowa—the use of a gyro-
scope for stabilizing a telescope on a fixed
star. His letter:

“This one is a little odd, and I can’t figure
out yet whether it will grow up to be an
idiot or a genius. Essentially, the thing is
nothing more than a gyroscope attached to
the lower end of the polar axis, the idea
being that the thing will keep on rotating
in the same plane and drag the telescope
around with it. The sketch (Figure 5) shows
no method of driving it, but an electric
motor would do the trick. I don’t know
everything there is to know about a gyro-
scope, but I do know that it will offer a large
resistance to any force tending to change its
plane of rotation. Now it stands to reason
that a gyroscope isn’t an immovable object.
Its resistance to a given force depends upon
its angular momentum. The force in this
case will be applied in the form of a couple
acting on the ends of the shaft, its amount
depending upon the balance of the mount-
ing and the condition of the bearings, and
also upon the direction and velocity of the
wind, if the thing is used in the open. If
these factors were reduced to the absolute
minimum, and the angular momentum of
the rotor made large enough, it would seem
that the amount of drift would be rather
small. The problem is, could this lag be re-
duced to a point where it wouldn’t be trou-
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blesome, without making the rotor too large?
In the case of visual observation, I believe it
could, but for photography, where an ex-
posure of several hours is indicated, I don’t
know.

“There is also another problem. If the
thing would work out all right, what about
vibration? A well-balanced rotor in good
bearings isn’t the sort of thing which pro-
duces groundshaking vibration, but the
amount of vibration which can be tolerated
in a telescope is very small. It wouldn’t do
to have the star images dancing around in
the field of view like a hula dancer’s navel.
About the only way of really finding out is
to try it, so if you think it worth while, you
can pass it on, and see what the results
will be.”

The above suggestion was referred to the
Sperry Gyroscope Company, Inc., which re-
plied:

“The simplest way to describe the value
of this idea is to say that the scheme is
theoretically possible, but practically away
beyond the technic of gyroscope engineering
at the present time. There are two possible
methods of attacking the job. First is the
direct application of a three-degree-freedom
gyro. This would necessitate a gyroscope
size and weight in excess of telescope, and
would make such a cumbersome apparatus
that, even if it were possible to balance it
accurately, it would still be impractical. To
balance a gyroscope of such a size with three
degrees of freedom runs into tremendous
problems of reducing the bearing friction,
compensating all parts for temperature
change and removing all flexibility of parts
so as to prevent the center of gravity from
shifting with changes of compensation of
the gyroscope.

“The second way would be to have a small
controlled gyro and a relay system or follow-
up system which, through servo motors,
would drive the telescope. This can be done
with sufficient accuracy for many uses where
time delay or angular lag of three to five
minutes of arc are allowable. In telescope
work, however, where the allowable error
must be considerably less than that, the
technic would be too complicated, if at all
possible.

“It is not a new question to us, as it has
been brought up many times and our ideas
as expressed here are not the result of guess-
ing, but of our own experience in attempting
to stabilize other things than telescopes.”

HIS letter was sent to Murphy, who re-
plied: “Well, I guess that’s the story.
It doesn’t look any too promising, but maybe

Obsidian mirror—Bush

Figure 6:

some of the boys might surprise us all by
getting it to work. If you decide to mention
it in the magazine I suggest that you bear
down heavily on the difficulties of making
it work.”

A rumor in the press has hinted that the
Navy had been working on the same method,
to be used for anti-aircraft firing control
mechanisms, also that the big guns of the
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new battleships would have gyroscopes. We |
don’t vouch for this—it may be merely old |
General Rumor speaking; also a telescope
is a considerably more “tetchity” critter than
even a naval gun. Nevertheless, the idea is
intriguing.

BSIDIAN is a natural product com-
monly called volcanic glass and it re-
sembles black glass. As a possible material

Figure 7: Telescope class at N.Y.U.

for telescope mirrors it is mentioned in
ATM, pages 316-317. However, without be-
ing aware of that mention, Dr. W. P. Bush,
American Trust Building, Berkeley, Calif.,
made the mirror shown in Figure 6. “A
piece was sawed from the median part of
a small chunk of obsidian which I found on
a mountainside,” he states, “the objects at
either side of the mirror in the photograph
being the two slabs sawed off. A toothless
copper blade in a hacksaw frame was used
with Carbo to saw out the desired piece,
which was then made circular by means of
Carbo and a tube rotated in a drill-press.
Grinding and polishing were done in the
usual way. The mirror is an f/10, and when
silvered it became very good.”

