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1500 Pages 

1200 Illustrations 

T
HIS great new work presents-for the first 
time in one volume-a complete coverage 

of the terms of science and engineering. Prin­
ciples are clearly explained-methods of calcu­
lation are fully described with the formulae 
and units-chemical structures and reactions, 
physical laws and instruments, engineering 
design, construction, and operation are merely 
suggestive of its tremendous scope - which 
extends throughout the entire range of tech­
nical knowledge up to the most recent advances 
and inventions. The great number of photo­
graphs, diagrams, and charts have been spe­
cially prepared and selected to show the salient 
facts most clearly. Innumerable tables and 
summaries make all this information easily 
available for instant reference. 
This vast fund of information has been pre­
pared and organized by a plan that insures its 
usefulness, completeness, and accuracy. Each 
entry is first explained in simple, broad terms 
that are easy to understand, and that serve as 
an illuminating introduction to the detailed 
and more advanced information which fol­
lows. 

From Fundamentals to 

Latest Advanced Discoveries­
Principles, Methods, Formulas-Clear Charts, Diagrams 

FOR the student, the hobbyist, the manual worker, this great 
volume supplies, for the first time, a single, convenient 

source of reference covering all the sciences. The ample 
cross-references make it easy to follow a complete course 
of study on any chosen subject. By this flexible plan of arr2nge­
ment, the professional scientist, who wants specific information 
instantly, either in his own field or any related field, can find 
it in a few seconds in its alphabetical place-comprehensively 
treated in the language he works with-the language of 
science. 

The Instant Question-Answerer for Laboratory 

and Shop Workers, Mechanics, 

Home Scientists, Students 

Answers tens of thousands of questions such as: The value of 
radial, rotary gas engines-How the Diesel Engine operates­
How air conditioning functions-What is the coming television 
system-How storage batteries work-How to find your posi. 
tion at sea-How to do dead reckoning-How your nervous 
system works-How to recognize every star, planet, constella· 
tion-How optical instruments are constructed-How to work 
arithmetic, algebra, geometry problems-How brid� are con· 
structed-How an airplane beacon system w()('ks-How petro· 
leum is cra.cked to make g:asoline-How rayon is made-How 
to survey a piece of land-and thousands more. 
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In reat 
10,000 Separate Subjects 

Twelve Big Volumes in One 

The vast wealth of useful information in the Scientific 
Encyclopedia if published in the ordina,ry way, would 
fill more than 12 average-size volumes_ Here is just a 
brief outline of some of the subjects covered: 

CHEMISTRY: Chemica.l elements-symbols, atomic number, 
atomic weight, density, hardness, melting point, etc.-com­
mon reactions, occurrence in nature, method of production 
from ores, uses in industry. Compounds-full information, in­
cluding manufacture and use. Organic compounds ; industrial 
products. Agricultural chemistry, food chemistry. 

PHYSICS: Mechanics, heat, light, sound, electricity, magnet­
ism, X-rays, fully covered; principles and application pro­
fusely illustrated. 

MATHEMATICS: From fundamentals of arithmetic to algebra, 
geometry, trigonometry, calculus, differential equations, etc.; 
with special emphasis on their application to science. 

ASTRONOMY: Articles cover the entire subject. Each important 
constellation is shown on a star map so that it can be easily 
located in the sky. Complete information on planets, use of 
telescope, spectrometer, etc. 

ZOOLOGY: The whole story of life from the tiniest single­
celled· organisms up to man himself, including vast numbers 
of common insects, mollusks, worms; birds, fish, reptiles, 
mammals. 

MEDICINE: Thorough coverage of anatomy, circulatory sys­
tem, nervous system, muscular system, skeletal system, excre­
tory systems, etc. Vitamins, hormones. Bacteriology. Diseases 
-symptoms, diagnosis, treatment. Drugs. Latest researches and 
findings. 

MECHANICAL ENGINEERING: Principles of mechanicS, ma­
chine design, engineering parts and instruments. Types and 
functions of bolts, cams, gears, and other fundamentals up to 
automobiles, aeroplanes, locomotives, etc. Steam, gas, gaso­
line, diesel engines. 

Prepared by Outstanding Authorities 
In Each Field of Science 

The high technical standing of the editors is your 
assurance of the authoritativeness and accuracy of 
every statement. Although the responsibility for 
each subject was in the hands of a single noted 
scientist, the authors and publishers have had the 
co-operation and advice of a large group of well" 
known authorities. 
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CIVIL ENGINEERING: Surveying. Bridges, highways, railways 
-every subject thoroughly explained. 
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ELECTRICAL ENGINEERING: Motors, generators, lighting, radio 
and television-every branch fully covered and clearly illus­
trated. 

The foregoing is only a partial list of the countless special 
subjects covered. You will find hundreds of articles on 
GEOLOGY, BOTANY, NAVIGATION, CHEMICAL EN­
GINEERING, and, in fact, any special branch of science in 
which you want information. 
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CLOSELY linked with real or 
imaginary gasoline shortages in 
many parts of the country is the 
fundamental problem of trans­
portation, little known and little 
understood. Clarification of this 
factor, essential to an understand­
ing of fuel availability, is presented 
in the article starting on page 251. 
Oqr cover illustration shows an 
oil tanker taking on its cargo. 
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WHAT TO DO ABOUT ASTROLOGY? 

A STRONOMICA-L circles-particularly the 70 local 
groups and clubs of amateur astronomers on this con­
tinent-have recently been greatly exercised because 
a Hollywood motion picture producer is preparing to 
release a series of 12 films on astrology. They are 
fighting it. 

This, we believe, will be the first large-scale incur­
sion of astrology into the motion picture audience. 
Astrology's following already is immense, running, 
we are told, into the millioris. 

We have added our protests to those already made, 
simply writing to Mr. Will Hays, motion picture 
"czar" at Hollywood, that we wish to go on record 
as stating that scientists stand solidly against the 
pseudo-science of astrology-which, of course, is a 
fact. 

It would serve little purpose here to try to refute 
astrology, since we can assume that our readers al­
ready oppose it-though each time we have mentioned 
it in this magazine without much respect, we have, 
it is true, received letters of protest, but never more 
than a trifling few. The question is, rather, what 
can Scientific American readers do to fight astrology 
in other circles where it is accepted. 

For years we have given this matter: much thought, 
but no real answer has appeared. It is easy to refute 
astrology-for those who already regard it as a 
pseudo-science ; but it is not easy to refute it for those 
who want to believe in it. In fact we feel that, in 
the main, no direct attack on astrology is likely at all 
to have more than limited effect until the general 
standard of education has been raised-a long, slow 
process. When that has been done there will auto­
matically be little need to refute astrology. 

Two notable attempts in the direction of refutation 
have been made in recent years, one a rather intellec­
tual paper by Dr. Bart J .  Bok and Margaret W. 
Mayall, astronomers at the Harvard College Observa­
tory, and the other a rather practical if not hard­
boiled approach made a year or So ago by our 
contemporary, Good Housekeeping, which probably 
reaches far more who believe in astrology than does 
Scientific American. Good Housekeeping put the 
astrologers in a truly awful predicament-and then 
did nothing to save their faces . It offered to place 
four astrologers, selected by other astrologers, in 
separate rooms where they were each to cast the 
horoscopes of two persons to be selected'by its editors. 
It also agreed in advance to publish the findings, re­
gardless of their outcome. That challenge was not 
accepted-proving that the astrologers are not fools 
at all, whatever else they may be! 

It is probably not correct, however, and it certainly 
is not good psychology, if one wishes to shake their 
beliefs, to label the astrologers fakes and frauds, as 
some have. Individual frauds there undoubtedly 
have been, and are, within astrological circles, but in 
the main the astrologers are honest people who sin­
cerely believe what they believe, and are a bit hurt, 
in fact, because the scientists treat them somewhat 
roughly. They are also puzzled because science seems 
so stupidly blind to the obvious truths they claim to 
possess. Bigotry and intolerance, this attitude from 
our side appears to them-and, to tell the truth, some 
of us really have been bigoted and perhaps intolerant 
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toward astrology. We need to cultivate more pa­
tience. Most of these people who accept astrology 
have had no background in the scientific world, and 
therefore have no way of seeing the difference be­
tween science and pseudo-science ; to them, each looks 
about alike. Moreover, the fact is, and we should 
admit it, that, even within our world of science, there 
is not and never has been any way to distinguish 
positively between truth and error-all such things 
must be considered as relative. 

If one merely wishes to have some fun, and to start 
a believer in astrology off on an hour's sputtering and 
raving, just call astrology a fraud and a fake. But jf 
the desire is genuinely to alter his state of mind, that 
sort of approach is only certain to fix it . Arguing with 
the typical astrologer is not likely to prove very satis­
fying. You find that his arguments are not so much 
rational as emotional. And he is shifty-though we 
do not necessarily mean dishonest. Once, when a 
group of amateur astronomers in one of our larger 
cities was preparing to' put on a public debate for 
and against astrology, we warned its officials that they 
would not get very far. They wrote afterward thus: 
"Reasoning with the astrologers proved to be just like 

. punching a feather pillow-you sock it in one place 
and it bobs up in another. You had them figured out 
to a tee, and everything you promised for us came 
true. They haggled about definitions. So we got 
nowhere." 

Haggled about definitions-here is the chief rub, 
but it's something which few except trained logicians 
understand as sharply as they should. In any argu­
ment, of any kind, unless the two sides accept at Least 

the premises in common, there has been no real meet­
ing of minds-no real argument. The astrologers 
argue from a different set of premises than do the 
astronomers. Probably there is, therefore, little that 
can be done about it, until we succeed in reaching 
the general standard of education mentioned a few 
paragraphs back. 

The fact is that, on the whole, there probably is 
little that can be done about astrology ; probably we 
on the scientific side haven't yet come fully to realize 
this fact. We tend to think that, in some way or other, 
a way can be discovered, if we try hard, to knock 
the astrology out of those who believe in it. It appears 
that this, like astrology itself, is mainly a delusion. It 
probably will take centuries, millenia, to rationalize 
humanity to the extent necessary to do away with 
astrology and equally unscientific beliefs . 

Nevertheless, all protests against. the aforemen­
tioned films, sent to Mr. Will Hays, Hollywood, Cali­
fornia, should carry due weight in the immediate 
circumstances and perhaps help to prevent further 
exploitation of the gullible.-A. G. I. 
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50 Years Ago 
• In • • • 

(Condensed From Issues of November, 1891) 

DRY DOCK-"Almost a year has been required in the 
work of constructing the recently completed dock shown 
in our illustration, at the foot of Orleans Street, Detroit, 
Mich . . .  The soil where the dock is built is of fine blue 
clay, so that there was no interruption to the progress of 
the work from land slides or leakage. Two thousand piles 
were driven, making the structure very

· 
strong, it being 

designed to safely dock loaded ships carrying a cargo of 

3,000 tons, while taking in vessels of the largest size. . . 
The pumping plant consists of two centrifugal pumps, with 
30 inch discharge each, driven by two 150 horse power 
independent compound Westinghouse engines . . .  This 
dock is large enough to take in any boat now upon the 
great lakes, and has been designed especially for the wide 
railway car ferries and passenger boats with their over­
hanging guards and paddle-wheels. The cost of the dock 
was upward of $200,000." 

SNAKE--"The hoop snake does not roll and does not take 
its tail in its mouth. It progresses by loop movements, 
somewhat like the measuring worm. The snake gathers 
itself up into large loops, and pushes itself forward, all 
with such amazing rapidity as to appear, to a frightened 
beholder, as if it actually rolled." 

OVER-EXERCISE-"Those who believe in the necessity 
of physical exercise have need also to remember that even 
so good a thing as this is in excess an evil. The use of the 
cycle is a form of bodily recreation in itself doubtless 
·wholesome ; none the less it is open to the mischievous 
effects of undue indulgence . . . Whenever prostration be­
yond mere transient fatigue follows the exercise, or when 
digestion suffers and weight is markedly lessened, and a 
pastime which 

'
ought to exhilarate becomes an anxious 

labor, we may be sure that it is being overdone." 

LIGHTNING RODS-"Dr. Hess, who has been collecting 
statistics and has examined the tips of many lightning 
rods, finds that fusion of the points never occurs. A fine, 
smooth point receives the lightning in a concentrated 
form, while angled or ribbed, as well as blunt points, 
divide it into threads. Dr. Hess consirlel's that platinum 
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needles and tips are entirely unnecessary, for they have 
no advantage over copper points ; but as there are light­
ning strokes which are capable of making wire 0.20 in. 
thick incandescent, unbranched copper conductors should 
never be of less diameter than this, though in a good 
lightning rod the main point is to secure perfect com­
munication between it and the earth." 

MORTALITY-"It is true that we have immensely les­
sened infant mortality and extended the mean duration 
of life to over forty-five years. But the average number of 
old people is not correspondingly increased, and it is even 
charged that when great old age is now reached, it is 
abnormal." 

COMPARATIVE COST-"At the recent meeting of the 
American Street Railway Association, Mr. Pearson, of Bos­
ton, said his road has about 350 cars equipped with electric 
motors. The expense of operation with horses is about 25 
cents per car mile . . .  The cost of operation with electric 
motors up to the present has been 20 cents per car mile." 

RIFLE-"The new Italian rifle is of 6 .5 millimeters caliber. 
The most important factor in connection with the rifle is 
the smokeless powder cartridge, which, owing to its light 
weight and small size, permits the number of cartridges 
carried by the soldier to be augmented to 160 . . . Loading 
is effected by means of magazines containing five cart­
ridges so arranged that a repeating fire may be main­
tained until the magazine is exhausted. Experts are con­
vinced that the weapon is the best and most destructive 
at present existing among European armies." 

SPONGES-"The sponge fisheries of the Bahamas cover 
a large extent of territory, give employment to about six 
thousand men and boys, and are a source of revenue to 
the colony larger than any other industry pursued there . . . 
The quantity shipped from these islands during the year 
1890 was 623,31 7 pounds, the local value of which 
amounted to $34,500." 

EGYPTIAN-"Three colossal statues, ten feet high, of 
rose granite, have just been found at Aboukir, Egypt, a few 
feet below the surface. The discovery was made from in­
dications furnished to the government by a local inves­
tigator, Daninos Pasha. The first two represent in one 
group Rameses II and Queen Hentmara seated on the 
same throne. This is unique among Egyptian statues. The 
third statue represents Rameses standing upright in mili­
tary attire, a scepter in his hand and a crown upon his 
head. Both bear hieroglyphic inscriptions." 

NOW X-RAYS CAN-"The bursting of the 68-ton fly 
wheel of the great engine in the Amoskeag mills , Man­
chester, N. H., furnishes additional evidence, if such were 
needed, to prove that with the means now at hand the pos­
sibility of flaws in large castings cannot be determined 
with certainty. . . Till means are found to discover flaws 
in segments for large fly wheels, it is not safe to use them 
in the vicinity of workrooms, as at Manchester." 

DUST EXPLOSIONS-"Two accidents due to the explo­
sion of coal dust afford further proof of the well-known 
fact that coal dust is itself a dangerous explosive." 
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Per s o nalitie s 
• 

In 
Indu stry 

NEW PRESIDENT of International 
Harvester Company, Fowler 

McCormick is the fourth of his 
family to head the business founded 
by his grandfather, Cyrus Hall 
McCormick, inventor of the reaper. 
The McCormick stockholdings and 
the McCormick tradition of per­
sonal participation in the business, 
taken together, would doubtless 
have assured Fowler a job and a 
title. But there is great- question 
whether those things alone could 
ever have made him president. The 
. "corner office" at Harvester is no 
spot for a dilettante. The man who 
occupies that office now, at the 
relatively early age of 42,  is a hard­
working, practiCal executive with 
no taint of the dabbler about him. 

He works hard, associates say, 
because he is temperamentally un­
able to take a half-swing at any­
thing. He is practical because of 
intimate personal contact with the 
men in the shop and the farmers 
in the field. 

Born in Chicago, McCormick was 
educated .at Groton School and at 
Princeton University, from which 
he was graduated with the class of 
192 1 .  When he -decided that what 
he wanted to do was to work for the 
Harvester Company-and the de­
cision was not automatic-he be­
gan as a laborer in the Milwaukee 
Works. Since that time he has been 
a part of nearly every phase of the 
business. 

The man who has been_ shaped by 
the impacts of these various expe­
riences is serious without being 
stodgy. He has avoided the pitfalls 
of personal hauteur and mock 
modesty. The outstanding impres­
sion he creates in the minds of new 
acquaintances is one of sincerity ; 
he seems always to be thinking of 

F O W L E R  McC O R·M I C K  

what you are saying or what he is 
saying-never of what impression 
he may be making. 

Mr. McCormick has evolved a 
personal business philosophy. He 
regards his company as primarily 
a social institution which must jus­

. tify its continued existence by 
social usefulness. He conceives 
tnat it has an immediate responsi­
bility to three major groups : its 
customers, its employees, and its 
stockholders. The job of manage­
ment, in the McCormick scheme of 
things, is to provide for each of 
those groups the greatest benefits 
commensurate with the rights of 
the other two. 

This responsibility has led Mr. 
McCormick, among other places, 
into a deep and continuing interest 
in the company's industrial rela­
tions problems. He is neither sen­
timental nor hard-boiled about 
this. He evidently wants employees 
to feel that they would rather work 
for Harvester than anywhere else, 
but he has no desire to pose as' a 

generous lord 'of the manor. Fur­
thermore, having assured himself 
that the company's wage and other 
policies are right, he will not be 
pushed around, a fact discovered 
early this year by a number of 
union leaders. He genuinely be­
lieves in collective bargaining but 

- he has no notion that collective 
bargaining means saying "Yes" to 
every demand, reasonable or un­
reasonable. 

His approach to most problems is 
that of the student. _. He gathers 
and assimilates quantities of facts 
and opinions before acting. His 
patience during this process is 
monumental. No one can remem­
ber that he ever snapped at a bore 
or a ditherer. 

Outside the office, Mr. McCor­
mick lives quietly. He seldom talKS 
about himself or his activities. He 
has a farm near Barrington, Illinois. 
He is known to be a musician and 
a student of psychology. There is 
a current rumor that he is learning 
to fly. His golf, at best, is mediocre. 
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TREA T I N G  GLA S S  TO 
ELI M I N  A T E  G L A RE 
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IN A NEW method for treating glass surfaces 
to eliminate glare and increase the effici­

ency of many optical instruments, the units to 
be treated are placed in a large metal globe 
which is then sealed and evacuated. When a 
bit of magnesium fluoride is electrically 
evaporated in the vacuum, the vapor coats 
each glass surface with a film 1 /300 ,000 of an 
inch thick. Photograph shows the equipment 
developed for this work in the research 
laboratories of the General Electric Company. 
The glass units, in metal frames, are held to 
the interior of the sphere by alnico magnets. 
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BOMBERS TO BRITAIN 

Gigantic Newfoundlond Airport is Jumping-Off Place 

THERE'S a spot in the windy 
wastes of Newfoundland the 

name of which is known to very 
few, but it's one of the most im­
portant and exciting places in the 
world. Yesterday an uninhabited 
waste of spruce forest and muskeg 
swamp, it is today the world's big­
gest airport-and growing bigger 
as fast as thousands of men work­
ing day and night can make it. It 
swarms with aerial traffic. The 
scores of bombers that arrive and 
take off for Britain every week are 
only one of its activities. It's the 
great j unction and forwarding 
point for transatlantic passengers 
and air-borne freight. It's the cen­
ter of military flying the nature of 
which cannot be fully told. It is, 
perhaps, the most vital point in the 
outer defenses of this hemisphere. 

For an hour before I arrived 
t h e r e ,  i n  a L o c kh e e d -Hud s o n  
b o m b e r ,  I h a d  b e e n  s w e a t i n g  
steadily o n  the palms of my hands 
and the soles of my feet. After 
sighting Newfoundland, coming in 
high and fast over the blue, empty 
waters of the Gulf of St. Lawrence, 
we had run into a solid bank of 
fog-like ramming your head into 
a wall. For 200 miles we had j ust 
two fleeting glimpses of land. 

By now we should be over the 
airport. The pilot couldn't be sure 
because, for various reasons, there 
is no radio beam at the airport. We 
made one or two tentative dips 
down through the gray soup. No 
land. Then we turned tail and ran 
north toward the ocean to get our 
bearings, coming out suddenly into 
the clear. Back we went toward 
the airport, keeping j ust under the 
ceiling. At a scant 400 feet it 
seemed as if we'd scrape our bot­
tom on the tops of the pine trees. 

I was glad to land. 

EDWIN M U L L E R  

Coming onto the field b y  air you 
are bewildered by its immensity. 
Seemingly, you could set down 
La Guardia or Tempelhof in one 
corner and then have to hunt for 
it. Runways are so big that an 
ordinary plane could land or take 
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off across their width. The expanse 
is like a smooth lake, so wide that 
when you strain your eyes across 
it, you see a mirage against the far 
horizon. 

I tried once to count the hangars 
and shops, but it's half a day's 
brisk walk to skirt the edge of the 
runways and by the time I'd gotten 
around I'd lost count . And here 
and there in the distance the skele­
tons of other hangars are rising, 
and spr.awling villages of houses, 
and sheds, and barracks, and tents. 

. Switch engines shift long strings 
of box cars from which are un­
loaded mounting piles of lumber 
and steel, crates and drums. Bull­
dozers scrape off the forest growth, 
acres at a time, and steam shovels 
scoop out great pits in the raw 
earth. Riveting machines are 
going on every side. Fleets of 
trucks and tractors are busy. Every 
now and then a blast goes off and 
you see a geyser of smoke and 
chunks of rock thrown high in the 
air. The noise goes on by night as 
well as by day.  

Above all is the constant over­
tone of airplane motors tuning up. 
Most thrilling is the breath­
catching crescendo of a big bomber 
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as it starts down the runway on 
the long, lonely road to Britain. 

That night I met some of the 
men who fly the big ships across. 
For several days bad weather had 
been reported from "Q. M.," the 
secret and well-guarded airport in 
the United Kingdom where the 
bombers land, and more than a 
score of fliers were waiting at the 
Newfoundland field, sitting around 
the rough board tables of East­
Bound Inn. 

These are not the dare-devil 
youngsters who fly the ships in 
combat over Europe. There are 
plenty of gray hairs, and every 

. pilot has had thousands of flying 
hours. Some flew in the last war. 
They have come from trans-conti­
nental lines in the United States, 
from Imperial Airways, in Britain, 
from Trans-Canada Air Lines. You 
hear tales of the early days of the 
Southampton to Singapore run, of 
being forced down in the desert 
and hiding in the dunes from 
tribesmen until rescued ; of landing 
mountaineering parties on inac­
cessible glaciers of Alaska, keeping 
them supplied by parachute ; of 
ferrying freight into the jungles 
of the Amazon. 

ON THIS transatlantic job the 
pilots have settled down to rou­

tine. It takes nine to ten hours to 
cross and, when the weather is 
good, they maintain a schedule as 
regular as that of ferry boats cross­
ing the Hudson. Each pilot is given 
a flight-plan, telling him his course, 
what height to reach at each point, 
what weather to expect and how to 
dodge it. 

The weather man is really the 
pilots' hero at this airport. They 
say there has never been anything 
like his work. "He tells you : 'In 
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Ollicial photograph, U, S. Army Air Corps 

$25,000 in a year. Navigators and 
radio operators earn about two­
thirds of a pilot's pay. 

Nothing irritates these fliers so 
much as the suggestion that they 
are engaged in a glamorous, adven­
turous job.  They deny it, with 
profanity and short, Anglo-Saxon 
words. It's a routine flying opera­
tion, they assert, and rather dull at 
that. One of them is saving his 
pay to open a haberdashery store 
in Seattle. He looks forward to 
that. They read detective stories, 
one after the other to keep from 
being bored. They say that the 
RA.F. puts a combat pilot on the 
transatlantic run to rest him. 

A Consolidated B-24; in England these ships are called
' 

"Liberators" 

They really mean it-but it isn't 
so. Two thousand miles of empty 
ocean isn't a routine flying j ob­
not yet. No plane, so far, has come 
down on the water but that record 
can't be maintained indefinitely. 
The worst hazard is on the take­
off, when the plane has to get off 
the ground with its staggering load 
of extra gasoline. 

Zone 5 at 6 o'clock there will be 
ceiling at 2000 feet, top of cloud 
at 6000 ,  moderate icing at 5000 ,  
tail wind of 40 miles per hour, 
veering shortly to north. '  You get 
there and that's exactly what it is . "  

Sometimes the pilots fly the 
course at 1 5,000 feet, or higher, the 
whole way over. It's 50 degrees 
below zero up there but the heated 
planes are comfortable. Insidious; 
though, is the effect of altitude : 
at first you don't recognize the 
dreamy, don't-care feeling as the 
higher centers of the brain grad­
ually cease functioning and you 
may wait too long before attaching 
the oxygen tube. 

ONE pilot, flying in winter at 
20 ,000 feet to avoid icing, had to 

detach his tube and go back to help 
a passenger. When he returned to 
his seat he had to readjust his tube, 
a simple operation. But he couldn't 
do it. The tube in his hand 
approached the socket-wavered 
away. That went on for five 
minutes while they slipped down 
toward the dangerous icing level. 
Then the navigator realized what 
was wrong and came to the rescue. 

They don't see much of the ocean. 
Most of the flight is above a vast 
sea of unbroken cloud from horizon 
to horizon, an Arctic landscape of 
white hills and valleys. On its 
surface, far below, the tiny black 
shadow of the plane drives along. 

Sometimes that glacial surface is 
torn apart. Then they may see a 
big convoy crawling along, de-
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stroyers circling its flanks. One 
pilot saw the last plunge of a tor­
pedoed merchantman, the stern 
rearing high. Men were struggling 
in the water-no life boats. There 
was nothing the pilot could do. 

In the last hours they begin to 
slide down toward the landfall, a 
faint, dark smudge on the horizon. 
There the pilot and his crew search 
the skies for intercepting Germans. 
Not so anxiously now, however, as 
at first. In all the hundreds of 
crossings only one or two pilots 
have sighted a German-and 
nothing came of it. Once a Hud­
son sighted a Fokker-Wolf. Both 
turned tail and ran. 

The landing at Q. M. is made 
on a field so ingeniously camou­
flaged that even the keenest-eyed 
German observer could hardly 
recognize it as an airdrome. It 
doesn't look like a spot where you 
could make even an emergency 
landing. There's no fuss about the 
arrival. Three years ago the sur­
rounding countryside would have 
been black with the crowds wait­
ing to greet a transatlantic flier. 
Now, when the pilot and his crew 
crawl out of the fuselage, they are 
greeted casually, pick up their 
suitcases and trudge away to quar­
ters. They may get a few days 
leave-London if they're lucky. Or, 
.within 12 hours, they may be on 
their way back by ferry plane. 

The pay is high-a minimum of 
$ 1 000  a month, with a bonus for 
each trip above two trips a month. 
A pilot may earn better than 

One night at East-Bound Inn a 
pilot came in with the news that a 
returning ferry plane had cracked 
up on the take-off at Q. M. The 
22 men in it had been killed. Every 
man present had good friends on 
that plane ; some of those killed 
had sat at this same table two 
nights before. The talk stopped a 
few seconds, then resumed. The 
conversation was of other things. 

aC:CIDENTS never interrupt the 
A eastern flow of traffic. I was in 
the control tower watching a line 
of Hudson bombers take off for 
Britain, one every five minutes. It 
was the turn of the fifth in line. It 
started for the take-off-got half­
way up the runway. Suddenly it 
swerved slightly, then a violent 
swing, and it came around in a 
three-quarter circle of a ground 
loop. The under-carriage collapsed 
and one wing sagged to the ground. 
It couldn't have been two seconds 
before it blazed up, a great bloom 
of orange flame. Three little 
figures dived out through the door 
in the tail. 

With the scream of the siren the 
fire trucks were out on the field. 
But, while the flames were still 
burning brightly, two tractors 
raced out, yanked the big plane off 
the runway, drew it to one side. 
Ten.minutes from the time of the 
accident the next bomber in line 
had taken -off and was on its way. 

Across the broad runways from 
East-Bound Inn are the quarters of 
the Royal Canadian Air Force. It 
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is forbidden to go into detail on the 
activities of the R.C.A.F.-the tech­
nique which it has evolved for pro­
tecting convoys, the broad net 
which it has flung over the western 
ocean. It's no secret, however, that 
there are' planes today which are 
capable of flying to Germany from 
Newfoundland, delivering a load 
of bombs, and returning. 

Here as nowhere else you can see 
how fast space and time are shrink­
ing. You · see the big transport 
planes come in, the Consolidated B -
24's, a s  large a s  the ships in which 
Columbus came over the sea. They 
converge from points on the 
American continent, stop to check 
and refuel, wing on across the 
ocean. An official in Washillgton 
must make a quick trip to London. 
Via this Newfoundland airport he 
can be there within 24 hours. At 
your breakfast table here you can 
choose between The New York 
Times and the London Times of the 
day before. It's all as casual as 
travel between New York and 
Chicago. 

This air center is a shipping 
point for freight as well as passen­
gers. All kinds of non-bulky goods 
are carried-urgently needed air­
plane parts, vitamin concentrates, 
precision instruments, laboratory 
materials. One plane carried to 
Britain a shipment of 200 bullfrogs 
consigned to a laboratory engaged 
in the study of the effects of poison 
gas. They disturbed the pilot by 
croaking loudly all the way over. 

IT'S a bleak, inhospitable . spot, 
this Newfoundland airport­

long, icy winters, snow that falls 
through June and starts again in 
September, piling up in 20-foot 
drifts on the lee side of the run­
ways. Always the wind blows, in 
gales and gusty squalls. Fog lies 
heavy. 

No trees are left standing in the 
settlement, there's no blade of 
grass .  The houses and shacks are 
hammered together from rough 
timber. The unpaved streets are 
deep in sticky mud. Everywhere 
there is mud. The clear brooks 
have turned to sluggish streams of 
liquid mud. There are scores of 
gun emplacements, camouflaged 
pits where the anti-aircraft guns 
thrust muzzles toward the sky. 
You can't walk far without being 
challenged by sentries. 

The bulk of the construction 
gangs are "Newfie" laborers from 
St. Johns or the coastal fishing 
villages. There are the superin­
tendents and foremen, the me-

Official photograph, 2d Air Base Squadron Photo Section 
Sister ships of this Flying Fortress are seeing service abroad 

chanics and engineers, the troops 
who garrison the post, the New­
foundland Rangers who police it. 
Beer, when it's to be had, is drunk 
out of the bottle. 

Feminine influence is lacking. 
There are a few wives of the con­
struction superintendents and half 
a dozen nurses in the hospital, but 
they are not much on view. There 
is also the daughter of the base 
manager, Sally Elizabeth Ross, 
who is almost seven and easily the 
best known and most popular resi­
dent. 

But in general it' s a he-man 
place, lacking the amenities. 

And yet there are few spots on 
earth where more big names are 
registered. A Walter Winchell 
would have a busy life here. In 
the short time I was there Lord 
Beaverbrook and Lord Halifax, a 
Roosevelt and a Royal Duke were 
seen about the East-Bound Inn. 
Lady Halifax and Harry Hopkins 
had been through a few days 
before. 

When the war is over, some air­
men say, this will be the center 
-the chief junction and forward­
ing point-for transatlantic traffic. 
There are some who doubt it. These 
latter say that the fogs of New­
foundland will always limit its use 
to aviation, also that the long­
range planes of the future won't 
need a half-way point . But, no 
matter how long a range planes 
may have, they will carry a bigger 

pay load across the Atlantic if they 
stop to refuel a third of the way 
over. Bermuda and the Azores will 
be used too, but this northern route 
is the shortest path between the 
important centers of North Amer­
ica and those of Europe. 

It will be a different place then. 
There'll be warehouses for freight, 
big hotels for passengers. , East­
Bound Inn will be an affair of 
1 000  rooms, 1000  baths, and will 
probably preserve as a show place 
the present room where the pilots 
gather. The mud will disappear, 
the raw earth will be landscaped 
and beautified. There'll be school­
teachers from Nashville and bank 
clerks from Cleveland on their way 
to Europe for a two-week vaca­
tion, business men from Chicago 
and from Prague, students from 
Tokyo and Harvard and Vienna. 
This will be the most cosmopolitan 
spot on earth, where all nationali­
ties will meet and pass. 

• • • 

BULLET-SEALING 

Hose Protects Fuel 

System of Combat Planes 

SELF-SEALING fuel tanks for mili­
tary airplanes can now be supple­
mented by self-sealing hoses, thus 
providing a completely protected 
fuel system. This new bullet-
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sealing hose was recently an­
nounced by The B. F.  Goodrich 
Company. 

The secret of the hose construc­
tion is a sealing member that pre­
vents fuel leaks even under ten 
to fifteen pounds pressure and de­
spite numerous punctures from 
large-caliber machine gun bullets.  
The inner surface of the hose is a 
layer of Ameripol, the synthetic 

rubber which is highly resistant to 
oil and gasoline. 

The principal use of the hose in 
aircraft is to connect fuel tank cells 
and engine supercharger systems. 
With this hose, it is stated, there 
will be a substantial saving in 
weight in the average bomber ; the 
rubber hose eliminates the weight 
of auxiliary metal fuel systems 
which are ordinarily required to 
guard against the hazard of punc­
tures in main fuel lines. 

BLACKOUTS? 

Value Questioned. by 

Lighting Expert 

STREET lights are silent policemen 
on the night force of every police 
department, Dudley M. Diggs, a 
General Electric engineer, recently 
told the International Association 
of Chiefs of Police. 

Any reduction in these lights 
during the present emergency 
would result in increased crime 
and traffic accidents, he said, citing 
a number of cases to prove that 
the criminal element takes advan­
tage of the darkness, which also 
imposes an additional handicap on 
the automobile driver. Diggs urged 
the use of modern lighting systems 
to meet modern traffic needs, and 
said that blinding lights directed 
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Above: Testing bullet - sealing 
hose with .50-caliber machine gun. 
Left: Despite holes, hose held 
fuel at 10-15 pounds pressure 

skyward to confuse and mislead 
enemy airplane pilots may be 
found to afford better protection 
for cities than the blackout in case 
of war. 

Diggs doubted that blackouts 
would ever be needed for Ameri­
can cities, and pointed out that 

, the blackout in countries abroad 
has been of questionable value as a 
military measure while creating 
many new problems for officials to 
solve. Nazi fliers, he said, can find 
English cities via radio beams, and 
are aided by the breaking surf on 
the coastline, plus the reflections 
from roof tops and from rivers. In 
modern war, parachute flares and 
incendiary bombs can easily pierce 
the blackout, Diggs explained. The 
work of the police, air-raid pre­
caution workers and firemen is hin­
dered during blackouts, he said, 
while traffic accidents occur much 

more frequently and the morale of 
the people is attacked through re­
duction in social life. Transporta­
tion is slowed, as well as loading 
and unloading of important war 
and other materials in the dark­
ness, it was explained. 

The use of small though power­
ful searchlights and wide angle 
floodligh ts directed skyward to 
confuse and hinder the enemy 
would also aid protecting aircraft 
in shooting down the enemy, and 
would allow civilians to live and 
work under more normal condi­
tions, Diggs said. In preliminary 
tests of the plan, the U. S. Army 
has been reported to have found 
that even with a long viewing tube 
airplane pilots could not penetrate 
the glare to find important targets, 
thus ' indicating the effectiveness of 
the "reverse blackout," the engi­
neer added. 

ANTI-BOMBER 

New Gun for Defense 

Against Dive Bombers 

A WICKEDLY efficient 20 millimeter 
machine gun of tremendous fire 
power, now being produced in 
quantities, is said by experts to be 
the answer to the dive bomber 
menace for ships at sea. 

While no details have been re­
leased regarding this particular 
weapon, one of our accompanying 
illustrations shows a completed 
production model as built by the 
Hudson Motor Car Company. 
Similar weapons are being pro­
duced by the Pontiac Motor Divi­
sion of General Motors. 

Reportedly a potential Nemesis for Stukas 
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Oil Is Where YOD Ship II 

Transportation Facilities Available to the 

Petroleum Industry Govern Fuel Supplies 

A. P .  P E C K  

REGARDLESS o f  what may b e  the 
precise gasoline and fuel-oil 

situation in any particular part of 
the United States by the time this 
article reaches the reader, there are 
certain facts that consumers 
of petroleum products are 
entitled to know ; lacking 
these facts it is almost im­
possible to evaluate the 
rapidly changing picture as 
presented in the daily press . 

