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Now/ Amazing Opportunity to

Get Jtarted in AVIATION!

At last you can get ready, right at home, to prepare for a real job in the
Aeronautical Industry—or to learn the principles of flying—through these
complete, brand new LECTURES IN AERONAUTICS! Written especially for
The NATIONAL AERONAUTICS COUNCIL, by outstanding leaders in Givil,
Military and Naval Aviation, assisted by dozens of top-rating Government
Specialists! Now you can give yourself a comprehensive foundation knowl-
edge in every branch of up-to-date Aeronautics, and be ready for progress
as a flyer, airplane mechanic or expert factory worker.

Prepares for
Written CIVIL

\AERONAUTICS BOARD
\ EXAMINATIONS
~ for Pilot’s License

r.

F you are eager to fly, or to get a job in an airport or factory—but can’t attend a
technical school—you are one of those for whom the National Aeronautics Council
has made this low-cost home instruction possible. After months of preparation, with
thousands of dollars expended, it is now completed—and you can be among the firs¢
to benefit from this great achievement.

How Could It Be Done at Such Trifling Cost?

It was possible only because The National Aeronautics Council was able to secure the co-
operation of the most famous and most highly qualified Civil, Military and Naval leaders.
With their aid, 1,028 lectures have been prepared which are outstanding in their broad scope,
and unquestioned in authority. Famous authorities like Col. Reger Q. Williams, pioneer
transatlantic pilot; Major Augustus Post; Dr. Jean Piccard; E. A. Link, inventor of the
famcus Link Trainer, are among the contributors to this amazing home study instruction that
you get for cnly 2§ cents a week.

Weekly Lectures Instruct You in All Branches

In crder to give you the advantage of learning several aeronautical subjects at the same
time, each weekly issue of 4eronautics brings you lectures in four different main divisions of
Aviation. This method not only gives you a fascinating variety in the subjects you are study-
ing, but may enable ycu to select, early iz your instruction, the particular branch of work you
wish to specialize in:

é\\

MAJOR GENERAL JAMES E.
FECHET, Retired, formerly Chief of
U. S. Army Air Corps; N.A.C.’s Ad-
visory Editor for Military Aviation.

See the WIDE SCOPE of the 1,028 N. A. C. LECTURES ON AVIATION!

Theory and Practice
of Flying

Civil Air Training Plan
in National Defense
(Requirements for en-
rollment—procedure of
applicant—training
plans).

Military Training for
qualified Civil Air
Training Pilots
(Qualifications—Extent
of training—Pilot Status
at Completion of
Course).

The Student Permit

The Private License

The Commercial License

The Transport License

Instrument Rating

Instructor Rating

Theory of Flight

Ground Training

Field Regulations for
Flight—Inspection of
Plane Before Flight

Safety Measures in Air

Control of Private Aircraft

Primary Flight Instruction

Primary Flight Training

Advanced Flicht Training

Army Flying Training

Naval Flight Training

Lift Increasing Devices

Light Plane Operation

Below is just a part of the complete list of subjects:

Float Plane Operation

Big Flying Boats

Gliding and Soaring

Lighter Than Air

Principles of Rotating
Wing Aircraft

Civil Uses of Autogiro

Military Uses of Autogiro

The Flight Surgeon

Pilot and His Parachute

Aerobatics

Formation Flying

Civil Airway Regulations

Civil Airport Regulations

Flight Records

Glossary of Aviation
Terms

Naviga-

Meteorology,
tion and Instruments

Principles of Meteorology
Practical Meteorology
Elementary Principles of
Navigation
Maps and Charts
Navigation Instruments
Overland Navigation
Oversea Navigation
Navigation Regulations
Principles of Flight
Instruments
Uses of Flight Instruments

3,456 Pages!

Flying by Automatic
Controls
Blind Flying
The Link Trainer
Radio Navigation
Contact Flying
Radio Communications
—Private
—Airline
—Military
Flight Instruments
De-Icing
Electrical Installations
Engine Instruments
Airport Aids to Flight
Electrical Interference
in Flying
Notes on Sextants
Naval Air Organization
Shipboard Catapults
Aircraft Carriers
Aerial Photography
Hydraulic Controls
Aeronautical Inventions

Airplanes, Engines and
Accessories

Transport Planes

TUses and Types of
Military Airplanes

Private Aircraft

Principles of Aircraft
Engines

Engine Tyvpes and
Specifications

Engine Testing and
Rating

Causes of Engine Failures

Engine Starters and
Starting

Engine Top Overhaul

Engine Superchargers

The Diesel Engine

The Water and Chemical
Cooled Engine

Engine Accessories

Fuel and Oil Systems

Retractable Landing ‘Gear

Fired Pitch Propellers

Controllable Pitch
Propellers

Routine Test Flights

Performance Test Flights

Flying Boat Operation

Care of Hulls and Floats

Flotation Gear

MultiEngine Aircraft

Military Procurement
and Production

Lightning and Aircraft

Acceptance Tests of Air-
planes—Civil

Acceptance Tests of Air-
planes—Military

Carburation Adjustment
for Aerobatics

A marvelous ‘“‘refresher course” for those who wish to

brush up on earlier training and get the *“last word” on every subject!

Operations, Communi-
cations, General Ap-
plications, Military
and Civil
Army Aviation Careers
Naval Aviation Careers

Civil Aviation Careers

The Army Air Corps

G H Q Air Force

Aircraft versus
Battleship

Aircraft in National
Defense

Defense Against Aircraft

Dive Bombing

Dog Fights

Bomber versus Pursuit

Army Expansion Program

Naval Strategy and
Tactics
Airline Operation
Airport Management

Air Traffic Control

Night Flying and Airport
Lighting

Launching and Beaching
Giant Flying Boats

Application of Model Ex-
perience to Airmanship

Map Making from Air
Photographs

Air Show Organization
and Management

Air Work in Canada

Aerial Forestry Patrol




~ Only 25¢ a Week!

Stop Any Time You Like
Here is the Practical HOME

INSTRUCTION that every air-
minded man has longed to get!

The lectures come to you each week, for 54 weeks, in
“AERONAUTICS.” From the very first instructions, you
will be guided forward steadily and surely, week by week,
until you have a firm grasp of every subject which relates to
designing, servicing, and flying all the chief types of aircraft.

This clearly written home-study instruction by outstanding
active experts will give you a valuable head start—will help
you to qualify more quickly for the job you want—will
greatly speed up your progress toward the big opportunities
opening up so rapidly in Aeronautics.

Over 1500 Photos, Charts & Diagrams!

All through the N.A.C. lectures, beautifully clear pictures
aid you in comprehending the explanations quickly and com-
pletely. Wherever a photograph or drawing will help, it is fur-
nished. Sometimes, as in the illustrations showing the vitally
important folding and manipulation of a parachute, you find
a whole movie-like series so that you cannot fail to understand
every step. The specially prepared illustrations average two
to a page, and add immeasurably to the fascination of all the
subjects.

Air Photos and Maps of 24 Principal

Airports - Without Extra Expense!

These Airport Photographs are accompanied by carefully
drawn maps which indicate every feature of each landing field,
including—area, altitude, surface conditions, lighting, beacons
and indicators, signals, obstructions to avoid on all sides, etc.,
etc. Aeronautics will contain an Airport Photo and Map every Gen. James E. Fechet, Ret.

other week. Formerly Chief of Air Corps, U. S. Army; Commanded

numerous U. S. Army Flying Fields; Formerly Chief of
ENB“LL an‘ Training and War Plans Division, D.C.A.S.
Advisory Editor
] Only 25C. Starts YOU! Civil Aviation’

More Than 60 Top
Ranking Experts

All nationally famous in civil, military, and naval
aviation, have prepared this course under the direc-
tion and editorship of the following eminent Board
of Editors:

Advisory Editor,
Military Aviation

. . Dr. Alexander Klemin, Chairman Engineering Dept.
Mail the coupon below with only 25c for Issue No. 1 of AERONAUTICS, Guggenheim School of 'Aeronautics, N. Y. U.
which will come to you weekly. You do not obligate yourself to accept all 54 Advisory Editor,
s [ H . Naval Aviation
weekly issues of this instruction. If you are not c‘ompletely satisfied, you can Capt. Holden C. Richardson, Ret.
stop when you please. (Handsome leatherette filing case available at trifling Formerly Bureau of Aeronautics, U. S. Navy; also
. A . director of engineering, Allied Motor Industries.
cost.) National Aeronautics Council, Inc., Dept. 358, 37 West 47th St., New
York. N. Y . General Editor,
OrK, - I. Copyright, Don Ryan Mockler
1940, by The Famous in the industry for the conspicuous part he
National played in Aviation’s astounding growth; intimate ac-
Aeronautics quaintance of the industry’s key men.

Council, Inc.
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Never Before ™ MAIL THIS COUPON WITH 25¢ FOR YOUR FIRST AERONAUTICS I
Such an ] Nat\i\onal Ae;ogautgs CoYuniil,NInycv,, Dept. 358, ]
- 37 West 47t t., New York, N. Y.
AOPPOﬂun“Y | | For the enclosed zsc, please send me the first issue of AERO- ]
t the .present tu.ne NAUTICS containing the first group of lectures (THEORY AND
all leading factories B PRACTICE OF FLYING; METEOROLOGY, NAVIGATION, |
are steadily expand- AND INSTRUMENTS; AIRPLANES, ENGINES, AND AC-
ing thei Jucti B CESSORIES: and OPERATIONS, COMMUNICATIONS, GEN- W
ng their production ERAL APFLICATIONS) prepaid, and enroll me for one year.
of planes for both B You may send me AERONAUTICS weekly at the rate of 2s5c a |
civil and govern- week until I give you notice to cancel my enrollment. For con- n
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ESSENTIAL to defense against enemy
aircraft are “listening posts” of the
type shown on our front cover. Set
up on mobile trailer units, these
ears of the Army are completely
flexible, can be turned instantly in
any direction to catch the faint hum
of aircraft long before they come into
visible range. Data thus obtained are
relayed to anti-aircraft batteries.—
Photo by Robert Yarnall Richie.
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IN NEW DRESS

WITH this issue, Scientific American opens a new
period in its 96 years of publication. Starting with a
new cover design and modern, easier-to-read typog-
raphy, we have evolved a new policy of editorial
treatment that, we feel sure, will make Scientific
American even more valuable to its readers than it
has been in the past.

By segregating all editorial material into specific
classifications, we are able to present a departmental-
ized magazine that permits the reader to turn imme-
diately to those sections that hold the greatest interest
to him and to find there the cream of the pertinent
news. Then, at leisure, he can survey the other sec-
tions, knowing that under certain headings he will
find specific types of information.

Preview “dummies” of the new Scientific American,
sent to hundreds of readers, have been enthusias-
tically received. We hope that you will be equally
pleased with the final and complete result. In any
event, the editors will appreciate your expression of
opinion, whether it be in the form of a bouquet or
a brick-bat.—O. D. M.

ANTI-SABOTAGE

"PPERMOST in the thoughts of millions these days is
the current problem of building up our national de-
fenses. Yet in all the billions of words that have been
printed on the subject recently, little or no mention
has been made of what should be our first and most
determined step. Too much emphasis cannot be put
on the need for an Intelligence Service expanded to
the point of superiority, in numbers and brains, over
that of any possible future enemy.

We are a heterogeneous nation. Walking the streets
past each of us every day are aliens, first generation
descendants of aliens, and misguided ‘“old Americans”
who live under various delusions. This is not to say
that these categories are all inimical to our interests.
They aren’t; some, indeed, even among the aliens, are
better Americans than some sons of pioneers. But the
numbers of these and the freedom of speech permitted
them in our democracy make it difficult to identify
them until after they may have done their mischief.
And it must be remembered that ‘“whispering cam-
paigns” of propaganda can be a more serious form of
sabotage than destruction of a powder factory or a
power plant. Such campaigns have already started in
some sections of the country.

Insidious work of foreign agents, with the conni-
vance of residents, is going on under our noses con-
stantly. Nevertheless, we want no vigilantes, no civ-
ilian rumor-mongering or tattling on our neighbors.
It follows, then, that a vastly superior Intelligence
Service should be organized and carefully trained.
If this is not done, our national defense program will
assuredly suffer all along the line from the work of
numerous foreign agents now present in the United
States.—F. D. M.

A DRY-DOCK NEEDED

A NUMBER of things stand out in much of the current
talk concerning the need for adequate national de-
fense. One is the fact that we are now building battle-
ships having a tonnage of 45,000 and may eventually
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go to larger sizes. Another is the fact that New York
City, because of its importance as a possible fleet base
in time of war, and its excellent transportation facili-
ties, should be equipped in every possible way to
render it strategically efficient in case of war.

The shocking truth is that nowhere in the New
York area is there a dry-dock capable of caring for
our new 45,000-ton battleships. There is none which
could take care of our two largest aircraft carriers,
the Saratoga and Lexington. Yet in time of war these
ships might be damaged near New York while de-
fending the port. They could not then put in at New
York or be towed in for the necessary repairs before
going into service again. The New York Navy Yard
dry-dock cannot take care of these ships, is 35 years
old, and is up the East River behind bridges which
might be bombed so as to block the exit completely.
Indeed, in time of war, continued operation of this
Yard might hang precariously in the balance.

The Port of New York Authority has recently urged
the construction of a dry-dock of a size that would
take not only our naval vessels but also the larger
transatlantic liners. Such a dock might be constructed
at Jersey City, Weehawken, Bayonne, or Brooklyn,
but certainly should not be up the East River into
which bridges might fall after being bombed. To us,
a project of this sort seems a vital part of our national
defense program. If that program is to be rounded
out, the repair facilities afforded by adequate dry-
docks in strategic positions are as necessary as the
warships which will defend our shores. The service
of the fleet will be handicapped if such facilities are
not prepared for their use—H. T. R.

HAVE SOME FUN

A PLAYGROUND exclusively for adults has met with
great success in a recreational center near New York
City. Here is equipment designed after that formerly
used for children, but scaled up to meet the demands
of grown-ups.

And why shouldn’t mature people hop around on
pogo sticks, enjoy the thrills of a see-saw, experience
the forgotten joys of a sliding board, pump on swings
to their hearts’ content, all in the privacy of their
own playground and free from the prying eyes and
competition of youngsters? Psychologists tell us that
the way to keep young is to do young things, to for-
get the cares and worries of workaday life, to be kids
again. The flexible minds that conceived the play-
ground referred to have done their share to make
this possible in one small part of the world. Other
municipalities will do well to copy.—A. P. P.
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90 Years Ago in . ..
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(Condensed From Issues of Auqgust, 1890)

DEFENSE—“The exposed and comparatively defenseless
condition of our most important seaboard cities, in respect
to foreign naval attack, has for years been the subject for
talk in Congress, but up to the present time little of a
practical nature has been done in the line of protection.
It is true a few vessels of war have been ordered and some
preliminary steps taken toward the manufacture of heavy
guns for fortifications. But in regard to the systematic
and permanent defense and safety of such important har-
bors and cities as Portland, Boston, New York, we believe
no definite plan has been fixed upon, no material steps
as yet taken.”

TUNNELING—“A tunnel . . . to extend between Port
Huron, Mich., on the American side, and Sarnia, on the
Canadian side of the River St. Clair is being bored . . .
by means of the Beach hydraulic shields. The walls of
the tunnel are constructed of cast iron segments, thirteen
of which and a key form the circle . . . The shield is the

invention of Mr. Alfred E. Beach, of the Scientific American
... It consists of a strong cylinder somewhat resembling
a huge barrel with both heads removed. The front end
of the cylinder is sharpened, so as to have a cutting edge
to enter the earth ... By means of a system of hydraulic
jacks capable of either combined or separate action, it
is possible to govern the direction of the tunneling shield
with the utmost precision, making it to ascend or descend
in the earth, according to grade required, or travel on a
curve of any desired radius . . . In the St. Clair tunnel
work, each shield is circular, 21 feet 7 inches in diameter,
16 feet long, and is built of plate steel one inch thick.”

GOLD TEETH—“American dentists insert in American
teeth, each year, the enormous amount of 800 kilogrammes
(about 1,800 pounds) of the precious metal, which repre-
sents nearly $450,000 . . . It appears that in less than one
hundred years the American cemeteries will contain a
larger amount of gold than now exists in France.”

DEEP—*“It has hitherto been supposed that the maximum
depth of the Mediterranean was 10,785 feet, between
Sicily and Sardinia. Lieutenant Magnachi, of Italy, has
found a depth of 13,550 feet, between Malta and Candia.”

MILEAGE—“The following is given . . . as the railway
mileage at the beginning of 1889: Europe, 133,900;
America, 190,000; Asia, 17,800; Africa, 5,200; Australia,
10,500; total, 357,400, as compared with 293,000 in 1884.”
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INDUSTRY MOVES—“The transfer of industries is one
of the most strongly marked and distinctive features in
modern industrial life. Its economic causes are to be
found in the exhaustion of local supplies, the development
of new areas, and the changing centers of commercial
distribution . . . The deportation of manufactures from
the Eastern States to the West and South willlargely change
the old centers of wealth and industry. These displace-
ments may entail some local misfortune, and break up
some time-honored establishments, but in a general and
national sense the distribution of industries is an economic
necessity and an industrial blessing.”

TRAVEL HAZARDS—“Travelers on the Eastern Bengal
Railway have placed before their eyes on entering the
stations of the road a placard containing the following
cheerful information: ‘Passengers are hereby cautioned
against taking anything to eat or drink from unknown per-
sons, as there are many who live by poisoning travel-
ers . . . When they reach a place convenient for the pur-
pose, they poison the water or food of the passengers,
who become insensible, and then they decamp with all
their property.’”

SPEED—“In a recent lecture before a scientific club,
Professor Elihu Thomson declared that much higher
speeds than can now be obtained with steam locomotives
are to be expected by means of electricity, and he con-
sidered from 100 to even 150 miles an hour possible. While
in the steam locomotive there are reciprocating parts that
must be put in motion, stopped, and reversed continually,
in the electric locomotive we have simply a rotary motion,
which makes it possible to run with economy at much
higher rates of speed.”

WORDS—“Eighteen words have come into the language
—probably temporarily, most of them—to denote the act
or state of electric killing. They are as follows: Electro-
mort, thanelectrize, thanatelectrize, thanatelectrisis, elec-
rophon, electricise, electrotony, electrophony, electroctony,
electroctasy, electricide, electropoenize, electrothenese,
electroed, electrocution, fulmen, voltacuss, and electro-
strike.”

RABBITS—“A recent report by the United States consul
at Sydney, N. S. W,, gives a vivid idea of the extent of the
[wild] rabbit pest in Australia. The extraordinary fecund-
ity of the animals under the climatic conditions . . . have
caused the country to be completely overrun . . . Vast
regions are devastated, and the grass and other herbage is
devoured . . . The figure of five millions is given as the
possible increase of two pairs of rabbits in three years. Yet
even this is a low estimate of the possibilities . . . The
average life of a rabbit is put at about nine years. The doe
may have young eight times in a year, averaging eight each
time. The first litter is produced when but four months
old. The progressions based on these figures lead to aston-
ishing results.””

ELECTRIC HEAT—“Electrically heated flat irons are now
made which are very serviceable. The flat iron is of the
usual form, but made hollow. The interior contains a lot
of coiled wires, through which the electrical current passes
and heats the wires hot. The latter are arranged between
protecting sheets of mica and asbestos. You turn a switch,
and the flat iron at once heats up ready for use.”
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The Voice

with
a Smile

“We hold,” says a well-known writer,
“that the young ladies of the American
long distance telephone wires make
up what is probably the most efficient
public service crew in the world. They
have profound patience and that capac-
ity for taking pains that some one once
said is all that genius amounts to.

“We once called a fellow at a hotel in
Philadelphia but he had just departed
on an automobile trip in a westerly
direction. A few days later the long
distance operator caught up with him
in a little town in Missouri and he was
the most surprised man in all but one
of the States of the Union. The excep-
tion was New York. We were the most
surprised there. To this day we have

no idea how the operator did it.”

DamoN Runyon
in the Neaw York Mirror

BELL TELEPHONE SYSTEM

The Bell System cordially invites you
to wisit its exhibits at the New York
World’s Fair and the Golden Gate In-
ternational Exposition, San Francisco.
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STEEL CAVALRY OF MODERN WAR

A CHARGE of such modern tank cavalry, though a far
less inspiring spectacle than a charge of regular cavalry,
has a greater influence on the morale of the attacked.
In time, however, the psychological effect is lessened,
though their greater “manpower,” or striking power per
man, is permanent. Judging from present events in
Europe, development of the inevitable successful counter
to highly mechanized forces is still in the rather distant
future. Whether this counter will be some new weapon
or simply a sufficient number of opposing tanks, it is too
early to say. However, it probably will be found in time.
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MACHINES FOR WAR

Organization and Operation of Mechanized Forces of Our Army

CAPTAIN J. E. McINERNEY

ECHANIZATION, as it refers to

war, may be truly defined
as the adaptation of the best-
known mechanical developments
of the existing times to the wea-
pons of war. In recent years, the
term has been restricted to the use
of automotive vehicles for combat
purposes. This article will deal
with this conception of the term,
and will not touch on the subject
of motorization which relates to
the vehicles of the army that are
adopted for general purposes, such
as hauling cargo, ammunition, per-
sonnel, and equipment, and for
towing guns, trailers, and other
wheeled equipment.

The development of combat
vehicles carrying armament and
providing protection for the crew
has been a gradual one throughout
the ages. History is full of attempts
to design devices to permit the sol-
dier to approach the enemy under
protection at a reasonably rapid
rate and with all the fire-power
possible.

Naturally, the greatest advances
were made in this type of equip-
ment during the first World War.
The conditions of the war in 1916
—that is, the use of the machine
gun in conjunction with the trench
and barbed-wire systems for de-
fense—had so extensively in-
creased the casualties of an at-
tacking force that the war
developed into a stalemate. It was
impossible to take the offensive
without an enormous force and
without considerable artillery
preparation which eliminated the
essentials of the success of the of-
fensive—the elements of surprise
and maneuver. The employment of
sufficient forces and their neces-
sary equipment to conduct a suc-
cessful offensive resulted in com-
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pletely blocking most of the roads
in any given sector to the extent
of eliminating all freedom of ma-
neuver.

It was soon discovered by the
nations involved in the first World
War that their resources of man-
power were giving out faster than
their munitions. To increase their
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fire-power and to conserve their
supply of men became the goal. It
was realized that, with the condi-
tions of the terrain as they existed
after two years of war, a wheeled
vehicle could not develop the re-
quired tactical mobility. Two com-
mercial inventions greatly assisted
in solving the problem: a track-
laying device and the internal-
combustion engine. The track-
laying device was first adapted to
a combat vehicle, called a tank,
in England in 1916. The name
“tank” was used to keep the de-
velopment as secret as possible.
With the development of the tank,
armed and armored, the offensive
was again restored, giving the at-
tacker mobility, protection, and
fire-power.

We can get some idea of what
our World War leaders thought of
the effectiveness of mechanized
units from the numbers of tanks
which were on order in 1918 for
the projected offensives of 1919:

3ton (Ford) 15,015
6 ton 4,440
Mark I 1,000
Mark VIII (Anglo-U.S.) 1,500
Mark VIII U.S. 1,450

Total 23,405

For our nation, mechanization
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has many distinct advantages. As
the most highly industrialized na-
tion in the world it will give us, as
a result of our great production
facilities, a superiority which can-
not be approached by the non-
industrial nations. An army which
is mechanized will have on its side
the necessary elements of surprise,
maneuver, mobility, and fire-
power, which are required for a
quick and decisive victory. A na-
tion not mechanized will have to
fight a losing war or a long, costly,
and inconclusive one with the re-
sulting human, industrial, eco-
nomic, and moral attrition.

It has been natural for us to fol-
low, in a general way, foreign
practices concerning the use and
development of our mechanized
units. However, our geographical
and economic conditions are such
as to dictate characteristics for our
army which might be entirely dif-
ferent from those of most other
armies. For example, the military
tactics of a given country may have
been dominated by the condition of
its being hemmed in on all sides by
potential enemies, requiring that
they have fast mobile units which
can be concentrated at any of its
many frontiers on short notice.
These conditions, therefore, might
lead to the neglected development
of extra-heavy tanks, and tend to-
ward the adoption of light, fast-
moving vehicles.

ANOTHER country, on the other
hand, feels that her prime and
foremost objective is to prevent an
enemy from getting a foothold
within her borders. Hers is mainly
a defensive attitude, and this is re-
flected in the type of vehicles which
are developed for their mechanized
units; that is, a medium tank,
heavily armored, of relatively low
speeds and no great cruising
ranges. This type is not as vulner-
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able to anti-tank weapons as the
fast-moving vehicles.

Our problem is more nearly
similar to that of a nation having
extensive colonies requiring types
of light, armored cars which have
great cruising ranges and can be
used not only in actual combat in
a major war, but also in settling
domestic troubles throughout the
entire domain. When we consider
that the theater of operations of
the American army might cover
the entire American continent it
should be realized that our chief
requirements are for light, high-
speed, long-range, cruising ve-
hicles.

Although many foreign nations,
were active in developing mech-
anized units immediately after the
war, very little was done in this
country until 1925. It is true that
we did maintain a number of light
and heavy tank organizations
equipped with the slow-speed,
wartime vehicles. These units
were mechanized infantry. In 1925,
a board of officers was convened
in the War Department, and as a
result of its study an experimental
mechanized force was assembled at
Fort George G. Meade, Maryland,
in the summer of 1928. Included
in the equipment of this force were
four light (7% ton) tanks capable
of a speed of 20 miles an hour, two
cargo carriers with the same chassis
as the light tanks, and two light
and four medium, armored cars.
Most of the other equipment had
been procured during or after the
World War.

HE results obtained with this ex-

perimental force were so encour-
aging that, in 1930, Congress ap-
propriated funds to organize an
actual mechanized force at Fort
Eustis, Virginia. This force totaled
640 men; and included therein
were representatives from every
branch of the service.

In 1931, the War Department as-
signed a mechanized mission to the
cavalry and directed that the mech-
anized force at Fort Eustis be de-
mobilized and formed into a rein-
forced cavalry regiment. This was
in order to permit the cavalry to
develop its organization and equip-
ment for the performance of its
normal cavalry missions. Thus was
born the mechanized cavalry.

There is a definite need for two
distinct types of mechanized forces.
The first should be highly mobile
and capable of rapid advances so
as to pass through enemy columns
and to make flank or rear attacks.
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An American medium tank. It is fast, well armed, and has good armor

These forces must be able to pene-
trate through thinly defended
areas, or exploit a break-through
made by the heavier fighting forces
of infantry supported by infantry
tanks, but cannot, because of their
equipment, be required to deal
with heavily defended positions.
The second type should be
equipped in such a way as to break
through heavily defended areas.
The first missions will be per-
formed by the mechanized cavalry,
and the second by the mechanized
infantry.

The War Department Directive
of 1931 prescribed the mission of
the mechanized cavalry as follows:
“Mechanized cavalry will be or-
ganized to fulfill the normal cav-
alry role, substituting the vehicle
for the horse.” This then requires
that mechanized cavalry perform
the following normal cavalry mis-
sions: Offensive combat, long dis-
tance strategic reconnaissance,
fighting for the theater of recon-
naissance, seizing points of strate-
gic importance, tactical reconnais-
sance, pursuit, delay of hostile
advances, exploitation and taking
advantage of break or weakened
positions in hostile battle line, and
attacking enemy rear installations.

This War Department Directive
did not in any way envision the
complete elimination of horse regi-
ments from our cavalry organiza-
tion. There are still many condi-
tions, especially in the western
hemisphere, under which the cav-
alry mission can be better accom-
plished by horse troops than by
mechanized units.

As a result of this Directive, the
Seventh Cavalry Brigade Mech-
anized was developed at Fort Knox.
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It is composed of the following
units: 2 regiments of cavalry mech-
anized, 1 regiment of artillery, 1
brigade headquarters troop, 1
ordnance maintenance company, 1
quartermaster maintenance com-
pany, 1 squadron of observation
aviation, 1 medical troop, and 1
engineers troop.

It is planned to increase the mo-
bility of the brigade by adding a
reconnaissance and support squad-
ron composed of a reconnaissance
troop, machine gun troop, and a
motorcycle troop. In addition to
acting as a brigade reconnaissance
unit, this squadron will also serve
as a minor reserve and a small
arms, fire-support unit.

In order to increase the fire
power of the mechanized regiment,
a third combat car squadron will
be added to each regiment. This
will increase the number of com-
bat cars in the brigade from 112
to 172.

The cavalry regiment is the
smallest organization with the
equipment and means necessary to
perform the four principal cavalry
missions, namely:

a. The reconnaissance troop
mounted in scout cars
equipped with caliber .50 and
caliber .30 machine guns is
charged with carrying out the
necessary reconnaissance mis-
sion.

b. The combat car squadron
mounted in combat cars with
caliber .50 and caliber .30
machine guns and with ample
armor plate for protection are
capable of exerting vigorous
striking blows.

c. Small arms support is fur-
nished by machine gun troops
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This light tank represents great improvement over its World War prototype

in scout cars.

d. A mortar platoon, mounted
in vehicles somewhat similar
to scout cars, firing smoke
shells, provides for the de-
fense against hostile anti-tank
weapons.

It is interesting to note that our
largest mechanized unit is a bri-
gade. Most of the large foreign na-
tions have complete mechanized
divisions. The Germans have the
panzer division; the French, a
light mechanized division; and the
British, armored divisions.

The mechanized cavalry will
have their greatest opportunity of
using their organizations to best
advantage in open warfare. How-
ever, in cases where the enemy has
been able to establish himself tem-
porarily in a strong defensive po-
sition, it will be necessary to use
mechanized units capable of ex-
erting greater shock than the
highly mobile cavalry units. This
shock action will be delivered by
the mechanized infantry.

The infantry is charged with the
principal mission in battle and is
essentially the arm of close com-
bat and can, through the employ-
ment of its own weapons, act inde-
pendently of other arms.

In order for the infantry to carry
out its mission, it is furnished with
tanks which are equipped with the
proper armor, armament, and mo-
bility. As a general rule, tanks will
function in close co-operation and
co-ordination with the foot sol-
diers, either by preceding or ac-
companying the assaulting eche-
lons. When operating directly in
front of the attacking infantry,
tanks are closely followed by the
foot soldiers. The visibility from
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tanks is naturally not the best, and
defenders in many cases may be
passed over by the attacking tanks.
Under the protection of the ad-
vancing tanks, the infantry can
properly clean up the advance
areas and then permit the tanks to
penetrate into the rear areas.

However, there will be cases
when the defense is so thoroughly
organized and equipped with anti-
tank weapons that it will be neces-
sary for a wave of heavy, armored
and armed, relatively slow-speed
tanks to precede the lighter and
more mobile tanks. The former
tanks are referred to as leading
tanks, whereas the lighter tanks
are classed as accompanying tanks.
Leading tanks may operate in sup-
port of infantry regiments, or they
may be attached to the regiment.
When operating entirely within a
regimental zone it is preferable to
have leading tanks attached to the
regiment.

Accompanying tanks are as-
signed to divisions and then may
be attached separately to different
units as small as a battalion. Our
tank organizations are made up of
tank regiments and separate divi-
sional tank companies. Practically
all the divisional companies are
part of National Guard organiza-
tions, whereas the Regular Army
units are tank regiments.

Light and medium tank regi-
ments are practically the same in
organization, with the latter hav-
ing a slightly greater number of
personnel. Both are composed of
three battalions of three companies
each, and the company in turn con-
sists of three platoons. This repre-
sents the triangular type organiza-
tion. Within each regiment there
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are 162 tanks, of which 135 are
combat tanks, and 27 are command
and staff tanks.

It is interesting to note that
since the war started the French
regimental tank organization has
disappeared and the tank battalion
is now the tactical and administra-
tive unit. Outside of the mechan-
ized division, tank battalions are
assigned to GHQ Reserve or to the
Army.

As the first requirement in allo-
cating tanks is to furnish sufficient
support to overcome any resistance
that might be encountered and still
have sufficient reserve strength to
push on to further objectives, tanks
should be used in relatively large
numbers. The tank company may
operate separately, but the tank
platoon never does.

In deciding on the use of tanks,
it is essential to give careful con-
sideration to the nature of the ter-
rain. In making a study of this
problem, all possible information
should be obtained from maps,
aerial photographs, and by ground
and air reconnaissance. Natural
obstacles to tanks are rivers and
streams which cannot be forded,
marshes, fordable streams with
steep banks, thickly wooded areas
with large trees, and areas with
closely spaced boulders. In open,
rolling country, where excellent
fields of fire are available to the
defenders, the effectiveness of
tanks is greatly limited.

SOME idea of the importance of
proper reconnaissance may be
obtained from the recommenda-
tion of Major General Walter C.
Short, Commanding General of
the Fourth Corps Area in discus-
sing the lessons learned from the
Corps exercises at Fort Benning.
That recommendation was that a
troop of mechanized cavalry be
added to each of the streamlined
divisions, the troop to have three
platoons—one to be assigned to
each of the combat teams of ar-
tillery and infantry for reconnais-
sance purposes.

In addition to a study of the ter-
rain to determine the natural ob-
stacles, it is essential that careful
measures be taken to determine
what obstacles have been set up by
the defenders. Anti-tank weapons
will be numerous in any case where
the defenders have a day or two
to become organized. Whether the
guns will always be of the caliber
to defeat the armor of the tanks
might be questioned. As the armor
plate of tanks gets heavier, there
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will be a requirement for weapons
of greater muzzle velocity main-
taining the same mobility for the
gun, or less mobile guns of larger
caliber. The race between armor
plate and the gun has been going
on for years. In naval history it is
believed that the gun has won out.
In tank history there are enough
different factors that influence the
results that we may expect a dif-
ferent answer.

The following extract from an
article by Major O. F. Marston in
the January-February issue of
Field Artillery Journal may be of
interest. In speaking about anti-
tank defense he remarked: “What
results have been accomplished?
At least the field artillery feels
that, where indirect laying is used,
covering zones and areas where
zone fire is used on assembled tanks
or other mechanized vehicles, the
problem has been solved. However,
where direct laying is employed,
even the most optimistic are not
agreed that a solution has been
found; and the faster the tank
moves the fewer there are who are
in agreement on a solution to this
vital problem. After talking with
many officers and men, and after
having had considerable experi-
ence with the problem for several
years, and with the latest equip-
ment now in the hands of our
troops, the writer is of the opinion
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that the problem is far from solu-
tion.”

There is no commercial demand
for the types of vehicles which are
required by our combat arms. The
requirements of high speed for
strategic mobility and for cross-
country tactical mobility are such
as to require specially designed
vehicles. In designing these special-
purpose vehicles, it is the policy
of the Ordnance Department to use,
as much as possible, commercially
available units, such as engines,
transmissions, and the like. In
most of our combat vehicles, the
weight and space factors of the
power train units are of paramount
importance. As much as possible of
the total weight of the wvehicle
should be devoted to armor plate.
Also, sufficient space must be pro-
vided in the fighting compartment
for the efficient servicing of wea-
pons, for the comfort and conve-
nience of the crew, and for carry-
ing ammunition, guns, radios, and
other impedimenta.

HE lighter, high-speed, full

track-laying vehicle used in our
service is over ten tons. In order
to get the required performance in
our combat vehicles, it is necessary
to have a power/weight ratio of not
less than 25 horsepower per ton
weight of vehicle. Commercially
available engines in the automo-

Ready for action in Army maneuvers: tanks and scout and combat cars of 13th Cavalry Mechanized
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tive industry are not made with
horsepower greater than about 165.
Rather than design a special en-
gine, which is an exceedingly long
and expensive undertaking, the
Ordnance Department has adopted
commercially available engines
from other fields for use in most
of our combat vehicles.

Knowing the many advantages
of the Diesel engine, such as re-
duced fire hazard, increased cruis-
ing range, absence of radio inter-
ference, and so forth, the Ordnance
Department has not neglected the
development of this type of engine.
A number of Diesel engines giving
the required performance for our
combat vehicles have been pro-
cured. This type of engine is par-
ticularly well adapted for use in
cavalry combat vehicles because of
the increased cruising range—is
almost double that of gasoline en-
gine vehicles of approximately the
same weight.

Of the full track-laying type of
combat vehicles, our army is
equipped with combat cars, light
tanks, and medium tanks. We have
experimented with convertible, or
two-purpose, types of tanks and
combat cars. The convertible type
of vehicle is popularly known as
the Christie type, named after Mr.
J. W. Christie, an inventor who
sold a number of experimental
vehicles to the War Department.
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From an engineering point of view,
it is almost axiomatic that a con-
vertible vehicle will weigh more
than a single-purpose machine of
the same performance and charac-
teristics. It may be noted that none
of the major powers except Russia
have produced convertible tanks.

The light tank used by the in-
fantry and the combat car with
which the mechanized cavalry are
equipped are similar in many re-
spects. The engine, power trans-
mission system (except the ratio
of the final drive), the cooling sys-
tem, steering and control systems,
fuel and oil systems, and the elec-
trical system are common to both.
The chief difference is the thickness
of the armor and the amount of
armament. The combat car used by
the cavalry has a requirement for
a higher speed and less armor than
the tank.

Tanks in the weight class above
12 tons and less than about 35 tons
are considered medium tanks. The
medium tanks used by our service
have ranged in weight from about
15 tons to 20 tons. The French army
is equipped with a number of me-
dium tanks of about 35 tons in
which are installed 75mm cannon.

Our army has not been furnished
any heavy tanks since the World
War when the Mark VIII tank,
weighing about 40 tons, was de-
veloped.

In addition to the full track-
laying type of vehicle, there is a
demand for half-track and wheeled
vehicles. The half-track trucks and
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In modern warfare, tanks and planes operate in co-ordination

cars are part of the equipment of
the mechanized cavalry and are
used by the artillery attached to
the mechanized unit as prime mov-
ers for light guns and for hauling
ammunition. The wheeled vehicles
are scout cars, also used by the
mechanized cavalry, for machine
gun and reconnaissance troops.
The scout cars are four-wheel-
drive vehicles equipped with armor
and armament and have fairly good
cross-country mobility and are
capable of speeds on main roads of
over 50 miles per hour.

The recent events in the present
war have clearly indicated that the
old axiom, “Getting there fustest
with the mostest men”’ still applies,
but the tempo of all warfare has
been greatly accelerated. However,
it has also been shown that, “He
that has mostest (mechanized ve-
hicles) fustest will get there fast-
est.” The machine has not entirely
replaced the man in modern war,
but a nation that is not industrially
prepared for war is doomed to an
uncertain fate, to say the least!

TANKS
United States Deficient

in Combat Vehicles

THE present war in Europe has
shown the military effectiveness of
large numbers of combat vehicles
of several types, but the United
States is sadly deficient in this arm
of the service. In recent hearings
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before the Senate Committee on
Appropriations, the following fig-
ures were given to show the
strength of our mechanized forces.

