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AN IMPORTANT

MEMBER

OF YOUR FAMILY

THE telephone is something more than an instru-
ment to carry your voice across the miles. It is
a most important member of your family.

Faithfully, constantly, cheerfully it serves
you. Keeps you in touch with friends. Stands
guardian over your home. Helps to put more
pleasure and achievement into life and living.
And does it all so capably.

When you are moving, you keep your tele-
phone in the old home until the last van has
gone and you place the key in the lock for the
final turn. You arrange in advance to have a
telephone ready at the new address so there will

be no break in your contact with the world.
When a young couple starts housekeeping. When
there is illness in the home. When somebody
goes away. When distances are great. When
emergencies arise. On all of these occasions the
telephone earns its right to family membership.

Day or night, any part of the telephone com-
pany’s army of skilled workers, intricate equip-
ment, and millions of miles of wire is at your
command.

It is the Bell System’s constant endeavor to
make the telephone worth more and more to
every subscriber.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY




ACROSS THE EDITOR’S DESK

RGANIZED transportation by air is playing an

increasingly large part in business in this

country. Large transport companies are op-
erating on schedules that are adhered to with the
regularity of clockwork. Safety is the watchword,
and the physical and mental comfort of the passen-
gers is given every possible attention. To present
to our readers a graphic picture of this newest form
of business travel, we asked Charles R. Marshall, a
typical business man, to write of a recent trip which
he made across the continent, with various stop-
overs. He has done so, and the results of his efforts
will appear in our November number. Mr. Marshall
is thoroughly sold on the desirability of air travel
for the business man. You will find out why when
you read his article.

When, with the aid of a few strips of paper,
pencils, and a pair of scissors, you can demonstrate
to your own satisfaction some of the properties of
the curved space of Einstein and Riemann, ad-
vanced theories of physics become clearer. Parallel
lines that meet; parallel lines that remain parallel,
yet diverge; straight lines that come back to their
starting points; space that is finite yet endless—
these are some of the anomalies of logic that will
be explained in an article scheduled for our No-
vember issue. John P. Nikonow has prepared this
article for the layman who has difficulty in grasping
some of the fundamentals of the abstruse concepts
of space and he has succeeded admirably in pre-
senting demonstrations that the reader may dupli-
cate for himself and thus see the evidence in his
own hands.

“The time is near when photo-elasticity will be
taught in every major engineering school and ap-
plied in every modern engineering laboratory.
Photo-elasticity has already materially contributed
toward the solution of many problems in stress
analysis, and further progress may be anticipated—
notably in such fields as impact stresses, tool cut-
ting, stresses due to centrifugal forces, and gear
action. Within its scope, photo-elasticity is more
powerful than the most powerful X rays. . ..” This
quotation from the article, “Looking at Stresses,”
by Max Mark Frocht, Ph.D., gives succinctly the
author’s interpretation of the value of the newly
developed method of determining the complex

stresses set up in all sorts of engineering structures.
The method of seeing these stresses will be described
in an article scheduled for publication next month.

A Dbeautiful new bridge which takes its place
among engineering and architectural marvels of the
day has just been completed at East Pittsburgh,
Pennsylvania, and will be discussed in an article
scheduled for publication in our November number.
This bridge, spanning the valley of Turtle Creek
at a point where it is crowded with great industrial
plants and railroad tracks, has been named the
George Westinghouse Bridge, in honor of the
founder of the huge business, the main plant of
which lies in the shadow of its arches. The great
central arch is the world’s longest of its type.

Our “shop” article for the November number will
take the reader through a watch factory and show
him something of the way in which the almost mi-
croscopic parts of accurate time-keepers are fabri-
cated and assembled. An idea of the interesting
facts about watch manufacturing that will be pre-
sented may be gained from the statement that it
takes almost as many preliminary drawings to
design a new watch as to design a locomotive! One
of our editors has made a study of the subject and
has prepared an informative article which will be
illustrated by a series of specially posed photo-
graphs.

To the average person, high-tension transmission
lines are most mysterious. The wide swath cut
through hillside forests like the path of a monster
war tank, the tall skeleton steel towers in stately
lines across valley and hill and river, and the grace-
fully curved wires that swing between these towers
like the web of a gigantic spider, all aid in building
up the mystery. Electric power is essential to our
modern industrial era and from this necessity has
grown the distributing system, the physical aspects
of which—the transmission lines—intrigue the trav-
eler through the country-side. An expert in high-
voltage transmission has prepared, at our request,
a comprehensive article, to be published soon, which
clears up much of the mysterious background of
how these lines are planned and constructed.

O I

Editor and Publisher
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A New Way To Better Golf

By ALex. J. MORRISON

IT is one thing to know the game but it is quite an-
other to be able to express that knowledge so that
others can readily understand and, what is most
important of all, be able to carry out the instruction.
Such a gift has the author and there will not be a
single “Mr. Over A. Hundred” who will not find it most
profitable to read and reread what this “Pro.” says. He
has been able to prove all he contends by pupils who
have vastly improved their game as a result of his in-
struction. In fact, this reviewer has spent much too
much time on this book, with the whimsical wish that
it had been available when he was a golf addict. Splen-
did, unique photographs and illustrations complete this
best of all golf instruction books.—$2.15 postpaid.

Scientific Self-Defence

By W. E. FAIRBAIRN

TRAINED for many years in the practice of jiu-
jitsu, the author has evolved a means of defence
for the nonactive civilian who wishes to be able
to protect himself from assault by thugs or other
malicious persons. All the holds are fully described
and illustrated so that one can readily practice them
without further instruction. Douglas Fairbanks, who
has somewhat of a reputation for efficiency in jiu-
jitsu, writes the preface in which he heartily com-
mends the book as well as the wrestling art of the
author.—$3.65 postpaid.

The Truth About Hoover

By Herert COREY

THERE seems to be a most malicious tendency to
vilify Presidents, though just why the present in-
cumbent should be the subject of such insidious at-
tacks it is hard to understand. At any rate here are
the facts as deduced from official papers and records,
and from the testimony of the men themselves who had
the best knowledge and were in the best position to
judge. Regardless of righting an odious wrong this
biography is most interesting for it gives in detail the
events of a most successful career about which little has
hereto been known.—$2.65 postpaid.

TheCareand Repair of Books

By H. M. LYDENBERG and JOHN ARCHER
of the N. Y. Public Library

For the book collector or librarian, a practical sum-
ming up of the best current ideas as to how to repair
book-pages, plates and bindings. Detailed instruc-
tions for the care and repair of books naturally
covers some enemies of books, repair and mending,
treatment of paper, vellum, the care of leather bind-
ings and the treatment of cloth. All the necessary
tools and accessories are illustrated and the direc-
tions are simple, clear and conclusive. A book every
library should have.—$2.15 postpaid.

The Universe Unfolding

By Rosert H. BAKER
Prof. Astron. Univ. Il

THis is the second of A Century of Progress Series;
the first, “The Queen of the Sciences,” was reviewed
in our February issue. Within the space of its 140
pages Professor Baker, who is the author of a well-
known textbook of astronomy, has compressed a
remarkably revealing popular account of that sci-
ence without taking the reader over any of the rough
bumps of the textbook.—$1.15 postpaid—A4. G. I.

A Speech for Every Occasion

By A. C. EpGerTON

ConTaINs examples of speeches for holidays, patri-
otic gatherings, political meetings, civic associations,
business and professional meetings, educational and
religious occasions, fraternal societies, social affairs
and sporting events and toasts.

Tucked between the covers of the book are scores
of stories told with a charming zest. The book is
pithy, informative and never dull.—$2.15 postpaid.

Man and Microbes

By STANﬁOPE Bayne-Jones, M.D.
Prof. Bacteriology Univ. Rochester

THE third of A Century of Progress Series. This
little 128-page book is a gem. It contains more
meaty information about microbes than many a full-
grown book can boast, and it was found to make
most pleasant reading. It tells in non-technical lan-
guage just about what the average layman would
like to know about microbes.$1.15 postpaid—A. G. I.

Modern Pisé Building

By KarL J. ELLINGTON

BuiLpiNgs last for centuries when constructed of
rammed earth as described in detail in this practical
little book.

All the information concerning mixtures of soil,
tools, finishes, etc. are given in complete details with
dimensions of forms and other essential data.—
$2.65 postpaid.
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FRANK J. SPRAGUE

FOR his many important achievements
in the field of electrical traction and
his development of electrical elevators and
their control, constant speed motors, and
automatic remote control systems, both as
a pioneer and as a diligent worker even
now at the age of 75, tribute was rendered
by many notables to Dr. Sprague recently
on the occasion of his birthday. One of our
really great electrical pioneers, he has
been called the father of electrical trac-
tion. He was the first to demonstrate, in
1886, the practicability of motors for rail-
way use. When others were skeptical of
the practical value of alternating current,
as opposed to the direct current upon
which, in the early days, the future of elec-

tricity seemed to be based, he advised ac-
tive prosecution of alternating current de-
velopment. Dr. Sprague was the first to
apply electricity to the elevator, and to the
present day has continued his work in that
field. In 1926, he perfected the first opera-
tive dual elevator.

Dr. Sprague was educated at the United
States Naval Academy 1874-1878, resigned
from the Navy in 1883, was an assistant
to Thomas A. Edison for a year, and then
formed his own company, the Sprague
Electric Railway and Motor Company
which later merged with the Edison Gen-
eral Electric Company. He then formed
the Sprague Electric Elevator Company
and finally the Sprague Electric Company.
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RECORDING THE PAST DESPITE
WIND, FLIES, AND HEAT

198

UTSIDE the temple of Medinet Habu, at ancient

Thebes (usually known as Luxor), an artist-
draftsman is drawing in ink on enlarged photo-
graphs of the temple walls. He is tracing the lines
of the original inscriptions, after which the rest of
the photograph will be bleached out, leaving only
the ink lines, from which blue-prints will be made
for further study. Frequent “proof-reading” (see
page 202) insures correctness of the reproductions.



The local trucking service is taking a rest at the Theban temple of Medinet Habu. Both the

epigraphic and the architectural survey go hand in hand and require the transfer of material

NEW KNOWLEDGE OF THE RISE OF MAN

By A. A. HOPKINS

‘x 7 E have published many articles
on the human development of
physical man from paleontologi-
cal times, but there is a gap between
primitive man and the rise and early
advance of civilization. It is largely due
to the Oriental Institute of Chicago,
under the leadership of Dr. James
Henry Breasted, that this gap is being
slowly but surely bridged. The Ameri-
can headquarters of the Institute are in
its beautiful new building at the Uni-
versity of Chicago, and its researches
are being continually féd by the 12 field
expeditions which operate along a far-
flung front of some 3500 miles from
Alishar in Anatolia on the north, to
Persepolis in Persia on the east, and
to Luxor in Egypt on the south.

UCH archeological research has

shown that the region which
curves like a horseshoe around the
eastern end of the Mediterranean has
proved a great factor in human devel-
opment. The ancient lands of this re-
gion form an almost unexhaustible
storehouse filled with perishing and
still unsalvaged evidences showing
early human development.

Heretofore no comprehensive and
systematic effort has been made to save
and study, as a whole, these enormous
and vanishing bodies of evidences. This

situation forms a challenge to modern
science which has laid upon it a two-
fold responsibility: First, the task of
salvaging the evidence by scientifically
organized and well equipped field ex-
peditions; and second, the study, in-
terpretation, and correlation of
the great bodies of evidence which
may thus be gathered.

The Oriental Institute was or-
ganized to meet this challenge,
aiding and enriching modern
knowledge with a fuller vision of
the rise of man. It is a great re-
search laboratory for the investi-
gation of the early human career,
especially the transition from sav-
agery to enlightened life; of the
emergence of civilized societies;
and of the Oriental background
of European and American civ-
ilization. The Department of
Oriental Languages of the Uni-
versity of Chicago was the origi-
nal basis of this investigative
body. To the ranks have been
added other specialized groups of
investigators having no teaching
duties and appointed solely to
carry on a series of related re-
search projects in the vast field
of early human development upon
which modern human life has
been built.

Before the magic carpet whisks us
to the Near East let us visit the new
building of the Oriental Institute as
did the writer just before the opening
last December. At that time, Dr.
Breasted and his son, Charles Breasted,
the Executive Secretary, kindly acted
as guides for the writer. The main floor

Captive balloon for aerial photography.
Camera shutter is released by electricity

199



200

contains exhibition rooms and a lecture
hall. On the second floor are offices and
a beautiful two-storied library with a
minstrel’s gallery serving as stack
rooms. The sculpture throughout is
symbolical of the aims and contents of
the building. If you are inclined to
Assyrian studies, perhaps
you will take a look at the
files of the great cuneiform
dictionary which will be
published in the fulness of
time. Over a million cards
are now in the file and prob-
ably a million more will be
required before the actual
dictionary volumes them-
selves can be blocked out
and the word discussions
prepared for publication.

GYPT would be the natu-

ral gateway for our en-
trance into this charmed
world of long ago. It is, of
course, obvious that the study
of early man must carry the
student into the dim ages of
the past; hence the Institute’s investi-
gations in the Near East have been con-
cerned with the problems of natural
science, especially geology. A Prehis-
toric Survey has undertaken the first
detailed investigation of the geological
history of the Nile Valley in connection
with a careful search for the earliest
evidences of the appearance of man.
Some of the finds mark for us the ad-
vent of man in Egypt.

The scientific researches in the Fai-
yum Lake depression indicate the ad-
vancing desiccation of north Africa
and disclose the approximate date of
the creation of the Sahara Desert. It
began in the Paleolithic or Old Stone
Age. Such a tremendous change com-
pletely transformed the life of man on
the North African Plateau. Before
desiccation set in, this vast area was
well watered and was inhabited by the
earliest hunters on the African conti-
nent of whom we have any knowledge.
Desiccation drove both hunters and ani-
mals into the Nile Valley, the cattle
became domesticated, and the Egyptians
invented the plow. On the basis of
these two achievements—cattle-breeding
and agriculture—there arose in the Nile
Valley the earliest known society of
several million souls, a social and gov-
ernmental structure the emergence of
which was the dawn of civilization.

In the masonry tombs at Sakkara
(the cemetery of ancient Memphis),
on the west bank of the Nile some 14
miles from Cairo, is found an elaborate
picture of early society in the mag-
nificent colored wall-reliefs. They date
from 3000 to 2500 B.c. and depict the
industrial, agricultural and social life
of Egypt in the Pyramid Age. They
form the earliest graphic revelation of
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the life of man. The Sakkara Expedi-
tion of the Institute is reproducing these
wall-reliefs in color.

For nine years the Oriental Institute
has been copying thousands of lines of
the so-called “coffin texts.” About 350
such coffins are preserved in the Cairo

All-iIlustrnlio'ns_cuurtesy Oriental lnstlluté i
The Oriental Institute in Chicago is the first planned
research laboratory devoted to studying the rise of man

Museum while many more are scat-
tered throughout the museums of Eu-
rope and America. The documents are
for the most part inscribed on the in-
sides of beautifully painted Egyptian
coffins of some 4000 years ago. They
deal largely with social idealism and
altruistic conduct. The literature that re-
sulted had eventually a great influence
on the religion of the Hebrews. These
writings were afterwards largely ab-
sorbed into the famous Book of the
Dead, which cannot be understood
without a thorough study of the coffin
texts.

In the next few years the results of
these painstaking researches will be
published in a series of five volumes
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which will reveal a new chapter in the
progress of early man—the dawn of
conscience. In connection with the
Egyptian Exploration Society the In-
stitute is saving the records of the beau-
tiful temple of Seti I at Abydos. These
reliefs are among the loveliest works
__of art surviving from the
- ancient world. They will be
reproduced in color as will
also be the ancient paintings
on the walls of tombs in the
great Theban cemetery.

About 2000 B.c., national
development all around the
eastern end of the Mediter-
ranean led to international
rivalries out of which came
the Imperial Age. Early in
the 16th Century B.c., Egypt
gained a prominent position
and for 400 years was im-
perial mistress of the ancient
Oriental world. As the first
world-power, Egypt was able
to create colossal monu-
ments, many of which still
survive and await rescue and
study. This vast group of monuments
forms the largest ancient body of evi-
dence still left unsalvaged in the Near
East. It consists chiefly of inscriptions
and reliefs on the walls of the great
tombs and temples of the Nile.

At ancient Thebes, known more wide-
ly as Luxor, the Institute began, in the
winter of 1924-1925, what has become
its largest undertaking in the Near East
—the Epigraphic and Architectural
Survey Expedition. For seven years the
experts have been working at the colos-
sal temple of Medinet Habu. The enor-
mous body of inscribed and sculptured
records will be saved for all time in a
series of ten or twelve folio volumes.
These records, dating from about 1200

DESERT

REFE RENCE
% =EXPEDITIONS OF THE ORIENTAL
INSTITUTE, EXCEPT THE PREHISTORIC
SURVEY EXPEDITION. WHICH HAS
OPERATED EXTENSIVELY ALONG THE NILE.
@ = FERTILE CRESCENT.

= —
Map showing the extensive field operations of the Oriental Institute in the Near

East. There is a grand total of 13 undertakings of which 12 are still in progress
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B.c., disclose Europe for the first time
entering the arena of Oriental History
and reveal something of those migra-
tory movements which carried the
Etruscans from Asia Minor to Italy.

HE first step in the practical process

of saving these inscriptions is mak-
ing a series of many hundreds of pho-
tographs, which have been enlarged to
the size of an artist’s portable drawing
board. With these the artists go to the
wall, where they inspect the original
inscription and also do much penciling
directly on the enlargement. With India
ink the artists then carefully trace all
the lines of the original directly on
the face of the photographic enlarge-
ment. (See illustration, page 198.) The
ink-traced photograph is then bleached
in a chemical bath so that the photo-
graph disappears, leaving only white
paper bearing the ink lines. From this
ink-drawing the darkroom assistants
make contact negatives, printed on
brown iron-paper. Thereupon these pa-
per negatives make very sim-
ple the production of blue
prints which can be cut up
into sections and pasted on
convenient correspondence-
size sheets of paper, leaving
ample margins for correc-
tions.

The epigraphers take these
blue prints to the wall,
where they compare the
artists’ work, sign by sign,
with the original inscription.
This is a kind of “proof-
reading” which is done re-
peatedly for the purpose of
eliminating all mistakes.
When the artists have en-
tered all corrections on the
drawings, the result is a fac-
simile of each inscription
containing far more than a
photograph can record. This

i A=

=
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facsimile combines three things: the
speed and accuracy of the camera, the
skill and clearness of the artist, and
finally the reading ‘ability of the epi-
grapher, who sees much which is not
recorded by camera or artist.

The same expedition is conducting
extensive excavations in order to re-
cover the architecture of the great
Theban temples and other buildings.
They find that the largest halls of this
Pharaoh’s palace had vaulted ceilings
and were not, as we had formerly sup-
posed, flat-roofed like Egyptian temples.
The halls were forerunners of the
clerestory architecture of Europe with
high nave and lower side aisles.

As far as the human career in north-
east Africa is concerned, the Institute
is salvaging and studying evidence
along a chronological series of periods
extending from the geological ages
down to the emergence of Europe in
the history of the East.

By a reference to our map we find
what is termed a Highland Zone, which

Loading the largest fragment of the bull upon the Tigris River steamer. The
block weighed 19 tons; had a cable broken, the loss would have been irreparable
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Above: Legs of the great
winged bull found at Khor-
sabad, 15 miles from Nine-
veh. Left: The re-assembled
bull in Assyrian hall of the
Oriental Institute. It is 16
feet high, weighs 40 tons

gave rise to a Highland civ-
ilization extending from the
Aegean Sea to Persia. South
of this zone lies the great
Semitic world; between are
smaller groups of adjacent
cultures. Within this area
lies a great desert, the fringes
of which form a “fertile
crescent” where all these cul-
tures met and commingled.
The once teeming cities
are now reduced to silent
mounds, but mounds which
embalm great archives of
cuneiform tablets. In Palestine, Syria,
Anatolia, Assyria, Babylonia, and Per-
sia, the Institute has selected a great
group of historically significant or
promising points at which to plant a
series of expeditions, each of which is
investigating a particular civilization
together with its related cultures. Next
year the Prehistoric Survey will shift
from the Nile to the Tigris and Eu-
phrates to try to fill up the gap before
the historic age of writing.

The oldest centers of early civiliza-
tion in Western Asia were along the
east end of the Highland Zone and in
Babylonia and Assyria which now form
the modern kingdom of Iraq. The In-
stitute holds a concession to excavate
four ancient city mounds. The most
important is Tell Asmar where a head-
quarters building has been built.

Tell Asmar has been identified with
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the ancient Ashnunnak—a city-kingdom
which once extended from the Persian
frontier to the region of Bagdad. There
is a succession of ancient palaces at
Tell Asmar, where several Babylonian
kings built upon one another’s struc-
tures. Fortunately it was the custom of
the time to stamp the ruler’s name on
the bricks, thus rendering invaluable
assistance to the modern historian.
Among the discoveries which have been
made is a bathroom with a baked tile
floor and plastered with bitumen. The
floor is provided with drain tiles to
carry off the water from the shower
bath.

The importance of these researches
lies in the fact that this region east of
the Tigris stretches eastward towards
the Persian mountains; that is, toward
the eastern end of the Highland zone,
where dwelt round-headed peoples like
the Armenians. Such Highland peoples
overflowed into the lowlands of the
south and their influence extended as
far as Bagdad.

N Iraq, the Royal Air Force gave
great assistance, Great Britain hold-
ing the mandate for Iraq. For example,
where a desert surface is suspected of
containing ancient foundations, a pho-
tograph is taken from the air and when
the plate is developed the lines of the
ancient walls may be traced quite clear-
ly. They are betrayed by the absence of
grass. The grass of the plains is nour-
ished by the winter rains and grows
chiefly in the spring, but fortunately it
never appears on the shallow soil cover-
ing the walls of an ancient site. Al-
though the walls may be invisible, their
ground plan is thus revealed.

Captive balloons such as used for
meteorological observations were em-
ployed. A reel carried several hundred
feet of strong cord which served to
bring the balloon to earth. Another reel
carried a similar amount of electric
cable through which the shutter release
on the camera was operated.

At Megiddo, these balloons are being
used to photograph the city plan as

Work by the Anatolian (Hittite) Expedition on the cita-
del mound at Alishar. Explorers cross-cut the mound
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Epigrapher who can read inscrip-
tions is “proof-reading” the tracings

fast as the streets are excavated. A tall
ladder supporting a photographer is
also used for the same purpose.

At Khorsabad, 15 miles north of
modern Mosul on the site of ancient
Nineveh, the expedition has discovered
a series of relief sculptures. The most
notable piece is a huge winged bull
which now adorns the Assyrian hall at
Chicago. Its transportation was one of
the feats of modern archeology. Such a
winged bull was called by the Assyrians
and Hebrews a cherub, a term which
was curiously misunderstood by older
biblical interpreters.

The most important of the Highland
peoples were the Hittites and the great
mound of Alishar was selected for ex-
cavation. They disclose for the first
time the successive stages of ancient
life in Anatolia from the Stone Age at

s - ‘- . '
“"".-;-.‘ g e F I s |
The natives work with meticulous care, superintended by a
member of the expedition. Not even a needle escapes
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the bottom, some 80 feet below, to the
latest Turkish levels at the top—a range
of some 5000 years.

Palestine offers a fertile field for ex-
ploration and those of the Institute at
Megiddo are most important. This is
one of the great battle fields of the
world. The strong fortress city com-
manded the pass from very early times
and it was through this pass that Al-
lenby advanced to his great victory on
the plain of Armageddon near the close
of the World War. Thus far the exca-
vation has descended to the stratum of
the Hebrew kings. The work was illus-
trated in our issue of June, 1931.

HE ancient Hittite Empire not only

included all of what is today Asia
Minor or modern Turkey but extended
southward into Syria. In northern Syria
we find great numbers of ancient city
mounds once inhabited by the same
Hittite people whom the Institute is
investigating in its Anatolian excava-
tions at Alishar. About halfway between
Aleppo and Alexandretta there lies an
ancient mound which explorations have
identified as probably the important
ancient city of Calueb.

Persepolis, the magnificent capital of
the Persian emperors, lies 40 miles from
Shiraz high on a plateau among the
Persian mountains. Its chief founders
were Darius and his son and successor,
Xerxes. On the spacious terrace are the
colonnades of the imperial palaces, ren-
dering it one of the most impressive
places in the world. In 1930 the Persian
cabinet granted a concession to the
Oriental Institute to excavate and re-
store Persepolis.

Here we must leave this fascinating
chronicle of achievement. We wish to
acknowledge our debt to the publica-
tions of the Oriental Institute in the
present brief review of their activities.
This great institution is adding a larger
though remote world. It is recovering
as speedily as is commensurate with
safety the fragments of the world’s
greatest epic—the conquest of civiliza-
tion.




OUR POINT OF

VIEW

Air Transport

ESPITE adverse conditions, air

travel is increasing. During the first
six months of this year, passengers car-
ried on air transport lines in this coun-
try totaled 223,834 as compared with
176,143 during the first six months of
1931. This figures out as a 30 percent
increase. Airmail poundage for the
same period showed a 6.4 percent drop
but air-express poundage increased 72
percent.

All of which promises much for the
future of civil aviation in this country.
Even the airmail poundage is in effect
an increase for it has not decreased in
anything like the proportion of income
and business revenue decreases. If this
country can support its air services to
this extent under adverse conditions
generally, it is to be expected that when
normal times return, the aviation in-
dustry will make unprecedented strides
ahead.

After the World War we were for a
time far behind European nations in
the use of the airplane. By 1929, how-
ever, we had made such progress as to
eclipse individual European nations in
some respects. Now, we are far ahead
in miles flown, route-miles, and in many
other ways. Yet much remains to be
done. We have some of the fastest com-
mercial planes in the world, but we
haven’t the largest, nor have we attempt-
ed to build a stratosphere plane. Per-
haps faster and larger planes will be
necessary in the future, and future
transatlantic services may depend upon
stratosphere planes. No one knows the
answer to these conjectures but we
ought to investigate all such possibil-
ities and find out for ourselves. We have
made some splendid records in the
past; why not make more, not for the
superficial glory but in the interests of
the greater progress that would surely
follow?

“Seed”

HEN an independent individual

makes a scientific discovery he is
free, if he can, to make a fortune from
its proceeds, but when a scientist at-
tached to a university makes one there
is a tradition that he must exert no
effort to profit personally by it but must
publish it for the benefit of humanity.
Too often this means that humanity re-
ceives benefit only after an astute per-
son who has never contributed the
shred of an idea toward the original

discovery reaps a munificent profit from
something he did not create. This tradi-
tion of science began before the days of
mass production and vast fortunes. To-
day it is anachronistic.

To remedy the same anachronism
Professor Winterton C. Curtis of the
University of Missouri recommends that
this tradition be broken in the following
manner: University scientists will go
through the formality of taking out pat-
ents on their discoveries wherever prac-
ticable, and assign these to permanent
holding companies organized by the
universities. Commercial firms wishing
to manufacture will then deal with the
university holding company.

The scientist would not receive per-
sonal gain but he would have the satis-
faction of seeing a fair share of the
ultimate profit returned to his institu-
tion where it would be used for ad-
vancing further research—in other
words as “seed”—and, still better, to
science.

Several universities are employing
this method already. There should be

more.

A Weapon for Peace

ROM the welter of plans for world
peace, of treaties and disarmament
programs, there stands out one signifi-
cant act, or rather statement of interna-
tional policy which bids fair to eclipse
all others in its potentialities as a war-
preventive. This is the twice repeated
and emphasized Hoover-Stimson doc-
trine that neither gains of territory nor
agreements favorable to the victor,
achieved by force of arms, will be recog-
nized by this country. Since this non-
recognition policy was first promulgated
by Mr. Stimson in January, it has been
accepted by the League of Nations, ac-
claimed widely throughout the world,
and recently adopted by Latin-Ameri-
can countries apropos the threat of war
between Bolivia and Paraguay concern-
ing the disputed Chaco territory.
This powerful new policy has put
teeth into the Kellogg-Briand pact, an
admirable document which previously
was nothing more than an evidence of
good intentions, a theoretical outlawing
of war. Hence the scene now changes. A
nation is not so likely to go to war if
she is predestined to lose all the fruits
of a possible victory over her enemy. If
her grievance has to do with territory
or commercial relations, she will know
beforehand that she can not hope to
gain by force; if she has suffered a real

or imaginary slight, she will feel more
inclined to permit an international tri-
bunal to exact the apology rather than
sacrifice the lives of thousands of her
youth. Nations start offensive wars
usually to gain material advantages over
other nations, to punish the foe by
taking land or cash indemnities or both.

Out of this non-recognition policy may
grow ideas for commercial and finan-
cial “blockades” against belligerent na-
tions. Such blockades, applied by neu-
tral nations together with a strict ad-
herence to the Hoover-Stimson policy,
might in time really make wars im-
possible. Then perhaps would come the
long-desired millennium when disarma-
ment is no longer an international prob-
lem, for nations would have no arma-
ment to relinquish.

Ideas

NDUSTRY not only maintains its re-

search and engineering departments
but it also has its ear always to the
ground, listening for the faintest mur-
mur of an idea. Even with all the at-
tention given to any process or product
by the experts—the development work
right down to the last rivet, the last coat
of paint, or the last chemical bath—in-
dustrial products and the processes by
which they are made are never quite
perfect.

Back in 1910, the Westinghouse com-
pany instituted a plan for cash and
salary-increase awards for employee’s
ideas. The plan was a good one, for
the employee in the actual production
work will often see what the expert in
the laboratory has failed to see. Since
1910, more than 47,000 ideas covering
methods, design, improvement of ap-
paratus, prevention of accidents, and
the like have been submitted by the
company’s employees and 25 percent
of these have been approved.

The Westinghouse idea plan has been
used as a model by many other indus-
trial organizations. And yet, what does
it all mean? Simply this: that when the
experts have found “all” the “bugs” in
the process of constructing, for exam-
ple, an electric motor, an employee who
winds that motor discovers still another
“bug,” tells the company how to save a
few cents in wrapping the coils, and
the company gains thereby. The em-
ployee is rewarded; the saving is
passed on, in part at least, to the
customer ; competitors have to meet the
lower price; and buyers are benefited
generally. It is a good plan.
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ULTRA-VIOLET LIGHT
AND FORGERY

HERE is a constant war between
Tthe forces of organized, law-abid-
ing society and criminally minded
evil-doers of whom the forger is a con-
spicuous example. The struggle is not
always an even contest and sometimes
it seems that the criminals have out-
witted those who support the law and
the government. But, stimulated by
necessity and aided by science, the
pendulum after a time swings the other
way, and again our solid citizen is more
nearly master of the situation.
Forgery is one of the branches of
crime that each year takes a heavy
toll from American business. No ac-
curate and complete record of the
amount of the loss is available but it
runs into many millions. To stop this
unwarranted stream of gold from flow-
ing into the pockets of the forger is one
of the main battle objectives of the
law. The work of the forger, however,
is not always easy to discover and is
not usually discovered until after the
damage has been done. He is armed
with a chemical arsenal of coloring
and decoloring substances as well as an
exceptionally high degree of skill in
their use. He takes every care to leave
nothing behind that may help to un-
cover his forgery or identify him. The
expert who investigates documents that
are suspected of being forged relies up-
on his knowledge and experience aided
by the implements and processes of the
scientific laboratory; he must constantly
be ready to take advantage of all new
aids placed at his disposal.

CIENCE has now put another power-

ful instrument in the hands of the
expert to assist in the discovery of fraud
in documents. This instrument is the
quartz mercury vapor arc which radiates
a high percentage of ultra-violet rays.
These rays are not a recent discovery;
neither is the mercury vapor arc an in-
vention of yesterday. But the applica-
tion of ultra-violet rays in the examina-
tion of documents has not heretofore
been thoroughly investigated over a
sufficiently wide field so that authorita-
tive statements could be made concern-
ing the results. New uses are constantly
being found for the valuable ultra-
violet rays, and the experiments de-
scribed in this article were conducted in
order to widen still further the horizon
of their application, especially to ex-
plore more thoroughly the field of their
possible value in the correct solution of
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By ELBRIDGE WALTER

IN detecting forgery by means

of the ultra-violet rays, pro-
fessional investigators such as
the author of the accompany-
ing article make chief use of the
physical phenomenon of fluo-
rescence. The authorwisely states
that the cause of fluorescence is
an excursion into technical op-
tics which he will not attempt
here. Nor, for several good
reasons will the editor, one rea-
son being that the cause of fluo-
rescence in solids is not known.

Of course, we may go so far as
to say that radiation at a certain
wavelength is absorbed and a
new set of radiations excited by
the original radiation is given
off; also pointing out the con-
venient fact that it happens that
the received ultra-violet radia-
tions do not affect our sense of
sight but that the re-radiated
waves do, being longer. How-
ever, this is not the ultimate ex-
planation. The interested reader
is referred to the article “Flu-
orescenceandPhosphorescence,”
by Prof. R. W. Wood of Johns
Hopkins (incidentally a con-
tributing editor of this maga-
zine) in the Fourteenth Edition
(1929) of the *“Encyclopadia
Britannica”.—The Editor.

document problems, forgeries and so on.

The ultra-violet rays are invisible, be-
ing outside of the field of visibility on
the violet or what is known as the cold
end of the spectrum. The light generated

Equipment for investigating documents by means of ultra-violet rays. The lamp
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by the quartz mercury vapor arc is not
all invisible ultra-violet and, in order to
use the rays to which the eye is blind, it
is necessary to filter out most of the
visible light. In the examination of doc-
uments this filtering is done by means
of a glass screen which holds back
nearly all of the visible light but per-
mits the invisible ultra-violet rays to
pass through. Such a screen (made on
a base of nickel oxide) is a very dark
red-violet color appearing black, and
from this appearance the early experi-
menters called ultra-violet rays “black
light.”