Getting the crude oil from the 
wells to the refineries, and the fin­
ished products to the dealer from 
whom the consumer purchases 
them is, then, the crux of the entire 
matter. And here, perhaps more 
than with any other commodity, 
old man economics plays the lead-

tion of the subject ) ,  pipe lines, 
railroad tank cars, and highway 
tank trucks, listed here in ascend­
ing order of relative transportation 
costs. 

Strangely enough, when data 
were being collected for this article, 
exhaustive inquiries, directed to 
unbiased sources of information, 
failed to bring to light any quotable 
figures covering exact costs of 
transportation by all of these five 
methods. This was due largely to 
the complications that arise when 
seeking comparative costs in a field 
where there are a tremendous 
number of variables, any one of 
which can be applied to make the 
final figures prove just about any­
thing desired by the one who j ug­

The beginnings of the 
gasoline and fuel-oil short­
age on the .eastern coast of 
the United States are now 
history. Developments at the 
time of writing are coming 
so thick and fast that it is 
still anyone's guess as to the 
ultimate outcome. Thus it 
seems appropriate to forget 
for the moment the day-by­
day reports from the gaso­
line and fuel-oil battle-front 

A small tanker such as used on rivers and 
canals; large ones carry up to 155,000 barrels 

gles the figures. It was defi­
nitely determined, however, 
that the above listing rep­
resents the relative eco­
nomics of oil and gasoline 
transportation, tankers be­
ing the lowest cost method 
and highway tank trucks 
the highest . The only defi­
nite figure that could be 
obtained, and upon which 
any reliance could be placed, 
other than one set men­
tioned later in this article, 
was that the relative cost of 
oil transportation between 
tanker, pipe line, and tank 
car is something on the 
order of one to three to six, 
when dealing with the run 

and to dig into the service of sup­
ply in an endeavor to bring into 
clear focus those problems of the 
oil industry which must be solved 
and constantly re-solved in order 
that fuel supplies of all types may 
be assured to the entire nation. 

It has been frequently stated 
elsewhere, but will bear constant 
reiteration, that there is no national 
shortage of petroleum and the 
products derived from it. There 
are plenty of gasoline and fuel oil 
of all types. Proved reserves of 
crude oil still underground are 
ample. .Production is sufficiently 
ahead of demand to insure against 
any shortage. The shortage, real or 
imaginary, is purely and simply 
one of transportation. Unfortun­
ately, froin the standpoint of dis:" 
tribution, the areas in which crude 
oil is produced are relatively re­
mote from the large centers of 
consumption. And gasoline and 
fuel oil are bulky, unwieldy, liquid 
commodities, usually purchased by 
the consumer in relatively large 
quantities, that require special 
handling. 

ing role. Because there are five 
major means of transporting the 
liquids under consideration over 
long distances, the situation be­
comes somewhat involved, leading 
to many of the misunderstandings 
that have been so prevalent in re­
cent months. These five methods 
are by tank ship and tank barges 
( which are usually lumped to­
gether in any general considera-

• • • 

Bird's-Eye View of Petroleum 

Industry, 1940 
Number of producing oil wells 

390,000 
Production of crude oil . .  1,350,000,000 

barrels 
Proved U. S. Reserves . .  19,024,515,000 

barrels 
Number of Refineries . . . . . . . . . . . .  557 
Production of Motor Fuel 

26,000,000,000 gallons 
Transportation 

Mileage of Oil Pipe Lines . . . . .  126,000 
miles 

Number of Tank Ships . . . . . . . . . . .  467 
Number of Tank Cars . . . . . . . .  148,000 
Number of Tank Trucks . . . . . . .  75,000 
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from Gulf ports to main points on 
the eastern seaboard centering 
around New York. 

THUS it can be stated here that 
any cost figures advanced re­

garding any two or more of the 
methods of transportation, in an 
endeavor to prove a given state­
ment, must, be open to question 
unless they are based definitely on 
terminal points and existing trans­
portation facilities between these 
points. 

Before going into quantity fig­
ures regarding methods of getting 
oil from one point to another by 
means available and projected, 
let's step off to a distance and view 
this whole industry that revolves 
around the work of gleaning na­
ture's crude product and getting 
the refined results into the gasoline 
tank of your automobile or the 
fuel-oil tank of your home-heating 
oil burner. 

Crude oil, as it emerges from the 
well, is piped into field storage 
tanks from which it flows into 
gathering lines, which, in turn, 
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and also with refineries. 
Refineries may, as 

Laying a pipe line to insure a constant 
supply of petroleum products to consumers 

noted, receive their crude 
raw material direct from 
self-owned tank farms or 
again the oil may start on 
a journey, this time by 
one of several means. It 
may be withdrawn from 
storage and loaded into 
tank ships or tank cars 
or it may again enter a 
pipe line for further 
pumping to a distant 
point. In some cases, 
where only highway 
transportation is avail­
able, it may be shipped 
by tank truck. In any 
event, the oil next reaches 
refinery storage from 
which it is withdrawn as 
needed to feed the com­
plex processing equip­
ment from which it 
emerges in the form of 
gasoline, fuel oil, lubri­

feed into trunk-line pumping sta­
tions, to railroad loading racks, or 
to marine terminals. How it moves 
depends upon geography, - eco­
nomics, and other factors, but it 
will move certainly by the fastest, 
cheapest, and most convenient 
available route. 

The oil which goes to the trunk­
line pumping station thereafter 
will move through a trunk-line 
system of pipes ranging in size 
from eight inches to 16 inches in 
diameter. An eight-inch line nor­
mally can move 20 ,000 barrels ( 42 
gallons to the barrel ) about 120  
miles a day.  The speed of  travel 
depends upon many conditions, in­
cluding the nature of the terrain, 
the number of pumping stations, 
the pressure maintained, and the 
type of crude oil itself. A large 
number of pumping stations, a flat 
terrain, and a crude oil of average 
gravity mean faster travel ; heavy 
oils must travel more slowly, and 
lifts over mountains contribute to 
delay, so that a day's j ourney may 
be only 50 to 60 miles. 

Pushed on its way by powerful 
pumping stations, normally located 
some 40 miles apart in level coun­
try, and closer together where the 
line crosses mountainous regions, 
the oil next reaches semi-perma­
nent storage in tank farms. These 
are merely collections of huge 
tanks holding from 55 ,000 to 100 , -
000 barrels each, located at  strate­
gic points for the further distribu­
tion of the crude oil. Sometimes the 
tank farms are combined with 
marine and railroad terminals, 

cating oil, and a host of other 
petroleum products. 

BUT the end of the line has not yet 
been reached. These finished 

products must be transported from 
the refinery to distributing points 
and from these to local dealers 
from whom you purchase your 
gasoline and oil. Here, again, tank­
ers, pipe lines, tank cars, -and tank 
trucks take up the job and move 
the liquids on their way. Ordinarily 
the next stop, in the case of public 
consumption products, is the j ob:" 
ber's bulk plant, located in every 
large community, where local stor­
age is provided and from which the 
materials may be distributed to 
local dealers, largely by tank truck. 
This transportation phase is best 
handled by tank truck because of 
the flexibility of the method and 
the fact that the product is now 
nearing its final destination and is 
being moved in relatively small 
quantities to a diversified group of 
outlets. Large industrial plants 
may receive their petroleum prod­
ucts either from the refinery direct 
or from bulk plants, depending on 
local conditions ; bunkering sta­
'tions, where ships are fueled, are 
supplied direct from refineries. 

The variety of methods of dis- -
tribution grows out of a variety of 
methods and volumes of consump­
tion. In the case of gasoline, it is 
necessary for the petroleum indus­
try to handle roughly 1 80 ,000 ,000 
gallons every 24 hours-refining 
60 ,000 ,000 ,  moving 60 ,000 ,000 to 
bulk plants and retail stations, and 

pumping the third 60 ,000 ,000 into 
the fuel tanks of consumers. Since 
gasoline weighs about eight pounds 
to the gallon, this transportation 
job is equivalent to moving 720 ,000 
tons of freight-all of it  in liquid 
form. 

From all that has been published 
on the subject of delivering gaso­
line and oil supplies to the ulti­
mate consumer, the casual reader 
might not be blamed if he formed 
the opinion that a few miles of pipe 
lines and a handful of tankers, 
tank cars, and tank trucks were 
being used by the oil industry to 
transport these vitally necessary 
products to a point where he may 
purchase them. A few figures will 
quickly disabuse any such idea and 
will serve to indicate that the 
petroleum industry is making use 
of a vast and rapidly extending 
transportation system in an effort 
to avoid fuel shortages anywhere 
in the United States and to provide 
for the greatly increased demand 
for petroleum products in the name 
of national defense. 

At the end of 1940 there were in 
use in this nation some 126 ,000 
miles of  pipe lines for the trans­
portation of oil, 467 tankers ( of 
which 50 have already gone to 
England under the Lend-Lease 
program ) ,  148 ,000 tank cars, and 
75,000 tank trucks. According to 
the American Petroleum Institute, 
there will be more than 1 0,000 
miles of additional pipe lines built 
during 1 94 1 .  Under construction 
and on order are 145 new tank 
ships, plus 1 1  which have already 
been completed during 1 9 4 1 .  

DURING 1 940,  o n  the authority of 
. the Bureau of Mines, the follow­
ing quantities of crude oil were 
delivered to refineries in the 
United States by the methods 
noted : Pipe lines, 939 ,732 ,000 bar­
rels ( remember that there are 42 
gallons to the barrel ) ; boat, 277 ,-
589 ,000  barrels ; and by tank car 
and truck, 38 ,990 ,000 barrels . .  

Largest of the new pipe lines, on 
which preliminary work has been 
started, will be one to transport oil 
from East Texas via Salem, Illinois, 
to Bayonne, New Jersey, and 
Philadelphia. Part of this 1 500-
mile line will be 24 inches in diam­
eter, larger than any ever before 
constructed. Cost of this line will 
be some $75 ,'000 ,000 ,  but, accord­
ing to Ralph K. Davies, Deputy Oil 
Co-Ordinator, such a pipe line 
could transport 200,000 barrels of 
oil daily to the New York terminal 
at a cost of $67 ,000 a day, com-
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pared with a cost of $207,000 for 
the same amount of oil over the 
same distance by railroad tank 
cars . The capacity of this line, to 
compare it with another method of 
getting oil from here to there, 
would be sufficient to release from 
service on the same point-to-point 
run some 65 tank ships. 

Other pipe lines that will help 
the general situation are the 1260-
mile line from Louisiana to  North 
Carolina and Virginia which should 
release 10 tankers ; the 450-mile 
line from Florida to Tennessee 
which will not oRly relieve at least 
two tankers from this service but 
will also expedite deliveries along 
its route ; and the international 
pipe line that stretches 236 miles 
from Portland, Maine, to Montreal, 
Quebec, which will eliminate a 1 0 -
day tanker trip and release four 
tankers for other routes. 

gallons ; tank trucks have 
capacities up to 5000 
gallons. 

Pipe lines, it must be remem­
bered, constitute a 24-hour-a-day 
method of transportation, little 
affected by weather and other con­
ditions that place limitations on 
mobile units on the rails, on the 
highways, and on the water. Main­
tenance is. required, of course, but 
in general the service may be 
placed high in the reliability 
brackets . And pipe lines do make 
possible handling a huge quantity 
of oil .during a given time, as has 
been shown. For purposes of com­
parison, however, the following 
figures are needed : Tankers can 
carry as high as 1 55 ,000 barrels 
( 6,500 ,000 gallons) in one trip ; 
tank cars hold from 8000 to 1 0 ,000 

THE pipe line is a little 
known method of 

transportation, but it has 
many economic superior­
ities. Out of sight and 
mind, largely buried in 
the ground, it is safe from 
sabotage and bombing. 
When it is not moving oil, 
it is storing oil, so that its 
cargo always can be un­
loaded merely by turning 
a valve. It never makes 
a return trip empty, but 
is working, either moving 
oil or storing it, 1 00 per­
cent of the time. It is not 
affected by tides or tem­
perature, it does not get 
into collisions or wrecks, 
and it ignores the weath­
er. It is flexible in that it 
can be made to move 
its cargo either way, if 

Oil companies own or lease 148,000 tank 
cars; capacity of each to 10,000 gallons 

necessity demands, and it can 
share its cargo at any waypoint. 

It is often said that the materials 
necessary for the construction of 
pipe lines-from 400,000 to 750 ,000 
tons of  steel plate will be needed 
for the Texas-Bayonne line-may 
not be obtainable under national 
defense priorities, that these mate­
rials should be put to other pur­
poses. Whatever may be the final 
outcome of this particular argu­
ment, sight must not be lost of the 
fact that oil is just as essential to 
national defense in all of its multi-

All  Illustrations courtesy American Petroleum Institute 
Combination tank farm and marine. terminal for petroleum products 
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tudinous aspects as are guns and 
ammunition, men and materiel. 
The oil has to be transported ; 
whether steel goes into pipe lines 
or tankers is a question that can 
be settled only by a meeting of the 
minds of those who control the ma­
terials of construction and those 
who havf' the valuable background 
of experience in transportation of 
petroleum products. 

From the facts given it can be 
seen that the subject of whether or 
not John Q. Public, in any particu­
lar part of the nation, can buy 
gasoline at his favorite filling sta­
tion in any quantity desired or can 
purchase sufficient fuel oil to heat 
his home during the coming win­
ter, is not one to be settled merely 
by deciding on the relative merits 
or costs of one method of transpor­
tation over another. It is, rather. 
a case in which there must be a 
balancing of the economic features 
of all methods in an integrated 
whole that will insure adequate­
supplies of petroleum products to> 
the entire country at reasonable 
costs to both producer and con­
sumer. 

• • • 

OIL 
Coal Reserves Would 

Yield Oil for 3000 Years 

ENOUGH oil for 3000 years at the 
present rate of consumption could 
be made from the three trillion tons 
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of United States coal reserves, if it 
ever becomes necessary to make 
oil from coal, the Bureau of Mines 
reports. A hydrogenation process 
developed by the Bureau in one of 
its . experimental laboratories has 
been tested on 13 different Ameri­
can coals, and has proved that 
crude oils, similar to crude petro­
leum and yielding large quantities 
of gasoline and other oil products, 
readily can be produced from all 
the coals tested. Tests are con­
tinuing on other important types of 
coal. 

Total potential quantity of oil 
that could be produced from 
America's coal, based on the sam­
ples so far tested, amounts to about 
.3,800,000,000,000 barrels, the Bu­
reau reports. Samples tested ranged 
from high-volatile bituminous coal 
down to the poorer quality lignites, 
with yields of crude oil from 1 68 to 
78 gallons per ton of coal pro­
cessed. Average yield from the total 
coal reserve, however, is estimated 
at about 50 gallons per ton, to in-

• • • 

CLEAN-UP: Special vacuum hose is 
used in one of the largest airplane 

company's plants to suck up and carry 
away any loose bolts, nuts, or shav­
ings that may be in the hulls of 
bombers after their completion. 

• • • 

elude the quantities of coal which 
would have to be used for fuel and 
power in the processing plants. 

The government experts did not 
estimate costs of production, but 
these are known to be considerably 
greater than the present cost of 
producing crude petroleum from oil 
fields. Hence this process, and al­
ternative possibilities of producing 
crude oil from oil shales, probably 
would not be introduced commer­
cially until the unknown future day' 
when America's liquid oil reserves · 
are in serious danger of depletion. 
Several European countries, not­
ably Germany, have been using 
hydrogenation and other processes 
commercially for a number of years 
under government subsidy, and are 
producing large quantities of oil 
products from coal. 

Necessity for the introduction of 
coal hydrogenation or other pro­
cesses in this country probably lies 
in the remote future, according to 
petroleum geologists. At a recent 
meeting they reported little evi­
dence that America is anywhere 
near finding its last oil field. They 
charted huge areas in the United 
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States, Alaska, and Canada as pos­
sible locations of undiscovered 
petroleum reserves. 

FREEZE-RESISTANT 

Synthetic Rubber 

Resists Low Temperatures 

ONE of the drawbacks of synthetic 
rubbers in many automobile and 
aircraft applications has been a 
tendency to become hard and 
brittle when exposed to sub-zero 
temperatures. A new type of neo­
prene, recently announced by Du 
Pont, is claimed to be as freeze­
resistant as natural rubber and still 
to retain the oil-resistant qualities 
which make neoprene so valuable 
in many cases . 

GENERATORS 

Portable Engine-Driven 

Units, Water or Air-Cooled 

W HEN electric power lines fail, 
due to uncontrollable conditions, 
manufacturing plants of all kinds 
must stop operations unless they 
are provided with stand-by gen­
erating units. In hospitals, theaters, 
and public buildings, power . fail­
ures may result in loss of life or 
serious inj ury . 

A new series of stand-by gen­
erating plants designed to protect 
against the loss and hazards of 
power failure has recently been · 
announced by Bardco Manufactur­
ing and Sales. Company. One of our 

illustrations show two of these 
stand-by plants in the film labora­
tory of Warner Brothers in Bur­
bank, California. Claims made for 
these generating plants, which are 
available in a range of capacities 
from one kilowatt to 200 kilowatts, 
alternating current, and from one 
kilowatt to 100  kilowatts, direct 
current, are that they start and 
stop automatically, have automatic 
voltage regulation and safety con­
trols, and can be run in parallel 
with accurate synchronization. It 
is claimed that the units can take 
over operation within three seconds 
after a power-line failure. They 
are supplied to operate on Diesel 
oil, gasoline, gas, and butane. Both 
water-cooled and air-cooled mo­
tors are available in a wide range 
of powers. 

SELF-CLEANING 

Industrial Equipment Protected 

by "Graphoid" Surface 

A SIMPLE method of obtaining a 
combination of dry lubrication, 
rust - prevention, and a "self­
cleaning" action, worked out in 
connection with equipment for the 
manufacture of corrugated fiber­
board, appears to have some inter­
esting possibilities in connection 
with the protection in operation of 
other types of industrial equip­
ment. 

The development originated in 
an attempt to eliminate the stick­
ing of sodium silicate to the hot 
platens of corrugated fiber-board 

Provide quick . take-over for power emergencies 
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making machinery. It was dis­
covered that when the platens were 
provided with a "graphoid" sur­
face, they then became vii·tually 
self-cleaning, in addition to being 
rust-proofed. Furthermore, the 
lubrication provided by the gra­
phoid surface minimized wear on 
corrugating rolls. 

At first it was thought that the 
use of graphite would tend to dis­
color the work passing through the 
machinery. It was found, however, 
that when "dag" type of colloidal 
graphite, produced by Acheson 
Colloids Corp. ,  'was used that the 
extremely fine particles adhered 
closely to the platens. After the ex­
cess graphite had been wiped off 
in the first few feet of travel of the 
material over the rolls, after each 
application, no noticeable transfer 
of graphite to the work occurs. 

The colloidal graphite was ap­
plied to the hot platens in an 
aqueous suspension. Under the 
elevated temperatures, the water 
readily evaporates, leaving a film 
of graphite particles on the surface. 
Under heat and pressure these 
particles form a graphoid surface 
on the platen. 

ACCIDENTS 

Often Due to AHitudes 

of the Victims 

T HE "j inx" that causes some work­
men to have repeated accidents at 
their jobs has been identified as the 
attitude of the accident victim him­
self by Dr. Alexandra Adler, of 
Boston Hospital and the Harvard 
Medical School, reports Science 
Service. 

The accident-producing attitude 
is different in different workers and 
in different nationalities, it was re­
vealed by study of 100  industrial 
workers in Europe and 100  appli­
cants for workmen's compensation 
in Massachusetts. 

In America, over one-fourth of 
the accident-prone workmen were 
over-fearful. That fear of accidents 
can produce them was demon­
strated by a test on soldiers, quoted 
by Dr. Adler in her report to the 
American Journal of Psychiatry. 
Half the soldiers on a cross-country 
ride were told that a ditch lay 
ahead of them. The other half were 
not informed. Three-fourths of 
those who fell into the ditch were 
from among those who had been 
warned. 

More than 23 percent of the 
American accident-prone workers 
had a fatalistic attitude that they 

were sure to be unlucky. Nearly 
20 percent had a longing to be 
pampered and were happy while 
being nursed after an accident. 
Over 1 3  percent had a revengeful 
attitude toward parents or educa­
tors. In these, Dr. Adler considers 
that the repeated accidents are a 
sort of substitute for suicide. 

These were the attitudes most 
frequently to blame for accident 
repetitions among American work­
ers. Among the European work­
men, a revengeful attitude was 
responsible in 56 percent of the in­
dividuals. Alcoholism accounted for 
12 percent ( as compared with only 
3.3  percent among Americans) ,  the 
"unlucky" attitude for 1 0  percent, 
and the longing to be pampered 
for 6 percent. 

Aside from the alcoholics, only 
eleven individuals could blame 
disease or mental deficiency for 
their repeated mishaps.  

SCRAP SALVAGE 

Street-Car Tracks are 

Important Source 

TIGHTNESS in available scrap, 
especially of the proper grade, is 
becoming a threat. Steel mills can­
not produce full-capacity tonnage 
because they must use low-grade 
melting steel ; and they are being 
forced to dip deeply into their in-

Slices imbedded rails . . 

ventories of scrap, reducing them 
to an abnormally low point, at a 
time When they would normally be 
building up their stocks for the 
winter months. 

In the light of this condition, 
steel mills, municipalities, and 
various types of traction com­
panies should investigate the fact 
that thousands of tons of scrap 
rail can be obtained by the re-
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moval of abandoned streetcar 
tracks which are now embedded, 
unused, in the streets of hundreds 
of cities throughout the country. 
Furthermore, the removal of these 
rails can be economical and effi­
cient through a method, recently 
developed, in which a portable, 
oxy-acetylene cutting machine is 
used. 

Aside from the simplicity and 
high speed of cutting, which make 
this method so efficient, there also 
are economies which can be 
realized. The method permits re­
moval of the rail without breaking 
adjacent pavement, even when 
asphalt, macadam, stone blocks, or 
brick have been laid flush with the 
top of the rail. Thus repaving costs 

. .  which can be pried loose 

are kept at a minimum, and cost of 
removal is more than covered by 
the sale of the scrap rails. 

In this method, the cutting ma­
chine is positioned on a special 
track ; two or more sections of such 
a track can be used so that the cut­
ting operation can be carried on 
continuously. The cutting blow­
pipe of the machine is equipped 
with a bevel-cutting nozzle, and a 
single cut is made at an angle 
along the groove of the rail so that 
the top of the rail is severed from 
the web in two longitudinal sec­
tions. The cut rail can then be 
easily removed with a pinch bar. 

SHAFT HARDENING 

Inductive Process 

Reduces Rejects 

H EATING time for hardening 
crankshafts has been cut from 12  
hours to  less than five minutes by 
2000-cycle inductive heating at the 
Chicago tractor plant of the Inter­
national Harvester Company. In­
volving five different sizes and 
types of shafts for Diesel and gaso­
line engines, the method has sim­
plified balancing, obviated the 
normal pickling processes, and in­
creased core toughness. With this 
installation, which was the first 
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licensed by the Ohio Crankshaft 
Company, more than two million 
shafts have been so produced with­
out a rejection for incorrect hard­
ness. 

Formerly the drop-forged shafts 
were �inormalized, hardened and 
drawn, pickled or shot-blasted to 
remove scale, then machined and 
ground. Though durability of main 
bearings and connecting-rod bear­
ings is almost directly dependent 
upon their hardness, this physical 
property was limited by machining 
operations after hardening. Car­
burizing these particular shafts 
was not a practical' means of in­
creasing hardness, because dis­
torted shafts could not be satisfac­
torily straightened afterward. Final 
hardness was between 25 and 30  
Rockwell C. Shafts are now 
normalized , completely machined 
except for final finish, then heat­
treated on the wearing surfaces 
only to a hardness of from 55 to 62  
Rockwell C, drawn at  350  degrees 
Fahrenheit, and ground. Pickling 
is no longer necessary, since induc­
tive heating introduces no scale. 
Using conventional hardening me­
thods, shafts previously were made 
of a nickel-alloy steel, which has 
been made currently almost un­
available by defense restrictions. 
With inductive heating, the more 
costly nickel steel has been re­
placed by a readily available 
carbon-chrome steel. Total rejec­
tions for metallurgical defects have 
been cut from the previous 5 per­
cent to an average of less than one 
percent. 

Inductively hardened shafts take 
a better final finish than tho'se pro­
duced by the old method, because 
of their increased hardness ; and 
breakage of shafts in service has 
been reduced materially by the 
greater toughness of the shaft core. 

NO ' CORONA 

Effect Eliminated by 

Semi-Conducting Paint 

ELIMINATION of corona in the air 
spaces between coils of the end 
windings of rotary machines has 
been accomplished by treating the 
end-turn insulation with Coronox, 
a new semi-conducting paint. Since 
machines of above 1 0 ,000 volts 
came into use, corona has been a 
troublesome element in high­
voltage generating equipment. Re­
sulting from ionization of electri­
cally overstressed gases, corona 
may appear in any of three loca-

2 5 6  

tions : in the slots, around coils 
immediately beyond the ends of the 
slots, and in the air spaces between 
various coils of the end winding. 

A single proper resistance value, 
such as the 10 megohms per square 
inch resistivity of Coronox, can 
reduce the voltage stress across 
the end turn insulation sufficiently 
to eliminate corona. In treating 
the stator coils, glass binder tape is 

• • 

EXPLO SIVE S-During actual trans-

portation by rail of explosives of 

all kinds in Canada and United States 

in 1940 there was not a single fatal 

accident and only one person was 

injured. 

• • • 

completely filled with Coronox 
which results in a thick, firmly 
anchored, semi-conducting layer 
on the surface of the coil . The 
parallel connecting rings and sup­
port rings are treated in a similar 
manner. Finally, a long life in­
sulating varnish is sprayed over 
the whole end winding to protect 
the Coronox and increase its sta­
bility. 

Two often measured properties 
of electrical insulation are the 
flashover voltage and the break­
down voltage. The flashover volt­
age of Coronox-covered surfaces is 
actually greater than that of highly 
insulating surfaces. The breakdown 
voltages for treated coils should be 
higher than for untreated coils be­
cause the Coronox treatment elimi­
nates concentrated voltage stresses 
at the edge of the slot. 

STRIP MILL 

Fastest, Highest, Now 

in Operation 

A NEW 5-stand cold strip mill in­
corporating a number of "firsts" 
in electric drive and control for 
steel , mills has recently been put 
into operation at the Irvin Works 
of the Carnegie-Illinois Steel Cor­
poration, at Pittsburgh, Pennsyl­
vania. The highest-powered cold­
rolling mill for tin mill products in 
the world, it has been operated at 
a delivery speed as high as 3750  
feet per minute and i s  capable of 
3850  feet per minute without ex­
ceeding the specific ratings of the 
mill driving motors. 

A total of 1 1 ,400 horse':)ower is 
employed to drive the mill . Stands 
1, 2, and 3 are driven by direct­
current motors rated 800- ,  2000- ,  

and 2500 -horsepower respectively. 
Stands 4 and 5 are driven by 
4i:..Quble-armature D.C . motors of 
2500- and 3000 -horsepower respec­
tively. For driving the tension reel, 
a 600-horsepower double-armature 
motor is employed. All of these 
motors are of the special mill type, 
designed by the General Electric 
Company. 

Even more spectacular as to size 
are the two 4000 -kilowatt gener­
ators--largest D.C . generators ever 
built--which supply power to the 
main mill motors and tension reel 
at 750  volts direct current. The 
driving motor of the motor­
generator set is an 1 1 , 300-horse­
power synchronous motor operated 
at 6600  volts . 

Installed between the five stands 
are four indicating tensiometers 
which enable operators to read the 
actual pounds of strip tension as 
the strip proceeds through the mill . 
Tapered tension control of tension 
between stands Provides for a more 
uniform finishing gage at lower 
strip speeds. Automatically, at 
low strip speeds, this control sys­
tem permits the tension to be in­
creased so that the finished strip 
may be "on gage." 

CASEIN 

Prices Rise in Step with 

Steel Demand 

CASEIN prices offer an example of 
the complications sometimes trace­
able in trade and industry, accord­
ing to a report on the dairy situa­
tion, issued by the United States 
Department of Agriculture. The 
increase in casein prices in recent 
months, says the Bureau of Agri­
cultural Economics, shows how a 
change in demand for one product 
may affect a change in the demand 
for another seemingly unrelated 
commodity. 

In order to increase steel produc­
tion, more coke was needed. To 
produce more coke, the coke ovens 
had to be operated at higher tem­
peratures. This resulted in the 
production of less phenol. Phenol 
is used in glues which compete with 
casein glue. The restricted produc­
tion of phenol glue caused prices 
of both phenol and casein glues to 
rise. As a result casein prices in­
creased. It has been difficult to in­
crease the production of casein 
because of the demand for dried 
skim milk and cheese which exists 
under the food-for-defense pro­
gram. 
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I·NDU S'YRIAL 
TRE N D S  

NEW PRODUCTS. NEW MARKETS 

I F EVER the trend in any industry pointed toward a 
favorable future, come what may in a troubled world, 
that of the chemical industry seems, from this obser­
vation post, to be the most promising. Although the 
industry as a whole boasts of an ancient lineage, going 
back many centuries, there is a peculiar quality of 
ever-newness that sets chemical manufacture and 
research apart from other types of endeavor. In fact, 
it might be said that the chemical industry is reborn 
about every decade, bringing into extensive use new 
products hitherto unknown and opening new markets 
that, strangely enough, appear to profit without mak­
ing corresponding drains on other industries. Thus, 
while past performances may serve to indicate gen­
eral trends for the future, they cannot always be used 
as signposts pointing toward specific developments of 
importance to the world at large. 

In the calm, halcyon days before World War I, for 
example, there was little thought that someday the 
chemical industry of the United States would figure 
largely in the production of explosives and dyestuffs ; 
German monopolies calmly batted down any am­
bitious endeavors that attempted to invade their pre­
empted ground. Then came the War. Virtually over­
night there was developed in this nation an industry 
that asked no favor of anyone, that produced needed 
materials in any quantity and of a quality that be­
spoke Yankee ingenuity intelligently applied in a 
vital line of endeavor. 

Next came the shining example of lacquers, syn­
thetically produced to give surface coatings with out­
standing qualities of durability, beauty, and ease of 
application. Then an upsurge in the production of 
rayon, already many years old but awaiting the Midas 
touch of research and mass production. Cellophane, 
plastics, new metallic alloys, new dyes, hitherto un­
heard-of drugs, nylon, synthetic rubbers, anti-knock 
gasolines, cheaper manganese, and a long list of other 
products brings the subject of chemistry's contribu­
tions to living about up-to-date and serves sufficiently 
to prove the point regarding ever-newness . 

Critical study of advances in the chemical industry 
brings to l ight one important factor that, more than 
any other, will govern the future. Until just recently 
the industry was busy producing materials with 
which better work could be done on other materials . 
Dyes, for example, that would give better and more 
durable colors to existing fabrics ; additives to increase 
the life and wearing qualities of rubber ; ways and 
means of improving the thousand and one products 
of industry that were already in use. Tools, if you 
will, tools with which to extend the usefulness of 
materials that, of themselves, are usually considered 
to be far. apart from routine operations of the chemical 
industry. 

But now the picture changes, has been changing, in 
fact, for some time past. Tools of industry become 
incidental to chemistry ; raw materials is the new field 
of endeavor, and a field that performance has already 
proved. Not only is the industry producing dyes for 
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fabrics, but it is also producing the very fabrics them­
selves, and producing them from common, inexpen­
sive materials. No longer is the only rubber aim of 
chemistry to improve the natural product ; synthetic 
rubber claims a large share of attention. Are there 
moldable products that need durable colors? Build 
the color right into them and produce new materials 
that have characteristics not available in any product 
of nature-plastics. 

Thus the chemical industry as a whole is possessed 
of a two-tined weapon with which to make its way 
in the world. It can make the tools of industry, and 
can produce the raw materials with which industry 
has to work. And never let it be said that here is an 
ersatz business, built on the need for substitutes . The 
plastics industry alone is sufficient to give the lie to 
any such thought. Here has been produced a whole 
group of new materials that, in a multitude of cases, 
do a better j ob than was done by predecessors. Here 
are materials that can be used where no other prod­
ucts give comparable results. Here, in a word, is a 
source of raw materials, made available by the chemi­
cal industry, that out-rivals anything that nature has 
ever produced. 

With such a background of accomplishment, and 
with almost daily announcement of new developments 
from the chemical laboratories of the nation, it is ap­
parent that the chemical industry of the future bids 
fair to surpass even itself in worth-while accomplish­
ment. 

TOWARD BETTER HOUSES 

IT IS now becoming more and more apparent that the 
trend toward complete prefabrication of houses is a 
limited one, confined largely to the low-cost housing 
field, but the prefabrication idea is being applied in 
so many other ways in the building-supply industry 
that it is assuming a place of no small prominence. 
This trend is exemplified by increasing use, in new 
housing construction and in renovation of existing 
buildings, of factory-fabricated window units, kitchen 
cabinets, china closets, wall units of plywood and 
other materials, and so on. Just how far this par­
ticular phase of prefabrication will go will depend 
largely on the ingenuity of manufacturers in supply­
ing units that can be built by mass-production 
methods, yet will retain sufficient individuality to suit 
varying consumer tastes . 

ALL SILK IS NOT IN STOCKINGS 

WHILE the ladies are carefully guarding dwindling 
supplies of silk hose and keeping a critical eye on the 
stocking industry's efforts to produce satisfactory limb 
coverings from high-count cotton, the electric wire 
and instrument manufacturers are preparing to get 
along without the silk that they formerly used to the 
extent of thousands of pounds annually. General Elec­
tric, for example, will use rayon and nylon as a sub­
stitute for silk insulation on wire when present silk 
supplies are exhausted. Silk tape, used in some phases 
of their work, will be replaced by cotton or rayon. 
And so it appears that a year or so hence many of us 
may wonder why we ever worried at all about short­
age of silk ! 

257  



--------------H E A L T H  S CIEN C E--------------

Escape From Surgery 
New Telescopic Technique of Internal 

Examination is Saving Many from Operations 

A N D R E W  R .  B O O N E  

WITHIN recent months several 
hundred persons who suffered 

from ailments of vital organs, which 
defied diagnosis by X-ray or other 
standard methods of examination, 
have escaped major surgery. 

An ingenious instrument com­
bining tubes, mirrors, telescope, 
brilliant light, tiny scissors, and 
means for inflating the abdomen, 
enables surgeons to study the or­
gans within the abdominal 
cavity. In 20 minutes, ' a 
doctor, trained to recognize 
what he sees through the 
'scope, can catch close-up 
glimpses of the tissues, de­
scribe their conditions to 
other consultants, and send 
the patient back to his room. 

It was Dr. John G. Rud­
dock, Los Angeles surgeon, 
who perfected the device, 
known as the Ruddock Peri­
toneoscope. 

five inches long enables the sur­
geon to penetrate the abdomen and 
distend it with air. After with­
drawal of the needle, a metal 
sheath containing a removable tip 
is inserted. If fluid is present, a 
suction tip replaces the solid tip. 

Next, for making an examina­
tion, the telescope is slid into the 
sheath. The surgeon then simply ' 
looks into the eyepiece, and scans 
his field through the tube and mir­
rors. A tiny light is placed neat" 
the tip, ahead of the optical system. 

forceps to coagulate the blood. 
Dramatic medical history is al­

ready being written in hospitals all 
over the nation because Ruddock'$ 
genius brought the 'scope into exis­
tence. In a western surgery, sev­
eral physicians met recently to 
study the case of a girl whose ill­
ness doctors had tried iri vain for 
three years to diagnose. Now she 
lay on the table, discouraged, 
critically ill, too weak to withstand 
exploratory surgery. 

One of them experienced in use 
of the peritoneoscope, bent over 
the patient. He marked a site just 
below the umbilicus, and carefully 
measured the point for a short 
incision. After encircling the site 
with novocaine, he made the open­
ing, inflated the abdomen with air 
forced down with a hand syringe, 
and inserted the 'scope. Through 
the tube he first examined the liver. 
Swinging slowly around in a clock­
wise circle, he viewed the spleen, 

the parietal wall, the intes­
tines, and finally the appen­
dix. Then he returned to the 
liver, and studied this organ 
intently. 

THE clock had measured 
off 1 9  minutes when he 

closed the incision. For a 
half hour he discussed his 
observations with his {!ol­
leagues. The girl's affliction, 
they decided, was actinomy­
cosis, a rare infectious 'dis­
ease involving enlargement 
of the liver, due to ray­
fungus. Medication, not sur­
gery, was indicated ; and her 
physician proceeded with a 
correct course of treatment. 