Will be on hand
On hand upon completion

May 1, 1940 of program
Light tanks, M2A4 10 734
Medium tanks, M2 18 194
Scout cars 485 1346
Combat cars
(Infantry tanks) 114 208

These figures consider only the
very latest models. We do have
several hundred light tanks of
earlier design but it is believed that
these would have very little use
except in training.

LARGER CRUISERS

New Type, Heavily Armed
and Armored, Suggested

l'r TAKES from three to five years,
depending on urgency, to build one
battleship in an American yard. In
times of national peril, more effort
is expended on construction of a
larger number of small warships.

Under construction and planned
for the United States Fleet at pres-
ent are 10 battleships. Only two
of these, however—the Washington
and the North Carolina—have been
launched, and each of these two
will require more than a year to
finish. Completion of the others is
proportionately far in the future.
Due to this situation, coupled with
the war in Europe, it has been sug-
gested that the United States build
for the Atlantic a number of large
cruisers of 20,000 to 28,000 tons.
This would be an entirely new type
of warship—fast, armed with 11-
inch guns, and well armored
against air bombs. It is believed
that these ships will constitute a
more efficient type for operation in
coastal waters than our battleships
but will be far more powerful than
any present cruisers or the over-
sized, fast destroyers which may
be built to support them.

Whether these new ships will be
of the size indicated above or some-
thing smaller, Chairman Vinson of
the House Naval Committee de-
clares that their construction will
not disturb the present building
program.

Incidentally, that program prob-
ably will be greatly enlarged in
the near future, perhaps before
this issue is published. As we go to
press, Congress is considering a
plan to increase our Navy by 70
percent, giving us, by great odds,
the most powerful navy in the
world. If details are made avail-
able, we will publish them later.
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Achievements in Textiles

Commonplace Fabrics with Superior Char-

acteristics Given by Special Treatments

PHILIP H. SMITH

WHEN it becomes possible to re-
move shoe polish, inks, fruit
juices, and cocktails from delicate
silks and cottons by merely dunk-
ing them in a glass of water, you've
got something. When a fabric so
treated is immediately spot free
and dry, you have, to be exact, a
marvel of chemistry, not to men-
tion a boon to housewives.

Brilliant achievement in the
improvement of commonplace tex-
tiles has been all but obscured by
the more sensational creation of
synthetic fibers out of air, coal, and
water, or from cow’s milk. But
there are now on the market cot-
tons, rayons, and silks which repel
water and resist spotting. There
are fabrics which resist creasing
to maintain their freshness for a
long period of time, and there are
woolens which won’t shrink and
are distasteful to moths. If fire-
retardent finishes are desired on
textiles, they can be had, and so
can finishes which are unaffected
by mildew, a serious problem at all
times but especially so in damp
climates.

The threat of synthetic competi-
tion can hardly be credited with
all the progress in textile finishes.
Research has been seeking a way
to impart these several desirable
properties for many years and suc-
cess is the logical fruit of cumula-
tive effort.

The public is beginning to learn
of water-repellency but there is
still confusion in some minds as to
the difference between repellency
and water-proofing. They are quite
unlike. The former describes a
treatment whereby fibers are ren-
dered proof to water while the
fabric remains porous; the latter
calls for making the entire fabric
surface impervious to water.
Water-proofing is a much older
art.

There are two common ways to
obtain a water-repellent finish.
One is to use a soap bath followed
by alum or an aluminum salt to
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deposit an aluminum soap on the
fabric. The other is to apply an
aluminum or lead soap from an
organic solvent. There is a more
recent process wherein a wax
emulsion in water is applied to a
fabric in a single bath. These fin-
ishes were used first for outerwear
garments, but varied applications
have been made, realizing that
repellency means freedom from
water-spotting, because a water
spot is nothing more than a local
contraction of fibers which alters
light reflection.

By applying water-repellent fin-
ishes to hosiery they can be
made virtually splash-proof. Dirt is
prevented from penetrating the
fibers, so that a gentle washing or
dusting will remove it. Snag-
proof finishes for hosiery are usu-
ally wax emulsions which lubricate
the surface to resist abrasion, but
resin finishes are coming into use.

All of the foregoing processes
leave something to be desired be-
cause they are impermanent. It is
true that they lengthen time be-
tween cleanings and so increase
fabric life, and repellency can be
restored by incorporating products
in the cleaning process, but this is
troublesome. Today, permanency
is a reality.

One manufacturer has de-
veloped a process which will
survive about 10 cleanings,
and he does a mail-order
business in reviving repel-
lency for a nominal sum.
There is also a single chemi-
cal compound available which
can be applied in four steps—
impregnation, drying, heat-
ing, and rinsing—to render
cotton, rayon, and silk durably
repellent and do almost as
good a job with acetate rayons
and wool fabrics. The com-
pound must be applied during
the finishing process as it re-
quires good equipment, but
it is not a resin as one might
suppose.

There 1is practically no
limit to the application of this
water-repellent product. It is
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repellent,

now being applied to sport clothes,
shower curtains, and outdoor fur-
niture, often to replace water-
proof materials. Because it leaves
fabrics porous, it serves very well
to treat undergarments, and the
fact that it makes pressing less im-
perative promises its wide use for
men’s suits. Hence it may have wide
application.

The synthetic resins have been
seized upon by the textile industry
and are being given quite a wide
play. One of the first applications
to come to the attention of the con-
sumer was the ‘“fused” shirt collar
which won’t wilt. This now widely
used product is made by sand-
wiching cellulose acetate or other
thermoplastic resin between layers
of fabric. Resins also are used to
prevent slippage of yarn in woven
materials so that garments won’t
lose their shape, to bind colored
pigments in printed fabrics, and to
give a glazed effect to textile sur-
faces.

nIFFERENT types of resins are used
to achieve special effects. Thus
the methacrylate type can be used
to give fabrics a “handle” which re-
sists laundering and dry cleaning.
It is also employed as a yarn size
for viscose and acetate warps and
for filling yarns of crepe fabrics,
because it is easily removed and
does not encourage bacterial
growth as do casein, glues, and
gelatine. Vinyl resins were the
subject of a recent announcement
to the effect that they serve excel-
lently for water-proofing and
moth-proofing with all kinds of
fabrics, but this development is
still young.

Crisp organdy apron that is water-

permanently starchless
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Crease - resistance, or crush-
proofing as it is sometimes called,
is a quality now imparted to cotton,
rayon, and linen as an outcome of
English experiments with urea-
formaldehyde resins. Here the
problem to solve was one of getting
the resin inside the cellulosic mate-
rial of the individual fibers, be-
cause an outside coating only pro-
duces a stiff and brittle cloth. The
process requires impregnation of
the cloth in a bath of resin com-
ponents, urea and formaldehyde,
with a catalyst, or a lightly con-
densed mixture, provided the con-
densation permits complete pene-
tration. The fabric is then passed
through a mangle to remove all
excess liquid, and dried. After
drying, it is heated to a high tem-
perature to bring about polymeri-
zation, or the creation of large
molecules from small ones. Then

such chemicals as have not been

rendered insoluble can be removed
by washing.

Urea-formaldehyde resins have
the capacity to alter the life and
draping qualities of fabrics, to in-
crease the fastness to fugitive
colors, and to reduce shrinkage in
washing. Rayons treated with them
are given greater strength, par-
ticularly in the wet state.

The use of resins by the textile
industry is still in its infancy, but
for that matter, the resin industry
has yet to mature. With approxi-
mately 150 different resins on the
market and more being born by
the minute, it requires much re-
search to determine the benefits to
be derived from any single one, or
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Satin becomes practical for sports-
wear when treated with water-repell-
ing chemicals, as in this ski-jacket

SCIENCE IN INDUSTRY

to select the best. Application of
resins to fabrics increases their cost
slightly and the textile industry is
loath to add to cloth prices until
the public demands certain prop-
erties and is willing to pay for
them. Furthermore, an industry as
old and as highly specialized as the
textile industry is slow to adopt
the new, but there is enough stir-
ring right now to promise a wide
use of resinous products.

During the past two decades a
great deal of research went into
development of fire-retardent fin-
ishes, but, one and all, the products
had some practical disadvantage.
The latest and most satisfactory
process seems to be one employing
ammonium sulfamate. It is claimed
not to dust off, nor to alter the feel,
appearance, and durability of fab-
rics. It will withstand ordinary
dry cleaning, but not laundering.

Research to attack the problem
of mildew and moths has been
quite successful and both can
mean the saving of millions of
dollars resulting from cloth
destruction. The most satis-
factory agent for mildew con-
trol has been found to be
salicylanilide. Customary
practice is to impregnate the
cloth with the chemical from
an ammoniacal solution, and
then dry it. With the evap-
oration of the ammonia, the
insoluble agent is left dis-
persed throughout the fibers
and threads. Among the sev-
eral chemicals developed for
moth-proofing, the best ap-
pear to be organic and inor-
ganic compounds of fluorine
or chlorine.

HE conquering of cotton

shrinkage is too well known
to warrant detailed mention
here. It is enough to say that
the mechanical process known as
Sanforizing gives adequate control
over what was once a knotty prob-
lem to the textile producer and a
terrible nuisance to the consumer.
More and more cottons are being
pre-shrunk with this process and
in time all cottons may be shrunk
before sale. Installation of shrink-
ing equipment has been taking
place in mills all during the de-
pression to satisfy consumer de-
mand.

The shrinkage of wool has long
been studied to devise some means
for arresting it to make a more
serviceable fiber. A solution to
the problem seems to have been
reached at last and perhaps the best
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Photos: Du Pont Style News Service
Rayon velvet, made
resistant for practical

crush-
wear

evidence of success is the statement
that all woolen socks distributed to
the fighting forces of Britain are to
be given the new treatment. Before
discussing the process, however, it
will help if we outline the phe-
nomenon of shrinking.

The individual wool fiber appears
to be covered with countless small,
overlapping scales which are re-
sponsible for the interlocking of
the fibers, and, incidentally, for the
property of felting which is utilized
to make felt hats. When wool is
compressed in washing, the fibers

Water-repellency at last makes
an improvement in men’s coats
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become more and more entangled
and close together more tightly, the
process being repeated with every
washing. Stripping the scales from
the fiber will make wool unshrink-
able but at the same time it shortens
fiber life because they lose their
protective covering. If a com-
promise is sought by removing
scales only partially, there is a cor-
responding loss in shrink-proofing
and this falls short of the goal.

The new process calls for apply-
ing sulfuryl chloride to the wool
with the following claims as to ac-
tion and benefits: The scales are
not substantially removed but
rather, their projecting ends are
probably made to hold more close-
ly to the fibers so that they are
smooth and lose their felting pro-
pensities. It is also claimed that the
fibers are uninjured.

Other processes developed to re-
tard wool shrinkage are those using
dry chlorine gas, and certain of the
alkyl hypochlorites. But the claim
for these agents is not as strong as
those for sulfuryl chloride.

T 1S very evident that research
work has been directedtowardthe
improvement of old processes quite
as much as to the origination of new
ones. Water-repellency and crush-
proofing, for example, are not
brand new, but older processes
were impermanent in effect. Once
a fabric had passed into consumers’
hands and had undergone its first
cleaning, the bloom was off and
there was little to warrant paying
for so brief a pleasure. The most
recent developments contribute a
lasting quality value to fabrics and
this represents a long stride ahead.
A still further step remains to be
taken, however. At the moment,
the use of one process pretty much
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Liquids which ordinarily stain
are not absorbed by fibers of
material which has been made
water-repellent. In the tests

shown in these photographs, ink
was flushed off with clear water

excludes the use of another. The
new permanent water-repellency
process can be used in conjunction
with urea-formaldehyde resins to
make a fabric having two imparted
qualities, but for the most part
processes are mutually exclusive
and that limits the number of ad-
vantages given to any single fabric.

For just about a century, people
have been pondering the idea of
printing fabrics in the manner of
printing paper so that the color is
applied direct, rather than to con-
tinue with the laborious process of
printing with dyes which emerge
as color only after a series of
chemical treatments. To get a pig-
ment that will strike into the fabric
and make a permanent bond with-
out spreading, that will be light-

fast and wash, has eluded searchers
for many generations. Such colors
are now available—a lacquer type
and a resin type. They are in-
corporated with pigments; and
after printing, a drying process de-
velops them. These new types of
color are being used to print shirt
materials in very large volume and
the benefits are primarily those of
eliminating developing processes to
gain production speed.

There is hardly a phase of the
highly specialized process of textile
production which has not been
touched beneficially by research.
Most achievements thus far have
small interest to the consumer be-
cause the only evidence of benefit
is in the overall sense of obtaining
better quality and better designed
fabrics at somewhat lower cost. But
the end is not in sight. Research
came to the textile industry much
later than to others -and what
we enjoy now is only a beginning.

Metal from the Sea

Plant Will Extract Light-Weight Indus-

trial Metal, Magnesium, From Solution

FOR centuries, adventurous men
have roamed the seas exploring
the hidden depths for the wealth of
sunken treasure. Little success has
been theirs. Yet long before man
even appeared upon the earth the
sea was storing up treasures of a
different kind—valuable chemicals
and metals dissolved from the land
by flowing water.
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Some years ago a large plant was
placed in operation at Wilmington,
North Carolina, to extract some of
this wealth-in-solution in the form
of bromine to be used in prepara-
tion of anti-knock gasoline. Now
the same company responsible for
that plant is building another to ex-
tract the metal magnesium from
the sea. This new plant, according
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to a recent announcement by Dr.
Willard H. Dow, President of The
Dow Chemical Company, sole pro-
ducers of magnesium metal in
America, will be located along the

Gulf of Mexico. At that point
enough of the metal will be ex-
tracted from sea water to raise
Dow’s total magnesium production
from 12,000,000 to over 25,000,000
pounds annually.

The growth of the infant mag-
nesium industry in America has
been amazing, considering that it
had its birth in 1915—only 25 years
ago. For that growth a great share
of the credit goes to the founder
of the company bearing his name,
Dr. Herbert H. Dow.

The growth and development is
significant because magnesium,
third most abundant engineering
metal in the earth’s crust, is an im-
portant constituent of modern
light-weight alloys which are being
used more and more widely in avia-
tion, bus, railroad, and general
transportation industries as well as
in the manufacture of light-weight
tools and many other products. The
reason for this wide use is that
Dowmetal, a silvery alloy, is one
quarter the weight of iron, only
two thirds as heavy as aluminum,
and is possessed of great strength,
toughness, and durability. It is
speedily fabricated by all common
methods.

Each one of the oceans’ 320,000,-
000 cubic miles of water contains
something like 175,000,000 tons of
chemical combinations of such ma-
terials as gold, silver, copper, mag-
nesium, aluminum, calecium, bro-
mine, iodine, and other valuable
elements. It has been estimated
that these materials in each cubic
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At left: Typical sea water
intake which will conduct
water to settling basins, the
first step in production of
magnesium from the sea

Below: Extruding an alloy
of magnesium. It can also be
die cast, sand cast, forged,
and welded. At right: Air-
plane propeller blade and
other aviation parts made
of Dowmetal, world’s light-
est, strong structural metal

mile of water have a value of some
five billion dollars if only they
could be extracted. Bromine is
being extracted and shortly the
recapture of magnesium will begin
near Freeport, Texas.

Up to now magnesium has been
produced at Midland, Michigan,
where the raw materials, from
which the metal is extracted, is
taken from the ground. Chemists
say that it can be recovered from
sea water with less effort than from

BOND

Process Binds Rubber

to Aluminum

nURA-BOND is a new process de-
veloped by Hewitt Rubber Cor-
poration for bonding rubber or
neoprene to aluminum, according
to the Aluminum News-Letter.
Adhesive strengths up to 750
pounds per square inch can be ob-
tained, but the process should be
restricted to products which oper-
ate at temperatures below 200 de-
grees, Fahrenheit.

This new process makes use of a
chemical coating between the rub-
ber and the aluminum which fuses
the two materials together without
diminishing the ability of the outer
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the land because of the fact that
the water has already done the
preliminary job of washing the
magnesium out of the soil.

The new plant will have a capac-
ity of 12,000,000 gallons of sea
water daily, yet that plant can
operate for 300 years extracting the
magnesium in just one cubic mile
of ocean water. In that same cubic
mile—it is actually more than 1049
billion gallons—there are about
5,700,000 tons of magnesium.

layers of rubber to be vulcanized.
The metal needs no coating of hard
rubber to make the soft rubber take
hold, and brass plating of the metal
iS unnecessary.

Combinations of rubber and
aluminum have wide application
in the manufacture of sound-proof-
ing equipment for machinery, in
the production of spark-proof oil-
suction hoses and fittings, and in
pickling bath apparatus.

PORCELAIN-LIKE
Coatings Are Hard, Mar-proof,
Resistant to Acids, Alkalis

TWO new porcelain-like finishes
have been developed by Toch
Brothers Division of Standard
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Varnish Works. Known as Kwick-
dry and Rockloid, both these fin-
ishes are hard and mar-proof, will
not chip, flake, or crack. Yet they
have remarkable flexibility and
light, heat, and chemical resistance.
Mild alkalis and acids do not affect
them. They are resistant to most
solvents and possess excellent hu-
midity resistance.

The first of these two finishes,
Kwickdry, is satisfactory for out-
door and indoor use. It may be
used as a one coat system or over
a primer, sprayed or brushed. It
sets tack-free in 10 to 15 minutes
and dries hard in one to two hours,
or may be force dried at 140 de-
grees, Fahrenheit, for 20 to 30
minutes.

The second, Rockloid, is intended
primarily for indoor coatings. It
may be applied as a one coat sys-
tem and baked at 350 degrees,
Fahrenheit, for 10 minutes, or at
a lower heat for a longer time.

STEAM CONTROL

Spinning Disk Prevents

Valve Clogging

A NEW principle of steam control
is incorporated in the Ostlind valve,
which was announced recently.
The valve is the invention of Joel
Ostlind. The principle is said to
eliminate the causes of leaky
valves, rather than to resist them.
The Ostlind innovation is a spin-
ning disk, which rotates up to 2000

Pencil points to turbine vanes

revolutions per minute for a mo-
ment preceding closing. The disk
does not spin when the valve is
“cracked,” or while throttling. A
reversing chamber directs the
steam flow to turbine vanes just
before the disk descends into the
seat. The turbine vanes are shield-
ed from the steam flow when the
valve is open.

The spinning disk throws off
scale and other foreign particles
by centrifugal force, thereby pre-
venting these particles from be-
coming caught in the line of seat-
ing. The disk hits the seat while
spinning at a high rate of speed,
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and polishes the line of closure,
creating a complete metal-to-metal
contact between seat and disk, thus
preventing “wire-drawing.”

The disk is mounted on the
spindle against a stainless-steel
ball bearing, aligning the disk with
the seat when closing.

BETTER COPPER

Made by Plastic Conversion

Under High Pressure

ANNOUNCEMENT of the perfection
of a new type of copper after a ten
year research and development
program costing well into seven
figures was made recently by
Wylie Brown, President of the
Phelps Dodge Copper Products
Corporation.

The new copper is known as
“PDCP,” and was created by re-
search to meet the need of the elec-

Ductility and smoothness of
PDCP shown by rupture test

trical industry for a copper of
superior characteristics. Greater
conductivity, ductility, fatigue re-
sistance, and surface quality are
the outstanding characteristics of
this modernized metal. It is free
of the imperfections of ordinary
copper, which, according to en-
gineers, have been responsible for
a large percentage of electrical
failures.

The improved metal is made,
without melting, from electrolytic
cathode copper which is plastically
converted by tremendous pressure
in a reducing atmosphere at ele-
vated temperature, into smooth,
dense copper bar, rod, strip, or
other desired commercial shapes.
Basically of the oxygen-free type,
it is the only solid copper in the
world which is not melted subse-
quent to the electrolytic purifica-
tion process. Hence, the intrinsic
purity of electrolytic cathode cop-
per is retained and enhanced.

One of the principal difficulties
of engineers and maintenance men
concerned with copper windings in
motors and transformers, is the ex-
istence of surface imperfections
in the copper which, by vibration
and magnetic stress, eventually
penetrates the insulation and causes
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failure by short circuits. These
imperfections may originate in de-
fects arising in the casting process
and are normally present in the
best commercial copper wire bars.
In addition, slivers and oxides are
developed during the process of

Twisting rod of new copper to
destruction required 30 twists

hot-rolling the cast copper bars in-
to rods, and are more or less in-
herent in the hot-rolling process.
The new patented method elimi-
nates not only the casting process,
but also hot-rolling. It has, in
consequence, made possible the
production of a sliverless and dust-
less copper surface heretofore at-
tainable only in the laboratory.

PDCP copper, in common with
all other coppers, is not susceptible
to heat-treatment in the sense that
the ferrous people use the term:
it can be hardened by cold work,
softened by annealing. It does,
however, anneal at a temperature
between 100 and 200 degrees,
Fahrenheit, lower than other cop-
pers. In fact, protracted tests have
shown that it will anneal slowly in
boiling water at 212 degrees, Fah-
renheit.

BY-PRODUCTS
Citrus Fruits Find

Uses in Industry

A CONSIDERABLE amount of re-
search has been conducted on the
problem of finding a use for citrus
fruit surpluses and wastes. As a
result, many new products have
been developed, among which are
the wines and liquors announced
in these pages some months ago,
which were developed by the
Bureau of the Department of
Agriculture. Also, new and better
types of citrus-fruit juices and oils
have been developed. These by-
products have found a ready mar-
ket in industry, medicine, and agri-
culture.

Citrus juices are popular in the
beverage and dairy industries.
Citric acid from lemons, another
best-seller by-product, competes
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with Italian imports for use in bev-
erages, lemon and orange oils for
bakery goods, candy, and flavoring.

Sodium citrate is used by the
dairy industry. Citrus pectin, from
the white pulp of citrus fruits, adds
creaminess to malted milks and
soft drinks. Pectin has been found
valuable, too, as a blood coagulant
and as a stabilizer for the barium
sulfate used in digestive X-ray
work and as a detoxication agent.
Pectates, close cousin to pectin
chemically, have application in
paper-treating, in rubber produc-
tion (for creaming latex), and in
quenching steel more cheaply.

Soon to appear is a new vitamin,
Vitamin P (citrin), prepared from
lemon and orange derivatives, now
being submitted for clinical use.
“Squeal-of-the-pig” is citrus meal,
made from the dried peel and pulp,
fed to dairy and beef cattle, poultry,
sheep, rabbits, and goats.

MACHINE CLUTCH

For Cone-Driven Machines

Makes Speed Change Easy

FOUR-SPEED transmissions for ap-
plication to cone-driven machine
tools are announced by the Western
Manufacturing Company. They
make changing from one speed to
another as easy as when driving
an automobile. There are three
models—a “Master” for 1 to 5
horsepower, a “Major” for 5 to 10
horsepower, and a “Super” built to
specification for machines requir-
ing larger than 10 horsepower mo-
tors. It is built for heavy loads with
the transmission case and covers of

Four speeds
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semi-steel castings and the gears
and spline shafts of alloy steel, ma-
chined to close limits and ground.
All of the moving parts run in an
oil bath.

BALANCE

A LOW-PRICED, compact balance,
that can be readily dismounted and
stored in a laboratory drawer is
announced by the Clay-Adams
Company. This instrument has
been designed to meet the needs of
all balance technique, and at a
price within the reach of the stu-
dent in chemistry. It is supplied
with brass weights.

In use, the upright beam support
is inserted into a metal socket in
the box and the beam placed upon
it. An eccentric beam release
brings the pans to rest. Capacity
is 100 grams; sensitivity 5 milli-
grams; beam, 7.25 inches long with
steel knife edge; support for beam
is an agate bearing. Pans are 3.25
inches in diameter, and are notched
to support test tubes.

SOLDERING

STAINLESS steel, beryllium alloys,
brass, copper, bronze, and other
metals may be easily soldered
when Geko Acid-Free Soldering
Compound is used. This is a new
product developed by Geko Chemi-
cal Company.

Geko is free of any mineral acid
and is therefore non-corrosive if
used according to directions. It
makes the first cleaning of the
metal unnecessary for it creates a
perfect and lasting bond even on
oxidized surfaces. It may be used
with soldering iron, open flame, or
even a match, as its melting point
is quickly reached.

LINKED PLASTICS
Ingenious Method for Molding

Plastic Chains

WELDLESS chains of Tenite are
an outstanding accomplishment in
the art of plastic molding. They
are the first plastic chains of this
type, and were made possible by
the molding properties of Tenite
combined with an ingenious mold
design.

The chains are shown in our il-
lustration in both cast and finished
forms. The mold design auto-
matically eliminates any cutting,
threading, and cementing of the
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Chain as cast and as finished

links—operations that are neces-
sary in making the more common
welded plastic chains. Severing
the links from the runners of the
casting is the only finishing re-
quired.

AUTOMATIC

Carbon Arc Process
Makes Better Weld,

Saves Time

AUTOMATIC carbon arc welding is
reported to have many advantages
in the construction of aluminum
tank cars at the American Car and
Foundry Company plant at Milton,
Pennsylvania. The automatic pro-
cess permits faster construction
and a considerably better quality
weld, together with marked free-
dom from distortion. This develop-
ment was motivated by a desire to
improve quality, not to lower costs
which are practically unchanged
because the increased flux cost
cancels the labor saving.

Since no beveling of plate edges
is required, the full thickness of
metal is utilized in the welding by
simply butting the square edges
together, greatly simplifying the
set-up of the work. The welding
time per tank is noticeably shorter
than previous methods since the
automatic weld is made in two
passes instead of the three formerly
used. The fact that automatic weld-
ing permits welds of complete
overlapping penetration accounts
for the greatly improved quality of
the weld. The aluminum tanks
manufactured by the American
Car and Foundry Company have,
for the most part, been utilized
for glacial acetic acid service. This
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is the basic material for the manu-
facture of rayon and non-inflam-
mable film. Two of the aluminum
tanks have also been put into
service for carrying peroxide.
These were constructed of 2-S
(99.5 percent aluminum). The
remainder of the tanks, for acetic
acid service, were constructed of
3-S aluminum (97.5 percent alumi-
num).

RING

Comparison Tests of Metals
Under Heat

A BELL made of ordinary materials
gives off a dull thud when struck
after being heated to a high tem-
perature. A new metal, called K-

Test by ring

42-B, developed in the Westing-
house Research Laboratories, gives
off a brilliant tone under the same
circumstances. This new metal is
therefore being used for compar-
ison tests of metals.

In our accompanying illustration
a bell made of steel is shown at the
left while one made of the new
metal is at the right, both having
been heated to a high temperature.
While still very hot, the steel bell
at the left gives off a dull thud be-
cause of the inelastic movement of
its atoms which converts the energy
of its vibrations into additional
heat.

TESTING WELDS

Magnetic Dust Reveals

Tiny Cracks

CRACKS which tend to develop
during cooling of a welded joint
can be dangerous even though ex-
tremely small, since large stresses
that are set up in the vicinity of the
flaw lead to the extension of the
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crack in the metal. One of the suc-
cessful non-destructive means of
testing welds for flaws is the mag-
netic method. Under suitable con-
ditions very fine surface and sub-
surface flaws as small as 1 by 10-°
centimeters can be detected by this
method.

The principle of the method de-
pends upon the fact that the
presence of a fault in a magnetized
specimen will cause distortion of
the magnetic field on the surface
of the specimen. The magnetic
susceptibility of the fault is much
lower than that of the sound metal,
and the flaw acts as an air-gap, the
magnetic flux at this point being
diverted into the surrounding ma-
terial. The leakage field at the flaw
can be more strongly detected the
nearer the flaw is to the surface.
The greatest depth at which flaws
can be detected is about 0.5 of an
inch.

Best results are obtained with a
direct current magnetizing field
where the flux passes through the
flaw at as near 90 degrees as pos-
sible. The type of metal used will
determine whether or not the mag-
netizing current can be turned off
while testing the weld. The detec-
tion of flaws in the weld is accom-
plished by means of fine iron dust
which is applied to the surface of
the magnetized specimen. These
particles will then move to a point
where there is a large leakage field
or a flaw. The dust may either be
blown or sifted onto the specimen,
or suspended in a suitable light oil
which is poured or sprayed onto
the specimen. The smoother the
surface tested, the more clearly
will cracks be shown.—H. Hirst,
The Commonwealth Engineer and
Highway Research Abstracts.

CORES

Wetting Agent Reduces
Machining of Castings

N ON-FERROUS metals can now be
cast in smooth, fine cores at a con-
siderable saving in time. This is
accomplished by the addition of a
small percentage of Sulfatate, a
new type of wetting agent manu-
factured by Glyco Products Com-
pany, Inc.

The ordinary core for casting
non-ferrous metals is usually a
combination of silica, sand-clay
binder, and linseed oil. This type
of core is very rough and neces-
sitates a great deal of machining
to finish the casting. If after bak-
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ing the core, it is dipped into a solu-
tion consisting of one pint of mo-
lasses, 10 pounds of graphite, one
pound of Sulfatate, and water suf-
ficient to make five gallons, and
then re-baked, the core will present
a smooth surface, and the casting
made from it will require little if
any machining.

The addition of the Sulfatate
eliminates the necessity of hang-
ing the core so that the excess mo-
lasses-graphite mixture will drip
off. The core, when it is withdrawn
from the solution, breaks cleanly.

CUTTING

Cemented Carbide Tools
Now Standardized

PROBABLY every user of cutting
tools has looked forward to the
time when he could enjoy the many
recognized advantages of cemented
carbide tools without the necessity
of a large investment in special
tools. Although the longer service
life of cemented carbide tools has
proved that they do actually “low-
er the cost per piece,” yet the

cemented
standard tool

Bonded
carbide

edges of
in a

necessarily higher price of special-
ly-made tools has limited their use
on short jobs and general tool room
work.

Announcement has been made by
the Wesson Company of a complete
line of standard carbide cutting
tools. At present, these standard
cemented carbide tools include
reamers, shell reamers, core drills,
end mills, counterbores, and in-
serted blade milling cutters. They
are produced by a process which
has involved the development of a
new treatment for shanks and
bodies. An important feature is
hardening at temperatures which
do not injure the bond or the car-
bide insert.
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INDUSTRIAL
TRENDS

FLUORESCENCE

THE New York World’s Fair offers a great spectacle
of illumination; but, more than that, it has been a
proving ground for new and improved lighting equip-
ment. If full advantage were taken of the new light
sources available and the general level of illumination
were.to be raised to adequate heights, lighting would
be revolutionized.

Take just one item—the fluorescent lamp. Here is
an efficient and practical source of daylight lighting.
Invisible ultra-violet energy, produced by an arc, is
converted into visible light through the medium of
fluorescent powders lining the tubes. Older practice
was to coat incandescent bulbs to strain out all un-
wanted rays, and this was inefficient. The new lamp
produces about 40 lumens per watt, the household
filament only 15 lumens.

Being unexcelled for color discrimination, the fluo-
rescent lamp is used for matching leaf tobaccos, in-
spection and pairing of hosiery, and inspection of
color proofs. Because powders can be selected to give
different colors, progressive merchandisers have a new
field for color utilization at their disposal. The lamp
radiates only one fourth as much heat as an incandes-
cent lamp, hence it has special value for the food
industries and for show-case lighting of perishables.

The fluorescent lamp is a special purpose light, not
a substitute. Many units are needed for high levels of
illumination, despite the high lumens per watt, be-
cause the lamp is a low-wattage type. Equipment and
installation costs are higher than for ordinary lighting,
but an expanding use is bringing these costs down.

INFRA-RED DRYING

Not to be credited to any Fair is the infra-red drying
lamp, now spreading through industry. Upwards of
35,000 of them are used to dry automobile bodies and,
having proved their merit in that industry, they are
now saving time in the drying of resins, inks, blue-
prints, paper, and latex. Small portable units have
been developed for drying re-decorated wall surfaces
and trim in buildings. These units reduce idle time of
office space.

The radiant energy near the infra-red region of the
spectrum has a peculiar penetrating quality. It goes
right through a paint surface to dry it from the inside
out. Thus no outer skin forms to retard the process. It
works quicker on dark surfaces than light, on rough
surfaces faster than smooth ones. No air circulation
is required, hence the hazard of dust movement is
reduced. Installation costs are relatively low because
standard wiring and sockets are used.

RADIANT HEATING

Looks as though the same rays which dry the
lacquers on automobile bodies would be harnessed to
heat buildings. There are several radiant heating in-
stallations in this country, more in Europe, and com-
mercial interests are getting behind it. There is much
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to recommend it for far wider use in this country.

The principles involved in radiant heating were dis-
cussed at length at the time of an earlier push (Decem-
ber 1936, page 335), but here is a brief résumé. Radiant
heat is a wave of pure energy which warms objects
without heating the intervening air. You feel it when
you stand in front of a pot-bellied stove, a fireplace, or
in the sun in the wintertime. In the path of these rays,
man can be comfortable even though surrounding
temperatures are low, because the rays are strong
enough to prevent dissipation of bodily heat faster
than it can be generated.

Early installations called for pipes imbedded in
ceilings. Through these pipes warm water flowed, and
the warmed ceilings radiated heat downward to en-
velop the occupants. A less common installation has
metal wall panels heated with water, but this requires
four heated surfaces per room. Newest idea is to imbed
pipes in the floors. Water, heated to 85 degrees,
Fahrenheit, flowing in pipes, is intended to produce
a 65-degree room temperature which is adequate for
comfort.

Claims for this type of heating are many and well-
founded. Installation costs are higher than for con-
vection heating, but there is a saving in fuel, running
as high as one third, greater bodily comfort, better con-
trol of humidity. Complete concealment of heating
apparatus is an added advantage. Offsetting to some
degree the higher initial cost due to piping is a possi-
ble saving in cost of heating plant. Likewise, need for
air-conditioning systems is virtually eliminated.

Apropos of radiant heating is a home-cooling experi-
ment which simply reverses the process. Room walls
are covered with two black panels and a layer of alu-
minum foil. The foil reflects heat to the black panels
which absorb it, and both panels and foil are cooled
to a temperature of 50 degrees by concealed pipes. A
marked reduction in operating cost of air conditioning
is claimed for this system.

SHOCKING NEWS

The extreme dislike for electrical shock which live-
stock manifest is the cause of some concern among
woven wire fence manufacturers.

A single strand of electrically charged wire will keep
horses, cattle, and pigs just where you want them. One
or two good shocks will condition animals to give the
fence a wide berth. Ergo, farmers are favoring the
single wire instead of woven wire fence because of the
generous cost saving. Actual installation figures are
hard to get, but estimates of controller sales give a
good indication. Sales have jumped from some 14,000
to 75,000 in four years and the total sales of controller
devices, including home-made shocking devices, for
this period is put roughly at 335,000. Probably no less
than a quarter million miles of electrified fence is in
operation.

How much of a headache is this for manufacturers?
Not as severe as one might think. There is substitution
which has cut into woven fence volume, but much of
the electric fence is clear gain. The temporary use for
utilizing pastures, making exercise pens, lanes, and
after-harvesting gleaning areas, means additional wire
sales. Also, the way is opened to fence large areas
hitherto prohibitive from the cost standpoint. A rapidly
growing use is for protection of existing fences. It will
take time to strike a loss and gain tonnage balance.
Meanwhile it is a boon to farmers and live-stock

— Philip H. Smith
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Maestro of the Atom

Lawrence Had an Inspiration. So Science

Now Has the Cyclotron for Smashing Atoms

LORING A. SCHULER

0NE night, 11 years ago, a young
associate professor named Er-
nest Lawrence sat in the University
of California Library, plowing
through reports of experiments in
physics. Mostly they were routine,
but one caught his eye.

The experimenter had hitched
together two long vacuum tubes,
and the speed of the electrified par-
ticles had been measurably stepped
up as they jumped from one tube
to the other. Why, Lawrence
thought to himself, only two
tubes? If the fellow had hitched up
ten, wouldn’t he have got the im-
pelling force of a million volts? —
enough, perhaps, to smash atoms?
But ten tubes in a straight line
would be impossibly long. Why
not, instead, a circular vacuum
chamber, with two half-round
shallow copper boxes, shaped like
the halves of a pill box cut down
through the middle, as electrodes?
Oscillating electric current would
shift rapidly from one box to the
other; a magnet would straddle
the chamber, at right angles. If
his theory was correct, the same
small voltage, used over and over
again, would give charged par-
ticles a series of electric pushes,
while the magnet would keep them
going round and round in a com-
pact spiral, something like the
spiral on a phonograph record. And
thus the hopelessly long device
Lawrence had first thought of
could be made practicable after
all. The particles would go faster
and faster, until perhaps they
would pile up the speed needed to
crack atoms.

That was the birth of the cyclo-
tron, for which the same Ernest
Orlando Lawrence has been
awarded the great Nobel Prize in
physics as the world’s number one
atom smasher.

Today, with two huge cyclotrons
that he has built at Berkeley —
vastly bigger and infinitely more
complicated than what he dreamed
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of that night in the library — he
is helping to solve some of the
most fundamental and mysteri-
ous problems of science.

And, in the unpredictable man-
ner of scientific discovery, what
started out to be abstract research
is turning out to have such practi-
cal value that today medical doc-
tors, chemists, biologists, botanists,
entomologists and a great many
other scientific gentlemen are all
thumbing rides on the cyclotron
because it promises to take them to
places they have never been able
to reach before. A powerful ray is
under experimental use as a hope-
ful weapon against cancer. Arti-
ficially irradiated substances, with
properties like those of radium, are
being created for the study of
growth and the treatment of

various ailments, while in the field
of agriculture plants are being
made to tell how they absorb nour-
ishment and make starch and sugar.

These are measurable gains in
life and health and wealth. But
is much more, Lawrence

there

The 220-ton cyclotron at the University of California.

knows, to be found beyond the
frontiers that he has already ex-
plored, so now he is getting ready
to build another atom-smasher, 20
times as big as his biggest, with
which he confidently expects to be
able to reveal Nature’s secret
source of energy, tap enormous
new supplies of power for industry,
and transmute the elements by this
modern alchemy.

For 25 centuries, men of science
believed there was a basic, indi-
visible particle of matter, the atom,
out of which all things were made.
Then, only a generation ago, evi-
dence piled up to prove that each
atom was like a tiny universe, with
a nucleus at the place of the Sun,
and electrons whirling round it
much as Venus and Earth and Mars
and Jupiter and the rest of the
planets whirl around the Sun. All
the electrons were identical.

'URTHERMORE, it was discovered
that there were as many kinds

of atoms as there were basic sub-
stances — hydrogen and oxygen
and sulfur and zinc and tin and
copper and silver and gold and
radium, and so on to the number
of 92 in all, which were called
elements. What made each one
different from the others in chemi-
cal properties was the number
of electron planets that each
individual atom had spinning
round its nucleus sun. Hydrogen,
for example, had one electron;

e el G2l

The big chunky

rectangle, with vertical pole-pieces in its middle, is the huge magnet.
Between these pole-pieces is the main, “business” part of the apparatus,
the circular vacuum chamber containing two electrodes, also the space
where projectile particles are speeded up. Power source is on balcony
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tin had 50; gold had 79; radium had
88, and uranium, heaviest of all,
had 92. The elements are known in
science by those “atomic numbers.”