The effect of filtered ultra-violet light
which is a valuable aid in the detection
of forgery, is called fluorescence. Al-
though the rays themselves are invisi-
ble, they are capable of generating visi-
ble light when they strike certain sub-
stances. Fortunately, a number of these
substances are used in documents and
give this peculiar fluorescence when
flooded in darkness by ultra-violet rays.
The explanation of the cause of fluores-
cence is an excursion into technical
optics which will not be attempted
here. Of greater interest are the prac-
tical ways that these effects can be
used to detect evidences of fraud in
documents.

There are three main divisions in a
fluorescence study of a document: First;
certain kinds of materials can be dis-
tinguished from each other although
by ordinary observation in daylight
they are identical. Second; certain
things that are invisible even under
the microscope are made visible by

above sheds its rays downward. The object shown at the left is a transformer
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filtered ultra-violet light. Third; and
perhaps the most valuable phase of the
fluorescence study of a document, is
the possibility of photographing the

peculiar effect of the ultra-violet rays"

on document materials. It is also a
surprising and helpful fact that the
sensitized photographic plate records
things that cannot be seen by the eye
even when the document is exposed to
the ultra-violet rays.

Fluorescence of a document takes
several forms, depending upon the
paper, ink, or any chemical or other
materials in the object examined. It
is sometimes a silvery glow like phos-
phorescence, while other materials,
which under ordinary light seem to be
white, will appear a surprising dark
brown or bluish color. Chemical era-
sures which show no trace whatever of
their existence in ordinary light, often
appear as a dark blot when a fluores-
cence study of an erased area is
made.

The studies illustrated in this article
were made with a Hanovia quartz
mercury vapor arc. This lamp is a
powerful source of concentrated ultra-
violet rays. The intensity of the light
from a quartz mercury vapor arc can
be best understood when it is realized
that sunlight contains only about seven
percent of ultra-violet rays but that ap-
proximately 28 percent of the entire
radiation of the mercury vapor arc is
ultra-violet. If the human skin is ex-
posed for some time to the unfiltered
rays of this lamp, it will produce the
same effect as sunburn.

Papers made of different basic ma-
terials or sized with different compo-
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sitions can be positively distinguished
from each other by the fluorescence
test. Therefore, a document consisting
of several sheets with a substituted
page on different paper can thus be
shown to be irregular. Paper made of
pure cotton rags gives a clear white
fluorescence, while that made of pure
linen rags is a distinct bluish color
under the ultra-violet rays. Paper con-
taining chemical wood-pulp appears as
a dark grayish brown, the depth of the
shade depending upon the proportion
of the wood-pulp to other ingredients.
Mechanical wood-pulp paper appears
almost black when a fluorescence
study is made of it. Vegetable or ani-
mal size and various coating materials
have their own individual reaction to
the test which makes it possible still
further to distinguish between different
papers.

LTERATIONS in documents, such
as changed dates, elimination of
words or sentences and fraudulently
added matter, may sometimes be shown
with startling clearness. The residue of
erased writing often stands out suffi-
ciently plain so that the original writ-
ing can be read. This remarkable
disclosure is the result of fluorescence.
In some instances the erased ink lines,
or rather the place they occupied, do
not fluoresce, while all the remaining
paper gives off the strange effect of
the light; in other instances the erased
ink lines give a distinctive fluorescence
of their own which in either case makes
a definite contrast between the erased
ink lines and the surrounding paper,
thus giving visibility to the original
BT 0, 0 T sl O 4
2
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Upper: An ordinary photograph of a rubber stamp with the date removed.

Lower:

The ultra-violet rays brought out the evidence of the same stamp
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In ultra-violet rays, pure cotton
rag paper is white, as in 1; linen
rag paper is bluish, 2; chemical

wood-pulp paper brownish-gray,
3; news-print paper almost black, 4

writing. Such a result is often of the
greatest importance in the study of a
disputed document. One of the com-
mendable things about this process is
that the document is not harmed or
changed in any way, so that no matter
how fragile or how valuable it may be,
it can be studied under the effect of the
ultra-violet rays with no danger of the
slightest injury.

In the past, with the necessary knowl-
edge and the proper materials, it has
been possible to restore chemically
erased iron-base ink by subjecting the
document to chemical fumes which dis-
color the residue of iron remaining in
the paper. This result is explained by
the fact that a chemical erasure takes
only the color out of the ink, while
the iron remains in the place occupied
by the original pen strokes. This, when
discolored, makes the original writing
again visible. This process of restor-
ing erased ink always produces a tem-
porary yellow stain on the document
and occasionally some of this stain
never entirely disappears.

Another phase of the fluorescence
study of a document of great impor-
tance is that heretofore there has been
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Upper
a check

no way to restore bleached or erased
writing that had been written with
nigrosine or any other aniline ink, but
repeated experiments now prove con-
clusively that the residue of many of
these inks fluoresces in a pronounced
way, so that they can be photographed
and made visible although not a trace
of them can be discovered on the al-
tered document. In this respect the
fluorescence caused by ultra-violet light
supplies a valuable and unique service.

RECENT practical application of

the ultra-violet rays was made by
Albert D. Osborn in the trial of the
case of People v. “Nate” Raymond,
tried in New York in January, 1932 in
which he was convicted of fraud in
relation to stock certificates. The rays
showed that under the endorsement,
“Nathaniel L. Raymond,” the name,
“Kidder, Peabody & Co.” had previously
been written. The rays also showed
that the date put on by a rubber stamp
had been removed and a new date in-
serted. The jury examined the docu-
ment under the light, this being among
the first, if not the first, use of the
ultra-violet test in a jury case.

The ultra-violet rays will not make
every eradicated writing legible but
there are certain erased writings which,
when they cannot be read by a fluores-
cence study of the front of the sheet,
can easily be deciphered by examining
the back of the paper under the rays.
Of course, the writing is then reversed
and must be read backward or by the
aid of a mirror.

Sometimes the field in which an era-
sure has been made is shown as a dis-
tinctly disturbed area even when the
details of the original writing cannot

of back of
in area where endorsements
should appear. Lower: Ultra-violet light
shows evidence of three endorsements

SCIENTIFIC AMERICAN

be deciphered, and when it can
thus be shown that an alteration
has undoubtedly been made, it
casts a suspicion on the docu-
ment and compels an explana-
tion by the persons who would
profit by the alteration; when the
change is a fraudulent one, these
explanations ‘are usually so im-
probable as to condemn the docu-
ment.

A valuable part of a fluores-
cence study of a document is
making the effects permanent by
means of photography. Fluores-
cence not only can be recorded
on the photographic plate but
these effects can be enlarged and
put into such concrete form that
anyone can see them and, when
they are properly explained, un-
derstand them. An additional and
highly important value of pho-
tography, as stated above, is the
fact that certain details can be
recorded on the photographic

plate which are not actually visi-
ble to the eye even under the

¢ s Wa A
Upper: The date of a will as photo-
graphed in the ordinary way. Low-
er: The same area photographed by
the ultra-violet rays. It is clear that
the date was originally 1916, and
that the *“16” was taken out and
altered to **31” at a subsequent time

ultra-violet rays. This startling result
has two main explanations: First, the
necessary visible light produced in gen-
erating the ultra-violet rays is reduced
to the lowest practical point when mak-
ing a fluorescence study, and this dim
light necessarily increases the difficulty
of seeing the complete details of fluores-
cence. The second reason is that the
rays themselves, which cause fluores-
cence, are wholly invisible, but the ef-
fect of some of them passes through the
lens of the camera and makes an im-
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pression on the photographic plate so
that things are recorded which are in-
visible to the eye. No thorough fluores-

_cence study of a document should omit

careful photographing of the effect of
the rays. Although fluorescence effects
on a document are not easily photo-
graphed, it can be done with special
equipment and a knowledge of the ex-
acting requirements. The photographs
illustrating this article were made with
specially designed equipment.

HERE are many lines of document

and other investigations in which
the ultra-violet rays are very useful
when it is possible to compare one
thing with another at the same time,
because the efficiency of this process
as a general testing medium is re-
markable. As a rule, bogus postage
stamps or counterfeit money can read-
ily be detected when a genuine speci-
men of the same issue or design can
be compared with the one suspected
of being fraudulent.

It should be understood that the
quartz mercury vapor arc is only an
additional tool in the hands of the ex-
pert who aims to assist in the discovery
of fraud in documents and is not an
end in itself but an aid to one quali-
fied to use it. It does not take the place
of the one employing it nor does it
supplant other scientific instruments or
processes. It has had a limited field,
up to the present time, in which its
value has definitely been proved, but
this field undoubtedly will be widened
by further experiments and study and
by the practical application of the
process to the solution of certain classes
of forgery problems. It does not replace
knowledge, intelligence, or reasoning
and it is of value only when used by a
skilled and experienced observer who
knows what to look for and who can
correctly interpret what he sees.

etz

Upper: Back of a note photo-
graphed in ordinary daylight.
Lower: Back of same note, showing
the effect of fluorescence by the
ultra-violet rays when photo-
graphed. Thus, definitely erased
ink can be made visible once more
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Photographs courtesy Official Information Bureau of Switzerlund
The Swiss Federal Railroads have erected this protection against
avalanches on the St. Gothard line between Gurtnellen and Wassen

Upper right: A wall
of masonry strategi-
cally placed to break
the force of an on-
rushing avalanche

Right: Another type
of wall employed in
Switzerland to pre-
vent damage to rail-
roads by avalanches

Left: A beautiful
vista of high moun-
tains that threaten
potential disaster to
railroads. Engineer-
ing skill is constant-
ly on the alert to
prevent avalanches
from covering or de-
stroying the tracks

Avalanches and Avalanche Protection

HE beautiful photographs reproduced above show some
of the measures that are taken in the mountains of

at certain times of the year, those of the dust variety are
erratic in their movements. Dust avalanches consist of dry,

Switzerland to protect the railroads from the devastating
effects of avalanches. To the average man, an avalanche is
just an avalanche or large snow slide; however, there are
different kinds of avalanches, generally classified as either
“ground” or “dust” types.

Some of the ground avalanches affect but slightly the ac-
tual surface of the land over which they travel, while others
dig deeply into it, furrowing it as if by gigantic plows. Both
kinds sweep away rocks, trees, and houses that happen to
be in their way. When the so-called “black” avalanche comes
to rest, it is an ugly accumulation of dirt, tree trunks, and
mud-colored snow. The “white” variety, however, though
equally destructive, comes to rest with a clean, untarnished,
glittering surface.

Dust avalanches are the most dreaded, because while the
ground avalanches fall according to well-known rules and

powdery snow, susceptible to the slightest vibration. Loosened
from the vertical cliffs to which it has been clinging, it starts
to run like grains of sand, growing as it falls by drawing
down with it other beds of snow. Gathering speed, it rushes
downward with a deafening roar caused by the tornado-like
wind that always accompanies an avalanche, uprooting trees,
and crushing chalets or whatever else happens to be in its
path. At the end of its course of destruction, it covers the
ground with a bed of snow from 30 to 50 feet deep.
So-called “melting avalanches” are a regular feature in
certain alpine districts when the warm breath of spring
softens and loosens some of the frozen snow. These ava-
lanches invariably follow certain tracks, and dwellings are
usually huddled together well away from these paths. Long
experience has enabled the Swiss people to meet avalanche
dangers with adequate measures of defense.—Marie Widmer
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THINGS THAT HAPPEN IN SUNSPOTS

By HENRY NORRIS RUSSELL, Ph. D.

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington

VERYONE knows that an astrono-
mer may take a photograph in a
few minutes, or even seconds,

which may record such a wealth of in-
formation that it takes him months or
years to extract it. But it is not so usual
that one worker after another may find
the basis for extended research in ma-
terial which has already been published
and made available years before to any-
one who cared to pay the mere cost of
prints from the original negatives. Yet
even this happens, as is illustrated by a
fine piece of work which has recently
been done upon the spectrum of sun-
spots.

The reader may pause here to query
why we did not say “spectra,” as would
assuredly be necessary if we were speak-
ing of the stars. There is a good reason:
Unlike the stars, different <unspots
show spectra which, though notably dif-
ferent from that of the sun’s normal
surface, are practically identical among
themselves; so that we speak of the spot
spectrum as a definite entity.

HIS has been realized since the
work of Lockyer and Young, more
than 50 years ago, but most of the dif-
ferences are in the finer details and it
is only with very powerful instruments
that they can be fully displayed. Then
they are conspicuous enough. Figure 1
shows two small regions of the spec-
trum, in the orange and the red, pho-
tographed with the tower telescope and
the great spectroscope at Mount Wil-
son. The image of a sunspot was thrown
on the middle of the slit, leaving that
of the undisturbed photosphere to
appear on either side—judiciously
screened to avoid over-exposure.
Three types of difference between
the spectra of the spot and the disk
(as we often call the ordinary surface
of the sun) are obvious on inspection.
First, a good many lines are strength-
ened in the spot spectrum, while some
are weakened. Second, the lines in and
near the spot spectrum present a curi-
ous zigzag appearance. Third, numerous
faint lines appear in the spots but not
on the disk, and are free from the zig-
zag effect. The first of these peculiarities
depends on the lower temperature of
the spots, the second on the presence of
a magnetic field within them (revealed
by suitable polarizing apparatus), the
third upon the presence of compounds
which are decomposed at the higher
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temperature of the disk. Any one of
these offers material for years of work.
Only the first has yet been analyzed in
full, and it is of this that we have now
to speak.

The general explanation of the
strengthening and weakening of lines in
the spot spectrum was given more than
20 years ago by Hale and his colleagues
at Mount Wilson. Comparing solar and
laboratory spectra they found that lines
notably strengthened in spots were in-

Below: Photoheliograph of the sun,
made by Gustavus Wynne Cook,
amateur astronomer. Above: Same
of a spot on the limb. Note depth

variably stronger, relative to others of
the same element in the light from a
relatively cool electric furnace, than
from the far hotter arc; while the weak-
ened spot lines were also weakened or
absent in the furnace, and sometimes
required the still higher excitation of
the condensed spark to produce them
artificially. No one has doubted since,
that the differences arise because sun-
spots are cooler than the rest of the
surface.

To understand just how this happens
we must as usual have recourse to the
properties of the atoms which absorb
the light. Probably all our readers re-
call that the arc lines are produced by
atoms which retain all the electrons
which make up their structure and the
spark lines, or “enhanced” lines as they
are often called, by atoms which have

each lost an electron. To knock an elec-
tron out of an atom takes a great deal
of energy, so it is not surprising that in
the cooler atmosphere above the spots
fewer of the atoms are thus ionized,
and that the lines of ionized iron
(marked Fe*, at 6407, 6416, 6432,
6456) are greatly weakened. Converse-
ly, there should be more neutral atoms
in the spots, and the strengthened lines
all belong to neutral atoms (such as
those of vanadium at 6111, 6119, of
titanium at 6126, of sodium at 6154,
6122, and the greatly widened and
winged lines of calcium at 6122, 6162).

But there are exceptions to these
simple rules. The line of barium at
6141 is certainly due to ionized atoms,
yet it is not weakened at all in the
spots (it is mixed up with a closely
neighboring iron line in the sun but
this is not strong enough to make much
trouble). On the contrary some lines of
mutual atoms are weakened; for ex-
ample, those of nickel at 6130 and 6414,
although the neighboring nickel line at
6128 is strengthened.

HE first exception is of the kind

that “proves the rule.” Barium is
very easily ionized and even at the low-
ered temperature of the spots the vast
majority of its atoms are in that state.
Its enhanced lines therefore do not
weaken, and to confirm this explana-
tion it is found that its arc lines do not
appear at all. To account for the weak-
ened arc lines of nickel we must go a
step further.

The hundreds of lines in the arc spec-
trum of nickel are all absorbed by neu-
tral atoms of that element, but not all
by the same atom. As soon as the metal
is volatilized its atoms stand ready to
absorb some of the lines, but they
would not absorb others unless they
have previously been loaded up with
energy and so got into excited atomic
states. Great numbers of these states
are known for the more complicated
atoms, each with its own excitation en-
ergy. The higher the temperature the
larger is the fraction of the atoms which
get into these excited states. Hence
when we pass from the disk to the spot
we find fewer ionized nickel atoms and
more neutral ones, but a smaller pro-
portion of the latter are excited.
Whether the gain exceeds the loss or

not depends on the degree of excitation.
Thus the line at 6128 is absorbed by
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atoms excited to a degree measured by
1.67 volts, while its neighbor at 6130
requires 4.25 volts. In the latter case
the loss exceeds the gain, and the line
is weakened. In the former the gain
overweighs a little and the line is
slightly strengthened. The line ab-
sorbed by the unexcited atoms would
be considerably strengthened, but these
lines lie in the ultra-violet.

A detailed study of the whole sun-
spot spectrum upon the principles just
described has recently been made by
Miss Moore, a colleague of the writer’s,
working at Mount Wilson by special
arrangement with the Lick Observatory
where she held a fellowship while on
leave from Princeton. (This, by the
way, is no more than a typical instance
of the co-operation which aids so much
in the advance of American astronomy.)

The first necessity was to make a
complete census of the “atomic lines”
in the spot spectrum (leaving aside the
still more numerous band lines due to
compounds which may be recognized
by the absence of the magnetic Zeeman
effect). No less than 6635 of these were
recorded between the violet and the
red. (There are as yet no satisfactory
photographs of the spot spectrum in the
infra-red.) More than 450 of these lines
appear only in the spots. Examples may
be seen in Figure 1, at 6134 and 6413.
They are faint lines of neutral atoms
which are reduced below the line of
visibility at the high temperature of
the disk.

Next the lines had to be identified by
comparison with laboratory data. Much
of this work has previously been done
by Rowland, but about a thousand new
identifications resulted from the later
study, largely because we know enough
about most spectra now to be able to
predict very accurately the positions of
many lines too faint to be observed in
the laboratory—raising the number al-
most to 4500. ¢

The way was now open for an exact
application of the principles which were
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sketched above. Methods for estimating
the number of atoms involved in pro-
ducing solar lines of various intensities
were already available, so that the vari-
ous influences affecting the sunspot
spectrum could be expressed numeri-
cally. For example, the diminution in
the number of excited atoms due to the
lower temperature of a spot was found
to correspond to a factor of 0.65 for
each volt of excitation. Taking the tem-
perature of the sun’s disk as 5740
degrees Centigrade, the generally ac-
cepted value, this leads to 4720 degrees
for the spots—in perfect agreement with
the value 4750 degrees found by Pettit
and Nicholson from the heat radiated
from spots.

NOWING the temperature, the ioni-
zation of the various elements
can be calculated if only we know the
pressure; or, reversing the process, the
average pressure necessary to account
for the observed ionization can be
found. This came out to the 60 percent
of that prevailing above the disk. At
the same time the total numbers of
atoms, neutral and ionized together,
could be computed and these came out
on the average as 70 percent greater in
the spots than elsewhere.

Here apparently is trouble, but it
vanishes when we realize that the pres-
sure in question is that produced by the
free electrons alone. Above the spots
there are more atoms, but these atoms
are more sparingly ionized and, when
allowance for this is made, the calcu-
lated electron pressure agrees excel-
lently with the value just given.

But why should the sun’s atmosphere
contain more atoms per square centi-
meter of the surface above the spots
than elsewhere? Doubtless because we
can see down deeper. Now it is gener-
ally agreed that the depth to which we
can see is limited by certain opacity
or haziness of the sun’s atmosphere,
which arises from the presence of the
free electrons. There are fewer elec-
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trons above the spots, hence the gases
are less hazy and we see down farther.
Once again the numerical data agree
quite satisfactorily with physical the-
ory. Here at last we have one spectrum
that can be fully accounted for theo-
retically. The simple statements that
sunspots are a thousand degrees cooler
than the disk, and that we see down
through 70 percent more material con-
taining 40 percent fewer electrons,
suffice to predict the behavior of all the
thousands of spectral lines. The agree-
ment is quite satisfactory, except that
some of the weaker lines strengthen
more in the spots than the calculations
predict.

We can do something, even with the
unknown lines. There are several solar
lines in Figure 1 which are so complete-
ly obliterated in the spot that it is very
probable that they arise from ionized
atoms, though we cannot yet say of
what kind. There is an especially in-
teresting line at 6155, marked with a
question mark in the figure. This is the
strongest solar line which had to re-
main unidentified in the “Revised Row-
land Tables.” It is decidedly weakened
in the spot, but not enough for an en-
hanced line; hence it must come from
a neutral atom and from a highly ex-
cited state of that atom. Now the pro-
portion of atoms in highly excited states
is small and this line is fairly strong,
hence it must be produced by atoms of
some abundant element. Most of the
abundant elements have had their spec-
tra so thoroughly investigated as to
leave no chance for a strongish line to
pass unobserved. The observations were
least complete for silicon, and the the-
ory of spectra indicated that the silicon
atom ought to possess various lines aris-
ing from highly excited states, and not
yet observed.

A few months after this work was
done Dr. Kiess of the Bureau of Stand-
ards discovered a large number of new
lines of silicon, one of which agrees
perfectly with the solar line in question!
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Figure 1: A part of the red portion of a sunspot spectrum, showing atomic lines



AMERICA EMERGES FROM
PARTIAL MARITIME ECLIPSE

S

The new Manhattan, largest American-built merchant ship and our first for the Atlantic since 1897

outward bound steamers and
those of hundreds of harbor

craft, by stunting Navy planes and the
airship Akron, the S. S. Manhattan late
in July steamed proudly amid the deaf-
ening din into New York Harbor and
up the Hudson River to her pier. No
notable or hero aboard her occasioned
this applause on so grand a scale; she,
a new ship just in from her trials off
the coast of Maine and thus as yet but
scarcely acquainted with the Atlantic,
was the notable. Queen of the United
States Lines fleet, she is the largest
commercial ship ever built in this coun-
try, the fastest cabin steamer afloat,
and the first passenger steamer built
in the United States for transatlantic
service since 1897. More im-
portant still, she is a symbol
of a renascent American
merchant marine; in her is
to be seen tangible evidence
of the re-awakening of Amer-
ican sea-consciousness and
our determination to recap-
ture some measure of our
lost supremacy of the seas.

The Manhattan is not so
large, as Atlantic liners go,
being only 705 feet long and
having only about 32,000
tons displacement when
loaded, but she is to be fol-
lowed by a sister ship, the
Washington, and later, other
and larger liners are ex-
pected to follow her across
the Atlantic. On the New
York to Hamburg route, via
Cobh, Plymouth, Southamp-

SALUTED by the whistles of
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Piano alcove

By F. D. McHUGH

ton, and Havre, she will, under the
command of that popular hero of the
sea, Captain George Fried, add tre-
mendously to the prestige of our new
merchant marine. A promise of future
popularity for the Manhattan was given
in the large passenger list on her maiden
voyage on August 10, and it is under-
stood that interest in her abroad ri-
valed that which has been noted here.

This new liner was designed and
built by Americans for Americans, the
most exacting travelers in the world,
whose patronage has been the pot of
gold at the end of the rainbow at which
foreign designers of ships have aimed
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of the Chinoise Palm Court, typical of
some of the more luxurious parts of the new vessel

for years. The Manhattan is a

demonstration that American en-

gineering and American crafts-
manship are equal to the task of
competing with the great shipyards of
other nations. Everything about her is
American from stem to stern, and in
her have been incorporated beauty,
comforts, and modern conveniences
comparable with, if not superior to,
anything on the sea today.

The keel of the Manhattan was laid
at the Camden, New Jersey, yard of
the New York Shipbuilding Company
on December 6, 1930, and she was
launched just a year later on Decem-
ber 5, 1931, and christened by Mrs.
Edith Kermit Roosevelt, widow of
President Theodore Roosevelt. From
the date of the signing of the
contract, the builders and
owners have kept pace with
every development in marine
architecture and engineering
to insure that this ship would
embody the last word in de-
sign and construction. Every
successful device known to
the shipping world to safe-
guard a vessel at sea has
been installed on this ship.

The Manhattan has been
designed to carry 1250 pas-
sengers in cabin, tourist, and
third classes. Her capacity
for general cargo is 380,000
cubic feet, and she can carry
47,000 cubic feet of refrig-
erated cargo.

Due to important engineer-
ing advances that have been
made recently, the space al-
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lotted to engine rooms is less;than half
that required on a liner built five years
ago. This is a great factor in success-
ful operation, as it means efficiency in
technical personnel and more space for
cargo. Three large oil-burning drum
boilers generate the steam for the twin-
screw, Parsons type, triple service tur-
bines which will drive the vessel at a
normal speed of 20 knots. In order that
the ship may maintain her schedules
under varying conditions of service, a
reserve has been provided to give in-
creased power when necessary.

One of the most important modern
improvements incorporated in the Man-
hattan’s design, from the standpoint of
passenger comfort, is the “manufac-
tured weather” in the cabin and tourist
class dining rooms. This is the same
air conditioning system as that which
has made theaters cool refuges from
summer heat. In these two rooms, at-
mospheric conditions can be kept ideal
for comfort at all seasons regardless
of the weather outside by means of
units which supply washed and cooled
or heated air.

WO sound systems for talking pic-
tures, radio equipment, and a com-
plete public address system including
microphones and loudspeaker amplifi-
cation to 10 public rooms, have been
installed. Music by the ship’s orchestra
can be broadcast to any of the 10 pub-
lic rooms, and radio programs, picked
up from the shore, can be reproduced
throughout the ship by the public ad-
dress system. Telephones in all cabins
allow passengers to call any other tele-
phone in the world when the ship docks
and 12 shore trunk lines are plugged in.
Cabins are of unusually generous size
in all classes and all are furnished with
full-sized beds. To furnish sleeping ac-
commodations for one or two extra per-
sons when desired, some of the rooms
have been fitted with a new type of Pull-
man upper -bed which disappears into
the ceiling when not in use.

Passenger accommodations occupy
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One of the 87-ton *“‘spectacle frames” which carry the propeller shaft ends, and
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are the largest ever cast in this country, mounted on a railroad flat car

eight decks and include the Chinoise
Palm Court, smoking room, library, a
large swimming pool with underwater
lighting, a full size tennis court, deck
tennis courts, children’s playroom on
the boat deck, smoking rooms, a danc-
ing floor, kennels for dogs, shops of
various kinds, and all the conveniences
that make an ocean voyage one of the
most attractive adventures to be had
today. Iced drinking water is piped to
drinking fountains on all of the pas-
senger decks. A large percentage of the
cabin class rooms have connecting pri-
vate bath or shower and all the other
rooms have hot and cold running water.
Unlike any other ship, only fresh water
for washing purposes throughout is
used, being supplied from the ship’s
ample fresh water reservoirs.

A smoking room in which American
Indian ornamentation has been effec-
tively used, adjoins a veranda cafe. A
huge stone, wood-burning fireplace,
with Indian ornamentation in metal,
gives a homey atmosphere to this smok-
ing room. All cabins in cabin and tourist
class are carpeted from wall to wall
and are paneled so that none of the
steel structure of the ship is visible.

The Manhattan represents a high
standard of safety from the standpoint
of structural strength, water-tight sub-

division, and general seaworthiness.
The regulations adopted at the Inter-
national Conference for Safety of Life
at Sea (1929) have not only been fully
complied with but the ship is sub-
divided to a higher standard than re-
quired by those rules and in excess of
any proposed standard including the
recommendations of various bulkhead
committees in this country and abroad.
The machinery and boiler compart-
ments have also been arranged to secure
the greatest safety and permit the vessel
to reach port from mid-ocean in case
of damage. The ship has also been
built and equipped in accordance with
the rules of the Supervising Inspectors
of Steam Vessels of the United States
Public Health Service and the require-
ments of the United States Bureau of
Shipping.

The construction of the Manhattan
and her sister ship, the Washington,
has meant the employment of an aver-
age of 2600 men in the shipyard for a
period of two years and 3000 men for a
similar length of time in various in-
dustries in 43 states furnishing the ma-
terials and machinery. The two ships
will have cost 21,000,000 dollars, of
which it is estimated that 18,000,000
dollars will have been paid out to
workmen at some point along the line.

Sitting room and bed room of a suite on B deck. It has all the conveniences of a hotel, including full size beds



FLYING IN THE BEGINNING

By HUGH D. WISE

Colonel, Retired, United States Army

(Concluded from September)

N the first part of this article, I got somewhat ahead of

my story. In the autumn of 1896, while we -were still

working at Governors Island and when funds were at
a very low ebb, I having spent all the money Captain Allen
could get for the experiments, I received a flattering offer
from the New York Tribune which wanted me to display
election returns on banners supported by kites to be flown
from the top of the Tribune Building, then on City Hall Park.
My kites being the property of the government, the Tribune
paid the cost of constructing others and with a
tandem of these we sent up the news of Mec-
Kinley’s election and, at its close, displayed an
immense flag a thousand feet above Broadway
—a novel spectacle at that time.

The profits from this enterprise together with
some money received for magazine articles now
made it possible to build some very
large kites for man-lifting. I had
long wanted to do this but, even
then, I had no intention of doing
more than lifting an observer to
heights from which he could see
over intervening obstructions. If
that could be done by means of
kites, so much less expensive and
so much easier to transport than
balloons, it would be of great
military value. Langley was
then at work on his flying-ma-
chine and I was in correspon-
dence with him but I was not working
in that field.

“Jimmy,” an old uni-

form stuffed and
weighted, was the pas-
senger in early experi-
ments with large man-
cartying tandem kites

AVING built some very large kites,
with nearly 200 square feet of lift-
ing surface, and having obtained rope
and a large winch from the post quar-
termaster, we were soon ready to send
aloft a man for the first kite ascent.
This man was “Jimmy,” by which name
we designated an old uniform stuffed
and weighted to 150 pounds.

Three kites were sent up in tandem
and, where the cord of the second
joined the main line, “Jimmy,” in a
boatswain’s chair, was tied on. The
third kite was attached a little below
that point. A blustery veering wind was
blowing, so before Jimmy left the
ground he took a severe mauling. Final-
ly, however, he rose and floated grace-
fully out above New York Harbor some
200 feet above the water.

Ferry boats were nearly capsized by
Jimmy’s admirers who crowded
their rails and whistles shrieked
hurrah to his unhearing ears.
When he was hauled in he did
not know, as we knew, that he had
demonstrated not only the possibility

A different tandem ar-
rangement was devel-
oped after “Jimmy”
was severely mauled,
and the writer was the
first person to be borne
aloft by his kites
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but also the practicability of send-
ing an observer aloft on kites. He
had not gone very high but all that
was needed to send him higher was
the support of the rope below him by
more kites.

The next day the same tandem was
put up but, profiting by the mauling
Jimmy had received on his first trip, a
different method was used for the “take-
off.” At the junction of the cords of the
two upper kites a pulley was rove to
the main line and over it passed a
hundred-foot halyard to one end of
which was fastened the boatswain’s
chair.

When the pulley had risen about 50
feet, Jimmy was hoisted, the halyard
secured to the main line and the kites
were run out.

IMMY, however, was due for more

trouble. The second kite, taking a
dive, fouled the main line and col-
lapsed. The jerk on the upper kite tore
out its center rib and Jimmy, followed
by the one remaining kite, plunged to
the ground where, unlike Humpty
Dumpty, his pieces were gathered to-
gether again.

Profiting by this accident, we ar-
ranged the tandem differently. The
center ribs of two kites .were bound
together. Two tandems, each of two
kites, were made. The upper or smaller
kite of each of these was attached to
the back of the lower which it thus *
steadied. Where the two tandem cords
were brought together the pulley was
rove in and the single cord from that
point was supported where necessary by
other kites.

A day or so after we had made this
new arrangement, and when there was
a brisk breeze blowing, I took my seat
in the boatswain’s chair and was hoisted
to the pulley where I secured the hal-
yard. I then signaled to have the kites
run out and had the thrill of feeling
myself borne smoothly and steadily
upward, vis-a-vis Miss Liberty who,
across the harbor, seemed to wave her
torch to me in a friendly way.

Ferry boat passengers were apparent-
ly as interested in me as they had been
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in Jimmy and the whistles gave me the
same vociferous greeting. It would be
an interesting question of law as to how
much the responsibility might have
been mine had one of those ferry boats
capsized but it is certain that no dam-
ages could have been collected because
all of my assets had gone to the con-
struction of the apparatus.

The daily papers had quite fully
exploited these recent experiments so
my mail was more than ever full of
letters with just the necessary sugges-
tions and advice. One man even sent
me a parachute for, having read of my
“miraculous escape,” supposing it was
I who fell when Jimmy got his tumble,
he thought I should guard against such
accidents.

HIS parachute, conical in shape, was
constructed of heavy canvas and
iron rings. It was about the size of a
large barrel and, perhaps, somewhat
lighter. The ingenious idea of its in-
ventor was that in the first rapid de-
scent, air would be compressed in the
top of the cone so that there would
be more air to sustain it. Naturally, I
was not prompt in using this device and,
later, when the inventor wrote asking
me to report on it, I told him so. In his
irate reply he said that I was a coward
and that I was afraid to trust myself
to the parachute. While I would hate to
admit the first of these charges, I fear
that I must plead guilty to the second.
Repeated experiments and numerous
ascents resulted in much improvement
in our apparatus and in methods of

harnessing the tandem but, among other

troubles which were accentuated with
the heavily loaded kites, was the diffi-
culty of making them fly on an even
keel and at desired angles so the dif-
ferent tandems would not interfere with
one another.