Often your scribe has sawed 1” by 18”
(cross-section) slabs of stone, using Carbo,
water, and the back of a 48” saw. Time, 45
minutes, less or more.

OR some time the Pennsylvania State

University (State College, Pa.) has been
giving a course in telescope making, and
now New York University (20 Washington
Sq., N., New York, N. Y.) has followed suit.
Figure 7 shows the classroom, which is not
on the campus but in the deep basement of
the Hayden Planetarium at the American
Museum of Natural History. Ramiro Que-
sada, a member of the Planetarium staff
and the instructor, is an old hand at mirror
making. “This course consists of 24 lessons,
three hours each, extending over a period of
24 weeks, during which time the student
will not only have the opportunity to learn
the technic of telescope making but will be
expected to complete a telescope mirror. . ..”
This official statement is quoted in order to
show how our home hobby shapes up when
it becomes a regular course at a university:
72 hours to make a mirror. Well, if you
counted all the necessary make-ready, prob-
ably your first mirror took about that long
—less or more!

EW clubs of telescope makers, amateur
astronomers, or both: Alabama Astro-
nomical Association, B. L. Harrell, 105 N.
10 St., Gadsden, Ala., president. Amateur
Telescope Maker’s Club, Lorimer Knoll, sec-
retary, 1807 Johnson St., N. E., Minneapolis,
Minn. National Capital Amateur Astrono-
mer’s Association, Inc., Stephen Nagy, presi-

dent, 104 C St., N. E., Washington, D. C. |
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Exceptional Values— Edison Storage Batteries
ALL SIZES 1.2 Volts Per Cell
Cells are in excellent condition. Complete with solution, connections

and trays. Prices below are about 10% of regular market price.
Average life 20 years. Two year unconditional Guarantee.

6 Volts (5 cells) 32 Volts (25 cells) 110 Volts (88 cells)

A-4 Amp. 150 $22.50 $112:50 $396.00
A-5 187 22.50 112.50 396.00
A-6 225 22.50 112.50 396.00
A-T 262 22.50 112.50 396.00
A-8 300 25.00 125.00 440.00
A-10 375 37.50 187.50 660.00
A-12 ‘450 50.00 250.00 880.00
B-4 " 75 17.50 87.50 308.00
B-2(J-3) ** 37 15.00 75.00 264.00
L- ! 25 7.50 37.50 132.00
M-8 ' 11 5.00 25.00 88.00

See also our former advertisements in previous issues for other items.

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC.
Dept. S. S., 105 Fulton Street, New York City

“ALNICO>”> MAGNETS

LITTLE GIANT HORSESHOE OR BAR

Newest and Most Powerful Magnetic Alloy
Our 4 07 “Alnico” magnet will pick up about 50 times its own weight
of soft iron. Many startling as well as interesting and useful experi-
ments can be performed with it. We suggest you secure two magnets
with which all the well-known physical properties of permanent
magnets may be performed. Attraction and repulsion properties in
these magnets are greatly magnified. Exaggerated and startling re-
sults can be had. Gravity may even be defied. Catalogue 5S¢
$1.00 each postpaid No
$1.50 per set postpaid C.0.D.

HARRY ROSS
Scientific and Laboratory Apparatus A
84 West Broadway New York City

MONTHLY STAR FINDER
A Magazine of unusual interest for
: Send for sample copy....10c

James S. Andrews, Publisher

Observation Roof, Rockefeller Center
30 Rockefeller Plaza New York, N. Y

The Amateur Astronomer
Yearly Subscription $1

. /READY—TO-USE
W ¢ EQUIPMENT

Through the Wellensak telescope the skies reveal glories indescrib-
able, majestic and awe-inspiring. Made by lens specialists, this 45-power
instrument is optically and mechanically fine. Celestial eye-piece increases
magnification to 68 diameters (practical limit for most amateurs), provides
dark glass filter for solar observation. Tripod adjustable in height from
41 in. to 7 ft; oxydized copper and chromium.

COMPLETE EQUIPMENT
= Telescope, 45-power, $47.50; celestial eye-piece, as above, $9.25;
rigid tripod, with clamp, $32.50. From dealers or direct, postpaid (or
C. O, D.), under money-back guarantee. Literature free.

FREE
BOOK!

WOLLENSAK OPTICAL COMPANY, 817 HUDSON AVE. ROCHESTER, N. Y.

NICELY CORRECTED PYREX [

TELESCOPE MIRRORS
Made to Order

F. L. FRAZINE
1016-17th Ave. North St. Petersburg, Fla.

WANTED
CARL ZEISS TELESCOPE
Send full particulars, size, price, etc.