But strangely enough the elec-
trons, which are charged with
negative electricity, could be re-
moved without essentially chang-
ing the character of the atom. It
would still be an atom of gold or
iron, for example. So, the re-
searchers said, there must be some-
thing in the nucleus, with its posi-
tive electric charge, that we don’t
know about, and inquisitively they
turned experimental guns against
the little sun that was the center
of each atom wuniverse. Did the
nucleus, too, have smaller parts?
They found that it did, and named
those parts protons and neutrons.
And said that here at last were the
elemental building blocks out of
which everything in the world was
made. Meat and potatoes, gold and
iron, oil and water — all substances
were made of the same protons,
neutrons, and electrons, arranged
in different patterns. That state-
ment still stands, though Lawrence
may find something else when he
has built his bigger cyclotron.

But, it may be asked, how did
the scientists themselves discover
all this about particles which they
could not see? Mostly by the pains-
taking accumulation of evidence.
They could take photographs of the
tracks of particles in motion, show-
ing streaks like tiny comets; and
they could ‘“hear” two particles
collide in a vacuum when the
effect of their collision was ampli-
fied and converted to sound.

It is easy enough to strip the
electrons from an atom. The an-
cients did it, though they didn’t
know it, in that first electrical ex-
periment of rubbing amber with
a piece of cloth. But smashing =
nucleus is quite a different matter.
More than 2,000,000 atoms could
lie in a straight line across the dot
over the letter i. And each nucleus
occupies no more space in its atom
universe than a fly in a cathedral.
The protons and the neutrons are
held together by forces of enor-
mous strength. Here is the store-
house of atomic power. To sepa-
rate the particles, so that the power
could be released, would take pro-
digious energy. That was why Er-
nest Lawrence, back in 1929, was
yearning for a million volts.

Scientists were pretty well
agreed that only an atom could be
used to smash another atom. If one
lot of atoms, they figured, could be
made into high-powered, high-
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The same cyclotron viewed from the power supply house on the balcony.

Nearer cylinder is a vacuum chamber down which particles finally speed

speed bullets and fired at another
lot of atoms, those that were hit
might be smashed. The problem
was how to get the necessary power
and speed. A couple of German
physicists built an elaborate ap-
paratus to harness the lightning;
they might have had something if
they could have manufactured
thunderstorms at will.

HE virtue of Lawrence’s idea was

its comparative simplicity. Along
in the spring after that night when
he made his first sketch in the li-
brary, he got around to making a
model of the device, exactly fol-
lowing his original specifications.
It was only six inches in diameter
— a couple of D-shaped shallow
copper boxes, mounted between
circular pieces of glass and sealed
with red sealing wax. But when
the air was pumped out and a bor-
rowed magnet was held at right
angles to it and the current was
turned on, particles actually did
spiral round and round at increas-
ing speed. The thing worked.

Later, he built another one, a
little bigger, and that worked, too,
with even higher velocity. Still.
he wasn’t smashing any atoms, but
he was speeding up electrified
particles to greater and greater
velocities.

For this he needed a magnet of
tremendous size, and, though mag-
gets like that don’t grow on trees,
he was lucky enough to find one
that had been junked in California
when the Chinese government
failed to pay for a radio broadcast-
ing outfit of which it was a part.
It weighed 74 tons.

There were exciting days and
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nights in the dusty old radiation
laboratory at Berkeley while the
first working cyclotron was being
built. Discouragements when it
wouldn’t perform according to
schedule; cheers when the difficul -
ties were overcome. Parts melted
off under the terrific heat that was
generated, and were replaced by
water-cooled contrivances. Law-
rence was everywhere, driving his
small crew of helpers, working like
a madman himself, taxing even his
own great ingenuity to devise ways
of getting results without spend-
ing money.

But it worked! It really did
smash atoms. It did more than
Lawrence or anyone else had ex-
pected it would. Weirdly, it per-
formed unexpected transmuta-
tions. Sodium, with an atomic
number of 11, became magnesium,
12, by capturing a neutron out of
a heavy-hydrogen nucleus that
was shot at it. Aluminum, 13, be-
came phosphorus, 15, by swallow-
ing an electrified particle of heli-
um. Nitrogen, 7, dropped a helium
nucleus and became boron, 5,
when it was bombarded with
neutrons. There were even more
complicated changes, and as time
went on the laboratory workers
found that they could make five
different substances out of any ele-
ment that they put under fire in
the cyclotron — they could add or
subtract one number or two, pro-
ducing absolutely different ele-
ments, or they could make a vari-
ation of the original material.

Other things happened, too.
After being bombarded by the cy-
clotron’s fast-flying particles, all
the lighter elements, at least, de-
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veloped the curious power of
throwing off rays, which only
radium and its immediate family
can do in nature. They were, in
scientific terminology, “radioac-
tive.”

That calls for some explanation,
which for the sake of clarity must
start with the operation of the
machine itself.

Into the very center of the cyclo-
tron, between the two semi-cir-
cular hollow copper boxes, is
admitted a stream of atoms of hy-
drogen or heavy-water hydrogen
or helium. A tungsten filament
ionizes them—that is, strips off the
electrons, leaving the nuclei as
naked positive charges. They are
caught up by the alternating
80,000-volt electric field from the
cyclotron’s powerhouse. But as
they start off in a straight line, the
powerful electro-magnet swings
them into an arc. Then when they
dash across the gap between the
two D-shaped boxes, the quickly
reversed voltage picks them up and
kicks them on again.

A HUNDRED or more times this
happens. Round and round the
ions spiral in ever-widening circles,
picking up speed at each half turn
while the voltage reverses some
20,000,000 times a second. It is the
principle of the old rope swing—
with the original 80,000 volts mag-
nified by each hundred half circles
of acceleration to 8,000,000 volts.
And by the time they reach the
outer edge of the copper boxes the
particles are traveling at a speed of
18,000 miles a second, which is 35,-
000 times faster than a rifle bullet.

At the exit, a target is set up,
smeared with sodium or phosphor-
ous or some other element. The
speeding ions strike the quiet
atoms in the target, and, though
the aim is inexact, two quadril-
lions — 2,000,000,000,000,000 — of
bullets every second, concentrat-
ing on a target of two square
inches, are bound to make some
direct hits.

When an atom is “smashed,” the
protons and neutrons in its nu-
cleus are rearranged. Here, for ex-
ample, is an atom of boron. A phy-
sicist would draw the picture of
its nucleus as a circle, with ten
little spheres inside, five of them
representing protons and five of
them neutrons. The atom is hit in
the cyclotron by a charged par-
ticle of heavy-water hydrogen,
known as a deuteron, which may
be drawn as a circle containing
two little spheres, one a proton
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and one a neutron. The boron and
the deuteron combine. There are
now six protons and six neutrons,
which make carbon. One substance
has been transmuted into another.
The new hot carbon throws off one
neutron at once, in its effort to re-
gain stability, just as boiling water
throws off steam in an effort to get
cool. But it still has an excess of
energy, and some time later it will

% (e =T T
The vacuum chamber unit re-
moved from the apparatus, with
its top off. Inside it are the two
semi-circular, D-shaped elec-
trodes, separated by a narrow
gap and each supported by a
heavily insulated support. Pipe
fitting connects with the vacuum
pump line. Next to right is the
deflector, then one of four cast-
ers on which the entire unit may
be rolled from between the pole-
pieces of the magnet. Nearer the
reader are the window for par-
ticle exit and the target holder

throw off still another particle.
That is radioactivity.

Some elements expel these ex-
cess particles almost immediately.
Others let them stay for a while,
and then toss them out, perhaps in
a minute or an hour or a matter
of years. Nature abhors instability,
and each atom tries to regain the
stability that it lost when new par-
ticles crowded into its family circle.

The cyclotron makes radioactive
substances easily, and from many
elements. The doctors pounced
upon it quickly when that was dis-
covered. Radium is very rare and
very costly. It can be dangerous
as well as beneficient. The artificial
radioactive substances have a
shorter active life than radium,
which is an advantage because
they can be used internally with
less danger. And besides they cost
a great deal less—a day’s bombard-
ment of a common salt produces
radioactive salt that for a day or
two will do the work of several
hundred thousand dollars’ worth
of radium.

Twenty departments of the Uni-
versity of California are now de-
manding radioactive products
from the cyclotron for their own
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studies. Biologists are using them
to study growth and metabolism.
Botanists are having fertilizers ir-
radiated, so that they can find out
how growing plants use these
“labeled atoms.”” With radioactive
carbon they are learning how
plants combine carbon dioxide,
water, and sunshine to make starch
and sugar. In insect research, so-
dium is traced through the pests.
In industry, radioactive hydrogen
is helping to perfect petroleum re-
fining, and radioactive salt can be
used instead of radium and X-rays
to find defects in battleship armor.
There’s more and yet more.
Beryllium atoms under bombard-
ment give up neutrons in such
great quantities that a healing ray,
something like the X-ray or the
gamma ray of radium, has become
known. The doctors have already
used this neutron ray with fair
success to halt the wild growth of
cancer cells in animals, and some
of them believe it offers the most
powerful weapon against human
cancer that has yet been found.

ECAUSE of the medical value of
both the neutron ray and the
radioactive substances, a new cy-
clotron, with a magnet weighing
220 tons, was built on the Berkeley
campus last year, and 35 other
cyclotrons have been built in other
states and other nations.

Lawrence’s next cyclotron will
be tagged for fundamental re-
search, to unfold the secrets of
atomic power and transmutation.
Its construction will take three
years, and will cost $1,400,000, of
which $1,150,000 have already
been given by the Rockefeller
Foundation. Its magnet will weigh
4900 tons. It will generate 100,-
000,000 electron volts, perhaps
much more. It will be built high in
the Berkeley hills, and its opera-
tors will huddle in an underground
control room, 150 feet away, when
the machine is running.

So powerful an engine of atomic
disintegration is dangerous as well
as useful. Even the present big
cyclotron—one twentieth the size
of the one to come—is treated with
respect by scientists. Five-foot-
thick walls of lead and water pro-
tect them from flying neutrons.

When the cyclotron is running
nothing moves except the atoms
whirling in the vacuum chamber,
and you couldn’t see them even if
you were at the heart of the ma-
chine. If you should stick your
hand into the deuteron beam which
is sometimes released as a spec-
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tacular stream of bluish-lavender
light you would be burned as if
you had fooled with a blow torch.

Will industry eventually be able
to harness atomic power? There
are two ways in which this might
conceivably come about. Both have
been sufficiently proved to take
them out of the class of pure
theory; neither is at all near to the
stage of practicability now.

The first is energy produced by
fission, or splitting, of an atom.
Within the past year, atoms of
uranium 235, an isotope, or va-
riety, of the heaviest of all ele-
ments, have been split by neutron
bombardment, which divides them
into types of other lighter elements,
with the release of immense en-
ergies. On paper, the splitting of
a uranium atom produces 50,000,-
000 times the energy release re-
sulting from the burning of an atom
of carbon in coal, though re-
searchers quickly reduce this ra-
tio to 17,000 because of scarcity
and other factors. The released en-
ergy from uranium manifests it-
self as heat, and if enough could
be had steam could be produced
to run factories.

The trick will be to bring about
what is called ‘“chain reaction,”
which seems possible because when
uranium 235 splits excess neutrons
come out, and these, in theory, will
attack other atoms and start a
chain disintegration with a cease-
less and increasing flow of heat.

So much for theory. On the basis
of facts now known, coal isn’t
likely soon to be supplanted by
uranium. Only uranium 235 will
split and very little of this has been
purified; an increase in consump-
tion would boost the price out of
sight; and, last but not least, ura-
nium has a disconcerting high-
explosive quality—because of
which the Nazis are trying to lay
hands on all the uranium they can
find.

HE other theoretical method of

squeezing power from the atom
is by annihilation. Two electrons
will disintegrate into a wave of
energy when they collide. From
this, physicists reason that a far
greater emission of energy would
result if they could make the heav-
ier protons and neutrons kill them-
selves off in the same way.

Lawrence has written: “A
simple calculation according to
the relativity theory shows that
a glass of water, if completely de-
stroyed and converted into useful
energy, would yield more than a
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billion kilowatt hours, enough en-
ergy to supply acity with light and
power for quite a time.”

The released energy, if it could
be produced at will, would be in
the form of heat, which could then
be used to make steam, to turn
generators, to make electricity for
the use of industry.

Lawrence also says: “When we
can produce atomic projectiles of
100 to 200 million volts, we shall
be able to unloose new energy, in
light and heat. We shall have new
riches perhaps more important
than those we have already found.
Radium gives off enough energy to
raise its own weight of water to
boiling temperature every hour,
and it continues to do this for thou-
sands of years. There is reason to
hope that we shall find the means
of releasing the vast store of en-
ergy in the nucleus of commoner

More About the

For Readers Who Wish to Look Further

into its Technical Details

THE cyclotron is a sort of elec-
trical slingshot for imparting
high velocities to sub-atomic par-
ticles, in order to crack atoms apart
by shooting these projectiles at
them.

The accompanying drawings re-
veal the essential workings of the
cyclotron. Inserted between the
pole-pieces of the big powerful
magnet, but otherwise not con-
nected with it, is the vacuum cham-
ber, shown in one of the photo-
graphs of the previous article. The
two “D’s,” so-called by physicists
because of their obvious shape, are
semi-circular, hollow, shallow
boxes, which are wide open along
their straight facing sides. They
do not touch the chamber. As the
diagram shows at its left side, they
are connected, as capacities, to a
radio-frequency oscillator circuit,
through an inductance.

To outline the essentials of the
cyclotron let us assemble and op-
erate it. First, the cover of the
vacuum chamber shown in the
photograph in the previous article
is replaced and sealed, the cham-
ber is inserted between the poles
of the magnet and the interior is
exhausted to a high vacuum. Then
a small amount of some light gas,
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substances. Indeed, this is more
than a hope; it is already a likely
possibility.”

Co-workers in the laboratory
call Lawrence the ‘“Maestro.” He
is a big man, tall and broad of
shoulder; with eyes that are al-
ways busy behind his low-set
spectacles, and a big, wide, tooth-
filled laugh. He plays a good hard
game of tennis; has a cruising boat
on San Francisco Bay that he won’t
take out unlessthereis rough water
to make things exciting. Most of
all he’s curious and generous and
honest, sharing each triumph of
achievement with associates who
love to work with him.

At 38, he is in the top flight of
great physicists, and, as one friend
wired him on the day the Nobel
award was announced: ‘“Dear
Ernest, your career is showing
promise.”

Cyclotron

like helium or hydrogen, is al-
lowed to enter the chamber. At the
center some of its atoms reach a
tungsten filament which, like any
hot body, gives off electrons. Since
this filament is maintained at a
negative potential with regard to
the chamber, these electrons are
pushed off. They collide with the
gas molecules and ionize them.
These ions are to be the atom-
smashing projectiles.

Now to “put the ball in play.”
One ion, a particle having a posi-
tive charge, is assumed to be near
the center—about where the spiral
starts in the diagram. At this in-
stant in the operation of the high-
frequency oscillator the upper D
(upper, that is, on the page) has

,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1327 === mmmm ey
Courtesy Journal of the Franklin Institute

Cyclotron magnet for the Bio-
chemical Research Foundation
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attained its maximum negative po-
tential—perhaps 90,000 volts.
Therefore the particle is attracted
toward it. It does not travel straight
toward it but is forced into a curve
by the powerful uniform magnetic
field passing vertically through the
vacuum chamber lying between
the pole-pieces. Because the D is
hollow and has no wall along its
parallel side, the particle does not
hit the D, even when it reaches it,

e

Plan showing main elements of
a cyclotron’s vacuum chamber

but simply enters its open interior
space. This space is practically
field-free, but momentum carries
the particle ahead and the mag-
netic field curves it on around. Just
as it emerges from the D, the high-
frequency oscillator has changed to
its opposite phase and the particle
therefore is drawn again across the
gap, acquiring a doubled velocity
as it is attracted.

The rest, for some 100 revolu-
tions, is simply a repetition of the
same performances—Kkick after
kick that adds increment after in-
crement of speed (“multiple accel-
eration”) to the particle. Why
doesn’t it travel in a circle instead
of an approximate spiral? Because
the radius of its arc after each in-
crease in speed is proportional to
the new velocity.

All these things have been tak-
ing place actually at the rate of
20,000,000 swift kicks per second.
Just as the long-suffering particle
has decided that existence for it
hereafter must be just one revolu-
tion after another, with no hope of
ever attaining a permanent, fixed
position in life, it has spiralled out-
ward to the edge of the chamber.
Here there is a plate charged to a
high negative potential, perhaps
70,000 volts. This pulls the particle
aside and it dashes through a mica
“window,” thick enough to exclude
the outside air but “mostly hole”
for smaller things, and flies at the
atoms which it is to crack in the
target chamber. This particle has
not, however, been alone, for tril-
lions of similar particles have ac-
companied it on the merry-go-
round. How are they aimed at their
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target? They are not individually
aimed at all. It is more like throw-
ing stones at a neighbor’s fruit tree
in the dark when you were a boy
—some of the stones hit some of
the fruit—A. G. I.

ELECTRON VOLTS

So Often Seen in Print —

So Seldom Interpreted

WHAT does this peculiar term sig-
nify? Very loosely, velocity. To
most of us, electron volts are a new
variety of volts. How can volts
mean velocity? Like many other
common expressions, this is one
that does not mean what it says:
any more, for illustration, than
F 4.5 or F 8 really means speed in
a lens, instead of a ratio that can
in turn be interpreted in terms of
speed. The amount of kinetic en-
ergy acquired by an electron when
it has been accelerated through a
potential difference of one volt is
an electron volt. So electron volts
aren’t a measure of speed, after all,
but of energy. It is, however, one
of our mental preferences that we
like to think of kinetic energy in
terms of something else that we
can more easily observe—that is,
speed. Should a newspaper re-
porter correctly state that “two
cars met head on, with the libera-
tion of so-and-so many foot pounds
of kinetic energy,” instead of “two
cars met head on at 70 miles an
hour,” he would lose his job. It is
true, nevertheless, that velocity it-
self never smashed a car or even
an atom—the kinetic energy in an
object moving at a velocity is what
does the smashing.

To convert electron volts into
miles per second requires nothing
worse than doing a patch of arith-
metic the size of one’s hand; a com-
plication in the calculations being
the fact that the mass of a flying
particle increases with its velocity
(the “relativity” increase). When
the particle attains velocities com-
parable with that of light its mass
becomes considerably greater.

Another question is: “If the par-
ticles used in cyclotrons are not
electrons but other particles, ac-
cording to the atom-smashing ef-
fects desired by those who operate
them, why is the term ‘electron’
volts used at all?”’ The electron volt
as a unit of energy can be applied
to other atomic particles because
the charge on any such particle is
an integral multiple of the elec-
tronic charge. Here are some ex-
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amples of electron volts translated
into terms of speed. An electron in
a one-volt field would move at 369
miles a second, a proton at 8.69
miles a second, and a deuteron
something over half as fast. These,
of course, would be slow, lazy par-
ticles. In cyclotrons the speeds read
more like scores of thousands of
miles a second.

Sometimes confusing is the fre-
quent terminology in sentences like
the following: “The atoms of ura-
nium 235 are split, with the release
of 175,000,000 electron volts.”
Again the meaning is, simply, en-
ergy. It is easier for the physicists
to state it thus than in such terms
as horsepower, though this could
be done, and it would be as scien-
tific. Conversely, you could, after
wrestling with some arithmetic,
express the speed of your car in
terms of electron volts, but it prob-
ably wouldn’t impress the judge.—
A G I

RAMAN EFFECT

Theoretical Discovery Now

Has Practical Value

ABOUT ten years ago an Indian
physicist, Sir C. V. Raman, using
refined equipment, discovered that
the light scattered by individual
molecules is not all of the same
frequency as the incident light, but
that a minute amount of this scat-
tered light consists of different fre-
quencies. When light strikes a
molecule and the electrons inter-
act with it, sometimes a fleeting
change is caused in the vibrational
state of the electrons. This sudden
change causes the ‘“springs” hold-
ing the atoms together to jerk and
so, part of the time, makes the
atoms vibrate. Thus, part of the
energy of the incident light is con-
verted into the vibrational energy,
so that the light which leaves the
molecule has a lower frequency
than the incident light.

The differences between the in-
cident frequency and the various
scattered frequencies form a pat-
tern, a “Raman spectrum,” which
is characteristic of the molecule
doing the scattering. The appear-
ance of the Raman spectrum of a
mixture of different molecules may
tell a chemist what molecules are
present in the mixture, while the
relative intensities of the lines in
the spectrum indicate the relative
amounts of each. A number of new
compounds have been discovered
in this way.
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WORKER’S WEALTH.—Over half the “wealth” produced
in motor plants goes to workers who build the cars.—Auto-
mobile Manufacturers Association, 366 Madison Avenue,
New York, New York.

GRAPE-FRUIT OIL.—An oil with a nut-like flavor, use-
ful in industry, cooking, and as a salad oil, is now being
extracted from grape-fruit seeds—United States Citrus
Products Station, Winter Haven, Florida.

FREEZING WATER.—Experiments prove that, contrary
to a widespread impression, hot water does not freeze more
quickly than cold water.—Science, p.384, (April 19, 1940).

CHAMELEON’S TONGUE.—A seven-inch chameleon can
capture a fly 12 inches away without moving. His artillery
consists of a tongue longer than himself, a lightning-like
sticky-tipped weapon which is shot out of the mouth in
much the same way a watermelon seed can be shot from
between the fingers. Ring-shaped muscles contracting
suddenly on a slippery, spike-like bone send the tongue
forward.—Natural History, (May 1940).

OZONE, NO BACTERICIDE.—Ozone, regardless of where
or how it is generated, has little or even no effect on bac-
teria or germs.—The Journal of the American Medical
Association, p.1633 (April 27, 1940).

ANT FORTRESS.—A small South American tree, the bar-
rasanta, is a fortress garrisoned by ants. A ferocious species
of ants invariably live in its hollow stem and rush furiously
out to attack any man or animal that disturbs the tree.—
O. L. Haught, Smithsonian Institution.

SULFANILIMIDE.—Experiments have shown that sul-
fanilimide destroys disease germs by letting them kill
themselves with the hydrogen peroxide they themselves
create.—Science Service, (April 3, 1940).

SMALL OIL PRODUCTION.—‘“Since the foundation of
the oil industry, the entire world’s production of crude oil
would not fill a hole a cubic mile in the earth.”—Dr. Gustav
Egloft, Science, p.535, (June 7, 1940).

KEEP GAS OUT OF THE EARS.—Rubber ear caps are
now being made to protect wearers against certain war
gases which, if allowed to penetrate the inner ear, would
make decontamination extremely difficult. It is also
claimed that . .. they will protect the ear drum from blast.
—India Rubber World, May 1, 1940.

DANGEROUS AUTOMOBILE DOORS.—Each year about
300 persons in the United States fall to their death through
doors of moving passenger automobiles which they open
in order to slam them shut. The rush of air swings the
door completely open, pulling the person out of the vehicle.
—Statistical Bulletin, Metropolitan Life Insurance Com-
pany, April 1940.

WE’RE NOT SO HUNGRY.—During 1939, the average
person consumed something like 100 pounds less food than
the average person did in 1900. Today, electricity does
work in factories, homes, and farms, which used to make
people develop man-sized appetites.—Dr. O. E. Baker,
U. S. Department of Agriculture.

NEW INDUSTRIES.—Fifteen million Americans now
work at jobs which did not exist in 1900.—Everett S. Lee,
General Engineering Laboratory, General Electric Com-
pany.

BETTER FREIGHT SERVICE.—Today’s freight trains
can do more work and do it better and in less time than
those of 20 years ago. Freight cars average eight tons more
in carrying capacity; locomotives average 43 percent more
pulling power; and freight trains go 64 percent faster, on
the average.—Association of American Railroads.
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TO FIND MORE OIL.—Around 6000 geologists, geophysi-
cists, chemists, paleontologists, and other scientific work-
ers, are said to be engaged nowadays in the search for oil.
—Thomas A. Boyd, speaking before The Franklin Institute,
April 29, 1940.

"FOREST FIRES FROM CARELESSNESS.—Only 10 per-

cent of the forest fires that burn more than 34,000,000 acres
every year are due to natural causes, such as lightning.
The rest are man-caused.—The American Forestry Asso-
ciation.

RUBBER FROM HOME-OWNED PETROLEUM.—“In
1939, about 1,100,000,000 pounds of natural rubber were
used in this country. Over 200,000,000,000 pounds of syn-
thetic rubber could be produced from ethylene from the
cracking process.”—Dr. Gustav Egloff, Science, p.538,
(June 7, 1940).

CHEAPER LIGHT BULBS.—In 1900, the cost of electric
light bulbs was approximately one cent per candle power
of light. In 1939, the cost was less than one sixth as much,
and the power consumption less than one fourth as much,
per candle power.—Dr. A. W. Hull, General Electric
Research Laboratory.

NO SILVER.—There is no silver in nickel-silver. It is an
alloy of nickel, copper, and zinc.—White Metal News Letter,
May, 1940.

DIPHTHERIA DEATHS.—A record of no diphtheria dur-
ing an entire year has been achieved by 32 cities in the
United States.—Science Service, May 8, 1940.

TREATING SINUSITIS.—While there are various prepa-
rations or treatments that are of temporary palliative value
in giving relief from the symptoms of sinusitis in some but
not all cases, there is no known home treatment that is a
cure or competent remedy for this condition.—National
Better Business Bureau, Inc., May 24, 1940.

SAFE RAILROADS.—A person is safer on an American
railroad train than in his own home, according to statistics.
During the past 10 years, fatalities to passengers in train
accidents averaged only one for each 1,498,000,000 miles
run.—Association of American Railroads.

NICKEL USE.—Of the 210,194,000 pounds of nickel sold
during 1939 by International Nickel, the United States
alone consumed 101,200,000 pounds, or nearly half the
production of the world”s largest producer.—White Metal
News Letter, May, 1940.

CIVIL ENGINEERS.—One hundred years ago there were
but two main types of engineers: ‘“military” engineers
concerned with the operations of warfare, and “civil”’
engineers engaged with problems of civil life. For a time,
all engineering in civil life was called civil engineering,
but soon major differentiations developed . .. .—Engineer-
ing Opportunities, by Dr. Karl T. Compton.
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ASTRONOMY

An Ideal Experiment

Taking the Moon’s Temperature During an

Eclipse Reveals a Phenomenally Big Drop

HENRY NORRIS RUSSELL. Ph.D.

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

kb com) moonlight” is poetry and

fact in the same phrase. The
Moon’s light carries so little en-
ergy with it that, as a source of
warmth, it is much less satisfac-
tory than the English lodging-
house fireplace which Howells
once described as having ‘“the ca-
pacity of a pint-pot and the heating
capability of a glow-worm.” But
modern heat-measuring devices
are so sensitive that the impercep-
tible heat of the Moon’s rays may
not only be measured with preci-
sion, but afford a basis for a reli-
able determination of the tempera-
ture of its surface.

There is no difficulty, in prin-
ciple, in throwing the image of a
planet, or of some portion of the
Moon, upon one of the two junc-
tions of a balanced thermocouple
circuit, and recording the current
set up by the heating of this junc-
tion by the incident radiation. In
practice, a very high degree of
manipulative skill is required, to
construct the tiny thermocouples,
to keep the galvanometer at the
highest sensitivity, and to shield
the whole circuit from the many
sources of extraneous disturbance.
Work of this sort was done years
ago at the Lowell Observatory by
Coblentz and Lampland, and at
Mount Wilson by Pettit and Nich-
olson—who summarized their ob-
servations in an extensive cata-
logue of “radiometric magnitudes,”
calibrated so that from the entry
for each star it was easy to derive
the actual amount of radiant en-
ergy which the star sent to a given
area of the Earth’s surface.

The theoretical interpretation of
these data is much complicated by
the fact that the energy we can
measure at the Earth’s surface is
much less than we would observe
if there was no atmosphere above
our heads—and if we could sur-
vive to make our measures. The
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Earth’s atmosphere is tolerably
(though far from perfectly) trans-
parent to visible light, but highly
opaque in many regions in the
ultra-violet and infra-red. Hence
we lose a great deal of the radiant
energy from some bodies (most of
all from the hot, white stars) and
have to make allowance for this
with much labor and pains. The
worst of it is that the most power-
ful absorbing component of the
atmosphere is water-vapor, and
the amount of this varies from day
to day and even from hour to hour.
We can get a general idea of the
amount of water-vapor above us
by measuring the humidity of the
air at the ground level—or at that
of the observatory floor—by the
ordinary methods used by meteor-
ologists. If this air was a fair
sample of the great atmospheric
ocean which extends a hundred
miles and more over our heads, we
could proceed comfortably with
our calculations; but obviously
when the wind is from the north
high up, and from the south low
down, the surface air may be a
poor sample of the whole.

UCKILY, there is a “window’—or

spectral region in which the air
is nearly transparent—for wave-
lengths about 20 times as long as
those of visible light. For longer
waves, the atmosphere is entirely
opaque, and for shorter ones it is
full of regions of heavy obstruc-
tion.

This “window’ comes just in the
right place for the student of plan-
etary temperatures. The heat car-
ried by the sunlight reflected from
the planet is, for such observations,
only a nuisance. The heat given
out from the planet’s own surface
is what is wanted. This radiation,
coming from a surface at a tem-
perature more or less like that of
the Earth’s surface, is carried
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mainly by long waves, while sun-
light contains a great preponder-
ance of short waves. Of the two
clear spectral regions in the trans-
mission of the atmosphere, one
lets the sunlight through, little
weakened; while the other is open
to the planetary heat—though not
wide enough to admit it all.

Our thermocouples, of course,
measure the sum of both but it is
easy to separate them. A micro-
scope cover-glass, 1/150 of an inch
thick, blocks out most of the long
wavelengths, and a cell containing
water between quartz plates ob-
scures it completely—though both
are substantially transparent to
sunlight. By interposing one or
other of these screens in the path
of the rays, and repeating the
measures, the energy cut out rep-
resents approximately that radi-
ated from the warm surface of the
planet, and that which still gets
through, the reflected sunlight.
Exact allowance for the small frac-
tions of either one which are not
completely stopped or let through
is easy enough. Needless to say,
the observations must be made
with a reflector, so that the rays
are not obliged to pass through any
glass.

In this way the reflected sun-
light is eliminated, and the cor-
rected reading represents the heat
which would be received from the
planet itself if the sunlight could
be cut off from it for an instant,
before it had time to cool.

The amount of this heat evi-
dently depends upon the size of
the portion of the planet (in square
seconds of arc) whose image falls
on the thermocouple. Allowing for
this, there remains a quantity
which depends on the temperature
of the radiating surface. If the sur-
face was a standard radiator — or
“black body” — and the atmos-
phere was not in the way, this
quantity would be proportional to
the fourth power of the tempera-
ture, and the rest would be easy.

Allowance for the loss in passing
through the atmosphere demands
laborious calculation, but can be
reliably made (subject to the un-
certainty of the humidity of the
upper air). Whether the surface
behaves like a standard radiator
or emits less is sometimes doubt-
ful; but the Moon is doubtless com-
posed of rocks-not much unlike
igneous rocks on Earth, and these,
for long waves, are not far from
standard in their radiating prop-
erties.

The amounts of heat which
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would be received, by a faultless
detecting device, from a body of
given size at various temperatures,
observed through the Earth’s at-
mosphere under standard condi-
tions, have the following relative
values:

Temperature

Heat
°K °C. °F. Received
400 127 260.6 1000
350 7 170.6 583
300 27 80.6 285
250 —23 — 94 117
200 —73 —99.4 31
150 —123 —189.4 3.2
100 —173 —279.4 0.048

The influence of the transmission
“window” is clearly seen in these
figures. Were the radiation unob-
structed, the heat received would
be 16 times as great if the absolute
temperature were doubled. Be-
tween 200° and 400° the ratio of
increase is 32, from 150° to 300°,
88, and between 100° and 200°, it
is 650.

EVEN at the higher planetary
temperatures, a great part of
the radiation is of such long wave-
length that it does not get through
the atmosphere. At lower tem-
peratures a larger and larger frac-
tion of the radiation goes over into
this inaccessible region until at
last only a beggarly remnant re-
mains observable.

This adds to the accuracy of the
measurement of planetary tem-
peratures in the middle range,
near 200°K., or absolute. At tem-
peratures much below 150°K,,
there is very little left to measure,
and at 100°K. only 1/80 of the al-
ready feeble radiation reaches the
Earth’s surface.

This makes it very difficult to
measure the true surface tempera-
tures of the remoter planets of our
system, from Uranus outward, for
a simple theoretical calculation
shows that they are practically cer-
tain to be below 100°K.

Taking all these things into ac-
count, Pettit and Nicholson derive
a formula — which runs twice
across the page on which it is
printed — in which all the correc-
tions are included. Ten years ago,
from a long series of measures on
various parts of the Moon’s sur-
face, they derived consistent and
reliable values for its temperature.
The hottest part of the Moon is of
course the “sub-solar point”
where the Sun’s rays fall vertically
upon it. As we shall soon see, these
rays have had plenty of time to
heat it up in the week (measured
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by our time) since the Sun rose
above the lunar horizon, and the
surface is practically as hot as it
would get if the sunlight kept on
playing upon it forever. Under
these conditions, the temperature
rises to 374°K. (in centigrade de-
grees above the absolute zero),
which is the same as 101° centi-
grade, or 214° Fahrenheit. At
greater distances from this point,
where the sunlight falls more

400°K
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The Moon’s radiation and tem-
perature near sub-solar point

obliquely, the temperature gets
lower, and the dark side of the
Moon is extremely cold.

What would happen if the sun-
light should be suddenly cut off?
The surface, having no internal
supply of heat of any account,
would cool by radiation into space
how rapidly?

Nature performs this experi-
ment for us every time there is a
lunar eclipse. The interposition of
the Earth cuts off the sunlight—not
instantaneously, but in about an
hour. Under favorable circum-
stances, a given spot on the Moon
may remain in darkness for more
than two hours and a half, though
the time during which the whole
disk is obscured is about an hour
shorter.

The faint reddish light refracted
by the Earth’s atmosphere into
the shadow, which enables us to
see the eclipsed Moon, is so feeble
that the heat which it carries can
be quite neglected, so that we have
practically an ideal experiment.

Lunar eclipses, visible at a given
observatory, with the Moon high
enough in the sky to be well ob-
servable throughout all the phases,
are none too common. Pettit and
Nicholson observed one at Mount
Wilson in 1927 (June 14) and the
next one when weather and other
conditions were satisfactory hap-
pened on October 27, 1939, and
was well observed by Pettit. It was
not necessary to use one of the
great telescopes for the observa-
tions — a 20-inch reflector col-
lected ample energy.
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The sky was very clear, the
weather steady, and the Moon
high in the sky. Both a cover-glass
and a water-cell were used to
separate the reflected sunlight and
radiated heat, thus enabling two
almost independent sets of tem-
perature determinations. The two
are in excellent agreement. In the
figure the squares mark the cover-
glass observations, the dots those
with water-cell. The point ob-
served on the Moon was not quite
under the Sun, and the surface
temperature there, before the
eclipse, was 99°C. As the Sun’s
rays were cut off, the radiation
from the Moon fell rapidly — al-
most in exact proportion to the loss
of incident energy. When totality
began (for the observed portion
of the surface) its temperature had
dropped by 172° centigrade, and
was —99°F. An hour later it was
lower by 18°C., and, just before the
sunlight returned, it was —97°C,,
or 144 degrees below zero Fahren-
heit!

F the Moon’s surface were com-

posed of solid rock, it could not
cool so rapidly, for heat would be
conducted up from the deeper
layers, and prevent so precipitate
a change. Only a loose agglome-
rate, like pumice or volcanic ash,
could interpose so effective a bar-
rier to the escape of internal heat.
Such substances are just what one
might expect to find on the surface
of our satellite, so that there is no
difficulty about believing this.
Pettit calculates that the cooling
during the recent eclipse, though
amounting to a drop of 350°F. at
the actual surface, involved mainly
only the outermost inch of depth.
A few inches deeper, the cooling
must have been very small.

During the long lunar night, the
surface temperature must fall
very low. The slower alternation
of these changes would cause their
influence to penetrate deeper; but,
could we visit the Moon, and find
a cavern leading into the surface,
we would probably find a nearly
uniform temperature, 20 feet un-
derground.

The Earth gets as much heat
from the Sun as the Moon does,
and has much longer to cool down
every night than the eclipsed
Moon is permitted. Were there no
atmosphere or ocean on our planet,
its surface temperature would
probably undergo almost as ex-
treme variations. It is in more than
one way, therefore, that air and
water make our world habitable.
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The Temple of the Effigy

Evidences Unearthed in Ohio Afford Clear
Proof of a Grisly Mound-Builder Rite

WILLIS H. MAGRATH
Affiliate, The Society for American Archeology
A PREHISTORIC stone eagle effigy,

the only one of its type known,
according to scientists, was recently
unearthed inside an ancient mound,
by Roy Saltsman, an amateur ar-
cheologist of Alliance, Ohio, as-
sisted by the author.

The stone effigy, unique
because of its position in-
side a mound, is part of
the trappings of a prehis-
toric temple of worship, {
and has been evaluated by :
Richard G. Morgan, Cu- !
rator of Archeology at the ‘
Ohio State University, as
belonging to the Hopewell
Culture of early Mound- w
Builders. E

The mound, which oc- T
cupies a commanding /
position on the hill over-
looking the village of
North Benton, in north-
eastern Ohio, was en-
circled by large sand-
stone slabs set end to end.
Inside this stone wall, the
former existence of a sec-
ond wall of wood was in-
dicated by the charred
stumps of pillars which
had supported a nearly circular
building 70 feet in diameter. En-
trance to the structure was on the
west side, through a gateway wide
enough to permit the passage of but
one person at a time.

Inside the gateway was found
a hard-beaten corridor bordered on
either side by the black molds of the
posts which had helped support the
inner parts of the structure.

On either side of the corridor
were lines of cremated burials—
charred bones on raised, truncated
earthen cones—together with crude
stone altars bearing the marks of
fire. On other squat clay cones,
rested offerings of stone imple-
ments, mica, cannel coal, galena,
and copper, while there were two
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sun would strike upon it through
the hole in the roof, was the fan-
tastic eagle figure, made of white
sandstone slabs resting on an un-
derstructure of molded clay. It
measured 32 feet across the ex-
panded wings and 16 feet from
head to tail, and was headed toward
the rising sun.