We therefore introduced, between the
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lifting surfaces of the forward cells,
auxiliary planes or panels which could
be adjusted to desired angles to equal-
ize pressure on the two sides of the
kite or to make it fly at a desired angle.
Later, we placed these panels along the
back edge of the lower forward lifting
surface. We called these auxiliary
planes “balancers” but, as a matter of
fact, they were what afterward came
to be known as “ailerons,” the first
similar to the Curtiss and the sec-
ond to the Farman. Their purpose

213

have been content simply to improve
upon this progress but for an ac-
cident.

One day, while handling a large kite
of the Eddy type in a high wind, I was
lifted five or six feet clear of the
ground. To avoid being thrown back-
ward on the kite and smashing it, I
reached up and seized the cover at the
cross-sticks. This depressed the top of
the kite and it went into a beautiful

was to balance the kite laterally
or to send it up or down and }

that is exactly what aile-
rons are for in the
modern airplane with

which we were then un-
concerned. V&

7 nly

Heretofore, Jimmy’s
ascents, as well as those
of my assistants and my-
self, had been made suspended from
the main kite-line but now we began
experimenting to the end that a man
might ride in the kite, between the for-
ward lifting surfaces or in the chair
close up to the kite. For this we used a
very large kite and Jimmy, somewhat
reduced in weight, was the aeronaut.
Poor old Jimmy! He could be repaired,
so he always had to try things first. He
went aloft repeatedly in different posi-
tions but never so satisfactorily as by
our earlier methods. The introduction
of weight into the kite upset the bal-
ance and Jimmy was, of course, not
competent to adjust the ailerons while
in flight.

We had now satisfactorily established
the fact that kites could be advan-
tageously used for carrying aloft signal
apparatus, photographic apparatus,

meteorological instruments and even a
man; that they could be used for run-
ning out telegraph wires and cables or
even for suspending them and we might

Ilustrations from sketches by the author

bicycle furnished the momentum for the author’s first glider flight. . ... I

felt myself lifted . .

. and carried 20 feet up, while I still went forward . ...

»

“Balancers,” forerunners of the aileron, were de-
veloped by the author to afford control of the kites

glide forward, landing me gently some
yards from where I had stood.

We at once took the kite to the top
of a nearby parapet, some ten feet
high, where, facing the wind while my
assistants held the kite horizontally over
me, I grasped the cord at the inter-
section of the sticks in one hand and the
cord to the lower point of the kite with
the other. Then I jumped forward and
glided to a gentle landing 50 feet away.

ASCINATED with the sensation of

actual flight and realizing that the
length of the glide could be increased
by rapid motion forward at the take-off,
I took my bicycle to the top of the
ramp of the old fort. There I mounted,
my assistants holding the kite while I
took the cords as before. At my signal
they let go and I pedaled down the
steep incline. Near the bottom, I de-
pressed the tail of the kite, drew up
my legs and let go the bicycle and I
felt myself lifted and gliding forward.

This glide, however, did not end in
a gentle landing but with a bump which
wrecked the kite and well nigh sent me
to the hospital; but I had glided, or
flown if you will, by purely mechanical
means.

My interest being thoroughly aroused,
I now found myself looking upon my
kite experiments as merely directing
toward this more interesting phase.
When a kite flew without a
cord, it was a glider. If a
glider could make its own
supporting wind, it would be
a flying-machine. Why not?
) We went to work in the
shop producing many small models
which were first flown as kites and then
tested as gliders by running them down
an inclined wooden runway. Finally,
the most satisfactory of these was re-
produced in size sufficient to support
the weight of a man.

(Please turn to page 251)



IN A RIFLE FACTORY

Over 2500 Operations Are Required to Produce
Accurate Rifles That Stand the Test of Use

RIFLE factory, even though pro-
saic, is one of the most interesting
places imaginable. Filled as it is

with machinery, it is really the last
place where one would expect romance
to lurk. Yet way back in 1816 the foun-
dation of a large fire-arms industry was
laid at Ilion, New York, where a black-
smith and his son were making the ordi-

Cutting up the bar steel for the
barrel; first step in manufacture

nary things required by the farmers of
the Mohawk Valley. The woods were
full of game and the boy asked for
money to buy a rifle. The father, Eli-
phalet Remington, refused and the son
began collecting scrap iron on his own
account. From this, he fabricated a
gun, for he realized that his
only chance of getting a rifle
was to make one. He walked
to Utica, 15 miles away,
where there was a gunsmith
who rifled the barrel for him
and fitted it with a lock.
The boy’s hand-made gun
was so good that the neigh-

of trip hammers was put in for forging
and welding the barrels. Standards im-
proved and a stock of spare parts was
carried; here was the beginning of in-
terchangeability of rifle parts.

The plant soon began to be a hotbed
of invention. From the very first the
Remingtons were interested in inven-
tors. Ilion became a place of pilgrimage
for men with ideas. Inventors came
from everywhere and they were never
refused an audience. Some brought
models, others drawings, while still
others had only the idea. Money, time,
and skilled labor backed the worthwhile
inventions and they were assimilated
into the business.

HIPPING in those days was very
primitive. The Erie Canal ran past
the plant and when a package of guns
was to be shipped, a plank was lifted
in the floor of the bridge and the pack-
age was handed to the tillerman of a
passing boat. The boats all bore names,
and the customer was notified to watch
out for the particular boat to which his
package had been entrusted. As the
boats were very slow, there was little
danger of a shipment going astray.
From such small beginnings arose the
great Remington arms plant where
12,000 men and women were employed
during the World War.
In the old days, a tube was made of
a piece of wrought iron, folded over and
lap welded, a painfully crude method
compared with modern standards. By
1850, the art of gun making had im-
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bors ordered others like it
and he prospered in a small
way. In time, the elder Rem-

ington was glad to get into
the business and they moved
up the creek where a water
wheel gave them power for
the grindstones used for
smoothing the welded edges
of the gun barrels. Many
machines had to be devel-
oped and in 1850 a battery
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All phetegraphs courtesy Remington Arms Company
Progress from steel bar to rifle barrel: Steel bar; elon-
gated and tapered; rough turned and drilled; turned,
rifled, and highly polished; browned and assembled

proved; steel was substituted for iron
and the hole in the barrel was drilled
and reamed before rifling.

In a modern rifle factory, the stock
for the barrel comes to the plant from
the steel manufacturer in round bars of
convenient size (12 or 14 foot lengths)
and is cut to the proper length by metal
saws. (In rifle manufacture the word
“stock” is applied to all raw material
and should not be confused with the
wooden gun-stock itself.) The specifica-
tions for the steel stock are most rigid
and no shipment of steel is accepted
until it has received the approval of
the plant metallurgist. The diameters

Rolling the white-hot steel to a
tapered form for the rifle barrel

range from 3eths for .22
caliber barrels to one and
one half inches for the
high-power rifle barrels. The
stock for the potential barrel,
after cutting to length, is
rolled to obtain a smooth
grain and a tapered shape.
The metal is elongated from
two to three times its original
length in rolling.

The next operation shapes
the rear end of the barrel
to fit the drill bushing of
the barrel-drilling machine.
These machines have two
spindles and can drill two
barrels at once. The work is
supported at one end by a
chuck in the headstock spin-
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dle. The work rotates and the drill is
fed by a traversing tailstock in which
the shank of the drill is supported.
The drill is supported midway by a
steady rest. The oil which lubricates
the drill is pumped from a reservoir
below the machine, a blend of gen-
uine lard oil being used. The shank
of the drill is made of steel tub-
ing shaped to provide for the escape
of the chips and oil. The hollow drill
point is made of high-speed steel and
is soldered to the steel tubing. The rate
of production is about six barrels per
hour from each two-spindle machine.

T this point begins the long series
of inspections which ends only with
the shipping of the rifle. As 2500 opera-
tions are required in fabricating a
finished rifle it will be seen that the
manufacture of an accurate-shooting
firearm must be under constant ex-
amination and control.

After boring, the barrel
is reamed; this process
enlarges the drilled hole
almost to finished size, and
at the same time produces a
perfectly smooth interior. A
certain amount of exterior
taper was secured in the
rolling process. This is car-
ried farther and more ac-
curately in special taper
lathes. After the barrel is
machined for sights with a
profiler, it is reamed again,
this last process being what
is known as the “finish
ream.” It is performed after
the barrel has been inspected
for straightness, and, if nec-
essary, straightened.

Barrel straightening is
performed either on an an-
vil, as was the custom with
the old gunsmiths, or by
means of a vertical screw
press. This ensures a uni-

A
An expert straightening the gun
barrel with the aid of a screw press

Sl

emery and rotated,
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form thickness of wall of the bore.
Straightness is checked by sighting
through the barrel. The operation of
reaming removes any imperfections of
the bore caused by the straightening
operation. The outside of the barrel is
now polished, this operation being
termed “spinning.”

A major operation is that of rifling,
performed on a rifling machine which
grooves the interior of the barrel so
as to give the bullet a rotary motion as
it leaves the bore. The work is inserted
in a fixture and is held stationary at
the end by a standard three jaw chuck.
The cutter, which is of the hook type as
illustrated, is pulled through the barrel.
A guide set at the proper angle pro-
vides the correct amount of rotation,
and hence governs the “twist” of the
rifling. Nothing happens on the for-
ward stroke; the cutting tool operates
on the return stroke only. The depth
of the rifling is increased after each

stroke of the cutter rod. The operation
is slow at best; therefore, a large bat-
tery of machines is used.

Even the finest rifling tools leave al-
most microscopic burrs in the barrel,
which must be removed as fully as pos-
sible in order to ensure the greatest
accuracy. To this end is employed the

A rifling cutter at-
tached to the cutter
rod starting on the
second groove. The
cutter works by

“pulling” through FIRST cuT o+

FIRST GROOVE

“leading-in” process. A plug of lead
three or four inches long is cast, on the
end of a rod, in the muzzle end of the
barrel. The lead plug conforms to the
bore, yet moves freely in it. It is pro-
jected far enough from the muzzle for

K

Polishing the inside of the barrel with a lap made of
a cast-in plug of lead which is charged with oil and
following the rifling grooves

Polishing the outside of barrel on
a wheel is known as “spinning”

a portion of it to be charged
with oil and emery, and is
then used as a polishing lap.
An individual lap is made for
each rifle.

" The chambering removes
enough of the metal to allow
space for the cartridge. The
barrel is held in a chuck
passing through the head-
stock of the lathe. The cut-
ting edges of the reamer
used have a shape similar to
that of a cartridge. The
reaming is done in several
steps from rough to finishing
cuts.

A:E.,L barrels are finished by
a process which gives the
metal a deep black color, al-
though the step is known as
“browning.” It is an oxidiz-
ing process which leaves a
hard, non-glare, durable,
rust-resistant finish on the metal.

The barrel is now ready to be fitted
to the receiver and finally to the gun
stock itself. While the barrel was going
through the various stages of manu-
facture, the “receiver” which holds the
rifle mechanism has also begun its long
series of operations. The receiver is

RIFLING CUTTER CUTTER

forged from bar nickel-alloy steel with
the aid of drop hammers. It would be
tedious to describe the milling and other
operations, so we will simply list them:

(A) Machining: Shaving, broaching,
power-milling, hand-milling, profiling,
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drilling, reaming, counter-boring, spline-
milling, grinding, thread-milling, hol-
low-milling, rotary-milling, thread-tap-
ping. boring.

(B) Inspecting: During the course of
manufacture the receiver is inspected
at 29 different stages; 163 gages of vari-
ous types are used.

(C) Finishing: Polishing, identifica-
tion marking, buffing, browning.

Grinding and polishing are, of course,
methods of rendering the external sur-
faces smooth for appearance and han-
dling. These operations are done on
orthodox polishing devices, using pol-
ishing wheels with suitably shaped
edges and finenesses. A high degree of
skill on the part of the operator is
required to blend the various surfaces.

Engraving is the work of a master
craftsman. Since it is done by hand and
requires a great deal of painstaking
work as well as artistic ability, it is
costly. The “Premier Grade” rifles of
this factory have game scenes on both
sides of the receiver and the entire sur-
face of the receiver bears scroll and
foliage decorations. The engraver makes
it a point never to engrave two receivers
alike, and will if desired engrave the
rifle to suit the individuality of the
purchaser.

The final assembly of all parts is
done by hand with the aid of special
fixtures and gages of various types. For
every five men engaged in actual fabri-
cation there is one man for inspection.

ALNUT has been found to be

the best wood for use in gun
stocks. All pieces selected for the pur-
pose pass a rigid examination. The
walnut is kiln-dried in a thorough cur-
ing process which takes about three
months, after which only about 3 per-
cent of the original moisture remains.
Before use, the ends of the blocks are
coated to keep out dampness. The
blocks are then sawn to rough shape.
From this point the operations go on
quickly, not only for economical manu-

The wooden gun-stock and the receiver are first assembled
and then carefully hand-fitted to produce a perfect match
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fect form with the aid of a pattern

facturing but to prevent the wood from
picking up atmospheric moisture.
The potential gun stocks now go
through a number of operations of shap-
ing, boring, and milling. The stock is
turned to its finished shape on a
Blanchard lathe which turns irregular
shapes from a master form. The model
and the gun stock rotate slowly while
the cutter-head, equipped with vicious
knives, rotates rapidly, receding or ad-
vancing as projections or depressions
in the model guide the operation. After
the stock is shaped it is “inletted” so
that the tang of the receiver will fit into
it. This is done on a wood profiler and
might be termed “rough fitting.” Cer-
tain parts are hand shaped. The relief
cuts at the comb of the stock are shaped
out by hand as is also the pistol grip.
Minor refinements, such as this hand-
shaping, give the gun distinction and
add to the appearance. Such things
are valued by discriminating gun-lovers.
After the stock is completely fitted to
the receiver, both are given the same
serial number and then separated. The
receiver is sent to be polished and
browned and the stock to be varnished.
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Stocks are filled, rubbed, given sev-
eral coats of varnish, each of which is
allowed to “set,” and then rubbed
again. The standard finish is smooth,
well-rubbed, dulled varnish called “sa-
tin finish.” Oil finish is applied on high-
grade stocks if specified. This type of
finish requires a great deal of hand
rubbing, but it brings out every nuance
of the natural beauty of the fine walnut.

The checking on the stock and fore-
end is done by hand with special tools.
This rather tedious operation is nearly
all performed by women who sit in long
rows checkering either rifle or shotgun
stocks. Checkering the grips assists in
control of the gun because the hand is
not likely to slip on the checked sur-
face under any condition of wind or
weather.

The receiver, the barrel, and the gun
stock are now all brought together and
carefully examined by experienced gun-
smiths who know every detail of the
mechanism.

FTER assembly, the rifle is ready
for tests which are drastic in the
extreme. First it is fired with a proof
charge which develops a pressure much
greater than the maximum charge ob-
tainable on the market. It is then ex-
amined carefully for effects of overload.
If satisfactory, a mark is stamped on the
right side of the barrel, near the breech.
After this, a number of rounds of or-
dinary cartridges of all makes and types
are loaded and fired through the rifle to
see that it functions smoothly and ac-
curately. Finally, the rifle is re-examined
in every particular by the final inspec-
tor. It cannot leave the factory unless
it bears the stamp of his approval.
Each rifle passes through 2500 op-
erations and when it leaves the factory
it will soon be in the hands of some
ardent sportsman for use on the rifle
range or in the woods. A rifle is of no
use without ammunition and in a short
time we expect to present an article on
this subject.

Checkering the gun-stock is painstaking work. A slip of
the hand would spoil the stock, but mistakes are rare




FACTORY PUNISHMENT FOR TIRES

IRES on the road get many a
shock and bruise, and if the road
happens to be of the unimproved
sort the tires take a terrible punish-
ment from sharp rocks, ruts, and bumps.
Eventually, these bruises may play hob
with the fabric that makes up so large
a part of the body of the tire. To find
out just what happens to a tire when
it is bruised in this way so that, if pos-
sible, steps may be taken to obviate
such trouble, tires are given more pun-
ishment daily in the testing laboratories
of one of the larger rubber companies
than they would normally get on the
roads in weeks.
The tire testing laboratory of the
General Tire and Rubber Company is a
large room which is kept at a constant

temperature of about 90 degrees in or-
der that the tires may be tested under
conditions closely approximating those
of a hot summer day on the road. Heat,
of course, is one of the worst enemies
of rubber.

Into this room, early in the morning,
are brought many brand new tires. The
tire chemist first puts a tire on the
“bruise-break” testing machine, a de-
vice that somewhat resembles a pile-
driver. The tire is then lifted to a height
and dropped, again and again, on an
anvil or plunger. The tire is revolved
as it is dropped so that it will strike
the anvil at many points on the tread.
Probably 50 bruises are inflicted on the
carcass of the tire in this way.

To inflict different kinds of bruises,
various types of anvils are used and the
tires are tested at different air pres-
sures. The height the tire is dropped

is also varied. Care is taken, however,
to see that the tire bruise is caused
entirely by the blow on the anvil since
it is not desired to pinch the tire against
the rim of the wheel.

On another machine, the “pulley

At the left is shown a Jumbo tire in the
“pile-driver” ready for the bruise-break
test. Dropped repeatedly onto the anvil
as shown above, and other anvils of
various shapes, the tire sustains many
kinds of fabric breaks and tread bruises

At the right is shown the weight box,
used in the pulley wheel test, loaded with
several tons of pig iron. Below may be
seen the pulley wheel on which a tire is
to spin for days, with a cleat over which
the tire must bump as the wheel revolves

wheel test” gives the tire the sort of
treatment that a front tire undergoes.
In making this test, a tire is mounted
on each end of an ordinary truck or
passenger-car axle over which is
mounted a weight box. Into this box
are thrown chunks of pig iron heavy
enough to overload the tires. The as-
sembled axle and box are then placed
on the testing machine so that each of
the tires is resting on a large pulley
wheel.

On the surface of each of the pulley
wheels are two cleats mounted diago-
nally and projecting about an inch from
the surfaces of the wheels. As these
wheels are set in motion, the tires spin
on the pulley wheels, hitting the cleats
as they roll. Hour after hour and day

after day, the overloaded tires roll on
the tread-mill on which they are rest-
ing, and in about two weeks have been
given 10,000 to 15,000 miles of wear.
This test does not, of course, test the
beads of the tires as there are no cor-
ners to be turned, nor can it test for
abrasions as it is impossible to approxi-
mate the sidesway that comes with the
turning of a moving car at a corner.
Often the relative qualities of com-
petitive tires are determined by placing
different makes on opposite wheels.
Tests are always made against certain
standards which the company insists
upon maintaining in its products, and,
in addition, road tests are being con-
stantly made on passenger cars and
trucks where, under real driving con-
ditions, the best deductions are made.
The laboratory tests are merely sup-
plementary to these road tests.
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PHYSICAL LABORATORIES

of the

STARS"

were looked upon as fixed points

of light permanently attached to
the sky. A few brave minds dared to
imagine them as more than this, but
without accurate measuring instruments
there could be only speculation as to
the true nature of these points of light.
During the 19th Century much was
learned about the distances, masses and
sizes of the stars. But we are never sat-
isfied. What we should really like to do
is to be able to dip a thermometer into
the stars, and to attach to their atmos-
pheres pressure gages, and to read off
directly their temperatures and pres-
sures.

Unfortunately we cannot do this. But
as a matter of fact, Nature has pro-
vided us with instruments of great pre-
cision which are excellent thermometers
and pressure gages—if only we can read
them. They occur in great numbers
throughout the universe. They are the
atoms in the stars.

Now it is true that atoms do not carry
indicating dials on which we can read
off directly what we want to know about
the stars; but although very
small they are nevertheless N
remarkable = mechanisms, ‘\X\Q /
extraordinarily sensitive to -
the conditions in which
they find themselves. All
the light which comes to
us from a star has started
from individual atoms, and l’
so the light carries with it
a record of the physical \ ,
conditions under which it
was sent out. The atoms in the stars
have been broadcasting a description
of their ‘surroundings for millions of
years, but it is only recently that we
have paid the least attention. The spec-
troscope has made it possible to record
these atomic messages, but they are al-
ways in code. The study of atoms in
our laboratories is giving us the key
to this code and is helping us to read
the information which is hidden in a
stellar spectrum.

3- THOUSAND years ago the stars

z"‘\

E must not ask to see a correct
and up-to-date picture of an atom.
That has been impossible since 1925,
in which year the atom became a ¥-
function in higher mathematics and

*Extracted, with minor alterations, from the
Publications of the Astronomical Society of
the Pacific (San Francisco).
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quite impossible to draw. It is just as
real as it ever was, however, and just
as reliable. But for our purposes it will
be entirely satisfactory to think of the
simpler and older model with electrons
revolving around a central nucleus.

To make things simpler still, we shall
consider only one kind of atom, the cal-
cium atom, because it illustrates so
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Figure 1: Atomic transformations.
They are explained in the article

well some of the things I wish to de-
scribe. A calcium atom on the model
we are using consists of a central pos-
itive nucleus which holds by electro-
static attraction 20 negative electrons.
Eighteen of these revolve about the
nucleus in orbits relatively close to the
nucleus and do not take any part in
giving out the light which we see com-

1

Figure 2: The formation of bright spec-
tral lines. Two atoms are shown, each
with an electron in an excited orbit. Such
atoms have in store an amount of energy
which depends on the size of the orbit
which the electron occupies. When the
electron returns spontaneously to its nor-
mal orbit the stored energy is thrown out
in the form of a dart of light. An electron
falling from a relatively small orbit emits
a small amount of energy. The resulting
light dart has a low frequency of vibra-
tion, a long wave length, and appears at
the red end of the spectrum. An electron
falling from a larger orbit emits more en-
ergy, and the corresponding light dart
has a higher frequency, a shorter wave-
length, and appears in the violet region of
the spectrum. The light darts affect the
photographic plate where they strike. At
a and b the plates are turned through a
right angle, hinging on their longer axes,
in order to show the resulting spectral lines

Astronomer,
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By THEODORE DUNHAM, JR.

Mount Wilson Observatory

ing from the stars. In Figure 1 the
nucleus and these 18 inner electrons
are all represented by a large dot. But
the two outer electrons are very im-
portant. These are shown as smaller
dots.

ORMALLY these two outer elec-

trons circulate close to the nucleus.
But they may also circulate in a num-
ber of larger orbits, of definite sizes.
Intermediate positions do not occur.
Now it takes energy or work to lift an
electron from a smaller orbit to one
of these larger or “excited” orbits, and
this lifting of the electron can be done
in either of the two ways illustrated
in Figure 1. The first is by a collision
with another atom, as at 4. The atom
is rushing about at the rate of two or
three miles a second among other atoms
in a star and frequently collides with
its neighbors. The violence of one of
these collisions may be just enough to
raise the electron to a larger orbit, as
in B.

The second way in which an electron
can be raised to a higher orbit is by a
collision with a dart of light, as in C.

In the atmosphere of a star great

quantities of light are com-
TR
/

ers on their way to the sur-
face. As far as the atom is
concerned this light acts as
if it were in the form of
minute darts of energy,
each with a very definite
rate of vibration and carry-
ing a definite amount of
energy. Those vibrating
rapidly have short wave-
lengths, carry a large amount of energy,
and appear blue to our eyes. Those vi-
brating more slowly have longer wave-
lengths, carry less energy, and appear
red. One of these light darts may strike
an atom in its path, and, if the atom can
respond exactly to the rate of vibration
of the light dart, the energy which the
light dart carries may raise one of the
electrons in the atom to a larger orbit
farther from the nucleus. Since the
light dart is made of nothing but en-
ergy, and since it has transferred all
of this energy to the atom, it entirely
disappears as the result of striking the
atom.

Whether the atom was struck by
another atom or whether it was hit by

ing through from deep lay-
/8



OCTOBER - 1932

a light dart, the result is the same:
namely, as in D, an atom that is wound
up and has stored within it a definite
amount of energy—the power to do
work of some kind. But this lasts only
for an instant. The electron must fall
back, E. If undisturbed, the excited
atom hesitates for about a hundredth
of a millionth of a second, and then the
electron falls to its normal place again.
In doing so it unloads the energy it bor-
rowed by shooting off another light
dart exactly like the one which was
absorbed. The only difference is that
since the atom has absolutely no idea
of aiming, the light dart is sent out en-
tirely at random.

There is another way in which the
electron can fall back. While the atom
is wound up and hesitating, another
atom may strike it, F, while traveling at
a relatively moderate speed. If this hap-
pens, the atom may unload its stored
energy directly to this second atom. The
colliding atom then bounces away faster
than it struck, G, just as if it had
touched off a stick of dynamite, while
the electron in the first atom settles
back into its normal orbit.

E may now ask how atoms capable

of passing through cycles such as
we have described are able to write
code messages in stellar spectra from
which we may infer the conditions ex-
isting in the outer parts of stars. To
understand this we must first consider
what happens when in the laboratory
we artificially stir up an atom to pro-
duce a spectral line. This may be done
quite easily by means of an electric arc
in which many atoms collide so hard
with one another that their electrons
are forced into excited orbits from
which they fall back with the emission
of light darts.

If a light dart is thrown out by an
atom whose electron has fallen a long
distance, that is, from a very large
orbit to a small one, then the light dart
must carry away a large amount of
energy, and it does this by vibrating at
high frequency. But if it was thrown
out by an atom which had less energy
to unload because its electron did not
have so far to fall, then the light dart
will vibrate more slowly. Since both
darts travel at the same speed, the high-
energy dart will have a short wave-
length, while the low-energy dart will
have a long wavelength. Figure 2 shows
two such light darts approaching the
slits of two spectographs.

The prism bends a high-energy light
dart more than a low-energy dart, and
the two will strike a photographic plate
at entirely different places. Thus by
measuring the image on the photo-
graph we have an absolutely direct
method of knowing how big a jump
the electron made in the atom.

There are all conceivable kinds of
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jumps between the many possible orbits
in which the electrons may start and
end, but each sends out a slightly dif-
ferent light dart, which, after passing
through the prism of our spectrograph,
ends up in a different place on the
photograph.

Now to go back to the star. The hot,
deep parts of the star are sending out
light darts of every conceivable wave-
length. Except for a few which are
stopped in the atmosphere of the star,
these light darts leave the star, and
after traveling for years through empty
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Figure 3: The formation of a continuous spectrum with dark
absorption lines. Light darts of every conceivable wavelength
and frequency of vibration are emitted by the hot interiors of
stars. If these could pass to the earth unobstructed, our spec-
trograph would sort them into a continuous band on the
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and heat are coming up in great
amounts from the depths of the sun
below the bottom of the diagram. After
working their way between the atoms in
the atmosphere they pass on beyond the
top of the diagram, through the upper
limits of the atmosphere and plunge
off into outer space.

At the high temperature of the solar
atmosphere, all the atoms are moving
about quite rapidly and colliding fre-
quently with one another, so that if at
any one instant a snap-shot photograph,
such as this diagram, could be taken,

photographic plate, the light darts of longer wavelength

(red light) going to one end of the plate and those of shorter wavelength (vio-
let light) going to the other end. The two atoms shown in the diagram are sup-
posed to be in the atmosphere of a star and to be capable of becoming excited
through the absorption of quantities of energy exactly corresponding to the
quantities carried by the light darts C and G. As a result, these particular light
darts are absorbed in the stellar atmosphere and are missing from the other-
wise continuous band of color which falls upon the plate. The spectrum at ex-
treme right shows a bright background crossed by two dark absorption lines

space a small part of them strike the
earth, and a still smaller part fall upon
the lens or mirror of one of our tele-
scopes, and are collected and sent
through a spectrograph. (Figure 3.)

The spectrograph will sort these darts
out according to their wavelength, send-
ing the short, blue ones to one end of
the photographic plate, the longer,
green ones to the middle, and the still
longer, red ones to the other end of
the plate. Since the deep layers of
the star are giving out light darts of
every possible wavelength, after passing
through the prism, there will be a
solid band of color. We call this a
continuous spectrum.

But the interesting thing is that some
of these light darts do not escape from
the star. Some of them of particular
wavelengths are sidetracked by atoms
which absorb them in the outer layers
of the star, and never get to the earth
at all. Where they would have fallen on
the plate there are dark empty spaces.
This is how we first discovered that
there are atoms in the stars. These dark
spaces on the plate we know as spectral
lines and they make up our code mes-
sage from the stars.

We are now ready to look at the
actual situation in a stellar atmosphere.
Figure 4 represents a thin slice through
the middle of the atmospheres of three
different stars. The center one repre-
sents the atmosphere of our sun. Light

we should find that a considerable num-
ber of the calcium atoms had just
undergone collisions which had lifted
one of their electrons into a larger or
excited orbit.

At this temperature light darts are
also very plentiful, rushing about in
all directions among the atoms. By
striking normal atoms, they produce
still more excited atoms. When an atom
which has already been excited by one
collision is struck a second time before
it has recovered from the first collision,
the electron may be knocked entirely
off the atom. The mutilated atom which
remains is called an “ionized” atom.

We have then in the solar atmosphere
at any one instant three kinds of cal-
cium atoms: the normal atom, the ex-
cited atom, and the ionized atom.

Now we have seen that any particular
atom can absorb a light dart if the en-
ergy of the light dart is of exactly
the right amount to raise one of the
electrons in the atom into one of its
possible orbits. If this happens, that
particular light dart is lost forever as
far as we and our spectrographs are
concerned, because the atom, in un-
winding, will either send out a second
dart in a random direction or else will
use the stored energy to kick one of
its neighbors, in which case the energy
goes into heat and is again diverted.

Thus the atoms in the atmosphere
stand at the gateway between the star



220

and outer space and each one side-
tracks light darts of a particular energy
and color. The result is that each type
of atom is responsible for characteristic
gaps or dark lines in the otherwise con-
tinuous band of color.

The normal calcium atoms absorb
blue light, causing a single dark line
in the blue part of the spectrum. The
excited atoms absorb red light, caus-
ing primarily a strong group of three
lines close together in the red
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lines have these relative intensities we
must infer that we are dealing with a
star that is hotter than the sun.

The left part of the diagram repre-
sents the atmosphere of a very different
kind of star such as y Cygni. The tem-
perature here is the same as in the sun,
but the pressure is much lower. Since
the temperature is the same, the vio-
lence of the collisions is the same, the
number and energy of the light darts
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spectrum with the red triplet looking
stronger than the blue line, we know
that the light must have come from a
star with an atmosphere at a high
temperature, while if we get a spectrum
with the violet pair stronger than the
blue line, we know that we are dealing
with a star whose atmosphere is at
low pressure. When we combine this
method with what can be learned from
the colors of the stars we find temper-
atures ranging all the way

part of the spectrum, while
the ionized atoms which have
lost an electron absorb violet
light, causing a pair of con-
spicuous lines in the violet.

Now the strength of these
spectral lines depends in a
striking way on the number -

)
of atoms causing them, so e
that if with our spectro- .
graphs we can measure the i
strength of the lines it means Eﬂ

that we can count the num-

from 1600 degrees Centi-
grade in long-period variable
stars at minimum brightness
up to over 30,000 degrees
for the hottest blue stars.

HE pressures in the at-

mospheres turn out to be
surprisingly low, and, al-
though there are wide varia-
tions from star to star, the
pressures do not in general
exceed one-thousandth of

ber of atoms of each kind.
When many atoms cause a
line, the line is wide and
when the atoms are few the
line is narrow. This we speak

STAR -LOWER PRESSURE
NO MORE. EXCITED ATOMS
MORE IONIZED ATOMS
MORE FREE ELECTRONS
SAME TYPE OF RADIATION

SOLAR ATMOSPHERE
v & ?
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ATOM ATOM

STAR 1 HIGHER. TEMPERATURE

MORE EXCITED ATOMS
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MORE FREE ELECTRONS
RADIATION OF SHORTER WAVE LENGTH

that of air at the earth’s sur-
face. On some stars the at-
mospheres are at pressures
much lower than this. The
entire atmosphere of the sun

of as differences in line-in-
tensity.

In the sun the lines we are discuss-
ing are of very different intensities,
but they have intentionally been made
equal in Figure 4 so as to bring out
more clearly the variations when we
pass to other stars.

N the right-hand section of the dia-

gram we have the atmosphere of a
star, such as Procyon, which is at a
higher temperature than that of the
sun. The atoms are rushing about more
rapidly, and on the average the light
darts are more numerous and also more
energetic. The vibrations are faster and
the wavelengths are shorter. Because
the light darts are more energetic and
because the collisions are more violent
at this higher temperature there will
be fewer normal atoms. More atoms
will be excited and more will be ionized
than in the sun. Now, as we have seen,
the width and the strength of a spectral
line depends on the number of atoms
responsible for it. A single atom would
never show a line in our spectrograph,
but when several million million are
doing the same thing at once, enough
light is held back to make a noticeable
dark line. In the present case the line
in the blue corresponding to the normal
atom is weaker than in the sun, while
the triplet in the red (Figure 4, at top),
corresponding to the excited atoms is
considerably strengthened, and so is
the pair of lines in the violet corres-
ponding to the ionized atoms. What we
can observe is of course only the spec-
trum and not the atoms responsible
for it. So when we see a spectrum whose

Figure 4: Atomic processes in stellar at-
mospheres. 4, a normal atom; B, an ex-
cited atom; C, an ionized atom; D, an
excited ionized atom; E, a doubly ionized
atom which has lost two electrons; F, a
free electron; G, a light dart colliding
with a normal atom and exciting one of
its electrons; H, two atoms which have
just collided—one of them is left excited;
I, an excited atom returned to its normal
condition, emitting a light dart at random;
K, a light dart exciting an ionized atom

is the same, but the pressure is lower,
which means that the atoms are farther
apart. Occasional atoms will become
ionized, just as in the case of the sun,
because collisions with light darts will
be no less effective. But when once an
electron has been torn loose from an
atom it will be much more difficult for
this free electron to find another muti-
lated atom with which it can recombine
to form a normal atom. And so it hap-
pens that in this star the proportion of
ionized atoms is greater than in the
sun, while the number of normal and
excited atoms are both reduced, with-
out changing their proportion relative
to one another.