GEORGE E. KRAEMER
2327 Chickasaw St., Cinecinnati, Ohio

ATEMSCO OCULARS

Approved and used from coast to coast for the third year. Fibre Lens
cells—Brass mounted—diameter 11/ inches.

RAMSDEN TYPE—1"—1"—14" efl oculars
SOLID OCULAR—15"” efl

E $l each

FREE with every order amounting to $3.00 or more
An ATEMSCO single lens terrestrial ocular

AMATEUR TELEscorE MakeRrs SupprLy Co.
Box 213, FLusHing, N. Y.
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TRADE MARKS

AND

UNFAIR
COMPETITION

By ORSON D. MUNN

A TrRADE MARK is an intan-
gible asset of a business, yet
its actual value may grow so
large that it becomes the very
foundation on which depends
the whole structure of the
business. Because of this fact,
every business man should
have available such informa-
tion on trade marks as will
enable him to judge with a
fair degree of accuracy the
desirability of any mark
which he may be consider-
ing.

Here, in one handy vol-
ume, written in non-legal
terms, is a simple yet com-
prehensive interpretation of
the Federal statutes and the
body of common law relat-
ing to trade marks and un-

fair competition.

Price $1.00 postpaid

Published by

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y.

CURRENT BULLETIN BRIEFS

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail)

Lire, LIBERTY, AND THE PURsuiT oF HappI-

NEss tells in pictures and text how the
modern machine age has given man many
things that would otherwise be unattainable.
It particularly emphasizes the fact that ma-
chinery does not enslave man—it emanci-
pates him. The booklet covers briefly the
whole scope of human activities, from im-
proved homes and automobiles through

| various businesses and industries. The Na-

tional Machine Tool Builder’s Association,
10525 Carnegie Avenue, Cleveland, Ohio.—
Gratis.

TrRANE WEATHER MaAcIc is an 8-page illus-

trated pamphlet that deals with various
phases of air conditioning, particularly those
concerned with theaters, hotels, and other
public buildings. Write for Bulletin 3384,
Scientific American, 24 West 40th Street,
New York City—3 cents.

PracricaL Speeps oF FiLms AND PLATEs is

a vest-pocket size booklet that compares
speed ratings and gives the practical speed
values of all the various negative types
available on the American market. It is
furnished in a protective celluloid envelope.
Willoughbys, 110 West 32 Street, New York
City—10 cents.

Hicu StrENGTH CoRROsION-REsisTING Riv-
ETS FOR MARINE CONSTRUCTION is a spe-
cialized technical pamphlet dealing with the

| subject of its title and giving in tabular form
| the physical properties of special alloy rivets.

Write for Bulletin 338B, Scientific Ameri-
can, 24 West 40th Street, New York City.—
3 cents.

| THE OBSERVER’S HANDBOOK FOR 1938 is an

80-page annual containing numerous
tables, lists and maps for amateur astrono-
mers—Ilists of double and variable stars,
star distances, clusters and nebulae, also an
ephemeris of the sun, and, especially, data on
each planet for each month of 1938. Every
amateur should obtain this book annually.

| Royal Astronomical Society of Canada, 198

College St., Toronto, Ontario, Canada.—
Postpaid 25 cents (20 cents each if ten or
more are purchased).

NickeL ArLoy SteeLs IN O WeLL Tools,

by George W. Whitney, tells of the many
advantages to oil-well operators which may
be had by the use of alloy steels in different
parts of their equipment. Write for Bulletin
338C, Scientific American, 24 West 40th

| Street, New York City—3 cents.

Gem Stones is a U. S. Bureau of Mines
pamphlet summarizing the state of the
gem industry, imports, market and so on,
for 1936. Superintendent of Documents,
Washington, D. C.—5 cents (coin).

How to CHANGE OVER TO WELDED DESIGN

FOR PROFITS is a new 32-page bulletin,
profusely illustrated, intended as an aid in
applying electric welding to the design of
machines and machinery structures. Of par-
ticular interest are illustrations of products

as they were formerly built by some other
method and of their modern arc-welded
counterparts. Write for Bulletin 338D, Sci-
entific American, 24 West 40th Street, New
York City.—3 cents.

WHAT AN InvEsTOorR SHouULD KnNow is a

pocket-size booklet containing 32 pages
which covers briefly elementary points which
are not often understood by inexperienced
investors, It further describes the methods
which swindlers have frequently used to
defraud unsuspecting investors. The key-
note of the discussion is: “Before you in-
vest—investigate.” National Better Business
Bureau, Inc., 405 Lexington Avenue, New
York City—8 cents.