Overlying the eagle’s wings two
skeletons were found—the one on
the south that of an abnormally
large male, that on the north that of
a female, the latter showing marks
of disease. Both burials were ac-
companied by rich offerings of
flint, bone, and metal.

Among the offerings placed with
the male were a pair of spool-
shaped copper ear ornaments and
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WITH TWO

a platform pipe, the first such ob-
jects to be reported from this re-
gion. The inner portions of the ear-
spools were lined with buckskin,
secured by a twine wrapping about
the mid-section, an apparent indi-
cation that these people knew the
injurious effect of absorbing cop-
per salts into the skin, and sought
to avoid it. A hollow copper globhe
found with the female is perhaps
unique.

These two burials, perhaps those
of a king and queen, were distin-
guished by remarkable deposits of
smashed human skull fragments
strewn about the feet, apparently
an instance of human sacrifice. This
conclusion was reached with ex-
treme hesitation, as it is not in ac-
cordance with finds made with
other branches of the Hopewell Cul-
ture. However, a large horseshoe-
shaped stone platform found near
the eagle’s southern wing
tip bore evidence that
seemed to admit of no
other interpretation. This
evidence consisted of a
litter of smashed human
skulls, together with in-
crustations of ceremonial
red paint, upon the
slabbed top of the struc-
ture. That wanton vio-
lence had been visited on
these skulls was evident
from the smashing of even
such solid structures as
the mastoid process, while
splinters of bone had been
driven down into the cre-
vices between the slabs.
Gashes in the soft sand-
stone indicated that the
instrument used to effect
this demolition probably
had been an axe.

BURIAL
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WITH ONE
SMASHED
SKULL
AT FEET

HIS barbaric altar was

examined in the clean
light of open day, under conditions
that must have contrasted strongly
with its appearance when it was
part of a mound-builder temple.
Perhaps most of the rituals per-
formed on it must forever remain a
mystery, yet enough evidence re-
mains to permit at least a partial
reconstruction of what went on
here when human heads were
smashed and the gruesome frag-
ments strewn at the great chief’s
feet. For when the great chief was
stricken dead, this could indicate
only that the gods were angry with
the people, and it required atone-
ment which, in the case of someone
so exalted, called for human sacri-
fice.

AUGUST 1940



ARCHEOLOGY

Illuminated by fitful fires from
the sacrificial altars, with such
feeble shafts of sunlight as could
penetrate the smoke reek, fan-
tastically-garbed priests move

about in the space before the
curving altar, performing their
offices.

The chalk-white slabs of the
Eagle effigy catch the light and
make a weird background for the
figure of the dead chief lying upon
a catafalque of sand.

Diagonally above his left shoul-
der boulders have been placed to
form a circle, and now a fire burns
brightly in this cyst. As the flames
leap higher a priest moves forward,
tossing in such personal property
as the chief will not want to take
with him on his long journey.

Occupying a similar position
with respect to the right shoulder
is a squat pyramid of molded
clay. Upon the pyramidal altar is
a greenstone hatchet, a great
polished celt of schist shot through
with sparkles of white and yellow
mica, and several lesser imple-
ments. These are the tools the
chief loved and the ones he will
want to take with him when his
soul goes outward bound toward
the rising sun upon the
strong eagle’s wings.

ARTHER back in this

macabre chamber of
sorrow—Dback beyond the
supporting pillars and the
lines of cremated burials
—are the living nobles
and chiefs, while the
gloom-filled area along
the temple wall is
thronged with still other
worshippers, all of them
manifesting the most
poignant grief.

Behind the ceremonial,
horseshoe-shaped altar,
facing the worshippers, is
the high priest, fantastically ar-
rayed intowering head regalia, ear-
lobes hideously distended with pol-
ished copper spools, swart breast
hunt with gleaming shells and bear
teeth. He has a pouch of ceremonial
red paint, and his right hand grasps
a massive greenstone hatchet.

The air pulsates with a barbaric
rhythm of chants and drumbeats,
interspersed at times by the wild
shrilling of a Pipe of Pan. Guttural
commands ring out and there is a
commotion near the temple gate.
In a moment stalwart braves enter,
dragging a fright-drugged wretch
whose mind is too palsied to realize
fully what is about to happen to
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Part of the eagle effigy, with one of the
burials lying across its half concealed wing

him in this stifling place.

The bedlam grows
louder, rising to a su-
preme pitch as the climux
of the rite approaches.
The braves have dragged
their victim to the curv-
ing altar, and are forcing
him to bow over the
slabbed top in supplica-
tion. Menacingly the high
priest raises his hatchet,
at the same time sprink-
ling sacred red paint up-
on the altar. In a moment
that altar will be redder
than with any ceremonial
red paint. A hush falls
on the crowd, the hush of
emotional mesmerism,
and in that moment of
hush the blow falls, split-
ting the skull with a
soggy impact, like the
bursting of a rotten
pumpkin. Again and
again the hatchet strikes,
till the thing that was a
human head is a shape-
less crimson pulp, and the :
body to which it was at- "
tached ceases its convul-
sive twitching and is still.

Wt LRG0

Contemptuously the subordinate
priests kick it aside, while the high
priest sheathes his hatchet. Then
the dripping head fragments are
gathered up and strewn about the
feet of the great chief. Much of the
sodden debris is carelessly over-
looked, and remains upon the altar,
and there the explorers find it,
centuries afterward, telling its
long-forgotten story.

Even the Pipe of Pan, which must
have played so important a part
in the ceremonials, was found. It
lay upon the breast of an aged man
in the great stone grave north of
the eagle, a beautifully made
instrument, consisting of three
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Pieces of smashed skulls strewn about the
feet of the buried Indian queen’s skeleton

Pipe of Pan. Half natural size

bamboo tubes cased in a copper
sheath of surpassing workmanship.
Since it lay upon the breast of the
skeleton, exactly over where the
heart had been in the long past,
the finger bones of the right hand
still touched it, as though the Play-
er of the Pipes had sought to pro-
tect his instrument from desecra-
tion even in death.

The Pan Pipe of this ancient
musician differs in several ways
from the instrument of the classical
peoples. Where the ancient Greek
Pipe of Pan had seven or more
tubes, this one has but three. And,
while the classic pipe has tubes of
graduated length, to produce dif-
ferent pitches, these people made
the tubes all the same length, and
controlled the pitch by inserting
leather plugs at varying distances
from the ends of the tubes. Thanks
to the preservative action of the
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The “man sign” found in the
grave of the piper shown below

poison copper salts of the sheath,
the thing has come down to us out
of the past intact; we do not have
to guess at it construction.

The very old man in the great
stone grave was further dis-
tinguished by having at his head a
large stone tablet engraved with
a “man-sign” in relief. The “man-
sign” smacks of Mother Asia, and
is used in the ideographic symbols
of the Chinese even to this day.
Now, as for milleniums past, this
symbol has meant “God” and
“Great”. If the “man-sign” meant
the same thing with the builders
of the Temple of the Effigy that it
did with their Asiatic forbears, it
would indicate that they followed
an anthropomorphic type of wor-
ship. In this concept of religion
God is pictured as a kind of
superior human being, with the
form of man—a relatively high
culture.

MOUND BUILDERS

No Longer are They
A Complete Mystery

A FULL flowering civilization, not
essentially inferior to that of the
Aztecs in Mexico or the Maya in
Yucatan, vanished without a trace
in North America, probably a few
generations before the first landing
of Columbus.

This is the conclusion of Frank
M. Setzler, Head Curator of An-
thropology of the Smithsonian
Institution, from an effort to recon-
struct out of such scattered clues
as are available the history of the
Hopewellians, the mound builders
of the Ohio and Upper Mississippi
Valleys [see also details in the pre-
ceding article—ED.]
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From the results of more than a
century of research, Mr. Setzler ex-
plains in a study just published by
the Institution, a tentative picture
can now be drawn of the ways of
life of this mysterious people.

Construction of the large
mounds, the surrounding earth-
works and the hundreds of smaller
mounds, he says, clearly required
a dense population and a well co-
ordinated society. This population
must have had some stable eco-
nomic basis. Even though direct
evidence of maize is lacking, the
practice of extensive agriculture
must be admitted, because it alone
could have supported the large
population aggregates in which the
Hopewell people obviously lived.

“There must also have been con-
scription of labor to construct
mounds, which are 30 feet high,
150 feet wide, and more than 200
feet long. To obtain obsidian from
the Rocky Mountains, mica from
the southern Appalachians, copper
from Wisconsin, and amphibians
and fishes from the Gulf of Mexico,
required time for exploration.
Since most of the large mounds
were built to cover the bodies of
the dead, accompanied by their
personal adornments and other ob-
jects, one can postulate a well-
developed ritual, associated per-
haps with a remarkable religious
fervor. If a select ruling class ex-
isted, they dominated a very large
portion of the Mississippi Valley.
Copper head ornaments and col-
ored woven garments decorated
with fresh-water pearls and mica
suggest insignia of authority. At
least persons with such attire
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The great stone grave is 11 feet long, six feet wide, and contains approxi-

would be set apart from the rest.”

This strange civilization, Mr.
Setzler believes, resulted from the
impact of two peoples, probably
without definite conquest by either.
A survey of the field shows the
same culture, but in a simpler
form, in the lower Mississippi Val-
ley and around the Gulf coast.

No clue has yet been uncovered
which permits the dating of this
development more closely than
sometime between the beginning
of the Christian era and the com-
ing of Columbus. There certainly
were no Hopewellians left when
the first white hunters and traders
came into the Ohio Valley, for not
a single artifact of European origin
ever has been found in the mounds.
In fact, the country was then in-
habited by woodland Indians who
had no memory of their predeces-
sors, or even legends concerning
them.

No evidence has been found
which would indicate that any
great catastrophe overtook the
people. The whole civilization
seems to have faded into extinc-
tion for as yet unexplained reasons.

EXAGGERATED

BECAUSE Cro-magnon man had a
very large brain, he sometimes is
glorified as our mental superior.
From a study of his art, W. H. Rid-
dell, in Antiquity, deduces that
these Old Stone Age people, with
150 centuries less history behind
them than we, had minds equal to
those of a bright modern boy of 11
or 12 years.

“e

mately 15,000 pounds of dry-wall masonry. Its slab top had caved in
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What Makes An Aviator?

Intelligence, Adaptability, Physique, Mental

and Physical Health Are Factors

JOSEPH G. LEVINE

Captain, Medical Reserve,
Flight Surgeon, U. S. Army

WHEN the question “What makes
an aviator?”’” was put to a
leading pilot, he waved aside the
idea that any special genius was
his or contributed in any way to
the making of any flier. “I think
that, in the future,” he said, “any-
one who can drive an automobile
or motorcycle safely and efficiently
ought to be able to fly an airplane
in safety. Of course, in flying mili-
tary, transport, and mail planes,
perhaps something more is needed,
but I do not think the idea that it
takes an unusual man to fly is at
all sound.” Asked to name definite
qualities necessary, he stressed
particularly mechanical judgment.
“It is the meticulous care concern-
ing route and meteorology, and the
intelligent handling of mechanical
equipment that determines the
pilot’s length of usefulness in the
air.”

An experienced army flight
surgeon often gets a “hunch” from
his first glance at a prospective
pilot and may predict to himself,
as he follows the student through
his training, what kind of flier he
will become.

Of course the physical constitu-
tion of the flier must reveal no de-
fects in all the essentials. The phy-
sical examination must be exact-
ing, and is most difficult to pass;
for he is subjected to extremes in
flying. There can be no history of
epilepsy, syphilis, respiratory dis-
ease, kidney disease, or any other
ailment that may tend to be
chronic and recur. The heart, lungs,
and nervous system must be sound
and free from any defect. Often it
is necessary for the military pilot
to change direction suddenly at
terrific speed. This may cause ab-
dominal pooling of blood and brain
anemia in those having a faulty cir-
culatory system, with the possibil-
ity that the ship might be out of
control long enough for an unex-
plained crash to follow.

The eyes should be perfect or
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rendered so by a slight lens correc-
tion. There can be no color blind-
ness, for keen vision is essential in
determining terrain for landing,
night flying, bombing, and in dis-
tinguishing military objectives at
high altitudes. The glare of the sun
from desert, water, and snow; rapid
variations in oxygen tension; ex-
tremes in temperature and
weather; and the roar of the motor
all tend to aggravate any weak
condition in the near-well individ-
ual and may even affect the normal
pilot. This stress is tremendously
increased during wartime flying.
Flying has a significant effect on
the middle and inner ear. The mag-

Pilot operating the device that
determines perception of depth

nitude of the ear problem in avia-
tion may be judged from the fact
that pilots suffer more frequently
from disturbances of this organ
than from all other occupational
diseases combined. The conditions
of flight which most affect the ear
are changes of atmospheric pres-
sure during ascent and descent,
noise, and possibly vibration. It has
been pointed out that, at the pres-
ent time, the atmospheric pressure
factor is increasing in importance
as a result of the increased climb-
ing ability of modern aircraft,
while the two latter conditions are
decreasing in importance as a re-
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Test of pilot with equipment

simulating different altitudes

sult of recent advances in aircraft
design.

From experience, it is known
that certain types of physique may
make for better fliers. Medically
speaking, man is divided into three
classes: the asthenic, athletic, and
pyknic, or obese. Just as an ex-
ternal detail can betray subtle
changes hidden deeply in the cen-
tral nervous system, so may facial
patterns and bodily conformations
serve to guide the examiner in
drawing up his estimate of the ap-
plicant’s constitutional capacity.
Asthenic, in this sense, does not
mean frail but rather the lean and
wiry type.

Most of the excellent fliers are
known to come from the athletic
group. This group consistently sup-
plies the first-grade pilots that can-
not be surpassed by those of any
other nation in the world.

Yet it is observed that some of
the superlative fliers are derived
from the asthenic group. The more
active glands of internal secretion
of the man in this group perhaps
speed up his metabolism or body
processes. His reflexes and power
of quick co-ordination are of the
hair-trigger variety. He is often
proficient in all sports where nicety
of judgment, finesse, and polished
skill are required. He may turn out
to be a crack pilot just because he
is a crank for perfection.

Men of the pyknic type are rather
unsatisfactory. Their excess pound-
age is the visible sign of slower
reflex activity. Many of them may
become good pilots, but, as a gen-
eral rule—to which there are ex-
ceptions—they do not make top-
notch fliers. In emergencies they
do not tend to do the right thing
instinctively. It is not a question
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Official photograph, U. S, Army Alr Corps
Phorometer examination by
Lieut. Col. A. W. Smith, for 20
years flight surgeon and pilot

of intelligence or courage. Flying
is usually not the field where they
excel, though they do succeed in
many professions.

It has been brought out that
many American pilots are de-
scended from the Nordic race
group. It so happens that pilots
from this group are excellent avi-
ators and are second to none of
the other race groupings. The Nor-
dic comes from a cold climate. He
is blond, blue-eyed, and of athletic
build as usually seen in the air
service. There is often a piercing
quality about his eyes, sometimes
referred to indulgently as ‘“eagle
eye.” That calm, hard, steady gaze
is a quality of psychological im-
port. He usually conducts himself
modestly but confidently, is emo-
tionally stable, intelligent, self-
reliant, and of the “he-man” type.

The remainder, or minority, of
the aviators are drawn from the
Alpine and Mediterranean racial
groups, and an occasional one from
other groupings. Their fitness for
aviation varies, though not always
as we imagine. For example, Court-
ney states: “A common notion
abroad is that Japanese are poor
fliers because ‘they have no sense
of balance; because their nervous
reflexes are too slow’.” But a Jap-
anese army flight surgeon reminded
him that most of the balancing acts
we used to see in vaudeville were
given by Japanese. “In fact,” the
surgeon said, ‘“we are endowed
with certain racial virtues advan-
tageous to flying. We are small and
used to cramped quarters. We are
agile, deft, strong. Our greatest
difficulty is neither mental nor
emotional, but defective vision,
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which is a national problem.”

It would be rather unfair to con-
clude which racial group makes
the better fliers. Indeed, it is not
likely that Nature has made any
particular geographical belt the
breeding ground for birdmen. The
flying type is perhaps evenly di-
vided among them all. What is
needed is the soil or opportunities
of education and proper flying
training to develop them.

Military aviation is the field pri-
marily for the young man. The
most suitable ages are between 20
and 30, preferably around 24. When
one has learned to fly in youth,
then, with the constant increase of
flying experience, he can safely
carry on to middle age. Flying has
become a reflex act with him now,
and continued experience compen-
sates for the gradual deterioration
that comes with age. Of course,
when any factor develops that im-
pairs his powers of co-ordination,
it is then that he should wisely
withdraw. The man in civil life,
who learns to fly at the age of 30
or later, learns with the same diffi-
culty as one would who takes up
swimming at that period. He is
more easily fatigued and must be
given his flying instruction in small
doses. His knowledge and aptitude
in the later years tend toward the
synthetic variety.

The pilot-selecting process, from
the viewpoint of personality study,
is of great importance. The only
son, who has been pampered by
his fond parents, must always be
the center of attraction to be happy.
During flying training, he may not
do well because of the discipline,
and may not get along with his
fellow fliers. On the other hand,
the young man who has been edu-
cated in the school of hard knocks
and perhaps has been the leader of
his gang as a boy, is to be looked
on approvingly. Extraneous wor-
ries, which have to be probed for,
are responsible for a number of
failures. It is by searching into his
past life and learning how the stu-
dent pilot conducts himself in all
situations that one can foretell with
any degree of certainty how he will
act in the future.

In selecting the finished pilot for
wartime activity, the temperament
of the aviator is taken into consid-
eration. For pursuit or attack avia-
tion, the flier must be aggressive,
with calculated, reckless daring
and a flair for action with an en-
emy. In bombardment aviation,
the more deliberate and calmly
courageous pilot is chosen. He must
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fly level over his objective for a
definite period in order to drop his
bombs accurately, despite the anti-
aircraft shells that are exploding
perilously close and the enemy pur-
suit planes that are on his tail.

Flying skill is always influenced
by the degree of conscious fear
that is disturbing one’s judgment.
The pilot is always pitting his skill
against the elements; and, in war-
time, against his enemies. It is this
constant combat, this game or risk,
that is the exhilarating recompense
to those who become accomplished
aviators. Eternal vigilance is the
price necessary for him who in-
vades the realm of the eagle.

A very definite type of young
man is cut out for military avia-
tion, just as in any other line of
endeavor. The inherited qualities
of the mind, tempered by educa-
tion and experience, with the sum-
total of studied foresight and pre-
caution, determine the true flying
type.

50.000 AIRPLANES

How We Can Build Planes at a
Rate of 20,000 a Year

lT is not yet settled whether the
airplane can beat the battleship;
but it seems definitely settled that
air supremacy means winning a
war whether on land or sea. Col-
onel Lindbergh and Winston
Churchill were right when they
warned the nations that German
aviation was superior to military
aviation of all other nations and
that this constituted a menace to
the world at large. The President
is right when he asks for 50,000
airplanes for our national defense,
and advises building 20,000 mili-
tary and naval aircraft in one year.

But can we build 20,000 air-
planes a year, even with our vast
industrial resources? Yes, pro-
vided . ... Army and Navy methods
of selecting prototypes and plac-
ing production orders are greatly
simplified and accelerated; Army
and Navy methods of inspection
and approval are simplified and
accelerated; Our trade schools, vo-
cational high schools, and other
schools make a great effort to train
vast numbers of mechanics; Our
trade unions remove their restric-
tions on the number of apprentices
or other means of entry of new
men; Our trade unions co-operate
in speeding up the national effort
of defense; Our universities train
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the engineers that will be required
in great numbers; The Allied com-
missions immediately impart all
their war-gained information to
our Air Services; Our Chief of Air
Corps and our Chief of the Bureau
of Aeronautics use the dictator’s
methods in boldly selecting certain
types, and in boldly concentrating
on those types, and in making up
their minds quickly to guide the
aviation industry; Our construc-
tors, with permission of military
and naval authorities, follow the
German plan of building planes
and engines which will last 100
hours instead of 5000 hours be-
cause the war-time life of a plane
is far shorter than the peace-time
life of an airplane—we must main-
tain performance, maneuverabil-
ity, and gun fire at the sacrifice of
durability.

The nation as a whole must will-
ingly shoulder the cost of this pro-
gram. Congress should appoint a
special aviation committee to func-
tion energetically and rapidly, and
undertake no super-critical inves-
tigations. It is better to arm in the
air, with mistakes, than not to arm
at all.

Our young men must seize the
opportunities now being offered
for flight training, remembering
that the pilots are the decisive
factors in modern warfare and that
it is somewhat pleasanter to be in
the dive bomber than to receive its
blasts on the march.

Above all, those concerned must
remember that a co-operative, en-
ergetic spirit is imperative. Diffi-
culties of production, subcontrac-
ting, machine tools, materials, en-
gine bottlenecks, and all other
difficulties will vanish provided the
people of the United States, Con-
gress, Army and Navy, and manu-
facturers, all understand that a
stupendous effort is necessary.—
A. K.

CAMERA GUNS

Two Types Permit Economical

Aerial Gunnery Practice

WITH the greatly increased speeds
of modern military aircraft, aerial
gunnery has become increasingly
difficult. The difficulties are appar-
ent when one considers that both
target and the firing platform not
only move at tremendous speeds
but also indulge in violent maneu-
vers. Accordingly, our own air ser-
vices and the air services of other
countries are more and more re-
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sorting to training with the camera
machine gun. To H. K. Yulke of
Fairchild Aviation News we are
indebted for an account of this in-
teresting equipment.

Two types of camera machine
guns are now in use, one for fixed
installations and the other for
movable installation. The movable
camera gun simulates as closely as
possible the weight, size, appear-
ance, and method of manipulation
of the regulation Browning or Colt
aircraft machine guns. The fixed
camera gun is operated like the
ordinary fixed machine gun, but
bears no similarity to a real ma-

Above: Fixed type camera gun,
and, below, cameras (in circles)
mounted on upper plane wings

chine gun; it is mounted above the
wing, near the leading edge.
Some 4000 Fairchild camera
guns are used throughout the
world, and their development over
a long number of years has been a
matter of very skilled technique.
Loading the film takes but an in-
stant and is extremely easy; it is
impossible to load incorrectly. In
actual operation there is a maxi-
mum of simplicity. The camera
starts to operate as soon as the trig-
ger is held down. The methods of
trigger control are exactly the
same as in real machine guns — by
pressure of the thumb in the case
of the flexible gun and by hand-
grip pressure on the trigger switch
attached to the airplane control
stick in the case of the fixed gun.
A rotary disk shutter is em-
ployed and a small glass plate, on
which are engraved the concentric
circles of the reticle system, is lo-
cated between the shutter and the
focal plane. Each film magazine has
a capacity of 25 feet of 16-milli-
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Film frame from camera gun

meter film, sufficient for 700 shots
or exposures. The recording mech-
anism consists of a split-second
watch and celluloid data card
mounted on a removable panel,
and four small incandescent lamps
for illuminating the watch and
data card at the instant of expos-
ure. Motive power for operation of
the shutter tripping mechanism is
provided by means of a strong
spring.

In the reproduced enlargement
of a single film frame, taken dur-
ing a violent mock combat, it is
quite clear that the attacking plane
from which this picture was taken
was in a steep dive upon the target
plane.—A. K.

CRASH TRUCKS
Pick Up Aircraft After

Crashes or Forced Landings

A NEW and unusual type of crash
truck is being built for the Air
Corps by The Corbitt Company.
These units are to be used in sal-
vaging aircraft that have made
forced landings on ground from
which they are unable to take off,
or aircraft that have crashed. They
are believed to be the largest of
the type in the world, consisting of
a 198-horsepower tractor unit
equipped with crane and hydraulic
jack, and a trailer 55 feet in length.
The capacity is 15 tons.

At the scene of operations, the
tractor is unhitched from the trailer
and then moves around to the side
to lift the plane aboard the trailer
by means of its crane and hydraulic
jack. If the plane is in soft ground,
the tractor may stand on hard
ground some distance away and
pull the trailer in toward it by
means of winches.

The transmission has five speeds
forward and one in reverse in two
ranges, thus giving a total of ten
speeds forward and two in reverse.
Furthermore, the tractors are six-
wheel drive.
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Is Your Pet Dentifrice Safe?

Most Dentifrices Are Good but Many of the
Claims Made Are Not Justified

ALBERT G. INGALLS

FEW of us accept the daily war
communiques literally. Most of
us discount their obvious un-
truths and exaggerations, if any,
and mentally fill in omissions
where we think they are not al-
together frank. Even though their
writers should wish to do so, they
find they cannot stick to prosaic
fact, because the competition is so
intense. They discover also that
the calculated inaccuracies are ac-
cepted by at least some of the
people.

In the long-standing ‘“war” of
trade between makers of denti-
frices the competition also is in-
tense. Some of these makers
similarly have discovered that not
all of the public appreciates frank-
ness. Even the intelligentsia aren’t
always too intelligent when it
comes to evaluating claims for
merchandise. Therefore, not all
the claims for dentifrices have been
altogether frank, either.

This is not, however, one more
“awful grievance” article, since
most of the nationally known
dentifrices are safe. Sometimes—
generally, in fact—the grievance
lies only in the extravagant claims
made for the dentifrice.

Just what can a safe dentifrice
reasonably be expected to do?
First, what are some of the things
it cannot do?

No dentifrice, safely or other-
wise, can keep the mouth germ-
free. If it could kill the germs it
would damage the mucous mem-
branes of the mouth, and even if
it could kill the germs without this
damage, its effect would be trans-
itory because the saliva would
soon wash it away and more germs
would come in. Besides, we are not
as frightened about germs as we
used to be.

Similarly, dentifrices cannot
prevent acid mouth, because their
effect is so transitory. Moreover,
it is entirely normal for the human
mouth to be acid. Just a matter of
physiology.
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No dentifrice can prevent tooth
decay. Even after an immense
amount of research, science has not
fully reached the answer to the
question of the cause of decay in
teeth, but present indications point
strongly toward something related
to the diet. The immediate cause,
however, is the chemical action of
acids on the teeth. These acids
form at inaccessible places in the
teeth—most often between the
very close, tight folds in the chew-
ing faces—through the work of
microorganisms on foods. Brush-
ing the teeth may help, but even
brushing them with the best den-
tifrices cannot stop decay, since it
does not remove the cause.

Nor can any dentifrice prevent,
competently treat, or cure pyor-
rhea. This is a job for a dental sur-
geon—often a difficult job at that.

HALITOSIS! Bad breath. How can
a dentifrice competently treat
this? It is caused sometimes by
stomach disorders, sometimes by
nasal or sinus disorders, infected
tonsils, decayed teeth or other dis-
eases, and is therefore only a
symptom, not a disease. Treating
halitosis with a dentifrice is there-
fore merely ‘“treating the symp-
tom,” something the old doctor tells
the young doctor never to do. Of
course, a dentifrice that would
really cover up halitosis even if it
did nothing else, would be a real
boon to the world—almost as great
as would have been Vice-Presi-
dent Marshall’s famous good five-
cent-cigar—if only it would last
more than a brief time after its use.

Really insidious are claims for
tooth whiteners, since these prep-
arations contain acids — hydro-
chloric acid, for example. Nor will
they always whiten teeth, since
some teeth never were white to
begin with. Teeth vary in hue just
as complexions do, and just as
naturally.

Massaging the gums with den-
tifrices may do a limited amount of
good, since it stimulates the circu-
lation, but it is the massaging that
does the good. This is not, how-
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ever, a fully competent treatment
for hardening the gums.

Use powders because your den-
tist does! This sounds logical but
dentists do not use powders be-
cause of any inherent superiority
due to their dry form. In fact, the
dentist makes a paste of the pow-
der he uses, by first wetting it.
Toothpastes also contain powder.
Dentifrices are put up in paste
form, generally with glycerine as
the carrying liquid, because this is
the form in which the public can
most conveniently use them. This
is not to argue against tooth pow-
ders but only against some of the
claims made for them.

Dentists deny that the glycerine
in toothpastes softens the gums, as
some makers of powdered denti-
frices have said. Concentrated gly-
cerine is, of course, always thirsty:
it seeks water (is ‘“hygroscopic’)
and will take it wherever it can get
it, but the small amounts used in
brushing the teeth are not consid-
ered by dental authorities to be a
menace or a danger. The argument,
therefore, that glycerine softens
the gums is empty.

Having subtracted these main
items from the total that have been
claimed for dentifrices, what real
values are left?

To begin with, the toothbrush
itself is the most valuable factor in
mouth hygiene. The dentifrice is
its junior assistant. Most dentifrices
contain two principal ingredients
designed thus to assist: one is soap,
or a soap substitute. The other is an
abrasive. Abrasives must be mild,
and not as hard as the teeth. A
third and liquid ingredient, often
glycerine, acts as a vehicle, as pre-
viously described, and a flavoring
agent, the fourth, helps make us
want to brush our teeth when we
feel lazy, as most of us often do.

Soap and abrasive — together
these do a lot, but a dentifrice won’t
cure spavins. Makers who claim
little more than that dentifrices
help cleanse the teeth—and there
are some who do—hit closest to the
simple truth, and for this alone a
good dentifrice is more than worth
to us what we pay for it.

BLEEDERS

New Substance Clots

Blood Instantly

BLEEDERS, from new-born babies
to patients on the operating table
and even, in many cases, hemo-
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philiacs suffering from the here-
ditary bleeding disease, can now
be saved by two death-defeating
substances presented by Dr. H. P.
Smith, State University of Iowa.

One of the anti-bleeding sub-
stances is a new preparation so
powerful that, when sprinkled on
a wound, it stops bleeding by clot-
ting the blood “in the twinkling of
an eye.” It is obtained from beef
blood. This material is so fast in
action that it will clot blood in one
second. It is not yet on the market
and the supply is still limited but
surgeons at the University of Iowa
have already used it, with “quite
encouraging” results, to stop dan-
gerous oozing of blood during
major operations. This oozing,
which is difficult if not impossible
to stop by other methods, is espe-
cially troublesome in operations
on the brain, liver, and bone. When
the material is available generally,
dentists will also be able to use it
to stop bleeding after teeth are
drawn. For hemophiliacs, such as
the Spanish Count of Covadonga,
who recently bled to death from
injuries following an automobile
accident, the new thrombin may
prove life-saving.

Thousands of new-born babies
and older patients suffering from
obstructive jaundice can be saved
from bleeding to death by the other
substance which Dr. Smith dis-
cussed—vitamin K. This vitamin
not only stops bleeding but, if used
oroperly, will prevent the bleeding,
Dr. Smith emphasized. The vitamin
was discovered by Prof. H. Dam of
Copenhagen. Its chemical identity
was determined and it was pre-
pared synthetically by scientists at
the St. Louis University and the
University of California. It was first
used to .treat patients by Dr. Smith
and by doctors at the Mayo Clinic.
—Science Service.

THEELIN
To Speed Knitting of

Broken Bones

KNITTING of broken bones, espe-
cially in elderly women, may be
speeded by treatment with the fe-
male sex hormone, theelin, Dr. G.
A. Pollock, of the Mayo Foundation,
declares as a result of studies of the
effects of theelin on broken bones
in laboratory animals.

Women over 60 years of age get
so - called ‘“broken hips” with
“striking” frequency, Dr. Pollock
points out. The condition, although
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popularly known as a “broken
hip,” is actually not a break of the
hip but of the neck of the thigh
bone near where it is joined to the
hip. A change in the bones of older
women suggested a relation to the
cessation of ovarian function in
women past 50 years. Several other
scientists, Dr. Pollock found, had
also noted a relation between fe-
male sex hormones and bone
formation.—Science Service.

LICKED?
New Drugs and Methods

“Encircle” Pneumonia Germ

IF 1938 and 1939 can be taken as
representative of an established
situation, the pneumonia season—
winter—has suddenly lost much of
its dread, according to data as-
sembled by the Metro-

ing to Dr. Ralph W. Gerard, asso-
ciate professor of physiology of the
University of Chicago.

The noted neurophysiologist and
pioneer in the study of brain waves
—tiny electrical currents continu-
ously emitted by the brain—enu-
merated recent advances through
brain-wave study. Detection of
brain-wave irregularities aids
diagnosing and locating brain tu-
mors. It makes possible, too, the
detection of epilepsy in its first
stages. The anatomist can detect
the nerve tracts which carry sti-
muli from various parts of the body
to the brain, while the physiologist
attempts to find out the why and
how of brain waves, and has at
least partly succeeded.

Recent research on brain waves
has revealed that the tempera-
ture of the brain cells increases the
rate of their electrical rhythm,

politan Life Insurance .o
Company. New ser-
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experience of these ;¢ v
last two years augurs
well for the future. We
have good reason to be optimistic,
in the light of the new methods for
pneumonia treatment now being
rapidly extended to all parts of the
country. Just a short time ago ser-
um therapy was used in only a few
cities and states. But now the ad-
vantages of serum are generally
known and applied. Perhaps even
greater successes may be expected
from the recent advances in chemo-
therapy. The full possibilities and
limitations of the new drugs have
not yet been defined, but the use of
sulfapyridine and allied drugs has
already yielded most gratifying re-
sults. It may be that the most effi-
cient form of treatment will be
found to combine sulfapyridine and
serum.”

BRAIN WAVES

Practical Uses for Laboratory
Discovery Steadily Increase
BROADENED use of brain-wave de-

tection already has aided surgery,
anatomy, and physiology, accord-
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Comparison of pneumonia mortality cycles

possibly with some bearing on the
use of artificial fever in treating
insanity; that sedative and anes-
thetic drugs producing sleep slow
the rhythm, while caffeine steps
up the waves to more than ten
times their normal size.

BLOOD RAYING

Infected Blood Now Taken Out,
"Sun”-rayed, Put Back

BLOOD poisoning and some other
infections are being treated by
removing some of the patient’s
blood, giving it a quick treatment
with ultra-violet rays, and return-
ing it to the body at once. Dr.
George Miley, Philadelphia physi-
cian, recently announced the
method’s success.

This is not in itself a new treat-
ment but one that previously
failed: the rays did not reach clear
through the blood treated. Success
resulted when a system of baffles
kept the blood turbulently turning
over.
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Why Universal Fingerprinting?

Desirable Features of System Far Outweigh

Erroneously Imagined Criminal Aspects

FREDERICK KUHNE

Former Sergeant, Bureau of Identification, Police
Department, City of New York. Author of
‘“The Finger Print Instructor.”

THERE are only two reasons why
anyone should object to the en-
forcement of a universal finger-
print law: Either he wishes to
cover up some past wrong-doing,
or he is afraid that sometime in the
future he may be guilty of a viola-
tion of law. In either case he knows
that registered fingerprints could
well be the means of bringing him
to justice.

On the other hand, every hon-
est and upright person, citizen and
alien alike, should welcome a uni-
versal fingerprint law. Through its
enforcement would come many
personal as well as national ad-
vantages, the most important of
which are outlined in the follow-
ing paragraphs. When these ad-
vantages are fully appreciated,
there should be little opposition to
universal fingerprinting; indeed,
there should be increased demand
that such a system be inaugurated
with a minimum time loss.

It is undeniable that much of
the popular opinion against uni-
versal fingerprinting arises from
the erroneous impression that fin-
gerprinting is indelibly linked
with crime. That it has been of
tremendous value to law enforce-
ment officers in connection with
criminal cases is, of course, true.
But it must not be overlooked that
the lessons learned in this work
can be and have been applied in
non-criminal work to the great
benefit of the honest private per-
son. Fingerprinting, proved an in-
fallible system for establishing
identity, has made possible posi-
tive identification of amnesia vic-
tims, unknown dead, missing per-
sons, and so on. And who can for-
see when some accident, some un-
predictable event, will make such
identification desirable in his own
case?

Fingerprinting of all military
forces during World War I, plus
the voluntary filing of several
thousands of prints in the Civil
Division of the F.B.I.,, has done
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much to lessen public objection to
the system. There is still a large
majority of residents of the United
States, however, who feel that
compulsory registration of finger-
prints would violate their consti-
tutional rights. Hence the follow-
ing summary of some of the
favorable aspects of universal
fingerprinting and recording under
government control.

Such a system would do away
with the present expensive method

-y

Persistency of fingerprint rid-
ges is demonstrated by these two
prints: one at left was taken in
1892; one at the right in 1922

of taking the census every ten
years. The records would give a
continuously corrected census of

the nation, divided by states,
counties, cities, towns, and vil-
lages.

It would also give a complete
record and control of the move-
ments of all persons in the United
States, whether resident or enter-
ing or leaving. It would prevent
the deported from re-entering and
the fugitive from leaving the
country. It would prevent the
falsification or forging of passports
and would serve as a deterrent to
other infractions of the law.

With universal fingerprinting in
force, any national emergency
could be met with little loss of
time. The records would make
possible a speedy call to arms and
would prevent draft dodging.
Furthermore, those in authority
would be able to compile records
showing the exact numerical
strength of every classification of
persons, together with ages, oc-
cupations, and other important in-
formation.

Record files of a wuniversal
fingerprinting system would be of
great value to the post office. From
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them could be obtained correct ad-
dresses for improperly addressed
mail, thus materially reducing the
amount of mail sent to the dead
letter office and hence reducing
the cost of maintaining this office.

Civil service applications could
be acted upon with speed and ac-
curacy from the data supplied by
fingerprint files. With this in-
formation available, it could be
definitely known at all times that
only honest persons would secure
appointments to this important
service.

Couple the foregoing with the
more obvious applications of uni-
versal fingerprinting to the curtail-
ment of criminal operations and
we find a multitude of favorable
reasons as against the few and er-
roneously conceived unfavorable
reasons.

Establishment of a universal
fingerprinting bureau might ap-
pear to be a gigantic proposition.
It would be, however, an under-
taking no greater than our present
system of handling the mails, and
the cost would be negligible. Post
offices, which are equipped to
serve every resident of the United
States, could be used as head-
quarters for fingerprinting those
who reside within each postal
district. Thus there would be no
additional expense incurred so far
as office space is concerned and the
money saved, by abolishing some
of the present activities which
would no longer be necessary under
universal fingerprinting, would
more than pay for the additional
help required to handle the routine
of fingerprinting.

THE system of enforcing univer-
sal fingerprinting could be worked
out through the post offices in
somewhat the following manner:
All present residents would be re-
quired to report within a specified
time to their local post offices. Here
two sets of fingerprints would be
taken, one to be forwarded to a
central bureau at Washington, D.
C. and the other to remain on file
in the district post office. When a
resident moves out of a postal
district, it would be compulsory for
him to notify the postmaster to
this effect, giving the date of his
removal and the address to which
he is moving. Upon receipt of such
notification the postmaster would
then enter such changes on the
fingerprint record and would also
notify the central office. If a resi-
dent is to move to some other point
within the same postal district, the
duplicate print would remain in
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the local office. If, however, the
new address is within another
postal district, the print would be
forwarded to the postmaster of
the new district so that the record
would be complete at all times.
Of course, it would be a necessary
part of a universal fingerprint law
that each resident of the nation
should be required to carry an
identification card containing ap-
propriate data. This card should

also bear a simultaneous plain im- |

pression of the right index, middle,
and ring fingers, similar to those
now used by banks and the postal
savings department.