The increased number of ionized
atoms results in a marked strengthen-
ing of the pair of lines in the violet.
The line in the blue corresponding to
the normal atom and the red triplet
corresponding to the excited atom are
somewhat weaker than in the sun, but
the relative strengths of these lines
remain- unchanged.

The net result of all this is that, when
we develop a photographic plate taken
with our telescope and find on it a

as far down as we can see
is about 50 to 100 miles deep, but there
is so little stuff in all this depth that it
corresponds to only about five or six
feet of ordinary air. An amount of ma-
terial which is absolutely transparent
here becomes so foggy on the sun as
to be nearly opaque, because of the
great number of free electrons and
ionized atoms which can stop passing
light darts and send them flying off in
other directions and even turn them
into heat.

Research on the physical conditions
existing at the surfaces of the stars
involves today two distinct problems.
First there is the attempt to record the
spectrum with its code message more
accurately than ever before. This re-
quires larger and more powerful in-
struments, as well as a study of every
possible source of error. Then will
come the second and most fascinating
part of the problem, decoding the
spectral message and the discovery of
new truth about the stars.

(((“Looking at Stresses” is the title of
an article soon to be published, in
which a new and remarkably direct way
of “calculating” the complex stresses in
engineering structures is explained. By
subjecting models to stresses and ex-
amining them by polarized light, it has
proved possible and practicable to “let
the stresses calculate themselves”—they
show graphically. The stresses in some
structures are so complex that the best
engineering methods have afforded de-
terminations which were only approxi-
mations.



A noon hour at Central Circulation Branch where 767,-
000 books are circulated yearly, mainly from 12 to 2 P.M.

Books and magazines are sent for use of patients in the
hospitals. Book wagons serve to make a peripatetic library

PROFITING BY ENFORCED LEISURE

HE offices of the SciENTIFIC AMER-
TICAN being located across the street

from New York’s great Public Li-
brary, we naturally come more or less
in touch with its activities. About the
time when apple vendors began to ap-
pear on Fifth Avenue and a melancholy
winter threatened, the volume of read-
ers seemed to increase; they were really
readers and not “sitters,” for the latter
have been eliminated. Prevailing eco-
nomic conditions, bringing unemploy-
ment and enforced leisure, have afforded
an unusual opportunity for service on
the part of the libraries all over the
United States. New York’s Public Li-
brary with its far-flung branches has
met the issue squarely. From all parts
of the city, with its cosmopolitan popu-
lation, has come the constant call for
books on economics, business, applied
science, vocational opportunities, and
the proper use of leisure.

“Stone walls do not a prison
make:” Improving leisure moments

The book wagons in the Bronx and on Staten Island are well patronized and even meet commuters’ trains

Children have felt the depression
keenly and are using the libraries more
and more for recreation. In normal
times they would be in the country or
visiting relatives or at a movie but now
their leisure time is often spent in read-
ing both at home and in the library
where every effort is made to give a good
time by story telling or puppet shows.

The book wagon is the forerunner of
the sub-branch and the branch proper.
There is one in the Bronx and another
on Staten Island. Three quarters of
the patrons are children.

While depression cannot be said to
have crippled our penal institutions,
many of the inmates are looking for-
ward to useful lives after they are re-
leased. In the last year, reading in the
penitentiary increased 25 percent. Hos-
pitals are supplied by the New York
Public Library and many an hour of
pain is made easier by books.




HOOVER DAM

Materials, Supplies, Manpower, and Program of Future Work

Mr. Young began his story of Hoo-

ver Dam last month by explaining
the purposes, plans, and some of the
facts regarding the progress of con-
struction on the project. In this con-
cluding part, he carries on with the
story from March of this year, and the
illustration on the opposite page gives
the program of future construction.

(Concluded from September)
HE first concrete for Hoover Dam
was poured on March 5, 1932, in
the foundation for the trash-rack
structure at the inlet portal of tunnel
No. 2. Lining of diversion tunnels was
started soon after and in April was
under way in three of the tunnels. Con-
crete for these operations is mixed in
a plant located on the Nevada side of
Black Canyon approximately one half
mile upstream from the inlet portals.
The plant is 78 feet by 118 feet in
plan, about six stories in height to top
of storage bins, and more than eight
stories to top of tower. Four four-cubic-
yard mixers are installed on the lower
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floor. Above the mixers is the control
deck, and above this the conveyor floor
and the batcher floor. The bottom of the
33-foot high storage bins is nine feet
above the batcher floor, and a tower
rises 33 feet above the bins. This tower
is situated at the upper end of two 42-
foot belt supply conveyors which lead
from bunkers beneath the railroad
tracks at the north end of the plant.
It is equipped with hoppers and shut-
tle conveyors for transportation of ma-
terial from the supply conveyors to
storage bins designated for sand and
different sizes of gravel.

Sand, three sizes of gravel, and cob-
bles, classified and loaded in separate
cars at a screening plant located in
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By WALKER R. YOUNG

Construction Engineer, Boulder Canyon Project

Hemenway Wash two miles upstream
and two miles west of the river, are
brought four miles by rail and dumped
into the bunkers at the lower end of
the double conveyors, each size of ag-
gregate being dumped into its desig-
nated bin. The double supply conveyor,
running beneath the bunkers, is loaded
through a gate in the bottom of the bins
and transports the material to the top
of the plant where by an arrangement
of hoppers and shuttle conveyors the
material is transferred to its particu-
lar bin.

Cement, received at present from
manufacturers in southern California,
is shipped in bulk to Boulder City,
thence by the United States construc-
tion railroad to a junction with the
contractor’s railroad south of the gravel
plant, and thence on the contractor’s
railroad via the screening plant to the
mixing plant. The cement, conveyed by

air pressure, is loaded into the covered
storage bins at the front and top of the
plant through six-inch pipes. The un-
loading machine resembles a large
vacuum cleaner.

When the plant is in operation, the
cement and aggregates are fed through
compressed air gates to a weighing
batcher which is so constructed that
the gate will be closed as soon as the
weight of aggregates designated has
been dumped into the batcher. The
batcher load is fed on to a conveyor
which transports it to a hopper above
the mixer. When desired, the hopper
gate is lifted, allowing the cement and
aggregates to flow into the revolving
mixers. Water of definite quantity from
a weighing batcher is fed into the mixer
with the other materials.

IXING is performed for a mini-

mum of 2%% minutes after all ma-
terials are in the mixer. Concrete is
dumped into agitator drums or bottom
dump buckets and transported in 10-
ton trucks to the pouring site.

A recording device is installed on
the control deck of the mixing plant
which furnishes visual information of
all operations of the plant, and also
supplies a permanent record of these
operations.

While one batch is mixed, another is
placed in the mixer hopper so that
mixing operations are nearly continu-
ous. Sixteen yards of concrete can be
manufactured every 3% minutes, on
which basis the plant has an ultimate

- & il SR 1 4
Parts of Boulder City in the desert. Upper: The club house and commissary of
Six Companies, Inc. Lower: Government three- and four-room residences
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theoretical capacity of 6600 yards in
24 hours.

The screening plant, which classifies
and washes all concrete aggregates, is
composed of a group of steel towers con-
taining vibratory or revolving screens
connected by belt conveyors.

Pit material, hauled seven miles by
rail in side dump cars from the Arizona
deposit to the screening plant, is
dumped into bunkers at the northwest
end of the plant. Conveyors then trans-
port the material to a series of screens,
removing first, in turn, the oversize
rock, the cobbles, the 1%4-inch to 3-inch
gravel, the sand, the 34-inch to 1%5-inch
gravel, and finally the 14-inch to 34-
inch gravel. The oversize rocks are con-
veyed to a gyratory crusher, broken,
and returned to the system. The various
sizes of cobbles and gravel are carried
by lateral conveyors to stock piles
northeast of the classification towers and
the sand, after being washed, is trans-
ported to a stock pile across the tracks
southwest of the classification towers.

CONCRETE tunnel 9 feet by 11

feet in size, located under each
gravel stock pile, has a conveyor con-
tained within it which receives the
gravel through gates and hoppers lo-
cated in the top of the tunnel and
transports it to a screen, where the ma-
terial is re-screened, and thence to a
shuttle conveyor which dumps it into
50-ton railroad cars. The sand is loaded
with a railroad crane equipped with a
clam-shell bucket.

The gravel is sprinkled continually
while in the stock piles and when be-
ing loaded is rinsed by water jets play-
ing on the shuttle loading conveyor.

Water for the plant is pumped from
the Colorado River through two miles
of pipe line and against a static head
of 427 feet to a pre-sedimentation tank
located on the hill east of the plant.
About 98 percent of the silt is removed
from the water by a detention period of
three hours in the sedimentation tank,
and the water is then allowed to flow
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The great concrete mixing plant on the Nevada side of the river at the Boulder
Canyon Project. Here concrete for lining the immense tunnels is being mixed

by gravity to a storage tank and thence
to the plant.

The Arizona deposit, from which all
aggregates are secured for the construc-
tion of Hoover Dam, is located on the
Arizona side of the river six miles air
line north of Hoover Dam site. The de-
posit has an area of approximately 100
acres, and its depth, according to the
test pits, averages more than 30 feet.
It is expected that an average of ap-
proximately 2V feet will be stripped
and wasted; thus there will remain
more than 4,500,000 cubic yards of ma-
terial, all of which will be needed.

All concrete aggregates must be
hauled from the pit and stored pre-
ceding the year 1935, as at that time
water will start rising back of the dam
to an outlet through the intake towers,
thus inundating the deposit. For this
reason the pit is now operated on a
three-shift basis, and all material not
needed at the screening plant is de-
posited in a raw storage pile northwest
of the plant and adjacent to it. At the
present time, pit material is loaded out

by a five cubic-yard electric dragline
into trains of eight to ten 50-ton cars
at the rate of 180 to 200 cars a day.

More than 4300 persons are now em-
ployed on project activities. Of these,
250 are working for the Government;
3426 for Six Companies, Inc., its sub-
sidiaries, and sub-contractors; 350 for
other government contractors; and the
remainder for individuals or firms op-
erating business concessions in Boulder
City.

A recent report from Six Companies,
Inc., stated that of the 3042 men em-
ployed directly by it, 1108 were work-
ing in tunnels, 758 were employed on
miscellaneous work at the river, 250
were engaged in spillway operations,
464 were doing mechanical and electri-
cal work, 214 were employed on the
railroad and at the gravel and concrete
plants, and 248 were engaged on con-
struction in Boulder City and on gen-
eral work. The March payroll for the
Government, Six Companies, Inc., and
other contractors amounted to 565,600
dollars.

PENSTOCK PI
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COFFER DAM
Start Dec.1,1932

Complete May |, 933
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The program of future work on the principal parts of the project, with schedules of completion



THE LINER THAT CAN NOT ROLL

HAILED by her owners as

marking the dawn of a

new era in the history of
the Italian Merchant Marine,
the Lloyd Sabaudo liner
Conte di Savoia, which will
sail from Genoa, Italy, on No-
vember 8 on her maiden voy-
age to New York, is seen as
a challenge to the merchant
marines of other nations to
equal her performance. There
is no doubt whatsoever that
she will live up to expecta-
tions as being “the liner that
can not roll” for, besides other
innovations in her structure,
she has, deep within her vitals,
a million-dollar plant to hold
her on an even keel regardless
of weather and waves. This
plant, a Sperry three-unit gyro-
scopic stabilizer, is three times
larger than the biggest stabil-
izer plant already in use. It constitutes,
however, only 1% percent of the total
weight of the ship—a mere toy, it would
seem, but of tremendous stabilizing
power, nevertheless!

The Sperry Gyro-Stabilizer has been
in use and has proved its efficacy on
yachts and warships for many years.
However, use of it in passenger ship
construction is an entirely new depar-
ture, and the Lloyd Sabaudo thus takes
a pioneer step in approaching the prob-
lem of building personal comfort into
ships through the agency of scientific
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engineering. Hence the challenge to
ship owners of other nations.

In recent years ocean liners have
steadily grown in size, partly due to
the competitive spirit between nations
for the greater volume of business usu-
ally accorded a modern marvel of con-
struction, but principally, it is believed,
in order to attain a greater degree of
stability. The larger the ship the
steadier she will be in a seaway. But
even the larger liners often come into
port hours late with the report: “De-
layed by a storm.” It is not difficult to

. s ¢ PO -
Two of the Gyro-Stabilizers being assembled in the new ship. The third was later placed
in foreground on the ship’s centerline. The entire stabilizing plant weighs only 300 tons

One of the three stabilizing gyroscopes that will prevent rolling of the Conte di Savoia,
being lowered into her hull at the shipyard in Trieste, Italy. Note comparative sizes

imagine the condition of passengers in
such a case. With all the luxuries of
the finest home ready for their enjoy-
ment and a cuisine that may be world
famed ready to sate the most jaded
appetite, passengers are forced to lan-
guish in their rooms or, if somewhat
more courageous, parade the decks
miserably.

The Conte di Savoia, of 48,000 gross
tons and therefore ranking with the
largest on the Atlantic, can not only
ride smoothly through the roughest of
storms but can also very nearly main-
tain her schedule to the hour.
Her passengers will be able
to ignore the storm even to
the extent of using the ship’s
two large swimming pools
without fear of being sloshed
about by rolling. Moreover,
by maintaining steadiness of
the ship, the stabilizing sys-
tem gives greater speed in
proportion to shaft horse-
power and reduces the strains
and stresses on the vessel’s
hull.

NDEED it may seem in-

conceivable that so small
a plant—the total weight of
the three gyroscopic units is
300 tons, the rotor of each
being 13 feet in diameter—
could check the vital forces
of the elements acting upon
so great a body as the Conte
di Savoia. To see how this is
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possible, let us consider The Sperry
Gyroscope Company’s explanation.

The rolling motion of a ship is the
result of fluid pressure acting on the
hull and the shifting of that pressure
from one side to the other. Waves do
not beat against a ship the way they
do against a solid breakwater. A ship
is free to rise and fall, and the bulk
of each wave passes beneath her, im-
parting a comparatively slight roll be-
fore it passes on. A single wave can
only start the rolling; it takes a whole
succession of waves to cause a violent
rolling motion. The problem for the
stabilizer, then, is but to counteract the
force of each individual wave as it hits
the ship.

It will be readily understood, there-
fore, that a relatively small artificial
force, equal and opposite to the dis-
turbing increment of each wave and
applied the instant the wave starts, will
be sufficient to counteract the wave’s
force. The Sperry Gyro-Stabilizer must
deal only with initial wave impulses
and does not have to be inordinately
large.

HOSE of us who have spun a toy

gyroscope—who has not?—and have
felt its strong “pull” against our hands
when we tilted it on its axis can
quickly grasp the principle of the Conte
di Savoia’s Gyro-Stabilizers. The rotors
of the three units, mounted in the hull
just below the waterline and approxi-
mately beneath the bridge, normally
spin in a horizontal plane with axes
vertical. (One or more of them may be
operating, depending upon the rough-
ness of the seas.) Precession, the fore
and aft tilting which is a fundamental
gyroscopic principle, causes the rotor
to exert a counteracting force against
the impulse of the wave as the toy gyro-
scope exerted a force against our hand
when we tilted it.

When a wave, for example, comes in
contact with one side of the vessel, this
side of the ship would start to rise. The
stabilizer, however, detecting the heel-
ing movement at the instant of its in-
ception, precesses and thus applies a
righting force. As the wave passes
beneath the vessel, the Gyro-
Stabilizer reverses its forces and
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prevents the vessel from roll-
ing in the opposite direction.
The gyro accomplishes its
work by simply precessing
through a small fore-and-aft
arc in its gudgeon bearings.
Each time this cycle is com-
pleted, the effect is the same
as though a great weight is
gently lifted from one side of
the ship to the other and then
back again.

The new Italian Line ship,
in addition to her even-keel
feature, has several note-
worthy innovations. She has
been given more than the
usual streamlining in order
to cut wind resistance, as well
as water resistance, to a mini-
mum. Her graceful lines are
the result of tests of models
in standard airplane wind-
tunnels, in addition to the
usual tank tests which de-
termine the hull’s resistance to water.
Another innovation on the Conte di
Savoia is the elimination of the third,
or “dummy,” funnel and the location
of the remaining two well forward to
make room for what is said to be the
largest sun and sports deck of any
liner afloat. A large outdoor swimming

WAVE EFFECT

TOP OF GYRO
MOVING TOWARDS
THE OBSERVER
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Starting with the wave trying to
roll the vessel to the left, the top
of the stabilizing gyroscope moves
forward, thus exerting a force equal
and opposite to the wave force

One of the huge gyroscope rotors in process of
construction. It has a diameter of 13 feet

pool and a sun-glass roof on this deck
are worth noting here. She has 11 decks,
and accommodates her passengers in
four classes: First, Special, Tourist,
and Third. Each class has large veran-
das and promenades.

Refinement and quiet elegance are,
of course, to be mnoted throughout.
Safety features abound but we shall
mention here only the 24 non-sinkable,
non-capsizable radio-equipped life boats
which can be launched from any angle
and which easily carry 3000 persons.
A garage carries 30 automobiles.

The Conte di Savoia is 811 feet 9
inches over-all; her engines develop
120,000 horsepower; her generators
produce sufficient electricity to light a
city of 200,000 inhabitants; her control
is electrical throughout; and artificial
ventilation is provided by 120 machines.
Having four screws, her speed is ex-
pected to be more than 28 knots. This
will enable her to cut the running time
between New York and Gibraltar to
five days and between New York
and the French Riviera to six days.

How a stabilizer lazily oscillates. At left, the rotor’s shaft is vertical and the rotor is turning in an anti-clockwise direction.
As the wave rolls under the ship from the right, the rotor tilts forward, exerting a downward force on its right mounting



A ‘POSTOFFICE’

for

FREIGHT

Union Inland Terminal No. 1, as it will appear when completed.
It occupies an entire block in a very busy west side shipping sector

HE occupancy in October in New

York City of a building now under

construction at 111 Ejghth Avenue
will mark the consummation of the first
phase of a plan unique in conception
and outstanding in the magnitude of
the economic results expected of it.
This structure, the Union Inland Termi-
nal No. 1, will go far toward solving the
extremely difficult problem of city
freight handling and distribution and of
traffic congestion in one of the
busiest sections of New York
City. It is expected to save
enormous sums to shippers
and receivers of less-than-car-
load lots of freight. The Port
of New York Authority, that
bi-state body responsible to
New York and New Jersey,
which operates the world-fa-
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to the limit; some, indeed, are already
saturated. Along the Hudson River are
located some of the most important
piers in the world, in respect to the
volume of trade that passes into and
out of the city through them. The streets
of this same section must also take care
of the enormous freight traffic passing
between Manhattan and the several
railroad terminals in the lower west
side and across the river in Jersey City
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and water through the port of N i

New York is a vast trade that
has increased so rapidly in re-
cent years that every facility
for commerce is being taxed
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and Hoboken. It is a section of factories
and of wholesale houses, the total busi-
ness of which runs into the hundreds of
millions annually. Needless to say, thou-
sands of trucks, both horse drawn and
motor, are required to move this freight
to and from warehouses, factories, and
railroad terminals.

Often one shipper may habitually
have small batches of freight ready to
go out over different roads at the same
time, or a consignee may have to send
his truck to several different points to
pick up freight that is awaiting him. In
such cases, all too numerous every day,
the transfer costs mount to high peaks
because of the time required or because
trucks are not loaded to capacity; and
street traffic, congested enough even if
this additional travel could be elimi-
nated, is more congested than ever as
the trucks shop about to pick up or
deliver freight. The public is concerned
in this because it must bear the burden
of the costs and at the same time have
streets, built for its use, so clogged as
to be no longer adequate.

HE plan for inland terminals is the

Port Authority’s solution to this
problem. The three units comprising the
complete plan are expected to benefit
the public, shippers and receivers of
goods, and eventually also the carriers
that will co-operate in the proper func-
tioning of the Terminals.

The system as worked out is the
essence of simplicity, being merely an
adaptation of modern methods of termi-
nal trucking. It has been likened to
a postoffice. Taking up the entire city
block bounded by Eighth and Ninth
Avenues and West 15th and West 16th
Streets—a location that is
particularly fit for the job in
hand since it is in the lower
section of Manhattan which
suffers most seriously from the
present methods of freight
handling—the Union Inland
Terminal No. 1 will receive
from shippers outgoing freight
destined for all roads leading
out of the city, and also in-
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8Z !l coming freight from all roads.
§§|U The shipper need only send
25 :r:r his shipments, of whatever
§g character or destination, to the
Sg fi Terminal and there they will
a2 | be assorted and delivered to

the trucks of the railroads
which will carry them. Incom-
ing freight will be stopped as
at present at rail terminals
and transferred from the cars

Truck facilities on a typical floor. Positions 1 to
8 are regular positions; the remaining four, special

to trucks. These trucks, operat-
ed by the carrier, will then
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move it" via ferries or tunnels to the
inland terminal which has been desig-
nated by the shipper. There the freight
will be classified for delivery to the
consignees’ trucks.

Union Inland Terminal No. 1, the
first of three such freight centers to
be built, is a 15-story fireproof steel
and concrete structure 800 feet long by
2064 feet wide with no deduction for
areaways or light wells, designed for
light manufacturing, commercial uses,
show rooms, and executive offices. It
will offer special advantages to its own
tenants occupying the floors above those
where the freight is handled. The base-
ment and ground floor, except the
Eighth and Ninth Avenue fronts, will
be dedicated to handling freight ship-
ments, with special loading platforms
for motor trucks inside the building.

OUR large elevators, two at each

end of the building, will carry
loaded motor trucks directly up to
tenants on the upper floors. At each
pair of elevators on each floor is a truck
lobby 88 feet 6 inches by 36 feet 10
inches with regular positions for eight
trucks and reserve positions for four
more. Each of these elevators will
accommodate motor trucks 33 feet long
and weighing 20 tons.

The operation of these large truck
elevators, without extra charge to the
regular tenants, affords to every floor
the advantages of street level location.
Trucks enter or leave the building by
means of a passageway running through
the building from street to street, use
the elevators to leave or to reach the
various floors, and load or unload in
the truck lobbies at platforms level
with the truck bodies. Doors in opposite

I’hotographs courtesy Port of New York Authorlty 3
Typical trucking activities which block the streets and sidewalks of Manhat-

tan. The new terminals will go- a long way toward alleviating such congestion
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The great excavation necessary for the first of the three terminals, as it ap-

peared in July, 1931. This gives an idea of the magnitude of the building

ends of these elevators permit trucks
to be driven directly onto the floor
instead of into a truck lobby.

When John C. Evans, Terminal
Engineer of the Port Authority, turned
attention to devising an indicator of
vacant truck positions in the truck
lobbies of all floors, he found quite a
problem. He did not wish to send a
loaded truck up to a tenant only to find
that all truck positions were filled, and
a telephone call system or a regular
indicator board would be both ineffi-
cient and uncertain. It has been tenta-
tively arranged, therefore, to install a
photo-electric cell unit and light in the
ceiling and in the floor, respectively, of
each truck position. These are not to

burn continuously, however, but only
when a button is pressed at a traffic
control station at the entrance. Further-
more, they will indicate only positive
vacancies, and it will be up to the
tenant to keep boxes, refuse, and the
like from interfering with the cell.

WELVE package elevators and 18

high-speed passenger elevators will
serve the commercial part of the build-
ing. Eight of the passenger elevators
are located at each end of the building
and two in the center for greater
convenience.

The area of the commercial floors
varies from 165,000 to 88,000 square
feet and the floor to floor head room of
each is 15 feet. Floors are designed
to carry a live load of 200 pounds per
square foot.

That part of the building set aside
for the offices facing Eighth Avenue
will be completely separated from the
commercial activities except as they
may be connected to suit tenants. Eight
passenger elevators, the only ones in
the ground-floor lobby, will serve the
office floors.

The terminal will provide less-than-
carload-lot facilities for the following
trunk line railroads: The Baltimore and
Ohio; Central Railroad of New Jersey;
Delaware, Lackawanna, and Western;
Erie; Lehigh Valley; New York, New
Haven, and Hartford; New York Cen-
tral; and Pennsylvania.

This first Union Inland Terminal was
begun in the spring of 1931 and is to
be finished and ready for rail occupancy
by October 1 of this year. Its total cost,
including the cost of the land and im-
provements, will be in the neighbor-
hood of 16,000,000 dollars; and its
estimated yearly capacity in less-than-
carload-lots of freight is 680,000 tons.



HOUSES OF THE FUTURE May Be Made in Factories But

-Courtesy American Rolling Mills Compauny
A frameless house of fabricated steel which most nearly approaches, in con-
struction, the house of the future. It is being built in Cleveland, Ohio

VEN in normal times housing needs
E close attention, both because it
plays such a big part in improv-
ing the environment of people, and be-
cause it provides an outlet for the large
and varied products of industry, there-
by making both profits and employment.
In abnormal times when the business
panorama is being scanned for special
industries which should or could be
stimulated, housing deserves unusual
attention.
Construction represents one of the
two largest manufacturing industries
even though it is not a single well-

Courtesy Steel Frame House Company

integrated industry, but a loose aggre-
gation of building trades and raw ma-
terial producers. It is also one of the
most depressed of all industries, due to
a number of complicated reasons. Hous-
ing represents only one phase of the
construction industry, but it is one of
the biggest branches. If housing could
be stimulated, the effects would be no-
ticeable throughout the entire industry
and throughout many other industries.

There may be no single way to stimu-
late housing. Mere talk of better hous-
ing will not do it. Easier mortgage
money would help, but of itself would

An approach of several years ago to the factory-built house. In this, the
wooden framing was simply replaced by steel, bolted together and wire-braced
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Will Be
Individual Design*

Built to

not necessarily reverse the downward
movement. Apparently one thing need-
ed is better houses themselves—houses
better planned, better engineered, bet-
ter executed, and cheaper. In this con-
nection, it must be concluded that
serious attention should be given to the
development of new methods for mak-
ing houses by machinery, for making
considerable parts of them in the fac-
tory, as other things are made success-
fully.

Consider the relative perfection of
the automobile. It is more or less a
standard product. The efficiency meth-
ods of one manufacturer are the meth-
ods of the entire industry, with
allowances for individual plans. The
product represents the best efforts of
great technical staffs, with continuous
experimentation and continuous re-
search necessitated by competition. The
result is a good product at a low price,
available to millions, and a great in-
dustry developed within a generation.

ONSIDER by contrast the average

house. It is a clumsy affair con-
sisting of walls and roof and floors,
with some desultory conveniences. It
has very few of those well planned,
highly developed improvements which
go along as a matter of course with the
automobile, even with the cheapest auto-
mobile. The automobile gives so much
more for the money than the house that
it is no wonder many people seem to
take greater interest in their automo-
biles than in their homes. There may
be no simple social or economic reason
for this, but certainly one reason lies in
the cheapness of the automobile as a
quality product, and the costliness of
the house as a relatively inferior
product.

Centuries ago the house was built by
hand, and it is still largely built by
hand. Materials are assembled at the
building site, labor is brought to the
materials, and the house is erected on
the spot from a multitude of small
pieces. Nails have replaced wooden
pegs, glass has replaced oiled paper,
some machine-made parts are used, but
the assembling is still a slow and waste-
ful procedure. Advances in the mate-
rials which form the house have not
been matched by advances in the meth-
ods of putting them together.

The actual market for houses is nar-

#Courtesy Ernst and Ernst
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rower than it should be. There are 30
million or more families in the United
States, and it is estimated that less than
15 millions of them own their homes.
Not all of the families living in rented
homes could be expected to own houses,
but a considerable proportion of them
would be owners if circumstances were
different. And if there were more in-
dividual home owners, the demand for
better houses would be greater, thus
furnishing new employment for labor,
capital, and many industries.

There are three main reasons why
more people do not own their homes
and, therefore, why they do not have
better homes. One relates to income, but
this is too big a subject for discussion
here. One relates to convenience: The
ordeal of purchasing the right kind of
house or of constructing it to meet the
family requirements is greater, even in
proportion, than the task of purchas-
ing any other article of family consump-
tion. For example, it costs the owner
much more than ten times the tribula-
tion to construct a 5000-dollar house
than to select a 500-dollar automobile.

THE third and perhaps the principal
reason relates to cost. A large ma-
jority of the 15 million families which
do not own their homes live on an in-
come of 2000 dollars a year or less.
This is enough to support a self-owned
house if the production of the low-
priced house can be engineered, system-
atized, and promoted to fit the income
of the prospective buyer. But building
trades, because of their loose organiza-
tion which makes industrial unity diffi-
cult, are handicapped in the develop-
ment of the low-priced house. And the
handicap also is felt all along the line,
extending to workmen, architects, mills,
dealers, railroads, and countless others.

In an effort to rationalize or systema-
tize the house building industry (if it
is an industry), a number of companies
have developed the ready-cut house,
which is delivered to the building site
in small pieces, cut to fit approximately,
to be put together by the usual hand
methods. This is a step in the right
direction, but it probably is not the true
factory-built or “pre-fabricated” house
of the future.

The idea of a factory-built house got
its first real impetus less than five years
ago from the steel industry, mainly be-
cause the industry was suffering from
over-capacity. At first steel men thought
in terms of adapting skyscraper meth-
ods to houses, building a house on a
steel frame. Later the industry experi-
mented with steel sheets for walls. Now
experiments are being made with large
units of the house—floor and wall sec-
tions. The experiments have demon-
strated that these units can be assem-
bled quickly and cheaply.

The lumber industry, fearing com-
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Improvements in framing by simplifying it and joining it by arc welding, a proc-
ess, shown below, which will play an important part in future house construction

petition from steel, began making in-
dependent studies. Development of the
lumber ideas has somewhat paralleled
that of the steel industry, with large
sections of a house fabricated in the
lumber factory and assembled at the
building site. With few exceptions, these
experiments with lumber have not pro-
gressed as yet much beyond the draft-
ing room. Many materials other than
steel and lumber are believed by en-
gineers to be suitable for extensive use
in factory-built houses. Copper, alum-
inum, cement, and glass are included.

One of the chief faults in the experi-
ments lies in the attempt of experiment-
ers to jump too fast from conventional
designs to new designs which are more
adaptable to factory fabrication. The
house is, after all, a thing of sentiment
and tradition, and people do not change
within a few years their inherited ideas
as to what is a proper house.

HE gable roof, for example, is fairly

entrenched in sentiment. It is now
rather generally admitted that a flat
roof is more practical, particularly in
view of modern technical developments
which enable a flat roof to shed water
and be insulated against heat quite as
well as the standard gable roof. Further-
more, the flat roof is much better
adapted to factory construction, on
which hopes of cheaper houses hinge.

It seems essential that progress to-
ward the factory-built house be step-by-
step. As experience and experimenta-
tion point the way, and as the public
becomes accustomed to new methods,
larger units of houses probably can be
factory made. It seems possible, for
example, that chimneys could be made
in large units for subsequent erection.
The present factory manufacture of
floor sections, sash, doors, and frames
is indicative of the necessary trend.

In the future it is probable that the
prospective home owner, particularly
the man of small income, will select
his house in a show room, or from
models and drawings. The - company
which sells the house probably will fi-
nance the purchase. The owner will buy
his house somewhat as he buys his
automobile today. This will require
large companies, probably companies
operating nationally. Small contractors
may be gradually replaced and labor
may be temporarily dislocated, but they
will find compensatory benefits in modi-
fied work and in the greater market for
houses. The public at large will gain
the advantages of having a new indus-
try, or an old industry reorganized.
Now is not the time to expect immediate
large-scale production of factory-built
houses, but it is certainly the time to
welcome and encourage development of
the idea.



Horses pull in salmon seines at Sand Island in the Columbia River

SALMON FISHING

By C. W. GEIGER

HE run of the Royal Chinook sal-

mon and his cousins, the silverside,

blue back, and steelhead, consti-
tutes an annual living tide that ebbs
and flows through the Columbia River,
leaving behind a wealth of millions of
dollars a year. From 10,000 to 12,000
people are anually engaged in this work
in the lower Columbia district alone,
including the fishermen, buyers, pack-
ers, and cannery employees.

Four methods are commonly used in
commercial salmon fishing; gill netting,
seining, trolling, and the Columbia
River fish trap. The records of the As-
toria customs house show that more
than 2600 fishing boats are registered
in the Astoria district, and the great
majority of these are gill net boats. A
gill net is a highly specialized type of
net, composed of very expensive flaxen
web and so bounded with cork and lead
lines that it floats vertically in the
water. Some of the nets fish close to
the surface, while the “diver” type drift
close to the bottom.

The gill net depends largely upon
being concealed, and for this reason
the best results come from fishing at
night and in muddy water. While swim-
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Brings Millions of Dollars Yearly to the Pacific Coast.
How the Salmon Are Caught and Canned

ming rapidly, the salmon strikes the
yielding, flaxen mesh. His pointed head
is driven into one of the openings.
There he is caught, unable to press
through and unable to back out, and
is dragged into the boat when the fisher-
man hauls in his net.

ANY a visitor to Astoria, Oregon,

has exclaimed in surprise when
he has seen horses neck deep in the
water struggle in with the end of a
vast web that brings to light tons of
gleaming fish. Seining operations re-
quire a large outlay of gear, as well
as a large crew of men. On Sand Is-
land, the most important of the many
salmon seining grounds near Astoria,
the seines are about 1200 feet in length.
They are piled on large flat-bottomed
boats, the net being arranged in such
a way that it can be dragged from the
boat without becoming fouled.

In laying out the net, one end of it
is held by a team of horses on the
beach, while a power boat tows the net-
carrying skiff far out into the river,
the net “paying out” behind the boat.
When the full length of the net has
been paid out into the river, the boat

turns back to shore, while a rope at-
tached to the outer end of the net un-
coils behind the skiff.