HicH-SPEED VULCANIZATION OF RUBBER, by

A. R. Kemp and J. H. Ingmanson, is a
technical bulletin describing the factors in-
volved in the continuous vulcanizing pro-
cess now employed by the rubber-covered-
wire industry. Monograph B-1019, Bell
Telephone Laboratories, 463 West Street,
New York City. Limited free distribution.

ANTHRACITE INDUSTRIES MANUAL OF AN-

THRACITE AS A DomEestic FUEL is a 115-
page book which presents in compact form
much of the experience and knowledge
which has been gleaned by a number of
well-known combustion engineers. It cov-
ers a description of anthracite and its prop-
er combustion, heating systems and equip-
ment, and methods which should be used
for obtaining a maximum of satisfaction
from anthracite. Anthracite Industries La-
boratory, Primos, Del. Co., Pennsylvania.—
50 cents.

WhayY AR WRECcKs? is a discussion of the

causes of airplane accidents and correc-
tive measures which have been advanced
by various authorities. It includes a sum-
mary of crashes of scheduled airplane flights
in the United States from August 7, 1934 to
March 25, 1937 inclusive. The Common-
wealth—Part II, November 6, 1937. The
Commonwealth Club of California, Hotel
St. Francis, San Francisco, California.—35
cents.

Fires oN Farwms, Leaflet No. 44, United

States Department of Agriculture, deals
with the various causes of farm fires and
how fire hazards may be and should be re-
moved. Superintendent of Documents, W ash-
ington, D. C.—5 cents (coin).

Eve Hazarps IN INDUSTRIAL OCCUPATIONS

is a handbook for safety engineers, safe-
ty committee-men, industrial physicians and
nurses, and for those responsible for any
industrial operations. The volume contains
247 pages and includes 59 illustrations deal-
ing with the safeguarding of eyesight in fac-
tories, mines, shops, and offices. This hand-
book formerly sold for-$1.50. As long as the
supply lasts it is available at the special
price mentioned. The National Society for
the Prevention of Blindness, 50 West 50th
Street, New York City.—50 cents.
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LEGAL HIGH-LIGHTS

Patent, Trade Mark, and Related Legal Proceedings That
May Have a Direct Effect on Your Business

By ORSON D. MUNN, Litt.B., LL.B., Se.D.

New York Bar
Editor, Scientific American

CORPORATION LICENSES

T the present time there is pending be-
fore Congress a Bill which has re-
ceived surprisingly little publicity in view
of its far-reaching effect upon American
business. The Bill is being sponsored by
two senators of more than ordinary ability in
parliamentary tactics, and accordingly, it
deserves careful watching.

The purpose of the Bill is to accomplish
certain social reforms which have heretofore
been regarded as outside the province of the
Federal Government, by requiring corpora-
tions engaged in interstate commerce to be
licensed by the Federal Trade Commission.
The Federal Trade Commission is given ex-
traordinary powers to grant, modify, or re-
voke such licenses. Thus, the Bill provides
that: “It shall be unlawful for any corpora-
tion to engage directly or indirectly in com-
merce without first having obtained a li-
cense therefor from the Commission.” The
Bill also provides “that such license shall
contain such terms and conditions as the
Commission shall prescribe as necessary and
appropriate to carry out the purposes of this
Act, shall be effective from the date speci-
fied therein, and shall continue in effect
until suspended or revoked.”

In order to receive a license from the
Federal Trade Commission a corporation
must submit detailed information as to its
financial structure and must certify to the
Commission that it intencs to comply with
the provisions of the Bi.l end any require-
ments that may be imposed by Congress as
a.condition to its right to engage in com-
merce. In addition to this the licensee must
comply with certain labor and fair trade
practices. Thus, no person under 16 years of
age may be employed by the licensee; fe-
male employees must be paid at the same
rates of pay as male employees doing similar
work; and the right of employees to self-
organization and to join labor unions must
be guaranteed.

The Bill also contains provisions intended
to protect investors. Thus, a licensee is re-
quired to have the principal place of busi-
ness and executive offices in the state of in-
corporation. The right of a corporation to
hold stocks of other corporations is greatly
restricted, and the right to vote the shares
of stock of a subsidiary corporation is vest-
ed in the stockholders of the parent corpora-
tion rather than in the parent corporation
itself. Also, rather rigid restrictions are
placed upon the financial set-up of licensees.
One of the most important of these restric-
tions provides that the surplus of a corpora-
tion shall not exceed 50 percent of the value
of its capital stock.