Thus it will be seen that a uni-
versal fingerprinting system could
well be established in the United
States with a minimum of ex-
pense and a maximum of desirable
results. The advantages that would
accrue to the average resident
would, indeed, far outweigh any
residual feeling that he might have
regarding the criminal taint of
fingerprinting, particularly so
when he realizes that this taint is
one that should long since have
been discarded as having no
foundation in fact.

[ ] ([ ] ([ ]
HEALTHIER PLANTS

Vitamin-Hormone Stimulant

in Powder Form

F rRoM the Horticultural Depart-
ment of the American Chemical
Paint Company comes news of the
commercial production of a vita-
min-hormone stimulant, Trans-
plantone, for plants, that not only
invigorates old roots but also mul-
tiplies the production of new ones,
reduces the loss which frequently
occurs with transplanting opera-
tions, and reduces wilting. It is
applied to rooted plants to add to
existing root growth and to force
their general growth.
Transplantone is a water-sol-
uble powder impregnated with
Vitamin B-1 and other parts of the
Vitamin B fraction, plus root-

promoting hormones. The hormone |

initiates root growth and plant
physiologists assert that the Vita-
min B chemicals are necessary for
the maintenance of their growth.
That it is quite concentrated is ob-
vious for it requires only one level
teaspoonful to a gallon of water to
make a stock solution which is then
further diluted. Seedlings may be
lightly sprinkled weekly, or it may

be applied to plants set out in the |
soil, whether they be trees, shrubs, L
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TONIGHT

They’re Playing Under Lights!

"

il

Ui

il

about this so-called “fantastic
dream” then. But twelve years ago,
a minor league club toured the
country with a portable lighting
system and played before fans at
night in much the same manner asa
carnival troupe.

* Night baseball at last became
a reality. And it proved increasingly
popular, evidenced by the fact that
in the past ten years it has devel-
oped in the minor leagues to a point
where seven games out of every ten
are today played under lights.

e In 1935 night baseball grad-
uated to its first major league park.
So rapidly has it caught on here that
eight of the big league parks are
now equipped with the most mod-
ern lighting facilities. And we are
proud to say that five of these light-
ing systems were designed and in-
stalled by our own company.

* One hasonly to check the turn-
stiles to appreciate how eagerly the

public has taken night baseball to
its heart.

» In 1939, for instance, nearly
one million persons attended major
league night baseball games. The
night games at Shibe Park, Phila-
delphia, topped the daytime atten-
danceaveragefive to one. In Comis-
key Park, Chicago, the first six night
games drew over 188,000 paid ad-
missions.

* There has been similar enthu-
siastic response to night games
played in the Polo Grounds, New
York; Sportsman’s Field, St. Louis;
Forbes Field, Pittsburgh; as well as
those at other baseball parks.

* Consider if you will the unusual
demands of a lighting system that
must provide glareless illumination
for a fast night baseball game.

o At Forbes Field, Pittsburgh,
our most recent installation, more
than 210 million candlepower of
light is spread over the field from
864 floodlights, each of some 1500
watt capacity. Their combined out-
put would be enough to light every
home ina city of 25,000 population.
If this light were concentrated in a
single unit it would make a news-
paper readable more than 18 miles
away. Distributed as it is, the illu-
mination over Forbes Field is 19
times brighter than the average bus-
iness man’s desk.

* Fortunately, we at Westing-
house were able to bring to this
exacting problem a long and highly
varied lightingexperience. Through
the important contributions we have
made to better lighting, stores have
been made more attractive to shop-
pers; factories and offices more effi-
cient for employees; school rooms
more conducive to study; public
thoroughfares, airports and river
docks infinitely more safe.
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vines, annuals, or perennials. In
the case of plants which are set
out without a ball of earth, the
manufacturer recommends that the
roots be soaked in the stock solu-
tion for an hour. Treatment usually
results in vigorous and extensive
root growth and this, in turn, re-
quires more frequent watering than
is ordinarily necessary.

The manufacturer further claims
that, owing to frequent clipping,
grass is unable to produce enough
vitamin and hormone naturally for
the roots and that watering with
an ounce of stock solution to three
quarts of water will improve turf
quality. Sods similarly treated be-
fore being set in place will also
readily form new roots.—C. F.
Greeves-Carpenter.

HEROIC CASTING

Largest Ever Cast in

Stainless Steel

A BRIGHT new symbol of America’s
free press, the first heroic sculpture
cast in stainless steel, was unveiled
recently on the facade of the Asso-
ciated Press Building by Nelson
Rockefeller, before a distinguished
assemblage. Kent Cooper received
it for the Associated Press.

This 10-ton plagque of bright
metal was made from the winning
design in the Rockefeller Center-
Associated Press open competition
for a sculpture symbolizing news
and the press. Its designer was
sculptor Isamu Noguchi.

The 23-foot by 18-foot model,
sculptured by Noguchi in plaster,
was but a beginning for eight
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Engine vibration in marine
installations is not trans-
mitted to the ship’s pro-
peller when this new type
of electric coupling is used.
Built by Westinghouse, the
coupling consists of an
armature connected solidly
to the engine shaft and a
field connected to the gears
that turn the propeller.
These two rotating parts
are separated by a small air
gap; when the armature
is rotated by the engine,
magnetic forces are set up
which turn the field (shown
at left) and hence turn the
propeller shaft of the ship

months of labor by engineers,
metallurgists, molders, machinists,
and polishers who blazed new trails
in perfecting the technique that
made possible the jump from a few
hundred pounds, the largest pre-
ceding art work cast in stainless
steel, to this titanic 10-ton bas-
relief.

Completion of this panel marks
several ‘“firsts” in the artistic, ar-
chitectural, and metallurgical
fields. Noguchi is the first American
artist to use cast stainless steel as
a sculptural medium, and the
Rockefeller Center architects are
the first to demonstrate the use of
a light-reflecting metal to replace
the traditional light-absorbing
stone and metal decorations of
buildings. The General Alloys
Company, pioneers in stainless
steel, solved many technical prob-
lems involved in casting this panel
which is twenty times larger than
any previously cast. The work in-
volved the engineering of special
equipment, the development of
synthetic sands to withstand the
terrific heat of the molten metal,
and powerful precision grinding
machines to achieve “invisible”
joints in the finished plaque.

FLOOR SEALER

Finish Penetrates Wood Grain,

Gives Protection

HN attractive and durable finish
for unfinished floors has been put
on the market by American As-
phalt Paint Company. The manu-
facturer claims that it furnishes
absolute protection against dirt,
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water, grease, and constant wear.

Through its active penetration
into the wood, this new finish,
which is called Valdura Floor Seal-
er, seals the grain and gives a
waxed and polished appearance,
with no surface coating to wear off.
Therefore, floors finished with it
are said to retain their original
color, or natural wood finish.

Valdura Floor Sealer can be ap-
plied with a mop or a brush. One
coat only is needed, and one gallon
covers about 800 square feet of
floor surface. Three or four hours
drying time is all that is necessary
before the floors are subjected to
foot traffic. The sealer may also be
used to advantage on logs, knotty
pine, creamery churns, and other
unfinished wood.

BATTERY CONDITION

Indicator Shows When
Battery May Fail

To protect car owners against the
yearly toll of battery failures due
to overcharge or undercharge, an
accurate, dependable “battery con-
dition indicator’ has now been re-
fined and made available for use
on the dash of any automobile as
an accessory.

This new instrument — called
Charge-Master — indicates to the
car driver the state of charge of
his battery when at rest. When the
generator is charging, the instru-
ment shows promptly any varia-
tion in battery charge, in generator
performance, and in load (such as
radio, heater, and so on) on the
electrical line. It shows overcharge
and undercharge — each of which
may shorten the life of the battery
and, if pronounced or continued
over a long period of time, may dis-
able it beyond repair.

Charge-Master installs on any
car, bus, or truck in about 10 min-

Arrow points to battery condi-
tion indicator on motor-car dash
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For storage battery protection

utes. The wiring is simple. The
instrument is self-illuminating
whenever the dash lights are
turned on.

Car owners too often have un-
fairly blamed good batteries and
good service men for sudden bat-
tery failures and repair costs due
to heretofore unindicated over-
charge or undercharge. This new
device lays the blame where it
should be, tells when to turn on or
turn off the electrical load from
radio, heater, lights, and other
equipment in order to hold line
potential and battery charge within
safe limits until a preferred service
man can be reached for timely
preventive service.

DUST MASK

IN an attempt to provide adequate

protection against air-borne dusts, |

pollen, or certain bacteria which
annually cause untold suffering
and the loss of millions of dollars,
an American Optical Company re-
search scientist — W. H. Lehmberg
— has designed an exceptionally
light and efficient filtering device
for wearing over the nose and
mouth to protect the respiratory
system.

Weighing only an ounce and a
half, and excluding particles of
dust as small as a micron — 1/25,-
000 of an inch — the device was
developed to give comfortable pro-
tection to those working in dusts;
persons allergic to pollens causing
hay fever or asthma; and doctors,
nurses, and patients exposed to
certain air-borne bacteria.

The high filtering efficiency of
the new respirator is actually
needed, because silica dust now
generally considered harmful to
the lungs is approximately five
microns or less in size; common
pollen grains which cause hay
fever and asthma range in size
from 10 to 100 microns; and bac-
teria are approximately one mi-
cron.

The effectiveness of the new
mask, which is lighter than any
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WORLD’S FAIR

“PRIZE PACKAGE”

(JULY AND AUGUST ONLY)

AT NEW YORK'S

WALDORF-ASTORIA

1.

2.

5.

ROOM AND BATH

—with entrance foyer, large closet,
luxurious bath with tub and shower.

BREAKFAST

Anything you like, served in your room
or Norse Grill.

STARLIGHT ROOF

A delicious dinner from a world-famous
cuisine, nationally known orchestras, ¢~
and brilliant entertainment.

DE LUXE LIMOUSINE BUS TO FAIR
AND RETURN

—hourly service from Waldorf direct to
Waldorf station at Fair, via famous
Triborough Bridge (Queensborough
Bridge on return trip).

ADMISSION TO WORLD’S FAIR

ALL
FOR
*10

A DAY
(or less, if
Starlight

Roof dinner

is not
desired)

For 2 Persons in a Twin-Bedded Room

THE COMBINATION
PRIZE PACKAGE FOR $18 a pay

(or less, if Starlight Roof dinner is not desired)

Other combinations of rooms and suites, including air-
conditioned rooms, are available during Julyand August
at Summer rates based on the Package Plan charges.

Living at the world’s most famous hotel will add im-
measurably to the enjoyment of your visit to New York
and the World’s Fair. For reservations or further infor-
mation, please write Department 110.

THE WALDORF-ASTORIA

Park Avenue, 49th to 50th Streets, New York

THE WORLD’S MOST EXTENSIVELY AIR-CONDITIONED HOTEL



other of equal efficiency, is due to
four factors: A new method of
making the filter unit, resulting in
an extremely large, efficient filter
area for the size of the mask; a new
and efficient exhalation value; a
new self-equalizing double head-
band which holds the mask se-
curely but comfortably against the
face regardless of the position of
the head; and a facial design that
enables one to wear the device
with perfect comfort.

FOLDING BICYCLE

For Ease in Carrying

THOSE of us who were growing up
in the days before the automobile
era may wish that when we were
young there had been available a
folding bicycle such as the Compax
Sports Traveler recently an-
nounced by the Westfield Manu-
facturing Company. Not only may
this bicycle be taken apart in 15
seconds without the use of tools,
but, because it has no top-cross
bar, the one model fits adults and
juveniles of both sexes. Because of
its compactness when folded up,
it can be carried conveniently in
automobiles, busses, trains, and

Simple joints for folding

other conveyances. That is an im-
portant advantage in these days
when many people must travel to
the country for their cycling.

The single cross bar of this bi-
cycle, running from just beneath
the handle bars to a point on the
rear half just above the sprocket,
has a slip joint with a single nut
for tightening. The machine breaks
apart at this point so that the two
wheels may be folded together
while the handle bars will swing
downward for greater compactness.

PEEP-SIGHT

Gives One-Way View
Through Front Door

ALARMED by the appalling growth
of attacks on housewives by crim-
inals who ring doorbells and force
their way inside when the door is
opened, police throughout the
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country are warning women and
all householders in urban areas to
be on constant guard against this
menace.

Various protective methods, such
as doorchains and special latches
have been suggested, but a very

Protection for the housewife

effective new device is an ingeni-
ous affair called the “Protective
Eye.”

This safety device takes the form
of a handsome and entirely inno-
cent appearing door-knocker. In
its center is hidden a bulls-eye of
“one-way glass,” making a tiny
window which enables the house-
wife to look out and see any caller
without that person being aware
of the inspection. Having surveyed
the caller, she can refuse to answer
the summons or open the door as
her judgment dictates.

The secret of the ‘“Protective
Eye” lies not only in the incon-
spicuousness of the glass but in the
fact that it has one-way vision.
That is, you can see outside from
the inside, but not inside from the
outside.

TREE PROTECTION

Spray Coat Reduces
Dehydration

A NEW tree spray called Protex is
being offered by Protex Industries,
Inc. It was first successfully used
at the New York World’s Fair,
and officials praise it highly as a
spray to reduce dehydration and
obviate excessive pruning. It does
not wash off the tree and prevents
excessive transpiration without re-
stricting respiration. The makers
recommend Protex as being su-
perior to burlap, straw, or other
wrappings in extreme tempera-
tures. In addition to a winter Pro-
tex, a summer consistency is also
available and is designed to pre-
vent sun scald or scorch. The prod-
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uct is a rubber compound and
forms an elastic coating that re-
flects the rays of the sun, thereby
preventing wide extremes of tem-
perature.—American Forests.

WOOD STOVE

New Principle Achieves

90 Percent Efficiency

nEVELOPMENT of a new type wood
burning stove, capable of heating
two or three rooms and requiring
filling only once or twice a day, is
regarded by New England foresters
as bringing new hope to farm
woodlots which have long suffered
for lack of a suitable market for
cordwood.

The new stove, developed by the
Connecticut Forest and Park Asso-
ciation in co-operation with Prof.
Lauren E. Seeley, Yale heating ex-
pert, burns wood at an estimated
90 percent efficiency. Because of
a radically new design, the heater
operates on the principle of “de-
structive distillation,” burning
both gas and charcoal formed in
its operation.

A cord of hardwood has fuel
value approximately equal to that
of a ton of hard coal. The heater,
shown in our illustration, will hold
about two and one-quarter cubic
feet of wood, or more than 50
pounds. Small-diameter trimmings
from sawmill operations or from
“weeding” the family woodlot are
recommended in preference to the
larger chunks commonly used in
wood stoves. As wood is burned in
the combustion chamber at the bot-
tom of the stove a fresh supply is
dropped automatically from the
reservoir above, producing steady

Note the fuel reservoir in this
efficient wood burning stove,
for homes, garages, and camps
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heat for long periods without re-
loading.

Prof. Seeley estimates that the
heater will generate heat sufficient
for two or three rooms in cold
weather—for an eight-hour period
without attention. In mild weather
the heater will easily run more
than 24 hours without attention.—
Science Service.

GARBAGE GRINDER

A NEW under-the-sink garbage
shredder has been developed by
the In-Sink-Erator Company. It is
designed to eliminate the unsightly
and smelly garbage pail, for all
garbage is simply dumped into this
device and when the motor is

_____,1__
i

switched on the garbage is so
ground that it may be washed
down the drain. This includes such
things as bones and fruit pits.

The shredder head on this de-
vice, which is powered by a 1/4
horsepower motor, operates alter-
nately in one direction and then in
the opposite, so that garbage is cut
either into very tiny pieces or pul-
verized. It is connected with the
house wiring system and requires
during the very short time it oper-
ates only about as much power as
the average electric iron.

ELECTRICAL HAIR BRUSH

w HILE it is not possible to say defi-
nitely whether vigorous brushing
of the hair has any great retard-
ing effect on the advancement of
baldness, such brushing is often
recommended to stimulate the
scalp and give tone to the hair.
For those who believe that stimu-
lation of the scalp does assist
natural growth of the hair, the
Hershey Manufacturing Company
has just developed a power-driven
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“Light gathering power,” “Magnification,” “Clarity of image,” “Field of
view,” “Sturdy construction”—words and phrases used to describe
binoculars. If you are to select a binocular that will be most suitable for
your use—one that will give you greatest seeing pleasure, these are the things
you need to know about. To help you, we have published a 32-page book-
let that tells about all those things, helps you make an intelligent choice
of a glass for your use. Also described are 19 models of Bausch & Lomb
American-made Binoculars and Field Glasses, $16 to $132. Send foryour
copy today. Bausch & Lomb, 225 Lomb Park, Rochester, N. Y.
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THE WORLD’S BEST—BY ANY TEST

De Luxe

Library

Editions
of

SCIENTIFIC
AMERICAN

Make them yourself; protect and preserve your copies with a

PERMO LIFETIME BINDER

It holds @ year’'s issues

SO MANY readers preserve their copies year after year and have asked for binders that,
after thorough investigation of binders, the editors of Scientific American found a type
that is most satisfactory, considering cost, ease of handling, and durability. It holds a full
year’s issues (12) ; has an efficient patented lock; is strong and durable; and is covered with
a rich, pebbled, red leatherette beautifully stamped in gold. Magazines are bound in with a
snap and are held positively in place; no punching necessary. In ordering, state what year
(1938, 1939, etc.) is to be stamped in gold on the backbone.

Each $1.50 postpaid in continental U. S.
($2.00 postpaid elsewhere)
For Sale by
SciEnTIFIC AMERICAN, 24 West 40th Street, New York
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to cast Christmas Goods, 5 and 10c Novelties, Toy
Autos, Ashtrays, ete. Can be done in any spare room,
basement or garage and no experience necessary. A
rare opportunity to devote spare or full time to
profitable work. Write Dept. S.

METAL CAST PRODUCTS CO.
1696 Boston Road New York City

AWholeTool Shop in your hand

Smooth, steady power at
your finger tips. Uses 300
accessories to grind, drill,
polish, rout, cut, carve,
sand, saw, sharpen en-
grave, etc. Plugs in any
AC or DC socket.

10 Days Money- Back Trial
Order today. Standard
Model (illustrated) 18,-
000 r.p.m. 16 oz. $10.75
postpaid with 3 Acces-
sor:iesl ‘25 000 o Lu}l(g

Mode! r.p.m xion, cee
0z. $18.50 with 6 Acces- § fra s N B o S ey
sories. alloverthe world.

Chicago Wheel & Mfg. Co., 1101 W. MonroeSt., Dept.SA, Chicago,lil.

PATENT .-

YOUR IDEA Invention.’’

Fully explain many interesting points to inventors
and illustrate important mechanical principles. With
books we also send free ‘“‘Evidence of Invention’ form.
Reasonable fees, deferred payments, forty years’ expe-
rience. Write to: Victor J. Evans & Co.. Registered
}))M%m Attorneys, 569-J, Victor Building, Washington,

FREE 64-PAGE CATALOG

Complete information on Handee

OTHER MEN
have read and
profited by our
free books ‘‘Pat-
ent Protection”

Established 1853
Corn Exchange

Bank
Trust Company

13 WILLIAM STREET

Il and

74 Branches located in
Greater New York

Member of the Federal Deposit Insurance
Corporation

The Midget Slide Rule
equals a 12 In, straight slide
rule in precision. Has A, B,
CI, Log-Log, Bmary
h Add "and ‘Subtract scales.
;\ Gives Logs. Gives Trig.
\functions to 1 minute from
-0 to 90 degrees. The Engine-
i|divided scales are on white
coated aluminum. Perman-
ently accurate. The Midget
is, undoubtedly, the most
versatile calculator ever in-
vented. Dia. 4 In. Price,
with Leatherette case and
Instruction Book. $2.00, cash or C. O. D. Money back
if not satisfactory. Clrculars free.

Gilson Slide Rule Co., Stuart, Fla.
Slide Rule Makers since 1915

GEARS

In Stock—Immediate Delivery
Gears, speed reducers, sprockets, thrust
bearings. flexible couplings, pulleys. etc. A

line iscarried in our!
Canalso quote on special gears of any kind.
Send us your blue prints and inquiries,

Write for Catalog No. 20

CHICAGO GEAR WORKS
440-50 North Oakley Ave., CHICAGO, 1.

scalp brush. The several rows of
bristles are so driven, at 5000
strokes per minute, that a definite
cyclic sequence is maintained.

There is at present a professional
model of the Vitabrush; a portable
model for home use will soon be
available.

COTTON WRITING PAPER

n ETAILS are as yet unavailable as
to the new process for making a
high quality writing paper directly
from cotton — low-grade cotton,
at that — but the development
work was done by the U. S. De-
partment of Agriculture in co-op-
eration with the Writing Paper
Manufacturer’s Association. Pro-
vided that the process is a com-
mercial success and paper can be
made cheaply enough to create a
big demand for it, then this should
solve a sizeable part of the prob-
lem of what to do with America’s
surplus cotton.

LIFE - SAVING SUIT
Seals Up Water-tight

and Warm

A LIFE-SAVING suit of a new de-
sign has been invented by a
Swedish engineer, Count H. G.
Morner. The Moérner life-saving
suit is made of water-proofed fab-
ric, closed in front by a special
rubber ‘“zip’’-fastener. The suit —
boots and mittens being all in
one — is put on as an overall
in less than one minute, the inven-
tor claims, but it is intended to be
worn by seamen all the time, al-

Designed for seamen, this life-
saving suit is quickly closed
by means of a ‘“zip” fastener

SCIENTIFIC AMERICAN -

MISCELLANY

Count Morner and life-saving
suit with kapok-wadded vest

though open, while the ship is in
a danger zone. Its buoyancy is due
to a special kapok-wadded waist-
coat, sewn into the suit, which
keeps the shipwrecked floating,
even if there should be a leak in
the suit. Besides keeping the per-
son afloat, the suit warms him while
he is in the water, and it also pre-
vents him from freezing to death
if and when he is rescued in life-
boat or raft.

ROCK-PILE RESERVOIRS
Ancient People Collected Drinking

Water on Rocks

THE British dew ponds described
in the Industrial Bulletin of June,
1938, were not the only means of
extracting water from a moisture-
laden, but stingy, atmosphere. Ac-
cording to a recent issue of Dis-
covery, medieval townsmen of
Theodosia, a Black Sea port on the
southeast of the Crimea, obtained
sufficient water for a flourishing
city by erecting, on the near-by
heights, great piles of broken stones
upon which the moist breezes from
the sea would condense some of
their water. Thirteen of these piles,
connected with the city by a sys-
tem of sandstone pipes, supplied
16,000,000 gallons of fresh water
daily and permitted Theodosia to
become the most important port
on the north coast of the Black Sea.

Barbaric conquerors permitted
the stone piles to become over-
grown with vegetation, which de-
stroyed their effectiveness. It was
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carn_ AVIATION ;

at LINCOLN (B

Wonderful opportunities for Aeronautical
Engmeers. Lincoln’s 2 year course empha-
sizing Airplane Design and Construction
prepares you for engineering position with
Airplane Builder or Airline. Lincoln’s Fly-
ing and Mechanics Training; 4PPROVED
by U. S. Civil Aeronautics Authority pre-
ares you for Gov’t. tests for Pilot or Mechanics
ating. Exceptional employment opportunities
now. We assist Graduates in locating positions.
Part time employment for board and room while
in training. WRITE TODAY for complete infor-
mation.
LINCOLN AERONAUTICAL INSTITUTE, INC.
LINCOLN AIRPLANE & FLYING SCHOOL DIV.
662 Aircraft Bldg., Lincoln, Nebraska

MORE THAN
25,000
TELESCOPES

from six inches in diameter up, and
really capable of doing serious as-
tronomical work, have been made
successfully by amateurs from the
practical, elementary working in-
structions in the book

AMATEUR
TELESCOPE
MAKING

This beginner’s book tells how to
plan and build the mounting, how
to grind, polish and accurately shape
the essential glass parts by hand—
all at a cost of less than $25, working
from inexpensive, prepaid kits of
glass, abrasives and pitch.

500 pages. Profusely illustrated.

AMATEUR
TELESCOPE MAKING
Postpaid $3.00 domestic
$3.35 foreign

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y.

° ALNICO MAGNETS
By placing a 7%, oz slug of[
LNICO in a soft-iron yoke or
frame, it will lift 30 Ibs. and
more if in contact with a polished

surface.

Visitors to our store suggested
that we advertise this unit. Com:
plete for

BLAN

$3.00
64.L DEY ST.
NEW YORK, N. Y. (%5

JANE’S
FIGHTING SHIPS
1939

Latest edition of a world-famed London
authority on all world navies. Discussions,
data, photographs, silhouettes, details of
construction. A “must’’ reference for all
with naval interests.

$22.50

Sold by Scientific American
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not until the later nineteenth cen-
tury that the purpose of the piles
was again learned and efforts made
to restore them to usefulness. Mod-
ern engineering methods were not,
however, immediately successful
in duplicating the empirical work
of the original builders; one at-
tempt to do so failed and there-
after political conditions prevented
furthér efforts.

Successful construction of both
dew ponds and stone condensers
depends upon secrets which are
not yet common knowledge. Yet
the theory of their operation is
simple and a determined effort
might cut through the time-fos-
tered traditions of failure. Success-
ful operation would bring life to
many an arid seacoast locality and
to coral islands whose porous sub-
structure will not permit retention
of water, even though rainfall is
ample.—The Industrial Bulletin of
Arthur D. Little, Inc.

SCREEN

Dazzle-Damping

and Insect-Proof

THE newest thing in window
screen materials is something like
a miniature Venetian blind. Called
Koolshade, it is made of horizontal
flat strips of bronze, woven to-
gether every half inch with vertical

Section of bronze wire-and-strip
window screen, enlarged 20x

bronze wires. The spacing is the
same as in the standard 18-mesh
screen and is, therefore, equally
insect proof.

The horizontal flat strips serve
to kill some of the glare of brilliant
summer skies, but let in plenty of
light horizontally.
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INVENTORS

FREE PATENT Guipe

Take first =step, without cost,
towards protecting your invention,

Write today for free D

TON form to legally | BELEE
we_also | &M
send Free 48-page PATENT GUIDE
containing instructions on how to
patent and sell inventions; details

of search services; easy payment

plan; other 1nteresblng facts.

CLARENCE A. O'BRIEN

REGISTERED PA-TENT ATTORNEY

OF INVENT:
disclose your invention.

POOR
EYESIGHT?
Try the new
PIKE Electric

Reader
A boon for elderly
people and others
with poor eyesight.
Wonderful for doc-
tors, scientists
draftsmen.
Write for free infor-
mation and details of
this new invention
that makes reading
matter 3 times larger.

Elizabeth, N. J.

_W_ANTE & MANUSCRIPTS

New York Book Publisher respectfully solicits
worthwhile Cmanuscn‘msb for publication on
Royalty or Co-operative basis.

FORTUNY’S, Publishers — &7 Fifth Ave., N. Y. C.

Noedn-ReOT

and

E. W. Pike & Co.

. (OUNTERS

Makes adding easy. Its accumte.
quick, durable and easily operated.
apacity 8 columns. Save time, brain
work and errors. 85,000 pleased
g owners. Fully guaranteed. Price
$3.75 delivered. Agents wanted.

Dept. #1,Box 302, Altadena, Californla

When you write to advertisers

The Editor will appreciate it if you
will mention that you saw it in

SCIENTIFIC AMERICAN

COMPLETE HOME-
e STUDY COURSES

and educational books,
slightly used. Sold
rented, exchanged. All
subjects. Money-back

“Seegp de“es
t S
Co™="" Cout guarantee Cash pald

details and illustrated 72-page bargain catalog FREE.

Write today! .
NELSON C0, 500 Sherman, Dept. H-243, Chicago

Inventions manufactured in any size,any £y,
shape, any quantity, by old established
(36 years old!) reputable company.
(No branches anywhere.) Also developmg, design-
ing, engineering, modelmaking, stampings, metal

mr;,

specialties, dies, models, etc. FREE estimates.
FREE catolog giving ‘‘inside’’ Information. Werite
today.

CRESCENT TOOL CO., Dept. H-SA, CINCINNATI, OHIO

Experimental and Model Work

Fine Instruments and T'ine Machinery
nventions Develope
Special Tools, Dies, Gear Cutting, Ete.

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

WILLO
CINE TRIPOD

A Tripod of Exceptional
Quality at Only

$14.75

A strong, durable all-metal tu-
bular tripod—rigid enough to
meet the exacting demands of
press photographers!

Ready for action in a flash. The
tubular sections are instantly
locked at any length by turning
the legs clockwise, and a spe-
cial locking device controlled
by the knobbed handle prevents
legs from spreading.

Universal Pan and Tilt Top al-
lows you to tilt and turn the
camera smoothly to follow the
subject, or lock the camera at
any angle.

Alternating points, for indoor
and outdoor use. Both handles
fit under tripod head for con-
venience in carrying.

Three sections, weight 5 Ibs.
2434 inches folded, 5934 inches
fully extended.

Carrying Case $3.50

Mail Orders Filled
Write Dept. S. A. C.

32nd St. Near 6th Ave.,,N. Y.

World’s Largest Camera Store
Built on Square Dealing
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Conducted by JACOB DESCHIN, A.R.P.S.

Light Control With an
Electric Meter

HE mere purchase of an exposure

meter of the photo-electric type,
today generally regarded as the most
efficient method of light measurement
available to the practical photogra-
pher, is by no means a guarantee
against incorrect exposure—unless
the meter is properly used. It is not
enough merely to point the meter; it
must be pointed toward the subject
with due regard to the angle at which
the meter is held and its distance from
the subject. Furthermore, many
workers fail to take advantage of the
various methods by which the pho-
tographer may truly obtain the full
control of exposure that his meter can
provide for him.

Beginners usually start off by decid-
ing on the particular subject matter
they wish to photograph, pointing the
meter in that direction and adjusting
the camera settings in accordance
with the reading thus obtained. What
happens? If it is a landscape with
beautiful clouds in the background,
the foreground is frequently under-
exposed. If it is a portrait, outdoors
or indoors, the face is either over-
exposed or under-exposed, depending
on the brightness or darkness of the
background.

The reason lies in the fact that a
camera view encompasses a variety
of light intensities, which may range
from very dark shadows to very
bright highlights, whereas the meter
is calibrated at a definite reflection
factor. Therefore, because the meter

¢, . . approaching the subject closely, regardless of camera position . . .

SCIENTIFIC AMERICAN -

encompasses more or less the same
area as the camera, when held at the
camera position it will take in a great
deal of light from the sky, as in a
landscape, and much less from the
foliage, etc. The result is an ‘“aver-
age” measurement that is of no use at
all because the light from the sky
will be relatively so strong that it will
greatly overbalance the light coming
from the foreground. As a result, the
sky reading is favored and under-
exposure for the landscape proper is
bound to result. Similarly, in the case
of a portrait outdoors, a reading from
the camera position will take in the
background and surroundings as well.

Book was lowered to take a
reading of shadow side of face
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If these are much brighter than the
subject, as in the case of a sky or a
sunlit wall, the portrait subject will
be under-exposed; if, as in the case
of a background of dark foliage, they
are less brilliant than the subject, the
latter may be over-exposed.

Since the objective in light meas-
urement is to obtain a proper reading
for the most important part of the
subject and to allow the exposure
latitude of the film to take care of the
rest, it must now be clear that in order
to get a well exposed landscape, or
portrait, the light reflected from these

s

Latest in meters

subjects alone must be measured.
This is usually accomplished by tilt-
ing the meter slightly, toward the
landscape, excluding the sky, in the
one instance, and approaching the
portrait subject closely enough with
the meter, regardless of the camera
position, to include within the meter
angle only the face of the person being
photographed. A convenient rule for
taking readings of objects at close
range is to approach the subject to
within a distance equal to the width
of the subject.

Sometimes, however, it is not pos-
sible to approach the subject closely
enough for proper reading. In such
cases, the substitution method of
meter measurement is used. If there
is a tree or a house in the shade across
the water that you want to include in
a particular view, all you have to do
is take a reading from your own
clothing or from a tree nearby and use
this reading for the exposure.

Where it is not possible to obtain a
meter reading of the direct reflection
from the subject, it is useful to read
the incident light, that is, pointing the
meter towards the light source itself.
In the latest meter to appear on the
market, General Electric’s Type DW-
48, provision is made for making read-
ings of this type direct. A self-multi-
plier is incorporated in the calculator
which automatically multipies ex-
posure when the meter is used for
incident light measurement in very
dim light. (See “What’s New” for
fuller description of this meter.)

How other electric meters may be
calibrated for use in reading incident
light is suggested in the following ex-
periences of C. W. Gibbs, A.R.P.S.

“In my experiments, I used the
Mini Photoscop. This meter is cali-

CAMERA ANGLES

as this requires care in exposure

brated in American Scheiner figures.
In my first trials a Kodaflector was
set up exactly six feet from the sub-
pect. Two small flood bulbs were em-
ployed. The meter was held near the
subject’s face and pointed toward
the lights. The meter reading was 9.
This value was jotted down and then
a series of exposures was made on
Super XX film. The films were de-
veloped in X33 for the correct time
to give a gamma of .7. Upon examina-
tion it was found that the exposures
were fairly good through a range of
from 1/250 at f/2 to 1/250 at
f/5.6. Setting the meter to these ex-
posures and then seeing what film
speed was equivalent to a reading of
9 it was found that these exposures
would have resulted from a setting
of 17 and 26. For normal use, then,
we would consider the Super XX to
have a speed half way betweéen these
two values. If the light were dull or
if we were compelled to shoot at a
higher speed than normal, we could
see by setting the film speed to 26 if
we would get a good negative or if
it would be thin. If the latter, we
could compensate to some extent by
prolonging the development time.”
Any given scene may receive sev-
eral different exposures, each of which
will be considered correct for the re-
sult wanted, and this without regard
for the general over- or under-expos-
ure of the full image. A subject re-
flects highlights, shadows, and middle
tones. If the brightness range is longer
than the latitude of the film can take
in at once, the worker has a choice of
three procedures. He can read the
shadows or the highlights or the mid-
dle tones and use each reading as a
basis for exposure of the whole. The
fact that film has a tone range from
1 to 128 is used in a practical way on
the dial of the Weston exposure meter.
Besides an arrow provided for normal
readings, there is a letter U and an O
at either end of the indicator scale on

Takes the
pictures you’ve
never dared
to take

AKING out-of-the-ordi-

nary pictures is easy with
this KodaE Monitor’s 1/400-
second shutter. That’s fast
enough to “‘stop’”’ most action
... so you get pictures full of
life . . . while your subjects
move about as freely and nat-
urally as though there weren’t
a camera in sight. And even
on dull days, you get surpris-
ingly good results—your lens
is swift, precise.

Film-centering mechanism,
double-exposure prevention
device, body shutter release.
Pictures are big...sizes below.

PRICES ... With Kodak Anas:
tigmat Special f/4.5 lens and
Supermatic shutter, Kodak
Monitor Six-16, for 2% x 4%-
inch pictures, $48.50; Six-20
model (2% x 3%-inch pic-
tures), $42.50. At your deal-
er’s . . . Eastman Kodak Co.,
Rochester, N. Y.

KODAK

MONITOR
SIX-16 (f/4.5 Special)

=g

Going to the New York World's
Fair? Take your Kodak—visit the
Kodak Building—see the Greatest
Photographic Show on Earth.

the dial. By using this meter to read

ONLY EASTMAN MAKES THE KODAK
SCIENTIFIC AMERICAN 3
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Fifth Annual Scientific American

AMATEUR PHOTOGRAPHY

CONTEST
OVER

$1200

INPRIZES

regular prizes that the pictures win.

DIVISIONS IN WHICH PRINTS MAY BE ENTERED

Division 1. Human interest, including camera studies of people,
animals, and so on. Portraits will be grouped in this division.

Division 2. Landscapes, including all scenic views, seascapes, and
SO on.
Division 3. Action, including all types of photographs in which

action is the predominating feature.

RULES of the CONTEST

1. The groups will be judged inde-
pendently on the basis of pictorial
appeal and technical excellence.
The decision of the judges will be
final. In case of a tie for any prize,
duplicate prizes will be awarded to
the tying contestants.

2. Prints must not be smaller than 5
by 7 or larger than 11 by 14 inches.
All prints must be mounted, other-
wise they will be returned im-
mediately.

3. Photographs must be packed prop=-
erly to protect them during trans-
portation.

4. Non-winning entries will be re-
turned only if sufficient postage is

1st. Three $125 LONGINES, Corona-
tion Model, Solid Gold, Men’s Wrist
Watches.

2nd. Three $85 LONGINES, Pre-
sentation Model, Solid Gold, Men's
Wrist Watches.

3rd. Three FEDERAL No. 246
PhotoEnlargers (List Price $49.50).

included when the prints are sub-
mitted.

5. Each entry must have the following
data written on the back of the
mount: Name and address of con=-
testant, type of camera, and film,
enlarger, and paper used.

6. Contestants may submit no more
than two prints in each group, but
may enter any or all groups. In no
case, however, will more than one
award be given to any individual
contestant.

7. Prints must be in black and white.
Color photographs are not eligible.

8. Prize-winning photographs will be-
come the property of Scientific
American, to be used in any man-
ner at the discretion of the pub-

HONORABLE MENTION

Hollywood type spotlights.

oping tanks.

N this year’s contest, prints may be entered in any or
all of the three groups listed below, in accordance
with the rules. In addition to the seven major prizes
and five honorable mentions, there will be three SPE-
CIAL AWARDS that will be accorded to the three out-
standing photographs among the 36 prize winners.
These special awards will be given in addition to the

1st. Three Fink-Roselieve “Hi-Spot”

2nd. Three Mimosa Perkino devel-

36 PRIZES

PLUS

Three Special
Awards

IN EACH OF THESE DIVISIONS
THERE WILL BE AWARDED
SEVEN MAJOR PRIZES AND
FIVE HONORABLE MENTIONS.
WINNERS OF THESE PRIZES
BECOME AUTOMATICALLY
ELIGIBLE FOR THE THREE
SPECIAL AWARDS.

THE PRIZES

4th. Three FEDERAL No. 345
Photo Enlargers (List Price $42.50).

5th. Three PIERCE CHRONOGRAPH
Men's Wrist Watches (List Price
$19.75).

6th. Three BERMAN-MEYERS Flash
Guns complete with case (List
price $15).

Tth. Three FINK-ROSELIEVE Vaporators
(List price $12.50)

3rd. Three Raygram Wood-Chrome

Tripods.