For two. decades, physi­
cians and surgeons have 
sought an efficient means for 
looking inside . the body 
without resorting to surgery. 
To insert the peritoneoscope, 
an incision only one · half 
inch long is required. A 
single stitch closes the 
wound. Patients undergo the 
examination in comfort, a 

Instruments used in the examination (see text) 

An early user of the peri­
toneoscope was Dr. R. Nichol 
Smith, another Los. Angeles 
surgeon and a friend of Dr. 
Ruddock. Dr. Smith began 

local anesthetic preventing pain, 
and, because the nervous system 
suffers little or no shock, they sel­
dom miss a meal when undergoing 
the novel experience of revealing 
their inner workings to their 
doctors. 

Dr. Ruddock collaborated with 
technicians of the American Cysto­
scope Makers, Inc., in evolving the 
'scope. In addition to making it 
possible to view the organs, the 
device enables surgeons to take 
specimens of tissues suspected of 
being' diseased for laboratory 
analysis ; al so to make such minor 
repairs as clipping adhesions. 

The 'scope ' has five essential 
parts. First, a dull-pointed needle 
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By rotating the 'scope, the surgeon 
sees in a few seconds a field two 
inches deep, around a complete 
circle. 

Should tissues suspected of being 
diseased be encountered, he sends 
down a pair of tiny forceps. Guid­
ing them carefully under the bril­
liant light, the surgeon eases the 
open forceps into the tissue, closes 
them with thumb scissors, and re­
moves the specimen. When closed, 
the tip forms a cup to hold the 
material. 

He next observes the sampled 
area intently, and if bleeding takes 
place, he touches a switch, sending 
high-frequency electricity down 
through the lower end of the 

using the equipment to examine 
patients whose troubles had eluded 
diagnosis. One night his daughter 
complained of a pain in the right 
side. The symptoms indicated an 
infiamed appendix. If it were 

' really the appendix, surgery could 
not wait. 

N ext morning, shortly after 
breakfast, Dr. Smith transported 
the girl to a hospital. At 1 1 , he 
conducted a peritoneoscopic exam­
ination, but through the ' lens her 
appendix appeared to be quite nor­
mal and healthy. He found the 
trouble elsewhere, and a few min­
utes later the young lady was 
enjoying the comforts of a bed. At 
one o'clock she ate a light lunch ; 
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at six, a four-course dinner. 
Twenty-four hours after entering 
the hospital, she went home, hav­
ing suffered none of the discom­
forts of surgery. Medical treatment 
�orrected the condition in a few 
days. 

Marveling at the ease with which 
he found a cure for a member of 
his own family without resorting to 
surgery, which usually involves a 
two-week stay in the hospital, con­
siderable expense, and perhaps 
several months to regain lost 
strength, Dr. Smith resolved to find 
some way of teaching other sur­
geons how to use the peritoneo­
scope and to interpret their obser­
vations. 

AFTER consulting Dr. Ruddock, he 
sought out Billy Burke, a Holly­

wood cinematographer who spe­
cializes in making surgical pictures. 
The Winship Foundation supplied 
funds. Then doctor and photogra­
pher went to work. 

On the title appears 
these words : "A photo­
graphic reproduction of 
views as seen through the 
peritoneoscope." So real 
is the illusion that one 
gets the feeling he is ac­
tually peering down into 
a living patient. This is 
precisely the effect Dr. 
Smith sought. 

To get the unusual 
shots, the surgical pho­
tographer attached an 1 1 -
inch tube to the lens of 
his camera, and fitted an 
iris stop in the lower end 
of the tube. By stopping 
down, he obtained a cir­
cular field, thus avoiding 
the stagey effect of filling 
the screen with these Dr. Smith views gall bladder and liver 

shots. Cadavers in a 
nearby hospital were the 
subjects. 

Recently, the two men completed 
the picture. It is an amazing film 
document which portrays in color 
the technique from beginning to 
end. Thirty -seven scenes, moving 
back and forth between exterior 
and interior views, reveal alter­
nately the doctor operating the 
'scope and close-ups of diseased 
organs. An enlarged spleen, par­
tial obstruction of the intestines, 
an inflamed appendix, a hobnail 
liver, from different patients, pa­
rade across the screen. Each ap­
pears as a circular image, exactly 
as a surgeon sees it when looking 
through the 'scope. How a specimen of tissue is taken 

The search for an effi­
cient means of looking 
into the abdominal cavity 
dates back to 1 9 0 1 ,  when 
Dr. G. Kelling, a German 
researcher, reported par­
tial success. Dr. Kelling 
inflated the cavity of a 
dog, and examined the 
organs through a cysto­
scope. Nine years later 
Dr. H. G. Jacobaeus de­
veloped a similar pro­
cedure in Stockholm, 
Sweden. Other scientists 
in Denmark, Austria, 
Russia, South America, 
France, Italy, and the 
United States worked on 

Making a motion picture, to help in teaching other surgeons the technique 
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the problem. Several of them pat­
ented devices for using lights both 
inside and outside the body to 
illuminate their field. 

N ow, through the peritoneoscope, 
doctors visualize pathologies never 
before visible. While they cannot 
visualize all pathologies within the 
abdomen, frequently they can 
trace the sources of tumors, deter� 
mine whether to operate for re­
moval of cancers, and study pelvic 
organs in their natural colors. 
Little more than a month is re­
quired for a surgeon to learn its 
use. Dr. Ruddock has reported 
diagnoses of 44 diseases in 900 
patients as he looked through the 
instrument. It is thought that the 
peritoneoscope also may permit 
certain surgical operations without 
opening the abdomen by making 
it possible to pass especially de­
signed instruments down through 
the tube and to guide their work by 
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Viewing wall of peritoneum 

means of its tiny mirrors and light. 
Surgical operations often ate per­
formed by means of a remarkable 
variety of tiny but ingenious in­
struments inserted through the 
similar sheath of the cystoscope, 
though that instrument is used pri­
marily for the examination of the 
interior of the bladder and for 
testing the kidneys-and now the 
same principle may be applied to 
the peritoneoscope. 

• • 

MASTER DIET 
How to AHain ,an 

Adequate Diet 

• 

H OME economists of the United 
States Department of Agriculture 
have translated the recently estab­
lished "yardstick of good nutri­
tion" for the United States into a 
master diet plan. 

The "yardstick" set up by a com­
mittee of eminent nutritionists de­
fines an adequate diet in scientific 
terms-of recommended daily al­
lowances for different elements 
that human beings need. The mas- , 
ter diet plan translation gives the 
same information in terms of dif­
ferent groups of food that need to 
be represented in the diet every 
day.  

Follow this diet plan, say the 
nutritionists, and the vitamins, 
minerals, and other food essentials 
listed in the yardstick will take 
care of themselves. 

Milk-three-quarters to one 
quart every day for a growing 
child ; one quart for an expectant or 
nursing mother ; one pint for every­
one else. Tomatoes, oranges, grape­
fruit, green cabbage, raw salad 
greens-one or more servings for 
everyone. Leafy, green, or yellow 
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vegetables-'---one or more servings. 
Potatoes, other vegetables, and 
fruits-two servings or more a day. 
Eggs-one a day ( or at least three 
or four a week ) . Lean meat, poul­
try, fish-one or more servings a 
day. Cereals-at least two servings 
of whole-grain products or "en­
riched" bread. Fats and sweets­
some butter or fat rich in vitamin A 
every day, and enough more fats 
and sweets to satisfy the appetite. 

THIAMIN 

A B-Vitamin Deficiency 

Accounts for Many Ills 

S HORT TEMPERS, inefficiency, head­
aches, backaches, and stomach dis­
tress after meals are what comp 
from eating regularly over a long 
period a diet that is j ust a little 
short in the morale vitamin, Bl ,  diet 
studies at the Mayo Clinic show, ac­
cording to Science Service. Eleven 
women, chosen for their previous 
record of good health, lack of 
"nerves," willingness and ability to 
co-operate, were the human guinea 
pigs for this study just reported 
by Drs. Ray D. Williams and H.  
L.  Mason. 

In contrast to previous studies 
in which human subjects developed 
typical neurasthenia on diets with 
a very low vitamin Bl ( thiamin ) 
ration, these women were given the 
sort of diet thousands of American 
families regularly eat. It consisted 
of white bread, corn flakes, polished 
rice, sugar, skimmed milk, beef, 
cheese, egg white, butter, vege­
table fat, cocoa, gelatine, canned 
fruits, canned vegetables, and 
coffee. It was a little but not mar­
kedly low in its content of vitamin 
B, . 

After three months, one of the 
women developed such disturbing 
symptoms that she had to be taken ' 
off the diet and given doses; of the 
vitamin. The others continued with 
the diet for from about four to six 
and one-half months. Besides low 
blood pressure, capricious appe­
tites, anemia, and signs of dis­
turbed heart action, these women, 
after several weeks on the diet, 
showed the following changes in 
their normal behavior : 

The subjects became depressed, 
irritable, quarrelsome, and fearful. 
They became inefficient in their 
work because of generalized weak­
ness, were inattentive to details of 
their tasks, were confused in 
thought, uncertain of memory, and 
lacked manual dexterity. These ab-

normalities progressed to a degree 
which disabled six subjects in the 
performance of work to which they 
had been accustomed for a long 
time. 

Headache, backache, dysmenorr­
hea, soreness of muscles, gastric 
distress after meals, sleeplessness, 
tenseness, paresthesia ( burning or 
prickling feelings ) ,  intolerance to 
noise, and increased sensitivity to 
painful stimuli were frequent com­
plaints, although these signs and 
symptoms were entirely of a sub­
j ective nature. The significance of 
these evidences of abnormalities 
was increased, however, because of 
the careful selection of subjects, 
their continuous co-operation and 
ability to work before the period of 
restriction of thiamin (vitamin Bl ) ,  
and their subsequent normal be­
havior when, without other change 
in environment or diet, the allow­
ance of thiamin in the diet was in­
creased. 

LAME WING 

Arm Ailment Frequently Due 

to Bearing Deposit 

W HEN a veteran baseball pitcher 
( occasionally a youngster , too ) 
suddenly develops a severe lame­
ness in his "money arm" and is no 
longer able to throw his "fast one" 
because of the severe jab of pain 
he gets in his back shoulder 
muscles, he is likely to be suffering 
from the formation of a bony de­
posit on the bearing surface of his 
shoulder-joint very much like that 
which gives older persons arthritis, 
states Dr. George E. Bennett, mem­
ber of the Johns Hopkins medical 
faculty, in the Journal of the 
American Medical Association, re­
p0rts Science Service. 

Part of the pain is felt in the 
shoulder itself, and part is "re­
ferred" to the deltoid muscle, 
which is the broad, triangular 
muscle spreading out from the 
shoulder across the upper part of 
the back. This referred pain is due 
to the pressure of the bone accre­
tion on a nerve, Dr. Bennett ex­
plains . It is possible to remove this 
bony growth by surgical operation, 
but this involves cutting loose part 
of the deltoid muscle, and is at best 
a risky procedure.  

"My experience," Dr.  Bennett 
states, "is not sufficient to advocate 
this operative procedure with the 
assurance that a baseball pitcher 
will be able to resume his profes­
sion." 
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Gold From the Grave 

large cemeteries escaped the care­
ful search of the Spaniards and 
their native successors. One that 
did was discovered quite by acci­
dent about the beginning of the 
present century in the province of 
Cocle, on the Pacific slope about 70  
miles west of  the Canal Zone. In 
the flat terrain the rivers frequently 
change their courses during the 
high floods of the rainy season, and 

Central American Indian Cemeteries Yield 

Exquisite Ornaments of Almost Pure Metal 

J .  A L D E N  M A S O N  
Curator, American Section, The University 
Museum of the University of Pennsylvania 

WHEN the first Spanish con­
querors came to Panama early 

in the 1 6th Century, they found no 
buildings of masonry such as they 
were later to encounter in Mexico 
and Peru ; naturally, they did not 
expect any. They found what they 
expected, from their experience in 
the West Indies-Indians living in 
houses of wood with thatched roofs. 
They did find, however, what was 
to them much more important than 
masonry temples and palaces-a 
people with a wealth of ornaments 
of gold, a metal that had been very 
scarce in the Antilles. As every­
where, they warred upon the na­
tives, captured the chiefs, and de­
manded enormous sums of gold as 
ransom. The first expedition to the 
region of Cocle; that of Gonzalo de 
Badajoz in 1 5 1 5, in two months 
secured gold ornaments to an ap­
parent present gold value 
of $90,000 to $ 1 50 ,000 ,  and 
Chief Parita tried to buy 
them off with baskets of 
gold objects worth some 
$250,000 to $300 ,000 .  

Also, they dug up the 
Indian cemeteries for the 
gold ornaments that were 
interred with the chiefs . 
Most of these exquisite 
examples of the gold­
smith's  technique were 
melted down and sent to 
Spain ; only a very few 
examples that were sent 
abroad intact have sur­
vived to the present day. 

For over four centuries 
the digging of Indian 
graves for their gold con­
tent has been a recognized 
industry in the Isthmian 
area. In some regions, such 
as the Chiriqui district in 
western Panama, the slab­
covered graves are discov­
ered by sounding with a 
metal rod ; in others there 
are no surface indications. 

Naturally, very few 

N 
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Above is the pit during excavation, show­
ing several graves, excavators, and staff 
members; also, a small, square grid for 
plotting and photographic recording by 
coordinates, such as archeologists employ 
for permanent record. Below is a map 
of the region, with a small insert 
showing its relation to the Canal Zone 

ATLANTIC OCEAN 
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the Rio Grande de Cocle, 
in making a new bed, cut 
through a large pre­
C o l u m b i a n  c e m e t e r y .  
Pottery vessels, gold or­
naments, human bones, 
and other buried objects 
began to wash out of the 
bank. The owners dis­
couraged private digging 
and did little themselves. 
Such discoveries gener­
ally take a long time to 
reach scientific ears, and 
it was not until 1930  that 
careful excavations were 
begun there by the Pea­
body Museum of Harvard 
University, which con­
tinued work in 1 9 3 1  and 
1933 .  Seven years later, 
in 1 940,  the University 
Museum of the Univer­
sity of Pennsylvania sent 
an expedition to the same 
site ; I had the ' good for­
tune to be in charge. 

The cemetery is known 
as the Sitio Conte, or 
"Conte Site," from the 
name of the owners. In 
high floods the field is 
completely covered with 
water and the deepest 
graves probably are be­
low water level during 
the greater part of the 
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year. Only in the dry season, from 
January to April, is it possible to 
dig. Unlike the Atlantic slope, the 
region is open and grassy, cattle­
raising being the principal indus­
try. The constant trade winds 
make the high temperatures en­
durable, and in the dry season 
there are no mosquitoes and con­
sequently there is no malaria. 
Though venomous snakes are 
found, their proportion among the 
total serpent population is not 
large. 

A PIT some 55 feet in maximum 
length by half that in width 

was dug, in many places down to 
the water table at about 13 feet 
from the surface. Little was found 
in the upper five feet, and probably 
part of this was accumulation of 
the last four centuries. In the 
space excavated, some 30 graves 
and caches were encountered, 
ranging from caches of a few 
buried pottery vessels or stone ob­
j ects to graves ten feet in diameter 
and containing hundreds of vessels 
and over 20 interments. Nine of the 
graves might be considered as 
large. 

The task of determining the 
characteristic types of pottery and 
other objects of the different pe­
riods, one of the major functions of 
archeological research, could not 
be done by the usual stratigraphi­
cal methods .  In a site where soiJ 

and debris have collected 
by gradual accumulation, 
the older objects are at the 
bottom, the recent ones on 
top, but at the Sitio Conte 
the latest graves are often 
the lowest, and the tem­
poral relations have to be 
determined by noting when 
a later grave has cut 
through an earlier one. The 
criteria are often confused, 
since sometimes in making 
a later grave, the earlier 
ones cut through were 
robbed of their best ob­
j ects which were then in­
terred in the new grave. 

The task of the natives 
in digging graves ten feet 
square to a depth of eight 
feet without the use of 
metal implements must 
have been a stupendous 
one. Since the big, very 
deep graves could have 
been made only at the 
height of the dry season, it 
is obvious that the bodies 
of the chiefs must have 
often been kept for many 
months, and during this 
time probably quantities of 
pottery vessels were made 
especially for grave furniture. 

The accounts of the earliest 

Gold ornaments in the richest grave 

cemetery was used until approxi­
mately the time of the Spanish 
Conquest, and the earliest graves 
are probably not older than two 
centuries before this, about 1300  

Spanish chroniclers agree so  well 
with the nature and contents of the 
graves that it is likely that · the 

Left: A two-grave area showing shattered pottery, skeletons. Right: Pottery that escaped the "killing" 
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Gold from the richest burial-four repousse plaques, 
eight inches in diameter: also, cuffs. sequins. and 

averaging 
crocodile 

A . D .  Apparently burial was a rite 
reserved for chiefs, and with them 
were buried other persons-ser­
vants, slaves, and possibly even 
wives to accompany their masters 
to the spirit world. These seem to 
have been first stupefied, perhaps 
by quantities of chicha, the native 
beer still made today, and buried 
alive. In accord with the primitive 
feeling that mortuary objects also 
had to be "killed" in order to re­
lease their spirits to accompany the 
dead, almost all the pottery vessels 
had been shattered, probably by 
trampling. In many of the graves 
are large empty spaces which may 
have been occupied by baskets and 
such perishable objects of organic materials. Due to the constant 
dampness of the soil, only objects 
of pottery, stone, and metal were 
well preserved. Those of bone and 
ivory had to be excavated with the 
greatest of care, and wood and tex­
tiles were entirely gone. All the 
human bones were in too soft a 
condition to be saved. Relatively 
few intact pottery vessels were 

- found, but more than three tons of 
pottery were brought to Philadel­
phia. As most of the parts of a 
broken vessel lay together, the task 
of restoring them is not a difficult 
one. 

O
NE grave far exceeded all the 

others in importance and "rich­
ness." Though most graves are fiat 
or slightly concave, this one was 
cup-shaped. Apparently so many 
pottery vessels were made for the 
dead that they could not be placed 
on the bottom of the grave and so 
were imbedded in the almost ver­
tical walls. From the edge of the 

rim, found at about five feet below 
the present surface, the grave ex­
tended down seven feet, the bot­
tom being only one foot above 
water level, which was 13 feet 
below the surface at the height of 
the dry season. At the rim, the 
diameter was 14 feet ; at the bot­
tom, eight feet, making the average 
slope of the pottery-encrusted 
sides 60 degrees. Three interment 
levels were found, the main middle 
one at a depth of six feet below the 
rim, a lower level one foot lower, 
and an upper level 1 8  inches above. 
There were eight skeletons on the 

. upper level, 12 on the middle one, 
and three on the lower-a total of 
23 .  All lay parallel, east to  west, 
face down, and those on the middle 
level in two tiers. Little grave 
furniture accompanied the inter­
ments on the upper level, as its 
occupants probably had been slaves 
or servants, but the lower levels 
were thick with broken pottery, 
and most of the skeletons bore 
some gold ornaments. One of those 
on the middle level, perhaps the 
principal chief, fairly blazed with 
a wealth of g'old ornament. He 
wore five great gold plaques, gold 
cuffs and armlets, several gold 
pendants, ear - rods, nose - clips, 
many sequins, small bells and 
chisels, and quantities of beads. 

The gold is heavy and almost 
pure. Every archeologist gets a 
great " kick" from digging up pure 
gold, as it is untarnished and ap­
pears in its pristine beauty as soon 
as the dirt is washed off. Eight 
great plaques, ornamented with 
demoniacal designs in repousse, 
were secured ; these are from eight 
to ten inches in diameter. The 
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decorations apparently represent 
the native gods, a crocodile god 
being especially prominent. Cuffs 
and some other ornaments were 
also decorated in repousse, prob­
ably hammered over forms. Most 
of the j ewelry, however, was ap­
parently made by casting, possibly 
by the lost-wax process. The most 
spectacular piece is a gold crocodile 
four inches long, with a large but 
poor-grade emerald, an inch in di­
ameter, set in his back ; the gem 
may have come from Colombia. 
Some of the gold pendants are ex­
quisite examples of both technique 
and art. 

By both quantity and quality 
this "find" was one of the richest, 
if not the richest, ever made in 
America by a scientific expedition 
from the United States. About 92 
troy ounces of gold were brought 
back, in addition to the share taken 
by the owner of the land. In all 
likelihood the gold was panned in 
the local rivers, though today they 
do not yield enough to make min­
ing profitable. The technique of 
gold working was a relatively late 
one in pre-Columbian America ; 
gold was practically an unknown 
metal to the ancient Maya, for 
example. 

THE pottery is profusely decorated 
in polychrome colors in which 

blue and purple, rare colors ill 
other .regions, predominate. The 
shapes are widely varied, from 
simple silhouettes to complex ani­
mal effigies. Objects of stone, 
mainly celts, spearheads, arrow­
heads, and agate pendants, but also 
larger objects, such as metates and 
mulIers, were found in the · graves 
and caches. Necklaces of the teeth 
of animals are common, as are also 
spines of the sting ray. 

The aboriginal inhabitants of 
Cocle are almost unknown to his­
tory except for the short accounts 
of the Spanish chroniclers. Today 
no Indians live in this region, but 
the Guaymi of western Panama 
probably ate their nearest rela­
tives. The skeletal remains indicate 
that they were a large people, 
many of the men over six feet in 
height. They have no connection 
with and litt1e resemblance to the 
Aztecs, Mayas, or Incas ; indeed, 
their objects differ decidedly from 
those of the Chiriqui of western 
Panama and even from those of 
Veraguas, the next province to the 
west. What little resemblances 
there are to other cultures seem to 
point to the southeast, toward 
Colombia. 
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High Pressores Within 

How Astronomers Derive Such Stupendous 

Internal Pressures for Earth and Stars 

HENRY NORRIS RUSSELL,  P h . D .  
Chairman of the Department of Astronomy and Director of the Ob­
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 

A CORRESPONDENT suggests some 
questions which many others 

have doubtless asked in their own 
minds. How do astronomers arrive 
at the huge values which they give 
for the pressure at the center of the 
Earth, and still more of the Sun? 
Can we trust our methods of cal­
cUlations to hold good when ex­
tended so far beyond the range of 
experiment? 

The answer to the first question, 
under engineering conditions, is 
very simple. For a theoretical col­
umn (pipe) of imaginary liquid of 
the same density as water, and 
which was incompressible, it would 
come out, by arithmetical calcula­
tion, at 4550 tons per square inch. 
But this is too easy. Successively 
deeper miles of our pipe would 
contain equal quantities of fluid, 
but these would not all have the 
same w eight, for the force of grav­
ity inside the Earth diminishes 
toward the center-where attrac­
tions in all directions balance, and 
there is no net effect. At inter­
mediate depths, Newton showed 
long ago that ( for a spherical dis­
tribution of matter ) the attraction 
of parts more distant from the cen­
ter than the point considered, and 
forming a shell surrounding it, 
annul one another completely ; so 
that the actual effect is the same as 
it would be if these were stripped 
off, leaving only the portion nearer 
the center. It follows very simply 
that, inside a body of uniform den­
sity, the force of gravity is propor­
tional to the distance from the 
center. The average force acting on 
the fluid in our pipe would then be 
just half that at the surface, and 
the pressure at the bottom would 
be 2275 tons per square inch. 

Let us come one step nearer 
reality by assuming that the den­
::;;ity of our imaginary fluid was 
equal to the mean density of the 
Earth ( 5 .56 times that of water ) . 
We then get a central pressure of 

12 ,700  tons per square inch. The 
actual pressure must be greater, 
for the density of our planet in­
creases toward its center-since the 
density of the surface rocks ( omit­
ting the thin surface layer of gran­
ite) is about 55 percent of the 
mean : the density at the center is 
probably nearly twice the mean. 
We can get a good general idea of 
the degree of central condensation, 
though not of the detailed form, 
from the relation between the 
polar flattening of the Earth and 
the centrifugal force due to its 
rotation. 

If we knew the exact law of dis­
tribution of density, we could work 
out the pressure exactly. Starting 
at the center, and imagining suc­
cessive spherical layers to be put 
on, each with th� proper density, 
it is easy to find the total mass of 
any concentric sphere interior to 
the Earth, and hence the force of 
gravity at its surface-that is, at 
any given distance from the center . 
Then, starting at the surface and 
working downward, we find the 
weight of each successive mile of 
fluid in our imaginary pipe-sup­
posing it, of course, now to have 
the density appropriate to its dis­
tance from the center. The cumu­
lative sums will give us the 
pressure at successive depths, and 
finally at the center. (The reader 
familiar with the ' calculus will 
realize that the above is a "pain­
less" description of a double in­
tegration ! ) 

PERFORMING this calculation for 
the Earth, we find that the cen­

tral pressure is about 50 percent 
greater than it would be if the 
planet were homogeneous. The 
outstanding uncertainties in the 
exact law of increase of density do 
not alter this conclusion seriously. 
We thus conclude that the actual 
pressure at the Earth's center is 
about 1 9 ,000 tons per square inch, 

or some 2 ,600 ,000 atmospheres. 
At this point the reader may 

protest : "This is all very well for 
a pipe full of liquid, or a liquid 
planet ; but the Earth is made of 
solid rocks. Won't it act like a set 
of great concentric arches, and 
hold up the pressure?"  

For a small body, like an aster­
oid, this argument would be valid. 

On Earth, even if the material 
inside were cold, a pressure would 
be reached, at a depth of a few 
hundred miles, under which the 
hardest rocks would give, and flow 
not like water, but slowly, like 
pitch. Farther inside, where the 
pressures were still greater, the 
material, under long continued 
pressure, would show no perma­
nent resistance, and behave like a 
very viscous liquid.  We are there­
fore fully justified in maintaining 
that there is a real pressure, at the 
center of the Earth, of roughly 
20 ,000 tons, or 40,000,000 pounds, 
per square inch. 

WHAT happens inside the Sun? 
Here there can be no doubt 

that all of the material is fluid-in­
deed gaseous-with not a trace of 
rigidity. 

If the Sun were built on a similar 
density-model to the Earth, the 
answer would be very simple. 
Reasoning of the type already de­
scribed shows that, for the spheres 
built on the same model, the cen­
tral pressure is proportional to the 
product of the square of the radius 
and the square of the density. The 
Sun's radius is 109  times the 
Earth's,  and its density very nearly 
one fourth of the Earth's ; so that, 
on this model, the central pressure 
would be ( 109 x % ) 2  or 745 times 
that on the Earth-that is 14 ,000 ,  
000 tons per square inch. 

But there is no reason to suppose 
that the Sun is built on this model 
( with the central density less than 
twice the mean ) , and very good 
reasons for believing that it is not. 
There are some pairs of eclipsing 
stars in which slow changes in the 
orbits make it possible to show that 
the central density is 50 ,  or even 
1 00 ,  times the mean density. In­
side such a body the attracting 
portions are, on the average, much 
closer together and the gravita­
tional forces greater, so that the 
central pr.essure is much larger .. 

To get any reliable notion of how 
great the central density is within 
the Sun, we must have recourse to 
theory, and an important calcula­
tion has just been published by 
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four investigators. Two of these, 
Messrs. Lowan and Blanch, are in 
charge of a W.P.A. project for 
the computation of mathematical 
tables, a project which has already 
done excellent work in other fields ; 
the others, Messrs. Marshak and 
Bethe, are well-known authorities 
on subatomic and stellar energy. 

The principles on which their 
work is based are these : We have 
strong reasons to believe that the 
nuclear transformations by which 
the Sun's heat is maintained run 
so much faster with increasing 
temperature that practically the 
whole energy-liberation occurs in 
the hottest and densest part of the 
Sun, near its center ; the rest of the 
Sun acts only as a nearly opaque 
envelope, which keeps the heat 
from escaping to the surface faster 
than it does. To drive this flow of 
heat through these outer portions, 
there must be a steady rise of tem­
perature inward, and the envelope 
thus keeps the inner core hot 
enough to allow the atomic trans­
formations to continue. 

Since no heat is generated in the 
envelope, the total amount flowing 
outward through a sphere at any 
depth below the surface is the same 
as that which escapes from the 
surface itself, and hence a known 
quantity. The flow per square cen­
timeter increases inward, since the 
spheres are of smaller area, but 
can be calculated at any point. 

Now atomic physics has pro­
gressed far enough to enable us 

to calculate what temperature 
gradient is required to drive any 
given flow of heat through a gas of 
specified density, temperature, and 
composition. So ( assuming a fixed 
composition ) ,  if we know the tem­
perature and pressure at any depth, 
we can find the increase of tem­
perature in the next thousand kilo­
meters, for example-this being 
but a small fraction of the size of 
the Sun. We can also calculate the 
increase in pressure in 1000  kilo­
meters, if we know the density of 
the gas (which depends on its tem­
perature and pressure ) and the 
force of gravity. 

To calculate the latter, we must 
know how much of the Sun's mass 
lies farther from the center than 
the region where we are working. 
But the density of the outer gases 
is so small that, for 50,000 miles or 
so below the surface, we can safely 
ignore this correction. Under these 
simplified conditions it is possible 
to solve the equations, and derive 

formulas which give the tempera­
ture, pressure, and density at any 
depth, if we know the size and 
mass of the Sun, and the rate of 
heat-flow into sPace from its sur­
face. This gives a good start for 
the calculation. When it has gone 
deep enough to "shed off," so to 
speak, as much as 1 / 1 000  of the 
Sun's whole mass, account must be 
taken of this fact, and the "closed" 
formulas have to be replaced by a 
process of step-by-step numerical 
calculation of the changes in each 
successive layer. This is highly 
laborious, but may be made as 
accurate as is wished, by taking the 
trouble. 

THIS process, however, cannot be 
carried right down to the center 

of the Sun, for the assumption that 
all the Sun's heat is generated 
"still deeper" becomes obviously 
absurd close to the center, say 
within 1 0,000 miles of it. Fortu­
nately there is a simple way out of 
this difficulty. The calculated tem­
perature gradient increases stead­
ily toward the center. Now, in any 
mass of gas, something happens if 
the temperature gradient is too 
high, which is illustrated by the 
familiar "thunder-heads" of sum­
mer clouds. The air is warmer 
near the ground than, say, a mile 
above. "Warm air tends to rise" ; 
but, if a mass of the warm surface 
air could be rapidly raised a mile 
high, and so be exposed to lower 
pressure, it would cool itself by 
expansion. Under ordinary condi­
tions, this cooling would be great 
enough to make it cooler than the 
undisturbed air a mile up. Being 
cooler, at the same pressure, it 
would be denser, and would sink 
back again. But, if the air near the 
ground is very much heated, it may 
reach a state in which, after rising 
a mile and expanding, it would 
still be hotter than the surrounding 
air and tend to rise still higher. 
Under these conditions our ascend­
ing column of air, once started in 
any way, will rise higher and 
higher, and draw more and more 
of the hot surface air into it, until 
the latter is exhausted ; but under 
normal circumstances a column set 
ascending would soon sink back, 
and conditions would be stable. 

The same principle applies inside 
the Sun. So long as the vertical 
change of temperature is not too 
rapid, the cooler gases above will 
lie upon the hotter layers below in 
stable equilibrium ; but, when a 
certain limit is exceeded, the lower 
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layers will tend to rise, and the 
upper ones to sink, and a turbulent 
set of currents will be set up. With 
gases like those inside the Sun ( in 
which all molecules have been 
broken up ) ,  this limiting condition 
happens when the percentage in­
crease in temperature is more than 
2/5 of the percentage increase in 
pressure. 

The calculations for the Sun 
show that near the surface this 
ratio is much smaller than 2/5,  but 
increases, and ultimately reaches 

' this value. Nearer the center, the 
radiative equilibrium, in which the 
heat is carried by radiation through 
the gas, breaks down, and is re­
placed by convective equilibrium, 
in which heat is carried by bodily 
motion of ascending currents of gas. 

A gas under . these conditions, if 
considered on a scale large in com­
parison with the size of the indi­
vidual eddies of current, presents 
a relatively simple mathematical 
problem, and can be easily handled 
no matter in what part of it the 
heat is produced. 

ACCORDING to the final calculations, 
at a depth of one-sixth of the 

Sun's radius the temperature is 
1 ,070 ,000 degrees and the density 
only 1 /220 that of water, or 3 %  
times that of air under standard 
conditions. Halfway to the center, 
the temperature is 5 1f4 million de­
grees and the density 92 percent 
that of water, while 95 percent of 
the Sun's mass is still inside. Three 
quarters of the way down the tem­
perature is nearly 13 ,000 ,000 de­
grees and the density 24.6 times 
that of water. The inner core, in 
which convective currents occur, 
has a radius only 1 2  percent that of 
the outer surface and contains 1 2  
percent o f  the Sun's mass. The 
central temperature is 25 ,  700 ,000 
degrees and the density 1 1 0  times 
that of water, or 78 times the mean 
for the whole Sun. The correspond­
ing pressure comes out 1 ,700 ,000 ,-
000 tons per square inch. The con­
centration of matter into a small 
central region gives so strong a 
grip to the gravitational forces that 
this is more than a hundred times 
as great as it would be if the Sun 
was built like the Earth. Calcula­
tion of the liberation of energy by 
the now well-known carbon-nitro­
gen cycle shows that 97 % percent 
of the heat production would occur 
in the inner core. The approxima­
tion which supposes that · it  all 
takes place there is, therefore, a 
good one. 
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A Bridge Because of . a Dam 
Truss Design and Material Used Represent New 

Departures From Previous Practice 

F .  w. P E N H O RS T  
Bridge Engineer 

COMPLETION recently of the 
Sacramento River bridge at 

Antler, in Shasta County, Cali­
fornia, marks an important step in 
the fulfillment of the task of re­
locating approximately 1 6  
miles o f  state highway in 
the Sacramento, Pit, and 
McCloud River canyons 
made necessary by the con­
struction of the Shasta Dam 
near Kennett. A combina­
tion highway and railroad 
bridge across the Pit River 
is scheduled for completion 
next Spring. 

The Antler Bridge is a 
steel deck structure, 1 330  
feet in  length, on  concrete 
piers and abutments. The 
roadway is on a 5000-foot 
radius curve compounding 
into an 850-foot radius curve 
about 80 feet north of the 
south abutment. The entire 
structure is on a descending 
vertical curve of -2 .5 per­
cent grade at the south end 
and a -4.25 percent at the 
north end. The roadway 
width is 50 feet ; two 2 % ­
foot sidewalks are provided. 

There are five major spans 
in the bridge ; two of 189 feet, two 
of 252 feet, and the central span, 
which is 273  feet long. The 273- . 
foot span consists of a 147 -foot 
truss supported by two 63 -foot 
cantilever arms. A steel stringer 
approach span at each end of the 
structure is supported by the abut­
ment and by a 42-foot cantilever 
arm. 

The pier heights vary consider­
ably, the tallest being 172  feet 
above footing grade. The piers are 
eight feet wide by 40 feet long at 
the top and the sides are battered 
lfs -inch per foot to provide a 
pleasing appearance. 

They are of cellular construction, 
using 18-inch walls and interior 
ribs throughout. Varying amounts 
of reinforcing steel in these walls 

provide for the differences in stress 
at the proper points. All piers are 
founded on rock. 

Three of the piers extend down 
below river level and required con­
crete foundations poured under 
water. Construction joints are pro­
vided in the pier shafts at 20-foot 
intervals, a horizontal distribution 

Roadway is on a 5000-foot radius curve 

girder, or "floor, " being located at 
these points . 

As the ultimate water level in 
the Shasta Reservoir will prac­
tically submerge the main piers, 
openings are provided at various 
points in the pier walls and floors 
to permit the free passage of 
water. This procedure not only 
eliminates hydrostatic pressure on 
the pier walls but adds consider­
able "mass" or "inertia due to 
weight of fluid" to resist earth­
quake forces, discussed later. 

Next to structural safety, a 
fundamental requirement, smooth 
deck surfaces and good railing ap­
pearance are probably the two 
most important bridge factors to 
the motorist. Considerable care 
was taken, therefore, to insure good 

results in the completed structure, 
as follows : 

( 1 )  A railing and gutter profile 
was established for each side of the 
bridge, using long 1400-foot verti­
cal curves to give a smooth change 
of super-elevation over the struc­
ture to fit approach alignment. 

( 2 )  Truss deflections due to full 
dead load were carefully computed, 
and elevations determined for each 
truss panel point to fit an "un­
loaded" profile. This "unloaded" 
profile is the final profile, plus the 
anticipated deflection under dead 
load. 

( 3 )  The fabricating shop sub­
punched, or sub-drilled, all main 
truss connections, then completely 
assembled each truss in a horizon­
tal position in the shop, placing 

each top chord panel point 
in its correct relative posi­
tion to fit the "unloaded" 
profile. 