One provision of the Bill would introduce

an entirely new element into the relations
between business and government. Under
this provision a stockholder of a corporation
can deliver a proxy to vote his shares of
stock only to a person who has been certi-
fied by the Federal Trade Commission and
the Civil Service Commission as a duly ac-
credited corporation representative. The
compensation of the corporation represen-
tatives is fixed by the Federal Trade Com-
mission but is paid one half by the corpora-
tion and one half by the Federal Trade
Commission.

At the present writing the Bill is 31 pages
long and it is difficult to summarize all of
its provisions. However, in addition to the
high-lights of the Bill as outlined above there
are many other provisions which have a
far-reaching effect upon every corporation
engaged in interstate commerce.

One further provision that is worthy of
note is that the Federal Trade Commission
is given extraordinary powers of investiga-
tion, interrogation, and subpoena in connec-
tion with its duty of supervising and en-
forcing the Bill.

CAVEAT VENDOR

HE United States Supreme Court has
recently held that laws are made to pro-
tect the trusting as well as the suspicious
and that the Federal Trade Commission has
the power to restrain misrepresentations even
though they are palpably and obviously false
and would not deceive a cautious person.
The publishers of an encyclopedia had
represented to customers that they were dis-
tributing the encyclopedias as gifts and that
the customer only had to pay $69.50 for a
loose-leaf supplement or extension service.
The Federal Trade Commission found that
these representations were false; that the
encyclopedias were not given away; and that
as a matter of fact the publisher was selling
the encyclopedia and the supplement for the
price of $69.50. The Commission accordingly
ordered the publishers to cease and desist
from making false representations of this
character. The order of the Federal Trade
Commission was subsequently reviewed by
one of the circuit courts of appeal and the
court overruled the Commission on the rath-
er interesting theory that the representation
that the encyclopedia was given away was
so obviously false that no one would be
misled by it. The case was then taken to the
United States Supreme Court, which over-
ruled the circuit court of appeals and sus-
tained the Commission on the theory that
the laws are intended to protect the trust-
ing as well as the suspicious. In this con-
nection the Court stated:
“The fact that a false statement may be
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obviously false to those who are trained and
experienced does not change its character,
nor take away its power to deceive others
less experienced. =« « * Laws are made to
protect the trusting as well as the suspicious.
The best element of business has long since
decided that honesty should govern com-
petitive enterprise, and that the rule of
caveat emptor should not be relied upon to
reward fraud and deception.”

PrivaTE FicHT

HE owners of the exclusive right to

broadcast over the radio a description of
a prize fight can restrain a competitor from
interfering with that right and from appro-
priating news of the fight from the exclu-
sive broadcast and furnishing it to other
broadcasting stations.

The promoters of the fight between Joe
Louis and Tommy Farr gave the exclusive
broadcasting rights to the fight to one of
the large broadcasting companies. A news
agency engaged in the business of supply-
ing news to broadcasting stations announced
that it would supply its customers with a
running account of the fight while it was in
progress. The promoters of the fight and the
owners of the exclusive broadcasting rights
brought suit against the news agency to re-
strain it from interfering with its exclusive
broadcasting rights. The court found that
the purchasers of tickets to the fight were
bound by agreement not to take motion pic-
tures and not to broadcast the fight. The
news agency advised the court that it in-
tended to “obtain tips from the ringside
broadcast as to the facts of the progress of
the fight, and to authenticate them by in-
dependent investigation by newsgathering
representatives of defendants located at
vantage points outside of the stadium but
within view of the bout.” The court found,
however, that the running account of the
ficht to be furnished by the news agency
would necessarily be based to a substantial
degree upon the exclusive broadcast, and
that accordingly the plan of the news agency
could not be utilized without an unlawful
appropriation of plaintiff’s broadcast. An in-
junction was accordingly granted.

8 O’Crock—onN Lanp
AND SEA

PROMINENT grocery company own-
ing the wellknown trademark “8

0’Clock” for coffee has been awarded an
injunction restraining a competitor from
using “8 Bells” to designate his coffee.

The plaintiff has used the trademark “8
0’Clock” for coffee since 1869 and the mark
has been extensively advertised and is
well known throughout the United States
and Canada, while the defendant did not
adopt the name “8 Bells” until the year
1932. The court found that “8 Bells” was
deceptively similar to “8 O’Clock” and that
its use by defendant constituted trademark
infringement and unfair competition. In
reaching this conclusion the court stated:

“We judicially notice the fact that the
word ‘Bells’ is a nautical term for ‘O’Clock’
and so used eight bells after midnight means
eight o’clock in the morning. s« % % The use
of the designation ‘8 Bells’ by defendant con-
stitutes unfair trade practice and infringes
plaintiff’s trademark of ‘Eight O’Clock’ and
‘8 0’Clock’.”
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ALCOHOL, ONE MAN’S MEAT—

By Edward A. Strecker and Francis T.
Chambers, Jr.