When the shore is reached, teams
take this rope and gradually drag the
net onto the beach again. As the net is
landed it is again loaded on the boat.
The slow withdrawal of the net from the
river reduces the area of the enclosed
space. Salmon which have entered the
net are crowded together, and at last
are drawn up on the sand. Enormous
catches of fish are made by this meth-
od; more than 24 tons of salmon have
been taken in one haul from a seine at
Sand Island.

The Columbia River fish trap is a
type of stationary gear which is in
reality a maze. Piling is driven into
the bottom of the river, and heavily
tarred netting is hung on the piles. One
long fence serves as a lead by which
the fish are made to swim into the trap.
They enter through narrow openings
which they are unable to relocate later
in their efforts to escape, because the
salmon by instinct will not turn a sharp
corner. He thus remains a prisoner until
the trap fisherman raises the “pot” of
the trap and removes his catch.

The fourth major method of salmon
fishing is trolling. The operations are
carried on at sea, off the coast. Spread-
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ing poles support long, stout lines, each
carrying several hooks. These hooks
are not baited, but are trailed behind
wabbler spoons which flash through the
water. The fish strike the spoons and
are drawn into the boat. While con-
siderable numbers of Chinook salmon
are taken at sea by trolling, the prin-
cipal variety caught in this manner is
the silverside.

The sea-going troll boats carry car-
goes of crushed ice to the fishing
grounds and as the salmon are caught
they are cleaned and packed in the ice
in the hold. Thus they are kept in per-
fect condition until the boat returns
to port. Some of the troll boats can
carry many tons of dressed salmon.

The first salmon cannery on the
Columbia was located at Eagle CIiff,
in the year 1866. That year four thou-
sand cases were packed, and the first
packer on the river sold out two years
later because he felt that the river was
fished out. Gradually the “pack” in-
creased until 1895, when it reached
634,696 cases. However, the salmon
could not maintain itself in combat with
human greed and ingenuity, without
being given a sporting chance to re-
produce its kind. By 1913 the annual
pack had fallen to 260,000 cases, and
the need for regulation became ap-
parent.

The fishing season now opens on
May 1st, and closes for a 10-day period
in August to permit a portion of the
run to reach the upper parts of the
river in order to spawn. The season is
open the rest of the year, and the be-
ginning of the next, but the month of
March is closed for the same purpose.
Regulations also prevail during the
open season. Every week-end, fishing
halts for 24 hours to give the salmon
a chance to run the gauntlet of web.
Hatcheries now play an important role
in salmon propagation, and the pack is
increasing from year to year.

NUMBER of the small canneries

still use the old hand method of
dressing fish, and in such places the
selection of the butchering or dressing
“gangs” is of first importance. Two men
constitute a “butcher’s gang,” and the
number of these gangs is dependent
upon the output of the plant. Boys
place the fish, with the head out, upon
the cutting tables. One man cuts off the
heads, after which the other removes
the fins, tails, and viscera. The dressed
fish is transferred to a tank of water,
where it receives a washing, scraping
and final brushing with a whisklike
broom.

The usual method of cutting the sal-
mon is by a machine with the knives
so arranged as to cut the fish. trans-
versely in sections the exact length of
the cans to be filled. Most canneries
now use filling machines for all sizes
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of cans, although a few, particularly
those packing flat and odd-sized cans,
still pack by hand. A uniform quantity
of salt is added by mechanical means
when filling each can. The contents of
the can are heated, and the greater part
of the air is exhausted. The lids are
then crimped on tightly, the cans pass
through a machine to be washed, and
move on to enter a retort for the one
cooking they are to receive. The process-
ing time varies somewhat according to
the nature of the contents, and the size
and shape of the cans.

From Point Conception northward to
Alaska, grayfish are caught both on
trawl lines and in nets, in great num-
bers. The grayfish is none other than
the fisherman’s old-time enemy, the
dogfish. As dogfish they are despised
here in America, although their food
value has been recognized for centuries

% R

Columbia River fishermen with salmon in a seine
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in Europe. They have been regarded as
pests by fishermen, owing to their
piratical and destructive habits.

In its endeavors to increase the de-
mand for this low-priced and excellent
food fish, the United States Bureau of
Fisheries changed the name to grayfish,
with gratifying results. As a food, gray-
fish are equal to sturgeon or medium-
grade salmon. Eaten fresh they are ex-
cellent, although it is as a preserved
product that they find their largest use.
Heretofore grayfish have been con-
sidered a source of annoyance to com-
mercial fishermen, comprising as much
as 50 percent of many catches in nets
and traps. Now that they have attained
commercial value, they are regarded
with more favor, particularly in view
of the fact that grayfish are most plenti-
ful on the Pacific coast during the win-
ter, when the salmon canneries are idle.

Potential cans of salmon. Chinese boys preparing fish for processing
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Science Aids Quest for Gold

T seems a far cry from the ancient burro

and dilapidated pan of the early gold
prospector, to the modern electrical ap-
paratus pictured ip these columns, yet
both represent mile-stones in the perpetual
quest for the precious and elusive yellow
metal.

This latest development is due to the
geophysical firm of William M. Barret, Inc.,
who designed and constructed the equip-
ment for mining interests. The instrument,
which is termed an ore detector, will be
used to locate electrically conductive de-
posits of gold which may occur at depths

not exceeding some five to ten feet. Only
two men are required to operate the ap-
paratus, which consists of a power unit, a
receiver unit, and an exploring coil.

To the left in the close-up of the equip-
ment may be seen the power unit, which
comprises a vacuum-tube oscillator and
amplifier, while to the right is shown the
receiver unit, consisting of an inductance
bridge and vacuum-tube amplifier. The ex-
ploring coil appears in the background,
and in the foreground are the conventional
headphones, which are used as null in-
dicators.

In operation, the bridge is energized by
2000-cycle sinusoidal current, the power-
level of the oscillator-amplifier being ad-
justed to meet the requirements of depth
penetration. Following this the receiver
amplifier is set for the desired gain, and
the bridge brought to precise balance by
appropriate resistance and inductance con-
trols. The condition of balance is indicated
by silence in the headphones.

If the exploring coil is moved over the
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ground, and a conductive body comes with-
in the magnetic field of the coil, the eddy
currents set up in the conductive mass
will reduce the effective inductance of
the exploring coil, which serves to unbal-
ance the bridge. This condition will be
indicated by the appearance of the 2000-

Details of the ore detec-
tor comprising, at left,
the power unit (a vac-
uum-tube oscillator and
amplifier); at right, re-
ceiver unit (inductance
bridge and vacuum-tube
amplifier); and back-
ground, the exploring
coil. In the view below:
Only two men are re-
quired for the operations
of the new ore detector

cycle note in the headphones, the intensity
of the sound depending on the degree of
bridge unbalance. A change in the induc-
tance of the exploring coil of one part in
a million may be detected readily in this
manner.

While this ore detector was designed
primarily to provide a means for locating
relatively shallow veins and placer deposits
of gold, it will be understood that any body
which conducts electricity will give a sim-
ilar reaction with the instrument. The mag-
nitude of the response will depend on the
physical proportions of the disturbing mass,
its conductivity and depth, and the elec-
trical constants of the surrounding media.

Better Mummies

ODERN science has improved upon
the mysterious secret of ancient
Egyptian embalmers; mummies discovered
3000 years from now will show our descen-
dents just exactly what we looked like,
according to Prof. E. J. Farris, writing in
Science. The new process of embalming
utilizes paraffin and, according to Professor
Farris, corpses preserved by the paraffin
method do not have the shrunken, dried ap-
pearance of Egyptian mummies, but are
natural in both form and color. They
should last indefinitely, he believes.
The process is essentially similar to one
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used for many years in biological labora-
tories for the preservation of small bits of
plant and animal tissue, and lately em-
ployed by Dr. G. K. Noble of the American
Museum of Natural History in New York
for making vividly lifelike mountings of
small snakes, lizards, and the like.—
A. E. B.
—————

Rock Island Project Completed

N accompanying illustration shows the

huge Rock Island Hydroelectric Proj-
ect, completed, as seen from the air. It
will be recalled that construction of this
plant by Stone and Webster Engineering
Corporation for the Puget Sound Power and
Light Company, was described in our No-
vember, 1931, issue. The plant will have
an ultimate capacity of 252,000 horse-
power.

From this striking photograph may be
more clearly visualized the manner in
which the builders erected first one wing
of the dam out to the island in the middle
of the river and then the other wing.

This is the first great power plant to
utilize part of the vast water power of the
Columbia River. Plans now taking shape,
however, contemplate its more complete
harnessing before many more years pass.

_..+—
Boric Acid Eliminates Electrical

Fuse “Fireworks”

HEN a fuse “blows out” in the house-

hold lighting circuit, father simply
goes down into the cellar, screws a new
one into the socket, and thinks nothing of
it. When a fuse blows out on a high-voltage,
high-current circuit in a power house or a
factory, there is apt to be considerable
sputtering, sparking, and spectacular “fire-
works.” Hitherto this violence had been at-
tributed to the formation of gas, and en-
gineers had sought materials which under
the heat of the arc would evolve no vapor.
Dr. Slepian of Westinghouse proved it was
this very vapor evolution which extin-

An air view of the completed Rock
Island hydroelectric plant, first major
power plant on the Columbia River
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Reginald A. Fessenden
TRITE phrases of sorrow

seem to take on a still great-
er air of triteness when applied
to the recent death in Bermuda
at the age of 65 of Professor
Reginald Aubrey Fessenden.
The world of science, and its
radio branch in particular,
owes a huge debt of gratitude
to this outstanding figure who
once, at least, defended a cor-
rect theory against others who
steadfastly held that he was
wrong. But time proved the
logic of Fessenden’s reasoning
about radio wave propagation,
and today his theory is univer-
sally accepted.

Fessenden’s interests were
widely varied, and in later
years leaned toward the prob-
lem of safety of life at sea. He
developed the fathometer, dis-
tance finder, iceberg detector,
radio direction finder, radio
compass, gyro-compass and im-
provements, submarine oscillat-
or for undersea communica-
tion, and other devices, for
which work he was awarded, in
1929, the Scientific American
Medal for safety at sea.

Professor Fessenden was born
of New England parents in
Milton, P. Q., Canada, and re-
ceived his education at Bishop’s
College in Quebec. For a time
he was associated with Thomas
A. Edison, and later with the
Westinghouse  Electric and
Manufacturing Company. A
detailed list of his achievements
would fill columns, but Scien-
tific American feels that it
could add but little to the glory
of a figure that has left such
a lasting impression on the
pages of the history of science.
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Dr. Slepian showing his new fuse
with boric acid as the de-ionizing
element. It has just interrupted
20,000 amperes at 13,200 volts

guished the arc, and said the cure for the
trouble was some material which would
yield maximum volumes of non-explosive
vapor. This was found in solid boric acid,
which yields water vapor when heated.

From this starting point, Westinghouse
engineers developed a fuse which breaks
20,000 amperes at 13,200 volts without
arousing any excitement. In the center of
a thick-walled cylinder of solid boric acid
is a plunger, which would be withdrawn
deep into its hole by a spring, were it not
held forward by the fuse-wire, which serves
as one terminal. When the fuse melts, the
arc is drawn down into the boric acid
hole where it generates a quantity of water
vapor which instantly extinguishes the arc.
By special design, the fuse solves the diffi-
cult problem of interrupting very small
currents as well as large ones.

The boric-acid fuse is usually a disap-
pointment to spectators, who are often un-
able to detect any sign that it has operated.
—A. E. B.

+

Old Trick Sells “Fat Reducers”

ROMOTERS of so-called obesity reme-
dies and fat reducers are using an old
trick, with a modern slant, to deceive fat
people into spending money for worthless
and dangerous preparations, according to
Dr. F. J. Cullen, of the Federal Food and
Drug Administration. The advertisements
appeal to the vanity of people and also to
the fear that they may become so stout they
can no longer be efficient in business.
“Surplus flesh,” says Cullen, “may be due
to two general causes. First, it may be con-
stitutional, or due to endocrine metabolism
or digestive processes, abnormal, but natu-
ral to the particular individual. Second, it
may be due to eating too much rich or fat-
building foods and to a lack of healthful
exercise. Reducing might not be a difficult
matter in the second case, with correct
dieting and exercise. But a person who
carries excess weight due to abnormal di-
gestive processes should be extremely cau-
tious about reducing and should do so only
under the care of a physician. In either
case, one should not trust to indiscrimi-
nate use of so-called obesity cures.”
Cullen points out that the majority of
so-called fat reducers offered for sale con-
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tain either thyroid extract or laxative
drugs. Thyroid extract is dangerous, and
should be used only under the direction of
a physician. Unwise and long-continued
dosing with fat reducers, while it may re-
duce weight, has a tendency to cause irri-
tation in the stomach and intestines and
this may finally bring about permanent
harm to the user.

A drug or medicine is misbhranded un-
der the Federal food and drugs act if its
label has any false or fraudulent remedial
claims. The law, however, does not apply
to collateral, or outside, advertising. A
buyer, therefore, would do well to com-
pare statements printed upon the label of
the article with claims made for it in
newspapers, magazines, or by radio.

A Science-Minded Burglar

E have just received a sincere com-

pliment. It is often said that imitation
is the sincerest form of flattery but now
we think one kind of theft is also. Some
highbrow miscreant, evidently a “gentle-
man burglar,” recently jimmied his way
into the public library at Cranford, New
Jersey, in the night and walked off with
an electric fan and about a year’s back
numbers of the ScCIENTIFIC AMERICAN
(passing up other magazines close at hand
—editors please copy). Why he chose this
particular combination has kept us awake
for nights. The only explanation we can
suggest is that he took the copies of the
SciENTIFIC AMERICAN first and then took
the fan as an afterthought: The ScienTIFIC
AMERICAN is “hot stuff.” This burglar used
his head. But he ought to become a sub-
scriber.

Huge Plow in Operation

HAT is said to be the largest plow in

the world has been operating in
Orange County, California, and is described
by A. A. Young, assistant irrigation en-
gineer, of the United States Department of
Agriculture, stationed at Santa Ana. It is
the only plow of its kind and was designed
and built to meet an unusual condition
existing in the lower Santa Ana River val-
ley adjoining the seacoast.

Originally this area was fertile land, but
overflows from the Santa Ana River during
floods deposited one to two feet of sand
upon the rich soil and made it useless for

o

The huge plow which was built especially for the j
“renewing” the fertility of a sand-covered western valley
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crop production. Later this sand deposit
was covered by a growth of Bermuda grass.

The plow is intended to turn the sand un-
der and bring the rich soil to the top. It has
two shares. The smaller one, which is of
good size, is set forward and higher than
the larger share which is able to plow a
furrow 36 to 42 inches in depth and three
feet in width. The forward share turns the
surface sand and Bermuda grass into the
deep furrow where it is covered by the fer-
tile soil turned up by the larger share.

The plow is four feet high and 22 feet
long. At turns, it is raised and lowered by
a hydraulic lift. It is reported to weigh
about one ton and to have cost 2000 dollars.
It is drawn by three heavy tractors running
in low gear and is reported to be capable
of plowing five acres a day.

————————
Improving on the Turtle

URTLE oil comes from Mexico, to be

used as an ingredient in beauty prepa-
rations. It is not suggestive of beauty—its
dark fishy character speaks unmistakably
of turtles.

“We were recently asked to refine a
shipment of turtle oil,” says Chemistry and
You, house organ of the Arthur M. Maas
Laboratories of Los Angeles, “and we
turned it into a clear product fit for food.
Our client was so pleased by our beautifica-
tion of his raw material that he sampled
some, and pronounced it excellent. We un-
derstand that, in Mexico, turtle oil is taken
internally as a remedy for heart troubles.
And if it is used externally as a beautifier
by some dark sefioritas, it is a cause of
heart trouble!”—A. E. B.

Had Your Iron Today?

T has been frequently pointed out that

the much needed iron content of a diet
can be obtained from fruits and vegetables
without an appreciable increase in protein
or fuel value. However, no specific research
studies had been made of the iron content
of the common fruits and vegetables. Hazel
K. Stiebling, of the Bureau of Home
Economics, has analyzed 237 specimens of
82 different forms, parts, or varieties of
vegetables and fruits and has classified
them according to the quantity of food
iron they contain. Of 98 fresh fruits and
vegetables studied, the author classes 17 as
“excellent,” 24 as “good,” 44 as “fair,”

-"._
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The great furrows turned by the plow shown at
rich soil from beneath has been turned up to the surface
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and 13 as “poor” sources of food iron.

On the whole, vegetables outrank the
fruits and fruit juices in iron content, but
many of the fruits are “good” and “fair.”
The thin-leaved greens, such as spinach,
turnip tops, dandelions, and kale, are con-
spicuous for their iron value; lima beans,
cowpeas, English garden peas, and vege-
table oyster or salsify, are also “excellent.”
Of chief importance in the group desig-

L -

De[;th of ;he sand overlying the
rich soil, and the depth of the fur-
row made by the huge special plow

nated as “good” sources are potatoes and
thick pigmented stalks and leaves, such as
red or green cabbage, cauliflower, brussels
sprouts, broccoli, asparagus, and several
fruits, including blackberries, blueberries,
raspberries, quinces, and Concord grape
skin. Approximately half the group called
“fair” consists of fruits; the rest are vege-
tables with edible seed pods, blanched
leaves, blanched leafstalks, roots and bulbs.
—A. E. B.
_*——-—-—-

Revolutionary New Rayon
Process

NEW plant for the manufacture of
rayon has just been put into operation
at Gloucester, New Jersey. So radically
different is it from conventional rayon
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plants that it gives promise of revolution-
izing the industry, for it costs far less to
build and to operate, and produces a high
quality product at a very much lower cost
than has heretofore been possible. The story
of the remarkable achievement that has
rewarded the inventor, W. H. Furness, af-
ter 14 years of experimental work, is told
by T. R. Olive in a recent issue of Chemical
and Metallurgical Engineering.

Courtesy Chemical and Metallurgical En_g!ncc:ing

The keynote of the Furness process is
simplicity, and the heart of the operation
is an ingenious machine wherein the rayon
thread is spun, chemically treated, washed,
dried, and twisted—all in one continuous
machine. This machine eliminates several
steps in the conventional rayon process and
is therefore responsible for the saving in
initial cost, labor, power, and floor space
which distinguishes the new process.

Rayon is made from cotton or wood pulp
or both. About 80 percent of the rayon
made in the United States is produced by
the viscose process, in which the cotton or
wood pulp is dissolved in carbon bisulfide
and “regenerated” in an acid bath as a
thread of rayon. In the Furness process,
the cotton is dissolved in a mixture of
copper hydroxide and ammonia and re-
generated as a thread by squirting this
solution into a bath of caustic soda. This
process, technically known as the cupra-
ammonia process, is not in itself new, but
the technique developed by Mr. Furness in
preparing his cotton solution and the in-
genious machine mentioned above have so
improved this old process as to make it
virtually a new one.

The spinning machine consists of a
frame supporting three principal groups of
parts. The first consists of the equipment
for spinning and coagulating and includes,
for each position, a metering pump, flex-
ible connecting tubing, a filter, the spin-
neret, and the coagulating bath cylinder.
From the bath, yarn passes over guides to
the de-coppering, washing, and drying sec-
tions, all of which are embodied in a single

A bank of the ingenious Furness ma-
chines which fix, wash, dry, and wind
the rayon. Vertical tanks in the fore-
ground contain caustic soda which co-
agulates the thread as the cellulose
solution is squirted from the spinneret
at the bottom of the tank. The thread
then winds up around inclined cylin-
drical cages where it is finally finished
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rotating, cage-like cylinder of stainless steel
bars on which the coagulated yarn winds
helically, progressing under jets of acid
and then of water. Inside the cylinder for
the last few inches at the discharge end are
fin-tube steam coils which provide the heat
for drying the yarn. A blower connected to
a manifold, running the length of the
machine, blows air through the steam coils
and assists in the drying. From the cylinder,

Rear view of the Fur-
ness spinning machines,
showing glass tubes
which spray acid and
water on the rayon
thread as the cylinder
rotates, and also the
spools on which the
finished yarn is wrapped

the yarn goes over a guide to the twisting
sections, where a “ring twister” puts about
2.8 turns per inch into the yarn and winds
it on spools.

The foregoing has shown in some detail
the reasons for the economy of the Furness
process. It has been pointed out that re-
frigeration, air-conditioning, and special
ventilating equipment are unnecessary, ex-
cept for fume hoods over the mixers. The
spinning solution can be kept indefinitely,
and because of this, spinning may be shut
down at any time or started up again with
very little preparation. Temperatures and
viscosities throughout the process are not
critical, and require a minimum of control.
The process is continuous, once the solu-
tion reaches the spinning machine. Further-
more, the recoveries are high, thus decreas-
ing the raw-material cost. About 40 percent
of the ammonia and 95 percent of the cop-
per are recoverable. The caustic bath may

Courtesy Chemical and Metallurgical Engineering
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be re-cycled continuously. Water require-
ments are extremely low, as are power and
fuel. Maintenance seems to be slight, while

operating costs, investment, and floor space
are all small.—A. E. B.

Beaten Palla(i;l-;n, New White
Leaf

FTER two years of experimentation,
the first non-tarnishing precious
metal white leaf has been developed to
take its place with gold leaf. The metal
from which it is beaten is palladium, one
of the metals of the platinum group.

Palladium leaf was perfected recently
by Theodore Koch and Dr. J. S. Streicher
of the American Platinum Works. Until
discovery of the method for its production,
modern art and architecture did not have
a truly non-tarnishing white leaf with the
same resistance to oxidation as gold leaf.

Like platinum, palladium metal resists
oxidation and does not tarnish in air. It
is not subject to oxidation under heat un-
til the temperature is above 572 degrees,
Fahrenheit, according to Dr. Streicher who
conducted a series of tests on fine pal-
ladium wire in varying temperatures up
to 1652 degrees, Fahrenheit.

Palladium has the soft whiteness of color
and depth of tone of platinum; it is difh-
cult to distinguish between the two in ap-
pearance.

The reflectivity of palladium leaf is
about 60 percent that of silver, Koch
pointed out, but, with the tarnishing pro-
pensities of the latter, palladium’s propor-
tionate reflectivity becomes greater within
a short time.

Down through the ages gold has never
had a satisfactory substitute for permanent
non-tarnishing leafing, nor has there ex-
isted a correspondingly noble metal in any
other color. Period decoration now extant
gives indisputable evidence of this color
limitation.

With the growing popularity of white
metals for decorative purposes, palladium
leaf undoubtedly will be found useful in
the field of architectural art and interior
decoration for murals, metallized effects on
ceilings or sidewalls, furniture, picture
frames, and so forth; it can also be used

iy luumu
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The inventor in his hydroplane. The central body and the three-float suspen-
sion are clearly shown. Note the airfoil section used for the fuselage. The side
floats are attached by oleo shock absorbers to diminish the pounding of waves

for exterior building decoration. It gives
the same rich effect in white that the gold
leaf gives in yellow.

Fully 40 percent of the gold leaf now
produced is used for the gilding of signs
and for the ornamentation of glass or
wood by sign painters. Palladium leaf may
be similarly used, and it might, for this
industry, break the monotony of color due
to the painter’s limitation to yellow metal.

Palladium can be applied to surfaces
with the same facility as other precious
metal leaf decorations. It is produced in
the standard sizes to which the trade is
accustomed. Thirty-five square feet of pal-
ladium leaf, which constitutes a book of
500 sheets of leaf, weighs less than one
quarter of an ounce.

_—+—...._

A “Pontoon Hydroplane”
A “PONTOON-HYDROPLANE”  boat,

so called by its inventor, Thomas
A. E. Lake, son of Simon Lake, the sub-
marine inventor, incorporates, as our photo-
graph shows, a central body or “fuselage,”
supported by two side or lateral floats or
pontoons, and a third float in the rear.
(See page 263, October, 1931, ScIENTIFIC
AMERICAN, for first report on this boat.)

The planing angles of the lateral floats
may be adjusted at will; the rear float may
be yawed for steering. The propeller is
located below the “fuselage” just between
the two lateral floats.

The craft makes a three-point contact
with the water. It has the equivalent of
great length and beam, but a relatively
small wetted surface. The arrangement of
the floats is intended to give unusual stabil-
ity and maneuverability.

The inventor hopes to attain remarkable
speeds with this type of hydroplane, far
exceeding those of conventional craft of
equal power and weight.—A4. K.

e ——————

From Bomber to Transport Plane

NTERNATIONAL experts at Geneva

cannot decide how air bombing of un-
armed cities can be eliminated. Ordering
the destruction of bombing airplanes is a
futile gesture, because any sort of airplane
can be converted into a bomber with the
addition of some bomb gear and sighting
devices. Conversely, an army bomber can,
with some degree of modification, be

transformed into a perfectly suitable pas-
senger transport plane.

Proving this last point, it is found that
the Boeing Airplane Company is making
use of the engineering which made its
Army bomber so notable, to build a modern
transport on similar lines. The twin-engined
bomber, a low-wing, all-metal monoplane,
is shown in our photograph. No drawings
or photographs of the transport plane are
available, but a general description of the
new ship will be of interest to anyone who
at some time or other hopes to travel
coast-to-coast by air.

The new plane will have a high speed
of 175 miles per hour, and cruise at 155
miles. Carrying ten passengers and 500
pounds of mail and express and manned
by two pilots, the ship will be able to
climb to 18,000 feet, or 6000 feet higher
than the greatest altitude required to clear
the western mountains. The wing spread
will be 74 feet, the over-all length 51 feet,
and the gross weight 12,000 pounds.

The bomber approaches the ideal of the
flying wing. Since the landing gear is re-
tractible, this ideal is approached even
more closely than the photograph indi-
cates. The retracting mechanism for the
landing gear on the transport will be op-
erated electrically, with a small auxiliary
control provided for emergency uses. One
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would think that no pilot would ever for-
get to let down the landing gear when
preparing to land, yet this curious over-
sight has happened. In the new ship, when
the motors are throttled below a certain
speed, the pilot is warned of that fact by
a flashing lamp and the sounding of a horn.

More speed and more passenger com-
fort are the watchwords to-day. Designers
working to army or navy requirements al-
ways design around the pilot, the gunner,
and the armament. In transport work, the
engineers have designed around and for
the passengers. The cabin, with an in-
terior height of six feet, will include such
travel conveniences as hot water radiators
with air-circulating fans which may be
reversed for use as cooling systems during
the summer season; a double ventilating
system including main fresh air intakes
and air outlets supplemented by individual
ventilating facilities; individual lamps; re-
clining chairs; and so on. Two pilots, two-
way telephone communication, and super-
complete navigating instruments all make
for safety and reliability.

Our transport operators are having a
hard time of it. By hard work and initiative
they have built up a wonderful system, but
Washington places them in great uncer-
tainty. Thus, rates for mail carrying are
being cut, and now the air-mail postage
has been increased from five to eight cents.
To meet these governmental uncertainties,
transport companies are striving for pas-
senger traffic, and are meeting with a real
measure of success.

One of the surest ways to attract pas-
sengers is to shorten the time for the trans-
continental run. United Air Lines are al-
ready offering a 27-hour coast-to-coast
schedule. With this new ship the time will
be cut to less than 24 hours, with the New
York to Chicago leg on a five-hour schedule.
These are marvelous figures which the rail-
roads may find hard to fight.—A4. K.

—_———

A New Airaft

HE Army Air Corps is supervising the

development of a new type of airaft,
which is illustrated in the accompanying
photographs. The new experimental rafts
are not so different in appearance from
the standard type of rafts used in aviation,
but they embody a new principle of de-
sign in the tubing which holds the gas by

N g TR

One of the noted Boeing Army bombers which serve as the prototypes of exceed-
ingly fast passenger transports. The bomber approaches the flying wing ideal
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Alberto Santos-Dumont

HE recent death of Alberto

Santos-Dumont, at the age
of 59, ends the picturesque
career of a noted and gallant
aeronaut.

Although a native of Brazil,
he spent the greater part of his
life in France where he con-
ducted most of his aeronautical
activities. He had ample means
at his disposal and from 1898
on, he built at least ten air-
ships, one of them the smallest
in the world at that time that
could carry a passenger. He is
credited with the first use of the
internal combustion engine in
a lighter-than-air craft.

In 1901 he won the Deutsch
prize of 125,000 francs, estab-

lished to encourage lighter-
than-air activities, for a success-
ful flight around the Eiffel
Tower, covering approximately
6.8 miles in slightly less than
half an hour. More than half
of this prize he gave to the
poor of Paris, and the remain-
der to his employees.

In 1906, three years after the
successful flight of the Wright
brothers at Kitty Hawk, he
made the first flight in a
heavier-than-air craft in Europe
with a kite-like airplane of his
own design. He presented the
drawings and the rights to this
airplane to the public.

South America considered
him the father of aviation, and
his native country presented
him with an award of 125,000
francs at the time of his win-
ning the Deutsch prize, and a
medal on which was inscribed
“Through heavens heretofore
unsailed.”

In later years, he gave little
time to aircraft development,
although his interest never
lagged.—A4. K.

means of which the rafts are kept afloat.

In the standard raft, the tube is divided
at either side into two separate parts. If
the stern half of the tubing is punctured,
that half dips beneath the water at a dan-
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gerous angle, possibly spilling an occupant
overboard. In the new airafts the division
is handled in quite a different manner. The
tube is divided laterally throughout its
length by a loosely hung fold which con-
stitutes two concentric tube compartments
extending the entire circumference of the
raft. Either of these concentric tubes is
capable of sustaining the weight of the
occupants; either, in case of failure of the
other, can be inflated to the original size
of both tubes. The inflation is accomplished
by admitting carbon dioxide gas from a
sealed cylinder. The inflation apparatus con-
tains an equalizing valve which permits
both tubes to be equally and simultaneously
inflated in 15 seconds. A check valve regu-
lates the flow and prevents leakage of gas
from one tube to the other. A hand pump
can be used in an emergency.

The raft, which is canoe-shaped with
raised bow and stern, is provided with
paddles which are jointed together and
which, if preferred, may be used as oars
in oarlocks which are provided. The raft is
constructed of rubberized fabric; the larger
size is designed for four passengers, but
the flotation strength is sufficient to carry
six or seven. It is 5 feet wide by 12 feet
in length with a supporting tube 15 inches
in diameter.

These rafts are very useful both for sea-
planes and for landplanes when employed
over water. They constitute as indispensa-
ble a piece of equipment for the flying
machine as a life boat is for a ship.—A4. K.

Ultra-Violet to Illuminate
Dashboards

NSTRUMENTS on planes must be il-

luminated at night. At present the il-
lumination is by means of a small in-
candescent lamp, but unfortunately it is
not the dashboard alone which is illumi-
nated. However carefully the light is pro-
tected, there is always some degree of
“stray” or reflected light. The dimmest
light in the pilot’s cockpit is many times
brighter than the darkness surrounding
the plane. The stray light is particularly
objectionable when landing as it makes

. it difficult to distinguish airport signal

lights, or to judge quickly and accurately
distances ahead and to the side. It is a
condition much like that prevailing in the
driver’s seat of an automobile when the
dash lights are too bright.

Engineers of the Westinghouse Lamp
Company have now developed a device
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The ultra-violet light source re-
cently installed in the “blind-fly-
ing” ship of American Airways

which totally removes these objectionable
features of dash-board illumination.

Radium paint used on the instruments
is fluorescent and glows at its bright-
est in total darkness. Ultra-violet light,
invisible to the human eye, makes the
radium paint fluoresce at its maximum.
Therein lies the principle of the invention.

An ordinary lamp is provided with a
special glass filter placed over the mouth
of a small reflector, allowing only the
ultra-violet light to pass through. Two
filaments are employed as the light source,
as a precautionary measure against the
failure of one. The light source is so ar-
ranged that the whole of the dash is
“illuminated” with ultra-violet rays. The
radium painted scales stand out vividly,
but there is absolutely no interference
with the airway or airport signals.

The location of the light source is gov-
erned by the size of the pilot’s compart-
ment. In big tri-motored ships it is recessed
in the ceiling above the pilot’s head or
in the walls beside the instrument board.
In smaller ships the light may be placed
under the cowl alongside the dashboard.

We believe that this is another step in
the conquest of night flying.—A4. K.

e
Coming Out of a Spin

N occasional newspaper report tells of

a pilot who was unable to recover
from a spin so that a crash resulted.

Spinning and the recovery from the spin

The one-man airaft can be used to carry two men easily
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are well understood. It is generally suffi-
cient to put the controls in neutral and the
plane does the rest, but unfortunately
height is lost rapidly during the spin. In
the spin, the nose of the plane is pointed
sharply downwards and the plane is rush-
ing toward the ground, at the same time
turning about a vertical axis. The airplane
is figuratively moving on the circumfer-
ence of a giant helix or screw surface.

It is advisable to stop this helical motion
as quickly as possible, so that the spin
becomes a dive. After that it is simple
enough to bring the machine out of the
dive by using the elevator.

Evidently the rudder is the pilot’s best

friend in such circumstances. Instead of
leaving everything to the plane, why not
use the rudder against the spin?

Unfortunately, the rudder is sheltered or
blanketed against the air flow by the
horizontal surfaces of the stabilizer and
elevator. British experiments in the wind
tunnel and in full flight have now been
confirmed by photographic studies, made
by the N.A.C.A., of the air flow around
the rudder. In these studies, smoke was
directed against the tail surfaces and its
motion recorded by a moving picture
camera mounted on the airplane. The re-
sulting photographs showed a region of
dead air surrounding the rudder. This ex-
plains the falling off in effectiveness of the
rudder.