( 4 )  All truss j oints were 
then reamed to full size, and 
all members match-marked 
for erection. 

( 5 )  Trusses were then 
erected at the bridge site in 
any desired order as correct 
position was secured simply 
by j acking the trusses into 
shape until all truss connec­
tions were fair. No field 
drilling of these connections 
was allowed. 

( 6 )  The concrete deck 
was then poured to suit the 
contractor's working sched­
ule. This was an important 
feature, as pouring a deck 
slab uniformly from one 
end of a structure to the 
other is much less costly 
than requiring short indi­
vidual pours over various 
parts of the bridge. 

To prevent participation of the 
concrete deck slap in resisting 
stress set up in the trusses by the 
weight of the slab, as it would 
surely do if rigidly attached, the 
deck has been literally "cut loose" 
by introducing small expansion 
j oints in the stringers approxi­
mately 100  feet apart. This is of 
no consequence to actual strength 
of truss members, but has a pro­
nounced effect upon deflection of 
the trusses. As accurate truss­
deflections can be determined only 
if the slab is prevented from taking 
direct stress, this procedure is 
essential to secure a smooth deck. 

It is most important in construct­
ing a concrete deck to anticipate 
accurately the deformation of the 
various members involved, as cor-
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recting a rough or wavy deck after 
construction is a difficult and costly 
process. 

To eliminate deflection stresses 
from the piers, temporary expan­
sion rollers were used at the tops 
of all piers. Upon completion of 
the deck slab and upon a suitable 
day of average temperature, the 
truss shoes were grouted into per­
manent position. 

Piers were arranged so that 
those on either side of the central 
span are supported longitudinally 
by anchor piers of comparatively 
low height located high up on the 
canyon walls. A suspended span 
in the central 273-foot span, with 
provision for expansion at one end, 
establishes a symmetrical truss lay­
out, continuous over three supports 
on each side of this span. Trusses 
are then fully "indeterminate" only 
over the center support of the 
group, the "degree of indeter-. 
minacy" diminishing toward the 
two outer supports of the group, 
becoming fully "determinate" at 
these supports and beyond. 

IN ORDER to support the main piers 
in a longitudinal direction, the 

trusses were attached to the pier 
tops by a rotating type of j oint 
that will transmit horizontal shear, 
but no bending movement. This 
is important, as a rigid type of con­
nection would practically double 
the temperature stresses in trusses 
and piers set up by horizonta:l de­
flection of the piers . 

Transversely, the four high piers 
must provide their own stability. 
No temperature stresses exist in 
this direction, but wind and earth­
quake forces are quite severe. 
Analysis of the effect of "wave 
action" of the reservoir water due 
to earthquake forces was made. 
This "wave action" effect refers to 
the oscillating motion set up by an 
earthquake, and should not be con­
fused with surface "waves" due to 
wind or tide. Extensive research 
and model experimentation has 
been done in this field by the 
United States Reclamation Bureau 

Sa.cramento 
River 

Rotating joint, no bending 

at Denver, Colorado, and use was 
made of these studies on this job .  

Trusses were bent horizontally 
at two points between each pier 
rather than at the piers, to fit the 
horizontal curve of the bridge. A 
number of advantages result from 
this : 

( 1 )  The eccentricity, or over­
hang, of deck stringers relative to 
the trusses is but one-fourth that 
produced by bending . the trusses 
only at the piers. This eliminated 
additional steel in the floor beams 
located between bend lines. 

( 2 )  Bending moment in the 
truss is very low at the bend line 
due to the continuous truss layout. 
These bend lines occur at approxi­
mately the quarter points in the 
span where the dead load moments 
.are practically zero. 

Truss j oint stresses are corre­
spondingly low, and the torque re­
sulting from these stresses is 
greatly reduced. While it is true 
that the torsional stresses set up 
at the bend lines must be trans­
ferred along the trusses to the 
piers, stresses are so low as to re­
quire no additional metal in the 
main trusses to resist them. 

A newly developed alloy steel 
used in the trusses has 50 percent 
greater tensile strength than and 
is five times as rust resisting as 
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ordinary structural steel. Its ex­
cellent corrosive resistance per­
mitted minimum sections of % ­
inch thickness, while the additional 
strength available resulted in large 
savings in weight of metal. 

The truss member design repre­
sents a considerable departure 
from previous construction. All 
members consist of a 14-inch beam 
section, supplemented when neces­
sary on the compression members 
with 1 5-inch or 1 8-inch channel 
sections shop welded to the beam 
flan,ges . No stay plates or lacing 
bars, formerly considered indis­
pensable to truss members, were 
used. This not only reduces shop 
fabrication, but eliminates excess 
metal not directly participating in 
stress resistance. 

As TRUSS members are perfectly 
smooth and accessible for paint­

ing, maintenance costs will be 
materially reduced. 

Bracing members were made 
from structural tee sections ob­
tained by splitting wide flange 
beam sections at the rolling mill 
when hot. These sections became 
available fairly recently and have 
proved very economical. 

Truss-shoes are built-up assem­
blies of rolled steel plate, shop­
welded together to form a rigid 
unit. Alloy steel was used, result­
ing in a strength and ductility 
equal to that secured in the main 
truss. The largest truss shoe is 
approximately five feet square by 
2 %  feet high, and supports a load 
of more than 2 ,000 ,000 pounds.· 

Temperature variations of 20 to 
120  degrees, Fahrenheit, produce a 
total movement of nine inches at 
the one expansion j oint in the truss 
system. A sliding "finger" type of 
j oint was used in the deck slab, 
featured by a locking device that 
anchors it rigidly to the deck to 
prevent noise and vibration due to 
passing vehicles. The j oint is self­
cleaning, in that rubbish and dirt 
cannot collect in the openings, but 
are pushed off by movement of the 
bridge. 

.;---�---
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The four high piers must supply their own stability transversely 
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International Beams 
Short-Wave Broadcasts, Directed to Foreign 

Countries. are "Searchlighted" for Power 

R A Y M O N D  F .  G U Y  
Radio Facilities Engineer 

National Broadcasting Co.. Inc. 

DESPITE the fact that heavy pen­
alties are meted out to resi­

dents of certain oppressed Euro­
pean countries who are detected in 
the act of listening to broadcasts 
from American radio stations, 
there is ample evidence that a sub­
stantial radio audience exists in 
those areas. Letters received in the 
United States, often by round­
about means, convey with stirring 
impact the value of the interna­
tional broadcasting service which 
has been available for several 
years past. 

One cannot help but be deeply 
impressed by many of these com­
munications from Europe, express­
ing as they do despair and misery 
which to some extent is lightened 
by the medium of radio broad­
casting. Neither can one read the 
pleas to continue and expand our 
broadcasting efforts without more 
fully appreciating the high pa­
triotic and humanitarian function 
which is being served by short­
wave licensees in the United 
States. International broadcasting, 
as conducted by the democracies, 
has become a powerful instrument 
which has earned the respect and 
confidence of foreign listeners 
through the truthfulness of its re­
porting and the character of its 
programs. 

Then, too, there are the Amer­
icas to the south of us, where news, 
educational, and entertainment 
broadcasts are eagerly sought by 

an audience that is highly recep­
tive to the influences of the un­
biased and complete coverage of 
these tral1smissions from the 
United States. 

In .ernational broadcasts by NBC 
originate at the Bound Brook, New 
Jersey, plant where also are lo­
cated the transmitting facilities of 
W JZ. A tract of 70  acres is largely 
devoted to the special antennas 
which have been designed for 
transmission to Europe and Cen­
tral and South America over 
stations WRCA and WNBI. 

IMPORTANT among the develop­
ments which have made possible 

consistent broadcasting to far­
distant countries is the beam or 
directional antenna. With this sys­
tem it is possible to direct a fan­
shaped beam of radio energy 
instead of broadcasting it to the 
four winds. The beam antenna 
thus r e p r e s e n t s  c o n c e n t r a t e d  
power, in much the same manner 
as a search-light beam represents 
concentrated light. The gain in 
power through the use of a beam 
antenna is outstanding. For ex­
ample, a specific directed 
antenna used with a 
50 ,000-watt transmitter 
produces an effective 
p o w e r  o f  1 , 2 0 0 , 0 0 0  
watts. This simplified 
statement means that if 
the energy were broad­
cast in the conventional 
m a n n e r, i n s t e a d  o f  
being sent out through 
a beam antenna, a 
1 , 2 0 0 , 0 0 0 -watt trans-

mitter would be  needed to  achieve 
the same signal strength at distant 
points as is now produced by a 
50 ,000-watt station. And the engi­
neers have another trick up their 
sleeves. When necessary, the two 
50 ,000-watt transmitters at Bound 
Brook may be synchronized on the 
same wavelength to get even more 
effective coverage at very distant 
points. When this is done the effec­
tive power resulting from the 
combination, feeding a beam an­
tenna, is the equivalent of 1 ,700 ,000  
watts. 

In the design of a beam antenna 
it is possible to control the width 
of the beam, but the engineer must 
decide on the desirable compromise 
between power gain and beam 
width ; one, of course, is obtained 
at the expense of the other. Thus 
a beam broad enough to cover all 
of South America would have such 
low power gain that it would not 
. provide sufficient signal intensity 
at the receivers to give satisfactory 
service. On the other hand, it 
would be a comparatively simple 
matter to increase the power gain 
by narrowing the width of the 
beam. This, however, would re­
sult in greater signal strength over 
a limited area at the sacrifice of 
service to adjoining areas of im­
portance. Thus, to insure satisfac­
tory field intensity to South Amer­
ica, two antennas must be used 
for each frequency, while a third 
antenna is required to cover Cen­
tral America. European service, of 
course requires another array of 
antennas. 

Above: Close-up view 
of the steerable anten­
na used in serving Rio 
de Janeiro and Buenos 
Aires areas from the 
United States. Left: 
General view of short­
w a v e  a n t e n n a s  a t  
Bound Brook, N e w  
Jersey. At extreme left 
is the steerable anten­
na shown above. Other 
arrays are for South 
American services on 
other frequency bands 

268 SCIENTIFIC AMERICAN NOVEMBER 1 941 



------------------------------M I S C E L L A N Y------------------------------

Another form of aerial which is 
being used in international broad­
casting is the steerable beam an­
tenna, developed by NBC engi­
neers. One of these has been in 
daily service for some years and 
another one is now nearing com­
pletion. By the use of a suitable 
electrical system and three groups 
of antennas, the beam can be 
steered in such a manner as to 
place the greatest signal intensity 
at the receiving end in the area 
which it is desired to cover at the 
moment. The .technical details of 
the steerable antenna are some­
what involved ; essentially, the 
result is achieved by throwing two 
of the three antenna circuits out of 
phase with respect to the third. 
Complicated as is the action, it is 
controlled from a single switch. 
When this switch is operated, the 
beam is steered ten degrees to one 
side or the other of the center line. 

The steerable antenna is of the 
greatest value in serving the areas 
centering around Rio de Janeiro 
and Buenos Aires. These two 

Mr. Guy, author of the present 
article, at an instrument panel 

areas, as viewed from New York, 
are 20 degrees apart and are the 
most important language areas of 
South America. A beam suffi­
ciently wide to cover these two 
localities would not be as effective 
in power gain as the steerable 

beam which permits more satis­
factory service and higher signal 
intensity. 

Brazil is unique among Latin­
American countries in that it is the 
only one having Portugese as its 
native 'language. Throughout the 
balance of South America and in 
Central America the native lan.­
guage is Spanish. Obviously, lis­
teners in Brazil speaking Portugese 
are little interested in programs 
transmitted in Spanish, English, or 
other languages. Similarly, in 
other parts of South America and 
in Central America, people speak­
ing Spanish have little interest in 
programs in other languages. 
Hence the necessity for individual 
antennas and the use of the steer­
able beam to provide a satisfactory 
and consistent service to all areas 
concerned. 

In the case of international 
broadcasting to Europe, there is 
not such a wide spread for the 
beam to cover. While 1 0 0  degrees 
of arc must be considered for 
coverage of Central and South 
America, only 30 degrees need be 
spanned to serve the European 
sector between Moscow and � Madrid. For this latter work a 

smaller number of antennas 
will do a satisfactory j ob.  

C'�94.S" 
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� .. �<{>.IC>"4"66% 
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Spanish lan- 8" lJe!� I 100% 
guage coverage with � .s��. AM�';:CAN ���IS" BE'" 
steerable beam steered west in 
South America, showing also 
coverage of Central America 

! 
: 

r,/" '// 

NOVEMBER 1941  SCIENTIFIC AMERICAN 

, 
t, 

" 

2:-"'-��: 
3.% from ear 

Portuguese language coverage 
with steerable beam di­

rected toward Rio 

5.% 

90% 

90% 

269 



-------------------------------M I S C E LL ANY-------------------------------

A single motion of this switch 
directs the steerable radio beam 

As has been noted before, rela­
tively narrow beams are used for 
serving the South American area, 
utilizing the steerable beam to 
obtain flexibility. In the case of 
transmissions to Central America, 
however, the antenna has been de­
signed to emit a beam which will 
cover an arc of 50 degrees. Here, 
of course, the power gain is lower 
than in the case of the South 
American beams, but the net result 
is satisfactory because Central 
America is comparatively close to 
the transmitter at Bound Brook. 

It is impossible to give an ac­
curate estimate of the number of 
radio receiving sets in Europe 
which are served by international 
broadcasts from the United States. 
In South America, however, it is 
possible to tabulate the receivers 
in use and the resulting figures 
give a graphic picture of the im­
portance of international broad­
casts to residents of the southern 
Americas. Present statistics give 
the number of radio sets in some 
of the Latin-American countries 
as follows : Argentina, 1 ,050,000 ; 
Brazil, 500 ,000 ; Mexico, 300 ,000 ; 
Chile, 1 60 ,000 ; Uruguay, 1 50 ,000 ; 
Venezuela, 138 ,000 ; Colombia, 
1 00 ,000 ; Peru, 68 ,000 ; Panama, 
24,000 ; Guatemala, 2 1 ,700 ; and all 
other Latin-American countries 
below the last number. The service 
which is now being rendered by 
the international broadcasting sys­
tem of National Broadcasting 
Company involves a minimum of 
16 transmitter hours per day 
directed to Europe during the most 
favorable listening periods on that 
continent. About 18 transmitter 
hours of service are devoted to 
Central American and to the Span­
ish and Portugese areas of South 
America during those hours when 
listening conditions are at their 
best. At times the transmitter ser­
vice is continued on both stations 
for 24 hours a day. A growing pro­
portion of the program material 
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consists of unbiased news broad­
casts which are brought to the 
attention of foreign listeners with 
the aid of institutional sponsors 
and, especially to Europe, through 
the efforts of the National Broad­
casting Company itself. 

Rarely has there been an oppor­
tunity within the past decade for 
any form of communication to 
demonstrate such unique feats as 
are now becoming accepted com­
monplaces in international broad­
casting. Barely sixteen years ago 
the first rebroadcast from across 

• • 

the seas took place. Scheduled 
broadcasts from the far corners of 
the earth have since become mat­
ters of but casual interest. But only 
in recent months has the bewild­
ered victim of catastrophe, propa­
ganda, and censorship so fully 
appreciated the modern miracle of 
radio which enables him to listen, 
perhaps secretly, to free stations 
thousands of miles overseas for 
frequent and authoritative reports 
of world events, at times taking 
place in his own country, fre­
quently at nearby points . 

• 

Bormones lor Plont Growth 

Stabilized Organic Compounds in Commercial 

Fertilizers Give Added Stimulation 

GOAL of plant growers for many 
years has been the develop­

ment of substances that, applied to 
the growing plant, will not only 
provide that plant with the neces­
sary food elements that may be 
lacking in the soil but will also 
result in increased root and plant 
development. Described in these 
pages in the September 1 940 issue 
were laboratory experiments with 
a variety of hormone-like sub-. 
stances known as auxins. These are 
organic compounds, some 50 of 
which are known to contribute to 
the desired results, the most com­
mon and desirable belonging to the 
fatty acid group. 

At the time this report was pub­
lished, the experimental work was 

being carried out on a laboratory 
scale, with results that appeared to 
be worth following up. One ex­
perimenter, Lionel Weil, a com­
mercial fertilizer manufacturer, 
started to investigate this intrigu­
ing field in order to determine 
whether the laboratory results 
could be transferred to large-scale 
practice on the farm. In early ex­
periments he attempted various 
means of mixing the auxins with 
commercial fertilizers and apply­
ing the mixture to field crops in the 
conventional manner. 

Results obtained were at first 
unsatisfactory, in that the com­
bination failed to produce crops 
that showed any noticeable im­
provement over those to · which 

Corn: commercial fertilizer (right of center) ; with added bormones ( left) 
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commercial fertilizer, less the aux­
ins, was applied. Further investi­
gation and consultation with the 
Boyce Thompson Institute revealed 
that the auxins were relatively un­
stable under field conditions where 
they were subjected to the actions 
of sunlight and weather. 

Additional experimental work, 
directed always toward the end of 
increased crop production from a 
given acreage, served to overcome 
this disadvantage of instabiltty of 
the organic compounds used. Brief­
ly stated, this was accomplished by 

• • • 

"DARCY": Petroleum engineers have 
applied the term darcy to their 

work, the word being uSed to desig­
nate a unit for measuring the per­
meability of porous rock thousands 
of feet underground. One darcy means 
that rock, under conditions of viscous 
flow, will pass one milliliter per 
second of a fluid having a viscosity 
of one centipoise through a one square 
centimeter cross-section when a pres­
sure gradient of one atmosphere per 
centimeter is applied. 

• • • 

mixing the growth-stimulating 
auxins with a carrying agent and 
stabilizer formed of a ground or 
pulverized fibrous material such as 
peanut meal, peanut hulls, soy 
bean meal, fish meal, and so on� 
When the auxins are first dissolved 
in a suitable solvent and then 
mixed with the fibrous material, it 
is found that they can be further 
mixed with commercial fertilizers 
and applied in the ordinary man­
ner. The auxins are then no longer 
unstable, retaining their ability to 
stimulate root and plant growth 
even under the adverse conditions 
found in agriculture and gardening. 

So powerful is the action of the 
auxins in this combination that the 
proportions used are on the order 
of 60 to 400 milligrams of the 
growth substance to a ton of com­
mercial fertilizer, the most satis­
factory results being obtained 
when a ton of fertilizer contains 
from 120  to 240 milligrams. 

Favorable results with Hormo 
Fert, as the new fertilizer is called, 
have been found in the growing of 
snap beans, tobacco, corn, wheat, 
oats, and cotton. In experimental 
work with cotton growing, the new 
fertilizer produced 833 pounds of 
lint cotton to the acre-89 pounds 
more than an adjoining acre 
planted and cultivated in the same 
way but without auxins in the fer­
tilizer. Furthermore, the auxins 

speeded up the rate of growth so 
that 93 percent of the seed cotton 
could be gathered in the first pick­
ing from the treated field ; 84 per­
cent was the rate from the con­
trolled field. This factor of early 
picking is of importance . to cotton 
growers as well as to growers of 
other agricultural products, as it 
makes it possible to reach an ear­
lier and more profitable market 
with a maximum quantity of the 
product. 

SAW 

Large Capacity Electrically­

Driven Scroll Saw 

SCROLL sawing can be done on any 
length board up to 1 9  inches in 
width with the new Moto-Saw re­
cently developed by the Dremel 
Manufacturing Company. This in-

Motorized 

creased capacity has been made 
possible by the provision of addi­
tional slots in the blade holder 
which enable the operator to en­
gage the saw blade at an angle of 
90 degrees to the frame. 

STREAMLINERS 

Two-Car Units Designed 

For Mountain Service 

RECENTLY placed in use on the 
Denver to Salt Lake City run, new 
streamlined trains of the Denver 
and Rio Grande Western Railroad 
consist of self-powered, stainless 
steel cars especially designed for 
heavy-duty work in the high alti­
tudes . encountered on the run. 

Each of the two-car trains has a 
capacity of 62 passengers, operat­
ing power being supplied by hori­
zontal Diesel engines suspended 
beneath each car. Thus the power 
plants do not occupy spaCe in the 
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car bodies themselves, providing 
additional capacity for passengers 
and baggage. Each of the four Her­
cules Diesels in the two-car units 
is rated at 1 92 horsepower at 1600  
revolutions per minute. The trains 
were constructed by the Edward G. 
Budd Manufacturing Company. 

PSYCHIC RESEARCH 
• The Scientific American Commit­
tee for the Investigation of Psychic 
Phenomena has under consideration 
applications from several persons who 
claim psychic powers and who desire 
to demonstrate such powers before 
the Committee. When and if these, or 
other, applicants present spiritistic 
demonstrations at a meeting of the 
Committee in accordance with the 
rules and regulations announced in 
our April 1941 issue, a subsequent 
report will appear in these columns. 
As stated in our April issue, the sole 
purpose of the Universal Council for 
Psychic Research and of Scientific 
American in jointly posting the award 
of $15,000 is to offer incentive for co­
operation by any person who may be 
able to assist the Scientific American's 
Committee on Psychic Research in its 
endeavor to discover a basic, truthful, 
scientific explanation of spiritistic 
phenomena . • 

OIL HEATING 

Economy With Increased 

Efficiency 

EFFICIENT operation of the oil­
fired, home-heating 'plant is of high 
importance this year both as a 
means of conserving oil and saving 
shipping space. Arthur H. Senner, 
mechanical engineer of the Bureau 
of Agricultural Chemistry and 
Engineering, reports observations 
indi(!ating that firing an oil furnace 
at a high rate, even though the 
burning time may be shorter, is 
likely to be considerably more 
costly than firing at a lower rate. 
The results in this case are com­
parable to those often cited in 
teaching economy in the operation 
of automobiles, which use less 
gasoline per mile at 30 or 40 miles 
an hour than at 50 or 60 .  

Senner says that in a home heat­
ing plant for an 8-room house, as­
sumed as an example, where the 
overall efficiency is 66 percent on a 
firing rate of one gallon an hour, 
the efficiency would drop to 63 per­
cent if the rate were raised to 1 .35  
gallons an hour. If  the oil were 
fed at 1 .65  gallons an hour, the effi­
ciency would go down to approxi­
mately 58 percent. The overall 
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efficiency means that fraction of 
the heating-value in the oil that is 
available for heating the house. 

In bringing the different burning 
rates down to dollars and cents, 
Senner used an oil price of seven 
cents a gallon and an electric cur­
rent cost ( for the motor ) of three 
cents a kilowatt hour. At the fir­
ing rate of one gallon an hour the 
gross cost for the season was $ 1 3 8, 
of which approximately $8 was 
for current . At the firing rate of 
1 .65  gallons an hour the gross cost 
was $ 1 53 ,  of which approximately 
$6 was for current . At the higher 
burning rate the motor runs a 
shorter time and some money is 
saved on current, but the saving is 
more than balanced by oil cost. At 
these prices, burning at the higher 
rate would cost a net of $ 1 5  a sea­
son more. Where fuel prices are 
higher, the saving is greater. 

This problem of rate firing, says 
Senner, is not for the householder 
to solve himself but one to be taken 
up with the oil burner service 
department. 

VITAMIN TREES 

Vitamin Bl Found Concentrated 

in Buds of Trees 

LARGE quantities of vitamin Bl' the 
"morale vitamin" which exercises a 
beneficial effect on the human ner­
vous system, have been found in 
the buds and leaves of many com­
mon American trees, by Yale Uni­
versity botanists. The scientists 
found heavy concentrations of the 
substance in the buds of oak, red 
maple, horse chestnut, elm, syca­
more, and white pine trees, accord­
ing to Science Service. 

"Although vitamin Bl is now 
produced by synthetic chemical 
processes, this discovery points to 
a large natural source of vitamin 
B] , " stated Prof. Paul R. Burk­
holder. "This finding may offer a 
clue to the source of ess.ential vita­
mins for many forest animals." 

OCEAN WEATHER 

Extending Facilities for 

Data Collection 

RADIO sonde apparatus, which 
measures and records weather con­
ditions at upper air levels as high 
as 1 2  miles, has been installed 
aboard the three ships of American 
Export Lines plying between New 
York and Lisbon, the Exeter, Ex-

272  

cambion, and Excalibur. These are 
the only American flag ships oper­
ating between the United States 
and Europe on regular schedules at 
the present time, and the observa­
tions made from shipboard will 
provide the United States Weather 

Weather recording on shipboard 

Bureau with a wealth of meteor­
ological data which has hitherto 
been unavailable. 

Equipment for the work was sup­
plied by the Weather Bureau and 
installed by the steamship line. 
Special "weather shacks" have 
been built on the mooring bridges 
of the three ships.  Trained meteor­
ologists from American Export 
Airlines will be in charge of the 
equipment on trips, making obser­
vations twice daily and relaying 
their findings by radio to the 
Weather Bureau. Lieut. Com-

mander Vernon Clapp, U;S.N. 
( Ret . ) ,  chief meteorologist of the 
airlines, is supervising the opera­
tion. 

Helium-inflated rubber balloons, 
measuring about five feet in diam­
eter and about six feet in depth, 
are used to carry the sounding 
equipment aloft. A light-weight 
radio transmitter, weighing about 
two pounds, is attached to the bal­
loon. Inside the transmitting de­
vice is  equipment for measuring 
temperature, humidity, and pres­
sure at upper air levels. 

Although similar soundings have 
been made over land by both the 
Navy and the Weather Bureau, and 
although some have been made by 
Coast Guard cutters, this installa­
tion is the first effort to obtain 
daily, regular reports all the way 
across the Atlantic on commercial 
ships. 

HOT SHOVEL 

Electric Heaters Prevent 

Damage by Cold 

COLD-WEATHER damage to the big 
30-yard stripping shovel of the 
Truax-Traer Coal Company has 
been largely eliminated by the use 
of General Electric Calrod heaters, 
which are expected to pay for 
themselves many times over out of 
savings. The main problem con­
fronting the Truax-Traer Company 
was that the dipper handle of its 
big shovel sometimes snapped dur-

Releasmg a radio sonde balloon from the "weather shack" 
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ing winter operation, as a result of 
the chilled condition of the metal. 
Each breakdown meant an expen­
sive repair bill, plus the expense 
of idleness. 

This danger has been averted to 
a considerable extent by the in­
stallation of twelve 2000-watt 230-
volt heaters around the inner sur­
face of the dipper handle . The 
heaters are fastened to the surface 

• • • 

RUBBER: Present plans, according to 
the Department jjf Agriculture, call 

for the eventual ... establishment of 
7500 acres of rubber plantations in 
the Republic of Haiti. Although no 
commercial rubber is grown in Haiti 
now, experiJnents indicate that the 
plan should eventually be successful. 

• • • 

of the dipper handle in lines of 
four, one line being placed in the 
center of the bottom of the handle, 
and a similar line ,run along each 
side of the handle. 

Heaters were installed on the 
dipper itself, to solve another costly 
cold-weather problem. In cold 
weather, mud froze to the sides 
and bottom of the dipper, gradually 
accumulating until the payload of 
the dipper was reduced by 50 per­
cent or more. Bonfires and a shut­
down of 30 minutes to an hour 
were necessary to thaw · out the 
accumulated mud. 

To solve thi� P�p� 
heated by Cal;I:-od · s were 
welded on eacl). side e dipper, 
and on the .'. Fenter . • . ��nel ... of the 
door. Another Calrod heater was 
formed in a circle around the man­
hole entrance to th.� <1ipper handle, 
where it joins tM d.ipper. 

Two natural-convection heaters, 
rated three · .  kilo'\J;'atts each, are 
mounted in the control cab of the 
shovel, keeping the cab at a com­
fortable temperature and thus pro­
tecting the health al1d efficiency of 
the operator. 

AUTO STATIC 

Eliminated by Powder 

in Inner Tubes 

ALL radio static interference and 
static shock caused by the friction 
of rotating parts in motor cars, in­
cluding wheels, fan belts, and tires, 
is eliminated by a powder which is 
blown into inner tubes, according 
to United States Rubber Company. 

One tablespoon in each tube, 
where it remains in suspension like 
dust in the air, is sufficient to neu-
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tralize the static in any make of 
radiQ, yvith any kind of antenna, on 
any .make . of Passenger car, with 
anY illaj(¢ Qf t�i"�.

Qr tube, on any 
type of road surface, it is claimed. 

Application is made with the 
tires on the car. Tubes are deflated, 
valve cores removed, powder 

"Insulating" a tire 

blown in with an applicator, and 
tubes . inflated. Loss of powder in 
case o! a puncture is so small that 
full effectiveness remains. The 
powder has been tested for many 
months both by the company's field 
service organization and by auto­
mobile manufacturers without one 
failure. 

TERMITE PROOF 

Chemically Treated Lumber 

Resists Invasion. 

A TEST house built on a Canal 
Zone island 15 years ago with 
chemically treated )umber con­
tinues to repel termite attack, re­
port inspectors of the United States 
Bureau of Entomology in the latest -
issue of Wood Preserving News. 

Because Barro Colorado island, 
Panama, is the most heavily in­
fested termite area in North 
America, wood untreated with pre­
servatives is devoured within a 
year. 

In 1 9 1 6 ,  the American Wood 
Preservers '  Association supplied 
yellow southern pine impregnated 
with zinc chloride to the Bureau 
of Entomology. Also furnished for 
the construction of the test house 
was a quantity of creosoted timbers 
to be used in the foundations and 
framework. 

Since that time the building has 
been inspected at varying inter­
vals. Although termites soon built 
so-called "shelter tubes" along 
supports reaching in some cases to 

the roof, it was stated that in no 
instance had they entered the 
treated wood. The shelter tubes 
leading from the underground 
homes of the pests-responsible 
for many millions of dollars worth 
of damage annually-were even-
tually abandoned. 

. 

"Bait stakes" of untreated wood 
placed underneath the house, were. 
entirely consumed by termites. 

Though the moist, hot, tropical 
climate of the Canal Zone is con­
ducive to rapid wood rot, the Bu­
reau reported its inspection of the 
test house shows the chemically 
treated timbers to be in perfect 
condition on this score as well. 

FIBERS 

Cotton Still Holds Its 

Own Fairly Well 

USES of fibers have been changing 
in the last half century, according 
to the United States Department of 
Agriculture, but statistical studies 
made recently by the Bureau of 
Agricultural Chemistry and Engi­
neering at its Southern Regional 
Research Laboratory show that, by 
and large, cotton has been holding 
its percentage place fairly well. 
Cotton has done this in spite of the 
rise of new products. 

Cotton has made up about 70  
percent of  the mm use of  fibers in 
this country . during the 50-year 
period, the quantity used shifting 
up and down with the shifts in the 
total of all fibers used. 

Compared only with other ap­
parel fibers-wool, silk, rayon, and 
flax-cotton made up 79.3 percent 
of the total in 1 939,  somewhat less 
than .• the average of 85.6 percent 
for the period 1920-29 .  On the 
other hand, rayon-for some kinds 
of which cotton is used as a raw 
material-made up only 1 . 6  per­
cent of the total from 1920-29,  but 
reached 10 . 1  percent by 1939 .  

CLEANED AIR 

Will Protect Records of 

War Department 

W HEN printed records are kept in 
an atmosphere that contains a 
minimum of foreign matter, they 
are protected against deterioration 
and from becoming yellow and 
brittle. Such deterioration is large­
ly due to the presence of sulphur 
particles in the air. Electrically 
cleaned air, therefore, will soon be 
used to protect government records 
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Psychic Phenomena 
• • • 

Extra-Sensory Perception 
After Sixty Years 
By J. B. Rhine, J. G. Pratt, 
Burke M. Smith, Charles E. 
Stewart, and Joseph A. 
Greenwood 

A COMPLETE account of the 
research conducted to 

date on extra-sensory per'" 
ception. This book is a 
summary 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 experiments in 
extra-sensory perception, 
mainly as made by psychol­
ogists, in which these are 
dealt with withbut emo­
tion. A solid, serious study. 
( 463 pages, illustrations.) 
-$2.85 postpaid. 

Forty Years of Psychic Research 
By Hamlin Garland 

AFTER a lifetime spent in investigat­
ing spiritualistic phenomena, the 

author presented the facts as he ob­
served them. He theorized little, wit­
nessed without emotion, and after a 
clearly stated, factual presentation, 
he permits the reader to draw . his 
own conclusions. ( 394 pages . )-$3.60 
postpaid. 

. 

Cavalcade of the Supernatural 
By Dr. Harold H. U. Cross 

H
IGHLY valued as one of the clear­

est, most convincing volumes deal­
ing with manifestations all over the 
world of water divining, luminous 
effects, materializations, spirit pho­
tography. Illustrated with authentic 
pictures.-$2.10 postpaid. 

Experiments in Psychics 
By F. W. Warrick 

INTENDED for experienced students of 
psychic phenomena, this book re­

cords the results of years of syste­
matic investigation of direct writing 
and psychic photography. A large 
number of experiments, accompanied 
by photographic studies, all made un­
der test conditions, seems, in view of 
the convincing nature of results,

· 
to 

rule out the possibility of fraud in the 
maj ority of cases and to offer strong 
evidence in favor of the types of 
psychic phenomena dealt with. ( 600 
illustrations. )  -$7.60 postpaid. 

DtJNNINGER 

YOU, TOO 
Can Investigate The 

SUPERNATURAL 

IN our April issue we announced 
onr intention of exploring the realm 

of the psychic in an endeavor to de­
termine whether, through mediums, 
we can communicate with the dead. 
We want to know if such things as 
phantoms, ghosts, spirits, or vampires 
actually visit us. We seek the facts 
concerning ectoplasmic and other su­
pernatural demonstrations of a physi­
cal nature. To aid us in our search, 
the Scientific American Committee for 
the Investigation of Psychic Phe- · 
nomena was formed under the chair­
manship of Dunninger, whose world­
wide reputation as a telepathist, 
magician, and psychic investigator is 
unequalled. 

In the course of our search the Com­
mittee will welcome sincere and bona 
fide assistance. Should your interest 
in the psychic le.ad you to try to dis­
cover for yourself a basic, truthful, 
scientific explanation, you will wish 
to follow the reports of the Commit­
tee as they appear in ensuing issues 
of Scientific American. For correla­
tive reading, the books listed on this 
page will be found informative, help­
ful, and interesting. 

-The Editors 
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B o oks  
on  

Psych ic Phenomena 
• • • 

Inside the Medium's 
Cabinet 

By Dunninger 

A DARING expose of trick­
ery practiced by frau­

dulent mediums in presen­
tation of so-called super­
natural phenomena. In an 
exciting series of revela­
tions, this internationally 
known authority on spirit­
istic matters divulges the 
secrets of certain medium­
istic personalities who have 
come within the scope of 
his experience. Every state­
ment of fact is based on the 
author's first-hand investi­
gation. (228 pages, pro­
fusely illustrated. ) -$2.60 
postpaid. 

Psychics and Mediums 
By Gertrude Ogden Tubby 

A MANUAL and bibliogra­
phy for .students, this is 

also an important guide 
and source book, presenting a scien­
tific analysis of all types of psychic 
research, both objective and subj ec­
tive. ( 2 1 0  pages . )-$2.10  postpaid. 

Science and Psychical Phenomena 
By G. N. M. Tyrrell 

IF the world is to be saved from the 
advance of materialism, the author 

points out, knowledge of man's 
psychic processes must be extended. 
This splendidly informed, thoroughly 
scientific examination of a controver­
sial but increasingly important sub­
ject is a unique addition to the litera­
ture on psychical research. Brilliantly 
concise, carefully evaluated, the his­
tory of research and the method of 
collective experiment are described. 
-$3.85 postpaid. 

Beyond Normal Cognition 
By Dr. John F. Thomas, Ph. D. 

T
HIS is an intensely interesting 

study, evaluative and methodo­
logical, of the mental content of cer­
tain trance phenomena. The author 
was for some years associated with 
the Boston Society for Psychic Re­
search. ( 3 1 9  pages, bound in cloth.)  
-$3.10  postpaid. 

CONSULT 
SCIENTIFIC AMERICAN 

Book Department 

For free assistance in obtaining 
titles and prices of any book desired 
on any subject. 

24 West 40th Street 
New York. N. Y. 

275 



-------------------------------M I S C E L L A N Y-------------------------------

in the entire wing of the new United 
States War Department Building 
now under construction in Wash­
ington' D. C.  

The air in the rooms where these 
records are kept will be cleaned by 
electrostatic air cleaners known as 
Precipitrons, developed by West­
inghouse Electric and Manufactur­
ing Company. More than 85 percent 
of all foreign particles will be 
removed from air entering the 
building at the rate of 500,000 cubic 
feet a minute. 