“ ANOTHER man’s poison” fittingly de-

scribes this volume, which is neither
for nor against the use of alcoholic bev-
erages. As a matter of fact, the authors
believe that alcohol may be a source of
normal enjoyment, but at the same time
they know that there are psychological
factors involved which are as important
for the individual to know as for the
medical man who may later be called
upon to treat that man’s alcoholism.
Parts of the book are “The Psychology
of Alcoholism” and “The Treatment of
Alcoholism,” these two being broken
down into a number of chapters each.
For the layman the first part is, of
course, the more interesting, some of
its chapters being “Alcohol, The Cam-
ouflaged Narcotic,” “The Identification
of the Alcoholic,” “The Alcohol Satu-
rated Personality,” “Alcohol and Sex,”
and “The Alcoholic Breakdown.”—$2.65
postpaid.—F. D. M.

THE CHEMISTRY OF PETROLEUM
DERIVATIVES—Volume II

By Carleton Ellis

ETROLEUM serves as a raw mater-

ial for an ever-growing number of
valuable chemical synthetics. New in-
dustries are continually growing to im-
portance in this field and development
proceeds at a rapidly accelerating rate,
as Volume II of Ellis clearly demon-
strates. In 1934 the first volume, cover-
ing with remarkable thoroughness all
the research up to that time on chemical
derivatives of petroleum, contained some
1285 pages. So swift has been progress
in the subsequent years that the second
volume, designed to bring the first up
to date after only three years, appeared
in 1937 with a total of 1464 pages. The
two volumes together form the standard
work on the subject. Lest there be mis-
understanding, let it be clearly stated
here that neither volume deals with
petroleum refining of itself but rather
with the multitudes of products derived
from crude oil and natural gas by
chemical treatment.—$20.50 postpaid.
—D. H. K.

UNIVERSAL PHOTO ALMANAC
AND MARKET GUIDE—1938

MATEUR photographers who feel
that they should be able to make
money with their cameras will find in
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this book many hints that will be of
value. A series of articles tells what,
when, and how to photograph, how to
sell your photographs profitably, how to
handle your equipment, what picture
journalism consists of and how to make
contacts with editors, and many other
things that the would-be photo journalist
will want to know. A pictorial section
presents some of the work of this coun-
try’s foremost photographers; a 34-page
formulary gives in compact form most
of the standard formulas. The market
guide section tells who purchases what
kind of photographs, approximately the
price paid, and gives other pertinent
data regarding hundreds of publications
that are in the market for photographs.
—3$1.00 postpaid.—A4. P. P.

FORTY YEARS OF AMERICAN-JAP-
ANESE RELATIONS

By Foster Rhea Dulles

EADERS who desire to be well-in-

formed concerning the international
background of our relations with Japan
will find in this book a period-by-period
history, beginning with our Spanish War
days and tracing through in a clear se-
quence periods of the Open Door, the
Boxers, the’'Russo-Japanese War, dollar
diplomacy, and the European War, also
the more familiar recent periods.—$3.15
postpaid—4. G. I.

THE RADIO AMATEUR’S HAND-
BOOK—1938 Edition

EVERY year there is published a new
edition of the Radio Amateur’s
Handbook—the present one is the
fifteenth. It covers the entire story of
amateur radio from its beginnings up to
the present day. Then it presents ele-
mentary radio principles, fundamental
circuits, vacuum tube facts, equipment
design and construction, amateur radio
telephony, ultra high frequency appara-
tus, and so on throughout the whole
gamut of amateur radio. There are 446
pages (including an index) of accurate
facts that will be of value to everyone
interested in short wave communication.
As could have been said for every pre-
vious edition, this one is “the biggest and
best yet.”—$1.00 postpaid.—A4. P. P.

AMERICA’S YESTERDAY
By F. Martin Brown

O previous book has covered so
much territory as this new work,

which is an account of our present knowl-
edge of the early Indians, Pueblos,
Mayas, and other middle Americans, the
early Peruvians, Incas, and the Mound-
builders. In fact it is a full compendium
of New World anthropology. It may err
a little in one respect which, however,
is equally characteristic of popular pres-
entation of other branches of science:
the popularizers are often more certain
that the scientists are correct than are
the scientists themselves. This, however,
is a minor matter in connection with so
valuable a survey as the present one.—
$3.65 postpaid.—A4. G. I.