A suggested remedy for this vital defect
in the rudder is to arrange the rudder so
that it is clear of the blanketing effect
of the horizontal tail surfaces. There are
a number of possible arrangements: The
elevator and stabilizer may be placed high
above the fuselage, almost at the top of
the rudder; the rudder may be made to
extend considerably below the horizontal
tail surfaces; the stabilizer and elevator
may be “swept back”.

Sooner or later our designers will give
more thought to this ‘“unblanketing” of
the rudder.—A4. K.

‘The Curtiss-Wright “Duck”

HE advantages of an amphibion for

the sportsman are obvious, but am-
phibions with as moderate power as the
Curtiss-Wright Duck have not been avail-
able hitherto. The Duck, with a crew of
two, 158 pounds of fuel and oil, and 77
pounds of equipment has a gross weight
of 1775 pounds, and with a 90 horsepower
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Warner engine has a high speed of 90
miles per hour. With a quick take-off and
not too high a landing speed, this is an
ideal craft for the sportsman owner, who
in one purchase becomes free to wander
over land or water.

The Duck is a pusher; engine and propel-
ler are in rear of the wing. This construc-
tion gives good vision to the fliers as well
as full comfort. There are also one or two
new wrinkles. A leather bumper on the
nose prevents damage when running into
a dock. The construction of the hull is
interesting. It is built by the Pan Yan
Boat Company and is made by a special
process of fastening cloth over wood with

The new Curtiss-Wright Duck, a two-
place amphibion which is built like
a canoe, lands on the beach, above,
and makes a test flight over the Mis-
sissippi, below. Powered with a 90-
horsepower motor, this little ship is
designed for the private owner or
sportsman who flies mainly for sport

- o
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sists of a worm gear operated by a crank
at the pilot’s side, which swings the wheels
and a single strut landing gear through a
180-degree arc, so that the wheels in the
up position are parallel to the fuselage and
well above the water line. To avoid the
difficulties of the usual shock-absorbing
mechanism, the landing shock is absorbed
by air wheels of somewhat larger size than
usual for a craft of this weight. It is true
that the landing gear does not disappear,
but this is more than compensated for by
the simplicity of the gear.

We have always maintained that a small
two-place amphibion should be popular
with the public.—4. K.

New Features to Mark Navy
Airship “Macon”

HE naval airship Macon, under con-

struction at the mammoth airship dock
in Akron, will embody several changes as
compared with her sister ship, the Akron,
completed there last year.

Such changes do not extend to general
measurements. The overall length of 785
feet and maximum diameter of 1329 feet
and the shape were set at the outset for
both ships. Neither will they affect location
and design of control car and control sur-
faces.

In relation to substituting a gear ratio of
two to one in the Macon for the ratio of
1.75 to one in the Akron, the eight pro-
pellers of the latest airship will be bigger
but slower than the eight of the Akron.
This, airship engineers believe, will result
in great efficiency.

The Macon will emerge from her cocoon-
like home entirely equipped with gelatin
latex fabric cells, somewhat lighter in
weight than rubberized latex fabric cells,
while the Akron’s cells are constructed of
half of each kind of these materials. Gela-
tin latex fabric for cells is a development

numerous coats of glue. It has been found
by experience that cloth or canvas treated
in this way is perfectly waterproof. It is
only the bottom of the boat that needs to
be of wood or metal; therefore, the upper
structure can be canvas over a wood frame,
and consequently very light.

The mechanism for raising and lowering
the wheels is simple and effective. It con-

of Goodyear-Zeppelin laboratories.

From two to four small helium valve
hoods will appear on top of the Macon,
as compared with a single one for valves
of the Akron, a change to decrease “drag”
and so bring greater speed.

No operator will be needed for the
Macon’s telephone switchboard, as with the
Akron, since an automatic board is being
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Nurning Lieisure 1o

Profiz ...

COLUMBIA
UNIVERSITY

Offers Home Study Courses
in the Follning Subjects:

ACCOUNTING
AGRICULTURE

AMERICAN GOVERNMENT
APPLIED GRAMMAR
BANKING

BUSINESS ADMINISTRA-
BUSINESS ENGLISH [TION
BUSINESS LAW

BUSINESS ORGANIZATION
BUSINESS PSYCHOLOGY
CHEMISTRY

CHILD PSYCHOLOGY
CLASSICS
CONTEMPORARY NOVEL
CORPORATION FINANCE
DRAFTING

ECONOMICS

ENGLISH COMPOSITION
ENGLISH LITERATURE
ESSAY WRITING

FIRE INSURANCE
FOREMANSHIP

FRENCH

GEOMETRY

GERMAN

GRAMMAR

GREEK

HIGH SCHOOL COURSES
HISTORY

INTERIOR DECORATION

INVESTMENTS

ITALIAN

JUVENILE STORY WRITING

LATIN

LIBRARY SERVICE

LITERATURE

MACHINE DESIGN

MAGAZINE ARTICLE
WRITING

MARKETING

MATHEMATICS

MUSIC—HARMONY

PERSONNEL ADMINISTRA-

PHILOSOPHY {TION

PHYSICS

PLAYWRITING

POETRY

PSYCHOLOGY

PUBLIC HEALTH

PUBLIC SPEAKING

REAL ESTATE

RELIGION

SECRETARIAL STUDIES

SELLING

SHORT STORY WRITING

SOCIOLOGY

SPANISH

STENOGRAPHY

TYPEWRITING

WORLD LITERATURE, ETC.

free hours when body and mind are being recreated are the golden
hours in which plans are made,—in which plans are turned into
actual preparation and study that build your future.

This statement is old and trite, but true and vital —truer than ever
today. It will remind many who read it that some of their leisure can
be used interestingly and profitably.

Though you may not be able to attend classes you can have com-
petent university guidance in courses prepared specially for study at
home,—cultural courses that increase your enjoyment of art and science
and literature, practical courses that help bring economic advancement
and capacity for greater service. Your leisure offers you opportunity.

Read the list of subjects.

These modern courses have been prepared under the supervision of
our department heads; they are carried on through personal corre-
spondence by capable teachers of our regular staff. The experience of
thousands of students testifies to their desirability.

The University is primarily interested in offering the best type of
instruction so that it can serve well the men and women everywhere
who are eager to study.

The fees for these courses are arranged to cover the cost of pre-
paring and teaching well the subjects that are offered. Payment of
tuition may be spread over a period of months if desired.

Earnest effort on the student’s part is necessary, however, and only
those should inquire who are determined to do something about their
desire to know more.

If you believe that study under thorough university guidance can
help you, let us tell you more about this system of instruction. Even
though the partial list herewith does not include subjects you wish,
write without any feeling of obligation. New courses are added from
time to time; members of our staff may be able to suggest a program
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The DO-X against sea and sky. This great boat returned safely to Germany in
a fraction of the time it took to make the flight to the United States. Needless
to say, it was received with enthusiasm everywhere in Germany. Two more of
these giants have been built, the DO-X2 and the DO-X3, and delivered to the
Italian Government which replaced the Curtiss Conquerors with Fiat engines

set up for the ship’s 16 telephone stations.

Engineers are also cutting down partition
weight on the Macon. The Akron is
equipped with seven bunk rooms but the
Macon will have only two.

The Macon is also to embrace changes
in the operation of the ingenious water
recovery system found on the Akron, in
which condensers on motors at the ex-
haust liquefy combustion vapors. Under
this system, consumption of fuel does not
lighten the ship, but instead builds up a
supply of water ballast for constant equi-
librium.—Science Service.

Lift Increase Devices

HE subject of lift increase devices
has been popular with inventors and
designers for many years. At New York
University and in many other laboratories,
active investigation of various systems has
been going on for many years. Now the
National Advisory Committee for Aero-
nautics has become interested in the sub-
ject, and while its studies have contributed
nothing radically new, they have been more
thorough and systematic than heretofore.
What is a lift increase device? It is not
a method of increasing the lift throughout
the flight range, but a method of so chang-
ing the characteristics of a wing that it
has its normal characteristics in normal
flicht, and experiences an increase in lift
when landing or gliding down towards a
landing. Thus it is possible to have a low-
lift, and therefore a high-speed, wing and
when we wish to land, make it a high-lift,
slow-landing wing.

The maximum lift of an ordinary wing
can be increased from 50 to 150 percent
by the aid of such devices. The landing
speed can be decreased correspondingly.

Let us classify some of these methods
of lift increasing.

First we have the Handley Page slot,
which is a small auxiliary airfoil, normally
resting snugly against the leading edge of
the wing, but made to move out either
automatically or by manual control when-
ever high-lift is required. The Handley
Page slot will increase the lift 40 to 60
percent. When the slot is combined with
a flap at the rear of the wing, which is
moved downwards for lift increase, such
lift increase may be of the order of 100
percent.

Then there is the rear flap alone, which

moves not only down but also backwards.
The names of Alfaro and Zap are asso-
ciated with this type. The lift increase may
be 100 percent or even more.

In the Fowler variable wing, the rear
portion of the wing slides back, so that
camber and area are simultaneously in-
creased. The lift increase may be 150 per-
cent or more.

The Leigh slot is a fixed auxiliary air
foil, mounted above and ahead of the main
wing. Here the lift increase is only of
the order of 32 percent, and the top speed
is somewhat lessened, but the Leigh slot
has the advantage of no movable parts.

Use of these devices makes possible not
only a decreased landing speed but also
a shorter landing run, the ability to come
into a small field over a high obstacle by
gliding steeply yet safely, and so on.

The autogiro has made a real impres-
sion with the public because of these very
desirable characteristics. Why, it may then
be asked, do not the designers of airplanes
make use of these ideas to come more
closely to the characteristics of the auto-
giro while retaining all the speed of an
ordinary airplane? Did not the Guggen-
heim Fund give a prize of 100,000 dollars
early in 1930 to the Curtiss machine which
had these slow-speed characteristics?

The answer is a multiple one: The use
of rear flaps changes the trim or balance,
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and therefore stability has to be carefully
considered when flaps or variable-area
wings are used; human nature is conser-
vative; pilots dislike intensely everything
that partakes of the character of a
“gadget”; cost and weight are always in-
creased no matter what slot or flap is
applied.

Perhaps the history of such devices will
be that of the four-wheel brake on the
automobile. At one time, no manufacturer
would consider the four-wheel brake seri-
ously. One employed it and made a special
feature of it. Then every car adopted it.
Still, it is difficult to prophesy.—A4. K.

We;-(i-_ Seed

ERE’S weed news for the farmer—
but it’s bad.

Seeds of wild morning glory, buried for
30 years, sprouted almost at once after
being unearthed and planted, the United
States Department of Agriculture reports.

The seeds were buried as part of an
experiment to discover how long seeds
may lie in the soil and still be viable, and
to discover how long seeds must be buried
to be killed.

The morning glory will be given further
opportunity to prove its “staying power,”
as some seeds buried 30 years ago are still
in the ground and will not be removed
for 10 more years.

——————

Detects Traces of Elements by

Cathode Ray

METHOD of “weighing” as little as

1/3,000,000th of an ounce of material
by “looking” at it with a small cathode-
ray tube was described by Dr. G. R. Fonda
of the General Electric Company before a
recent meeting of the American Institute of
Chemical Engineers. A small cathode-ray
tube, rather than an X-ray tube, is used by
Dr. Fonda in making spectroscopic analyses
of unknown substances. A special X-ray
tube, in which the target is made of the
material which is to be analyzed, is ordin-
arily employed, but such a tube must be
taken apart for the insertion of samples,
and many materials cannot be examined in
this manner since their presence within the
tube would be disastrous to the high degree
of vacuum which must be maintained.

Dr. Fonda demonstrates the small and sensitive cathode-ray tube by means
of which he determines the presence of minute quantities of rare elements
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Since X rays are produced when cathode
rays strike an object in air, Dr. Fonda has
been able to make spectroscopic analyses
by placing a piece of the unknown sub-
stance immediately beyond the window of
the cathode-ray tube and making readings
of the intensities of the characteristic spec-
troscopic lines, either visually or photo-
graphically. Employing this manner of
analysis, he has developed a method for
quantitatively analyzing samples containing
columhium and tantalum, two elements
which present decided difficulties for analy-
sis by purely chemical means, involving
much time and requiring careful attention
to exact procedure.—A. E. B.

—_————
New Nail Treatment

NEW type of nail treatment intended
to increase the strength of nailed
wooden joints has been invented by the
Forest Products Laboratory of the United

Enlarged view of nail surface after
treatment and buffing in sawdust

States Forest Service, Madison, Wisconsin.
The new treatment is accomplished by
chemical means, and results in minute
pitting or etching of the nail surface,
which causes a very high frictional contact
with the wood fibers for a given weight
of nail.

The improved nail is intended for use
where there is need for increased resistance
to lengthwise or sidewise pull. The hold-
ing power developed may range from two
to three times that of a similar untreated
nail, and its advantage over the ordinary
type of cement-coated nail is also marked.
Unlike a coating, the pitted surface will
not rub off in handling or driving the nail.
When re-driven after being pulled out of
a piece of wood, the nail shows as high
a resistance to withdrawal as when first
driven.

A patent, to be dedicated to the free
use of the people of the United States, has
been applied for on the new nail treatment.

_._-.*—_

Drinking Water for Road
Workers

AFE drinking water for state highway
construction crews has become a very
serious problem coincident with the in-
creased activity in building more and bet-
ter roads during the past decade, says Dr.
Elmer W. Campbell, D. P. H., Division of
Sanitary Engineering, Bureau of Health,
State of Maine, writing in the United
States Daily.
It has caused the Department of Health
to seek some practicable means of steriliz-
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YOU CALL

THIS MAN, “BOY!™

When your bag is picked up by the
alert, trim-uniformed Statler bellboy,
you’re in the hands of a carefully-
selected, well-trained young man.

The next time you stop at a Statler
hotel, watch your bellboy* in action.
Observe his personal interest — his an-
ticipation of your wants. If you are
expecting mail, he escorts you to the
proper clerk. If you have trunk checks,
he takes you to the porter. For he has
been taught that such thoughtful pro-
cedure will save time for you.

His duties are many and varied. When
he takes you to your room, he hangs up
your overcoat — asks if he can care for
your laundry — offers to open the win-
dow or regulate the heat. He switches
on the bathroom light, runs a practiced
eye over the supply of soap and towels,
demonstrates the radio loudspeaker.
And before leaving, he inquires if there’s
anything more he can do for you.

And there wusually is. You need
cigarettes or magazines; you want to
send a telegram or you have some im-
portant errands to be run. So you turn
to him for first aid. And you find him
quick, eager to please, always polite. ..
and never tip-greedy.

We’re proud of our bellboys. Many of
them have been with us for years. And
we owe to their cheerfulness and willing-
ness to please a good share of our reputa-
tion for service.

*72% of Statler stockholders are em-
ployees.

HOTCELS SIATLER

where <“The guest is always right®’

BOSTON BUFFALO

CLEVELAND DETROIT ST. LOUIS

.
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NEW YO RK, Hotel Pennsylvania
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ing drinking water for crews. After con-
siderable experimentation a method was
developed which is very reliable where
careful supervision can be secured.

Within the past few years standardized
solutions of sodium hypochlorite have ap-
peared on the market which are relatively
stable in composition, and it was found
that this chemical could readily be adapted
to sterilizing water in small quantities.
Furthermore, a simple, reliable method is
available for testing water treated with the
chemical, by means of the chemical ortho-
tolidin, to see if the water is sufficiently
treated or is over treated.

When the water is properly treated and
mixed it is found that after five minutes’
standing practically all disease bacteria are
killed, and after 20 minutes the water is
completely sterilized, and with no undesir-
able taste or odor. The hypochlorite is
prepared in two-ounce bottles, each con-
taining enough to treat 480 gallons.

New Low-Priced Home Type-
writer
N interesting recent development is the
announcement of a new home type-
writer, the Royal Signet, produced by the

Royal Typewriter Company, Inc. to re-
tail at $29.50. This low price is due pri-

HOWEVER,
TYPE FACES,

BOTH ROMAN AND GOTH!C,
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that distinguish it from other gems, the
chief one being internal motion—a char-
acteristic which gives it kaleidoscopic, life-
like qualities.

The gem consists of a spherical or tear-
shaped globule of heavy glass, filled with
glycerine in which float small pieces of
precious or noble opal. The globule is
hermetically sealed.

In addition to retarding the movements
of the opal fragments, the dense liquid has
the property of increasing the brilliancy of

The photograph at the
right shows the new home
typewriter which has been
simplified by the design of
a new single-case alphabet.
A sample of the type is
shown in the illustration
reproduced directly below

WITH THE ORDINARY TYPEWRI|ITER
IT WAS ImMPOSSIBLE

TO DO AWAY WITH THE DOUBLE CASE AND THE CONSEQUENT
NECESSITY FOR SHIFTING WHENEVER IT WAS DESIRED TO

TYPE A CAPITAL LETTER.

marily to the elimination of the shift key,
and the simplification of all controls.

The necessity for shifting has always
caused some difficulty to beginners, but
there has also been some objection to a
single case alphabet in ordinary capitals.
This problem has been solved by the de-
signing of a special new single case alpha-
bet of sans-serif capitals, called Monoface,
which is attractive and legible. It is claimed
that this typewriter greatly facilitates the
learning of typing.

The machine is built on a strong, elec-
trically welded steel frame, cross-braced
by the typebar segment bearing piece and
the carriage rails. The keyboard is entirely
standard in spacing, depression and ar-
rangement of keys; it includes 44 char-
acters, full alphabet, numerals, punctuation
marks, and signs. The controls include a
carriage return and line space lever, right
cylinder knob, paper release lever, car-
riage release lever, and cadmium plated
space bar. It has a full length single color
portable ribbon, with manual reverse; and
adjustable left margin stop. It has a paper
table and paper pan intact, with feed roll
supported by carriage rail, accommodating
an 8%-inch standard letterhead, full width
writing line.

An ““Assembled” Jewel

LL the familiar gems were known and
prized in the days of ancient Babylon

and old Egypt. Through the ages, it was
accepted as a matter of fact that no new
gems could be obtained. After a lapse of
2000 years, however, an inventor has
evolved a type of gem or jewel which he has
named the “Floating Opal.” It has features

the opal. This is explained by the fact that
the liquid has a high refractive index, which
eliminates, to a large extent, surface re-
flections from the opal pieces and allows
the inner colors of the opal to be seen
to better advantage.

Even without the magnifying effect of
the liquid and the bulb, precious opal
is highly esteemed as a gem because of

Examples of *“Floating Opals”

the peculiar play of colors of delicate tints
which it displays. These are probably due
to the interference of light waves as re-
flected by the laminated structure of the
opal.

Certain jewelers have attempted to clas-
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sify the Floating Opal as a synthetic or
artificial gem, but the inventor states that
it is nearer to nature than all other gems.
This claim is based on the fact that dia-
monds, rubies, sapphires and most other
gems require the tedious manufacturing
process of cutting, grinding and polishing
to make them presentable. On the other
hand, the Floating Opal employs the na-
tive opal, just as it comes from the mines,
untouched by any “manufacturing” process.

The Floating Opal is shown to best ad-

vantage by reflected light, which is most
effective in bringing out the iridescent col-
ors of opal. The fiery reds can be seen only
when a strong light strikes the opal and
is reflected directly back to the eyes of
the observer. The stronger the light, the
more brilliant will be the colors. This
gem is the invention of H. H. Welch of
New York City, who possesses five patents
covering it.

Potash in Texas and New Mexico

XPLORATION by the United States

Geological Survey in the Great Per-
mian Basin has disclosed a supply of
potash sufficient to meet the country’s needs
through any emergency which may arise.
One year’s work by the United States
Potash Company of New Mexico developed
45,000 tons of potash, or about 4 percent
of all the country’s requirements. The Per-
mian Basin is 300 miles wide and possibly
twice as long, lying principally in Texas
and New Mexico, but extending north into
Kansas and Colorado.—A. E. B.

The Chemistry of Autumn Leaves

ATURE’S way of coloring autumn

foliage has been subjected to the crit-
ical study of a chemist, Charles E. Sando,
of the United States Bureau of Chemistry
and Soils. He points out that many people
erroneously believe that the coloring is pro-
duced by chemical changes in anticipation
of approaching cold weather and that it
occurs only in leaves which cannot with-
stand frost. Others think that the plant, in
anticipation of winter, withdraws starch
or other food materials from the leaf into
the branches or root stock, and that these
changes precede and probably affect color
formation. On one occasion the statement
was broadcast that, during the growing
period, the leaf contains varying quantities
of red and yellow oils and that, when the
leaf ceases to function, one or the other of
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these oils is withdrawn, leaving the leaf
colored by whichever oil remains.

The most important plant coloring mat-
ters, including those directly involved in
autumnal changes, may conveniently be
divided into two main groups, says Mr.
Sando: those occurring in plastids or or-
ganized bodies of the cell; and those oc-
curring in the cell sap, or liquid of the
cell. These two groups contain the follow-
ing pigments:

Chlorophyls, the practically universal
green coloring of leaves.

Carotinoids, appearing as yellow, orange,
or red pigments, occur in the chromoplasts
or associated with chlorophyl in the chloro-
plasts.

Flavones are yellow or pale yellow pig-
ments soluble in the cell sap, but for the
most part practically insoluble in water
when isolated and purified.

Anthocyanins are red, violet, blue, and
intermediate shades, and are soluble in the
cell sap. The anthocyanins appearing as
autumnal reds do not as a rule pre-exist in
the leaves, but are formed as a direct re-
sult of metabolic changes occurring in au-
tumn.

The statement that autumnal coloring
seems to be in anticipation of cold weather
might lead one to believe that color changes
occur before cold weather sets in, whereas
observations seem to indicate that most
autumnal color changes are brought about
by lessened photo-synthetic activity and
.low temperature, both of which have a
resultant effect on the general trend of
metabolic activity of the leaves. Autumnal
coloration is not limited to those plants
which cannot withstand frost, as is evi-
denced by the fact that winter reddening
develops in certain evergreen trees and
herbaceous plants.—A4. E. B.

e —————

Nara Buddha Is Example Of
Japanese Alloying Art

LTHOUGH packfong, which resembles

the modern nickel silver, was used by

the Chinese from ancient times, it has been

left to Japan to preserve one of the world’s
finest monuments in alloyed bronze.

This is the great bronze Buddha at Nara,
53% feet high, which was cast in the 19th
year of Shomu (743 A.n.) with 1,154,097
pounds of crude copper, 20,385 pounds of
white metal, 4,866 pounds of mercury, and
996 pounds of green gold. What the “white
metal” consists of is unknown; it is so
named in the Japanese records.

——————————————

Real ““Artificial” Silk

HEN scientists learned how to make

a silk-like thread from the cellulose
of cotton or wood, they dethroned the silk-
worm as the premier producer of material
for stockings, dresses, and other intimate
and public apparel for both sexes. Rayon
or “artificial silk” is one of the new ma-
terials that the industrial revolution has
made available generally since the World
War.

Science now promises to invade the do-
main of the silkworm again. The produc-
tion of real “artificial” silk is promised.
The term real artificial silk may sound like
a bull, but the new process justifies it.

The real artificial silk is a regenerated
silk. The silkworm is a necessary actor in

(Please turn to page 247)
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THE AMATEUR ASTRONOMER

Conducted by ALBERT G. INGALLS

OME readers will recall the description
of a large six-inch binocular made by
Hilmer Hanson, R. F. D. 5, Holdredge, Ne-
braska, which was published in the Feb-
ruary, 1931 number. One of the illustra-
tions from the same description is again
reproduced for the reader’s convenience.
A similar binocular with 12-inch mirrors
was later made by Martin Rasmussen of
the “Amateur Telescope Makers and Astron-
omers of Tacoma” (SCIENTIFIC AMERICAN,
February, 1932, page 99). Later a hint con-
cerning a “binocular reflecting telescope”
known to have been made by the younger
Herschel (Sir John) a century ago, using
mirrors made by his more famous father
(Sir William), was found in the December,
1931 number of the Journal of the British
Astronomical Association. It would appear
that the mounting of this historic binocular
has long since vanished, but a pair of 6.3-
inch mirrors of 86 inches focal length, be-
lieved to have been used in it, is evidently
now in the possession of Captain M. A.
Ainslie, F.R. A. S, of England, a well-known
authority on the practical aspects of tele-
scopes (see “Splendour of the Heavens,”
to which Captain Ainslie contributed the
chapter entitled “The Amateur at Work”).
Accordingly, copies of the SciEnTIFIC
AMERICAN containing the description of
Messrs. Hanson and Rasmussen’s tele-
scopes were mailed to Captain Ainslie, and
portions of his reply, written from The
High House, Cocking, Midhurst, Sussex,
England, are quoted herewith, and the old
Herschel binocular, redrawn from Captain
Ainslie’s sketch, is shown below at the left.
“One reason,” the Captain writes, “why
this form of binocular never became popu-
lar must have been the difficulty of provid-
ing for variation in inter-ocular distance;
people’s eyes vary enormously in this re-
spect. Also, if used for celestial objects,
the eye-pieces would come very inconven-
iently for the eyes, at any rate for objects
at any considerable altitude.

e ITH regard to the binocular re-

flectors made by your readers, per-
haps I may offer one or two criticisms: The
first is that, as shown in use by Mr. Han-
son in your illustration, the observer’s head
is so close to the mouth of both tubes that
the heat radiated from it would be certain
to cause currents of unequally heated air
just at the point where they can do most
injury to the definition. Over on this side
we always make our telescope tubes project
a considerable distance beyond the ob-
server’s head, for this reason. To show how
powerful this cause may be in spoiling

definition, I may mention that when the new
24-inch Cassegrain which has been recently
put up at Mill Hill, near London, is to be
used visually, it is found necessary to put
a screen of ashestos behind the mirror to
cut off the heat of the observer’s head,
which is found to affect the figure of the
mirror after a few minutes’ observation if
there is no screen. There would, however,
be no difficulty in setting the tubes of the

Mr. Hanson’s binocular

binocular farther apart, and carrying them
up well beyond the observer’s head, if
thought desirable. Possibly with a low
power, such as 65 diameters, the power
mentioned in the account, the definition
would not, after all, suffer very seriously
from this cause; but with high powers I
should expect serious deterioration.

“But, to my mind, a more serious ob-
jection to the plan adopted by Mr. Hanson
and, apparently, by Mr. M. Rasmussen is
that there are an odd number of reflections
before the image is formed in the focus of
the eyepiece. The result of this is that the
image is reversed about a horizontal axis,
but not about a vertical one: right remains
right, but top becomes bottom. This ap-
pears to me to be a serious drawback, if
the instrument is to be used for planetary
or lunar observation.

“There is another point which has to be
remembered by the designer of any binocu-
lar telescope; that is, that one must be
quite certain that the stereoscopic effect is
preserved, and not reversed so as to be-
come pseudoscopic. An example of what I
mean is to be found in some binoculars
which consist of two ordinary astronomical
telescopes side by side: I have a pair of
this sort, and the reversal of the relief is
ludicrous on some objects. I have, for ex-
ample, seen Venus apparently hanging in
front of the distant landscape like a sus-
pended lamp. The general rule is that, if
the image is completely reversed (i.e.,

both horizontally and vertically) then the
left-hand telescope must supply the right
eye; and vice versa; and the same applies
if there is reversal about a vertical axis
but not about a horizontal. Thus Mr.
Hanson’s telescope, if furnished with erect-
ing eyepieces, would be pseudoscopic; right
and left are, in each image, in their proper
positions, but the right eye receives the
image formed by the left-hand telescope
(looking toward the object) and vice versa.
To be truly stereoscopic, the images should
be further reversed right and left. If com-
pletely re-erected, the result will be still
pseudoscopic, for the reason just quoted.

“Another very noticeable thing about the
American instruments is that most of them
have metal tubes. Most of our telescope
constructors have long abandoned the metal
tube for wood, the general experience being
that the performance of a reflector in a
wooden tube is distinctly better than one in
a metal tube. I had at one time a 9-inch
in a square wooden tube, side by side with
an 8%-inch in an iron tube, the optical
quality being the same in both instruments;
but there was no mistaking the superiority
of the 9-inch. The wooden tube, too, was a
great protection against dewing of the flat;
this took place incessantly in the iron tube,
but never in the wooden. It was not un-
common, on a rise of temperature, for the
speculum to become dewed in the iron tube:
this never happened in the wooden.

LU HE advantages of using no tube at

all, but merely a frame, have long
been recognized over here. Such old-time
workers as Lassell, De La Rue, Lord Rosse
(in the case of his 36-inch), and others,
showed long ago that the freedom from tube
currents thus obtained was most striking,
although one gets nearly the same effect
with a square wooden tube, owing to the
space at the corners which is clear of the
entering light.

“A very striking instance of the advan-
tages of doing away with the tube has re-
cently been afforded here in the case of an
18-inch reflector belonging to the ‘B. A. A.’,
and now at the observatory of the Rev.
T. E. R. Phillips, whose name will be fa-
miliar to you as that of a very well-known
planetary observer, and a leading authority
on Jupiter. He has had for many years an
8-inch Cooke refractor and a 12%-inch
Calver reflector, both under domes and in
iron tubes. He found that he hardly ever
used the reflector on Jupiter or Mars, be-
cause the 8-inch refractor invariably gave
a sharper and far steadier image; and when
he first mounted the 18-inch reflector in its
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Left: Diagram of the Herschel type of reflecting binocular. Right: The proposed Critchett binocular
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wooden tube out of doors, although its
performance was pretty good, the 8-inch
was still better.

“However, he removed the 12%-inch re-
flector from its mounting, and mounted the
18-inch in its place, cutting away the sides
of the tube so as to leave virtually a mere
framework. The effect, to use his own ex-
pression, was absolutely ‘startling’. The 18-
inch at once surpassed the 8-inch, and is
now his regular working instrument under
all conditions.

“Over here we suffer, in most places,
from dewing of object glasses and mirrors
to an extent from which you may be happily
free; at least I hope so, for your sake!

“It is, as I remarked above, a matter for
sincere congratulation that your amateur
telescope makers show such energy. Is their
output of practical work in the form of
recorded  observations  correspondingly
large?” [No.—Ed.] “I ask this, because so
often a man who has made a mirror goes
on to make another and then another and
becomes an amateur optician rather than
an amateur astronomer. We have had many
cases of this over our side.

“Again congratulating your amateur
workers on their results, and wishing the
cause of amateur astronomy the greatest
success over your side, I remain with many
thanks, Yours very truly, Maurice A. Ain-
slie, Instructor-Captain, R. N., Past-Presi-
dent of the ‘British Astronomical Associa-
tion.””

REVIOUS to its present publication

Captain Ainslie’s sketch of Herschel’s
binocular was shown to an amateur who was
known to be interested in unusual mount-
ings, Mr. James C. Critchett, a retired
mining-engineer who lives on the edge of
the Imperial Desert in California (address
Banner, via Julian) and this is what he
writes:

“Good for Capt. Ainslie! But my Yankee
blood, originating in New England, says
that we must whip the English again, so I
send on my single-barreled repeater.” [See
right-hand sketch.—Ed.] “Fine-grind mirror,
embed strongly in some kind of cement, let
cement dry thoroughly, then saw mirror in
halves and varnish the cement which holds
the halves together, to keep out moisture.
Polish and figure and remove cement. May
have to follow the sawing wire down with
cement which sets and hardens before fin-
ishing cut. The difficulty of making this
mirror makes me believe that it would be
better to put it up to some one with better
equipment than I have, here in the ‘sticks.’
Years ago I hit upon a plaster which might
do: mix plaster of Paris in a solution of
copper sulphate and water. It gets very
hard and strong, but must be handled
quickly.” .

Now then, who will elect himself the
“goat” to try out this interesting sugges-
tion; and who will recreate the old Her-
schel binocular described by Captain Ain-
slie? And will there be some more wooden
telescope tubes?

PEAKING of recreating old telescopes,

here is a suggestion which someone
may be interested in carrying out: recreate
the original telescope of Galileo, also New-
ton’s first reflector. Fairly good data for
both are available; a real, honest-to-good-
ness working model to look through, not
merely at, is suggested.
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slightly higher) ; other sizes 4” to 12”.

ready for use.

3017 Wheeler Street

AMATEUR TELESCOPE MAKERS

If you are making a telescope, or plan to do so, don’t fail to write for our free illus-
trated literature. We ship materials anywhere, separately or in complete Kkits.
Reflector Making Kits include glass discs of proper thickness, eight grades of
abrasives, polishing materials and simple instructions; 6”, $6.50; 8”, $10.00 (C.O.D.

Other Tinsley products and services: Eyepieces; Prisms; Eyepiece Holders;
Finders; Cells; complete mountings and parts, finished or rough cast; Silvering and
Lacquering; Books on telescope making and amateur observing; Technical Advice
and Mirror Tests free of charge; Parabolic Mirrors; Complete Equatorial Telescopes

TINSLEY TELESCOPE AND INSTRUMENT (0.

Berkeley, California

SPRINGFIELD, VERMONT

birthplace of the

Amateur Telescope Making Movement

now, as for the past thirteen years,

HEADQUARTERS

for the highest quality materials and finished products
THOUSANDS OF SATISFIED CUSTOMERS

Send for free catalog to

JOHN M. PIERCE, 11 Harvard St., Springfield, Vermont

tough, lustrous coat.
three minutes.
ORDER A KIT NOW

Descriptive Circular
on request

THEODORE WOOD
11 West 42nd St., New York

SILVER YOUR MIRRORS

THE NEW BARKEL PROCESS

HE BARKEL PROCESS of Silvering on Glass is now available in kit form. No fuss.
No bother. No weighing or measuring of chemicals. No failures.

The Barkel Process was developed expressly for astronomical mirrors. Gives a thick,

The kit consists of three bottles containing in measured quantities all necessary reagents
for silvering mirrors up to 40 square inches. Simply mix in a dish and the job is done in

Price $3.00 postpaid
with Full Directions

[

" Every Amateur Astronomer

can build his own OBSERVATORY at very low
cost, with revolving ten foot Dome, using my
complete set of Drawings and detailed instruc-
tions. Write for free advice and information.