It is authoritatively claimed that, 
although Washington is a relatively 

• • • 

HALF MILLION TONS-Silver col-
lected by the human race is esti­

mated at 18,000,000,000 ounces. Of 
this, about one third is supposed to 
have been worn away, lost, or so well 
hidden that its whereabouts are un­
known. Another third is supposed to 
be in the world's monetary stock, and 
the remainder hoarded or in family 
plate and other useful articles. 

• • • 

clean city, each cubic foot of its 
air contains hundreds of thousands 
of particles of smoke, soot, and dust. 
The larger particles may be re­
moved with mechanical filters, but 
it is the smaller ones that do the 
real damage to walls, records, and 
clothing. Electric cleaning, on the 
other hand, shows no preference 
for size ; it removes all sizes of par­
ticles to the extent of 85 to 90 
percent of the total. 

The War Department installation 
of Precipitrons will be the third in 
Federal Government buildings. 
More than two years ago, the 
Bureau of Standards installed a 
number of units in its chemistry 
building to prevent the contamina­
tion of chemical tests and experi­
ments. Six months ago the Rocky 
Mountain Laboratory of the Public 
Health Service, in Hamilton, Mon­
tana, adopted this method of pre­
venting dirt contamination of 
bacteria cultures in typhus fever 
research. Although this laboratory 
was in an isolated mountain dis­
trict, one of the cleanest places in 
the country, tests showed that the 
air there contained about 200,000 
foreign particles to the cubic foot. 

The War Department Building 
will receive its 500 ,000 cubic feet 
of clean air per minute through 70 1 
cleaning cells. Of these, 641  will be 
of standard size, each having a cross 
sectional area of three feet by eight 
inches ; the others will be half 
standard size. 

The Precipitron's action depends 
upon the electrification of the dirt 
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particles. Each particle first passes 
a fine tungsten wire, where it takes 
on a positive charge. As it pro­
ceeds between a set of parallel 
plates, it is drawn out of the air 
stream to a pole of opposite polar­
ity, where it sticks. Every few 
months a hose is used to flush the 
dirt from the plates and prepare 
them for another load. 

GREASE FILMS 

Fast Glassware Inspection 

in Restaurants 

HEALTH officers, whose duty it is 
to make periodic checks on the 
cleanliness of glassware in public 
eating places, now have available a 
device which enables them to de-

It finds dirt 

teet more accurately and speedily 
grease films and dirt which might 
otherwise pass undetected by the 
unaided eye. 

This new instrument, called the 
Rudd Grease-Film Viewer, is a 
combined light source and micro­
scope. In use, as shown in one of 
our illustrations, a drinking glass 
is placed on a rotatable platform. 
The light bulb, supplied with cur­
rent from flashlight batteries in the 
handle, is then turned on and the 
edge of the glass is viewed through 
the scope. By rotating the glass 
the entire rim can be inspected for 
finger prints, lipstick traces, and 
similar unsanitary deposits that 
have not been removed by proper 
washing. 

CHEMISEAL 

How Does a Seal Obtain 

Fresh Water? 

T HE seal, a meat-eating mammal 
which lives in salt water, obtains 
the fresh water necessary to the 

life of every animal by chemically 
manufacturing water in its body as 
a product of food digestion. A 
special mechanism in the kidney 
preserves this meager supply of 
fresh water by preventing the kid­
ney from secreting it rapidly. 

These facts were disclosed in a 
research report by Dr. Edwin P. 
Hiatt, of the Department of Physi­
ology, New York University, and 
Dr. Stanley E. Bradley, of the 
Mount Desert Island Biological 
Laboratory, in Salisbury Cove, 
Maine. To study the process by 
which the water is conserved, Dr. 
Hiatt fed herring to a seal, study­
ing the operation of the kidney 
after the feeding. It was dis­
covered, he reported, that the 
kidney secreted water only when 
it was necessary for the elimination 
of wastes from the body. 

SNAKESCENT 

Rattlesnakes Detect 

Kingsnakes by Odor 

RATTLESNAKES detect their deadly 
enemy, the kingsnake, by odor 
rather than by sight, it is strongly 
indicated by evidence presented 
by C. M. Bogert of the American 
Museum of Natural History. King­
snakes, which average larger and 
stronger than rattlers, overcome 
and devour the latter whenever 
opportunity offers. 

Mr. Bogert experimented with 
a considerable number of · rattle­
snakes of several different species, 
and also used one or two species 
of cannibalistic snakes other than 
the kingsnake. In general, how­
ever, the results obtained were the 
same for all species of both at­
tacker and attacked. 

Rattlesnakes, even those from 
regions where kingsnakes are un­
known, always indicate recogni­
tion of their enemy by a peculiar 
defensive posture. The frightened 
rattler holds its head close to the 
ground, and throws a part of its 
body into a standing loop. With 
this it strikes against the kingsnake 
when the latter approaches, as a 
man might try to ward off an at­
tacker with his elbow. To raise 
the head and defy the foe with 
bared fangs, as the rattlesnake 
does against any other enemy, 
would only expose it the more to 
a grab for the neck, which is the 
kingsnake's favorite hold.  Another 
peculiarity of behavior is the rat­
tlesnake's failure to sound its rat­
tle when menaced by a kingsnake, 
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although this threatening buzz is 
also an invariable part of its be­
havior in the face of any other 
enemy. 

Rattlesnakes dropped into empty 
glass vessels in which kingsnakes 
had previously been confined im­
mediately went into this defensive 
attitude. They did the same thing 
when exposed to the odor of a 
kingsnake, scraped off its back 
with a freshly whittled, clean pine 
stick. They showed the defense 
reaction when they were first 
blindfolded with adhesive tape 
and then introduced into the pres­
ence of the enemy species.  But 
when they were deprived of the 
ability to detect scent by remov­
ing their tongues (which are 
necessary parts of the smelling 
apparatus in snakes) they were in­
different to the presence of king­
snakes, although the latter were in 
plain view.-Science Service. 

NOSES 

Typical American Nose Not 

"Sam's" Type 

UNCLE Sam's "roman" nose is 
wrong. 

The old gentleman traditionally 
is pictured with a decidedly convex 
nose whereas it should be rather 
straight, or only moderately con­
vex, says Dr. Ales Hrdlicka, Cura­
tor of Physical Anthropology of 
the Smithsonian Institution. 

Uncle Sam, as a symbolic figure 
representing the composite Ameri­
can man with a few generations of 

• • • 

SHORT BUT SWEET-A rifle may 
serve a huuter or target shooter 

for a lifetime, but its active life is 
over in 30 seconds-each bullet passes 
through the barrel in such an ex­
tremely small fraction of a second . 

• • • 

American and probably Anglo­
Saxon ancestry, should comply 
with this composite, Dr. Hrdlicka 
says. Some years ago he made 
extensive measurements of the 
physical characters of a large group 
of old Americans of the more 
cultured and prosperous class . 
Recently he has made similar 
measurements on 1 5 0  of the fore­
most intellects in the United States. 

In most respects, he points out, 
the symbolic figure is all right but 
he has almost . never encountered 
in the two groups an "Uncle Sam 
nose." Among old Americans at 
large, ' 22 percent have . straight 

WITH yo u .  as with us, defense comes first, 
Our o u t p u t  of optical in­
str u m en t s  is being. rapidly 
i ncrensed to m e e t  the de­
fense em ergency. We wlll 
endeavor to give o u r  cus­
tomers t h e  best service 
possible under existing cir­
cumstances, and ask your 
8y m p �' t h etlc cooperation.  

THE challenge of the War Depart­
ment finds one answer in the words 

of Edward Bausch when he says, "My 
associ ates and myself have obligated this 
company to a program that eclipses in 
magni tude and speed all previous efforts. " 

This pledge is underlined and italicized 
three times every twenty-four hours by 
the long l ines of workers in each change 
of shift. Every resource and facility 
gained in filling the diverse optical needs 
of education, research and industry is 
being concentrated in maintaining an 
unbroken flow of optical instruments to 
America's front lines of defense and to 
America's defense industries. 

Many are the Bausch & Lomb prod-

ucts that help to "keep 'em flying. " 
There are bubble octants for aerial navi­
gation ; photo lenses for mapping and 
reconnaissance, height finders, search­
light mirrors and fl ank-spotting scopes 
for anti-aircraft defense ; binoculars for 
spotters ; Ray-Bart Glasses for fliers. 

The accepted optical aids to industry 
developed by B ausch & Lomb-the Con­
tour Measuring Proj ector, the Metal­
lographic Equipment, the B&L Littrow 
Spectrograph-are now in the fir�t line 
of production, doing important work in 
keeping them flying. 

B AU S C H  & L O M B  
OPTICAL CO . •  ROCHESTER, NEW YORK 

ESTA B L I S H E D  1 8 5.1 

AN A M E RICAN S C I E NTI FIC I N STITUTI O N  P RO D U C I N G  O PTI C A L  G LA S S  A N D  I N STRUME N T S  

FOR NATIONA L D E F E N S E ,  E D U CATI O N ,  R E S E A RC H ,  I N D U STRY A N D  E Y E S I GHT C O R R E CTI O N  

noses and 42 percent have slightly 
or moderately convex ones . Among 
the great scholars the proportion is 
about the same. 

"By 'nose shape, ' ' '  says Dr. 
Hrdlicka, "we understand the form 
of the dorsal ridge of the nose. This 
form is interestingly variable in 
man, and in the white races in 
particular. It is due in the main to 
the different developments of the 
bony and cartilaginous parts of the 
nose, but also to some extent to the 
soft parts of the organ . 

"The shape of the nose changes 
more or less, partiCUlarly in males, 
from birth to old age. The shapes 

may be of a generalized racial 
character, they may be hereditary 
family peculiarities, or they may 
be individual differentiations for 
which no cause is discernible. In 
a group of prevalently elderly 
males the shape may be regarded as 
that of the fully matured plus some 
old-age modifications .  

"There are four main types of 
nose. They are the concave, the 
straight, the aquiline or convex, 
and the wavy, or concave-convex. 
The concave as well as the convex 
may be moderate, medium, or 
pronounced."  

The concave form, Dr .  Hrdlicka 
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says, is the infantile. It tends to 
straighten out as the individual 
grows older, and as the fleshy parts 
of the nose increase in size. Some­
times this straightening is irregu­
lar, resulting in the concave-convex 
form. 

SCREW DRIVER 

Double Ended, for Phillips' 

or Slotted Heads 

I 1"CREASINGLY widespread use of 
Fhillips' .. screws, which cannot be �riven nor withdrawn by an ordi­rtary screwdriver, has resulted in 
the design of the "Fitzem-All" 
screwdriver in which is incorpor-

Versatile screw driver 

ated a double-ended blade . This 
blade is readily removable from a 
sleeve securely set into the handle 
of the screwdriver, so that either 
end of the blade may be used. One 
end is ground to fit Fhillips' screw 
heads and the other for conven­
tional slotted heads. 

TUNG 

Superior Trees Selected 

for Cultivation in South 

SUPERIOR varieties of tung trees, 
source of the tung oil highly 
valued in the paint and varnish, 
linoleum, printer's  ink, and other 
industries, are being given an ex­
tensive test by the United States 
Department of Agriculture. Be­
cause the Chinese war has drasti­
cally reduced imports from the 
principal source of this oil, while 
domestic plantings now in exist­
ence supply only a very small per­
centage of American requirements, 
new sources within United States 
boundaries are very seriously 
needed. 

Department scientists caution 
that tung cultivation should not be 
undertaken by amateurs, and that 
it should not be attempted on a 
large scale even by experienced 
planters of other crops, reports 
Science Service. Tung trees are 
very "fussy" about their soil, 
highly sensitive to cold, and in any 
case must reach the age of five 
years before they come into bear­
ing.  Still, any farmer far enough 
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south (within about 100  miles of 
the Gulf Coast ) might find it pro­
fitable to set out a few trees, just 
as an experiment. Tung trees are 
quite ornamental, with glossy, 
heart�shaped leaves and beautiful 
flowers in spring. 

Department of Agriculture plant 
scientists have, during the past 
three years, selected 500 trees in 
the extensive orchards already 
growing in the South as particu­
larly promising. A second selec­
tion reduced the number to 80 .  
Thousands of  young trees were 
propagated from this group of 
parents. Last November's freeze 
cut down the nursery stock se­
verely, but the survivors-some 
40,000 of them-have been planted 
in 13 test orchards along the Gulf 
Coast, from Texas to Florida. 

In the meantime, chemists in the 
Department have greatly improved 
the efficiency of oil extraction 
methods. American tung oil al­
ready commands a premium over 
the imported product, and the 
market is far from being satur­
ated. 

• • • 

NOT MUGGY-The amount of water 
vapor above the equatorial region 

of Mars has been found to be defi­
nitely less than 5 percent of that in 
the Earth's atmosphere. 

• • • 

VITAMIN C 
A Good Supply of. it in the 

Good Old Spud 

COOKED potatoes, whether new 
or old, add considerable vitamin C 
-ascorbic acid-to the diet re­
gardless of whether they are baked, 
boiled, or steamed." So concludes 
Lydia A. Rolf, of the Bureau of 
Home Economics of the United 
States Department of Agriculture, 
after a scientific test to determine 

the effects both of cooking and of 
storage on the potato's ascorbic 
acid content. 

The potatoes were cooked by 
methods commonly used by home­
makers . In no instance did the 
potato lose more than 25 percent of 
its vitamin C value. In most cases 
the loss was even less, despite the 
fact that vitamin C is destroyed 
easily by exposure to heat and air. 
Boiling pared potatoes-probably 
the most common way of cooking 
-was the method most destructive 
of vitamin C. 

This experiment, the Bureau 
points out, shows that a person can 
get a substantial part of his daily 
vitamin C requirement from pota­
toes. Army officials find that the 
potato supplies from one sixth to 
one fourth of the soldier's daily 
quota of vitamin C, and consider it 
a protective food because of this 
food value as well as its vitamin Bl 
content. 

Miss Rolf found that loss of 
vitamin C is great during the first 
few weeks of storage, greater than 
the loss during cooking. Compara­
tively, then, very new potatoes 
have more vitamin C value than do 
storage potatoes, although both 
were found to contain amounts 
sufficient to make a valuable con­
tribution to diets. 

MOTOR TORTURE 

Humidity Tank Tests 

Electric Motors 

T HE superiority of a new trans­
parent plastic insulation over older 
types of magnet wire insulation as 
used in electric motors is dramati­
cally demonstrated by a testing 
method used at the Lynn, Massa­
chusetts, River Works of General 
Electric. Test motors are placed in 
a metal tank, where they rest on 
steel rails above two inches of 
water. The tank is then sealed with 

Temperature and humidity test electric motors 
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a heavy cover and electric immer­
sion heaters in the water hold its 
temperature at the boiling point. 
Constant water level is maintained 
automatically. Thus the motors are 
operated in an atmosphere with a 
relative humidity of 100 percent, a 
condition which would probably 
never be met in ordinary service 
or which at worst could pertain for 
only a relatively short time. 

RADIO RELAY 

Extends Reliable Range 

of Portable Radios 

A "RADIO-WAVE SPRINKLER," a new 
device which has proved successful 
in tests during the past year, was 
used to aid fire fighting crews on 
the National Forests last summer, 
the United States Department of 
Agriculture announced recently. 

The sprinkler, developed by the 
Forest Service, will facilitate emer­
gency communication in the for­
ests. It is known technically as an 
automatic relay station in that it 
picks up radio waves from one 
point and transmits them to an­
other, and is the first known devel­
opment of an automatic relay of 
portable size operated by dry bat­
teries. Searching parties and smoke 
chasers carry the small six-pound 
portable radio developed for para­
chute firefighters last spring, but 
such a radio is dependable only for 
a few miles although it may some­
times carry for distances up to a 
hundred miles or more. 

In fire control work in mountain­
ous country of the western National 
Forests, the automatic relay or 
wave sprinkler can be used to make 
communication with headquarters 
certain, the Forest Service says. 
When the small portable radios 
carried by forest officers on fire 
patrol can not send their waves 
over the mountain, they contact 
the sprinkler which automatically 
turns on its transmitter and re­
broadcasts with a powerful wave 
to the base station. Attendants need 
visit the relay station only at in­
frequent intervals. It will enable 
the Forest Service to make depend­
able use of ultra-high frequencies 
and thus reduce need for use of 
other frequencies valuable for na­
tional defense purposes. 

Searching parties hunting moun­
tain climbers lost in the snow or 
snow sports enthusiasts who have 
gotten off trail. have often been 
unable to keep track of each other 
by present radio devices. By means 
of the radio sprinkler, one party 

LATEST TYPE INDUSTRIAL & LABO RATORY EQUIPMI:NT 
FOR IMMEDIATE DELIVERY AT UNUSUAL PRICI:S 

WIth BRONZE GEAR AND 
CENTRI FUGAL PUMPS :g: � Centr�!ugal 

No. 9 

Inlet 
��" %" 

B�" 
Outlet 

%" 
�2" 

1 " 

Price 
$ 6.50 

13.50 
16.50 

A. C. motor 
$25.00 
32.00 
35.00 

No. I ".  Gear {�: Pr,i,ee .$ 9:00 With A.C. motor $25.00 No. 2 
No. 3 .. 
No. 4 
No. 7 
No. 9 . .  
No. II . .  

%" %" %'" 
1 " 
1 �4" 

10.00 
1l.50 
12.50 
15.00 
16.50 
48.50 

" . .  . .  

. . 

27 .50 
28.50 
32.00 
37.50 49.50 

on requeat 
FORCED DRAFT BLOWERS COMPLETE WITH MOTOR TYPE !!:!:. R.P.M. CU. �. MIN. INLET OUTLET PRICE 

o � l1iiO --� 'Ph "  � $20.00 0% % 1150 350 6",, " 3 %, "  22.50 1 � 1750 535 6 "  4 ",, " 28.50 1"" "" 1750 950 7",, " 6 "  35.00 1% % 1750 1900 9 ",, " 7 "  75 00 
PRICES QUOTED ARE FOR A.C. 1 1 0  V. 60 CYCLES ONLY. . 

OTHER VOLTAGES ON REQUEST. 

Exhaust Fans, Bucket Blade, 
G. E. A.Co 1 10 volt motors. 

RPM. cu. ft. Price 
per min 

9" 1550 550 $12.00 
10" 1500 550 13.50 
1 2 "  1 7 5 0  800 18.00 
1 6 " 1 7 5 0  1800 19.50 
1 6 "  1 1 4 0  1650  27.50 
I S "  1 750 2500 22.50 
1 8 "  1140  2100 32.00 
20" 1 1 4 0  2800 36.00 
24" 1 1 4 0  4000 42.00 
24 " 850 3800 45.00 

Other voltages & frequencies available at slightly 
higher prices. 

ROTARY PUMPS FOR VACUUM AND AIR 
Especially designed for 
laboratories. jewelers, 
dentists. doctors. hos­
pitals. etc. Also for 
small gas furnaces. 
No. I, max . pressurf' 

5 lb . . . . . . . . . . $8.90 
Complete with AC . . no volt motor $25.00 

No. 2 max. pressure 
Complete wIth AC" 
10 lb . . . . . . . . $ 1 3.25 
1 1 0  volt motor $30.00 

General Electric Immersion Heaters 

=, =======1&3--C;;8.� � 
SuItable fo! heattng liqUids, tanks, kettles, etc. 
(1 KW ralses temperature lOO°F 3 gallons per hour. ) Fitted for 1 �2/11' iron pipe thread. Can be used ... 110. 220 volt or 3 heat 110 volt. 
600 Watt . . . . $1.50 1200 Watt . . $10.50 
750 " . . . . 1.50 2000 " . . , 1 2 .50 

3000 Watt $ 1 2 .00 

Automatic H eat Regulator 

Operates drafts and dampers automatically. Keeps 
uniform temperature in your home at all times. 
Consists of a Honeywell all electric control motor, 
General Electric thermostat, with all accessories 
ready for installation. 

� 

Complete . . . . . . . . . . . . . . . $ 1 1.50 

Large assortment A.C. Be D.C. motors 

on hand for immediate delivery. 

$9.50 

DU RAKOOL M ERCURY SWITCH ES 
"This metal mercury switch overcomes faults of 
usual mercury switches. May be turned a full 
360 " .  Has thousands of known applications from 
tiny lab instruments to gigantic power controls . 

1 Amp, . . . . . . . . . SLID 20 Amp . . . . . . . . . .  53.15 
3 Amp . . . . . . . . . . 1.65 35 Amp. . .  . . . . . . .  5.50 
5 Amp . . . . . . . . . .  1.65 65 Amp. . .  . . . . . . .  11.00 

10  Amp, . . . . . . . . . 2.00 200 Amp . . . . . . . . . . 50.00 

"BUSH" CONDENSERS 

TINNED COPPER 

Designed for refrigeration and 
air conditioning. Has many 
other uses. High heat transfer 
rapacity and great efticiency. 

Size 7%, x 12% . . . . $2.35 each 
" 9%, x l l %,  . . . . .  . . . . . . .  2 .50 .. 

Limited number of larger sizes on hand. 

Small Piston Type Air Pump 
" ' j  Can b e  used for 

all purposes where 
low pressure air is 
required. Develops 
1/3 ell. ft. of air 
at 15 lbs. pressure. 
SuItable for aqua­
riums. Takes care 
of 6 to 8 tanks. 
Piston type. alI 
brass cylinder. 
Belt driven . Uni­
versal AC-DC mo­
t o r .  Mounted 
on neat oak base. 
Complete. $1.95 

Air Compressors For Dental 
and Laboratory Use 

Co
.
mplete automatic unit mounted on tank . " V" belt 

dnven by heavy duty motor, with gauge, safety 
valve, check valve. drainer. etc. Delivers about l ;� cu. ft. air per minute . Clean air. Can be 
us�d for all applications up to 70 lb. 
PrIce . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . .  $39.50 (Above unit $39;50. Others to $95.00) 

P I O N  E E R  A I R C O M P R E S S O R C O . ,  I n c . 
120-5 CHAMBERS ST. NEW YORK CITY, N. Y .  
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IN FOOTBALL, the official timing watch lor 

moat of the leading colleges is Longines. More 

than 100 colleges including Army. Cornell. Dart­

mouth. Navy. Tex ... A. & M . •  W ... hington and 

Yale chose LonginelS AS official football timing 

watch for aU games in 1940 and again in 1941. 
Longines is also official watch for the National 

Professional Football League. 

L� 
THE WORLD'S MOST HONORED WATCH 

Longines Watches are known for long life as 
well as greater accuracy. Thus many of the 
millions of Longines Watches made during 
the past 75 years are still in use after 50 or 
more years of service. 

. Longines honors include 10 world's fair 
grand prizes and 28 gold medal awards. 
Longines jewelers now show Longines 75th 
Anniversary Watches priced $40 upward; 
also a companion watch of outstanding value 
in the moderate price field, the Wittnauer 
Watch priced from $24.75; b()th products of 
Longines -Wittnauer Watch Co., Inc., New 
York, Montreal, Geneva. 
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will be able to communicate with 
another directly under practically 
all conditions and thus may not 
only save time but human lives. 

UNBREAKABLE 

Transparent Container 
for Light Olls 

A NEW method of packaging oil, 
known as Tri-Pak, is designed pri­
marily for the sportsmen's kit, but 
also will find use for general 

This new trans­
parent container 

for oil has 
won awards in 

packaging com­
petitions 

household purposes and in ma­
chine shops. The oil "can" is said 
to be unbreakable, dentproof, and 
leakproof, yet is transparent. Thus 
the amount of oil remaining in the 
container can be seen at all times. 

INDIAN OIL 

The List of Petroleum Derivatives 

Steadily Lengthens 

IT wasn't many years ago that 
medicine-show men were touring 
the young United States, selling 
"Rock Oil" and "Indian Oil ,"  to 
which they ascribed miraculous 
healing powers. Their stock in 
trade was crude petroleum, and in 
another way that same crude rock 
oil now is really living up to the 
advertising the "med-show" men 
gave it. 

A bit of processing, unknown in 
, the days of the medicine shows, is 
necessary, of course, and out of the processing comes a number of 
curative pharmaceuticals and such 
which relieve pain and contribute 
to cures. 

Among them is novocaine, which 
makes dentists' chairs more com­
fortable ; icthyol, a healing salve 
made from the crude oil obtained 
from certain shales ; and formalde­
hyde, in itself an antiseptic, but 
when mixed with ammonia and 
other compounds, a drug with 
healing properties. 

Glycol prevents radiators from 
freezing and helps in the manufac­
ture of low-temperature dyna­
mites. As glycol oleate it becomes 

an emulsifier which makes possible 
cosmetics, cold creams, brushless 
shaving creams, and lotions. 

Of petroleum derivation are 
ethylene, propylene, and cyclopro­
pane, mild anesthetics which can 
be used in cases where ether is in­
advisable. From petroleum sources 
also come perfumes, astringents, 
theater sprays, shampoos, and even 
liquid rouge. 

Typical is the production of 
glycerin from petroleum-refinery 
gases. Until recently glycerin was 
obtained only from animal and 
vegetable matter. Now it can be 
made from refinery gases by a 
process which chemists once said 
could not possibly work. 

DIAMOND GRADING 

New Instruments Make 

Standardization Possible 

THREE instruments, invented by 
the Geomological Institute of 
America, are now making possible 
the first uniform method of grading 
diamonds for both color and imper­
fections. The first of these instru­
ments, developed some time ago, is 
the Diamondscope, a specially con­
structed magnifying instrument for 
examining imperfections in the in­
terior of diamonds and irregulari­
ties in cutting. 

The other two instruments, j ust 
announced, are a mechanical color 
grader called the Colorimeter, de-

Diamondscope 

veloped by the Robert M. Shipleys, 
Sr. and Jr. ,  and a uniform lighting 
unit, known as the Diamolite. With 
these instruments it is possible to 
establish an accurate standardiza­
tion of those characteristics­
freedom from fiaws, excellence of 
cutting, and color-which, in addi-
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Colorimeter 

tion to size, determine diamond 
values. 

The Colorimeter accurately dis­
tinguishes the fine nuances of color 
in diamonds and compares them to 
a standard scale. Previous grading 
methods distinguished" . only seven 
color grades ; the Colorimeter ac­
curately distinguishes 13 colors 
within the same range. When the 
diamond is placed in a compart­
ment in the Colorimeter, it is 
viewed through a low-powered 
microscope in comparison with a 
variable yellow scale. When the 

Diamolite 

color of this scale exactly matches 
that of the diamond, the grade of 
the gem is read on an indicator. 

The Diamolite is used for com­
paring diamonds with the color of 
master stones. The light used in 
this unit is an incandescent lamp 
with a special blue filter which 
combination gives a spectrum 
which brings out the color nuances. 
The design of the instrument is 
such that it prevents reflection from 
the surfaces of the diamonds, mak­
ing it possible to observe more 
accurately the true body color. 
Unlike natural daylight, the light in 
this instrument does not vary in 
quality or intensity from day to 
day or from hour to hour and hence 
gives an unvarying method of com­
paring diamond colors. 
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Now showing : The New New York. See the Magic 

City in its latest role, for New York puts on a show 

that never closes. 

Best seat in the house is at The Waldorf ; and 

today, more than ever, the price fits your budget. for 

Waldorf rates remain unchanged . . .  'even though op­

erating costs and food prices have steadily advanced. 

Incidental expenses, too, are kept at a minimum. 

Newspapers and cigarettes are at street prices. A 
shave is 25¢ ; a shine lO¢.  Laundry and valet services 

are at standard prices. You can breakfast in the Coffee 

Shop for 35¢ . . .  75¢ in the Norse Grill. 

It costs no more to enj oy the extra advantages of 

The Waldorf . . .  on the very fair basis of what you 
get for your money ! 

THE 
WALDORF 
ASTORIA 

Park A venue, 49th to 50th 
New York 

28 1 



Y E S !  - O n l y  1 . m a n  i n  1 0 00 c a n 
enjoy this u n usual treat ! We use o n ly 
the choice, large b lacks of genuine 
B r i a r  r o o t  f o r  t h i s  r e a l  $ 2 .00 
pipe value. You' l l  l i ke that  extr�­
c a p a city b o w l, f o r  m o r e  s m o k i n g  
pleasure. You'l l  l ike that fi n e  j a b  of 
carvi ng design,  which gives this rug­
ged, hefty pipe remarka ble l ight­
ness a n d  balance in your mouth as 
well as i n  your h a n d .  That's the 
RARE RUST I C  on ly i man in  1 000 
can have-at this bargain price ! 
It's up to you to act fast . . .  NOW 
_ . .  a n d  our  g u a ra ntee be low 
says: YOU DON'T R I S K  A CENT. 

Condenser Filter . . .  elimi­
nates 01/ ;uices and tar 
. . . .  g uarantees cool, 
clean smoking. 

Pipe 
shown 

Three Squires Tobacco is mi ld,  
f ri e n d l y, · m e l l ow. A g re a t  
value at 1 5c. These tobaccos ' 

can be smoked individ ual ly 
or blended together. Sold i n  
sto r e s  f r o m  c a a st -t o · co a st 

l'Wit_11 �:r��se o:i�:::��te��:����� �"�I_�_!!_�!!!��_ tobaccos, en loy It . If you de­
cide our cloims dori't measu re up 1 00%, keep 
pipe and tobaccos • . •  and 'we return you r  money 
i n  full. S peed you r  order on the way today to get 
In on this. Dol lar  bi l l ,  check, money-order or 
sta mps will do • • •  and you ' l l  get entire combina­
tion without further cost. Or, if you prefer, send 
penny post card and pay postman $ 1 .00 plus l Sc 
C.O.D . .  fee. I l l u strated catalog included F REE. 

JAM ES B. HALL, Inc. 
Pipe Purveyors & Tobaccon;sfs 

34.'$ UNION SQUARE (Cor.16th St.) N. Y. C. 
(If Cenven;enf, V;s;f Our Retail Shop) 
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Industrial Growth 
New Products and Processes That Reflect Appli-

cations of Research to 

SANDER 

Portable Unit With 

Reciprocating Head 

A SMALL and compact unit for 
sanding operations, which holds a 
one-third standard sheet of abra­
sive paper on a resilient head sur­
face, is said ' to duplicate the hand 
stroke of the master workman but 

at a rate which makes possible the 
finishing of four to five times as 
much work as could be accom­
plished by hand in the same length 
of time. 

This machine, the N edco recipro­
cating sander, will reach into spots 
where hand sanding and other 
methods have been ineffective. The 
pad projects beyond the end of the 
mechanism housing so that the 
abrasive paper surface can be ap­
plied in otherwise in access able 
corners. The abrasive paper is held 
in place by a pair of sliding clips 
equipped with connecting springs, 
and can be quickly replaced. The 
unit is intended primarily to sand 
and rub fillers and paint coats on 
aircraft, motor car bodies, and so 
on. It operates effectively on either . flat or curved surfaces. 

VIBRATION 

Traced by Direct-Reading 

Electronic Device 

MAINTENANCE engineers have long 
realized that periodic vibration 
checks will prolong the useful life 
of machinery and equipment, save 
costly repairs and avoid shut­
downs. Such checks, which make 
it possible to look for trouble be­
fore it becomes too serious, can be 

Industrial Production 

readily made with an electrical 
device called the Vibrometer, a 
simple appliance, made by Televiso 
Products, Inc., that is sufficiently 
rugged to withstand hard usage in 
the shop. 

The indicator dial of the instru­
ment operates through four ranges 
to indicate vibration from zero to 

Shown in use is an instrument 
for routine shop checking of 
vibration, which, it is claimed, 
is affected only by vibration at 
the steel point-not by . noises 
or other extraneous agitations 

one inch in amplitude. In opera­
tion the prod of the instrument is 
held in contact with equipment 
under test ; amplitude of any exist­
ing vibration is shown directly on 
the instrument's dial. Smallest 
readable amplitude is .00001 of an 
inch ; accuracy claimed is within 3 
percent. 

MARKING STAMPS 

Coded to Identify 

Individual Inspectors 

To MEET conditions arising from 
triple-shift operation in defense 
industries, New Method Steel 
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Stamps, Inc., has designed and is 
producing a new type of inspectors' 
stamp. Instead of carrying a va­
riety of designs to identify indi­
vidual inspectors or operators, the 
new stamps are numbered from 1 
to 99,  the numbers in each group 
being enclosed in identifying 
shaped borders . Thus, one group 
has the numbers enclosed in a 
square, another in a triangle, an­
other in a circle, another still-if 
needed-in an oval. 

The device makes possible as­
signing identical numbers with 
different borders to inspectors or 
operators doing identical work. 
Thus inspectors can identify the 
operator making the part, as well 
as distinguish night from day shift 
operators or inspectors. Use of 
these stamps has a tendency to re­
duce inferior workmanship. 

INSULATING BOARD 

Light Weight, of Rubber, 

Easily Worked 

CELLULAR RUBBER, a new material 
of high thermal insulation value 
that is twice as light as cork, is an­
nounced by United States Rubber 
Company. The name cellular is 
descriptive, since the material con­
sists of a thin but dense external 
layer enclosing microscopic cells of 
nitrogen gas in a matrix of rubber. 
Each cell in the structure is dis­
tinct from its neighbor. 

The insulation or "K" value 
(B .T.U. per hour per degree Fah­
renheit temperature difference for 
a specimen one foot square and one 
inch thick) of cellular rubber, 
which will be marketed under the 
trade name of U. S. Royal Insula­
tion Board, is expressed as .237 .  
This i s  lower than any o f  the 37  
types listed in  the U.  S.  Depart­
ment of Agriculture Handbook. 

The figure compares with .30 for 
regranulated cork, .34 for gypsum 
in powdered form, .39 for lami­
nated fibre board, and .59 for cellu­
lar gypsum dry. 

Other specific properties claimed 
for the new rubber are : moisture 
resistance, rot proof, oil, acid and 
fire resistance, structural strength, 
long life, resistance to vermin and 
termites, and good workability. 

Two weights of the insulation 
board are to be manufactured, only 
the lighter of which is to be fire 
resistant. The weights are : 4.5 
pounds per cubic foot, and 5 .5  per 
cubic foot for one-inch thick mate­
rial. For lightness, this compares 
with 62 .5  pounds per cubic foot for 

U .  S .  A R M Y  i N A V Y  S U RP L U S  I T E M S  
u. S. Army Engineers Prismatic Compass 

Pocket type. 360' Limited Quantity . . . . . .  $ 1 0 .50 

u. S. Army Watchcase Compass "Taylor" 
Marching type "Ceebynite" 360' . . . . . . . $2 .95 

Lensatic Compass 

U. S. A R M Y  
2-inch dia. compen­
sated. For taking 
bearings in horizontal 
plane. Measuring an­
gles. distances, trian­
gulation. Topographi­
cal drawings. Needle 
attached to jeweled 

dial azimuth circle in 64 divisions revolves on 
fixed center point. Case has glass sight etched 
hairline. underneath is a horizontal level, in line 
with center of needle is a hinged slit-sight. Also 
:�g

i
�gje:f

r
i
S 
r
������d.C��f�:r 

b
;::���

s 
$3.50 

HAND CLINOMETERS, PENDANT 

Iiig�' M��n��
g
!t;.

er
������1�iS'E���[e�'. $3.50 

BAROGRAPH, FRIEZE, 7 Day Graphic, 7 Jewel 
movement, 28 in. to 31 in. atmos. pressure by 
20ths. 8 Vacuum Cylinders 3% in. dia. hinge 
��Y;�' . .  ����� . . .  

f
:.
o
.�
t
: . . .  �.a.������ . . . ���� $56.00 

U. S .  ARMY ALIDADES 
Hardwood, me�ric scale, 0-15 cm. and reverse. and i��' ;�:l� ��j

rli
��e,S

ig
�!de"Pl�

it 
F;���'; $1 .95 

u. S. Army Parabolic Searchlight 
M i rror Precision Quality 

FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
11 in. 4 in. 'A, in. $15. 
18 in. 7% in. 5 / 1 6  in. 35. 
30 in 1 2 Yz  in. 7 / 1 6  in. 75. 
36 in: 1 8 'A,  in. 7 / 1 6  in. 125. 
Made by Bausch & Lomb & Parsons, 
Perfectly ground and highly polished. 

A few 60 i n. slightly used metal 

m irrors on hand. 