4th. Three Fink-Roselieve Audible

Timers.

5th. Three Fink-Roselieve Satin-

Chrome Range Finders.

lisher.

9. Scientific American reserves the
right to purchase, at regular rates,
any non-winning entry.

10. No entries will be considered from
professional photographers.

11. All entries in this contest must be
in the hands of the judges by
December 2, 1940. Results will be
announced in our issue dated Feb-
ruary, 1941.

12. The contest is open to all residents
of the Western Hemisphere who
are not in the employ of Scientific
American.

following special awards:

THREE SPECIAL AWARDS!

Winning pictures in the three divisions will be grouped and
judged further to determine which three of them shall be
considered as the best in the entire contest. To the contestants
who entered these three photographs will be presented the

1st. One No. 715 Weston Exposure Meter (List price $24.)
2nd. One No. 650 Weston Exposure Meter (List price $19.95.)
3rd. One No. 850 Weston Exposure Meter (List price $15.50.)

13. In fairness to all contestants, fail-
ure to comply with any of the
above rules will result in auto-

MccClelland Barclay, artist
matic disqualification. y

Ivan Dmitri, artist and photographer

Address all Entries to

THE JUDGES:
T. J. Maloney, editor of U. S. Camera
Robert Yarnall Richie, photographer

Photograph Contest Editor, Scientific American

24 West 40th Street

New York, N. Y.
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the extremes of brightness in a sub-
ject and then setting the U instead
of the “normal” arrow, or the O, de-
pending on which end of the subject
brightness range is to be favored, a
reasonably correct exposure will be
obtained that will take advantage of
the full scale of the film.

A last word. You may follow these
suggestions and still go wrong. How-
ever, before you start blaming the
meter, ask yourself the following
questions:

1. Am I using the correct speed
rating for the film?

2. Isthe shutter working properly?

3. Was the resulting negative cor-
rectly developed?

Behind the Speedguns

HERE is much more to a Speedgun

than may appear on the surface,
as a visit to the Speedgun Corpora-
tion’s plant in Bloomfield, New Jer-
sey, has convinced us. For one thing,
more than 600 separate parts are re-
quired for the assembly of the vari-
ous Speedgun models. To produce
these, the Speedgun engineers employ
150 special tools, one of which is a
tube-cutting machine that not only
saves several burring operations in
cutting dural and brass tubing, but
is capable of slicing two-inch tubing
to lengths as short as 10/1000 of an
inch. The Speedgun engineers design
and make their own tools in many
instances, thus making the plant in-
dependent of outside sources of sup-
ply.

The development division of the
plant, under the supervision of Philip
K. McGall, inventor of the Micro-
switch, is carrying on the work begun
ten years ago by S. Mendelsohn, of
the Speedgun Corporation, in devel-
oping new techniques in synchroniza-
tion design. Many of the models
turned out by this division are never
seen by the general public, but the
facts learned are incorporated in the
design finally chosen for inclusion in
the finished commercial product. The
research is pursued not only for the
sake of perfecting designs for current
requirements, but also to keep a
weather eye out for future needs and
developments.

One of the items that will see the
light of day in the near future is the
Multiflector, a reflector-magazine
holding six No. 5 G. E. “Mighty
Midget” bulbs; these are mounted on
the gun in the usual way and the
lamps flashed either individually or
in unison, depending on the number
of switches thrown. A special carry-
ing case holding six of these Multi-
flectors will be available, thus mak-
ing it possible for the photographer to
load 36 bulbs at once and never handle
a single bulb until they have all been
flashed. “On the fire” is another gun,
to be known as the Superspeed, which
will fire 12 flashbulbs one after the
other and which can be operated
either on or off the camera.

For accurate testing of shutter syn-
chronization, a Speedgun Timer has
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been made available to newspaper
offices and will soon be ready in suffi-
cient quantity to be placed in cen-
trally located agencies throughout the
country. The tester works at 1/10,000
of a second and permits ready testing
with every assurance of certainty as
to the result.

Portraits With A
Spectacle Lens

EET your optician friend to make
you up a spectacle lens of a focal
length your camera will accommo-
date, mount it in a square of card-
board of the right dimensions to fit
the front of your camera, and try your
hand at soft-focus portraits. The re-
sults may surprise you. The illustra-
tion is an example. Notice how the
highlights spread out into the sha-

With a spectacle lens

dows and a general softness of out-
line prevails over the entire face.
Sharp pictures are not always the
best pictures, particularly in the case
of portraits; a soft picture such as
this may often be superior.

Fine-Grain Developer
Formula

FINE-GRAIN formula that appeared

in the older issues of the “Gevaert
Formula Book” is reprinted in the
current issue or the Gevaert Sensiti-
zer. It consists of only metol and so-
dium sulfite made up as follows:

Metol ...ccoovviieiiieiicceeee, Y4 ounce
Sodium sulfite—

(anhydrous) ........ccccceeuu. 3% ounces
Water to make ......ccccceeuuueeennn. 32 ounces

Development is for 20 minutes at 65
degrees. Distilled water is recom-
mended. The developer issaid to keep
a very long time.

National Photonews
Weekly

WEEKLY journal of news and com-
ment concerning matters photo-
graphic and cinematographic has re-
cently made its appearance, with
headquarters in Washington, D. C. An-
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Come and get the

New Mendelsohn
C Deluxe (Series D)
Speedguns

For reqular-sized Speed Graphics
Automatic Speed-Ejector for bulbs
Ingenious, completely rainproof head
Self-lock, budgeproof battery case
Camera and Speedgun always safe
New positive switch button
Exclusive safety switch button gquard
Proven Speedgun all-electric tripper
$17.00, with 7” Adjustable Aplanatic
Reflector; $16.00, with 5” Adjustable
Aplanatic Reflector

* Also Ready! Speedgun Deluxe C,
Jr., (Series D) for miniature Speed
Graphics. Same features as larger
medel. $19.00, with 5” Adjustable
Aplanatic Reflector.

See these two new Speedguns, as
well as all Mendelsohn Speedguns,
including the now famous models
for Leica and Contax, at your
dealer, or write to Dept. B]-B.

Made in U. S. A.

S. MENDELSOHN

46 Farrand Street, Bloomfield, New Jersey

THREE rolls any 6- or 8-exposure film
developed. 24 deckled Salon - type
prints made from good negatives. 3

Regularly '$2.40-— now only $1.00
You save $1.40.

UNLESS YOU
Send No Money Wi5isos
Just mail coupon below with any 6. or 8-exposure roll and by

boseed panel prints—2 Credit Slips (entitling you to 2 more

—or send 81.00 with coupon and we pay postage. Enjoy better

*30 MONTHLY FOR BEST PHOTOS

| ROYALTONE, DEPT. 135

CONTESTANTS =

HERE'S HOW TO SAVE MONEY W
pHOTO-Fans: — SAVE *1.40

ON YOUR NEXT 3.

ROLLS or FILM!

3 GIANT-SIZE
Photographs

FREE!,

IGCEST PHOTO BARGAIN EVER OFFERED.

Enlargements (8” x 10”) as bonus. 3[‘*\‘ ¥

pSI[a ’3!

return mail you will receive .your developed negatives—8 em-

rollsdeveloped and printed at no further cost)—and 3 Enlarge-
ment Coupons worth 45¢ each. Pay Postman $1.00 plus postage

pictures and ¢t photo costs. Mail coupon now with $1.00 and
1, 2 or 3 rolls. Twenty-two years of satisfied customers.

37 West 57th Street, New York, N. Y.

D Check here if $1.00 enclosed for 3 rolls and Enlarge-
ments prepaid. Money back if not delighted.

D Check here if C.0.D. plus postage.

MName.
Addr
City & State
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: : CAMERA ANGLES——
Write Bass for this c
double 8§ mm nounced as “a national publication Make M Oney
Revere for amateur photographers,” it is pub-
. . lished every Saturday under the edi- .
|Sel:sg :ml::,tte,",*faé'f:ﬂ:,l.e. torship of Don Bennett. The publica- Wl t h
iaks 12.5 mm., F:3.5 tion states that it “welcomes news of
ens . ....... $29.50 e egs .
Turret model F:2.5 t}.le.actlvmes of camera clubs. and in- Y C ’Y)
d  lens ........ $65.00 dividuals and manufacturers interest- our vamera
,’ b 500 watt Revere Model ed in amateur photography,” and asks
- =% B Projector ..$59.50 that in submitting copy having a time
Dept. element, the contributor should allow Ph M l
B ﬁﬁ'ﬁﬁﬁfgz AD for the lapse of one week’s time. The OtO- ar {ets
Weite for F cl;lICAsiO-"-l- Soeci publication should be addressed:
" Seill or Movie preference, Lo National Photonews Weekly, Editorial .
Office, News Building, 1013 Thir- This 144-page book
teenth Street, N. W., Washington, D. C. tells what to “shoot,”

Labels on Bottles how and where. Gives

) directions for submit-

NE of the most vexing darkroom . h h
problems is how to make labels ting p otogl:ap s to
stick on bottles. If some way were magazines. Lists hun-

found to prevent sloshing water or dreds of markets for
other liquids over the label, there eas et

i
' . would be little trouble, but as this photographs, together
// ’;'[p; A’e Yoyfﬂabbq usually appears to be unavoidable, it with the types most
it necessary to provide a means of suitable for each.

protecting the label under all circum-
stances. A suggestion is offered by

A FILMO /s Your Buddy’

Morris Germain, A.R.P.S., that he Ninth Edition
claims has worked for him for a long Revised—Up-To-Date
time. He takes a few sheets of un-

developed glossy printing paper and, 50 Cents, Postpaid

by the ordinary darkroom printing
safelight, immerses it in the regular
fixing bath. After the paper has been SCIENTIFIC AMERICAN
“fixed out,” he turns on the white ' :
light, washes the paper in the usual 24 West 40th Street  New York City
way and then allows it to dry on a
ferrotype tin. He then cuts the paper
up into the sizes he needs and letters
the paper with black waterproof ink.
When the ink has dried thoroughly, he
wets the paper again, squeegees out ‘

the excess water, applies ordinary li- Profitable
brary paste on the back and attaches 3
it to the bottle. The last operation is Photography |

Makes movies at $ 4950 a coating of spar varnish. }

snapshot cost! With the
Filmo Auto Load 16 mm. Motion i
Picture Cameras from $115. New Reﬂ.ex CClse « . !
Other models to $1155. ) ) Mlnlature Camera J
F automobile trips are your hobby—if you SOLE leather, Velvet—hned’carrymg [
Ilike to go places and see new sights—the case for the new Brownie Reflex . :
palm-size Filmo 8 Movie Camera is your | Camera is being offered by United By Edwin C. Buxbaum, A.R.P.S.

“buddy.” Filmo 8 7s @ fine camera and it does it
Jfine work—it brings the trip home with you— Camera Exchange of New York City.

doubles the fun, makes it /ive forever. You can The case follows the styling and ESIDES having a consider-
loaditin twenty seconds! Film drops into place | design of similar cases made for more

without threading over sprockets. Just press the i i
¢ ! expensive cameras of the candid type
button—what you see, youget,in black-and-white b yPe,

able amount of fun with the
miniature camera, making trick

: : and features a drop front allowing
O o e Bl reador for the s il iking ||| how” s phogeapsand th
wood’s professional movie equipment, with | lens; it also has a die-cut window in like, you can also use it for spe- |
four speeds, device foranimating cartoons, and | the rear so that film exposure num- cial paying work. This little paper- ‘
DO For 2dding accessories 2 Jont skill | bers can be seen as the film is wound. bound booklet of 72 pages tells
your p,resent and future needs. Its ownership | The cord furnished by Kodak as a not only how to make interesting

va add imT-.eabstl;mb’i‘y h(z the pleasure ﬁou get | part of the Brownie Reflex is used as
rom your hobby. Talk it over with your i

cameradealer. He knows Filmos. From $49.50. the carrying strap.
As little as $10 down. Bell & Howell Com-
pany, Chicago; New York; Hollywood; Lon- | For Nature Shooters

i
photographs that are salable to r‘
news agencies or magazines but |
also gives many clues to the very

don. Established 1907. large number of types of photo-
FREE MOVIE BOOKLET s HOOTING insects and other small graphs that can be sold. For those

e e T T T creatures frequently offers ob- who wish to mix profit with pleas-

BELL & HOWELL COMPANY .

1838 Larchmont Ave., Chicago, Ill. stacles because they cannot be kept ure this booklet should prove most

all shout Filmo s mm, Caméras Ang In one place long enough for the helpful. — $1.10 postpaid.

necessary critical focusing (close-up
lenses being required) and relatively

Projectors.

Name._....__.___.. . For sale by
Address. . » long exposures. One Worker got out
Gy R State.. . __ sanio | O the difficulty by placing the insects SCIENTIFIC AMERICAN

in a bottle and then injecting into the !
bottle a small quantity of illumina- | 24 West 40th St., New York, N.Y.
ting gas from the kitchen gas jet. The ‘

creatures become dulled and as a re- w

PRECISION-MADE BY

(ol & Howell
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Amateur Photographers

New Ways 1N PHOTOGRAPHY, by
Jacob Deschin. Eminently practical
from every point of view, this new
book contains nothing of theory and
nothing that the advanced amateur
photographer will not find valuable
in one way or another. It covers the
whole range of amateur photography,
discussing such things as trick pho-
tography, photomurals, retouching,
infra-red, and a number of other sub-
divisions that will not be found else-
where in as clear and concise a man-
ner. $2.85.

So You WanT 10 TAKE BETTER PIc-
TURES, by A. P. Peck. A4 friendly, face-
to-face chat with the camera owner
who has his developing and printing
done at the photo shops, yet wants to
know enough about his camera and its
uses to enable him intelligently to
utilize it to best advantage. Over 200
pages, dozens of illustrations. $2.10.

UN1vERsAL PHOTO ALMANACAND MAR-
KET GUIDE. How, when and what to
photograph in order to make money
with your camera; where to sell dif-
ferent types of prints. $1.00.

AMATEUR FiLM MAKING, by George H.
Sewell, A.R.P.S. Useful to the begin-
ner as well as the expert movie maker.
Tells about films, cameras, exposure,
film editing, story telling with the
camera, and so on. Illustrated. $1.60.

CHAMPLIN ON FINE GRrAIN, by Harry
Champlin. A complete hand-book on
the entire subject of fine grain, in-
cluding formulas and how to com-
pound and use them. $2.10.

PuotocraPHIC HINTS AND GADGETS,
by Fraprie and Jordan. How to make
all kinds of photographic accessories;
from film clips to cameras to light-
ing equipment, and so on; 250 articles
and nearly 500 illustrations. $3.60.

PortrAIT PHOTOGRAPHY, by H. Wil-
liams. Fundamental principles of
composition and lighting, paving the
way to satisfactory results in this
particular branch of photography.
$4.35.

PuotocraPHIC ENLARGING, by Frank-
lin I. Jordan, F. R. P. S. One of the
most interesting and authentic books
on enlarging. Its 224 pages cover
every phase of the subject and 75
illustrations, many of them salon-
winners, show the value of correct
technique. $3.60.

Prices Quotep INCLUDE PoOSTAGE

We Can Supply Any Photographic
Book in Print

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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sult move very slowly. It is a simple
matter then for the photographer-
naturalist to place the insect where
he pleases and to take his time about
focusing and shooting. For the in-
formation of the tender-hearted, the
effect is temporary and after the gas
wears off the insect moves normally
again.
e O o

WHAT'S NEW
In Photographic Equipment

Moore “LoNG FELLOW” ENLARGER

($50 without lens) : Features cool-
ness, compactness, versatility. Both
enlarger and baseboard mounted on
90-inch chromium plated tubular up-
right. When not in use, enlarger and
baseboard may be swiveled against
wall. Suction ventilation of lamp-
house, aided by insulation of lower
condenser from body of lamphouse,
results in negative being absolutely
cool. There is no material rise in tem-
perature, even if negative is left in
enlarger for period of several hours
without any air circulation other than
that provided by enlarger itself. En-
larger employs metal sleeve bellows.
Equipped with three lens boards,
recessed, flat, and protruding to take
all normal focal length lenses up to
and including 6-inch. Employs double
condenser system, 4l-inch conden-
sers removable for cleaning. Position
of light bulb adjustable. Equipped
with plastic light filter for use when
focusing on paper. Focusing by
micrometer gear. Will take negatives
35mm to 2¥ by 3¥% inches and any
2Yy by 3V4-inch portions of negatives
up to 11 by 14 inches. Wooden base-
board, crack - proof, warp - proof,
measuring 20 by 30 inches, may be
rotated through 360 degrees, vertically
or horizontally, allowing for any de-
sired distortion or correction. Two
brackets furnished with 90-inch up-
right for attaching to side wall or
floor and ceiling. Regular table model
also available called “Short Fellow”
($40 without lens).

BROWNIE REFLEX ($5.25): Miniature

twin-lens reflex camera for be-
ginner. Large, brilliant, efficiently
hooded reflex view finder; image re-
mains visible during exposure. Takes
12 pictures 15 inches square on No.
127 roll. Size of camera: 434 inches
high; 31/3 inches wide; 2% inches
through. Compact design without
projecting fittings. Automatic self-
cocking shutter with bulb and instan-
taneous settings, and plunger-type
release. Lens good quality meniscus
of correct speed for daylight snap-
shots, as well as snapshots at night
with high-speed film and Photoflood
set-up. Fixed focus.

GENERAL ELECTRIC TYPE DW-48 Ex-

POSURE METER ($21): One-hand
operation made possible by special
calculator arrangement; spring-ac-
tuated hinged cover, new locking de-
vice. Meter calibrated to measure

SCIENTIFIC AMERICAN

NOTE: We can
supply, from our
large stock,
nearly all im-
ported items that
are now not gen-

erally available.
Write and tell us
your wants.

8.50
Leica D F3.5 ....... 3
Bantam Special F4. .
15 V.P. Foth Derby F3.5 . .
15 V.P. Pupille F2 ........... .
15, V.P. Vollenda, Compur F3.5 .
:/2 V‘g. Faltcml] “(23{” FFé!SS . .
12 V.P. Detrola “K” 5 ... . v
2%/4 x 313 Bessa Voigtar F4.5 Compur 22.50
Nat’l Graflex Ser. II F3.5 ... . 52.50
9 x 12 cm. Ernofiex II F4.5 59.50
9 x 12_ Voigtlander, Single Ex 12.50
Super Ikonta C Special F4.5 ..... 54.50
Perfex Stand. Model F3.5 R. F. 18.50
Argus A2F B S T 9.75
Super Baldina R. F., Compur F2 42.50
Agfa Memo F3.5. New Model ... 18.50
Robot I C. Z. Tessar F2.8 ..... 69.50
Argus A ....i.iieee.n 6.50
Univex Iris F7.9 .. ... 4.50
Detrola ‘G’ F4.5 . 7.95

214 x 214 Baby Bessa Jr.

raflex F4.5 Ros
9 cm. Balda C. Z. Tessar F4.5
Argus AF, F4.5
V. P. Korelle Tessar F3.8 Compur
Super Pilot ¥2.9, E. N. V.

Film Pack F2
Voigtlander Brilliant F4.5 Compur ....

All Items Sold with 10 Day Money-Back Guarantee
Send All Mail Orders to 142 Fulton St.

ANY ROLL DEVELOPED and
8 Amazingly Beautiful Prints in
! Natural Colors ...............

Natural Color Reprints ............

NATURAL COLOR PHOTO SERVICE

€238, Janesville, Wisconsin

opportunities. ~Prepare in
spare time. Easy plan. No previous

experience needed, common  school

al education sufficient, Send for free
booklet, *‘Opportunities in Photogra.

phy”. particulars and _requirements.

ome American School _oi Photography

ept. 2. N
3601 Michigan Ave. Chicago, lll

Splendid

\"%
=

=

E

For “PRIZE WINNING" Prints

Study These Outstanding Features
@ Of perfect design @ Horizontal and Vertical
Projection @ Easy to focus @ Double Adjust-
able Bellows @ Interchangeable Lens Boards
@ Dustless Negative Carriers @ For 35mm. to
5x7 films @ May be used as a camera @ With
or without condenser @ Perfect ventilation.
ENLARGING TREATISE SA740 FREE

225 W. Madison St.’

Burke & James, Inc. chicaao, it
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It is Easy to Take

24 West 40th Street

N the 210 pages (16 chapters) is all you
need to know to guide you along the path
to better photography. Dozens of illustra-

tions help to explain the text. Board covers.

BETTER PICTURES

« « « if you know a few of the simple
fundamental requirements. Once you find out how your camera works, learn
how to make correct exposures, and master the basis of composition, your
camera results will show immediate improvement. You need not wade through
text books, dry treatises, in order to obtain this information. Into “So You
Want to Take Better Pictures,” the author, drawing on a varied experience
in photography, has packed just the things you need to know. Questions
and problems have been anticipated, answered in detail, for the camera
owner who has his developing and printing done at the photo shops. Written
as a running story of your camera and how best to use it.

Chapter Summary: What Your Camera Does; Equip-
ment for Better Photography; Indoor and Outdoor
Pictures; Portraits; Action Photography; Candid Pic-
tures; Angle Photography; Color; Tricks with Your
Camera; Troubles and How to Overcome Them.

“SO YOU WANT TO TAKE BETTER PICTURES”
By A. P. PECK

Associate Editor, Scientific American

$ per
Copy
(Plus 10
cents postage)

Order direct from

MUNN & CO., INC.

New York City

Experimenters — Schools — Field Workers

An Accurate Balance at a Price

Within the Reach of All

Sensitive to 2/50 gram
Weighs up to 100 grams
Compact—No loose parts
Modern, durable construction
Small convenient size

Handsome streamline design

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

Never before a balance with all these exceptional features!

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

Extreme Sensitivity—Weighs to one decimal
point farther than the usual low-priced
counter scales and serves nearly every labora-
tory purpose short of precise analysis.. The
capacity of 100 grams is ample for the delicate

weighings made in the usual course of teach-
ing, organic synthesis, experimental work,
compounding, photographic work, etc.

Compact-Convenient—Does not monopolize a
laboratory table. Placed on the desk of the
busy technical executive, it will soon become
indispensable.

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

Graduated in either the Metric System (grams) or the Apothecary’s System (grains,
drams and ounces). In ordering, please indicate which of these you desire.

BENNETT BALANCE—$8.00 plus 40c Postage

Tech Editorial Service, 26 West40th Street, NewYork,N.Y.
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light in standard foot-candles. By
means of incident light and hinged
cover, single scale on meter covers
range of sensitivity from 0.05 to 1700
candles per square foot. New feature
permits locking calculator after read-
ing is taken so that calculator adjust-
ments will not change if meter is put
in case or pocket. Other features:
simplified calculator for still, color,
and movies; self-multiplier on cal-
culator which automatically multi-
plies exposure when meter is used for
incident light measurement; film
values up to 800; F stops from f/1 to
f/44 and shutter speeds from 1/2500
of a second to 100 seconds. Accom-
panying each meter is 110-page data
book giving film values, filter factors,
Photoflood and Photoflash data, paper
speeds, and formulas.

RECOR FRESHMAN PHOTOGRAPHIC KiIT
($11.95): Outfit includes camera,
enlarger, rolls of film, roll-film de-
veloping tank and all necessary dark-
room accessories: chemicals, enlarg-
ing paper, film safelight, thermometer,
film clips, trays, and so on. Manufac-
turer says: “While primarily designed
for the youngster and beginner in
photography, it will also appeal to the
more serious minded worker as pro-
viding a practical groundwork in the
fascinating hobby of photography.”

THE ROUND TABLE

Questions Answered for
the Amateur Photographer

®@. I am planning to make an en-
larger. My largest size negative will
be 214 by 314 inches. In consulting a
table I find a 4l4-inch focal length
lens requires a distance of 634 inches
from negative to lens for a two-times
enlargement. Could I use a single ex-
tension camera (4%4-inch  focal
length) for the lens and bellows by
fitting a light-tight box on the back
of the camera?—C. R. W.

A. The arrangement you suggest
sounds practical enough because you
will have sufficient leeway in your
bellows for the necessary adjustment
for a wide range of magnifications.
It is important, of course, that the box
you construct fits snugly over the
back of the camera and permits no
light to escape around the connecting
edges.

®@. Where or from whom could T
get specifications on the many lenses
that are on the market for the minia-
ture enthusiast to choose from? De-
tails I want to get include the type
class of the lens, good characteristics
and limitations, diameter of circle of
confusion, degree of color correction,
method of focusing, size of plate cov-
ered at full and at reduced aperture,
and so on. Such a jumble of names
(Ektar, Cintar, Triotar, Tricor, Elmar,
Hektor, Zenor, Hypar, Dagor, etc.,
etc.) means so little to me.—W. L.

A. Some of your questions are an-
swered in scattered sources, but we
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Sensationak Borgains
IN

CAMERAS (MOVIE OR STILL)
PROJECTORS — ENLARGERS
® ACCESSORIES @

Due to our tremendous stock of
shghtly used items we are in a posi-
tion to quote real BARGAIN
PRICES
Liberal Trade-in Allowances—
Write Dept. SA-8
Camera Exchange Originators Since 1890

NEW YORK CAMERA EXCH.
116 FULTON ST. NEW YORK CITY

When you write to
advertisers

® The Editor will appreciate
it if you will mention that

you
2w SCIENTIFIC

itin AMERICAN
PERFECTLY

35m m- PROCESSED 850

Fine grain developed (Eastman DK20) and
perfectly enlarged to 3”7 x 4” glossy prmts
‘““Mercury’’ type processed same price. New,
exclusive methods and equipment used. Cart-
ridge reloaded with Eastman Plus X, 25c. One
day service. Satisfaction guaranteed or money
back. Write for postpaid mailing bags and in-
formation.

TECHNIFINISH LABORATORY
119-H Lexington Avenue . . . Rochester, N. Y.

MODERN
PORTRAITURE

By Stanley R. Jordan

Adaptation of the technical
methods of Hollywood to still por-
traiture is the basis of Mr. Jordan’s
latest book for the advanced ama-
teur photographer. In it he presents
complete details on all phases of
portraiture photography, including
equipment, lighting, make-up, pos-

ing, and portraits of various types
under varying conditions. The
large number of illustrations, many
with explanatory diagrams, leaves
little to the reader’s imagination,
guiding him through from begin-
ning to end. (199 pages, 6%2 by 9
inches.) — $3.10 postpaid. —

For sale by

SCIENTIFIC
AMERICAN
24 West 40th St., New York, N. Y.
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do not know of any one complete
reference where information such as
you want may be obtained. However,
the individual manufacturers or dis-
tributors are always glad to supply
such information on request. Their
addresses can be obtained from maga-
zine advertisements or from your
regular photographic dealer.

@. Enclosed are a couple of vest-
pocket size negatives and a couple of
commercial prints. I know the com-
vosition isn’t so hot and the lighting
is terrible, so don’t bother to card me
out about that. However, a strong
magnifier on the negatives shows a lot
of detail that does not show up in the
prints. Now the question: Could an
old bird like me (fiddling with cam-
eras for forty-odd years) do any better
if he got a hundred dollars’ worth of
equipment and spent his spare time
in the cellar? Is there any likelihood
of better results if I were to do the
work myself instead of sending them
to a finishing plant?—H. A. H.

A. That depends on the plant to
which you send your films. Some of
them are first rate. In general, how-
ever, you could probably do much
better in many instances because you
would be able to give the work more
time. The negatives you enclose seem
rather contrasty and should have been
developed in a soft-working developer
because of the contrasty lighting em-
ployed. You would know this and
would be willing to use the proper
developer for the type of exposures
made. This is one great advantage of
doing the work yourself. As for the
prints, a softer paper might have
helped matters some. In general, it
is far better that the serious worker
do the processing himself. The results
will be more satisfying because the
worker will be able to give each print
the care and attention that the aver-
age finishing plant does not have the
time for; the prices they get would
not justify the effort.

Q@. I have a Contax III with a /1.5
lens. Can I use it in an enlarger of
the Kodak type?—Dr. H. D.

A. We do not know which of the
Kodak miniature enlargers you have
reference to, but, provided it will ac-
commodate a 2-inch lens, you should
be able to adapt it to the enlarger.
Of course, a special lens flange will be
required.

Q@. Ihave a 214 x 314 Speed Graphic
and I use an Abbey battery case and
reflector for the built-in focal plane
synchronizer, with Press 40,000 flash
bulbs. I shoot at 1/225 at f/8 and
the exposures are perfect, but when I
drop the exposure down to around
1/100 the density begins to fall off at
the bottom of the negative.—M. K.

A. The Press 40,000 bulbs should
not be used with shutter speeds slower
than 1/200th second, according
to the advice of the manufacturers.
This speed—or greater—permits the
focal plane shutter to traverse the
film while the light is at its peak.
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i Newest optical type meter . . . Appears is
1 held and operated exactly like expensive photo-
: electric meters. . . . Operation quick and
simple. . . . Meter is entirely pre-set-table.
Complete with neck cord, mstructmns in
©21 attractive box. Comes in models  for

i motlop picture cameras, and $'85

+ for still, each at

‘ At all leading dealers.
- for literature S-9.

‘“. . . the place to go if you would know what can be
done Wwith the camera and how it is done.”—N. Y. SUN.
he has marked ability to recognize and develop
to its maximum degree the artistic individuality of
others . . .7 THE CAMERA
RAB'NOVITCH is the teacher of Dmitri
Kessel, The Grand Duchess
Marie, Esther Born, Ernest Born Curtis Reider,
Robert Boutet-Scallan, Saxon & Vlles, Ben Schnall
and others in recent and very recent years.
20th year. Day-evening. Now enrolling Sept. class.
TEN ONLY. Write for catalog S5 to 40 W. 56th St.,

PHOTOGRAPHY

. RABINOVITCH
Studio - Workshop - School of

E FThor‘l)ugh practical tramm§u

or easure Or career.
phases photography. Commerczal rom

News, Portrait, Advertising,

Motzon Picture, Color Teachmg

staff of noted authorities. 30th xpe

year. Send for Free Booklet.

New York Institute of Photography
10 West 33 Street (Dept. 134) New York City

Eﬁecnvely shields lens from
light flare, yet does not cut in-
to picture area, even at maxi-
mum aperture values. Strong,

light duralumi designed
so that filter discs can be eas- | Famm g3 @gg
i[y ‘.L d Shad. av: 1able
e For 32
for lenses from 23 to 42 mm, Fiter-.-.. $1.98
in diameter. Use coupon to o
b i $2.49

order a Lafayette Sunshade.

?HOTQGRAPHSRS EVERYWHERE

_ ars praising thhyette s new camera cota-
. log. Has sverything you need to take better
pictures. All the famous nomes in cameras
and equipment ond dll vqiue-pnced Mail
'coupot: for your FREE ccpy ot once. ?

L NEw YBRK
CHICAGD

I Dept. 23H —100 Sixth Ave.. New York

[
I
10t enclose § Ploase Rush My Order, | :Ll&ﬂ;:
s -amera Catal e . I 3 ' 3 :
:DR h FREE Camera Catalog No. 81 Y oREwaRk
NAME 1 meenniy
] ADDRESS 1 JAMAICA L |

] l USE COUPON
o - TO ORDER
e LI
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ARMY-NAVY BARGAINS

Haversacks ..... $0.75 Cart. Belt ...... $0.60

Small Cart. Box. .25 C. W. Trench Tool, 75

Sun Helmet .... .75 Rope Lariat ... 75
Springfield Rifle 45/70 C/F g4. 25

75th Anniversary Catalog 1865—1940, 308 pages, over

2,000 illustrations of pistols, rifles, daggers, medals,

ssddles, etc., mailed for 50 cents. New circular for

3¢ stamp.
FRANCIS BANNERMAN SONS, 501 Broadway, New York

ARMY KRAG

Carbine style, High
power, Manufactured at
Sprmgﬁeld Arsenal. Suitable
for large or small game.
Military Equipment, Camp and scout
supplies, also a general line of useful
articles.
Send 10¢ in coin or stamps for
illustrated catalogs.

W. STOKES KIRK

The PEEP-SCOPE

(Patent Pending)
The Standard Sight of Tomorrow

a telescoplc peep-sight equipped with high quality,
precision ground lens of 134 power. Replaces peep
discs-—Improves vision for targets and hunting—
Free from blur—Easily attached to all peep disc
holes except Marble, but does fit Marble-Goss—
Width of field 12 to 25 feet at 100 yards accordm
to mount—Satisfaction guaranteed. Price $4.

MOHAWK PRODUCTS Cohoes, N. Y.

MANHATTAN GUN & REPAIR SHOP
EXPERT GUNSMITHING

Repair, Remodel, Reblue, Restock, and refinishing
of any domestlc or forexgn shotgun, rifle, pistol,
revolver and automatic. Rough turned stocks for
shotguns and rifles.

Wm. Schiessl 34 West 44th St.
Prop. and Master Gunsmith New York City, N. Y.

GUN COLLECTING

By Charles Edward Chapel
(1st Lt. U. S. Marine Corps, Retired)

Any gun fancier who has never rid-
den the hobby of firearms collecting
will, in all probability, reach the last
page of this book with the firm resolve
immediately to inaugurate his hither-
to neglected gun gathering activities.
A pleasing, narrative style smoothly
and rapidly motivates the presenta-
tion of historical and informative
data on antique arms and the pleas-
ure and profit to be had from their
ownership. Although written for the
novice, and therefore equipped with
an excellent glossary, index, bibli-
ography, and source lists of collec-
tors, museums, and periodicals deal-
ing with the hobby, the veteran also
will find this volume well worth add-
ing to his library. (232 pages, 5 by
7Y inches, 15 illustrations.) — $2.60
postpaid.

For sale by
SCIENTIFIC

AMERICAN
24 West 40th St., New York, N. Y.
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YOUR FIREARMS
and FISHING TACKLE

Conducted by A.D. RATHBONE., IV

INTEREST IN FIREARMS is traditional with American men; fish-
ing tackle is a requisite of one of the world’s oldest occupations.
Scientific development of guns and tackle, in the use of which
millions yearly find sport and recreation, fathers this month-
ly department which welcomes correspondence from readers.

It's Called “Targo”

oME will nick-name it “back-yard
skeet,”” some may call it “vest-
pocket trap,” but the Mossbergs have
termed their latestinnovation “Targo,”
and all who try it will sing its praises
from the standpoint of good gun fun
and excellent wing shooting practice.
The best part of the story is that, fol-
lowing their principle of providing
shooting enjoyment for more people
through good equipment at moderate
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Cocking

prices, O. F. Mossberg & Sons, Inc.,
have arranged to offer their new com-
bination gun-and-trap, together with
miniature pigeons to be used with .22
caliber long-rifle scatter shot shells for
indulging in the sport of “Targo” at
so nominal a figure as to make the
game available to all. For less than
$25 you can own the gun, the trap,
and even a net to save undusted
pigeons from breakage when they hit
the ground. Your operating costs will
be equally low, for the .22-caliber
shot shells can be had for 50 to 60 cents
per box of 50 and the clay birds will
be much less than one cent apiece.

The Mossberg Model 42 TR “Targo”
gun is in reality two guns in one, for
each comes with what is known as a
“Rifle Adapter Tube.” This is a rifled
section of .22 caliber barrel, 5 inches
long, which replaces a length of ‘“Tar-
go” gun smooth-bore barrel, and
which, by an ingenious new method
of rifling, converts the “Targo” gun
into a .22 rifle which is claimed to be
as accurate as though rifled through-
out. Furthermore, there is a 7-shell
capacity clip in the forearm below
the chamber which makes a bolt ac-
tion repeater out of the gun, shooting
any standard .22-caliber solid ammu-
nition.

“The Targo” gun is built on the
Mossberg ‘“Master” action, walnut
finish stock with molded trigger guard
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with finger grooves and molded butt-
plate. It is 43% inches long, weighs
about 5Y; pounds and balances nicely
with or without the trap. It has a
22-inch round, smooth-bore barrel,
and when fitted with the 8-inch “Tar-
go” tube equipped with a special choke
ring to prevent the shot from balling
and coming out as slugs, it gives a
nice, even pattern.

The “Targo Trap’” weighs 14 ounces,
is attached to the barrel just ahead of
the forearm, is easily removed and
will fit almost any single barrel .22-
caliber smooth bore or .410 bore shot-
gun. The trap cocks effortlessly, is re-
leased by the fore finger of the left
hand while the gun is at either skeet
or shoulder position. The swing of the
trap as it throws the “bird” is not suf-
ficient to produce an appreciable side-
ways recoil in the gun. To the con-
trary, the backward thrust is scarcely
noticeable as the target sails through
the air in any direction desired by the
shooter, and it will be at once under-
standable that the variety of angle
shots possible are almost legion. An
adjustment on the spring permits you
to vary the flight of the targets, mak-
ing the shooting easy or difficult, as
you like.

The “Targo” targets are 1% normal
size, will break on impact of the tiny
.22-caliber pellets up to 50 feet, and
are packed in lots of 200 in special
break-proof cartons developed by
Mossberg. When the Mossbergs say
“break-proof,” they mean it. During
a recent visit to the factory, Walter
Pierson told us of some of the tests
to which target-loaded cartons had
been subjected. They threw the
packed cartons down the factory
stairs, pushed them out the window,
dumped them off fast moving trucks
and generally kicked the poor things
all over the lot. Even when they
finally found a packing method which
enabled the targets to survive such
blitzkriegish treatment, they weren’t
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satisfied. When you receive your first
carton of “Targo” targets, you’ll find
a few extra for good measure and as a
sort of ‘“just-in-case” precaution.
Furthermore, five unbreakable tar-
gets, made of rubber, are a part of
each “Targo” trap outfit. These are
used in distance and direction experi-
ments with the trap, thereby saving a
lot of clay pigeons.

The “Targo” net, insurance against
ground-smashed pigeons, is 20 feet
square, is easily set up on 6-foot posts
and has a mesh fine enough to catch

“Targo” birds and shells

and save undusted birds, but large
enough and sufficiently flexible to per-
mit the netted targets to be drawn
through the net from below. With or
without the net, “Targo” is a new
sport to be enjoyed just about any
place, including an open field, the golf
or gun club, or even a large back yard.
The 120 to 130 pellets of a scatter shot
.22-caliber shell are very tiny and are
unlikely to cause damage when prop-
erly used, but as it still takes only one
pellet to ruin an eye, don’t forget the
tried and true Commandment of
Safety, “Never point a gun at any-
thing you do not want to shoot.” All-
in-all, we believe “Targo” has un-
limited possibilities for fun and help-
ful firearms practice. Want a “Targo”
booklet?