Give size and type of Telescope

Address ALBERT F. SCHROEDER

1075 Forest Cliff Drive, Lakewood, Cleveland, Ohio

AMATEUR TELESCOPE MAKERS

Complete mirror outfits including 2 glass
dises, abrasives, pitch or F.C.H. beeswax,
rouge, and instructions. 4”"—$3.25, 6”—$4.50.
Other sizes proportionately low. Quality equal
to any on the market.
‘We have on hand a limited quantity of prisms, eye-
pieces and achromatic lenses taken from gov’t in-
struments. All in good condition.
5” or 1s” prisms optically perfect.....Special $1.00
1” prisms optically perfect...
15%” prisms optically perfect....
3,” F.L. achromatic_eyepiece: meter revoly-
ing focus enabling delicate adjustment. Special $2.50
1”7 Ramsden eyepieces 124” diameter revolving
focus 2.15
40mm. achromatic objective lenses about 12” F.L.
mounted in cell suitable for finders or hand tele-
scopes 5.00
18mm. achromatic lenses 5” F.L. Special 2 for $1.00
We are now ready to silveryour mirror sizes
to 6’’, $2.00, over 6’10 12'*, $3.00.

Send for our mew catalog on Telescopes, Mi-

croscopes, Binoculars and Optical Supplies.

PRECISION OPTICAL SUPPLY CO.
991 E. 163rd Street New York City

ATLANTIC CITY'S NEWEST
CENTRALLY LOCATED-FIREPROOF

Ho dy
‘" NTIKCITY

S0.CAROLINA AVE: ATLA

34 Beachfront Hotel...
Jmfaﬁ’j;%zfﬂ'aloﬁ, cone

The continued high standard
of food, accommodations and
service of this outstanding re-
sort hotel is obtainable for
your 1932 vacation at rates so
low, thatavisitfor a week-end
oraweek will be even less than
your regular living expenses.

Fresh and salt water baths. ..
Three ocean view sun decks
...Vita-glass solarium. Attrac-
tive family and weekly rates.
R. B. Ludy, M. D.
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CURRENT BULLETIN BRIEFS

Short Reviews of Bulletins and Papers on Scientific and

Allied Subjects, and Where to Get

Them

CapaLYTE: A Process anp Propucr For
Cavrcrum PrLATING is a booklet describing
the development of a process for the electro-
deposition of cadmium—a most useful pro-
cess in the field of rust protection. The
applications of the new process are nu-
merous and are fully described in the
brochure. The Grasselli Chemical Company,
Incorporated, Cleveland, Ohio.—Gratis.
e ———
INptuMm—A RARE MEeTAL; Its DEevELop-
MENT AND CHARACTERISTICS describes
the successful work of the research de-
partment of the Grasselli company which
has developed a process for the recovery
of this rare metal. It will be interesting
to note what uses will be found for this
interesting metal. The Grasselli Chemical
Company, Cleveland, Ohio—Gratis.
 ————
Woop PorLes ror OveERHEAD ELECTRICAL
Lines (Handbook, Bureau of Standards,
No. 16) gives standard values for ultimate
fiber stresses of wood poles as used in
electrical line construction. Additional in-
formation and tables are given. Superin-
tendent of Documents, Washington, D. C.
—10 cents (coin).
———————
Speep Spotr WELDERs is a 24-page booklet
giving considerable out-of-the-way infor-
mation. Eisler Electric Corporation, 74%
South 13th Street, Newark, N. J.—Gratis.
[ ——
House InsuraTion: 11s Economics AND
APPLICATION is a publication sponsored
by the National Committee on wood utili-
zation of the Department of Commerce.
Over 40 different kinds of insulation are
now on the market. Superintendent of
Documents, Washington, D. C.—10 cents
(coin). ~
[ —
SuccessFuL. MusHRoOM GROWING gives an
outline of mushroom culture based on
the experience of a mushroom laboratory
in the heart of the mushroom growing
section of Pennsylvania. There are many
new developments in mushroom culture,
some of which are still in an experimental
stage. The 60-page pamphlet is excellently
produced and is filled with practical sug-
gestions. Chester County Mushroom Lab-
oratories, West Chester, Pa—$1.00.
PR —
THE EmMPLOYMENT OF WOMEN IN SLAUGH-
TERING AND MEAT Packing (Bulletin of
the Women’s Bureau No. 88, U. S. Depart-
ment of Labor), by Mary Elizabeth Pidg-
eon, describes an industry in which direct
hand-labor plays an especially important
part, for although there is a high degree
of labor specialization and accuracy of job
specification, the replacement of hand by
machine labor has proceeded less rapidly
than in almost any other of the large in-

dustries. Superintendent of Documents,
Washington, D. C.—40 cents (money
order).
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AeronNaUTIC PuBLICATIONS (Aeronautics

Bulletin No. 6) is compiled from the li-
brary of the Aeronautics Branch and is a
valuable bibliography. Aeronautics Branch,
U. S. Department of Commerce, Washing-
ton, D. C.—Gratis.

e —— .

SteeL BoNE PraTeEs anp Screws (Com-

mercial Standard CS37-31, Bureau of
Standards) is a little pamphlet of value
only to surgeons and makers of surgical
supplies, but it is interesting to the lay-
reader; it shows how even such a curious
industry can be standardized. Superinten-
dent of Documents, Washington, D. C.—
10 cents (coin).

—_— —————

CHANGES IN THE LEGAL STRUCTURE OF THE

BriTisH COMMONWEALTH OF NATIONS
(International  Conciliation, September
1931 No. 272) by Robert A. MacKay. The
Imperial Conference of 1930 will no doubt
go down in history as an important mile-
stone in the evolution of the British Com-
monwealth. It will be memorable on two
counts: First, for the revival of the ideal
of an imperial preferential tariff union, and
secondly, for the momentous changes agreed
to in the legal structure of the Common-
wealth. Carnegie Endowment for Interna-

Amrway Map oF THE UNITED STATES
(Aeronautics Bulletin No. 8) is cor-
rected up to March 1, 1932, It gives the
route mileage, the type of service, and the
operators, in addition to indicating the
routes on the map. Aeronautics Branch, De-
partment of Commerce, Washington, D. C.
—Gratis.
T —
SoutHWARK-EMERY TESTING MACHINES de-
scribes the enormous testing machines
which run up in price to 93,500 dollars.
This pamphlet will be sent only to those
specially interested. Baldwin-Southwark
Corporation, Philadelphia, Pa.—Gratis.
e ————

INDEX OF AMERICAN ENGINEERS AND
EncineeriNG Firms gives a list of 4500
names and addresses of engineers, et cetera.
William Stack, Box 203, Park Ridge, Illi-
nois.—$1.50 (money order).

————

ToBacco Amone THE Karuk INDIANS OF

CALIFORNIA (Bureau of American Eth-
nology, Smithsonian Institution, Bulletin
94), by John P. Harrington, is a special-
ized study of great interest to ethnologists.
The linguistic method traces through
language the psychology and mythology
behind it. Superintendent of Documents,

AN

tional Peace, 44 Portland Street, Worcester, = Washington, D. C.—80 cents (money
Mass.—S5 cents. order).
— —————— ———e—
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TO 110 Vouts, AC,

RerLex Circuir Revivep Wit New Type

Vacuum Tusges. Taking advantage of the
great advances in vacuum tubes in recent
years, it is now possible to design a three-
tube reflex set capable of out-performing
a modern four tube tuned radio-frequency
receiver and vastly superior to the old re-
flex sets having six and seven tubes. In the
reflex circuit shown, a PZ pentode serves as
a first radio-frequency stage and also as
an audio output stage. The first radio-fre-
quency stage is untuned. A radio-frequency

transformer is used to couple the first to the second radio-frequency stage. The latter is
tuned by a .00035 microfarad section of a dual Cardwell variable condenser. A variable
mu 58 Arcturus pentode is used in the second stage. This is coupled by impedance to the
detector. A general purpose 56-type tube is used as the detector. The audio output of the
detector is reflexed back through the PZ pentode, which is thus made to function doubly,
in the first instance as a radio-frequency tube and finally as the audio output tube. Volume
is controlled by an Electrad tapered potentiometer in the cathode circuit of the 58 tube.
An amperite is employed to regulate line voltage. A complete set of diagrams and addi-
tional information about this circuit may be obtained from Allied Engineering Institute,
Suite 541, 98 Park Place, New York, N. Y.—15 cents.
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its making. Unlike rayon, which is not silk
at all, the new fiber is real silk. It is arti-
ficial, however, because it is formed into
fiber in much the same way as rayon.

In making regenerated silk, the silk-
worm’s cocoon is converted into a sericin-
fibroin solution of liquid consistency just
about that which occurs within the body
of the silkworm before it spins its silk
filament. It is a solution of real silk. From
this point on, the process uses the experi-
ence of rayon manufacture. The silkworm
solution is made into yarn as though it
were cellulose solution destined to be
rayon. It is squirted through very small
holes into filaments that are twisted by a
spinning machine into yarn.

The American Silk Journal believes that
this real artificial silk will soon become an
accomplished industrial fact. Perhaps it
will be called a protein rayon instead of a
cellulose rayon since the silk solution is a
protein manufactured by the silkworm. It
is said that the new product will approach
real silk much more closely in its physical
and chemical properties than any of the
existing synthetic fibers.

The regeneration process has been per-
fected by the Japanese but the story is
that the Japanese government will not per-
mit its commercial utilization because it
would seriously affect the established seri-
cultural industry of that country. But Amer-
ican and European inventors have also
produced processes and real artificial silk
will probably come into use despite Jap-
anese curbs.

The next step would be to duplicate syn-
thetically the protein solution that the silk-
worm makes and make a real and wholly
synthetic silk. Undoubtedly attempts are
being made but success lies in the future.—
All rights reserved by Science Service,
Washington, D. C.

“Fountain Pen” lodine Swab

UNIQUE little device recently put on

the market looks like a tiny foun-
tain pen less than three inches long but
is in reality a dispenser of iodine for use
in emergencies. Well made of hard rub-
ber, it will hold perhaps a hundred drops
of iodine. When the cap is unscrewed a
tiny hole in the tip of the barrel is dis-
closed. Drops of the iodine fall from this
hole upon an injury when the barrel is
held upright and tapped with the finger.
After use, the cap is screwed on tightly
so that the hole is pressed against soft
rubber in the cap to guard against leakage.

Chemical “Fly Swatters”

CONOMIC entomologists estimate that

insects destroy, on the average, not less
than 10 percent of all crops, says R. C.
Roark, in Industrial and Engineering
Chemistry. A conservative estimate of the
loss in foodstuffs, due to insect depreda-
tions in the United States, is not less than
1,000,000,000 dollars each year. In his war-
fare against insects, man makes use of
biological means such as insect predators
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What are you
doing with your

LEISURE?

Also in the
OCTOBER

HYGEIA —
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“Don’t breathe it to a soul!”
says Dr. Robert H. Brotman
in his enlightening article on
“Halitosis”. . . . In a timely
article, “Death by Football”,
Alfred E. Parker puts the
responsibility right where it
belongs. It will make a good
many gridiron fans stop and
think. . . . Dr. John Rurih
tells in *“Paral” what is being
done in Warm Springs, Ga.,
to convert into useful, happy
citizens the patients with in-
fantile paralysis who once sat
hopeless at home. . . . In
“Evaporated Milk”> Frank E.
Rice and Charles Dillon tell
the story of its development—
one of the most fascinating
and comparatively little
known chapters in food his-
tory. . . . Why teething is
wrongly blamed for most of
the sickness of babies is ex-
plained by Dr. M. C. Overton
in “TheTeething Age”. Every
mother of a baby will find this
article helpful. . . . And these
are only a few of the worth-
while articles on various phas-
es of health which you will
enjoy in the October HY-

INTRODUCTORY

6 mos. of $

HYGEIA

Regular
Subscription,
$2.50 a Year

AMERICAN MEDICAL ASSOCIATION
535 N. Dearborn St., Chicago, Ill.
Enclosed is $1.00 for an introductory &
months’ subscription to HYGEIA, the Health
Magazine. I am a new subscriber,

(17
FEW people kill themselves by
overwork. But some loaf themselves to death”,
says Dr. J. Clarence Funk in an article in the
October HYGEIA, “Is Your Leisure a Menace
or a Help?”

Perhaps never before have so many people
had so much leisure time. And the use they
make of it affects both their physical and their
mental health. If they are wise they will bend
their leisure to their will, instead of becoming
its slave. Sensible regulation of spare time may
add years to one’s life. Read Dr. Funk’s article
and learn how to make your leisure time pay
dividends in health and happiness.

SPONSORED by the American Medical
Association, HYGEIA will bring into your home
each month authentic information on health
problems. If you are interested in your health and
in that of your family, you will find HYGEIA
helpful, entertaining, and above all a splendid
investment. Mail the coupon below and begin
vour subscription with the
October issue.

SA-10-32




248

ATENTS —
—TRADEMARKS

MUNN,
ANDERSON,
STANLEY,
FOSTER

MUNN & CO. & LIDDY

EST. 1846

PATENT ATTORNEYS

SCIENTIFIC AMERICAN BUILDING
24-26 WEST 40TH STREET
NEW YORK CITY

1319 F. ST., N. W.
WASHINGTON, D. C.
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INFORMATION ON REQUEST

INVENTIONS PAY

\U Millions have been made from ideas prop-
3 % erly developed and protected by inventors. One

5 of the first steps is_the development of a
practical working model.

Send us rough sketch or model of your idea.
VWe will submit complete report backed by 30
years’ experience in model making. Confi-
dential service. Modern equipment. Bank re(;
erences furnished. FREE booklet. ‘‘Making Inventions Pay.

CRESCENT TOOL COMPANY, Dept. H, Cincinnati, Ohio

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.

METAL ARTICLES DEVELOPED

and manufactured. MODEL MAKING.
Reasonable prices and first class workmanship.

W. F. MEYERS COMPANY
BEDFORD P.0. Box 326 INDIANA

MAKE

A

AL LA

Lo

Rochester, N. Y.

INVENTOR’S UNIVERSAL EDUCATOR

Contains 900 mechanical movements; 50 Perpetual Mo-

tions; instruction on procuring and selling patents and

selecting an attorney, etc. Suggests new ideas. Price $1.00

postpaid in U. S. A. Address Dieterich Company,
602H Ouray Building, Washington, D. C.

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.

INVENTORS

National organization will manufacture and
sell, on royalty basis, or purchase items of
popular consumer appeal. Write MRr. Woob,
P. O. Box #2164, PHILADELPHIA, PA.

PATENTS

Trade Marks, Copyrights, Patent Litigation Hand-
book with illustrations, 100 mechanical movements.
Sent free on request.

ALBERT E. DIETERICH
Successor to Fred G. Dieterich & Co.
formerly member Examining Corps. U. S. Patent Office
REGISTERED
PATENT LAWYER and SOLICITOR
602-H Ouray Bldg.

30 Years’ Experience Washington, D. C.
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and parasites; physical means such as
traps, heat, cold, electricity, and ultra-
violet rays; and chemical means or insect
poisons. These insect poisons are known
as insecticides and for convenience are
usually classified as fumigants, contact
poisons, and stomach poisons.

The ideal fumigant for foodstuffs is
ethylene oxide. It is more toxic even than
hydrogen cyanide to some insects and is
much less toxic to man. The slight residue
of ethylene oxide left in fumigated prod-
ucts is believed to have no toxicological
significance. Ethylene oxide is essentially
odorless, and its use does not injure the
taste or appearance of nuts and other food
products which are so easily affected by
other fumigants.

Nicotine, commonly sold as an aqueous
solution of the sulfate containing 40 per-
cent actual alkaloid, is one of the principal
agricultural contact insecticides. It is used
for destroying aphids and other soft-bodied
insects. The pyrethrins of pyrethrum flow-
ers are among the most potent insecticides
known and are especially valuable because
they are non-poisonous to man and domes-
tic animals when taken by mouth. In the
past, pyrethrum flowers have been used
largely in the manufacture of fly sprays,
roach powders, and other household in-
secticides. The high cost of the pyrethrins
(about 25 dollars per pound in the form
of extracts from the flowers) prevents their
widespread use in agriculture. Synthetic
substitutes for the pyrethrins have been
proposed, and some of these appear to be
promising. Organic thiocyanates have been
the subject of several recent insecticide
patents.

In the laboratory and limited field tests,
rotenone is one of the most potent and
promising insecticides. This is a white
crystalline material, melting at 163 degrees
Centigrade, insoluble in water, only slightly
soluble in mineral oils and alcohols, but
readily soluble in chloroform, ethylene
dichloride, benzene, acetone, and ethyl
acetate. Rotenone occurs in the East Indian
vine, derris, and in the South American
shrub, cube, both plants belonging to the
Fabaceae or pea family. Rotenone is 15
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times as toxic as nicotine to the bean
aphid (Aphis rumicis) and is also 30 times
as toxic as lead arsenate (the standard
stomach insecticide) to certain caterpillars.

Of the greatest significance is the fact
that rotenone is not poisonous to man or
domestic animals when taken by mouth.
This means that spray residues of rotenone
upon fruits and vegetables will not have to
be removed as is the case with arsenical
residues. Rotenone is the most effective in-
secticide known for killing fleas, lice, and
other external parasites of dogs, cats, poul-
try, and other domestic animals. This com-
pound promises to become one of the most
widely applicable, safest, and effective in-
secticides now in use—A4. E. B.

—_———
New Lamp Construction

ROM the Lamp Development Labora-

tories of the General Electric Com-
pany, Nela Park, emanates a development
in high wattage lamp construction which
differs radically from the fundamental
principles of lamp design as followed ever
since Edison built his first lamp.

The traditional lamp manufacturing
process has been followed in the past be-
cause such construction had satisfactorily
fulfilled every need. Even when the movies
and aviation made demands for high-
powered lamps in sizes far above standard
practice, the development followed natu-
rally along old established lines. However,
when we consider that the largest in-
candescent lamps made contain three
pounds of heavy tungsten metal or enough
to make forty thousand 50-watt lamps, the
matter of filament weight introduces an
entirely new factor in lamp design. The
traditional has, therefore, been discarded
and in its place has been substituted a
simplified construction.

Essentially, the ordinary incandescent
lamp consists of a glass stem structure
which carries the leading-in wires and the
filament. Around this structure and sealed
to the glass stem is a bulb, and to the bulb
a base is finally added making connection
with the leading-in wires.

The new problem of high-wattage lamp

14"
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New high-wattage lamp construction compared with the old type
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design has led to a simplified construction
using fewer parts, and changing the en-
tire operation of lamp fabrication. Start-
ing with two copper prongs which serve
as a base, and to which a special heat re-
sisting glass cup is sealed, the entire in-
ternal structure is built up from the prongs,
and the bulb is sealed to the glass cup as
a final operation.

The new lamps, because of their sim-
plicity of design and construction, are
more rugged than the old types. This out-
standing characteristic is attributable to a
design eliminating from the new lamps all
of those parts which in the older types
were centers of weakness.

Through the elimination of the base, the
heavy leading-in wires and the large stem,
the new lamps are considerably lighter in
weight and shorter than their predecessors.
Non-divitrifying glass bulbs, which stand
up better under high temperatures, make
possible the use of bulbs of minimum
size. This greater compactness of the lamp
should, as the scope of the development
broadens, make it possible to design equip-
ment that is less bulky in size and more
artistic in appearance.

—_— e e
Home Humidifier
EETING the need for an efficient
means of humidifying homes and
apartments during the winter, a compact
device has been perfected by the Carrier

,
b
i
£

Research Laboratories, Newark, New Jer-
sey. Described as a home humidifier, it
operates in conjunction with the ordinary
radiator heating system. No duct work is
required.

Using the same supply and return pipes
already available for the present heating
system, the cabinet is installed as a radia-
tor. Small water supply and drain lines
are added for humidification. One cabinet
will supply adequate humidification for an
average small house. The heat from the
humidifier supplements but is not designed
to replace the existing radiators.

There are two convenient adaptations
of the new humidifying device. The “up-
stairs model” is in cabinet form to fit read-
ily into the place of the ordinary radiator.
It requires little floor space, being only 26
inches long by seven inches wide, and
stands 25 inches high, or slightly lower than

SCIENTIFIC AMERICAN

the average dressing table. It comes in
grain-mahogany finish on sheet steel or in
a prime gray ready for painting or en-
ameling to fit any desired color scheme.

Air from the room is drawn in through
a grill in the lower part of the cabinet and
passes over a heating coil connected to the
house heating system. This heated air then
moves upward into the upper portion of
the cabinet where it is humidified by con-
tact with a spray from a specially designed
nozzle emitting a needle-like stream of
water and causing a vapor mist through
which the air passes. The air in passing
through this mist takes up moisture, thus
increasing its relative humidity. The air,
properly humidified, then passes through a
cleansing filter and thence out into the
room through another grill.

or cabinet
model of the home humidifier. The
“basement” type, suspended under
a floor grill, is shown at the left

Above: The “up-stairs”

No fans are involved in the process as
it operates through gravity. Cold air being
heavier, naturally falls. As it passes through
the grill in the bottom of the cabinet and
becomes heated, its tendency is to rise.
The heated air passes out through the
upper opening, thus making the process
literally automatic.

The basement model is a suspended unit
designed to be hung under the flooring,
with only a grill showing in the floor.

On a normal winter day when the out-
side temperature is, say, 25 degrees, Fah-
renheit, the relative humidity of the air
inside the average home is about 16 percent
—Iless comfort than obtains on the Sahara
Desert. With the home humidifier in oper-
ation, the relative humidity is raised to ap-
proximately 32 percent. Health authorities
state that a relative humidity of between
30 and 40 percent should be maintained for
human comfort and physical well-being.

[ —
Molasses Valuable as Fertilizer

NTENSIVE experiments are being car-

ried on by the Hawaiian Sugar Planters’
Association looking to the disposal of a
part of the 250,000 tons of molasses pro-
duced annually by the manufacture of
Hawaiian raw sugar, says Food Industries.
The market hitherto enjoyed for this
molasses has largely disappeared, until the
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Toade for o lifetime d ‘service. Case and straps free;
Did you know many ordinary field glusses have but four lenses and
has 10 LENSES and 4 PRISMS. No wonder it gives
an_ expansive field, brilliant illumination and fine
Extra Power Without Extra Cost
Send $21.95 today for one on FREE TRIAL or $1 for one C. O. D.
it in every way for five days with others selling for
[ double o more. ¥ you do_not like b for any yuiwm
FR yhatever your' money ‘will 'tepromptly returned:
teste he ov't an tate Fores-
Bl ey e e onn. . The same in Bx only $18.50.
CATQ I O( ; Over 200 Glasses
ALL MAKES $1-$110
Everything in binoculars, field glasses, and optical _instru-
information how to choose the best for your individual needs at LO
PRICE. Dealera write for prices and ¢atalog of other models.
r meri eading Binocular use Firs
Try 4 ca’s Lead Binocular Ho First
DuMaurier Co., Dept. 1610, Elmira, N. Y.

HE MADE EXTRA MONEY

Edward Mott Woolley’s book
WRITING FOR REAL MONEY

tells how special advertising work can
bring extra or permanent income for
men and women anywhere. A book for
hard times. He gives his experience,
prices and names. $1.60 postpaid. 144
pages. Standard size and binding. E. M.
Woolley Associates, Passaic Park, N. J.

Thousands of Dollars for Story Ideas!

Scores of writers are making big money turning their
story ideas into cash with the aid of the PLOT GENIE.
Endorsed by editors—widely used by successful authors
and the story departments of Motion Picture studios—
priceless aid to new writers. Write for full information
today. No obligation.

ERNEST E. GAGNON CO.

803 Union Insurance Bldg., Los Angeles, Calif.

The Midget
""Five-in-One"” Slide Rule

is & combinstion Mannheim, Polymetrie

? .og, Binary, Add and Subtract Slide
ll-l . 1t will instantly add. subtract. mul-
ivide any combination of whole
nmnhun lru:uu!u mix numbers and
decimals. Gives every r oot and power,also
ILogs, Sinee and Tangen ts. Made of alumi-
num with scales a white celluloid. Size

in. Approved and adopted by colleges.
Pnce with instructions, $1.50. Fabrikoid
Case, 50c extra. Sent C. O. D. if desired.
Catalogue Free.

GILSON SLIDE RULE CO.
Stuart, Florida

(Patented 1-17 22)

INDIAN RELICS—DEN CURIOS

Prehistoric Stone Relics, Mod-
ern Indian Beadwork and
Trappings, Navajo Rugs, An-
tique Firearms, Weapons, Min-
erals, Fossils, Coins. Lists 10c.

N. E. CARTER Elkhorn, Wisconsin

GET INTO THE TOY BUSINESS

% AS OUR MANUFACTURER
Earn Money casting our new hol-
low Toy Soldiers, Indians, 5 and
10c Automobiles, Ashtrays, etc.
for a firm of many years standing.
NO EXPERIENCE necessary. We
furnish moulds with complete out-
fit and instructions and offer a
ready market as we buy finished
goods. A rare opportunity for these
times, so if you mean strictly
business write at once for full detalls as CHRISTMAS
BUSH lS NOW starting. -

AL CAST PRODUCTS CO., Dept S
1696 Boston Road New York
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MICRO-PHOTOGRAPHS

Simply and- Inexpensively Made

This interesting device will provide the pos-
sessor of a Lomara Fountain Pen Size Micro-
scope the means for making a permanent photo-
graphic record of his microscopic observations.

. It consists of a camera attachment which
slides over the microscope, on a vertical pillar,
as illustrated, Micro-photography
is the ground work on which
much scientific achievement is
based, is interesting as a hobby,
will afford you much pleasure
and enhance the utility of your
microscope. Parts may be pur-
chased as units—or as a complete
Micro-Camera.

Send for Booklet SA 8.

C. P. GOERZ
AMERICAN OPTICAL CO.
317 East 34th St., New York

_J LOMARA s,
GEARS

In Stock—Immediate Delivery
Gears, speed reducers. eprockets. thrust
bearings, flexible couplinga, pulleys, ete. A
complete line is carried in our Chicago stock.

an also quote on special genrs of any kind.
Send us your blue prints and inquiries.

Write for Catalog No. 20
CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., CHICAGO, IlI.

100"

8’ Swing

== Back Geared
Screw Cutting

Precision

Wt. 175 Ibs. » LATHE
Supplled with either Countershaft or Motor Drive.
Easy Terms. Also a few Rebullt and Used Lathes.
Werite for Lists. SOUTH BEND LATHE WORKS,
502 East Madison Street, South Bend Ind.

INCORPORATED HARTFORD.CONR

MAKE ARTIFICIAL MARBLE

Colorful glossy tiles, no polishing, rather uncanny. Novel-
ties, tabletops, bookends, floors, whetstones. Hard, inex-
pensive, fireproof, enamels wood. Secret cement methods.
Amazing samples 2c.

JOHN K. PAYN
945 Grande Vista Drive

Make money. taking pictares. ‘Photo-
m ranhu in big demand. Commercial

Los Angeles, Calif.

hotography alse pays big money.
Learn qu?ckly at home in g nre time,

mu or new free bouk. (?.mw g
at HomeSchoolo' Protaraphy, .mepl 3537

3601 Michigan Ave., cago.

BINARY LOGARITHMS (Base 2).

Mimeographed pamphlet on analytical study of vibrations,
sound and electromagnetic. Binary base reduces array of
integral ratios to greatest simplicity. Price $2.00 (Ameri-

can) sent anywhere.
G. H. Pohland 1149 Felton Court ‘CHICAGO

ELECTRIC FUN!—k telling hw
do 200 stunts with 110 volts A.C. Price $1
CUTTING SONS 102-K St., Campbell, Calif.

AGENTS 5009, PROFIT
GUARANTEED GOLD LEAF LETTERS

For Store fronts and office windows. Anyone can Put them
on. Free sawmples. Liberal offer to general agents.

METALLIC LETTER CO. 440 N. Clark 8t.. Chicago

Big3ft. Telescope%?é'ﬁ‘fmslgfféijg

Distant objects with this Powerful 8-x Instrument.

Special Eye Piece for viewing Sun included FREE.

Makes an ideal Microscope. Guaranteed. Big Value.
Postpaid $1.75. C. O. D. 15c extra.

BENNER & COMPANY, T-46, TRENTON, N. J.
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industry is faced with the problem of dis-
posing of about 90 percent of the annual
production. It contains on an average about
4.5 percent of potash as K,O and some-
what less than 1 percent of nitrogen. Its
percentage of organic humates is very high.

Partly to render the fertilizing constitu-
ents available but mainly to make a port-
able mixture of the very heavy, viscous
molasses, it is subjected to a charring
process with sulfuric acid, followed by
the addition of basic crude fertilizers
which, together with mill ash, result in the
formation of a dry, granular, and readily
handled product. Experimental research on
the fertilizer has been transferred from the
laboratory of chemistry to a plantation fac-
tory where, at the present time, several
types of mixtures are being prepared on a
semi-plantation basis.

Soil pot tests carried out at the experi-
ment station have shown extremely gratify-
ing results. One observation points to the
possibility that the undefined humic con-
stituents of molasses give the mixture a
value to the plant not to be obtained by
the employment of any commercial inor-
ganic fertilizer when used on the same
basis of plant food content.—A. E. B.

————— e

Mohair and Rubber Welt
Prolongs Shoe Life

HOES are said to last longer and may
be re-soled more often as a result of
the development at Sanford Mills, San-
ford, Maine, of a patented rubber and
mohair storm welting material as a sub-

New rubber-mohair welt de-
signed to replace leather

stitute for grain leather. The welt is the
section under the shoe upper to which
the sole is sewed.

The “live” and resilient new welting is
additionally waterproof, relieves the strain
on stitches and thus reduces the tendency
to break, closes needle holes tightly, and,
according to long tests, does not deteriorate
for years even when kept in heated rooms
and on stock shelves.

By a patented process, the mohair pile
fabric, with 20,000 to 40,000 fibers to the
square inch, is made a base for the rub-
ber, the resulting material being a tough,
flexible substance ideally suited to shoe

welts.
—————

A New Synthetic Motor Oil

N especially interesting fact about a new
synthetic oil, Syntholube, sold by Stan-
dard Oil, is that it is made from paraffin
wax, an element of crude petroleum that oil
companies have spent millions of dollars to
find ways of removing from ordinary motor
oils. The paraffin is not a constituent of the
new product, however, but the raw material
from which the synthetic oil is manufactur-
ed. In the process, the paraffin molecules
are broken up and actually rebuilt to make
particular kinds of hydrocarbons that re-
search has demonstrated possess highly
desirable lubricating properties in a super-
lative degree.

The unusual qualities claimed for the
oil are that it undergoes relatively little
change of body with changes of tempera-
ture; it will still pour or flow through the
pump at temperatures of 20 to 25 degrees
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below zero; it has exceptionally low carbon-
forming tendencies; and it will not oxidize
and deposit sludge even under the most
severe conditions. If it could be kept free
from road dirt there would be practically
no need of ever renewing or changing this
oil, its originators claim. It is an all-year
oil, suitable for use in either summer or
winter.
e ————

Green Wrapping Protects Food

RAPPING paper, of a grassy green

hue, is superior to transparent wrap-
pers for oil-bearing foods, according to
scientists who have recently conducted
tests on various wrappers. The green paper,
they say, delays development of rancidity
by excluding photochemically active light
rays. Black paper has about the same ef-
fect.—A4. E. B.

——————
Remove Many Drugs from
Market

N August 27, 1907, eight months after
the Federal food and drugs act went
into effect, a government inspector bought
a package of a medicine labeled as a
cure for headaches and as a “brain food.”
That purchase, according to Dr. F. J. Cul-
len, chief of drug control, Federal Food
and Drug Administration, was the begin-
ning of action that led to the first legal bat-
tle involving a drug under the new law.
Federal experts examined the so-called
“brain food” and found that it contained a

Y

e

large quantity of a coal-tar chemical, acet-
anilid. Acetanilid, in some cases, eases pain
and induces sleep, but it also depresses the
heart and is a poison if taken in sufficient
quantities. Labeling the preparation as a
“brain food” disarmed the buyer’s suspicion
with regard to the dangerous character of
the article. It also led people to believe that
the article actually was a brain food. This
drug was not only harmful, but was labeled
with words that were misleading and de-
ceptive. The government prosecuted the
manufacturer and forced him to change the
label.

Cullen points out that since that date
Federal officials who enforce the national
pure food and drug law have removed from
trade thousands of so-called patent or pro-
prietary medicines, pharmaceuticals, and
other drug products for which false and
fraudulent curative claims have been made.
These include preparations advertised and
sold for use in such extremely dangerous
diseases as tuberculosis, cancer, influenza,
rheumatism, venereal diseases, diabetes,
and a large number of maladies of such
vital organs as the heart, stomach, liver,
and kidneys.

——————

Improved Brazing Alloy

NEW ease and economy in brazing
operations are afforded by the “Sil-Fos”
brazing alloy, containing silver, developed
recently in England. Unlike base metal
brazing alloys (which require from 1600
degrees to 2100 degrees Fahrenheit to melt)
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Sil-Fos melts readily at 1300 degrees Fah-
renheit. This is even lower than the melt-
ing point of silver solders containing 50
percent silver, which require from 1400 de-
grees to 1600 degrees Fahrenheit.

Sil-Fos is free iowing, penetrates quickly
and alloys with adjacent metal, making a
strong, sound bond. When used with borax
flux, which requires a heat of about 1400
degrees momentarily, Sil-Fos becomes even
more fluid. At this higher temperature its
free-flowing, penetrating qualities are en-
hanced.