Engineers U. S. Army Precision Type Tripods 
KeuITel & Esser. precision type hardwood. 42" 
long, 3" diameter bronze platform with 5/16" 
# 18 threaded stud %,H long. Has brass tension 
adjusting screws, Legs reinforced with cast bronze 
���e

st
��� , �

i
�S: . ������ .� ,l�: . , . .  , . .  , . . . . .  $4.95 

Artillery Gun Mount 
Size 18 by 10 inches. Rack and Pinion gear on 
vertical arc. Worm gear drive on horizontal arc. 
Vernier micrometer adjustment. Two vial levels 
Calibrated German silver scale. Steel body with 
bronze housing, See adv. in Sept. issue. 

15 Ibs. Price $5.00 

ALUMINUM PROPELLER 
Originally for Navy aircraft generators. 

"Deslauriers" automatic controllable pitch. Oper­
ating speed 4500 r,p.m. Blade 1 1 %:" x 2", sweep 
23". All aluminum and bronze housing. Complete 
with streamlined housing (not shown) . Fits 9/16" 
r6's�

f
br�'i{,al'

e
��� N�o:

b
'bu�

h
gric':'.

t
: .  ::� $5.00 

See adv. in Sept. issue 

NICHROME WIRE 
in stock 

SIZES FROM # 22 to .001 

MAGNET WIRE 
SIZES # 18 to  # 42 in stock 

COTTON OR SILK COVERED 
May we quote you 

u. S. Army Generating Plants, New 

Gasoline Driven. 
"Delco" 1000 watts, 
120 volt direct cur­
rent generator. 
Single cylinder, 4 
cycle air cooled 2% 
�nch bore, 5 inch 
stroke, 1400 RPM, 
battery ignition. 
Hand crank. Weight 

���ce .1.
b
.S: $200.00 

Additional data on 
request. 

Edison Storage Batteries 
Cells are in excellent condition. Complete with 
solution, connections and trays. Prices below are 
about 10% of regular market price. Average life 20 years. Two-year unconditional GUarantee. 

A-4 Amp. Hrs. 150. Ea. $5.5. 
A-5 " .. 187. . . 5.50 
A-6 " .. 225. . .  5.50 
A-7 " .. 262. " 7.00 
A-8 " . . 300. . .  7.00 
A-1O . . . .  375. " 8.00 
A-12 .. .. 450. . . 12.50 B-4 . . 75 .  .. 4.00 
B- 2 ( J - 3 )  .. 37. " 3.50 
M-8 . .  1 1 . " 1 .50 
L-20 .. 13. . .  2.00 
L-40 , .  � 2 5 .  Pr. 4." 
All cells 1.2 volts each. 

Above prices are per unit cell. For 6 volt system 
use 5 cells. 12 vt.-IO cells. 110 vt.-88 cells. 
Note : On all cells 75 amps . .  or less an addi­
tional charge of 10% Is . to be added for trays. 

"Weston" M eters 7�1a." diameter 
switchboard models 

watt Meters 
.75 - !.5 - 7.5 K.W. 
For A.C. & D.C. Choice 
of above sizes. each $20.0' 
Volt Meters 150 volt �'�i . Meter . . . 300 $1�;,�� �;'1t Meters comti��:i�g 
D.C. ISO. A.C. 300 SI8.00 
Ammeters D.C. (choice 
of scale) . . . . . . . .  $18.00 
AmmetE"r8 A.C. (choice 
of scale) . . . . . • . • .  $18.00 

Electric Blowers (Ventilators] 
90 cu. ft. Min. 

2%" intake, 2" x 2# 
outlet. 

AI
;:,r;;

in
�. �.

o
.��� $ 1 0.95 

Cast iron housing $8.50 
Available. in 6, 12. 32. 
110 volt d.c., 110 v .  a.c . ,  
110 v. universal. Specify 
type and voltage desired. 

U. S. Navy Divers Lantern · 

Electric 150 watt, any voltage, solid cast 
brass. 300 lb. test. Weight 12 lb. 
Price . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8.50 

Keuffel & Esser Alidade, Brass, 
black finish, beveled edge, 10% 
in., graduated to 5000 meters. 
Folding Sights, with hair line, 
40 divs., ( Div. equals 10 miles ) , 

P��e 
s:.���� . .. �����: . . . .. . . . . ... . . . . . $5.00 

GLASS MERCURY TUBE SWITCHES 

3 amp . . . . . . . . . . $ 1 .15 10 amp, . . . . . . . . .  $2.25 
6 amp . . . . . . . . . . 1 .95 20 amp. . . . . . . . . .  2.95 

HIGH VOLTAGE CONDENSERS, MICA 
Operating volts 12,500. cap . .  044 
Dubilier, new . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 2.50 
Wireless spec. new . . . . . . . . . . . . . . . . . . . . . . 1.50 
Condenser, Dubilier, mica, op. volts 8,500, 

cap. .044 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 

MANHATTAN ELECTRICAL BARGAIN  HOUSE,  I NC . ,  Dapt. S. S., 1 20 Chambers Street, New York City 
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NATIONAL DEFENSE 
Calls For Skilled Workers 

Increase . Your Knowledge of the Machine 

Trades With These Outstanding Books 

Pattern Making-by Ritchey­
Monroe-Beese-Han. A practical 
treatise on woodworking and 
wood turning, tools and equip­
ment, construction of simple 
and complicated patterns, in­
cluding metal patterns.-$2.10. 

Blueprint Reading for the Ma­
chine Trades-by Fortman and 
McKinney. A very practical and 
easy-to-understand book. Con­
tains many helpful "Quiz" ques­
tions ' with answers included. 
-$1.60. 

Forging Practic�by Johnson. 
A practical volume on hand 
fore-iog of wrought iron. ma­
chine and tool steel, drop forg­
ing, and heat treatment of steel 
including annealing, hardening, 
and temperlng.-$1.60. 

Foundry Work-by Stimpson� 
Gray-Grennan. An excellent 
book on standard foundry 
practice, including hand and 
machine molding. with typical 
problems worked out in detail. 
-$2.10. 

Machine Design-by Winston. 
A beginning volume presenting 
those fundamentals of theory 
and analysis which are basic to 
the field of machine design. The 
calculus is not resorted to as 

For Sale by 

several rational formulas are 
included for which no deriva­
tions are given-Sl.IO. 

Machine Shop OperatiQns-by 
Barritt. There are 267 actual 
jobs, 790 pages, and 1 , 235 illus­
trations in this popular book. 
The jobs are typical of hun­
dreds of major operations which 
a skilled mechanic is called upon 
to do. The tools needed for each 
job are listed and the job Is 
worked out in a step by step 
manner. "Quiz" questions ap� 
pear at end of each job.-$5.10. 

Machine Shop Work-bY Turn­
er-Perrigo-Bertrand. An up-to­
date book on approved shop 
methods including construction 
and use of the tools and ma­
chines. details of operation; and 
modern production methods. 
Fifth edition.-$2.85. 

Metallurgy-by Johnson-Dean­
Gregg. A fundamental book for 
the beginner that stresses the 
science of physical rather than 
chemleal metaIIurgy.-$1.60. 

Electric Welding-by Potter. An 
easy-to-understand text cover­
ing principles and application 
of the various types of electric 
arc welding.-$1.35. 

Oxyacetylene Weldlnc-bY Kehl 
and Potter. A presentation of 
modern processes of welding, 
cutting, and lead burning for 
steel, cast iron, aluminum, cop­
per and brass. -$1.35. 

Sheet Metal Work-by Neubeck­
er. An excellent book of self­
instruction in pattern drafting 
and construction in light and 
heavy gage metal. with many 
practice problems.-$2.60. 

Practical Mathematics - by 
Hobbs - Dalzell - McKinney. A 
practical "how-to-do-it" book 
dealing with the fundamentals 
of mathematics. Questions and 
answers included.-$2.60. 

• 
Prices Quoted Are Postpaid in 
the United States. On Foreign 
Orders add 25 cents Postage on 
Each Book. 

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

Experimenters - Schools - Field Workers 

An Accurate Balance at a Price 
Wi t h i n  t h e  R e a c h  o r  A l l  

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 BI7.) 

Neyer 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 
unaO'ected 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. 

E.rtreme 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. 

Com/lact·Convenient-Does not monopoIlze 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 (grai ns. 

drams and ounces)..  In ordering. please indicate which of these you desire .. 

BENNETT BALANCE-$8.00 plus 40c Postage 
Tech Editorial Service, 26W est 40th Street, New York,N. Y. 

- S CI E N C E  IN I N D U S TRY-

water, and 70 pounds for pure gum 
rubber stock. Unusual structural 
strength is combined with this 
lightness . The 4 .5  weight will with­
stand 22 pounds per square inch 
without crushing, and the 5.5 
weight, 35  pounds. 

The boards can be cut to shape 
with a bandsaw or powersaw, and 
can even be whittled with a knife. 
Surfacing can be done with a 
planer. The material is thermo­
plastic, and hence can be shaped 
by heating to 1 9 0  degrees or higher 
and bending while hot. 

INFRA-RED HEATING 

Inside·Silvered Lamps 

of New Type 

ESPECIALLY developed for infra­
red processes in drying, baking, 
heating, and dehydrating, a new 
type of Nalco inside-silvered car­
bon filament lamp has recently 
been placed on the market by 
North American Electric Lamp 
Company. These lamps, the manu­
facturer claims, produce infra-red 

For drying, heating, baking 

radiation in the most desirable part 
of the Angstrom scale for maxi­
mum drying efficiency. 

Readers interested in this par­
ticular type of work are also re­
ferred to the article "Infra-Red 
Does the Trick" which appeared on 
page 124 ,  September 1 94 1  issue, 
Scientific American. 

INSPECTION 

Telescope To Examine 

The Interior of Bores 

WITH increasing attention being 
given to the finishing of machine 
surfaces, it becomes of greater im­
portance to be able to inspect visu­
ally internal surfaces, such as the 
interior bores of rifles and so on. 
A new telescope for this purpose, 
known as the Type-A, product of 
the American Cystoscope · Makers, 
Inc. ,  permits examination of a one-
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BLACK LIGHT 
(Ultraviolet) 

Lighting outfits and U.V. lamps for all purpos .... 
For - Oil Sand Recognition. Necrotic Diseases. 
Criminal Investigation, M'edical and Chemical 
Research, Spectacular and Stage Effect, Germici­
dal Destruction. Laboratory. Fading Tests. etc. 

Write for Information and Catalogs. 
KEESE ENGINEERING CO. 

Hollywood, Calif. Dept. • I'L 
Lighting Engineers for 50 years 

HOPKINS' 

CYCLOPEDIA 
OF 

FORMULAS 
Is the foundation for the be­

ginning of a fascinating hobby ; 
the groundwork on which to 
build a practical knowledge of 
useful ehemieal facts. 

Are you� 
� pattin" your .par. time to .. ood 

advantage ! 

�one of the man,. who are aeek­
ing a DeW field to enter? 

...........--.. seeking a me.ns to sa.... mouey 
wherever po •• ible ? 

If you are, here is 
a practical solution 
to your problem. 

Wines and liquors ; dyes, inks, 
polishes, soaps, paints and var­
nishes, adhesives, antiseptics, 
bleaches, cosmetics, etc., are in­
cluded. 

15000 formulas ; 1077 pages. 
$5.50 po.tp .... (domHUe) 

rer .... ",. 
SCIENTIFIC AMERICAN 

24 W. 40th St., N ... York Cit,., N. T. 

- S C I E N C E  I N  IND U S T R Y-

inch illuminated area of the in­
terior of the bore with the image 
magnified four times. One of these 
units is shown in use in an accom­
panying illustration. 

Objective lenses available for 
this telescope include one for view­
ing at right-angles to the telescope, 

Interior bore examination 

and others which permit direct, 
oblique, and retrospective observa­
tion. Sizes include telescopes small 
enough to enter a .2 of an inch 
bore. Illumination of the surface 
to be inspected is provided by a 
tiny lamp located in the extreme 
end of the telescope tube. The 
illuminated image is brought out to 
a lens at the outer end of the as­
sembly where the eyepiece is pro­
vided with an indicating button to 
show the direction in which the 
objective lens is facing inside the 
bore. A rotating contact assembly 
is provided so that the telescope 
can be turned without tangling the 
extension cord . 

GAS 

Instrument Measures 

Fabric Permeability 

T HE "arsenal of democracy" is 
now being aided by a new instru­
ment that will probably find many 
applications in industry, both cur­
rently and after the present emer­
gency. This new instrument is the 
Fabric Permeameter-an accurate, 
rapid, and convenient means for 
production testing of the per­
meability of fabrics which are to 
be inflated with hydrogen, helium, 
carbon dioxide, and so on. The 
rate of permeation through the 
fabric is quickly determined by 
equipment utilizing the thermal 
conductivity method of gas analysis 
and is indicated in terms of "liters 
per square meter per 24 hours" of 
the retained gas . 

The Fabric Permeameter deter­
mines the rate of gas diffusion 
through balloon fabrics and other 
materials and makes possible test­
ing 01 the effectiveness of various 
"dopes" with which the fabrics are 
treated. The instrument was de­
veloped by the Cambridge Instru-
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The Morse Decimalizer 

The DECIMALIZER shows In a few simple 
manipulations just where to place the decimal 
point in the result of any computation involving 
several elements. part or all of which may be 
decimals-for example. in such· a problem as 
(9 x .0432 x 74 . 1  x 3.8) ..... (245 x .0093 x 36) . 
The DECIMALIZER removes that "decimal point 
hazard" inherent in computations made with the 
slide rule or otherwise. 

Pocket size ; durable (constructed of aluminum 
and stainless steel) ; exceedingly smooth in action. 
Furnished in leather case, with complete directions 
for using. Price $2, postpaid. with extra, easUy 
interchangeable scale which enables the instru­
ment to perform extended multiplication and 
division 50 cents additional. Money back, if re­
turned within 10 days. 

GEORGE H. MORSE 
927-28th Street South ArllpdoD, Va. 

I N V E N T O R S  
Secure patent protection now. Avoid delays. Get new 
FREE copyrighted book, "How To Protect Your In­
vention" and FREE "Invention Record" ,form. Expe­
rienced" conscientious counsel. Reasonable fees-easy 
payment plan. Write today. McMORROW & BERMAN, 
Registered. Patent Attorneys, 175-M Barrister Build­
ing, Washington. D .  C. 

COMPLETE HOME­
STUDY C O U R S E S  
and .ducational boon. sUchtly uaod. SOld, r.nted, O:l.haDced. All subj •• ts. Mon.y-b .... cuorantae. Cub paid 
for us.d course.. Pull details and Illustrat.d 72-pace barcaln .ateloc FRBB. Write today I 

N ELSO N C O . ,  500 Sherman. Dept. L·243, Chicago 

Experimental and Model Work 
Fine Instruments and Flne Machlnery 

Inventions Developed 
Special Tools. Dies. Gear Cuttinr. Etc. 

HENRY ZUKR. Inc., 1 87 Lafayette St., N. Y. C. 

For Scientific and Technical Books 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 

THIRD DIMENSION PICTURES ! 
With The New 

Card and Photo 

Stereo Mirror  
Relive. again those happy scenes. See 
your snapshots become alive-make 
you really feel that you're again 
there. Both you and your friends 
will be amazed and fascinated with 
the latest, new scientific discovery the 
STEREO·MIRROR. Send today for 
full FREE details and illustrated 
literature. 

NU-MIRROR CD., Bridgeport, Conn. 

�) 
WOODSTOC K 

T Y P E W R I T E R  
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Built into every South Bend Lathe 
is the stamina for permanent precision. 
In both tool room and production 
shops, South Bend Lathes simplify the 
probl�m ' of the machinist-to main­
tain the rigid tolerances specified on 
the blueprint to insure perfection in 
the finished product. 

South Bend Lathes are made in five 
sizes : 9" to 16" swing, with either tool­
room or manufacturing equipment. 
Write for catalog and name of nearest 
dealer. South Bend Lathe Works, 

511 E. Madison St .. South Bend, Ind. 

La,Io. Builders For 35 Years 

SOUTH BEND p",ecUion LATHES 

P O O R 
E Y E S I G H T 7  

Try the New 
PIKE Electric 

Reader 
A boon for elderly 
people and others with 
poor eyesight. Wonder­
fuI for doctors, scien­
tists and draftsmen. Write for free informa­
tion and details of this 
new invention that makes 
reading matter 3 times 
larger. 

E. W. PIKE & CO. Ellzabeth. N. J. 

Established 1 853 

Corn Exchange 
Bank 

Trust Company 
1 3  WILLIAM STREET 

and 
74 Branches located in 

Greater New York 
Member of the Federal Deposit Insurance Corporation 

The Binary Slide Rule 
equals a 20 inch straight 
elide rule in precision. Haa 0, cr, A. K. Log. LL1. LL3, LL3. LL4. BInary, 
Add and 8ubtract 8cal ••. 
GIve. TrIg. functIon. to 
1 minute from 0 to gO degrees . The engine-di­
vided scales afe on white 
enameled aluminum. Per­
manently accura.te. D1a. 
.��. . Large flguret5 and 
graduations eUminate eye .. 
strain. Exceptiona) value 

and uttllty. PrIce with InstructIons $5.00. ca.h or O.O.D. CIrcular. free. Your money back If . )'ou 
.r. not entirel, ut1slled. 

Gillon Slide Rule Co., Stuart, Fla. 
Blld. Bul. MIl�'TI .lnc8 1916 
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ment Company. The sample to be 
tested is clamped between two re­
cessed test plates, thereby forming 
upper and lower compartments 
separated by the fabric being 
tested. Gas is passed into the lower 
compartment, .while the upper com­
partment, which is filled with clean 
dry air, communicates with the 
metering unit. The gas which 
permeates through the fabric con­
taminates the air in the upper com­
partment and thus changes its 
thermal conductivity. A measure 
of the rate of this contamination 
provides a measure of the ability 
of the fabric to hold gas. 

COLORED FLOORS 
Concrete Surfaces Can 

Be Stained and Painted 

COLORING and dust-proofing of 
concrete floors in all types of build­
ings is now possible with a new 
system which provides a surface 
coating that is alcohol and grease 
resistant and will retain its color 
even after being subj ected to hard 
wear. 

Materials for this processing of 
floors, made available by the Wil­
bur & Williams Company, are ap­
plied in two stages. First the con­
crete · is dyed with a penetrating 
stain. Then the surface is coated 
with a synthetic enamel which ad­
heres . solidly to the stained con­
crete and which provides a dust­
free surface. The enamel is put on 
in two coats. Even after the enamel 
coating wears down, as it will over 
a long period of time, the over-all 
color of the floor remains the same 
because of the dyed concrete be­
neath. The materials for this work 
are available in four colors. 

BURR REMOVAL 
. Tumbling Equipment 

In Gun Manufacture 

W HEN machine gun parts ap ­
proach the finishing stages, it is 
frequently necessary to remove 
burrs before the gun can be assem­
bled in completed form. Much of 
this work had been done by hand 
until the recent development of a 
new type of tumbling equipment 
by Hanson - VanWinkle - Munn!ng 
Company. 

The new tumbling units are 
driven by 1f2 -horsepower motors 
through worm-gear speed reducers. 
The small machine parts from 
which burrs are to be removed are 

placed in the cast iron barrel of the 
tumbling unit together with silica 
sand and oil. Tumbling is then 
carried on for from two to four 
hours. 

It is claimed that burr removal 
in this tumbling equipment results 
in a better finished product than 
does hand filing. 

REFRACTORY 
Insulating Brick 

For High Temperatures 

By EMPLOYING an organic filler to­
gether with a plastic refractory 
clay in the manufacture of a new 
insulating brick, the Johns-Man­
ville Corporation is now producing 
a refractory which will withstand 
temperatures as high as 2600 de­
grees, Fahrenheit, in exposed ser­
vice. 

The use of the organic filler, 
which burns out when the brick is 
fired during manufacture, provides 
a finished brick with uniform pore 
structure. 

RHEOSTATS 
Multiple Range Units 

For Laboratory Use 

CURRENT regulating devices for 
use in laboratories, either in the 
electro-technical, electro-chemical 
or educational fields, are now avail­
able in types which give a greater 
control range than heretofore pos­
sible. In the Rex Four-Range 
Rheostats recently placed- on the 
market, one unit incorporates four 
different resistance values with 
corresponding current capacities, 
taking the place of four separate 
rheostats. 

These control units are provided 
with two closely wound windings, 
so placed that each turn of one 
winding runs between two turns of 
the other. Both windings, con­
trolled by one slider with lubri­
cated contacts, are of wires of 
identical diameter but made of ma­
terials having different specific 
ohmic resistances. The resistance 
materials are insulated by Fiber­
glas, a material which retains sat­
isfactory dielectric strength at the 
temperature reached when the 
rheostat is fully loaded. Because 
of the terminal facilities provided, 
four different operating resistances 
can be obtained by varying the 
connections to the unit. These 
rheostats are available in two dif­
ferent wattage capacities. 
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Keeping Pace 

A Brief Glimpse of America's 

Largest Pursuit Plane Factory 

A L E X A N D E R  K L E M I N 
Aviation Editor, Scientific American. Re­
search Professor. Daniel Guggenheim 
School of Aeronautics, New York University. 

REPORTS of the
. 
progress of our 

plane production and of the 
extent to which we are sending air­
craft to aid Great Britain at times 
are in conflict. Opinions vary from 
extreme pessimism to extreme op­
timism. Our oWn view is that in all 
probability there had to be a warm­
ing-up process, that plants had to 
be built and shops equipped before 
aircraft production on a really 
large scale could get under way. 

In the meantime, announcements 
of new plants being put into 
operation are encouraging. At the 
Buffalo Municipal Airport, for ex­
ample, the Curtiss-Wright Cor­
poration has erected the largest 
American plant for the production 
of pursuit or fighter planes. The 
$ 1 8,000 ,000 plant with 1 ,500 ,000 
square feet of floor space will turn 
out Curtiss Hawk P-40 Pursuits for 
the U.S. Army Air Corps, and Cur­
tiss Kittyhawk fighters for the 
R.A .F. One of our photographs 
shows a Curtiss Hawk rolling off 
the production line. 
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F R O M  
A Hundred Fathoms Deep 

"f/,. 
SECRET  
KNdWLE D G E  

�I a LOST  R A C E  
Majestic structures once stood 
where now is naught but the 
ocean's roar. Legends relate a 
mysterious peopJe survived 
to reach Egypt's shore. Did they 
impart a magnificent wis­
dom to secret brotherhoods ? 

the Great Pyramid a silent 
to their greatness,? 

the land of the Nile there 
descended - through the 
- a strange knowledge, 

that have guided men 
mastery of life. For 

the Rosicrucians (not 
religious organization) have 

aided in perpetuating these 
teachings and extended them to 
all who sought to vanquish fear 
and dominate environment. 

THIS FREE BOOK 
you wish to receive these time· 

honored-yet simple and rationaJ­
truths of nature, write for a free 
copy of the "Sealed Book," It tells 
how you may participate in the 

finer benefits of life. Address : 

Scribe O.Z.S. 

fJbe 
R O S I C R U C I A N S  

With this new tool marvel, 
anyone can now make, for 

a few cents each, val­
uable articles f r o m  
c o p p e r ,  aluminum, 
pewter, brass or silver, 
and give them a beau­
tiful hand hammered 
finish. A fascinating 

new hobby or a means 
to earn money. 

Hammers, surfaces, 
shapes, forms, 

e s ,  engraves, 
does repousse 
Plugs in any 

socket. wt. l� Ibs. With Accessories, $29.50 
fr��?�n".!'e\���J.:. Chlc •• o, III. 
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A BETTER RANG E FINDER 

AT FAR LOWER COST !  

Say mon - B r o w n  
COUPLED RANGE FINDER 

A n d  o n e  o f  t h e  unusual advantages of thi� 
coupleed range finder i s  the fact that i t . can b e  
attached to m e s t  cameras . .  e v e n  s o m e  o f  
postcard size . For it measures only 3 "  i n  
height . .  ,. making i t  the most c onlpact range 
finder available. I n  addition, focusing with the 
Saymon-Brown is quicker and more a.c curate. 
because one image is a distinct alnber color. 
thus making it easy to superimpose with- the 
other clear image. Even in dim light, focusing 
is far more certain for the brilliant .optical 
system o f  this precision range finder clearly 
defines the images. Point -by-point, you' ll  rec - "  
ognize t h e  superiority o f  the S aymon -Brown 
in any comparison test you care to make. See 
your dealer for additional facts, o r  write today 
for com plete informati on, Priced$13.50 
at only , . . . . . . . . , . ,  . . . .  , ' , . "  . . . . . 
(Plus $1 . 5 0  for installation )  

a U 1U."E I G H �'B'ROOKS I N C. 
'P H O T O  0 0 0 '0 5 

1 2 6 W 42 •• S T 'R 'E 'E T  N "E v.I  Y O f'l; K C I T Y  

- - - - - - - - - - -
A L N I CO M A G N E T S  

- - - - - - - - - - -

Please send me your 48-pag.e ,"Patent Guide" 
and your specially prepared {'Record of In­
vention" form FREE. This reQuest does not 
obligate me. 

I 
I 
I 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
Address . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . . . . . . . . .  l 

IL' City 
. .  (p·l"iI.,,"wri£. ',,': ' pri;,tS�t!rniyi ' " ' ' ' '  ! - - - - - - - - - - - - - - - - -

-------------------A V I A T I O N-------------------

America has been production­
minded for a long time, but in the 
past excellent production has been 
achieved in indifferently con­
structed factories. Let us see what 
airplane engineers, working with 
Albert Kahn, the industrial archi­
tect, have been able to do in the 
modern factory. Disregarding sta­
tistics, the following indicates how 
rapidly industrial architecture is 
progressing under the impetus of 
war conditions : 

"To assure straight-line, unQb­
structed prQduction thrQughQut the 
plant, the cafeteria, lQcker rQQms, 
and tQilet facilities are lQcated un­
dergrQund . . . productiQn of all 
departments is equalized so that 
machine shQP, press, sub:"assem­
blies, and production departments 
keep pace with Qne anQther in 
moving a continuous stream Qf 
parts, sub-assemblies, and assem­
blies . . . three sets Qf dQQrs, each 
200 feet in width and each weigh­
ing 80 tons, lQcated in the final 
assembly and flight hangar, may 
be opened Qr closed rapidly in un,its 
of 100  feet . . . forced ventilation 
system all windows are 
equipped with cQmplete blackQut 
facilities . . . a 1000-foQt tunnel 
extends the entire width Qf the 
basement and allQws emplQyees 
access frQm all departments to' the 
parking lot ."  

MIRADOR 

Part of Washington Air· 

port Equipment 

I N  OUR September issue we de­
scribed the mQdern marvels Qf the 
WashingtQn AirpQrt, including the 
glass-walled control tower. A 
miradQr shares the rQQf Qf . the 
main building with this cQntrQl 
tQwer. The dictionary defines a 
mirador as a "bay window, loggia 
Qr enclQsed balcony, designed to' 
'cQmmand an extensive outlQQk" 
and the new airpQrt mirador meets 
this definitiQn perfectly. It is 
placed 75 feet abQve the level Qf 
the field and gives an excellent 
view Qf the rQlling cQuntry sur­
rQunding the airport. 

At either end of the graceful 
structure are revolving turrets 
which are used by observers to' 
operate two theQdQlites. These 
are merely telescQpes mounted Qn 
tripods, thrQugh which the ob­
server watches the ascent of a 
small ballQQn. The ballQon has 
such buoyancy and weight that it 
ascends at a cQnstant rate. KnQw­
ing the rate of ascent and taking 

Mirador and theodolite turret 

readings Qn the scales at the base 
of the theQdolite, the Qbserver can 
tell the velocity and directiQn Qf 
the wind at various altitudes above 
the field. Thus it is PQssible to' tell 
the pilot that he will have favQr­
able winds at Qne altitude, quar­
tering winds at another altitude, 
and sO' Qn. TheQdolites can fQllQW 
the ballQons, which are three feet 
in diameter, to' a height Qf seven 
Qr eight miles, and to' a distance of 
20 to' 25 miles on clear days.-A. K. 

BLOCK SIGNALS 

Brinq Aid to Airline 

Dispatchers 

F LIGHT dispatchers Qn the airways 
are important men whO' control all 
the planes in a given area and must 
therefQre at all times be infQrmed 
of the position Qf such aircraft, 
whether alQft or at the airpQrts. 
At present the dispatchers deperid 
UPQn radiO' messages frQm pilQts. 
In a new system, recently de­
velQped by TranscQntinental & 
Western Air, the radiO' messages 
will still be necessary, but the dis­
patcher will have the help Qf an 
"autQmatic block signal" system 
which will make his wQrk much 
easier and more effective. 

As Qne of Qur phQtQgraphs'shQws, 
the device cQnsists of a panel fitted 
with a series Qf tracks, each repre­
senting a directional airway. Each 
track works on a long, electrically 
driven WQrm, which turns at the 
rate Qf twO' revQlutiQns per minute, 
thQugh the exact speed may be 
regulated to' cQrresPQnd with the 
ground speed Qf the airplane Qn the 
airway. A small brass blQck, repre­
senting the airplane, travels up or 
down the track, at the speed al­
lowed for in the pilQt's flight plan. 
Check PQints Qn the airway are 
represented on the dispatch bQard 
by slQts set at correct . scale inter­
vals. As the plane apprO' aches a slQt 
Qr block and the dispatcher receives 
a radiO' message, he closes the block, 
allowing the symbQlic airplane to' 
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pass on to the next checking point . 
If the miniature plane reaches 

the block without appropriate mes­
sage from the pilot, it drops into 
the slot and rings an alarm. Thus 
the Flight Superintendent is noti­
fied of the delay and an inquiry is 
started. 

The invention will enable the 
Flight Superintendent to keep a 
positive double check on the plane's 
position - from the dispatch board 
and corroborative advice from the 
pilot. The airway panels work in 
conjunction with a master control 
or dispatch board. The devices are 
to be set up very shortly in New 
York, Chicago, Los Angeles, and 
San Francisco. - A .  K. 

FLOATS 

Plywood Construction 

Found Satisfactory 

T HE aluminum shortage is par­
ticularly dangerous for aircraft 
production, so every effort to sub­
stitute plywood for aluminum is 
helpful. Now we hear of p.lywood 
floats, designed by C. K. Wollam, 
of National Plywood, for use on 

the Piper Aircraft Cub. Plywood 
was used for float and hull con­
struction early in American avia­
tion but deplorable service ex­
periences in water absorption and 
tearing away of the plywood 
earned it a very bad name. 

However, Mr. Wollam's present 
designs seem quite successful. The 
fundamental reason for the poor 
showing of earlier types was that 
in the old plywood no glue then 
available was completely water 
resistant or perfectly immune to 
bacteriological attack. The modern 
plywood glues, such as the plastic 
phenol resin type, are perfectly 
water resistant and immune to bac­
teria, since they are inorganic in 
origin. 

Float construction is of the ad­
vanced semi-monocoque type, with 
internal bracing, and water-tight 
compartments provided with bulk­
heads. Costs are said to be low, 
and Bakelite varnish finish to be 
effective. Five-ply birch is used 
for the float bottoms. 

Abo'lle :  Close-up of "automatic 
block signal" board. Left: A de­
tail of the board with numbered 
block on worm. Below: The mas­
ter control dispatch board which 
is supplemented by block signals. 
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WHAT EVERY 
INVESTOR 

SHOULD KNOW 
ABOUT 

CHAIN STORES 
i s  clearly, concisely, accu· 
rately presented in our new 
edition of "The PlaCe"' of 
Chain Stores in Distribu­
tion and Investment" . 

40 Pages 
• 
8 

Significant 
Charts 

Analyses of 30 Leading 
Chain Store Systems. 
You may obtain a copy by writing for booklet "An 

Merrill Lynch, Pierce, Fenner & Beane 
Underwriters and Distributors of 

Investment Securities 

Brokers in Securities and Commodities 

70 Pine Street 

New Phone Booth gives "Zone of Quiet" for busy factories 
Noise in busy factories often 
causes production delays due to 
errors in phone orders.. Such 
troubles can be easily prevented 
by using Burgess Acousti-Booths 

New York 

for your factory phones. The Manufactured 
patented sound-absorbing inte- under Burgess Patents 
rior of the booth soaks up factory 
noise and leaves a "zone of quiet" for easy telephon­
ing. There are no doors, yet the booth is amazingly 
noise - free. Natural ventilation, without fans, avoids 
stuffiness. Let us send you a bulletin on this easy-to­
use, easy-to-clean, easy-to-install factory phone booth. 

Mai l  Coupon  for Free  Book let  
Burgess Battery Company, Acoustic Division 
566 W. Hpron St. , Chicago 
Send free booklet on Burgess Acousti·Booth and 
how it makes telephoning easy in noisy places. 

• 
• 
• 
• 
• 
• 

lVame_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  • 
• 

Firm lVame _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - • 
.. . 

Street.City _ _ _ _ _ _ _ _ _ _  - - - - - - - - - - - - - - - - - . • 
• BU RGESS ACQUSTI - BQQTH : 
1II1I11I1I11111111II1 II 11111111111 nil 1111I IIII1 I. III II 
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as wel l  as signing photomats, greeting 
cards, etc. Fully guaranteed. Simple to 

use . . . . . . . . . . . . . . . . . . . . . . . . $1 75 
including 1 roll of Metleaf ( 1 20 Sq. in. ) 

MAI L  ORDERS F I LLED 

�'f 
32nd St. near 6th Ave., N. Y. 

WORLD'S LARGEST CAMERA STORE 
BUILT ON SQUARE DEALING 

Established 1 899 

,I( _ received first prize in 

the current exhibition". 
., - Solar was the best 

value for the money". 

,I( _ received a'pproval of 

.all club members". 

• 
H undreds of such re-

marks from enthusiastic 
Solar owners, . speak well 
for Solar quality. Y 
dealer will be glad 
to d e m o n s t r a t e  a 
S olar . Lite r a t u re 
FREE ! 
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CAMERA ANGLES 
Conducted by J A C O B  D E S C H I N, A.R.P.S. 

Coat Your Own Blackout Bulbs 

A 
SIMPLE method by which any 
amateur may turn out infra-red 

bulbs by dipping ordinary flashbulbs 
in a "blackout" formula, was de­
scribed by Kenneth Murray, of Colon, 
Michigan, in "Photography Hand­
book." Mr. Murray offers the follow­
ing formula for the infra-red varnish: 

Eosine, Color Index 768 . .  
Tartrazine, C. I.  640 . . . . . . . . . . 
Acid Violet, C. I. 698 . . . .  . . 
Napthaline Green V, 

4 grams 
6 grams 
4 grams 

C. I. 735 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 grams 
Gelatin (Nelson's Hard) 200 grams 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 c.c. 
Water, to . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 c.c. 

In attempting to assemble the 
necessary materials preparatory to a 
test of the method, we found that all 
the items were available from Fezan­
die and Sperrle, of New York City. 
Because of war conditions, however, 
a substitution had to be made in. the 
case of the gelatin, the N"elson's Hard 
Gelatin not having been available for 
some time. Therefore, a domestic 
make was used, that of Haslett . and 
Vivorde, called Photogelatin. A"half 
pound is all you need. 

Mr. Murray's directions follow: 
"Soak the gelatin for an hour in 

one-half the fluid volume of water, 
then warm to 100 degrees, Fahrenh�it, 
until it dissolves. Each of the dyes 
must be dissolved separately in a 
small quantity of water-the Acid 
Violet being added a little at a time­
dissolving each addition before add­
ing more. The water may be warmed, 
but to not more than 125  degrees, 
Fahrenheit. Dilute each solution with 
a little of the gelatin solution and 
dilute the glycerine with an equal 
ql!lantity of warm water. Mix the in­
gredients, prepared as above, one at 
a time, and add the remainder of the 
water. Any air bubbles should be 
removed by a clean muslin filter . 

"Keep the dyed gelatin solution at 
96 degrees, Fahrenheit, and immerse 
the bulbs one at a time. As each bulb 
is slowly withdrawn, turn it cap 
downward for a few seconds, then 
invert it, in order to secure an even 
coating. Allow the bulbs to dry for 
at least 24 hours before returning to 
the original containers for storage." 

We poured the gelatin into a small 
tray containing the specified amount 
of water and placed this tray in a 
larger one. After an hour or so, when 
the gelatin had soaked up the water 
and therefore had swelled up, we 
allowed hot water from a faucet to 
run into the larger tray until the 
gelatin was dissolved. In the mean­
time, we mixed the dyes, one at a 
time, in one to two ounces of water, 
then mixed a little of the dissolved 
gelatin in each, and poured the solu­
tions successively into a one-liter 
graduate. Then we poured in the rest 
of the dissolved gelatin and finally 
the diluted glycerine. Air bubbles 
appeared, so we filtered the solution 
through clean muslin. Filtering re­
quires ' considerable patience as it is 
rather slow work; the solution jells 
rather qUickly as the temperature 

Figure 2 

drops (which naturally occurs as the 
dyed gelatin is poured ' from the 
graduate, which was kept standing in 
a tray of hot water) and it was neces­
sary to filter only a little at a time. 