Clean Barrels Shoot Better

T’s a strange indictment against the
gunning fraternity that about 98
percent of the enormous annual repair
bill for guns is traceable to the own-
er’s neglect. The introduction of non-
corrosive ammunition led not a few to
the belief that, save for an occasional
patch and oil, the barrel cleaning chore
was a thing of the past. True, non-
corrosive shells will not rust the tubes,
but they are primarily intended to
knock over game or skeet targets, not
to prevent rust. Likewise, the little
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problem of leading is still with us, and
for some reason scattergun owners
seem more prone than riflemen to
rely only on oils, greases, and rags to
remove lead, perhaps on the theory
that the new powders fired through
a clean bore with no rifling eliminate
the necessity of this operation.

In view of the extensive array of
shotgun cleaning agents available, all
at a very nominal cost, there is really
no reason why shotgun barrels should
not receive the best of care with the
result that patterns will be improved,
kills will be cleaner, and the gun will
last longer. As every gunner knows,
lead in barrels retards and mutilates
the pellets, causing them to sheer
away from their normal flight and ruin
an otherwise effective pattern.

Not long ago we mentioned a new
shotgun cleaning device known as the
“Ferret Cleaner,” and we have since
observed that it has met with wide-
spread approval from scattergun men.
Like other tube-scouring implements,
the Ferret is designed to remove lead
deposits, and not to be used to the
exclusion of a good oil, or grease, and
a rag. But, unlike the old style wire
bristles, the Ferret “shaves” the lead
from the barrels instead of brushing
it off, often a not too effective process.

Composed of flat, bronze alloy wire,
soft enough to prevent gun barrel in-
jury yet hard enough to get at the lead,
the Ferret is tapered at both ends to
permit passing through the choke in
both directions, either on the clean-
ing rod or on a stout cord. It is self-
sharpening and works even better af-
ter having been used a few times. As
the coiled, flat wires are formed into a
tapered, cylindrical shape, it is un-
necessary to impart a revolving or ro-
tating motion to the rod when running
it through the barrel.

A recent letter from T. R. Walker,
of The Dairy Specialties, Inc., manu-
facturers of the Ferret, stated: “Since
we have been making Ferret cleaners
we have been surprised to find that
many men who have used guns for
years do not realize that they have
lead in their gun barrels. When they
clean their guns with a wire brush and
patches, they polish up the lead until
the gun looks clean. Then, when a
Ferret is run through, and they see the
amount of lead which is removed by
the bronze wires, they are unable to
believe their eyes.” All we can add
is that we continue to use a good grade
of oil for cleaning and lubricating, that
we “Ferret our guns” religiously after
shooting and that we believe the com-
bination provides good insurance for
longer lasting firearms and few, if any,
repair bills resulting from neglect of
our guns.

Aluminum Creels

wE’VE often wondered why some-
one didn’t make a creel of alu-
minum, and now along comes Messrs.
Smith & Focht with their “Ideal
Creel,” which appears to us to be very
well named, indeed. Weighing but a
few ounces more than our old reed

SCIENTIFIC AMERICAN

FREE Restockine cuild

24 Pages, Invaluable for Amateur, Professional
Gunsmiths, Home Craftsmen, Shooters. Complete
information, illustrations, Walnut Stocks, Blanks,
Gunsmith Tools, Remodeling, Actions, Blueing,
Checkering Tools. Limited Supply. Write today.

STOEGER ARMS CORP.
507 Fifth Ave. at 42nd St., New York, N.Y.

MASTERING THE RIFLE
By Morris Fisher

EALS with sight adjustments, firing posi-

tions, use of the sling, breathing, trigger
squeeze, wind allowances, ’scope sight eleva-
tions, choice and care of a rifle, and many other
items of importance to both beginner and expe-
rienced shot. For the new rifleman, the pro-
cedure of shooting is carefully outlined with a
view to assuring prompt results.

$2.60
Sold by
SCIENTIFIC AMERICAN

3 | SKEET AND TRAP SCORES
Can Be Improved With Clean Gun Barrels.
THE FERRET SHOTGUN CLEANER
Recommended by prominent gun editors
is far superior to old-style wire bristles.
Self-sharpening, flat, Bronze Alloy wires
shave instead of brush lead, rust, caking.
Positively will NOT injure barrel. 65¢
(No stamps) Specify gage. Dept. S-2.
i DAIRY SPECIALTIES, INC.
Sandy Hook, Conn.

SKEET

and how to

SHOOT IT

By BOB NICHOLS

To the skeet devotee this book
will be a friendly, helpful critic
in pointing out possible existing
faults of form, stance, fit of gun,
target lead, and other factors
which may have tended to inter-
fere with perfect scores. To the
inexperienced skeet shooter it
willbe a complete and competent
guide to the above named
phases of the sport, as well as to
choice of guns, constructive sug-
gestions and extensive informa-
tion on eyes and shooting glass-
es, clothing, field lay-out, and
the entire game from station one
to station eight. The author
writes in clear, graphic style,
gained from his own extensive
experience in skeet shooting and
from his knowledge and back-
ground as Arms, Ammunition
and Skeet Editor of Field and
Stream. (177 pages, 6 by 9V
inches, 46 illustrations.)—$3.60
postpaid.

For Sale by

Scientific American

24 West 40th St., New York, N. Y.
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CARD and PHOTO
STEREO-MIRROR

(single picture stereoscope)

We guarantee complete satisfaction.

PRICES $2.25 and $3.50
Send for leaflet

NU-MIRROR CO. Bridgeport, Conn.

TRADE MARKS
AND

UNFAIR

COMPETITION
By ORSON D. MUNN

A TrapE Mark is an intangible asset of a
business, yet its actual value may grow so large
that it becomes the very foundation on which
depends the whole structure of the business.
Because of this fact, every business man should
have available such information on trade marks
as will enable him to judge with a fair degree
of accuracy the desirability of any mark which
he may be considering.

Here, in one handy volume, written in non-
legal terms, is a simple yet comprehensive in-
terpretation of the Federal statutes and the
body of common law relating to trade marks
and unfair competition.

Price $1.00 postpaid

Published by

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y.
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ORS
ERS
SPEAKERS

Technical and Scientific Subjects

Your manuscripts, college theses,
speeches edited and criticized for style
and diction; suggestions for rewriting
given; possible markets quoted —
$1.00 per thousand words. Highest
references.

TECH EDITORIAL SERVICE
26 West 40th Street, New York City

Learn to Speak FRENCH

SPANISH, GERMAN or ITALIAN
A Another lan-
This New Way ! 3mther tan-
speaks a person of culture. Free Book
explains amazing Cortinaphone method
—which actually starts you speaking
a foreign language AT ONCE! Learn
quickly, easily, at home, in spare time,
this natural ‘‘learn-by-listening” way.
Write for free book—“The Cortina Short-Cut.”” No
obligation. State language interested in.
CORTINA ACADEMY, Dept. 158, 105 West 40th St., New York City
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basket, the “Ideal” is 12 inches long,
8V, inches high in back, 6-1/4 inches
high in front, and 6 inches wide. It
is extremely durable and the sprayed,
brushed aluminum finish not only
gives the creel an attractive appear-
ance, but also prevents sun flash.
Best of all, to our notion, is the
conversion of hitherto waste and use-
less space into additional convenient

“Ideal” 'for stream anglers

storage places for important items for
the stream angler. Besides the well-
ventilated fish compartment accom-
modating eight pounds of fish and
equipped with drainage openings
which will not drain on the user’s
clothing, there is a tackle compart-
ment. This has spaces for fly books,
leader box, fly oil, line dressing, skeet-
er dope and a built-in, removable bait
box. There is also a drawer for sinkers,
hooks, leaders, minnow rig, and other
small items. Inasmuch as we’re one
of those fishermen who isn’t happy
unless he can lug along everything
but the kitchen sink, and as we’ve
wished often for a place to carry our
camera, we think we’re going to like
the Smith & Focht “Ideal Creel.”
Would you like a descriptive folder?

POT-SHOTS
At Things New

STOEGER ARMS CORPORATION has just

brought out its latest publication,
an attractive 24-page book entitled,
“Stoeger Gun Stock Guide.” It offers
complete information concerning re-
modelings, gunsmith specialty tools,
Peerless actions and barrels, Peerless
remodeling of military and sporting
rifles, American and French walnut
stock Dblanks, blueing equipment,
standard targets, and many other
items of interest to the amateur gun-
smith. This new book is not to be con-
fused with the annual “Shooters
Bible,” published yearly by The House
of Stoeger, for the new one stresses
tools and materials for remodeling
and other gunsmithing activities. For
more than 50 years A. F. Stoeger,
Founder and President of Stoeger
Arms Corporation, has been widely
known for his helpful service in con-
nection with American and imported
guns and accessories. Long an expert
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gunsmith himself, he subscribes to the
school of thought that every gun
owner should intimately know each
part of his gun and how to care for it.

FepERAL CARTRIDGE CORPORATION offers

new wadless crimp shotgun shells
in trap and skeet loads only, in 12, 16,
and 20 gage. An increased number of
folds in the crimp tends to reduce
initial pressure and prevent deforma-
tion of pellets. All well-known good
points of Federal loads have been re-
tained in new shells, including hot,
snappy primer; locked-in base; cone-
shaped base wad; reasonably soft,
tough paper case; “old reliable” hair-
felt cushion wads; clean, bright, uni-
form shot. Federal also offers new
rifled slug loads for shotgun use in 12,
16, and 20 gage, and .410 bore. Like-
wise new are 28-gage loads in 27%-
inch hi-brass cases, with numbers 4, 6,
7% chilled shot, and in skeet loads
with number 9 chilled shot.

REMINGTON ARMSs ComMPANY offers

new, soft point “CoreLokt” bullet
equipped with notched jacket tip,
which controls mushrooming, provides
uniform expansion and makes it read-
ily recognizable. Heavier base of jack-
et prevents disintegration, locks lead
core, retains compact mass of non-
disintegrating bullet to full depth of
penetration and energy. The “Core-
Lokt” soft point starts mushrooming

Il=
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“Core-Lokt,”
and expansion;

showing notches
also vise test

immediately, expands to approxi-
mately twice original caliber at hunt-
ing ranges, retains same ballistics as
regular soft point bullets in compar-
able weights. Simple pressure test in
ordinary vise shows how special
notching of jacket provides directional
spreading lines for perfect expansion.
The “Core-Lokt” soft point costs no
more than ordinary soft points, is
available in 14 sizes: .25 Remington;
.25/35; .30/30 (2 bullet wgts.); .30
Remington; .30/40 (2 bullet wgts.);
.30/06 (2 bullet wgts.); .300 Savage;
.303 Savage; .32 Special; .32 Reming-
ton; .35 Remington.

FrasH!! — Colt’s Patent Firearms
Manufacturing Company have just
sent word that the long-awaited “His-
tory of Colt Revolvers” by Charles T.
Haven and Frank A. Belden is on the
press and will be ready September 1st.
This 700-page volume with 500 illus-
trations, handsomely bound with em-
bossed cover, will prove a reservoir of
information of daily value to every
collector and lover of firearms.
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Our Book Corner

THE BOOK DEPARTMENT of Scientific American is conducted,
with the co-operation of the Editors, to make available for you a
comprehensive book service. Each month the Editors select and
review in these columns new books in a wide range of scientific
and technical fields. In addition, they are ready at all times to
advise you regarding the best available books on any subject.
You are invited to use this service freely. Tell our Book Depart-
ment what kind of books you want and you will be furnished
with a list of available titles, including prices. When inquiring
about books, please be specific; remember that we can be of the
greatest help only when you tell us just what you are looking for.

EXTRA - SENSORY PERCEPTION
AFTER SIXTY YEARS

By J. B. Rhine, J. G. Pratt, Burke M.
Smith, Charles E. Stewart, and Joseph
A. Greenwood

T last there is a complete account

of the research conducted to date
on extra-sensory perception (thought
reading, telepathy, clairvoyance),
all the important scattered data hav-
ing been brought together here with-
in two covers. This book is a sum-
mary of what has been achieved so
far, a reference work covering the
field as a whole, a treatment of all
the evidence, a guide to the literature
of the subject, a condensation of the
greater bulk of it, and a handbook
of methods. It includes a digest of
56 articles of criticism of experi-
ments in extra-sensory perception,
mainly as made by psychologists, in
which these are dealt with without
emotion or heat; in fact, the whole
work is characterized by a com-
mendable kind of calm, in view of the
degree of superheat that has been
connected with the subject. This
book is a solid, serious study; there
is nothing fluffy about it, but it is
not heavy. The parts involving
mathematical analysis are sequestered
in 21 appendices, for readers who
yearn to delve. (463 pages, 5% by 8%»
inches, eight illustrations.)—$2.85
postpaid.—A. G. I.

SCIENCE FRONT 1939
By F. Sherwood Taylor, Ph. D.

HAPTERS on science and plant

growth, chemotherapy, sex and
the steroids, the stuff of life, cancer,
shock treatment for schizophrenia,
making o0il from coal, television,
liquid helium, inside the atom, quartz
clock, polar aurora, our view of the
universe, together make up this most
readable review of recent science—
much of it, not quite so recent, how-
ever, as 1939. (301 pages, 434 by 7TV
inches, 52 illustrations) .—$2.60 post-
paid.—A. G. I.

THE FLY TYER’S HANDBOOK
By H. G. Tapply

HETHER or not you tie your own

flies, this publication should be
in your library. Through word and
picture it tells you more about flies
and fly-tying in one evening than you
could assimilate in years of desultory
study on the stream. Written for the
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beginner in a successful endeavor to
reduce fly-tying to its simplest form.
The author, who is Editor of National
Sportsman, and a fisherman par ex-
cellence, clearly disproves the com-
mon fallacy that tying one’s own lures
is a difficult art. (71 pages, 5% by 7
inches, 56 illustrations.)—$1.10 post-
paid.—A. D. R., IV.

PRINTING INKS
By Carleton Ellis

UITE technical in many of its parts,

this volume by a noted industrial
research chemist covers completely
the subject of printing inks. General
discussion: the history of printing
inks, vehicles used, dryers, modifiers,
pigments, drying oils; and then vari-
ous types of ink, preparation of
matrices, printing ink problems, test-
ing; and, finally, a chapter on paper
for printing. Composition formulas,
tables, and graphs make some parts
rather heavy. Bibliographies, in the
form of footnotes on almost every
page, add up to an enormous total of
references. (560 pages, 6Y4 by 9V
inches, illustrated.)—$7.10 postpaid.
—F. D. M.

SCIENCE WITH SIMPLE THINGS
By Raymond F. Yates

IMPLE home experiments of an

elementary physical nature, for
keen lads of about 14 up, are described
in this book. It has chapters on
energy and the world we live in; ex-
perimenting with heat; aerodynamics;
sound; light; electricity; home
weather bureau instruments. Yet this
is not a textbok—is not conventional
or formal—Dbut tells what to do, then
chats about the significance of each
thing done. (245 pages, 44 by 8
inches, 70 illustrations.)—$2.60 post-
paid—A. G. I.

MATHEMATICS AND THE
IMAGINATION

By Edward Kasner and James
Newman

REVIOUS experience with Scien-

tific American readers’ interest in
books of this type strongly suggests
that many of them will read this one
avidly. It isn’t a textbook—nothing
so stodgy as that—but deals entirely
with aspects of mathematical thoughts
that are romantic and fascinating to
the mathematical minded type of
man. The senior author is Professor
of Mathematics at Columbia and one

SCIENTIFIC AMERICAN

SECRETS ENTRUSTED

TO A FEW

THERE are some things that can not be
generally told—things you ought to
know. Great truths are dangerous to
some—but factors for personal power
and accomplishment in the hands of
those whounderstand them.Behind thetales
of themiraclesand mysteriesof the ancients,
lie centuries of their secret probing into
nature’s laws—their amazing discoveries
of the hidden processes of man’s mind,
and the mastery of life’s problems.
Once shrouded in mystery to avoid their
destruction by mass fear and ignorance,
these facts remain a useful heritage for
the thousands of men and women who
privately use them in their homes today.

THIS FREE BOOK

The Rosicrucians (not a religious organization),
an age-old brotherhood of learning, have pre-
served this secret wisdom in their archives for
centuries. They now invite you to share the
practical helpfulness of their teachings.
Write today for a free copy of the book, “The
Secret Heritage.”” Within its pages may lie a new
life of opportunity for you. Address Scribe A.S.F.

Yhe ROSICRUCIANS

(AMORC), SAN JOSE, CALIFORNIA, U.S. A.

When you write to
advertisers
e The Editor will appreciate
it if you will mention
that you SCIENTIFIC
sawitin AMERICAN

ENGINE DESIGNS
and

WORKING DRAWINGS

For Gasoline and QOil Engines.
Airplane, Auto, Marine and Stationary.
124 Complete Designs to Date
A WORLD RECORD.

Two-Cycle Engines a Specialty.
(My Instant Power Calculator gives the
H. P. of Your Engine. 25¢ Postpaid)

E. W. ROBERTS, M. E.

Consulting Engineer
411B Ludlow Ave. Cincinnati, Ohio
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Savings Up Toe 73%

for Chemists, Engi-
neers, Physicists, Met-
allurgists, Students.

TECHNICAL BOOK

These books are going fast! Take advan-
tage of the reduced prices while you can!

Publisher's OUR
Original SPECIAL

TITLE Price PRICE
Arrangement of Electrolytic Lab., Nissenson........................... $1.50... $ .76
Astronomical Physics, Stratton...............c.c............ R ... 4.00... 1.50
Beet Sugar Chemists’ Hdbk., Moeller- Krause.............. SRRSO, 1.50............... .75
Canning Practice and Control, O. Jones& T. W. Jones.................. 6.00
Carbonization, Low Temperature. Gentry.. 1.50
Chemical Industry, British-Maill ..... 2.00
Chemistry in the Home, Firth.. 1.25
Chemistry of Solids, Desch........ 1.25
Chemists’ Pocket Manual, Meade... 2.00
Chromium, by Aid of Electric Current, Leblanc .75
Cleaning and Dyeing of Rayon, Foster.. 1.50
College Geology, Vol. 1, Chamberlain 1.50
Cyaniding Copper Zinc, 1. C. S... 1.25
Cyanimid, Pranke .75
Determination of Sulphur in Iron & Steel, Pulsifer.. ... 4.00..... 2.00
Elements of Physics, Merchant-Chant. 1.25
Elements of Sugar Refining, Bordofi & ‘Ball.. 2.00
Engineering Chemistry, Stillman............................o..oo oo 12,500 6.00
Enzymes, Waksman...................... 2.50
Essentials of Quantitative Chemical Analysis, Scott....... 1.50
Food Industries, Vulte & Vanderbilt 2.00
Glues & Glue Handling, Teesdale........... 1.50
Heat Theorem, The New, Nernst............................. e B ... 1.00
Human Body, Martin............ 1.50
Hygiene, Practical, Bergey .75
Industrial Furnace Technique, Hermansen... 3.00
Interpolation, Steffenson...................... s 2.00
Iron & Steel Work Chemists, Heess....... .60
Kiln Drying, Practical, Keitle............................. 1.50
Lead-Electro-Metallurgy, I. C. S................cccooo. . TR . 1.25
Leather Chemists’ Pocket- Book H. R. Proctor. 3.50
Leather Manufacture, Wilson... 2.50
Line Charts for Engineers, Rose.. . 1.00
Lubricants, American, Lockhart.......... ... . 2.00
Metallic Objects, Electrolytically, Pfanhauser. .75
Metallography, Structural, Pulsifer.. 2.00
Metallurgy, Wysor. ........ccccoeiin 3.00
Metric System for Engineers, Clapham.. 1.50
Minerology of Arizona, Guild...... .50
Modern Magnetics, Auerbach 2.00
Natural Terpenes, Baker & Anderson 1.25
Nitroglycerines & Nitroglycerine Explos 2.50
Notes on Chemical Analysis, Craig .. 1.25
Oil Salesman’s Primer, Ettele 1.50
Organic Chemistry, Noyes 2.00
Parachor & Valency, Sugden........................................ 2.00
Perception of Light, W. D. Wright... 1.50
Physical Chemistry, Exp., Van Klooster.. 1.00
Physical & Colloid Chemlstry, Michaelis........................... 1.00
Plumbing Design, Nugey... . . 2.50
Portland Cement, Meade... s 5.00
Principles of Organic Chemlstry, H. P. Starck........... 3.00
Proceedings of the American Gas Institute, Part I 2.50
Proceedings of the American Gas Institute, Part I1. 2.50
Qualitative Analysis, Mason..................... RPN 1.00...... . .60
Quantitative Analysis, Bassett............ TR TP . 4.00... . . 2.00
Rainmaking, Humphreys............. ... i 2.00............. 1.00

Reinforced Concrete in Europe, Colby
Research Narratives, Flinn, Vol. I..... s
Research Narratives, Flinn, Vol. II...........

Sales Technique, I. C. S. .o e L 6.50..... 1.25
Sparking of Steel, Pmos Gat 2.00.... .85
Thermionic Phenomena, Bloch.... 2.50 1.25
Waterworks Practice, Modern, Taylor - 5.00. 2.50
Wood, Lumber & Timber, Hayward.. L 10.00.. 3.00
Works of Geber, Russell...........oceeccociviiiiii i, . 2.00.. 75

(To above prices add 10c for postage for each book.
For foreign countries add 35c for each book.)
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——OUR BOOK CORNER——

of the “Big Six” in the field. The
junior author is a mathematical New
York lawyer. Chapters deal with
names, numbers, assorted geometries
both plane and fancy, paradoxes,
chance, rubber-sheet geometry, and
many things similarly out of the com-
monplace and therefore sure to inter-
est the imaginative thinker. The
style is plain, natural, chatty, some-
times witty. (381 pages, 5¥4 by 8
inches, 169 illustrations.)—$2.85 post-
paid—A. G. I.

MODERN CAMPING GUIDE
By George W. Martin

HETHER yYou combine camping

with hiking, canoeing, touring,
skiing, or if you just camp or con-
template doing so, this book will be
indispensable. Writing from long ex-
perience as camper, hunter, and
sports director, the author is authori-
tative, but never dogmatic. He pre-
sents complete details on tents,
shelters, packs, bedding, sleeping
equipment, camp stoves, fires, food,
cooking utensils, camp cooking, cloth-
ing, and first aid—clearly, concisely.
and in a fresh, untiring manner. A
complete subject index. (350 pages,
7% by 5 inches, 83 illustrations.)—
$2.60 postpaid.—A. D. R., IV.

BLOW ALL BALLAST!
By Nat A. Barrows

ERE we have an enthralling popu-

lar account of the salvage of the
submarine Squalus off the New
Hampshire coast, by a well-known
newspaperman who covered the en-
tire episode. The author has given
as much life to this story as one usu-
ally finds in a novel of high adven-
ture. (298 pages, 534 by 8V4 inches,
20 illustrations.)—$2.85 postpaid.—
F. D. M.

PRACTICAL ELECTRICITY
By Terrell Croft

ESIGNED for the reader who wants

to familiarize himself with the
whole story of applied electricity, yet
does not want to become too involved
in theory, the present book has been
brought thoroughly up-to-date in
every respect. It is an excellent ref-
erence book for the student as well as
the practical field worker. A certain
amount of essential trigonometry is
included and a convenient appendix
gives sines and cosines of angles. (701
pages, 6 by 8% inches, 599 illustra-
tions.)—$3.10 postpaid.—A. P. P.

DESIGN AND FIGURE CARVING
By E. J. Tangerman

OLLOWING the same author’s

“Whittling and Woodcarving,” this
new volume gives carefully detailed
instructions for carving all sorts of
figures, designs, bas-reliefs, borders,
and motifs for furniture. The tools
most useful in such work, their pos-
sibilities and limitations, and many
| samples of the type of work done by
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them are given in both word and pic-
ture. Indeed, the book is extremely
well illustrated with plates showing
finished work of all kinds and hun-
dreds of design types, symbolisms,
and conventionalizations. (289 pages,
6% by 9% inches.)—$4.10 postpaid.
—F. D. M.

GETTING MORE OUT OF LIFE
By Joseph Jastrow, Ph.D., LL.D.

UcH a variety of things are treated

lightly and readably in this book
by one of America’s noted psycholo-
gists (president of the American Psy-
chological Association) that its scope
can be suggested only by selecting a
few items at random: superstitions,
complexes, always tired, psychoanaly-
sis, the jitters, the lie detector, ap-
praising memory cults, wish think-
ing, living sensibly, recruiting our
reserves, inferiority feeling, hysteria,
sense of humor—and so on and on,
always entertainingly, always scien-
tifically. A book which, without work
or study, will increase one’s fund of
scientific knowledge about common
aspects of life. (312 pages, 5% by 8
inches, unillustrated.)—$2.10 post-
paid—A. G. L.

THINGS A BOY CAN DO WITH
CHEMISTRY

By Alfred Morgan

F your son has a “feeling” for

science, this volume will give him a
start by showing him how to do the
many simple tricks with simple
chemicals which we oldsters did as
boys. How to make crystals and then
use them for such things as simple
barometers; exploring the uses of
litmus paper with vinegar and baking
soda; extracting nitrogen from the
air by using a candle and a jar; freez-
ing kerosene; running a small steam
engine with dry ice; burning alumi-
num powder; making a battery with
a lemon, a strip of copper, and a strip
of zinc; and numerous other similar
experiments are fully described in
simple terms and illustrated in this
volume. It would give a boy a solid
groundwork in chemistry. (288 pages,
5% by 8Y4 inches.)—$2.60 postpaid.
—F. D. M.

SOILLESS CULTURE SIMPLIFIED
By Alex Laurie

HAT the rank amateur most wants

to know about this new growing
process, written in simple, straight-
forward language, understandable,
and directly to the point. All the de-
tails are here, beginning with a his-
tory of solution-culture method, and
continuing: soil and functions of ele-
ments; nutrient deficiency symptoms;
fertilization of crops in soil; how
plants grow; crops in sand; plants in
water. Of particular interest are the
final two chapters, one of which is
directed toward the ¢ommercial
grower and the other to the work of
the amateur. (201 pages, 5% by 84
inches.) —$2.60 postpaid.—F. D. M.

AUGUST 1940 -

The Editors Recommend

Best
Sellers
in Science

SOILLESS GROVWTH OF

® PLANTS—By Carleton Ellis
and Milton W. Swaney. Complete
information, popularly pre-
sented, regarding the problems
and difficulties of tank farming.
[Formulas for chemicals and in-
structions for preparing tanks
and other containers are given.
Recommended to both experi-
menters and commercial grow-
ers. $2.85

GROWING PLANTS WITH-
® OUT SOIL — By D. R. Mat-
lin. Plant chemiculture in full
detail, plus discussions of plant
environment, root-growing sub-
stances, cuttings, insect pests,
plant food deficiency, planting
calendars, related subjects.

GROWING PLANTS IN NU-
® TRIENT SOLUTIONS — By
Wayne I. Turner and Victor M.
Henry. Slightly more techni-
cal, complete data on tank farm-
ing, making equipment, mixing
solutions. Also chemistry and
mathematics of'solutions, analy-
sis of chemicals, sources, plant
physiology, techmque of nitro-
gen-potassium balance, etc.
$3.10

THE COMPLETE GUIDE TO

® SOILLESS GARDENING —
By Dr. William F. Gericke. The
man who invented soilless gar-
dening has at last prepared this
comprehenswe and authentic
guide covering all phases of this
fascinating work. For amateur
and professional. $2.85

SCIENCE EXPERIENCES

® WITH HOME EQUIPMENT
—By C. J. Lynde. A book of 200
simple home tricks based on
physical laws, each experiment
being illustrated and its princi-
ple explained. $1.45

THE ENGINEER’S SKETCH-

® BOOK OF MECHANICAL
MOVEMENTS—By Thomas Wal-
ter Barber. Working drawings
of practically every conceivable
movement, device, appliance,
and contrivance employed in
the design and construction of
machinery for every purpose.
Nearly 3000 illustrations. $4.35

1 SUPERSONICS—BYy Prof. R.
® . Wood. A great deal of
data on science of inaudible
sounds, their every aspect, phy-
sical and biological, by a noted
physicist-inventor. Has bibliog-
raphy of articles on subject in
many journals. $2.10

OH DOCTOR! MY FEET !=—

®" By Dudley J. Morton, M.D.
Help for foot sufferers. Scien-
tific treatment which makes pos-
sible discarding of arch sup-
ports and special shoes and
stopping of exercises. $1.60

9 HOW TO THINK
® STRAIGHT — By Robert
H. Thouless. A book that will
definitely clarify your thinking
and show you the argumenta-
tive tricks of others. $2.10

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢
for postage on each book.

For Sale by:

1 THE SCIENTIFIC AMERI-
®" CAN CYCLOPEDIA OF
FORMULAS—By A. A. Hopkins.
A standard reference volume of
more than 15,000 formulas. In-
dispensable in the laboratory,
workshop, home. $5.50 in U. S.;
$6.00 elsewhere.

1 PERSPECTIVE MADE
® EASY—By Ernest R. Nor-
ling. For draftsmen and artists,
this volume tells the things they
should know but often don’t—
all the details of perspective,
simply explained and illustra-
ted so that all rules may be
easily grasped, progressively,

from simple to complicated
forms. $1.85
1 MEN, MIRRORS AND

® STARS—By G. Edward
Pendray. New edition of a very
popular book. Chief addition is
a chapter on the z2o0o0-inch tele-
scope. $3.10

1 ATOMIC ARTILLERY—

® By John Kellock Robert-
son. Electrons, protons, posi-
trons, photons, neutrons, and
cosmic rays in plain language
Also transmutation of the ele-
ments and manufacture of ar-
tificial radioactivity. $2.35

1 JANE’S FIGHTING SHIPS,
® 1939. Latest edition of a
world-famed London authority
on all world navies. Discus-
sions, data, photographs, sil-
houettes, details of construc-
tion. A “must” reference for
all with naval interests. $22.50

1 THE MYSTERIOUS UNI-
® VERSE — By Sir James
Jeans. Covers a remarkably
broad territory, touching on ev-
erything new in modern phys-
ics, astrophysics, and cosmol-
ogy. Many men of science now
are leaning toward a non-ma-
terialistic interpretation of the
universe and Jeans is one of
these.—(Formerly $2.40.) Now

$1.10

(Revised List)

22 SUNDIALS—By R. Newton
® and Margaret L. Mayall.
The best book on sundials. A
practical work by a landscape
architect and a professional as-
tronomer. Illustrated. $2.10

23 A MARRIAGE MANUAL—

® By Hannah M. Stone, M.D.,
and Abraham Stone, M.D. A
practical guide to sex and mar-
riage, covering fitness for mar-
riage, mechanism of reproduc-
tion, prevention of conception,
and similar vital subjects. An-
swers questions most often
asked these authors by their
consultants. $2.60

2 PROCEDURE HAND-
® BOOK OF ARC WELD-
ING DESIGN AND PRACTICE—
Lincoln Electric Co. Sixth edi-
tion of a famous book covering
every phase of arc welding in

detail. Limp leatheret, 1117
pages, several thousand illus-
trations.—

In U. S. A. $1.50
Elsewhere $2.00

25 SCIENTIFIC METHOD—
® By F. W. Westaway. An
omnibus of the scientific method
for those who wish to learn to
think straight. Clearly written
for the serious person who,
after reading it, will feel that
his thinking processes have
been melted down and recast.

$3.85

26 MACHINERY'’S HAND-
® BOOK — Tenth Edition.
‘“Bible of the mechanical indus-
try,” enlarged to 1815 pages of
latest standards, data, and in-
formation requlred daily in the
shop and drafting room. $6.10

2 WOODWORKING AS A
= HOBBY — Emanuele
Stieri. Practical instructions for
choosing and using tools to
make all manner of wooden
articles.— $3.10

detaile

and blocks of plastics.

etc.

Nelson L. Burbank.

crafter’s Corner.

16 PLASTICS, PROBLEMS AND PROCESSES—By Dale
® E. Mansperger and Carson W. Pepper. For hobbyists

and experimenters, this volume gives a large number of

plans and instructions g

useful and ornamental articles from tubes, rods, sheets,

17 MOLDING AND CASTING—By Carl Dame Clark.
® Use of wax, plaster, sulphur and other materials in
casting. For craftsmen, criminologists, dentists, artists,

1 HOUSE CONSTRUCTION DETAILS—Compiled By
L For architects,
builders. Practically every cenceivable house construction
detail in drawings, photographs, discussion. Has a Shop-

1 THE HANDY MAN’S HANDBOOK—By C. T. Schae-
® fer. Fourth edition of a very popular book—a prac-
tical manual on the use of tools and how to do all sorts of
odd jobs around the home.

r making all kinds of

$2.70

$4.60

contractors,

$3.10

$1.10

2 CAMPS AND COTTAGES
= —HOW TO BUILD THEM
YOURSELF — By Charles D.
W hite. From which the average
man who uses wood working
tools can put up a neat, correct
camp cottage costing from $400
to $700 complete. How to as-
semble simple building, plan
and execute trim, lay out the
roof. Chapters on materials,
tools, roofing, fireplaces and
chimneys, all the problems of a
camp builder. $2.10

2 BETTER BUSINESS LET-

® TERS—By L. E. Frailey.
For finer, more human, and de-
cidedly more modern letters
than are ground out by mil-

lions daily. Correspondence
problems, promotion letters,
etc. $2.10

2 TOOL MAKING—By C. B.
® Cole. Instructions for
making and using all kinds,
from personal tools to arbor
presses, lathes, planers, etc., in
different metals. $3.60

2 THE GLASS GIANT OF

®* PALOMAR—By David O.
Woodbury. Most readable story
of human side of behind-the-
scenes work on the great zoo-
inch telescope. Swiftly moving
narrative begins with concep-
tion of telescope and proceeds
steadily down through work in
1939. $3.10

Write us for information on
books on any subject which
interests you. We can sup-
ply any book in print.
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TELESCOPTICS

>

A Monthly Department for the Amateur Telescope Maker

Conducted by

ONKS, like thousands of other mor-

tals, are now making their own
telescopes. From the Society of the
Divine Word, Techny, Illinois, comes
the following:

“Even in the crowded curriculum
of studies at St. Mary’s Major Semin-
ary, astronomy has its place and holds
an attraction for many a student. Its

Figure 1: Astronomy class, St. Mary’s

study serves a definitely practical pur-
pose, since most of the seminarians
will one day labor in foreign mission
fields, where astronomical knowledge
will supply in many ways what these
primitive countries do not—aids in
regard to time, in regard to nautical
determinations, in surveying, and in
exploration, to mention but a few.

“A few years ago an observatory
(Figure 1) was built at Techny, hous-
ing a 110 mm. refractor, a comet-
seeker, the structure having been de-
signed and constructed by the Brother
Monks. But this telescope soon proved
inadequate for the interest and en-
thusiasm of the star-gazers, and it was
deemed advisable to construct a larger
one, 8” in aperture, the work being
done under the direction of Father
Francis Neuhaus, S. V. D., one of the
seminarians. Meanwhile, Brother Cor-
sinus, S. V. D., an able mechanic, was
busy constructing a well-balanced
mounting, shown in the center. With
a surprising minimum of cost, the re-
flector was completed, and now serves
to great advantage, not only to bring
more of the heavens within grasp, so
to say, of the students of astronomy,
but also to render celestial photog-
raphy possible because of the new
telescope’s greater light - gathering
power.

“Work on a 12%” mirror for a still
larger telescope is now under way.”

MATEUR telescopticians, ten or
twenty thousands of them, have
now felt their way into about all the
related arteries and capillaries of op-
tics and astronomy. One such rami-
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fication is sun-dialling, and under sun-
dialling come sun-clocks. Just what
is a sun-clock?

Invented by W. E. Cooke, govern-
ment astronomer of New South Wales,
Australia, the sun-clock was described
in this magazine in August, 1928, also
August, 1935, by R. W. Porter. A ring,
or sometimes a C-shaped portion of
a ring (Figure 2), carries a
lens on the sunward side,
and on the other an anal-
emma, the familiar 8-
shaped curve of the equa-
tion of time. By turning a
thumbnut with the fingers,
until the Sun’s image falls
exactly on the analemma,
hands taken from an ordi-
nary clock are mechanic-
ally actuated through gear
trains and -the standard
time is read on the clock
dial—direct and not by a
shadow, as in a sun-dial.
There is, of course, no run-
ning clock movement.

Working from the ar-
ticles by Porter, cited above,
Fred Ferson, 414 Reynoir
Street, Biloxi, Mississippi,
has made the sun-clock shown in
Figure 3, and states that “careful
construction and adjustment afford
time within one minute, likewise
the date. The base casting has four
leveling screws and carries a sec-
ond casting which supports in a
curved slot a short, stubby, curved
main standing arm. This can be slid
circularly and clamped for latitude.
At the end of this stubby arm is a
rigid, hollow stud carrying the gear

Figure 2: Porter, sun-clock
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Figure 3: Ferson’s sun-clock

box and clock face and big, curved,
rotatable fork. The fork has in its
upper horn a slot in which is mounted
a little lens of 8” f.l. The analemma
is inscribed on a sheet brass plate
bent to a radius equal to the f.l. of the
lens (its radius of curvature is there-
fore nearly twice that of the fork—
study Figure 7 if “nearly” is not at
first clear) and attached to the lower
horn. To find the time at any desired
moment the large thumbnut extend-
ing, in Figure 3, below and to the left
of the gear box is turned with the
fingers, and gears with ratio 1, 2, and
24 do the rest; that is, 24 revolutions
of the handwheel will rotate the min-
ute hand 24 times, the hour hand
twice, and the fork once. When the
Sun’s image is made to bisect the
analemma curve the clock hands will
automatically point to the hour and
minute, also giving the date.” Fer-
son will lend further details of con-
struction to those seriously interested.

Even now, more than a decade after
he made his first sun-clock (Figure 2),
Porter still composes new variations
on the original theme and then makes
the clocks. Figure 4 is one of these,
as set up in his door-yard at Pasadena.
“It consists,” he writes, “first, of a
spherical Pyrex flask carrying all the
optical parts and the clock face, on
which is also engraved the analemma.
The entire unit is encircled by a
grooved equatorial ring sliding on a
segment below, which is fastened to
the base. The equatorial gear used
was a 32-pitch rack bent to fit the
groove of the equatorial ring.

“In adjusting the polar axis paral-
lel to that of the Earth, a tubeless
telescope, consisting of an eyepiece
and objective, is fastened to the sphere
at the poles of the encircling equa-
torial ring. The field of view of the
eyepiece contains just the apparent
orbit of Polaris about the true pole;
so that, by estimating the hour angle
of Polaris by the stars in the Big Dip-
per and Cassiopeia, and using the base
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screws, the polar axis of the instru-
ment can be directly fixed.

“I find that the time can be relied
on well within one minute. The glass
flask was resorted to in order to pro-
tect all essential parts from the birds,
who seemed to feel that I had made
a gadget for their special benefit. The
neck of the flask and a part of the
sphere were removed with a ‘biscuit
cutter’ (simply a cylinder of sheet
metal) and abrasive. The plate of the
clock, having nearly twice the radius
of the sphere, was spun to its required
curvature. All the machining was
done on a wood-working lathe and
drill press in the pattern shop here at
The California Institute of Technol-
ogy. Figure 5 is a photograph of an-
other spherical globe sun-clock made
earlier and partly similar.”