PHOTOGRAPHY OF THE NUDE
By Marcel Natkin, D.Sc.

STHETIC photography is the es-

sence of the present book. The au-
thor first discusses the nude in classical
paintings and sculpture and then pres-
ents 32 plates showing various treat-
ments of the nude from expressive
through phantasmagoria and stylized to
realistic treatment. The book is supple-
mented by a series of notes on technique
and by a discussion of soft-focus photog-
raphy and its application to the main
subject. This is in every respect a seri-
ous treatment of a legitimate phase of
the art of photography.—$2.65 postpaid.
—A.P.P

GOVERNMENT OWNERSHIP AND
OPERATION OF RAILWAYS FOR
THE UNITED STATES

By Lewis C. Sorrell

HERE are many arguments pro and

con on the question of whether rail-
ways of this country should be under
government ownership and operation.
Professor Sorrell, who has been profes-
sional advisor to the Transportation
Conference and to the Railway Business
Association, gives us in this volume the
essence of all these arguments. He shows
that we have had very little experience
in such operation and, on the basis of
this fact, outlines the problem from the
standpoint of public interest. One chap-
ter is devoted to the subject of whether
government ownership is at present im-
minent. A short but rather complete
bibliography concludes the volume.—
$3.20 postpaid.—F. D. M.

RAILWAYS OF THIRTY NATIONS
By P. Harvey Middleton

S a companion piece to the volume
mentioned immediately above, this
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study gives the background and present
status of the railway systems of the more
important countries of the world. In
this study must of necessity be included
a considerable amount of discussion of
the historical aspects and the sociologi-
cal and economic factors which differ
greatly from nation to nation. There
are few statistics as such, though the
text itself contains many figures relating
to mileages, construction costs, and the
like. A four-page bibliography is in-
cluded.—$3.20 postpaid.—F. D. M.

THE BOOK OF WILD PETS
By Clifford B. Moore

DISCUSSION on the care and feed-

ing of our native wildlife in captiv-
ity, with notes on their identification
and life habits. The author is biologist
in charge of the Trailside Museum at
Springfield, Massachusetts, and he ap-
pears to have a large fund of practical,
not merely general, advice in building
and maintaining quarters for a wide
variety of aquatic life, insects and pet
spiders, also mammals and birds, as well
as in their care and feeding. This large
illustrated volume is a reference book.
—$5.20 postpaid.—A4. G. I.

THE STORY OF GEMS
By Herbert P. IV hitlock

POPULAR handbook on precious
and semi-precious stones—diamonds,
opals, quartz gems, ornamental stones—
the antique use of gems, the lapidary
art, the forms in which gems are cut,

and other general gem lore.—$3.65 post-
paid—A4. G. I.

WILD ANIMAL WORLD

By Raymond L. Ditmars and William

Bridges

UPPOSE you could sit down 18 times

with the men who conduct the big
Zoo in New York and listen each time
for an hour while they related their
choicest tales of exciting happenings
among the many animals that have been
kept there. Doctoring under difficulties,
animal myths and superstitions, the un-
expected always happens, a pea-green
lion, midnight in the zoo, adventures
with elephants, a nose for zoo news—
these are some of the subjects of the 18
informal narratives in this most readable
book.—$3.15 postpaid.—A4. G. I.

SOCIALIZED MEDICINE IN THE
SOVIET UNION

By Henry E. Sigerist, M. D.

NTER long sojourns in Russia study-
ing his subject at first hand, the
professor of the history of medicine at
Johns Hopkins University describes in
detail his findings concerning socialized
medicine—he likes it. His account will
make interesting reading to the minority
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who also like the same idea.—$3.65
postpaid.—4. G. 1.

INTRODUCING THE CONSTELLA-
TIONS

By Robert H. Baker, Professor of As-
tronomy, University of Ill.

VERY elementary book full of run-

ning comment on the constellations
and the important stellar features in
them, organized by seasons. Attractively
illustrated with numerous blue half-tones
of celestial features, also with simple
charts of the constellations. This is a
book for relatively non-serious students
of the stars, readers who do not care to
dip very deep, but wish to be entertained
and lightly instructed while learning the
constellations.—$2.65 postpaid.—A4.G. I.