The filtered gelatin solution, hot­
water j acketed in a tray to maintain 
the temperature as near as possible 
to 96 degrees, Fahrenheit, was now 
ready for the dipping. Two types of 
flashbulbs were used, Superflash No. 
2 and General Electric No. 50, in order 
to obtain light sources of different 
intensities. To protect the fingers, we 
wore rubber gloves. Since the bulbs 
would 

'
naturally have to · be dryed by 
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suspension individually, we cut up 
some thin wire into short pieces and 
wound one end around the threaded 
neck of the bulb and twisted the other 
end into a loop for hanging. 

The bulbs were then dipped indi­
vidually in the filtered solution and 
drawn out very slowly with a revolv­
ing motion. When completely out, the 
bulb was turned cap downward, held 
thus for a few seconds, then inverted 
again. This was done several times 
to assure an even coating. Exposed to 
the cool air, this gave an opportunity 
for the varnish to j ell and prevented 
dripping when suspended. The opera­
tion completed, the bulb was hung on 
a hook to dry. During the processing, 
the fingers may become stained by 

Figure 3 

the dyes, but may easily be washed 
clean with ordinary soap and water. 
Should you run . short of bulbs for . 
ordinary flash purposes, the entire 
j acket may be removed simply by 
placing the bulb in warm water. 

By test, we found that the dye­
coated Superflash No. 2 gives a proper 
exposure at f18, 1/50 of a second, 
with the lamp six feet from the sub­
ject, and the General Electric No. 50  
( which must be exposed by the open 
flash method) ,  at the same distance, 
about fl l 1  or a little larger. 

Properly treated, the bulbs give off 
only a dull red glow. However, there 
is a tendency for the solution to leave 
a narrow untreated strip at the ex­
treme end of the neck of the bulb. 
Also, because air bubbles are inclined 
to persist, particularly at the ball end 
of the bulb, particular care must be 
taken to avoid this. In spite of every 
precaution, however, the two faults 
mentioned will persist, with the re­
sult that ·a faint white flash may be 
seen. Although this does not appear 
to hinder the characteristic infra-red 
results, it is obviously to be avoided. 
We found that the faults could be 
mended by covering the small areas 
thus exposed with black masking tape. 

Some interesting variations are 
possible with infra-red that were not 
treated in our article on the subj ect 

"Horror" by infra-red 

in the October number. One is the 
"horror" picture, a type of photo­
graphic slapstick made more startling 
by "blackout" bulbs. Another is illus- ·  
trated in Figures 2 and 3 ,  which show 
the effect of "blackout" make-up. 
This make-up consists of the applica­
tion of X6 Shadow tint (dark brown) 
and the brown eyebrow pencil from 
the Hampden Panchromatic Make-up 
Kit. By applying the pencil to the 
lips, the lips appear relatively as they 

Drying the bulbs . 

do in ordinary photography. Also, 
flesh tones appt:!ar much more natural 
and exhibit beautiful gradation. Fig­
ure 1 is a comparison shot illustrating 
the effect of infra-red on a normally 
made-up face and one treated with 
the· special make-up for infra-red. 

Marines 

MAYBE this is something that needs 
clarification, and maybe what's 

the difference. Anyway, what do you 
think? In a photographic contest 
sponsored by the Long Island Asso­
ciation, some question has arisen 
among contestants as to just what 
the committee meant by dividing the 
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O VEI  S I I O O  I N  PBIZES  

36 C HANCES  T O  WIN 

S i llh  Annaa l  

S C IENTIF I C AMEli CAN 

A M A T E U B  P B O T O G B A P B Y 
C O N T E S T  

POPULARITY of the divisionai method of judging photographs in 
the Scientific American Annual Contests, as determined by the en· 
thusiastic response in past years, has been so great that the method 
is once more being used for the Sixth Annual Contest. In each of 
the divisions listed below there will be awarded seven major prizes 
and five honorable mention awards, a total of 36 prizes in all. 

Please read the rules carefully and abide by them. Note particularly 
Rule 6, under which any contestant may enter a total of six prints, 
but no more than two in any single division. 

Div�sions In Which Prinls May Be Enlered 
Division I. 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, sea 
scapes, and so on. 

Division 3. Action, including all types of photographs in 
which action is the predominating feature. 

T B E  P B I Z E S 
1st. Three $125 LONGINES, Coronation Model, Solid Gold, Men's 
Wrist Watches. 

2nd. Three $90 LONGINES, Presentation Model, Solid Gold, 
Men's Wrist Watches. 

3rd. Three Intercontinental Marketing Corporation PHOTRIX 
��22" Enlargers, complete, less lens. (List price $54.) 

4th. Three Burleigh Brooks FOTH.DERBY Cameras, with built.in 
coupled range finders. (List price $34.75.) 

5th. Three WESTON No. 715 Exposure Meters. (List price $24. ) 

6th. Three ABBEY Vimo Flash Guns. (List price $ 1 3 .75.) 

7th. Three Raygram LEE Timers. (List price $12.50.) 

Five Honorable Mention Awards, each to be a new or renewal sub· 
scription to Scientific American for one year. 

Address all Entries to 

Pholograph Conlesl Edilor, Scienlific American 
24 West 40th Street New York, N. Y. 

Bu i e s  
o f  t h e  

C o n t e s t  
1. The groups will be judged independ· 
ently 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 1 1  by 14 inches. All prints 

must be mounted, otherwise they will be 
returned immediately. 

3. Photographs must be packed properly 
to protect them during transportation. 

4. Non·winning entries will be returned 
only if sufficient postage is included when 
the prints are submitted. 

5. Each entry must have the following 
data written on the back of the mount: 
Name and address of contestant, 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 or 
monotone. Color photographs are not 
eligible. 

s. Prize-winning photographs will be­
come the property of Scientific American, 
to be used in any manner at the discre­
tion of the publisher., 

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

10. No entries will be considered from 
professional photographers. 

1 1 .  All entries in this contest must be in 
the hands of the judges by December 1,  
1941. Results will be announced in our 
issue dated February, 1942. 

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

13. In fairness to all contestants, failure 
to comply with any of the above rules 
will result in automatic disqualification. 

THE JUDGES :  

McClelland Barclay 
Artist 

Ivan Dmitri 
Artist and photographer 

T. J. Maloney 
Editor of U. S. Camera 

Robert Yarnall Richie 
Photographer 
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classification of marine subjects into 
two parts. So William . H. Kniffin, 
vice-chairman of the committee, ex­
plained as follows : 

"The contest committee felt that it 
was necessary to divide the marine 
classification of subj ects into two 
parts in order to emphasize the de­
sire to secure photographs of scenes 
along the shore lines and waterfronts. 
Many people, including a large ma­
j ority of amateur photographers, 
always have considered 'marines' as 
pictures taken only on the water, 
such as boats, fishing, sailing, flying 
waterfowl, swimmers, and so on, 
without including shore lines or 
waterfronts. 

"We especially want photographs 
of sand dunes and beaches ; nature 
studies of sea and land life along the 
beach; sand and wave patterns;  docks, 
wharves, jetties, boat moorings and 
landings. Such subjects are equally 
in demand with pictures of objects 
entirely on or in the water." 

In view of this explanation, was 
the committee justified in dividing 
the marine classification? 

Eliminating Variables 

M
ANY workers, particularly begin­

ners, are sometimes bothered 
and confused by the several variables 
involved in the exposure routine. 
Among others, these include the 
speed ' of the film emulsion, the f I 
stop, the shutter speed, focusing, and 
so on. By eliminating as many vari­
ables as possible, photography is sim­
plified and more attention may be 
given to the prospective pictures 
themselves. 

Suppose we start with the shutter 
speed. For miniature type cameras, 
we would recommend a standard 
shutter speed 'of 1 / 100 of a second or 
1/50  of a second, to minimize camera 
shake as much as possible-a point 
of particular importance with minia­
ture negatives that have to be en­
larged to 8 by 10, 11 by 14 inches, 
and larger. If your shutter speed is 
always set at 1 / 1 00, you can forget 
that variable entirely, altering only 
the fl stop. 

If you are shooting a humber of 
pictures outdoors with about the 
same light distribution, you can set 
your diaphragm at say fl8 or fi l l ,  
o r  smaller, depending o n  the speed of 
the film, and forget that too. By 
using one film you also eliminate the 
film speed variable. As for focusing, 
by using a small stop you can follow 
box-camera technique and limit all 
your shooting to objects beyond a 
fixed distance from the camera. 

Color at 5:30 A.M. 

A 
HEAVY fog at the waterfront 
spelled the possibility of shoot­

ing color into the sun after the fog 
had thinned out a little and allowed 
the mellow light to come through 
and cast its warm reflection on the 
water. This was the prospect as we 

awoke one foggy morning on a July 
vacation in Provincetown at the tip 
of Cape Cod. Fortunately, this was 
not only the prospect but the actuality 
as we reached the wharf. The sun­
light came through and cast a 
mellow, golden light on the quiet sur­
face of the bay. Guided by the 
exposure meter, we exposed Koda­
chrome at f /9, 1 /30 of a second. The 
result was a beautiful record of a 
scene that reproduced with marvelous 
fidelity to the original. A black-and­
white shot made at the same time 
did not begin to tell the story or 
recall the scene that the color shot 
revealed in . all its glory. 

From A Ferris Wheel 

IF YOU don't take a chance, you'll 
never find out. So we did. We 

happened to be in the cage next to 
the one carrying our companions. At 
leisure, knowing we would meet 

1/200 at 1/4 

again and again as the wheel re­
volved, we measured the distance by 
range finder. It happened to be 10  
feet. Setting the shutter at  1 / 200, 
stop f /4,  we bided our moment to 
make the shot in the couple of 
seconds when the carriages were 
suitably juxtaposed. Then we edged 
the . lens inside of one of the aper­
tures in the wire screen to give it a 
free view of the subj ect, and made 
the first shot. This was a failure. 
The second is shown in the reproduc­
tion. 

Hypo Eliminator 

CONSIDERABLE interest has been 
created recently in Eastman's 

Hypo Eliminator formula, HE- I ,  de­
signed to give prints maximum per­
manency. It is recognized that, due 
to the fact that the sulfur in the 
residual hypo ultimately combines 
with the silver of the image to form 
yellowish brown silver sulfide stains 
( "fading" ) ,  the complete elimination 

of hypo from papers is difficult, if 
not impossible. The Hypo Eliminator 
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L I GHTI NG for PHOTOGRAPHY 
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A truly A-to-Z guide to the all-important 
subject of what lighting means in photoga 
rapby, its technical aspects and its applica­
tion in specific instances, by a noted prac­
ticing photographer. Many drawings, dia­
grams, and actual photographic reproduc­
tions illustrating the various points cov­
ered, add immensely to the book's clarity 
and to its value to all photographers, 
whether serious-minded amateur or pro­
fessional. ( 7  by 10 inches, 1 72 pages. ) ­
$3_60 postpaid. 
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BOOKS---BOOKS 

Amateur Photographers 
KODAK REFERENCE BOOK. Late.t 
findings of the Kodak Laboratoriel 
on many phases of photography. 
Especially designed to help readen 
in the selection of photographic mao 
terials and to teach sound photo. 
graphic methods. $2.85. 

NEW WAYS IN 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 ehe­
where in as clear and concise a man­
ner. $2.85. 

UNIVERSAL PHOTO ALMANAC AND 
MARKET GUIDE. How, when and what 
to photograph in order to make 
money with your camera ; where to 
sell diDerent types of prints. $1 .00. 

SYNCROFLASH PHOTOGRAPHY, by Wil­
lard D_ Morgan. Flashlight bulbs, 
as sole and as supplementary light 
sources for photography. Equipment 
and how to use it. $2.10. 

PHOTOGRAPHIC CHEMICALS AND SOLU' 
TIONS, by J. I. Crabtree and G. E. 
Matthews. Written in non-technical 
language so that the book may be 
read and understood by all photo. 
graphic workers. $4.10. 

THE Boys' BOOK OF PHOTOGRAPHY, 
by Edwin Way Teale. The complete 
gamut of photography from history 
to modern practice. Essentially prac· 
tical for boys both young and old. 
$2.10. 

PHOTOGRAPHY By INFRARED, by Wal­
ter Clark, F.R.P.S. Accurate technical 
information on the whole subject of 
the title. How to obtain the best 
results. $5.10. 

PHOTOGRAPHING IN COLOR, by Paul ' 
Outerbridge, Jr. A thoroughly prac­
tical guide for the perplexed color 
photographer, either rank beginner 
or advanced amateur. Included are 
16 full-page, four-color reproductions. 
$4.95. 

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 
Book in Print 
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24 West 40th Street New York City 
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formula, which follows, gives the 
greatest possible insurance against 
eventual fading: 

Kodak HE-l 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16  ounces 
Hydrogen Peroxide ( 3 %  

solution) . . . . . . . . . . . . . . . . . . . . . . . . . .  4 fl .  ozs. 
Kodak Ammonia ( 3 %  

solution) . . . . . . . . . . . . . . . . . . . . . . . .  3 %  fl .  ozs. 
Add water to make . . . . . . . .  32  ounces 

Wash the prints for about 30 min­
utes at 65 to 70 degrees, Fahrenheit, 
in running water which flows rapidly 
enough to replace the water in the 
vessel completely once every five 
minutes. Then immerse each print 
for about six minutes at 70 degrees 
in HE- 1  solution and finally wash 
about 10 minutes before drying. At 
lower temperatures, increase the 
washing time. For doubleweight 
prints, washing time should be 
doubled. 

Pipe Cleaner for Local Work 

FOR the worker in a hurry a handy 
little tool for local reduction or in­

tensification is the lowly pipe cleaner. 
Just bend the end a little bit, making 
sure the sharp wire tip end is bent up, 
dunk it into the solution, and you are 
ready to reduce that small dense area 
or intensify ' the thin one. For larger 
areas, the wire can be bent several 
times, lining the bends alongside each 
other. The rest of the pipe cleaner 
makes a reasonably stiff handle for 
the purpose. 

Weighing Large Quantities 

WITH the small pans in use on ama­
teur photographic scales, it is 

sometimes difficult to avoid spilling 
chemicals when weighing such rela­
tively large quantities as two or three 
ounces of such a chemical as car .. 
bonate, for example. The usual result 
is that, as the chemical is poured into 
the pan, a pyramidal mound is formed 
which eventually causes a spillover 
from the sides unless the worker is 
extremely careful. Here is a stunt that 
should be helpful in this connection. 
After pouring part of the total quan­
tity into the pan, dig a "crater" in the 
cone with your finger. Then pour 
some more and dig again until the 
total quantity has been poured. By 
the "crater" system, the portion al­
ready in the pan is not disturbed and 
the newly poured portion is easily 
contained within the cavity. 

Cleaning Tanks 

T
HE Nikor tanks we use in our 
darkroom get a pretty thorough 

workout over the course of months, 
so it is natural that their interiors, 
originally as bright and shiny as 
their exteriors, eventually become 
dulled. Also, it occasionally happens 
that, in manufacture, due to the diffi­
culty of drawing the tanks, which are 
made of very tough stainless steel, 
the tools used to shape them get 
caught and in the effort to pull them 

loose some metallic deposit is left, 
mixed in with the stainless steel. This 
eventually 

'
causes so-called "rust" 

spots to appear. These spots are 
effectively eliminated, we have found, 
and the general appearance of the 
tank walls improved, by rinsing the 
tank with a 10 percent solution of 
nitric acid- one ounce of nitric acid 
in ten ounces of water. Fill the tank 
to the brim and allow to stand over­
night. Following this bath, the tank 
is thoroughly rinsed in plain water 
and then wiped dry and bright by 
using paper toweling or a soft cloth. 

Lecture-Demonstrations 

WHEN this issue of Scientific Amer­
ican reaches the reader, there 

will still be time for those in the vi­
cinity of New York City to attend the 
last half of the series of six lectures 
on photography being given on 
Thursday evenings at the 336 Madi­
son Avenue store of Abe Cohen's Ex­
change. The lectures begin promptly 
at 8 :  00 and are planned for the be­
ginner in photography with the hope 
of helping him to make better pic­
tures with available equipment. The 
following lectures are still to come: 
October 23rd-Getting the Most Out 
of Color Film, by E. G. Bancker of 
Eastman Kodak Company. October 
30th-Portraiture with your Equip­
ment, by Carlyle Trevelyan. Novem­
ber 6th-Films, Filters and Exposure, 
by Henry M. Lester. 

• • • 

WHAT'S NEW 

In Photographic Equipment 

NEW KODAK BANTAM SPECIAL CAM-
ERA: Now equipped with Kodak 

Ektar 1/2, 45mm lens and Eastman's 
Supermatic shutter. Lens treated 
with surface coatings 1/50,000 of an 
inch thick on inner glass-air surfaces 
of lens elements, improving clarity 

and image brilliance. Better contrast 
with black-and-white and greater 
color purity with Kodachrome. Im­
provement achieved by materially re­
ducing reflection from glass-air sur­
faces within lens. Speed-selecting 
ring on Supermatic shutter engraved 
in red for "Time," "Bulb," 1 second, 
'h, 1/5 ,  and 1 / 1 0  ( speeds requiring 

camera to be mounted on tripod or 

SCIENTIFIC AMERICAN NOVEMBER 1941  



-------- CAMERA A N G L E S--------

other firm support; ( engraved in black 
for 1/25,  1/50, 1 / 1 00, 1 /200, 1 /400, 
for hand-held exposures) .  Split-field 
range finder lens-coupled. Range 
:finder eyepiece adjustable for indi­
vidual eyesight. At left of index mark 
on engraved distance scale is red in­
dex mark for manual focusing com­
pensation when using infra-red film. 
Accessory: tan leather field case. 

WATSON 2 If4 BY 3 % MINIATURE PRESS 
CAMERA: Designed to take all 

:standard, press . camera accessories. 
'Telescopic eye level view finder ad-

justable for parallax. Ground glass 
focusing , panel fitted with folding 
hood. Double extension bellows 
travels on all-metal V-grooved track. 
Removable lens board. 

KODAK CHRISTMAS GREETING CARD 
OUTFITS: No. 6 contains eight 

negative masks; two vertical, two 
horizontal for 2 %  by 4 If4 -inch nega­
tives; two vertical, two horizontal for 
2% by 3 %  negatives. Each mask in­
cludes holiday sentiment, opening for 
negative, guide for placing paper. 
Also supplied: embossing guide for 
4% by 5 lj2 -inch cards; metal foil 
gummed seals, instructions. No. 7 
outfit includes two masks, one hori­
zontal, one vertical for 2 %  by 3 %  
negatives; six negatives of

' 
greeting 

sentiments, embossing guide for 4 1/4  
b y  5 % -inch cards, instructions. 

LEITZ SLIDE CLEANER: For cleaning 
cover glass plates. Available in 

two-ounce bottles with special appli­
cator; latter is pliable, plastic "test 
tube" having stopper made of sponge 
rubber, which, moistened with solu­
tion, is used to clean glass. Glass is 
then rubbed dry with clean cloth. 
Cleaner will remove dirt, grease, 
smudges, fingerprints. Can also be 
used to clean outer surfaces of bound 
slides or for cleaning lenses, con­
densers, and so on. 

KALART AUTOMATIC SPEED FLASH ( $ 1 0  
for synchronizing unit alone; $14.95 

with Compak battery-case-reflector 
combination; $18.50 with Kalart Mas­
ter Battery case and reflector) : 
Mechanical type; fully automatic, re­
quiring no winding or cocking before 
use. Also is universal, fitting prac­
tically any type camera having cable 
release socket. Can be used with 

miniature focal plane cameras by 
;;lddition of simple adapter. Measures 
only 1 % inches long, 112 inch wide. 
Synchronizer unit itself snaps into 
j ack terminals of battery case ; re­
quires no cable release, eliminates all 
wires. Armored, flexible coupling 
connects synchronizer to shutter. 
Coupling adjustable for variations in 
shutters. 

BOLEX FRAME COUNTER ( $ 17.50, spe-
cial winding handle, $5) : Attaches 

to motor crank shaft of camera and 
counts individual frames while cam­
era is in forward or reverse motion, 
whether being run on spring motor, 
electric motor, or by hand. 

NEW BELL & HOWELL BUILT':'IN Ex-
POSURE. CALCULATOR: Compensates 

for film emulsion speed, filter factor, 
and camera operating speed, in addi­
tion to external factors governing ex­
posure: brilliance of light, type of 
scene, season, time of day. Gives 
direct readings for Kodachrome at 
normal speed with single turn of dial. 

F-R ENLARGER ($42.50 without lens ; 
tripod model $54 ) : Takes nega­

tives up to and including 2 % by 3 %  
inches. Two models : standard bench 
or table (No. 5 ) ; tripod model (No. 
6 ) .  Features : Double condenser sys" 
tem, using oversize condensers ; nega­
tive carriers of revolving, glassless 
type. Each enlarger supplied with 
2 %  by 3 If4 negative carrier; other 
sizes optional. Other negative carrier 
sizes down to 35mm; lens board car­
rier takes either metal or wood lens 
board ; distortion control features. 

NIKOR ENLARG:i:NG EASEL ( $7.50) : 
Constant center type easel pro­

vided with thin steel base, permitting 
maximum enlargement and use on 
autofocus type enlargers. Finished in 

"safelight red." Parallel, uniform 
borders, from 1fs of an inch up, on 
paper from 2 %  by 2 1/4  to 1 1  by 1 4  
inches, assured b y  long, accurately 
machined bearings and unique guide 
for masking band -frame, which stays 
up or down without catches. Friction 
material prevents slipping , in normal 
use. Provision made for anchoring in 
fixed position, if desired. 
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Here's the NEW VICTOR 
MidgeHlash SYNCHRONIZER 
PERFECT .ynch�onizing of for S3.65 

front shutters with the new 
uSM" and other Midget flash lamps is pro· 
vided by this new VICTOR "63" Unit. 
Easy to attach and adjust. Provides for ex­
tension lamp. Unit includes lightweight 
mechanism, cord with fittings, '-inch pol­
ished aluminum reflector on Upenlite" bat­
tery case and right·angle mounting strap. 
Batteries and cable release are extra. Sold 
only through dealers. Write for literature. 

J A M ES H. S M I T H  • SO N S CO R P. 
1 1 1 6 Colfax St. Griffith, I ndiana 

HOW TO BUILD AND 

EQUIP A MOD ERN 

DARKROOM 

By Nestor Barrett and Ralph Wyckof/ 

Mr. Barrett is an instructor in  photography 
and Mr. Wyckoff a practicing architect of 
over 35  years' experience. Such a combination 
should be enough to commend a book on the 
subj ect of darkroom building without any 
further comment. Whatever your goal in the 
way of a darkroom, this book p'rovides an 
excellent and reliable source for ideas and 
guidance. How-·to·do·it instructions are in· 
c1uded. ( 1 33 pages, 6� by 9 inches, illus­
trated. ) 

$2. 1 0  postpaid 

Order From 

SCIENTIFIC AMERICAN 
24 West 40th Street New York. N. Y. 

PROFESSIONAL DEVELOPER 
Ready to use. No Fuss ! No Muss ! 
Made with Double Distil led Water. 
Develops all  films in 4 minutes. 

Other Redi·M ixi products (32 oz.) : 
760 Oeveloper. 4Oc · 720 Oeveloper, 40c 
020 Developer. 60c-020 Replenisher, SOc 
Ray.Oel, 6Sc Fixer.Hardener, SOc 

-� -� 425 fOURTH AVE. H EW YORK CITY 
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ARMY-IAVY BARGA I IS  
Haversacks . $0.'5 Cart. Belt . . . . . .  $0.60 
Hobbles . . .  .50 Rope lariat . .  .75 
Helmet eagle .35  Sword bayonet . . 1 .75 
Europ. cutlass . . .  2.50 Model cannon 7 "  1 .75 
75th Anniversary Catalog 1865-1940. 308 pages, over 
2 ,000 Hlustration!) _ _ .of _ pistols. rifles, daggers .. medals, 
saddles. etc .. malled,;:t,Qr 50 cents. 1941 circular for 
3t stamp. " 

F RA N C I S  BA N N E R M A N  SO NS, 501 Broadway, N ew York 

B O W  W E L L  C A N  
Y O U  S H O O T ?  

These books will help 

MASTERING THE RIFLE, by Mor· 
ris Fisher. Deals with sight adjust· 
ments, firing positions, use of the sling, 
breathing, trigger squeeze, wind al· 
lowances, 'scope sight elevations, 
choice and care of a rifle, and many 

other items of importance to both be· 
ginner and experienced shot. For the 
new rifleman the procedure of shoot· 
ing is carefully outlined with a view 
to assuring prompt results. 206 pages, 
8 by 5% inches, 26 line drawings, 14 
photographs. $2.60. 

THE HUNTING RIFLE, by Col. 
Townsend Whelen. Clearly and with 
splendid simplicity, this book covers 
fields of elementary ballistics, design, 
selection, use, and marksmanship of the 
A merican rifle. Authentic and help· 
ful to the last degree. 463 pages, 89 
illustrations. $4.85. 

MASTERING THE PISTOL, by Mor· 
ris Fisher. Together with its com· 
panion volume, "Mastering The Rifle," 
this book by an expert marksman will 
prove invaluable not only for devotees 
of the sport of target shooting, but 
also from the standpoint of national 
defense. Carefully planned to lead the 
beginner step by step from the first 
elements to the refinements of hand· 
gun shooting, each chapter is  a com· 
plete, self.explanatory lesson, free 
from confusing technical terminology. 
158 pages, 5% by 8 inches, 15 plates, 
11 lme drawings. $2.35. 

THE A R T  OF HANDGUN SHOOT· 
ING is the newest book from the pen 
of Captain Charles Askins, Jr., 1 936 
National Individual Pistol Cham· 
pion and holder of numerous other 
pistol records. It ably and simply 
tells beginner and expert the things 
each should know about all phases ' 
of pistol shooting. 219 pages, 6 by 
9 inches, 1 00 illustrations. $2.60. 

PRICES QUOTED INCLUDE POSTAGE 
Send to Scientific American for free 
lists of books on Firearms, Gun Col. 
leclinq, Fishinq Tackl", Natural History. 

For sale by 

SCIENTIFIC AMERICAN 
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YOUR FIREARMS 
and FISHING TACKLE 

Conducted by A. D. R A TH B O N E ,  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 w hich w elcomes correspondence from readers. 

The Johnson 
Semi-Automatic Rifle 

FOR FOUR years after this gun was 
invented-in 1936, by Captain 

Melvin M. Johnson, U. S. Marine 
Corps Reserve--intensive develop­
ment and engineering studies were 
made with test models to ascertain 
high and low operating tolerances 
and to determine whether rifle would 

operate satisfactorily with inter­
changed parts. Therefore, when the 
gun was put into productioh early 
this year by Johnson Automatics, 
Inc., and its subsidiary, The Johnson 
Automatics Manufacturing Company, 
it was not particularly surprising 
that, in view of the records estab­
lished by this shoulder weapon dur­
ing its test l?eriod, deliveries were 
started shortly thereafter to a 
friendly foreign nation. Providing 
added fire power for the average 
soldier, the gun will take the place 
of the regular bolt-action infantry 
rifle now used by that nation's armed 
forces. 

The Johnson Semi-Automatic is a 
.30-'06 caliber rifle of the short recoil 
type, equipped with a 10-shot capac­
ity rotary type feed magazine 
loaded from standard Springfield 
type clips or with single cartridges. 
Utilizing the recoil force to operate 
the mechanism, the gun has a the­
oretical cyclic rate of fire of 600 
rounds per minute, but may be fired 
as slowly as desired, or as rapidly as 
dexterity of the operator will permit; 
operation requires a separate pull on 
the trigger for each shot. With rifle 
fully loaded ( 10 rounds in magazine, 
one in chamber) ,  1 1  aimed shots can 
be fired in as many seconds. Maxi­
mum rate of aimed fire is 40 shots per 

minute; normal rate of aimed fire is 
15 to 30 shots per minute, depending 
on range, size and visibility of target, 
and so on. 

Exhaustive tests, it is claimed, 
showed that under sustained rapid­
fire conditions accuracy of aim is not 
seriously impaired by the automatic 
action. The recoil is partially ab­
sorbed in operating the mechanism, 
and the "kick" against the shoulder 

is thus substantially reduced. This 
recoil force is harnessed to motivate 
action of the gun, which will fire only 
if breech is closed and locked as in 
Figure I-note small arrows. 

After ignition, and as bullet travels 
through bore, the barrel, which has 
been held in forward position by ten­
sion of both recoil and main springs 
( transmitted through the bolt) , be­
gins to recoil with the bolt against 
tension of the springs, as in Figure 2 .  
(Note space between arrows. )  

By the time bullet has reached 
muzzle, barrel and bolt have moved 
rearward about 1 /64 of an inch; 
when bullet is about two feet out of 
muzzle, this retraction totals approxi­
mately 1/8  of an inch. Camming arm 
on bolt now engages camming face 
in receiver and unlocking begins. 
With bullet some five feet from 
muzzle, barrel has reached maximum 
recoil position-3/ 8  of ah inch-bolt 
has been rotated through 2 0 °  to un­
locked position by action of camming 
arm against camming face, and rear­
ward movement of barrel is arrested 
by a shoulder in receiver. (Figure a 
-note arrows. )  

After being unlocked from barrel, 
as above, bolt, actuated by recoil 
and momentum, continues backward 
motion while extractor claw loosens 
empty cartridge case in chamber. Si-
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multaneously the locking cam, moti­
vated by impetus received during 
rotation of bolt, delivers sharp blow 
to bolt, forcing it back in its chan­
nel, thereby drawing cartridge case 
from chamber; cocking hammer, and 
compressing mainspring. ( There is 
sufficient residual pressure in cham­
ber to assist extraction appreciably 
by blowing loosened case from cham­
ber - Figure 3 . )  Coming in con­
tact with ejector, empty case is 
thrown clear of receiver, rearward 
action of bolt is arrested by bolt stop, 
and face of bolt has passed back of 
base of top cartridge in magazine. 

Counter recoil now begins, actuated 
by compressed mainspring. Bolt 
moves forward, contacts base of top 
cartridge in magazine, which is 
forced up by spring pressure of maga­
zine follower, and drives it toward 
chamber. Meanwhile barrel has re­
turned to firing position (Figure 4 ,  
note arrows) ,  locking lugs enter bar­
rel locking bushing, and locking cam 
causes bolt to rotate through 2 0 °  to 
locked position. The hammer, cocked 
as above described, is held in cocked 
position as bolt group moves forward 
and must be released by trigger be­
fore another shot can be fired. When 
maximum speed of aimed fire of the 
rifle is attained, this cycle of action is 
repeated 1 1  times in 1 1  seconds. 

The complete and far more de­
tailed story of the Johnson Semi­
Automatic rifle is presented, together 
with 3 1  excellent illustrations and 
charts, in the 70-page "1941 Instruc­
tion Manual of the Johnson Semi­
Automatic Rifle." Herein we could 
give . only an all-too-brief picture of 
this interesting firearm and a di­
gested version of the fire cycle. The 
"Manual," by Charles T. Haven, co­
author of "A History of the Colt Re­
volver," contains a list of parts and 
their detailed descriptions, chapters 
on Operation, Functioning, Disassem­
bling and Assembling, Care and 
Cleaning, Accessories, and other data. 
Mr. Haven has also compiled a chart 
25 by 38 inches, showing the Johnson 
Semi-Automatic in halftone to % 
scale, with section drawings of parts 
in normal position, the fire cycle, and 

a stripped halftone view of the rifle 
disassembled. These items are now 
available to anyone interested. 

Latest Stoeger Catalog 

I
T's always a pleasure to announce to 

the firearms fraternity the im­
minence of a new edition of Stoeger 
Arms Corporation's catalog. Long 
known as "The Shooter's Bible," this 
1942 pUblication is more comprehen­
sive than ever, for in addition to shot­
guns, rifles, and handguns of all de­
scriptions, it depicts a complete line of 
articles for the outdoorsman, including 
camp equipment, clothing, boats, out­
board motors, and so on; also, equip­
ment for skiing, tennis, badminton, 
and other sports. The gun section ex­
cels, as usual, and contains latest cur­
rent prices. In our opinion, you can't 
get along without "The Shooter's 
Bible"-it's a reference book, an au­
thoritative source of information, and 
an excellent buyer's guide. 

Camouflage Cape 

N
OW COMES the science of artistic 

camouflage to aid duck and crow 
shooters. Many a nimrod has sup­
posed himself well hidden in his 
blind, only to discover, when the 
flight came down, that the wary, 
sharp-eyed birds had spotted some 
incompletely covered part of anat­
omy or equipment, and had ' veered 
off before flying into range. With 
the "Camouflage Cape" and complete 
immobility, the hunter can simulate 
to perfection a large tuft of swamp 
grass, an abandoned corn shock, a 
sheaf of wheat. When birds come in 
to the decoys, he rises to crouching 
or standing position, the cape­
weighing but 1 % pounds-opens and 
slips back off the arms, permitting 
unrestricted action. Made of light, 
durable, olive drab canvas with 
strips of elastic stitched at intervals 
to form loops for camouflage, the 
"Cape" has an adjustable elastic 
throat strap with black snap fasten­
ers. It is water repellent, is worn 
over regular hunting clothing. Want 
a descriptive folder? 
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A HISTORY OF THE COLT 
REVOLVER, by Charles T.  Haven 
and Frank A. Belden. Unquestionably 
the finest book of its kind ever pub­
lished. Historically complete, fascinat­
ingly authentic, it fills a gap in gun 
literature, stands alone in its field. 711 
pages, 500 illustrations. $10.10. 

PRICE QUOTED INCLUDES POSTAGE 

For Sale by 

SCIENTIFIC AMERICAN 
24 West 40th Street. New York. N. Y. 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by A L B E R T  G .  I N G A L L S  

Editor o f  the Sci�ntific American bo.oks "Amateur Telescope Making" 
and I f  Amateur Telescope Making-Advanced. "  

P
APOOSE is what Veri J .  Douglas, 
Santa Paula, California, calls the 

rather large ( as finders go) reflecting 
finder on his 10"  reflecting telescope 
(Figure 1 ) .  He scarcely mentions the 
main telescope which, however, is it­
self a sturdy instrument sturdily 
mounted, but is intrigued by his dis­
covery that he could make a 22 X ,  
1 %  0 finder that would itself split 
Theta Orionis and show its nebula, 
also show the rings of Saturn and pick 

Figure 1 :  Telescope, papoose 

out Uranus and Neptune from the 
surrounding stars more easily than a 
binocular, from nothing but a ten­
cent-store caster cup for the mirror 
disk and a 5fs "  prism from an old 
binocular. He says it out-performs, 
as a finder, a refractor as usually used 
for a finder costing much more than 
it did-meaning it has the powers of 
a 3" aperture, which the smaller aper­
tures usually used on finders do not. 

P
ERFORATED sheet iron makes an 
attractive telescope tube, and one 

which is well ventilated and thus not 
subject to the pocketed air current 
effects that sometimes are trouble­
some where the tube is solid and the 
mirror closed in-effects that often 
cause a deterioration in seeing. Rev. 
J. F. Peat, Bellville, Ohio, a retired 
China missionary, who used to do star 
gazing in China, used this material, 
bought at an ordinary hardware store, 
in the 6" reflector shown in Figure 2 .  

His mounting, a double yoke type 
with pipe-fitting declination axes, has 
elements of originality and he says 
the telescope gives complete satisfac­
tion-"I really have a grand little 
telescope." It has a celluloid protrac­
tor declination circle. 

298  

THIS magazine' s  stock o f  copies of 
the book "Amateur Telescope Mak­

ing" having become once more ex­
hausted, a new printing was made and 
the opportunity was used to make a 
few minor corrections and to revise 
entirely the last 36 pages of the book. 
Yet we don't think this is enough of a 
change to justify calling this a fifth 
edition-maybe you'd feel a bit 
cheated-so it is still the fourth edi­
tion. Fourth edition, third printing, 
to be precise. 

The old book reviews on pages 469-
476 needed revision, likewise the 
Directory, and, especially, the list of 
astronomical and telescope making 
clubs. Wates, of Canada, also didn't 
like the index ; nor did various others, 
including your scribe, who originally 
made it. So practically the whole 
back-yard part of the book was 
chucked out and a new one made. 