And still another! Some months
after the above descriptions were re-
ceived, there arrived from Porter a
note (Figure 6) and the following
description “The clock to be described
is about my tenth design and its per-
formance has been so satisfactory that
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Figure 4: The bird fooler clock

I have decided to call it quits'and turn
the information over to those who
may wish to have a gadget in their
gardens demonstrating an interesting
problem in celestial mechanics.

“The drawing (Figure 7) is a meri-
dian section through the instrument
and for economy of space I have in-
serted, or superposed, the clock face
in the central area, but its true posi-
tion is shown in Figure 8.

“A is a 12-liter Pyrex flask (Corn-
ing Glass Works—it cost $3.50), whose
neck B has been removed with a bis-
cuit cutter. The flask is remarkably
spherical.

“To this sphere are attached the
lens C and the brass strip D on which
is pasted the analemma.

“In the space removed by the bis-
cuit cutter is the clock dial E, carrying
a minute hand. Behind the clock face
is a reduction gear box operated by
the thumbnut F. Only two pairs of
stock, 32-pitch spur gears (Boston
Gear Works, Cat. No. 1-G 159, 161,
177, 179) are necessary to make the
minute hand revolve 24 times during
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SHORTER POLISHING TIME

Pierce’s #6 Finishing Abrasive gives the best ground sur-
face we have seen in 20 years of experiment.

NEW HYBRID!
performance and easily constructed. Theory of the
Herschellian telescope developed.

Revised Hobbygraf #9 ........................
Portable Mount with Pipe Tripod. Very rigid yet light.
For 6” or smaller telescopes . ................. 10.00
ALL INCLUSIVE TELESCOPE KITS. Proper glass,
clean abrasives in tin boxes, including our new #6, best
rouge, real pitch, an EYEPIECE, an ALUMINIZED
diagonal mirror, and COMPLETE INSTRUCTIONS.
O
. Without eyepiece or diagonal,
Free test of your mirror. Write for catalogue of supplies.

TWENTY YEARS OF EXPERIENCE TO HELP YOU

John M. Pierce e 11 Harvard St. o

50c per ounce.
The Newtellian Telescope! Excellent

30¢

$4.00 6" ... ........ $6.00
4”..$3.00, 6”..$5.00

Springfield, Vermont

KITS OUR SPECIALTY

4” kit. . 2.95 Pyrex...$ 4.25

6” kit.. 3.75 Pyrex... 5.50
8” kit.. 6.75 Pyrex... 8.50
10” kit. . 9.95 Pyrex... 13.95
12” kit. . 14.75 Pyrex... 24.00

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

Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

PYREX MIRRORS
Made to order, correctly figured, polished, and
parabolized. Precise wor hi g d
Prices on request.

WE DO POLISHING, PARABOLIZING, AND
ALUMINIZING

(Send for our NEW, ENLARGED, and ILLUS-
TRATED catalogue.)

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.

For
Scientific and Technical Books
try our BOOK DEPARTMENT
SCIENTIFIC AMERICAN

Surface Hardened

ALUMINIZED
Coatings

are uniformly superior in reflectivity and im-
prove the performance of telescope mirrors,
prisms, diagonals, camera mirrors, range
finder mirrors and other optical front surface
mirrors,

These Surface Hardened Coatings are dur-
able and cohesive. They do not blister or peel
and can be removed easily without repolish-
ing and refiguring mirror.

Used in some of the largest observatories on
mirrors which are famous throughout the
world. Have your mirrors coated with the best.
Prices: 4”—$1.75, 6”—$2.50, 8”"—$3.50, 10"—
$5.00 and 1214,”—$8.00. Up to 36” on request.

LEROY M. E. CLAUSING
720 Greenwood Ave. Wilmette, 11).

BUILD A PRISMATIC REFRACTING TELESCOPE
We will sell you raw glass and rough castings
or finished prisms and lenses and machined
castings or finished instruments.
Write for free literature and prices. Blue Prints
and Instructions Furnished.
Also, Parabolized Pyrex Mirrors.
ROBERT R. CARTER
2125 Spaulding Ave. Berkeley, Calif.

EVERYTHING FOR THE
AMATEUR TELESCOPE MAKER

Precision Workmanship, Good Quality,
Low Prices. Money Back Guarantee

KITS—OUR SPECIALTY

4”7 ...... $295 PYREX ....... . $4.00
(4566000 375 PYREX ........ 550
655000 650 PYREX ........ 800
10”7 ...... 9.75 PYREX ........ RIS

OTHER SIZES PROPORTIOMATELY LOW
Each kit has 2 glass discs, correct thickness, tem-
pered pitch, rouge, 8 assorted abrasives (fewer may
not give perfect optical surface), instructions, etc.
FREE ALUMINIZED DIAGONAL with each kit
6” kit with book ‘‘Amateur Telescope Making” $6.25

ALUMINIZING

A harder and brighter aluminum coating that
produces a lasting and superior reflecting
surface. Guaranteed not to peel or blister.
6"—$2.50 8"—g3.50 10"—$5.00 |
Other Sizes Proportionately Priced
MIRRORS TESTED FREE OF CHARGE

KELLNER EYEPIECES

U. S. Government 17 F. L. Kellner achromatic re-
modelled and fitted into our standard 115" brass
cells. You should own one—no matter how many
eyepieces you have.

WORTH $8.00. SPECIAL PRICE....$4.00
MIRRORS, ALL SIZES, MADE TO ORDER
PRISMS — EYEPIECES — ACCESSORIES

FREE catalog Telescopes, Microscopes, Binoculars,

etc. Instructions for Telescope Making, 10c.

PRECISION OPTICAL SUPPLY CO.
1001 E. 163rd Street New York City

C. C. YOUNG

Supplies for Amateur Telescope Makers.
6” Equatorial Mounting $35.00
Write for new Catalogue
517 Main St. East Hartford, Conn.

Make a Galilean Telescope with which Galileo
upset a world!
Telescope Objective, 40” focal length, 3” clear
diameter.
Non acromatic. Ground and polished by the
world’s largest optical company. Optical sets
consisting of objective and 1 negative eyelens.
Choice of powers 41, dia. or 62 dia.

$3.00 postpaid.

HARRY ROSS-Scientific & Laboratory Apparatus
68-70 West Broadway, New York, N. Y.

When you write to Advertisers . . .
The Editor will appreciate it if you will mention that you saw it in
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TELESCOPES
IN ONE

4

e
WOLLENSAK ™

5 x 20 VARI-POWER

Here’s FUN for YOU!

Climb aboard a racing sail-
boat as she heels to the wind,
scale high mountain peaks
steal up close to birds and
animals, bring distant people
to your side—all by merely
sliding the eyepiece of your
Vari-power. here’s fun in
seeing far-away objects sharp-

ly, clearly. This optically ac-

curate Vari-power gives four

different magnifications —S5, ;
20x VIEW

10, 15 and 20 power.
Fits easily into your
pocket. Rustproof chrome plating.
Handsome leather case and morocco
grain body tube. At dealers or di-
rect; postpaid or D. Other

I’E
Vari-power models ’ 3513 50—$22.50.

3 Money-back guarantee.
¥ Telescope Clamp—Holds instrument

rigid for more accurate observation.
With leather case, $7.50.

WRITE FOR FREE CATALOG !
WOLLENSAK 0 II(A

ASTRONOMICAL
TELESCOPE

40-100 POWER
STAR SCOPE LENS KIT

$ 195 POSTPAID

Money Back
Gusrantee -

Build this Giant
BUPERFOWER 7
foot STAR*SCOPE.

Explore wonders and
beauty of heavens,
stars, Flanels moon, etc.
New thrills for young and

old. Easily assembied in few
hours with simplest materials.

Detailed instructions. Complete
optieal kit: Precismn lished, crys-
tal clear 3~ 76" focus objective

1ens Variable imwered calibrated, com-
pound astronomical oculars siving any
ower 40x to 100x. Precision bakelite and
polished brass mounts. $1.95 Prepaid. FREE

Star Book with GG 11]ustrations
N. ¥X.

100 POWER

TELESCOPE LENS KIT
NO- POLISHING
OR GRINDING

NEEDED

*

Kit contains 3" diameter
75" focal length ground and
polished objective lens and
2 astronomical

own high pnwered telescope
in one evening. AII optical
parts COMPLETE! FIN-
ISHED for 6 ft. lrmg refracting tele-
sco%e Here is vour chance to own a
high powered telescope and study the
mountains and craters on the moon, the

ringed planet Saturn, the moons of Jupiter,
double stars and hundreds of other interesting
sights, Complete lens kit with full directions
for mounting, specially puced at only
$1.95 postpaid

kit—contains completely

lens

Extra large
finished 4" diamefer 100" focal length ground

and polished lens, three 113"
diameter eyvepieces glvinf 66x, 133x and 200x%,
an aluminized diagonal for overhead viewing,
and a color filter for insertion in any eyepiece,
postpaid $3.95

objective

Send to Dept. S. A. 2

BROWNSCOPE 3¥estar=sr.

NEW YORK. N.Y.
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one revolution of the sphere. This
clock and the gear case are fixed rig-
idly to the base ring H, supported on
three adjusting screws I, I, I, 120°
apart, and these screws rest in a cir-
cular groove cut into the plate J
which, in turn, is securely fastened

[ to the pier.

“The polar axis L of the instrument
is created and maintained by the glass
sphere resting in ring H and revolv-
ing around the stud M by means of a
pin N engaging a slot in the sphere.
To save an extra pair of gears for the
hour hand, this pin N serves equally
well to indicate the hour. The stud M
has an inclination to ring H (horizon)
equal to the latitude of the location,
shown here as 40°.

“In operation, by turning the
thumbnut, the sphere is rotated until
the Sun’s image falls on (and bisects)
the analemma, and standard watch
time is taken directly from the clock
face. A small portion of the analemma
is shown at O, with the Sun’s image as
it would fall on the 15th of May, the
portion opposite covering July and

Figure 5. Another similar type

August. Should the image be made
to fall on the center line at P, the
clock would read apparent or sun
time. But PO happens to be the equa-
tion of time, so that, by using the anal-
emma, standard time is obtained au-
tomatically. Furthermore, any devia-
tion of the observer’s position east or
west of the central line of the time
zone in which he resides is corrected
by resetting the minute hand. This is,
of course, a constant.

“The analemma is marked off in
five-day intervals, so that the day of
the year is given, as well as the hour
and minute. It is easily drawn from
data in the nautical almanac.

“I have found that the best illu-
mination of the Sun’s image is pro-
duced by an f/80-or-90 lens. In the
clock here described the focal length
is 10” and the lens %%” in diameter.

“Adjusting is done with a small
temporary telescope, as previously
mentioned. By using the three adjust-
ing screws I, Polaris may be brought
to the required hour angle (see @ in
upper, left hand corner). The tele-
scope is removed (next day) and re-
placed by the sphere and clock unit.
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Figure 6: An addict’s confession

“Finally, so that the instrument may
be removed and taken indoors at any
time and replaced without disturbing
its alinement, a positioning stop R is
provided, which is simply a strip
screwed to J and against which the
south adjusting screw rests.”

The above description of a sun-
clock, by Porter, is more detailed than
those in the earlier, 1928 and 1935,
articles referred to farther back, hence
the would-be maker will not gain by
hunting them up. An enlarged pho-
tostat of Figure 7 is available, for a
small sum, from the editor.

Builders of such things as sun-
clocks will occasionally hear this ob-
jection: “What real, practical good or
use is the thing, when we all own
watches?” To a man having that type
of mind a sun-clock is no good at all,
and one suggested answer is simply,
“None.” This should stall him, com-
pletely. To other types, however, such
a thing is not only a pretty thing to
own, but it visibly and tangibly
demonstrates our precise knowledge
of the Earth’s motions in space, and
thus the value is mainly intellectual.

F this nation is dragged into a war,
facts stated by Carl L. Bausch, of
the Bausch and Lomb Optical Co.,
Rochester, N. Y., in an article on “Op-
tics and Defense,” in the May-June,
1940, number of Army Ordnance
(Mills Bldg., Washington, D. C.), may
interest readers of this department.

Figure 7: Porter’s final (?) job
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Mr. Bausch states that “Bausch &
Lomb is now making 24 types of opti-
cal glass . . . . The present monthly
capacity is about 10,000 pounds per
month . . . . Practically all materials
now used in glass making come from
domestic sources, with the exception
of nitrates which come from Chile in
their crude form and are purified
here . . .. The choke point in glass
making is no longer the procurement
of sufficient and suitable melting pots.
The bottleneck has been transferred
from the manufacture of glass to the
manufacture of optical parts and to
the assembly and adjustment of the
instruments . . . . We could increase
the output of our instrument plant five
times in dollars-and-cents value of
product in the first three years of an
emergency . ... It would be necessary
to work three 8-hour shifts or, prefer-
ably, two 10- or 12-hour shifts. We
would have to add 4000 more employ-
ees to our payroll . . . . During the
recent years of depression, mechan-
ics have not been trained as they
were previously, and I think it is safe
to say that the available supply of
trained mechanics today is less than

Figure 8: The same as Figure 7

it was in 1917 . . . . Without skilled
labor available, it will be necessary
to recruit younger employees into our
organizations to increase production,
as young workers learn a new job
much faster than mature ones . . .
These (the 4000 new employees) W111
be divided as follows: Glass plant
200; optical parts work 1000; manu-
facture of mechanical parts 1000; as-
sembling and adjusting 1500; tool-
makers, etc., 300.”

Asked whether amateur opticians,
such as read the present pages, could
be used, Mr. Bausch replied: “We al-
ready have a couple men in our pre-
cision optics division who came
through the amateur telescope mak-
ers’ channel. We believe, everything
else being equal, that a man who has
had experience in making reflectors
for his own use will be more valu-
able to us as an optician than one who
has not had a try at it.”

On to Rochester, you am-optical
patriots—in case Uncle Sam fights!

s TELLAFANE convention, Saturday,
August 10. Porter coming.
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Recent Books

For Your
Library

1 HITLER'S GERMANY — By
% Professor Karl Loewenstein.
Rise of Hitler and the Nazi
movement the Nazi govern-
ment in operation, and how the
business man, the laborer, the
farmer, and the public official
live under and react toward the
regime of
potism.

streamlined des-
$1.35

2 GIDDY MINDS AND FOR-

® EIGN QUARRELS — By
Charles A. Beard. Called by
Lewis Gannett, ‘““The Most Rol-
licking, hard- hlttmg, and hard-
thought defense of ‘isolation-
ism’, $0.60

3 FINLAND — By J. Hampden
% Jackson. The complete story
of one of the most self-suffi-
cient and self-respecting of the
new nations of Europe from
earliest times. An estimate of
the culture of this eastern out-
post of civilization. $2.10

4 WHAT GERMANY FORGOT
® — By James T. Shotwell.
A wholly new analysis of the
effect of the World War upon
Germany, showing that it was

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢
for postage on each book.

For Sale by:

not the Treaty of Versailles
but rather the overwhelming
cost of the War itself that
brought about Germany’s col-
lapse. $1.60

5 CHEMICALS IN WAR — By
® Lieutenant Colonel Augus-
tin M. Prentiss. Complete
technical exposition of chemi-
cal warfare plus a discussion
of its technical and humani-
tarian effectiveness. $7.60

STRATEGIC MINERAL SUP-

® PLIES — By G. A. Roush.
A general survey which gives
an understanding of the more
1mportant strategic mineral
commodities, the domestic out-
put of which is inadequate to
meet a war demand. $5.10

7 FIGHTING FOOLS — By
® Brigadier General James E.
Edmonds. A powerful plea for
safety in a troubled world—
best achieved by reminding our-
selves that “we’ve been a trucu-
lent, boastful, touchy, land-
grabbing people.” $2.60

WITHIN GERMANY — By

® Oswald Garrison Villard.

The only American journalist
who has been in both England
and Germany since the War be-
gan focuses his discerning at-
tention on those critical ques-
tions upon which the future
of the world depends. He
answers such current questions
s: Do the German people favor
the present War, and what do
they think of the Communazi
Alliance? Its scope is broad.
$1.10

CAUSES and
CONSEQUENCES

9 HOW WAR CAME — By
® Raymond Gram Swing. In-
terpretation of the events begin-
ning with the seizure of Czecho-
slovakia that led to the outbreak
of hostilities between the Allies
and the Nazis. Portrayal of his-
tory in the making. $2.10

10 WAR IN OUR TIME —
® Edited by Hans Speier and
Alfred Kahler. The official im-
plications of war and prepara-
tions for war—how ‘““war in our
time” is likely to affect the
workings and destiny of our
domestic institutions, the rela-
tions between natlons, their
financial status, etc. Factors
we must understand if we are to
avoid war. $3.10

1 THE HISTORY OF MILI-
® TARISM — By Alfred
Vagts. A history of armies,
which shows not only how they
are organized but also how the
military mind works and the
role militarism has played in
our civilization.

JANE’S FIGHTING SHIPS,

® 71939, Latest edition of a
world-famed London authority
on all world navies. Discus-
sions, data, photographs, sil-
houettes, details of construc-
tion. A “must” reference for
all with naval interests.$22.50

Write us for information on
books on any subject which
interests you. We can supply
any book in print.

SciENTIFIC AMERICAN, 24 West 40th Street, New York City

MANY STILL ARE NOT AWARE

that there is a companion volume to “Amateur
Telescope Making.”

“Amateur Telescope
Making—Advanced”

OT merely a new edition of the book “Amateur Tele-
scope Making,” but a wholly different work for owners

of that beginners’ book who have absorbed its contents.
“Amateur Telescope Making—Advanced” has 57 chapters,
650 pages, 359 illustrations and over 300,000 words, dealing
with advanced mirror technic, flat making, eyepiece work,
drives, aluminizing, observatories and many other aspects
of the optical hobby. Published 1937.

"Amateur Telescope Making — Advanced”
Edited by Albert G. Ingalls

Postpaid $3.00, domestic $3.35, foreign

SCIENTIFIC AMERICAN
24 West 40th Street

New York, N. Y.
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UNIVERSAL

PHOTO ALMANAC AND
MARKET GUIDE

1940

MATEUR photographers who
feel that they should be able
to make money with their cameras
will find in this book many hints that
will be of value. A series of articles
tells what, when, and how to photo-
graph, how to sell your photographs
profitably, how to handle your equip-
ment, what picture journalism con-
sists of and how to make contacts
with editors, and many other things
that the would-be photo journalist
will want to know. A pictorial section
presents some of the work of this
country’s foremost photographers; a
large formulary gives in compact
form most of the standard formulas.
The market guide section tells who
purchases what kind of photographs,
approximately the price paid, and
gives other pertinent data regarding
hundreds of publications that are in
the market for photographs.

Includes Articles By

JACOB DESCHIN, A.R.P.S.

HY SCHWARTZ, The Kalart
Company

WALTER LITTEN, Bausch &

Lomb Scientific Bureau

T. THORNE BAKER, F.Inst.P.,
F.R.P.S.

ARTHUR L. GALE, Editor of
Movie Makers Magazine

NORRIS W. HARKNESS
RICHARD K. WOOD

AUGUSTUS WOLFMAN, E.
Leitz, Inc.

RUDOLPH PFEIFFER, ]Jr.,
Technical Consultant of Kin-
O-Lux, Inc.

JOHN HUTCHINS, A.R.P.S.

ALEXANDER MAXWELL,
Technical Research Dept. of
Popular Mechanics

FREDERICK LEWIS, Black
Star Publishing Co.

and many others

284 pages e $1.00 postpaid
For sale by

SCIENTIFIC AMERICAN
24 West 40th St. New York, N. Y.
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LEGAL HIGH-LIGHTS

Patent, Trade Mark, and Related Legal Proceedings That
May Have a Direct Effect on Your Business

By ORSON D. MUNN, Litt.B., L.L.B., Sc.D.

New York Bar
Editor, Scientific American

A Reminder

MPORTANT changes in the Patent

Law become effective on August 5,
1940. After that date an application
for a patent cannot be filed more than
one year after the invention has been
made public either by being described
in a printed publication or by being
publicly used or sold. Prior to this
change applications for patents could
be filed within two years after an
invention has been made public. An-
other change in the law, forming a
corollary to the above change, pro-
vides that claims cannot be copied
from issued patents for interference
purposes more than one year after
the granting of the patent.

Loop Hole

HE Federal Trade Commission is

not empowered to restrain unfair
methods of competition or unfair and
deceptive practices in intra-state
commerce even though the unfair
practices adversely affect interstate
commerce, according to a recent de-
cision of a Federal Circuit Court of
Appeals.

The Commission had instituted
proceedings against a candy manu-
facturer charging him with using or
promoting a lottery in connection
with the sale of its candy. The manu-
facturer sold assortments of candy to
dealers. In each assortment there
were candies having differently col-
ored centers and the purchaser of
these candies was entitled to receive,
free of charge, a larger piece of candy.

In a prior case the United States
Supreme Court had sustained the
contention of the Commission that the
sale of candy assortments of this type
constitute an unfair method of com-
petition and upheld the power of the
Commission to restrain such sales in
interstate commerce. In the present
case the manufacturer confined his
sales of the candy assortments to the
state in which he was domiciled.
Under the circumstances the unfair
method of competition did not take
place in interstate commerce.

The Commission proved that the
candy assortments were sold in com-
petition with the product of other
manufacturers who were engaged in
interstate commerce and it was con-
tended that the unfair method of
competition in question adversely af-
fected interstate commerce. The
Commission argued that it was em-
powered to protect the interstate com-
merce of the competing manufac-
turers by restraining the unfair

SCIENTIFIC AMERICAN -

methods of competition of the manu-
facturer proceeded against, even
though these methods were employed
solely in intra-state commerce.

The Court fully considered the con-
tention of the Commissioner and did
not deny that the unfair methods of
competition adversely affected inter-
state commerce. It concluded, how-
ever, that the powers of the Commis-
sion were limited by the Federal
Trade Commission Act to restrain-
ing unfair practices in interstate com-
merce. In this connection the Court
stated:

“The only practices with which the
Commission may concern itself are
transactions in interstate commerce.
The Commission’s authority is to be
found in the act which created it,
as amended. The purpose of the act
was to supplement the Sherman
Anti-Trust Act, * * * and to prohibit
practices which were unfair and de-
structive of competition in interstate
commerce.”

Doubtful

PATENT interference is a pro-

ceeding in the Patent Office to de-
termine which of several contending
parties is the first inventor and as
such is entitled to receive a patent
for the invention. The usual interfer-
ence involves two or more applica-
tions for patents. However, at times
an interference involves a patent and
one or more patent applications. When
the interference is between applica-
tions for patents the burden of proof
of the junior party—that is, the last
party to file an application—is the
same as in an ordinary civil suit and
it is only necessary for the junior
party to prove priority of invention
by a preponderance of evidence. How-
ever, when the interference is be-
tween an issued patent and a patent
application filed subsequent to the
issuance of the patent, the burden of
proof of the junior party is the same
as in a criminal case—namely, the
junior party must prove priority of
invention beyond all reasonable
doubt.

The importance of this distinction
is illustrated by a recent interference
involving a patent and a patent ap-
plication. The proof of the junior
party in the interference in question
depended to a great extent upon oral
testimony and upon certain drawings.
The drawings contained additions and
changes and the witnesses were un-
able to state exactly when the addi-
tions and changes were made. The
Court stated that the witnesses were
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unquestionably men of good charac-
ter but pointed out that there were
certain weaknesses in the evidence—
namely, the original model or device
embodying the invention could not
be found and was not produced and
the drawings relied on admittedly in-
cluded changes and additions. Under
the circumstances, the Court con-
cluded that there was at least a rea-
sonable doubt that the junior party
was the first inventor and on this basis
awarded priority of invention to the
owner of the patent. In reaching its
decision the Court made the interest-
ing comment that if the junior party
were only required to prove his case
by a preponderance of evidence then
they would be justified in deciding
in favor of the junior party.

Paper Rolls

PATENT for an improved press

roll in a paper-making machine
was held to be valid and infringed in
a recent suit in the federal courts.
The patent related to a press roll made
of crushed or ground stone held in
a binder of vulcanized rubber. Prior
to the patent, press rolls in paper-
making machines were made of iron,
wood, various alloys such as brass,
and also granite. The Court found
that each of the materials previously
employed in press rolls gave rise to
difficulties. Thus the granite was too
heavy, the brass would score and dam-
age the paper, and the wood would
crack.

The Court found that the patented
roll solved the problems presented
by the rolls previously used and con-
cluded that the patent was valid. In
an attempt to invalidate the patent
the infringer cited certain earlier
patents relating to rolls used in fruit
presses and clothes wringers. The
Court refused to consider these
patents on the grounds that they re-
lated to a remote and non-analagous
art.

Unprotected Panties

N a case of human interest—but one

which will certainly not affect the
destinies of the world—a Federal
Court held that a copyright cannot be
obtained for a pair of rubber panties.
Suit was brought for infringement ot
a copyright relating to a folded greet-
ing card containing the representation
of a traveling bag on the outside and a
pair of rubber panties pasted on the
inside. The defendant’s card differed
from the copyrighted card in details
but was similar in essentials. The
Court found that there was nothing
new in the representation of a bag
on the outside of the card and that
this feature was not protected by the
copyright. The Court also held that
there was nothing “of literary or
artistic production in the pants, any
more than in a cigar or a safety pin
attached to a card” and concluded
from this that the panties were not
subject to copyright protection under
our laws.
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IN FACTORIES

will be widespread, now that the United States
is openly and intensively helping the Allies.

Before it strikes your plant a crippling blow, be prepared to protect yourself
—Install a finger-print section in your personnel department to check all
alien employees as soon as the government begins their registration and
fingerprinting. Supply that department with—

Frederick Kuhne’s
THE FINGER PRINT INSTRUCTOR

ONE OF THE
NUMEROUS
DETAILED
ILLUSTRATIONS IN
“THE FINGER PRINT
INSTRUCTOR”
WHICH IS A COMPLETE 9
COURSE
OF INSTRUCTION IN
EVERY PHASE
OF FINGER PRINT
STUDY

This volume, by a noted finger print
expert who was for many years in the
Bureau of Criminal Investigation of
the New York Police Department,
instructs in every phase of finger
print work from the taking of the
finger impression to the final job
of identification. Classification of
prints, filing of records, use of equip-
ment, discovering and recording for
study the prints left at the scene of
a crime by criminals—in fact, every
procedure in the whole study of the
science is clearly and fully explained

/6 17 18

and well illustrated with numerous
cuts of prints. To the text that has
long been standard there have been
made many revisions and the full
story of the development of the
science added so that the user may
qualify as an expert in a court of law
despite efforts of opposing lawyers to
trip him up. New illustrations as well
as a lengthy new section on the
“Modification and Extension of the
Henry System” as used by the United
States Bureau of Investigation have
also been added.

USED IN GOVERNMENT OFFICES
AND BY THEF. B. I.

$3.25 Postpaid
Published by SCIENTIFIC AMERICAN

24 West 40th St., New York, N. Y.
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Are You—

="\putting your spare time to
good advantage?

== one of the many who are
seeking a new field to en-
ter?

== seeking a means to save
money wherever possible?

If you are, here is
a practical solution
to your problem.

HOPKINS’
CYCLOPEDIA
OF
FORMULAS

Is the foundation for the
beginning of a fascinating
hobby; the groundwork on
which to build a practical
knowledge of useful chemi-
cal facts.

Is the foundation for
hundreds of suggestions for
those who are seeking sala-
ble articles which can be
manufactured at
profitably on a small scale.

home

¢ ——

F you want to save money
on wines and liquors;
your dyes, inks, polishes,
soaps, paints and varnishes,
adhesives, antiseptics,
bleaches, cosmetics, etc.

You can profitably make
them from the 15000 form-
ulas contained in the 1077
pages of

HOPKINS®

Cyclopedia of Formulas
$5.50 postpaid (domestic)
For sale by

SCIENTIFIC AMERICAN
24 W. 40th St., New York City, N.Y.

Printed in the U. S. A.
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CURRENT BULLETIN
BRIEFS

(The Editor wiil appreciate it if you will
mention Scientific American when writ-
ing for any of the publications listed
below.)

TRADE MARKS, LAW AND PRACTICE OF,

is a copyrighted reprint, in 24-page
booklet form, of an address before the
New York County Lawyer’s Associa-
tion. The discussion details the prob-
lems of trade mark selection, protec-
tion, and use—what can and what can-
not be used, protected, and why. Syl-
vester J. Liddy, 24 West 40th Street,
New York, N. Y.—Gratis.

AGrFA FORMULAS FOR PHOTOGRAPHIC

Uske (revised edition )is a 32-page
booklet including more than 45 for-
mulas which have general photo-
graphic application. The booklet lists
formulas for developing, fixing, short-
stop, toning, reducing, intensifying,
and desensitizing solutions. A valu-
able section is devoted to a detailed
but simple description of the chemis-
try of development, with new infor-
mation on developer exhaustion and
time-temperature compensation. Agfa
Ansco, Binghamton, New York, or
through photographic dealers.—10
cents.

ARTIFICIAL LIGHT AND ITS APPLICA-

TION is a 296-page spiral bound
book which gives up-to-date informa-
tion on the latest lighting practice. It
was written by experts, in clear and
comprehensive manner, for lighting
engineers, students, and laymen. Over
400 illustrations are used to show re-
cent developments in fluorescent,
electrical discharge, and incandescent
light sources. Advertising and Sales
Promotion Department, Westinghouse
Lamp Division, Westinghouse Elec-
tric and Manufacturing Company,
150 Broadway, New York, New York.
—§$1.25.

Use AND ABUSE OF Woop IN HOUSE
CONSTRUCTION, Miscellaneous Pub-
lication No. 358, is a 24-page thor-
oughly illustrated booklet which will
be of interest to present and prospec-
tive home owners. It presents prac-
tical facts regarding wood in building
construction, accompanied by a large
number of photographs. It covers the
entire subject from cellar to shingles.
Superintendent of Documents, Wash-
ington, D. C.—10 cents (coin.)

VENETIAN BLIND MANUAL is a 24-page
illustrated catalog that presents
specifications, standards, and design
data on venetian blinds and their in-
stallation. It deals with both wood
and metal blinds. Chicago Venetian
Blind Company, Michigan at 39th
Street, Chicago, Illinois.—Gratis.

PHOTOELECTRIC ANALYTICAL METHODS

is a 24-page bulletin which con-
tains abstracts of a large number of
recently published technical descrip-
tions. The exact details are given for
the applications of these methods
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with one particular type of Photom-
eter. Wilkins-Anderson Company,
111 North Canal Street, Chicago, Il-
linois.—Gratis.

How To Cutr CoSsTs AND INCREASE

ProFITs is a saw manual edited
for those whose work involves pro-
duction processes which necessitate
the use of saws. It is specifically con-
cerned with the “Speedmatic” saw
for use in building, shipping, main-
tenance, manufacturing, and so on.
This saw is a high-speed, power-
driven, but hand-guided, portable de-
vice. Porter-Cable Machine Com-
pany, Syracuse, New York.—Gratis.

PATTERSON PEBBLE AND BALL MILLS is

a 32-page illustrated catalog of
high-grade machines for use in the
fine-grinding field. A large number
of types are illustrated and described
and their uses are dealt with briefly
but clearly. Patterson Foundry and
Machine Company, East Liverpool.
Ohio.—Gratis.

RoaDpsipE DEVELOPMENT is a 64-page

typewritten report of the Joint
Committee of the Highway Research
Board and American Association of
State Highway Officials. It deals
largely with the work which is being
done to beautify highways in the
United States and to protect them
both functionally and in relation to
adjacent land use. It takes up such
matters as zoning of roadside busi-
nesses, the limited use of roadside
signs, and so on. Highway Research
Board, Division of Engineering and
Industrial Research, National Re-
search Council, Washington, D. C.—
50 cents.

UrTiLo FiLTERS AND COMBINATION LENS

SHADES is a 14-page booklet de-
voted to a description of American-
made optical glass color filters, sup-
plementary lenses and combination
lens shades. In addition, the booklet
provides a comprehensive guide to
the use of filters and supplementary
close-up lenses under various condi-
tions. Filter factors are given for
Eastman, Agfa, and Gevaert films.
Fully illustrated in color and black
and white. Photo Utilities, Inc., 10
West 33rd St., New York, New York.
—10 cents.

RAILWAY LITERATURE FOR YOUNG

PEOPLE is a bibliography of books
and periodicals that is designed to
answer many inquiries which are re-
ceived by American railroads regard-
ing various phases of operation. Asso-
ciation of American Railroads, Trans-
portation Building, Washington, D. C.
—Gratis.

THE GLUED LAMINATED WOODEN ARCH
is a 124-page illustrated booklet
that deals specifically with this partic-
ular type of construction, citing ad-
vantages and disadvantages and show-
ing many of the functional applica-
tions. Technical Bulletin No. 691, U. S.
Department of Agriculture. For sale
by the Superintendent of Documents,
Washington, D. C.—20 cents (coin).

Press of the Wilson H. Lee Company, Orange, Connecticut.



Study Your Leaders
—Know What They Know!

F you merely admire and envy the ex-

ecutive ability of leaders in business,
finance, and industry, you will never be
endowed with their capacity, or be able
to duplicate their success.

To succeed on your own account, you
must gain what they have and you lack:
an understanding of the entire field of
business.

A leader in business has a thorough
grasp of the principles which underlie all
successful businesses. If you could sit un-
seen, at his conference table, during the
planning of an advertising campaign, you
would see that he is guided by a broad
understanding of the laws of distribution,
supply and demand, the psychology of
selling. Advertising to him is not a dar-
ing gamble—it is a powerful, measurable
force.

And if you could observe his daily con-
duct of financial operations, you would
see his decisions based on an understand-
ing of the principles of banking, finance,
investment. His entire management is
guided by a thorough knowledge of organ-
ization, costs and credit. His policies are
constructed with clear understanding of
commercial law. He knows business as a
whole.

This knowledge has been collected, classi-
fied and presented for your use in the Modern
Business Course and Service of the Alexander
Hamilton Institute.

Big men founded the Institute and big busi-
ness leaders are contributing to the course.
Among the contributors are such executives
as Alfred P. Sloan, Jr., Chairman of the Board,
General Motors Corporation; Colby M. Ches-
ter, Jr., Chairman of the Board, General Foods
Corporation; Thomas J. Watson, President, In-
ternational Business Machines Corporation;
Edward R. Stettinius, Jr., Chairman of the
Board, United States Steel Corporation; Major
B. Foster, Chairman, Department of Banking
and Finance, New York University, and many
others.

What is the verdict of business men as to
the value of the Institute?

Chief Engineer of a Public Utility:

“The Course has brought me, not only con-
crete practical ideas that were directly
applicable to my own work, but has given
me a much wider knowledge of business
in general than I could otherwise have se-
cured. No man today has time or money
enough to spend in learning basic princi-
ples by experience.”

Vice-President of a National Bank:
“There is no doubt that, after having con-
scientiously followed the Course from be-
ginning to end, one would be thoroughly
acquainted with most of the problems that
are to be met in the ordinary course of
business. I am glad to recommend the
Alexander Hamilton Institute Course to
anyone who is interested in equipping him-
self with that business information which
will enable him to improve his position.”

We could quote hundreds more. These men
are leaders. They have not only taken the
Course themselves, but have watched its in-
fluence on younger men. Their judgment of
the Course must be right.

Send for “Forging Ahead
in Business”
The coupon will bring you a copy of this fa-
mous book which has helped so many other
men to shorten their route to success. If you
are one of the few who are asking, “What am
I going to be earning five years from now?”
you will send for “Forging Ahead in Business.”

To the

213 Astor Place, New York, N. Y.

Name.......ooooovvvrenen
Business Address

Position ..

ALEXANDER HAMILTON INSTITUTE, Inec.

Please mail me, free, a copy of “Forging Ahead in Business.”




MODEL
No. 121
$17.95

CALIBRATED
SWIVELHEAD

Furnished with Models
440, 345, 330 and 240,
for horizontal and ver-
tical projection, distor-
tion correction and as
view camera for copy-
ing.

ASK YOUR DEALER

* Entirely made in U.S.A.

* New complete catalogue with detailed de-

scription on request.

Model #121 for negatives 35mm up to
2%"x3/" F:6.3 32" Anastigmat Llens.
Calibrated easel 16”x18”. Baseboard
with hinged type border maker. En-
largements to 7 times on baseboard.
Book type negative carrier. Double dif-
fusing plates supply evenly distributed
intensified light. Built-in diaphragm with
red filter. Lamp included.

Complete with F:6.3 Anastigmat
Lens . . . . $17.95

Model £440 for negatives 35mm up
to 2/4”x3V" precision tested F:6.3 32"
Anastigmat. Combination condenser and
ground diffusing plate system (either or
both can be used). Double spiral focus-
sing. Convertible negative carrier for
either glass or dustless metal plates.
Clutch type vertical control. Adjustable
metal mask. Enlurgemenls to 8 times on
baseboard. ... ... ... ... ...

Complete with F63 Anasfigmaf
Lens and click diaphragm. $27.50

Model 345 takes negatives 35mm up
to 2V4"x3Y4"” Highly corrected F:4.53,"
Anastigmat with Iris diaphragm. Com-
bination condenser and ground diffus-
ing plate system (either or both can be
used). Convertible negative carrier for
either glass or dustless metal plates.
Adjustable metal mask. Micrometer fo-
cussing control. Counter balance ad-
justment. Enlargements to over 8 times
on baseboard.

Complete with F:4.5 Anastigmat
Lens and Iris diaphragm  $42.50

Model £330 same as above, but with
F:6.3 Anastigmat Lens 3%” Focus and
iris diaphragm . . . . . . $34.50

Model $246 for negatives 35mm up o
2Y4”x3%4"”. Highly corrected F:4.5 3,"
Anastigmat and Iris diaphragm. Double
extension bellows (to accommodate
lenses from 2" to 5" focus). Double
condenser and diffusing system. Con-
vertible negative carrier for either glass
or dustless metal plates. Adijustable
metal mask. Micrometer focussing con-
trol. Counter balance adjustments, and
many other features. Enlargements to
over 8 times on baseboard (up to 18
times with 2” lens).

Complete with F:4.5 lens . $49.50

All Prices $1.00 Higher on West Coast

FEDERAL

STAMPING & ENGINEERING CORP.
S.A. 25 Lafayette St.,  Brooklyn, N. Y.

pteﬁenﬁ

NNV

OUTSTANDING MODELS FOR
PRIZE WINNING ENLARGEMENTS

The special value in Federal Enlargers
is expressed in the completeness of
the machines, ease and simplicity of
operation, sturdiness of construction,
and most important of all, the excel-
lent results derived, which are equal
to those of the most expensive makes
of Enlargers.