These qualities also lead to economy,
since only a small quantity of this new
brazing alloy is required. In fact, only a film
is needed when joints are tight fitting.
Laboratory tests on copper-to-copper lap
joints made without using flux have shown
an average tensile strength of 33,000
pounds per square inch, with an elonga-
tion of 17.2 percent in two inches.—A4. E. B.

FLYING IN THE BEGINNING
(Continued from page 213)

This device had a front cell like the front
cell of our kites but it was completely
framed to give it rigidity. In place of the
rear cell there was a pair of intersecting
planes, perpendicular to each other; one
was vertical, for holding the head of the
glider to its course; the other was hori-
zontal, for regulating the angle of inci-
dence. The central spine consisted of two
stout strips which rested upon the frame
of the lower lifting surface, about two
feet apart in front and coming together at
the rear, and it was trussed with piano-wire.

An opening in the cover of the lower
surface permitted the bicycle rider to put
his head and shoulders up between the
two spine-sticks upon which he could rest
on his arm-pits while his arms extended
down to enable him to grasp the bicycle
handles. His head and upper body were
therefore within the forward cell while his
legs projected below.

When he left the bicycle or, rather, when
it left him, he could by shifts forward or
backward, by bends, squirms and acrobatic
contortion regulate, to some extent, the
angle of flight and the balance of the
glider.

In the light of subsequent advances, this
was a crude contrivance but we seem to
have been “getting warm” in our search
and a glance at the sketch will show that
the machine was strikingly similar to those
which, later, were to fly.

Trials soon emphasized a difficulty which
we had, of course, anticipated. A kite or
a glider must be sustained by air pres-
sure on its lifting surfaces. With a kite
this is accomplished by holding these sur-
faces against the wind by a string. For
a glider to rise it must have an air-speed
forward to replace the cord pull and we
had no means of getting this speed ex-
cept by the bicycle whose ground speed,
especially when retarded by the glider it
carried, was not in itself sufficient. We
could add to the air-speed by running
down the ramp of old Fort Columbus
against a wind but calculation showed
that, with our best possible ground-speed,
we must have at least a 30-mile head wind.

SCIENTIFIC AMERICAN

Occasions when a gale like this was
blowing in exactly the right direction were
not frequent but we practiced to be ready
and lost no opportunity when it did come.

Pedaling down the steep incline against
even a moderate wind I could feel the
glider tug and lift and had learned much
of my lesson before the necessary wind
came. When, one day, we had the longed-
for gale, to my delight I felt myself lifted
from my saddle and carried 20 feet up
while I still went forward with the momen-
tum. Sliding, twisting, and squirming on
the arm-rests, I managed to keep the con-
traption right-side-up and we went into a
glide for a little way until it turned over
and landed me with a bump on a smashed
machine.

Days were spent on repairs and changes
until another favorable gale gave us an-
other chance. In this we had more success
but the test ended as before with a bruised
experimenter and a broken glider.

Time after time this was repeated and
never did my housekeeper need kindling
wood nor cleaning-cloths but the gliders
were steadily improving and I was becom-
ing more skilful in their handling. Finally,
one day in the spring, a test, the last one
we made that year, resulted in a sustained
flight of 200 yards with a rise of about 40
feet—very little when compared with the
recent sustained glide of twenty-one hours
by Lieutenant Cocke but enough, at that
time, to give us great elation and high
hopes.

ARLY in the summer of 1897, my detail

at Governors Island ended and I re-
turned to my regiment at Madison Bar-
racks, New York. I took with me the para-
phernalia for continuing my experiments
but my duties gave no opportunity to use
them until winter. Winter on the Canadian
border is no time for such work out of doors
but I spent much time in my shop prepar-
ing for spring. Much of my work was, of
course, with models, some of which were
tested in a crude wind-tunnel through which
the air current from extemporized electric
fans was blown.

One model I equipped with a motor
consisting of twisted rubber bands which
drove a little two-blade propeller. This
little machine could rise and scud along
for a considerable distance and, though
now comparable only to common toys, it
was then a scientific curiosity. At least it
proved to my satisfaction that all that was
needed for the construction of a practical
flying machine was exactly what we did
not then have—a motor light enough and
strong enough to do the work for which
we were then depending upon the wind.

My spring experiments never took place

for, in April, my regiment went to Florida-

for mobilization with the Cuban Expedi-
tion. Possibly I owe my life to this because
fichting Spaniards may have been safer
than experimenting with gliders.

Four years later, when I returned from
the Philippines, Chanute had made a suc-
cessful glider. Wright had improved upon
it and was harnessing it to the recently
perfected gasoline engine. The kite had
dropped its cord and become the glider.
The glider was manufacturing its own wind
to be an airplane. Today, the autogiro is
attacking the problem of rising and land-
ing. What will the next generation see in
the air?
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Home Study
Accountancy Trammg

Accountants who know their work
command responsible positions and
good incomes. And the need for
trained accountants is growing.
About 12,000 Certified Public Ac-
countants in U. S. and many thou-
sands more executive accountants.
Many earn $3,000 to $20,000. We
train you thoroxéghly at homein your
spare time for . examinations
or executive accounting positions.
Previous bookkeeping knowledge un-
necessary-we prepare you from ground
up. Our training is supervised by Wm.,
B. CasteuholzPAAlgl C.P. A, assisted

sook FREE!

OW cost—easy terms. Write for valu-
able free 64-page book describing opportunities in account-
ing field and telling how you may enter it successfully.

I.ASAI.I.E EXTENSION UNIVERSITY

bglmaﬂ of C.

Dept. 1051-H Chicago

A PHILOSOPHICAL APPRAISAL
OF RELATIVITY
By THEODORE STALZER

A brief and pithy exposition of Einstein’s Theory of
Relativity and its significance to science and phi-
losophy. Includes a new theory of Astronomic Aber-
ration by means of which ultra refined optical ex-
periments can be explained more satisfactorily than
by the Theory of Relativity.
Price postpaid $1.00
SCIENTIFIC AMERICAN
24 West 40th Street New York, N. Y.

Hidden, denied, but not lost, is the miraculous
wisdom of the ancients. Their methods of mental power
in achieving SUCCESS and MASTERY IN LIFE are

available TO YOU. Write for @ FREE copy of the

“Wisdom of the Sages” and learn how to receive this

MAKE YOUR LIFE ANEW.
SCRIBE: P. J. M.
ROSICRUCIAN BROTHERHOOD
SE

rare knowledge.

High Power Magazine Rifles

Krag full length rifles, cal. 30/40 $12.48 each.
Russian rifles, altered to cal. 30/06 $13.95
each. Sprmgﬁeld rifles, Mod. 1903, cal. 30/06

$16.50 each. Illustrated catalog, 1931, latest

issue, 364 pages, guns, pistols, swords, uniforms, etc mail-

ed for 50 cents in stamps. Special circular for 3¢ stamp.
Established 1865.

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

CHEMISTS

Send for our free 1932 bargain
list covering 2000 laboratory items
and 100 chemicals. Price of 288
p. catalog 50c. Glass Still as il-
lustrated Cap. of Flask 1 Quart,
Complete $8.00.

¥s LABORATORY MATERIALS CO.
637 East 7Ist Street Chicage
R E A D TODAY for free information every
inventor should know! You need this.

INVENTIVE AGE & PATENT MARKET
Desk K 80 Wall Street New York City

The Inventors Own Magazine!
SELL YOUR INVENTION! Write

Corn Exchange
Bank
Trust Company

13 WILLIAM STREET
and

71 Branches located in
Greater New York

Established 1853
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U. S. Patents Lead World

HE American inventor is busier than
any of his foreign competitors. Records
of the United States Patent Office show
that it granted 1,797,380 patents up to the
end of 1930. This compares with 825,882
patents granted in France; 754,054 patents
granted in England and 531,681 patents
granted in Germany. These figures are
inclusive from the beginning of the first
patent records kept in each of the countries.
Since the beginning of the practice of
granting patents to inventors, 70 foreign
nations issued 4,395,493 patents to the end
of 1930.

Since 1930 patents have been granted
in the United States at the rate of about
a thousand a week, with the greatest activ-
ity shown in the fiscal year ending June 30,
1932, when 52,572 patents were granted.

The explanation for the large number
of American patents is said to lie in the
encouragement which always has been ex-
tended to inventors in this country. The
first patent granted in North America was
given to Samuel Winslow by the General
Court of Massachusetts in 1641 for a novel
method of making salt.

Colonial patents were based on the old
English “Statute of Monopolies,” which
established the right of an inventor to re-
ceive from the state a grant commensurate
with the value of his services. This old
law, established in 1623, is the foundation
of the present world system of patent laws.

Present American patent laws, however,
are directly connected with a provision in
the Constitution giving to Congress the
power to secure to inventors for a limited
time an exclusive right to their respective
discoveries.

American patent laws provide more pro-
tection for the inventor than he finds under
the legal provisions of many other coun-
tries. Thus the American inventor does not
have to pay a tax on his patent, nor does
he have to manufacture in order to main-
tain his patent. In most foreign countries
the inventor must pay annual taxes, also he
must begin manufacture within a certain
time, and in some countries must manu-
facture continuously in order to maintain
his patent.

Under such regulations the unlucky in-
ventor without capital may forfeit his pat-
ent either through failure to pay taxes or
failure to manufacture.

— e ———
“Taylord”® Mark Held
Descriptive

HE applicant, Lord and Taylor, ap-

pealed to the Commissioner of Patents
from the decision of the Examiner of Trade-
marks denying registration of the notation
“Taylord” as a trademark for use upon
men’s, women’s, and children’s suits,
trousers, vests, coats, knickers, topcoats,
overcoats, and raincoats, and women’s and
children’s skirts. Registration has been re-
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R. LIDDY will be pleased to
answer the inquiries of our
readers who may desire informa-
tion relative to the various sub-

jects reported in his department.
—The Editor.

fused on the ground that the mark is a
mere misspelling of the word “tailored,”
would be so construed by purchasers, and
that the mark is therefore merely descrip-
tive of the goods.

Most of the articles enumerated belong to
the class of garments, many of which are
known as tailored. As spelled in the nota-
tion it would seem that the view of the
examiner that the phonetic misspelling is
not sufficient to remove the objection of
descriptiveness is correct, according to the
decision handed down by First Assistant
Commissioner Kinnan.

The applicant has contended that the no-
tation is made up from the two words
“Lord” and “Taylor,” comprising appli-
cant’s commercial name, and that those
familiar with the applicant’s name would
recognize that the notation sought to be
registered was derived from such company
name. It seems, however, that in order to
derive the notation from the names appear-
ing in the applicant’s company title these
two names have to be transposed, and when
this is done the notation becomes substan-
tially a word descriptive of a character or
quality of the goods.

It would seem obvious the applicant’s
attempt to register it is to take advantage of
this descriptive feature. The notation is,
when viewed separately from the applicant’s
business title, clearly enough an obvious
misspelling of the word “tailored” and
would be so interpreted by purchasers. The
notation is pronounced the same and has
substantially the same significance as the
term usually applied to goods of this char-
acter which are made by a tailor or fash-
ioned after those so made.

The word “Tailored” was registered Sept.
14, 1920, No. 134852, for use upon shoes.
Clearly enough this word is not descriptive
of shoes. If the applicant’s mark were
deemed merely suggestive it is thought it
approaches too nearly this registered mark
to escape the objection that its use might
cause confusion in trade.

The decision of the examiner is affirmed.

———

Chromium Plate Patent Upheld

HE United States Circuit Court of

Appeals upheld recently the decision
of Federal Judge Edwin S. Thomas ruling
that the International Silver Company had
infringed 16 claims in the patent issued
to Professor Colin G. Fink for a distinctive
method of electroplating metals with
chromium. The decision held that United
Chromium, Inc., holder of the patent, may

now seek an accounting. Professor Fink
hailed the verdict, which affirmed a decision
Judge Thomas had rendered in Connecticut
in December, 1930, as one establishing his
contention that he was originator of the
first commercially practicable method of
chromium plating.

While Professor Fink declined to try to
estimate royalties accountable because of
the infringement, he said it “would not be
a few pennies.” Besides plating for motor
cars and plumbing equipment, he said, his
process had made possible the printing of
banknotes and stock certificates with
chromium plates. These are so durable that
they will make 1,000,000 clear imprints,
he said.

Justice Learned Hand wrote the opinion,
which was concurred in by Judges Augus-
tus N. Hand and Harrie B. Chase.

Welder Trademark Allowed

T was recently held by First Assistant

Commissioner Kinnan that the Westing-
house Electric Company, of East Pitts-
burgh, Pennsylvania, is entitled to register,
as a trademark for electric welding ma-
chines, the notation “Weldomatic,” not-
withstanding the prior adoption, use, and
registration by the Williams Oil-O-Matic
Heating Corporation, of Bloomington, Illi-
nois, of the notations “0il-O-Matic” and
“Dist-O-Matic” as trademarks for liquid
fuel burning heaters and the term “Ice-O-
Matic” as a trademark for electrically op-
erated refrigerating units.

The ground of the decision is that the
goods are so different that the use of the
somewhat different marks thereon would not
be likely to cause confusion in trade.

In his decision the First Assistant Com-
missioner noted that the evidence estab-
lished that the opposer was the first in
the field, had widely used its marks and
extensively advertised its goods and that,
if there was doubt as to confusion, such
doubt must be resolved against the new-
comer.

Then, after stating that there was but
little in common between the goods of the
two parties other than that they both em-
ploy electric motors and are automatic in
their operation, he said:

“The welding machines produced by the
applicant are for an entirely different pur-
pose, are sold to and used by a different
class of purchasers, are marketed through
different trade channels, and relate to dif-
ferent industries or arts. It is believed that
this difference in the goods coupled with
the difference in the marks justifies the
conclusion that there is no probability of
confusion in trade.”

Michigan College May Acquire
Patents
HE State Board of Agriculture, as the

governing body of the Michigan State
College, has the power to acquire patent
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rights through assignment by gift of let-
ters patent, according to an opinion of
Attorney General Paul W. Voorhies, pub-
lished in The United States Daily.

The gift may be from persons receiving
aid or assistance of the agriculture col-
lege in the development of insecticides,
which would be useful toward the advance-
ment of agriculture in the state, Mr. Voor-
hies ruled in approving a proposed agree-
ment of the State College with a corpora-
tion for the manufacture under particular
patents of certain compositions for treat-
ment of nursery stock, trees, lumber and
other products of a similar nature to re-
duce parasitic infection.

The action of the State Board of Ag-
riculture in this regard, according to the
opinion, would be solely within its con-
trol and discretion, and the Board would
be responsible only to the people of the
state of Michigan.

— ———

Canning Method Held Not
Inventive

HERE exists no invention in devising

a process for canning baked beans by
which the beans when baked are placed
while hot into heated cans, the United
States Circuit Court of Appeals has ruled
in holding invalid a patent issued to cover
such a process.

There is nothing new, it was determined,
“in transferring cooked food into jars or
cans while hot.” Both the housewife and
the commercial canner are said in the
opinion of the court to have long employed
this method. The specification in the patent
stating that the temperature of the baked
beans at the time of canning should range
from 182 to 190 degrees Fahrenheit is
merely stating, it was ruled, “in degrees
of temperature what every canner and
housewife has known for years, that cooked
food must be canned while hot.”

The patentee’s solution of the problem
of how to keep the beans hot during the
canning process was also held not to con-
stitute invention. “It was merely adapting
a method in common use in hotel and res-
taurant kitchens to a new use.”

The Appellate Court affirmed a finding of
the District Court for the District of Massa-
chusetts holding the claims of the patent
invalid, which finding had been made on a
motion to dismiss the bill alleging in-
fringement of the patent. In approving this
procedure, the Appellate Court stated in its
opinion that “whenever it is clear that no
invention is described in the patent, or from
common knowledge the several steps in the
process described in the application and
claims are old and their combination pro-
duces no new result, the courts have not
hesitated to dismiss.”

The decision was handed down in the
case of Friend et al. v. Burnham & Mor-
rill Co.

————

Warning Against Civil Service
“Coaching” Schools

HE following statement is made by the
United States Civil Service Commis-
sion:

The Commission warns the public against
paying money for “coaching” courses in
preparation for Federal civil service ex-
aminations.

Schools which sell such courses under

SCIENTIFIC AMERICAN

present conditions accept money under false
pretenses. A purveyor of civil service
courses is now under indictment in Iowa
for false representation. It is expected that
other such cases of prosecution will follow
soon.

Comparatively few appointments are be-
ing made in the Federal civil service. Va-
cancies which must be filled are filled by
the transfer of those in the service or the
reinstatement of those who have been in
the service, wherever practicable.

It is seldom necessary to announce an
examination. In most cases large registers
of eligibles exist as a result of examina-
tions held during the past year. When an
examination is announced, the applicants
are usually hundreds of times in excess of
the need.

Money paid for civil service coaching
courses at this time might almost as well
be thrown to the four winds.

— e ———

Varnish Trade Name Restricted

HE Federal Trade Commission has

ruled that Albert K. Sheldon Com-
pany, Boston, manufacturer of a spirit
varnish product called “Shelco-lac,” must
discontinue using that name alone or in
connection with other words to designate
a product “which is not pure shellac gum
dissolved or cut in alcohol.”

The commission also prohibits use of
the trademark “Shelco” or any “coined
word of similar phonetic notation or spell-
ing, alone or in combination with other
words, syllables or phrases” to designate
a quick-drying spirit varnish of which the
principal ingredients are Manila gum, car-
nauba wax, and alcohol, “unless respondent
shall, in equally conspicuous place and
type, name and designate said product as
‘spirit varnish.””

—————

Premium Card Copyright Held
Valid

MEMORANDUM opinion of District
Judge Jones, of Ohio, follows:

“The suit is one for copyright infringe-
ment. Merle H. Walker and the defendant,
Donald G. Agnew, while employes of the
plaintiff company, conceived and produced
the customer’s premium record card which
was copyrighted by Charles Leigh Sebring,
as trustee for the plaintiff assignee.

“While the card may not be a work of
pretentious merit, yet it evidences some
original intellectual effort as to concep-
tion, composition, and arrangement. The
Copyright Office thought so, and the cer-
tificate of registration was issued.

“There has been such generous use of
identical expressions and arrangement in
the offending card as to negative the claim
or suggestion of difference and the de-
fense of noninfringement. It is elementary
in copyright infringement cases that simi-
larities and the use of identical language in
a substantial way furnish cogent evidence
of copying. . . .

“I find that the plaintiff’s premium rec-
ord card embodies a new, original, and
useful arrangement for stimulating the
sale and distribution of merchandise; that
the plaintiff is the owner of the copyright
by assignment; and that all required pro-
ceedings for copyright, under the laws of
the United States, were duly complied
with; that the defendants have substan-
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tially copied and appropriated the plain-
tiff’s copyrighted card; and, that the de-
fendant Agnew has, jointly with the de-
fendant The Stubenville Pottery Company,
invaded the rights of the plaintiff.

“My conclusion is that the copyright is
valid and infringed. Decree may be en-
tered for the plaintiff.”

——————

“Spartan” Battery Registration
Denied

HE following opinion was handed down
recently by First Assistant Commis-
sioner Kinnan, of the United States Patent
Office, in the case of The Spark-Withington
Company versus Price Battery Corporation.
“This case comes on for review, on ap-
peal of the applicant, Price Battery Corpo-
ration, of the decision of the Examiner of
Interferences sustaining the opposition of
The Sparks-Withington Company, and ad-
judging the applicant not entitled to the
registration for which it has applied.

“The applicant seeks registration of the
notation “Spartan” associated with the
representation of an ancient warrior in
armor as a trademark for use on electric
storage batteries, storage battery cases, and
storage battery cell connectors. Use of the
mark upon the goods is claimed since May
25, 1929. The opposer sets up prior adop-
tion and use of the mark “Sparton” upon
electric automobile horns and radio receiv-
ing sets, and claims ownership of registra-
tions No. 93302, issued Sept. 2, 1913, of
this mark used upon electric horns, and No.
245218, issued Aug. 7, 1928, for the mark
used upon radio receiving sets, loud speak-
ers, and parts thereof. Opposer further
claims ownership of registration No. 216034,
issued Aug. 3, 1926, of the mark “Spartan”
used likewise upon loud speakers for radio
sets and radio receiving sets.

“Both parties have taken testimony. It
satisfactorily appears that the opposer was
many years prior in the field in the adop-
tion and use of its mark; that it has ex-
pended large sums, approximately $3,500,-
000, in advertising its goods under its mark;
that it has sold electric horns to the extent
of approximately $19,000,000, and has sold
radio sets approximating $36,000,000. Op-
poser must be presumed in consequence to
be in possession of a very valuable good
will as an asset of its business. Under these
circumstances if there is any reasonable
probability of confusion in trade the ap-
plicant must be denied registration. . . .

“The goods of both parties are quite
generally used together, especially in con-
nection with automobiles, and are so closely
associated that it would seem the same
mark appearing upon both kinds of goods
would result in the presumption of pur-
chasers that both goods had the same
origin. The two marks are deemed to be
so nearly alike in spelling, sound, and sig-
nificance that the slight differences would
pass unnoticed. . . .

“ .. It is believed the applicant should
not have adopted a mark so nearly like
that of the opposer -after the latter had
so long, so widely and extensively used and
advertised its mark upon its goods. The
applicant is deemed to have approached
too closely the opposer’s mark.

“The decision of the examiner sustain-
ing the opposition and adjudging the ap-
plicant not entitled to the registration for
which it has applied is affirmed.”
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. . . and this is pititul!

CANCER may, in many cases, be cured if caught
in the early stages. It is pitifully true that people in

general do not know this.

The purpose of our organization is to disseminate
this knowledge and also to do what we can for the

sufferers from cancer in its later stages.

We have helped many, but even more are in need

of help.

We cannot continue our work unless you come

to our rescue.

Will you send for our package labels and use them
not only on your Christmas packages but also on

all your packages? They cost one dollar.

We shall be most grateful.

NEW YORK CITY CANCER COMMITTEE

American Society for the Control of Cancer

34 East 75th Street, New York




BOOI(S SELECTED BY THE EDITORS

GENERAL ENGINEERING
HANDBOOK

By C. E. O’Rourke, Asst. Prof., Struct.
Engr., Cornell

OMPRESSED into the space of 921

pages a large amount of fundamen-
tal engineering has been made avail-
able for practising engineers and
students, without the necessity of wad-
ing through detailed and voluminous
handbooks devoted to special branches
of engineering. To accomplish this it
has been necessary to reduce to an
absolute minimum the general descrip-
tive matter, historical facts, highly spe-
cialized material, derivation of equa-
tions and development of theories. A
background of general engineering the-
ory and practice is assumed. Thirty-one
sections include six which are of im-
portance to all engineers, eleven belong
primarily to civil engineering, nine are
mechanical, and five electrical. For the
engineer this handy volume will repre-
sent four or five of the regular bulky
handbooks.—$4.20 postpaid.

THE CAUSES OF WAR

HE World Conference for Interna-

tional Peace through Religion or-
ganized four international commissions.
The first on economic, industrial, racial,
and political causes enlisted the able
efforts of some of the foremost experts
of the world as indeed a glance at the
list of eminent names will confirm. The
others were formed from the member-
ship of the conference—only in degree
less eminent. These latter studied the
religious, scientific, cultural, educa-
tional, and philanthropic influences.
Here, therefore, in this book are gath-
ered all these different studies and
recommendations into a co-ordinated
and synthesised whole to present a posi-
tive picture and ideal of what life to-
day could be in a world more sanely
organized, and to indicate ways and
means whereby the ideal can be real-
ized.—$1.65 postpaid.

FROM TELEGRAPHY TO
TELEVISION

By Lt Col
M.I.E.E.

NTO the 203 pages of this book, the
author has compressed a whole his-
tory of electrical communications. When
a compilation of this sort is attempted,
the result is far too often a text-bookish
affair that is uninviting to the average
reader. In the present case, however,

Chetwode Crawley,

the author brought to bear a knack
for holding the reader with his inter-
esting style. The only draw-back which
this reviewer found is that the book is
typically British throughout, and that
the data is somewhat biased in favor of
British workers. This is not to say that
the information given is inaccurate;
the sin is one of omission rather than
commission.

The author carries the reader through
the history of line telegraphy, subma-
rine telegraphy, cables, line telephony,
wireless telegraphy and telephony in
all phases, and telephotography and
television. Regardless of the British
bias mentioned, this book is one that
will serve, in an interesting manner, to
“brush up” one’s knowledge of the his-
tory of communication, and as a refer-
ence book for future use.—$2.65 post-

paid—A. P. P.

INDUSTRIAL MANAGEMENT
IN THIS MACHINE AGE

By F. W. Westbrook

OW modern mills are manned and

run is told by the author who is a
practical engineer and writer for in-
dustrial magazines, from information
obtained by visits to factories and cor-
respondence with their executives.
Factual cases are cited by name where
such and such methods are in use, why
and how the system was adopted and
general comments as to specific need
or general availability. This is not the
usual dry style of a survey but a cohe-
sive story which is bound to interest all
students of economics or management.
Certainly it should not be overlooked
by any careful plant manager or ex-
ecutive who wishes to avail himself of
the best current practice. Many charts
support the text.—$3.70 postpaid.

BLIND FLIGHT IN THEORY AND
PRACTICE

By Major William C. Ocker and First

Lieutenant Carl J. Crane

T used to be predicted that airplane

pilots would in time become mere
air chauffeurs. We did not then know
that the pilot’s native senses are not
to be trusted when he encounters blind-
ing fog or storm. Major Ocker, our
foremost authority on the science of
blind flight, has shown the importance
of depending on instruments, and,
therefore, that the pilot must be a

highly trained, technical person. In this
book which was written in collaboration
with Lieutenant Crane, instrument aids
to the pilot are described thoroughly
in 200 well-illustrated pages, and an
authoritative discussion is given of the
various aspects of blind flight training
and of blind flight operations. “Blind
Flight in Theory and Practice” is the
sort of book no pilot can do without
and one which no progressive air en-
thusiast will be without.—$3.20 post-
paid—F. D. McH.

CHROMIUM PLATING
By E. S. Richards

HERE has been need for a book on

this subject and this one covers it
thoroughly. It describes English prac-
tice. Application in automobile practice
is probably the most conspicuous use,
but there are innumerable examples
where this plating is far more impor-
tant and represents a much greater ad-
vance. The author issues a warning that
this process is a difficult one to master,
that it takes expensive equipment and
infinite pains and attention. Diagrams
show how to wire various shapes that
are to be plated, layouts of economical
shops, and protection of workers, among
all the details, are treated thoroughly.
A welcome addition to the bibliography.
—$3.65 postpaid.

TESTING PRECIOUS METALS
By C. M. Hoke

N exhaustive pamphlet on rapid,
practical methods of testing alloys
and solutions for precious metal con-
tent: The old method for gold and sil-
ver, platinum and its alloys; How to
detect palladium and gold in platinum
alloys, dental alloys, or solution; How
to detect palladium and nickel in white
gold, platinum, and so on; Methods of
testing that do not require acids—the
flame. The significance of the karat
stamp. A most useful and practical
manual.—65c¢ postpaid.

We Can Furnish the Above, as

Well as Any Other Books That

Are in Print, at List Prices, Plus
Postage
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Signals from the

Stars

By George Ellery Hale,
Hon. Dir. Mt. Wilson Observatory

BuiLping the 200-inch telescope; the
possibilities of large telescopes; sig-
nals from the sun; exploring the solar
atmosphere by means of the spectro-
heliograph;—these are the subjects
dealt with in this book by one of the
world’s foremost astronomers. It also
embodies as a part of its opening chap-
ter the arguments, originally published
in a magazine, by means of which Pro-
fessor Hale “brought home the ba-
con” to science and the world in the
formof the multimillions needed to build
the 200-inch telescope. The donors
read them, were convinced, and made
the funds available. The final chapter
gives numerous sidelights on the de-
sign and construction of the 200-inch
reflector. The whole book is written
in the finished style which is a char-
acteristic of Professor Hale’s writing.
$2.15 postpaid.

A Research in
Marriage
By G. V. Hamilton, M.D.

So many of our readers showed serious
interest in the scientific (as opposed
to the pseudo-scientific) side of sex
problems by obtaining Lawrence and
Beams’ “One Thousand Marriages,”
reviewed last January, that we now
place before them another noted ad-
vanced study of a cognate nature. The
present volume of 556 text pages sum-
marizes the data from the intimate
and extensive self-revelations of 200
married persons who are serious-mind-
ed and well above the average as to
intelligence and cultural attainment.
It presents, in the words of the au-
thor, who is a psychiatrist of standing,
“some of the more important things
that happened to the 200 spouses of
my study during their childhood, and
their present beliefs, attitudes, predic-
aments, and characteristic modes of
performance with regard to sex and
marriage.” Thus we get a fair average
slice of humanity with the bars down
—ordinary inhibitions off—and the
findings are in harmony with those of
the newer science of sex. They show
that humanity’s traditional “knowl-
edge” of humanity with regard to such
matters has been rather far from fact.
Now we face fact, open up the truth
to daylight and take a saner, more
rational attitude toward things which
too long have dwelt in realms of dark-
ness and prudishness and ignorance.—
$5.20 postpaid.
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“Wish I'd
had this
40 years ago”

" :]|0 use wishin g ! This man, like countless others, was born a bit too soon. The
best he can do is to start right now to Bost-clean those tobacco-stained teeth of his.

Now think Of yomself. If your teeth show any dingy discoloration, get right
at them. Don’t waste a day. Bost for yours. And won’t you bless the day that Dr.
Bost started on his quest for a new and different dentifrice that would really be
the smoker’s friend.

If your teeth still are in perfect condition—keep ’em that way. Give them a Bost
brushing three times a day. Bost uses an innocent oil to dissolve stain from your
teeth. It has no abrasives of any kind. Its action is dental—its effect amazing. Try
it, why don’t you? There’s nothing like it. You’'ll like two things—the way your
teeth ook and the way your mouth tastes. Use the coupon.

l—MAII.. THIS COUPON=——
Bost, Inc., Dept. A, 9 East 40 Street, New York City
Three full-size tubesof Bast (regularly50ceach) for $1.00.
Just pin a dollar bill or your check to this coupon.
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RITANNICA owners tell

us that the Britannica is
the best investment they ever
made. Using the Britannica
daily, they are convinced that
this is so.

Not only in entertainment
and in practical usefulness,
but often in actual ‘““dollars
and cents” value, the Britan-
nica pays for itself over and
over again.

Every time the Britannica
is consulted, it offers author-
itative information—and un-
less you are informed, these
days, you are handicapped.

Do your children ask
questions, too?

A mother says she realizes
her helplessness and inade-
quacy as a parent most of all
when her child asks her ques-
tions about school work. I
ought to be able to help but I
can’t,” themothersays. There
isnoreference library near our
home—andbesides, very often,
it isn’t possible to rush off to
the library whenever a ques-
tion needs to be answered.

“I am buying the Britan-
nica because it seems the only
way to meet what is to me a
difficult and embarrassing sit-
uation.” The Britannica, for

SEND FOR FREE NEW BOOKLET TODAY

this woman and her child, has
been an investment of no un-
certain advantage.

It will help you in
many unexpected
ways

Other owners tell similar
stories: How a camping party
was equipped under the advice
of the Britannica; how a law-
yer won his case because of
certain data quickly found in
the Britannica; how inexperi-
enced settlers in the Carolin-
ian hills made themselves
comfortable by first consulting
the Britannica.

In these and thousands of
other instances people write us
that the Britannicais the best
investment they ever made.

The range of the Britan-
nica’s usefulness to men, wom-
en and children is limitless.
No subject under the sun is
neglected by the 3,500 au-
thorities who contributed.

How to use your
credit profitably—$5
downand $5a month

If it is not convenient for you
to pay cash in full for the
books, why not use your credit
and take advantage of the

Why owners of the
BRITANNICA say:

“I¥'s the best
investment I've ever made!”

installment plan of buying?
There is never a better time to
buy the Britannica than now.

Considering its size and
authority and the beauty of
its text and illustration, the
Britannica is the least expen-
sive encyclopaedia you can
buy. How long, however, con-
ditions will permit us to main-
tain this low price is a difficult
question. No one knows.

Consequently we advise you
to buy immediately—under
the easy payment plan if you
wish—which allowsyou alegit-
imate use of your credit. As
little as $5 down brings the set
to you, and $5 a month over a
short period enables you to
have the immediate use of this
highly useful set of books.

Send the coupon today. A
booklet by return mail gives
you complete details of the
Britannica, the easy thrift
plan and the low prices.

Richard M. Baker, Kent, Conn.

“Itis thebestinvestment in books
I ever made. A public library in the
home, and a lifetime of reading with
pleasure and achievement combined.”’

Frank Oberst, Forestdale, N. Y.

“I believe this to be the most prof-
itable investment any home could
make.””

Mrs. Franklin D. Roosevelt

“One of the first things we must
have for ourselves as well as our chil-
dren is some kind of general reference
library, and I find that the Encyclo-
paedia Britannica fills this need ad-
mirably.”

Send For Free
Booklet

Learn more about the new Bri-
tannica today. Fill out the cou-
pon and drop it in the mail. We
will send you by return mail a
large booklet free, rich in color
plates, maps and sample pages,
and containing a full description
of the 24 volumes of the Britan-
nica, its 3,500 contributors, the
15,000 illustrations, many in
color, and its 500 maps. You will
learn about the low prices. Mail
the coupon now. No obligation.

MAIL THIS COUPON TODAY

Name.

ENCYCLOPAEDIA BRITANNICA, INC.
342 Madison Ave., New York City

Please send me, by return mail, without obligation,
your new illustrated booklet with color plates and maps
from the latest Britannica, together with low price offer
representing a saving of many dollars.

2-S.A.-D-1

N
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Address

State