THESE AMAZING ELECTRONS
By Raymond F. Yates

POPULAR treatise dealing with the

applications of electronics to medi-
cine, surgery, music, television. The au-
thor gives us pictures of practical appli-
cations rather than the pure physics of
the electron—though the latter is suf-
ficiently explained wherever needed. A
well-illustrated,  well-rounded  book
which tells its story clearly but with-
out frills or fanfare.—$3.90 postpaid.—
4. G 1L

ANIMAL TREASURE

By lvan T. Sanderson, B.A., F.L.S.,
FZ.C,F.RG.S.

HE entertaining, rather racy account

of a young self-taught English
zoologist (later with a degree from
Cambridge) who, without the orthodox
ideas of the professional zoologist, went
to West Africa to study the behavior of
animals in their natural environment in-
stead of in cages. As science it has been
scathingly dealt with in public by a
Harvard zoologist on the grounds that
its many errors prove the author to be
over-imaginative and not a true scien-

tist.—$3.20 postpaid.—A4. G. I.

AUTOMATIC FREQUENCY
CONTROL SYSTEMS

By John F. Rider

HE addition of automatic frequency

control to the superheterodyne cir-
cuit not only permits the receiver to be
tuned automatically by means of push-
buttons but to be tuned more accurately
than is possible by the use of a dial.
The first four chapters of the book are
devoted to a description of the applica-
tion of basic principles; the rest of
the chapters cover the different types of
AFC circuits found in modern commer-
cial receivers, their alignment, and a
general discussion of their servicing. All
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the automatic and semi-automatic tuning
systems are too numerous to be ex-
plained, but two or three, whose func-
tioning may be considered basic and
typical of many others, are covered very
adequately. The explanation of -what
happens when a tuning push-button is
depressed and how the AFC circuit
compensates for the mechanical inac-
curacies of automatic tuning is excellent,
as is also the author’s treatment of both
the theoretical and the practical sides
of automatic frequency control.—$1.15
postpaid—G. C. B. R.

PHOTOGRAPHIC HINTS AND
GADGETS

By Fraprie & Jordan

HAT advanced amateur photog-

rapher has not at some time or oth-
er yearned for some particular piece of
equipment, yet could not afford to pur-
chase it or could not acquire it at the
exact time when it was needed? That
many such men have gone through just
this experience and have made use of
their own initiative to provide the de-
sired equipment is definitely evidenced
by the content of the present book. Here
is presented a vast array of data telling
exactly how to make all kinds of photo-
graphic equipment from cameras to
film clips, from lighting controls to en-
larging easels. Space is too limited here
to even attempt to list the 250 articles
which tell photographers exactly how
they may make many ingenious labor-
saving devices to help them in their
work. Out of these 250 there will be doz-
ens that every photographer will straight-
way start to make. Nearly 500 illustra-
tions.—$3.70 postpaid.—4. P. P.

INORGANIC CHEMISTRY
By Morgan and Burstall

N the general focusing of attention on

the spectacular achievements of or-
ganic chemistry, the coordinating pat-
tern of inorganic chemistry and the re-
markable facts being learned about the
90-odd elements have been rather neg-
lected. In this book the latest theories
developed on the one hand by studies
of atomic structure and on the other
from complex organic compounds of
metals are reviewed in some detail. It
is not a book which a layman may ex-
pect to enjoy, but one likely to prove
of important value to chemists by giving
them a broad view of recent develop-
ments in their science.—$6.20 postpaid.
—D. H. K.
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“Gee, Mom, Were They All Poor People?”

“Not exactly poor, Bobby. They had money. But they didn’t have all the
nice things that we have—such as a radio, and electric lights, and a vacuum
cleaner. You see, they didn’t have electricity, or automobiles, or airplanes.
Most of those things hadn’t even been invented.”

VEN as late as 1900, only one American

home in every seven had a bathtub; one
in 13 had a telephone; one home in 30 had
electric lights. There were only 8000 automo-
biles. Manufactured products were scarce and
expensive.

Today there are 20 million bathtubs, 18 million
telephones, 22 million wired homes, 25 mil-
lion automobiles, and millions of other manu-

factured products which were unheard of in
1900 but are now plentiful and sell at a fraction
of their former cost.

General Electric scientists and engineers, by
applying electrical methods to the tasks of in-
dustry, have helped to provide us with the
many products that contribute to our comfort
and convenience, and to the hundreds of serv-
ices which we enjoy today.

G-E research and engineering have saved the public from ten to one hundred dollars
Sfor every dollar they have earned for General Electric

GENERAL @ ELECTRIC

Listen to the G-E radio program, with Phil Spitalny and his all-girl orchestra, Mondays, 9:30 P.M., EST, NBC Red Network
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