Much more space than before has 
been given to the book reviews, both 
for their number and detail. Prac­
tically all the important astronomical 
and telescoptical books in the English 
language are now not merely listed in 
"A.T.M." but described in some de­
tail. The new printing reviews 76 
books ( and it was a real job to do the 
reviewing) .  Not all are new books­
mere newness isn't, in this field, the 
universal criterion of usefulness-but 
mainly the books have been published 
within the last few years. Nearly a 
page, for example, is given to telling.  
just what's in Conrady's famous 
"Applied Optics and Optical Design." 
Few can afford this expensive work, 
not very many can even understand 
its mathematics, but nearly all would 
like to know approximately what it's 
like. Or just what's in the Ephemeris. 

There is also a new list of astro­
nomical jo urnals, a new list of astro­
nomical societies, a list of 70 local 
groups of amateur astronomers and 
telescope makers. To compile this and 
obtain the correct names, also local 
adresses that are likely to remain 
relatively permanent, required a 
large amount of correspondence and 
sleuthing. This list of clubs-the most 
complete now available anywhere­
should be valuable to many users of 
"A.T.M." 

The "Last Word to the Beginner" 
was left in and, with misgivings, that 
odd portrait at the bottom of it. 

Wates volunteered to make another 
index, and now your scribe therefore 
has a goat on whom to lay future 
peeves, if any, about the index. 
(Probably Wates didn't think ahead 
that far ! )  

Here are the minor corrections for 
the main part of the book. 

Page 16, line 34, after "flat is," add 

"one of." ( We believed that-years 
ago. ) 

Page 27,  line 4, delete "our greatest 
of all mirrors." 

Page 34, two thirds way down, sub­
stitute "often" for "usually," with 
regard to Huyghenian eyepieces 
(when that was written they usually 
were) . 

Page 54, third line above bottom, 
delete "need not be exactly" and sub­
stitute "ought to be quite." ( This 
shows how far the amateur standards 
have moved since this was written. ) 

Page 58, second line below Figure 
47, add "at first." ( That, too, was writ­
ten in 1926 but won't get by today) . 

Page 60, in line 8, substitute IV, 
Figure 37 .  

Page 111 ,  near middle, formula 
below "Substituting," the minus sign 
in second term should be an equality 
sign. 

Page . 344, line 30,  "over" should be 
"one." 

Page 370,  fourth line above bottom, 
"tool" should be "disk." 

Page 381 ,  kill final sentence. 
Page 382, in figure, alter denomina­

tor of formula to F-lh (A-a ) ,  which 

Figure 2: Gravel grader tube 

Wates
·
points out will be a little more 

exact, especially where large prisms 
are involved, as in an R.F.T., for ex­
ample. Big help, Wates. And now-

N
Ew method of zonal testing is of­

fered by Cyril G . . Wates, 7718 
Jasper Ave.,  Edmonton, Alberta, Can­
ada, in the following discussion: 

The increasing popularity of short 
focus mirrors is making the subject 
of zonal testing of great importance to 
the amateur. Of all the mistakes into 
which the beginner can fall, perhaps 
the most elusive is the completely 
erroneous notion that, because a given 
zone or series of zones tests correctly, 
therefore that part of the mirror re­
quires no further attention; in other 
words, that figuring may be confined 
to those zones which are, by zonal 
tests, undercorrected. 

For the sake of simplicity, consider 
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a spherical mirror, 8" in diameter and 

divided into eight half-inch zones. 

Assume that all zones have the same 
focal length; that is, zero aberration. 
In Figure 3, A shows a cross-section 
of a true sphere. B represents the 
same mirror with all zones of exactly 
the same focal length or, to state the 
case more correctly, with all zones 
having exactly the same center of 
curvature. Than this, there can be no 
clearer demonstration of the fact that 
zonal tests are not the final criterion 
by which a mirror must be judged, 
but that each zone must be considered 
in relation to the zones on either side 
of it. 

A step-by-step surface such as that 
shown in B is, of course, never en­
countered in actual practice. In fact, 
it would be impossible to make such a 
surface, since our method of polishing 
insures that each zone shall blend into 

A 

B 

c 

Figure 3 :  Some Watesology 

the adj acent zones. We do, however, 
meet with such surfaces as that shown 
in C, in which zones 2, 4, 6, and 8 are 
exactly the same as the same zones in 
B, while zones 1 and 5 are under­
corrected ( short) and zones 3 and 7 
are overcorrected (long) . Obviously, 
the entire surface must be worn down 
to the level of zones 4 and 8, and it is 
also clear that zones 2 and 6, in spite 
of the fact that they are apparently 
" correct," must be polished away; and 
that, in a lesser degree, zones 1, 3, 5 ,  
7 must b.e polished down until the en­
tire surface coincides with the dotted 
line. 

In an "all-over" test on a long focus 
mirror, zones 2 and 6 would show as 
raised rings, zone 4 as a depressed 
ring, and zone 8 as a turned edge . .  In 
the case of a short focus mirror, when 
it is necessary to depend upon zonal 
tests alone, the amateur is hardly to 
be blamed if he finds himself confused 
by the apparent "correctness" of the 
even-numbered zones, and is in doubt 
as to the practical interpretation of 
the readings for the odd-numbered 
zones. 

Careful study of an excellent chap­
ter by F. B. Wright, on page 257 of 
«A.T.M. ," will enable the worker to 
draw a correct graph of the actual 
surface of his mirror at any time, and 
will prevent him from falling into 
the error I mentioned in the first 
paragraph. The results of Wright's 
method are quanitatively exact, but 
the present writer ventures to suggest 
a somewhat simpler method which 
will enable the amateur to draw such 
a graph without the use of mathe­
matics. 

COMP LETE  H I GH-GRADE  K I T S  O U R  SP EC IALTY 
FREE ALUMINIZED DIAGONAL WITH EACH KIT 

6" kit with 500 page book "Amateur Telcs(,pope Making" $6.25 

Each kit has two glass discs correct thickness, tempered pitch, 8 assorted abrasive. 
including rouge ( fewer may riot give perfect optical surface ) ,  instructions, etc. 
When your mirror is finished, return it to us for FREE test and written report by 
Dr. J. M. Vure, Opt. 

4" Kit . . . . $2.95 6" Kit . . . .  $3.75 8" Kit . . . .  $6.50 10" Kit . .  $9.95 12" Kit . . . . $14.75 
PYREX • .  4.00 PYREX ••  5.50 PYREX .. 8.00 PYREX .. 1 3.95 pyREX . . . . 22.50 

POLISH I N G  and PARABO L I Z I N G  

MIRRORS, ALL SIZES, MADE 1' 0  ORDER 

BY PROFESSIONALS. GUAUANTEED PER· 

FECT. PRISMS, EYEPIECES, ACCESSORIES 

SUPPLIED. 

A LU M I N I Z I NG �':,,�!
r

flat 
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fu::�

n
:�:

. 
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. harder and brighter aluminum coating that 
is uniform and produces a lasting and superior 
re:8ecting surface on TELESCOPE and CAMERA 
MIRRORS, PRISMS, DIAGONALS. Guaranteed 
Dot to peel or blister. 
6" . . . . . . . .  $2.50 8" . . . . . . . .  $3.50 10" . . . . . . . .  $5.00 

Write to tL.. p .. ofessional supplier to Amateurs, for FREE ILLUSTRATED CATALOGUE. 

, T H E  P R E C I S I O N  O P T I C A L  C O . 
1001 EAST 163rd STREET NEW YORK. N. Y. ' 

I I  I I I I I 1 ' 

TO MAKE A GOOD TELESCOPE 
i s  a most fascinating experience. W e  know, for w e  have made • 
lot of them, experimenting with all sorts of , glass and abrasive. 
Experience indicates two nMUSTS" for making a good telescope. 

USE ONLY GOOD MATERIALS. The cost of the best i. 10 
little that it is foolish to Ubargain hunt" and almost certainly wast. 
hours of work and care with failure at last. 

PINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough. 
Twenty-two years of experience enables us to supply : 
1. The best glass of the right thickness. 
2.  The proper assortment· of abrasives to give the best surface with 

a minimum of labor. Our abrasives are supplied in tin cans. To 
use punch a hole and sprinkle. Seal between times with adhesive. 

3. Our famous #6 for the final grind, which materially shorten. 
polishing time. 

4. Ready-tempered pitch, and ' best rouge, for polishing. 
KITS. The above selected materials combined ia a set, with instruc­
tions for making a complete telescope. For the six-inch aperture 
size this costs only $5 .00. This includes a test of your c'ompleted 
parabolic mirror with advice for correcting any errors found. 

Write for catalogue of supplies. 

John M. Pierce 1 1  Harvard St. 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.� 
12" kit 14.75 !>yrex 24.00 

Kits contain 2 glass discs, 8 grades of abrasive. 
( 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 OP PRICE 

PYREX MIRRORS 
Made to order, correctly figured, polished, and 
parabolized. Precise workmanship guaranteed. 
Prices on request. 
WE DO POLISHING, PARABOLIZING. AND 

A L U M I N I Z I N G  
( Send for our NEW, ENLARGED, and ILLUS­

TRA TED catalogue. ) 

M. CHALFIN 

1 425 Longtellow Ave., New York, N .  Y. 

NEW DIFFRACTI ON GRATI NG REPLICAS 

From originals made by Dr. R.  W. Wood are 
of exceptional brilliance. Ideal for construction of 
Spectroscopes, Spectrographs and Spectrohielio­
scopes. 

Replica Grating 25 x 32 mm., in bakelite frame, 
1 4,400 lines per inc. Transmission Type $ 1 0.00 
Reflection Type $ 1 1 .50.  Other sizes $2.00 to 
$60.00. 

General Catalog of Optical Specialties and U. V. 
( Black Light Apparatus ) .  1 0  cents. 

LABORATORY SPECIALTI ES, INC.  
1 44 S.  Wabash St. Wabash, I ndiana 

P. O. 

C. C. YOUNG 
Suppl ies for Amateur Telescope M akers. 

6" Equatorial M ounting $35.00 
Write for new Catalogue 

Drawer 204 East Hartford, Conn . 

Surface H ardened 

ALU M IN IZED 
Coatings 

are uni formly superior in reflectivity and 
improve the performance ot telescope 
mirrors, prisms, diagonals, camera mir­
rors, range finder mirrors and other op­
tical front surface mirrors. 
These S u rface Hardened Coatings used 
in some of the largest observatories 
on mirrors which are famous through out 
the world. Ha ve your mirrors coated 
with the best. 
Prices ; 4 "-$ 1 . 7 5 ,  6 "-$ 2 . 5 0, 8 "-$ 3 . 5 0 ,  
1 0 " -$ 5 . 0 0  a n d  1 2 ,", "-$ 8 . 0 0 .  Up to 3 6 "  
o n  request. 
Obtain the maximum defining power with 
your telescope, by replacing your "flat" 
with an Alumini zed diagonal. which Is 
optically fiat to 

1;2 WAVELENGTH 
Price 1 14.  " x l  %. ", f o r  6" mirror $ 1 . 5 0  each. 

LEROY M. E. CLAUSING 
720 'Greenwood Ave. Wilmette, m. 

When you write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 
you SCIENTIFIC saw 
it in AME RICAN 
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ANNOUNCING . . •  � and 
Telescope 

Vol. I, No. I-November, 1941 
This combination of the former 
journals, The SKY and The 
Telescope brings you the best in 
popular astronomy. It is four 
pages lar,ger and of the same 
format as The SKY, and includes 
the best features of both pub­
lications. Order your subscription 
to start with the first issue. 

$2. a year, domestic ; $2.50, foreign. 
Single copy: 20 cents. 

SAMPLE COPY ON REQUEST 

SKY PUBLISH INO 
CORPORATION 

Harvard Observatory, Cambridge, Mass. 

More Than 
2 5 , 0 0 0  

Telescopes 
from six inches i n  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". 

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. 

1941 
EDITION 

( Fourth edition, third printing ) 

Profusely Illustrated 

Contains new and comprehensive 
reviews of books on astronomy, as 
well as a revised and completely 
up-to-date list of astronomical and 
telescope-making clubs. 

New Index. 

Amateur 
Telescope Making 

Postpaid $3.25 domestic 

$3.60 foreign 

Scientific American 
24 West 40th St., New York, N. Y. 
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---------T E L E S C O P T I C S,---------

The following table refers to an 8"  
mirror, f/4, the radius of  curvature, 
R, being 64", divided into eight zones 
as before : 
Zone r r2/R Case 1 Case 2 

1 .25" .001 .001  .001  
2 .75"  .009  .009 - . 1 00 
3 1 .25" .024 .040 - . 050 
4 1 .75"  .048 .085 .020 
5 2 .25" .079 . 1 1 0  .080 
6 2:75" .118 .155 .250 
7 3 .25" . 165 .165 .300 
8 3.75" .220 .220 .220 
Heferring to Figure 4, draw the line 

AA to represent the axis of the mir­
ror. Lay out the arbitrary scale on 
this line, each division representing 
. 0 1 "  aberration. It is suggested that 
AA may be 10"  long, and each scale 
division % " .  

Find the point B o n  the scale at one 

A 

PARABOLA I : 0  
1 :  

Figure 4:  Graphing a mirror 

half the total correct aberration; in 
this case . 1 1 0 " .  With B as a center, 
describe the arc AC, and lay off the 
equidistant points a, b, c, and so on to 
represent the zones. On the scale sug­
gested these points may be about % "  
apart. Draw radii from these points 
toward B. 

Hefer to the table and note that the 
correct aberration of zone 8 is .220" .  
Set one point of  the dividers at  .220 
on the scale and the other point at any 
convenient place h' just within the 
circular arc. Prick h' and g'. Now 
set one point of the dividers at . 165" ,  
the aberration for zone 7, and adjust 
the other point to rest at g'. With this 
radius, prick f. Continue this process 
until each radius has a prick-point 
according to the table. Join these 
points with a straightedge and pencil. 
The resultant "curve" represents the 
correct parabola. 

Heferring again to the table, note 
that in Case 1, zones 1, 2, 7 ,  8 are cor-

rect, but that the other zones are all 
over-corrected. Starting at point h', 
prick off the points as before, taking 
the readings as shown under Case 1 .  
The resultant "curve" is the actual 
surface of the mirror. It will be seen 
that the actual surface in zones 7 and 
8 coincides with the parabola, but that 
the surface in zones 1 and 2, for which 
the readings were also "correct," is 
parallel to, but not coincident with, 
the parabola. It is apparent that glass 
must be removed from the center, 
tapering out to f, and that something 
in the nature of a small star lap, and 
the use of a stroke which will bring 
the points of the star to f, is called 
for. 

Heferring again to the table, Case 
2, it will be seen that zones 1 and 8 
are "correct," zones 2, 3, 4, 5, greatly 
under-corrected, and zones 6, 7, over­
corrected. When the curve is plotted, 
as shown in Figure 4, it will be found 
that zones 1 and 8 actually coincide 
with the parabola, but that the rest 
of the surface constitutes a raised 
band, which is highest at zone 5. A 
ring lap seems to be the remedy, with 
a stroke which will confine the abra­
sive action between a' and g'. 

It will have been noted that in both 
these cases the graph was started at 
the edge, with the idea of getting all 
the surplus glass outside the parabola, 
but in some cases it may be necessary 
to start at the center, or even at some 
intermediate zone. A little experi­
menting will soon make this point 
clear. If the scale and radii are 
drawn in ink, the various graphs may 
be drawn in pencil and erased as often 
as desired. 

C
LUB of amateur telescope makers-­
The Sixteen-Inch Club - who 

would, by clubbing together, obtain a 
greatly reduced price on 16" Pyrex 
disks, was announced in the July 
number, Clyde W. Tombaugh, Lowell 
Observatory, Flagstaff, Arizona, being 
the sponsor. Since then the club has 
gone over the top-gained its neces­
sary 20 members. This reduced the 
cost of disks to only $35, tools to $7.80. 
A 16" is a nice size--big, but not too 
big. As we go to press we don't know 
whether it is, or is not, too late for 
others to get in on this club. To find 
out, if interested, write to Tombaugh. 

T
EsT : "While doing my second fin­
ing down with Levigated Alu­

mina," A. M. Mackintosh, Inspector of 
Police, 70 Arnold Hoad, Kingston, 
Jamaica, B. W. I . ,  writes, "the fol­
lowing test occurred to me because 
the film between the mirror and the 
tool is so thin with Levigated Alumina 
that it is almost completely transpar­
ent. Draw the tool slightly over the 
edge of the mirror and look through 
it at the edge of the mirror. If there 
is the slightest thickening at the edge, 
turned edge is present. Of course this 
will show only a turned 'mountain' ." 

Turned "mountains" are what many 
of us get, however! 
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O ur B o o k C orner  
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. 

THE NEW ENCYCLOPEDIA OF 
MACHINE SHOP PRACTICE 
By George W. Barnwell 

"A GUIDE to the principles and prac-
tice of machine shop procedure" 

is the subtitle of this comprehensive 
volume that should be a "must" for 
the library of anyone whose interest 
even remotely approaches the field of 
mechanics. The chapters are pre­
sented in concise and understandable 
form, covering such phases of work 
as metals in engineering production; 
the lathe; thread and gear-cutting; 
special machine tools ; pressing, 
stamping, and punching; heat treat­
ment; forging; foundry work; and 
machine drawing. A large number of 
informative line drawings supplement 
the text. ( 568 pages, 6 by 8 %  
inches. ) -Board cover $2.00 postpaid. 
Flexible binding, thumb indexed, 
$2.50 postpaid.-A. P. P. 

POINT! A BOOK ABOUT 
BIRD DOGS 
By Horace Lytle 

T
HAT this book is the latest from the 
pen of Field and Stream's well 

known dog editor is enough to 
recommend it highly. Under such 
chapter headings as "Repression or 
Expression," "Natural Training," 
"Teaching Whoa!" "Teaching To Heel 
and Drop," "Force Retrieving," 
"Scenting and Handling Game," and 
many others the author draws on his 
own and his dogs' experiences for 
factual data and sound information 
to substantiate his theories and con­
clusions. In informal, free-and-easy 
style, the book radiates the author's 
affection for and thorough under­
standing of dogs. Edition limited to 
950 copies. ( 198 pages, 6 by 9 %  
inches, 12  illustrations reproduced in 
collotype on laid paper. ) -$7.60 post­
paid.-A. D. R ., IV. 

TEXTBOOK OF CHEMISTRY 
By Albert L. Elder 

N
o CONVENTIONAL textbook of chem­
istry can honestly be recom­

mended to readers who lack 
accompanying laboratory facilities or 
have never performed the simpler 
experiments, at least without warning 
that the results gained would be in­
complete. This one is recommended 

to those who have formerly studied 
elementary chemistry, as a refresher 
book which will also supply new de­
velopments. A detailed text, though 
still elementary. Written for students 
who expect to major in science-pre­
medical, pre-engineering, pre-agri­
culture. Leans toward the industries. 
A 66-page end chapter gives a good 
pre-view of organic chemistry. Ex­
cellent, detailed, reference work for 
those who have half-forgotten their 
chemistry. Author is professor at 
Syracuse University. ( 75 1  pages, 6 by 
9% inches,  well illustrated. ) -$3.85 
postpaid.-A. G. L. 

. 

THE ESSENTIALS OF MODERN 
NAVIGATION 
By Paul E. Wylie 

T
aE art of modern navigation, 
trimmed to its essentials, is simply 

and easily presented for all practical 
purposes so anyone able to add and 
subtract can master the science. The 
author, a civil engineer by profes­
sion, a yachtsman by avocation, has 
transformed what might have been 
just another textbook into a sound, 
thoroughly delightful exposition of 
the basic principles of modern navi­
gation. He has done a thorough j ob 
in presenting his subject wittily, con­
cisely, and accurately, and has amp­
lified the text with one good example 
of solving each problem. ( 265 pages, 
6% by 9% inches, illustrated. ) ­
$3.60 postpaid.-C. F .  G-C. 

CHECKERS 
By Millard Hopper 

H
ow to become an expert checker 

player, in 12 easy chapters. ( 5 %  
b y  8 %  inches, 1 0 8  pages, illustrated. )  
-$ 1.00 postpaid.- 4. P. P .  

THE MODEL PLANE ANNUAL 
1 9 4 1 -42 
By Frederick P. Graham and 
Reginald M. Cleveland 

IN NUMBERLESS homes throughout the 
United States hundreds of thou­

sands of adults and youngsters are 
busily engaged in building model air­
planes. The present book deals in 
text and pictures with the latest de­
velopments in this hobby that has 
grown to tremendous proportions and 
is still on the up grade. Photographs 
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FREE I "'f"r� ��,=,bm��'l''''':"C' :. 
Annual Bargain Catalog of 320 pages. Old-time favorites 
���

t
.es�����r�:.e!�e:.

s. �u:;f��e:�:h!�)�:��il!��:j1��= 
and thousands of individual customers. Send postcard 
today for our new 1942 catalog, "Bargains in Books.'· 

THE BOOK SUPPLY COMPANY, Dept. 194 
564-566 West Monroe St •• Chlca.o. I l linois 

D R AFTEES • • 
Army life isn't so tough ; 
don't let it scare you. But, 
just the same, save yourself 
some rough times by know­
ing your job. 

M I L I T A R Y  B A S I C  
C O U R S E  

• 

By Capt. Frank X. Cruikshank 
is a handy, pocket volume that 

gjup.s. in understandable language, the 
whole story of Army operations : drills, 
guns and how to use and care for them, 
making camp, guard duty, care of feet, 
map reading, scouting, combat principles, 
caring for wounded, etc.-paper binding� 
$ 1 . 1 0  ppd . ;  Fabrikoid, flexible cover, 
$ 1 .85 ppd. 

For Sale by 

Scientific American 
24 West 40 51 .. New York City 

ARITHMETIC PROBLEMS SOLVED 
in 1 /1 Oth  USUAL TIME 

New streamlined modern method calculates speedily 
and accurately. Amazingly simple. Applies a few 
scientific principles to all numbers, solving even very 
difficult problems with ease-many at a glance. Bill� 
ers, bookkeepers, accountants, timekeepers, engineers, 
statisticians, let quick accurate figuring improve your 
earning power, save time, bring advancement. Get 
ARITH-MAGIC today. Postpaid $1.00 worth a 
hundred. 

ARITH-MAG IC,  Dept. 1 2, Maywood, I I I .  

* This brand new cyclopedia 
"AVIATION" is just off the press 
and is the finest, best illustrated 
and most complete cyclopedia on 
this subject we have ever published. 

Beautifully bound in modernistic washable 
cloth. Covers the whole field from first pnnci­
pIes of flight through latest types of engines 
meteorology, aircraft instruments, and how t� 
read them, gliding, parachute packs, etc. Every 
man interested in flying, whether amateur or 
expert, should have these books ; sent for free 
examination, no money down, noldeposit. 

Wonderful New Field 
National defense has opened up tremendous 
?pp?rtunities in aviation. It is the fastest grow­
mg mdustry-today. Huge new plants are being 
built. Get into this field now. Send the coupon 
for free examination. Get this brand new up­
to-the-minute cyclopedia NOW. 

- - - -- - - - - - - - - - - - - - -- - - - - - -
American Technical SOciety, Dept. H ·  860 
Drexel at 58th St., Chicago, III. 
Send for 1� days' trial brand new 6 volume set, Aviation. I will 
pay the delIvery charges only. If I wish I may return books in ten 
days and owe you nothing. but if I decide to keep them I will send ::t2? p���: i�e�td:Se��eb��!i ::�OO

editio�n�\kht�����:�·l�i� 
ation BlUeprint Reading and free consulting service for one year. 

Name . • . • • • • • • • • • • • • • • • . • • • • • . . . • . • • • • . . • . . . .  

Address . • • • • • • . • • • • • • . • • • • • . . . . . . • • • • • • • • • . . . . .  
Please attach letter stating age. occupation, employer's name and 

address and that of at least one business man as a reference. 
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The  E d i t o r s  R e c o mmend 
Best 
Sellers 
in Science 
FOOD ALLERGY. How anyone 
can work out a diet to fit in­
dividual needs and thus avoid 
digestive upsets and hidden 
allergies. Dr. Walter C. Al­
varez, lVlayo Clinic, is e ditor­
in-chief. $ 1 .00 

DYKE'S AUTOMOBILE AND 
GASOLINE ENGINE ENCYCLO. 
PEDIA. Grand old standby for 
the automotive technician, ga­
rage man, and technically 
minded automobile owner. 
' 483 pages, 4600 illustrations. 

$6.50 

SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT-By C. J. 
Lynde. A book of 200 simple 
home tricks based on physical 
laws, each experiment being il­
lustrated and its principle ex­
plained. $1.45 

THE ENGINEER'S SKETCH. 
BOOK OF MECHANICAL 
MOVEMENTS-By Thoma. 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 

SUPERSONICS-By Prof. R. w. 
Wood. A great deal of data on 
science of inaudible sounds, 
their every aspect, phys�cal and 
biological, by a noted physicist­
inventor. Has bibliography of 
articles on subject in many 
j ournals. $2.10 

OH DOCTOR I MY FEET !-By 
Dudley J. Morton, M.D. Help 
for foot sufferers, Scientific 
treatment which makes possible 
discarding o f  arch supports and 
special shoes and stopping of 
exercises. $1 .60 

HOW TO THINK STRAIGHT­
By Robert H. Thoule ••• A book 
that will definitely clarify your 
thinking and show you the 'ar­
gumentative tricks of others. 

$2.10 

THE COMPLETE GUIDE TO 
SOILLESS GARDENING - By 
Dr. William F. Gericke. The 
man who invented soilless gar­
dening has prepared this com­
prehensive and authentic guide 
covering all phases of this 
fascinating work. For amateur 
and professional. $1.95 
NEW HANDBOOK OF THE 
HEA VENS�By Bernard, Ben­
nett, Rice. Introduction to as­
tronomy for those who do 
not want an outright textbook. 
Painlessly covers stars, planets, 
moon, sun, comets, meteors. 
asteroids. nebulae, and so on. 

$2.60 

The above prices are post­
paid in the United States. 
Add, on foreign orders, 25c for postage on each book. 

FM-AN INTRODUCTION TO 
FREQUENCY MODULATION­
By John F. Rider. Deals with 
those things which it is neces­
sary to know in order prop­
erly to understand frequency 
modulation transmission and 
reception. $1.10 

HANDBOOK OF CHEMISTRY 
AND PHYSICS. Includes 5 2 0  
pages of physical constants of 
organic compounds, many new 
data on plastics, a 6s-page 
table on industrial organic 
compounds, and so on. 2564 
pages. 
In U. S.  A. and Canada $3.60 
Elsewhere $4. 10 

A MARRIAGE MANUAL--By 
Hannah M. Stone, M.D., and 
Abraham Stone, M.D. A prac­
tical guide to sex and mar­
riage, covering fitness for mar­
riage, mech anism of reproduc­
tion, prevention of conception, 
and similar vital subj ects. 
Answers questions most often 
asked these authors by their 
consultants. $2.60 

PERSPECTIVE MADE EASY­
By Ernest R. Norling. For 
draftsmen and artists, this vol­
ume tells the things they should 
know but often don't-all the 
details of perspective, simply 
explained and illustrated so 

. that all rules may be easily 
grasped, progressively, from 
simple to complicated forms. ,1.85 

ATOMIC ARTILLERY - By 
John Kellock Robertson. Elec­
trons, protons, positrons, pho­
tons. neutrons and cosmic rays, 

FIRE FROM THE AIR:""'By J. 
Enrique Zanetti. Pertinent facts 
regarding incendiary bombs : 
History, modern types, mate­
rials, and the strategy and 
tactics of their use in modern 
warfare. �.t)O 

PROCEDURES IN EXPERIMEN­
TAL PHYSICS - By lohn 
Strong, Ph.D. With four other 
scien tists, Dr. Strong has as­
sembled a wealth of useful 
data of a wholly practical kin d  
for the constructor, experi­
menter, and skilled craftsmen. 

$5.10 

PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE - Lincoln Electric 
Co. Sixth edition of a famous 
book covering every phase of 
arc welding in detail. Limp 
leatherette, I I 1 7  pages, several 
thousand illustrations.-
In U. S .  A. $1.50 
Elsewhere $2.00 

MODERN PLASTIC CATALOGS 
-1941. More than a mere 
catalog ;  covers the whole field 
of plastics, discussing and il­
lustrating, with hundreds of  
pictures, the entire industry­
engineering, materials ,  molding 
and fabricating equipment, 
pl astic castings, synthetic 
fibers, and so on. $3.50 

MACHINERY'S HANDBOOK -
Tenth Edition. "Bible of the 
mechanical industry," enlarged 
to 1 8 1 5  pages of latest stand­
ards, data, and information re­
quired daily in the shop and 
drafting room. $6.10 

TOOL MAKING-By C. B. 
Coles. Instruction for making 

PLASTICS, PROBLEMS AND PROCESSES-By Dale E. 
Mansperger and Carson W. Pepper. For hobbyists and 
experimenters, this volume gives a large numbet: of de­
tailed plans and instructions for making all kinds of 
useful and ornamental articles from tubes, rods, sheets, 
and blocks of plastics. $2.70 

VITAMINS-By Henry Borsook. Authoritative, general 
treatise on all the vitamins, for those who want depend­
able, up-to-date, scientific, not too technical and not too 
superficial data. $2.10 

TURRET LATHE OPERATOR'S MANUAL--By Longstreet 
and Bailey. Expert lathe operators are needed in national 
defense work. This book gives a thorough course in 
lathe operation. $2.60 

THE HANDY MAN'S HANDBOOK-By C. T. Schaefer. 
Fourth edition of a very popular book-'a practical man­
ual on the use of tools and how to do all sorts of odd 
j obs around the hom e. $1.10 

in plain language. Also trans­
mutation of the elements and 
manufacture of artificial radio­
activity. $2.35 

THE METER AT WORK-By 
John F. Rider. Describes fun­
damental types of meters and 
their operating principles and 
mechanisms, also practical ap­
plications. For workers in 
radio and electronics. Sl .35 

MEN AND VOLTS - By John 
Winthrop Hammond. The story 
of General Electric which, 
essentially, is  the story of the 
whole remarkable development 
of the electrical industry from 
its beginnings. $2.60 

and using all kinds, from per­
sonal tools to arbor presses, 
lathes, planers, etc . ,  in differ­
ent metals. $3.60 

A SURGEON'S AUTOBIOGRA­
PHY-By Hugh Young, M.D. A 
candid, frank book by a famous 
urolo�ical surgeon at the Johns 
Hopkms Hospital. Deals with 
prostrate troubles, bladder tu­
mors, and so on, with 91 illu�­
trations. A chapter on prosti­
tution. $5.10 

Write us for information on 
books on any subject which 

interests you. We can sup� 
ply any book in print. 
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include a wide variety of plane types 
and power plants ; a large number of 
line drawings give more specific de­
tails. The final chapter presents the 
various classifications into which 
model airplane flying is divided and 
the rules governing the principal con­
tests. ( 260 pages, 7 by 10 inches, 
profusely illustrated. )-$2.10  post­
paid.-A . P. P. 

THE INDOOR GARDENER 
By Daisy T. Ab bott 

A PRACTICAL handbook for busy per­
sons with window sills and a de­

sire to keep growing and green things 
about the house during indoor 
months. It emphasizes hardy and in­
expensive plants with simple and 
easy-to-follow directions. The author 
has guided many thousands of ama­
teur gardeners through her previous 
books, her lectures, demonstrations, 
radio talks, magazine articles, and 
newspaper columns. ( 1 18  pages, 5 %  
by 8 inches, numerous drawings, in­
dex. ) -$ 1 .60 postpaid.-A. D. R., IV 

THE UNOBSTRUCTED 
UNIVERSE 
By Stewart Edward White 

IN OUR present existence we are ob­
structed by matter and confined to 

time, but in the existence to be we 
shall not be thus cramped; otherwise, 
much the same as at present. This 
is the unobstructed universe described 
at great length in this book by the 
late "Betty," wife of the author, 
through a spiritualistic medium and 
the author. This reviewer suspects 
that few will remain on the fence 
about this book; they will either think 
it remarkable, as many have, or pitch 
it into the farthest corner as just a 
garrulous sequence of metaphysical 
terminologies. (320 pages, 5 by 7 %  
inches, unillustrated. ) -$2.60, post­
paid.-A. G. I. 

MODERN AIR CONDITIONING, 
HEATING AND VENTILATING 
By Willis H. Carrier, Realta E. 
Cherne, Walter A.  Grant 

P
RACTICING engineers, architects, 
technical workers, and users of 

modern air conditioning equipment 
will find in the pages of this hand­
book many new and important facts 
regarding problems peculiar to this 
particular field. ( 548 pages, 6 %  by 
9% inches, large number of photo­
graphs, drawings, and charts. ) ­
$4.60 postpaid.-A. P .  P. 

VANGUARD OF THE FRONTIER 
By Everett Dick 

A TRUTHFUL, social history of our 
northern plains and Rocky Moun­

tains. Herein will be found the facts 
concerning the hard, grizzled men who 
jumped into the melting pot of the 
early West. Fascinatingly and vividly 
the author out- Wisters that famous 
story, "The Virginian," in his unique 
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and remarkable contribution to 
American history. Not a pretty pic­
ture, any more than was the develop­
ment of the West, this volume is the 
result of long research; an unforget­
table panorama of a vanished age. 
( 574 pages, 6 by 9 inches, 32 illustra­
tions. ) -$5.10 postpaid.-A. D. R., IV. 

MECHANISM 
By Stanton E. Winston 

F
UNDAMENTAL theories of the modi­
fication and transmission of motion 

are here presented in lucid form for 
the student and engineer. The basic 
principles of the three ordinary 
modes of transmission of motion are 
described in the text and a limited 
number of types of mechanisms of 
each mode are studied. From this 
material the reader can develop an 
orderly process of thinking and an 
ability to analyze and visualize other 
problems in the same field. An ele­
mentary knowledge of trigonometry 
and a good foundation in mechanical 
drawing are necessary to an under­
standing of this text. ( 3 72 pages, 6 by 
8 %  inches, a large number of dr.aw­
ings and photographs. ) -$3.60 post­
paid.-A. P. P. 

MATHEMATICAL LOGIC 
By W. V. Quine 

M
ATHEMATICS is crystallized logic, 

but what is called mathematical 
logic differs from the traditional, for­
mal logic markedly in method, in 
power, and in subtlety, and hence is 
regarded as a new science. This book 
carries the reader through the full 
details of statement composition, 
quantification, the theory of classes 
and relations, and familiarizes him 
with the methods of meta-mathe­
matics. It presents the substance of 
the · .  course in mathematical logic at 
Har;vard, is intended for the serious 
reader, and demands close study. ( 348 
pages, 5% by 8% inches, unillus­
trated. ) -$4.10 postpaid.-A. G. I. 

AIRCRAFT INSTRUMENTS 
By George Ellis Irvin 

A
LL types of instruments for air­

craft use, including both naviga­
tion and general field instruments, 
are described in this comprehensive 
and practical manual for students, 
pilots, aircraft inspectors, and all 
others in any way concerned with or 
interested in the subj ect. Not only 
are the fundamentals of construction 
and operation explained in detail, but 
complete instructions are given for 
installing, using, testing, and repair­
ing. In this one volume is brought 
together a large mass of material 
hitherto available only from scattered 
sources that are difficult to locate. 
( 506 pages, 6 % by 9 inches, profusely 
illustrated with photographs and 
explanatory drawings. ) -$5.10 post­
paid.-A. P. P. 

It is Easy to T alee 
B E T T E R  P I C T U R E S  

• . •  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 

IN 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. 

$2 per 
Copy 

( Plus 1 0  
cents postage ) 

24 West 40th Street 

Order direct from 

MUNN & CO., INC. 
New York City 

De Luxe 
Library 

Editions 
of 

SCIENTIFIC 
AMERICAN 

Make them yourself; protect and preserve your copies with a 
PERMO LIFETIME BINDER 

It holds a yearJ s is sues 
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 
1\ rich, pebbled, red leatherette beautifully stamped in gold. Magazines �re bound in with a 
snap and are held positively in place ; .no punching. !lecessary. In ordermg, state what year 
( lY40, 1939, etc.) is to be stamped in gold on the backbone. 

Each $1.65 postpaid in continental U. S. ($2.00 postpaid elsewhere) 
For Sal. by SCIENTIFIC AMERICAN, 24 West 40th Street, New York 
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304 BOOKS{ 
FOR ( 
BOYS ) 

At 
Reduced 

Prices 

THINGS for boys to make with 
their own hands and inspiration for 
the future when the boy grows 
up are happily combined in these 
three books written by a former 
editor of Scientific American. 

Boys will go for these books in 
a big way ; fathers will share their 
interest and perhaps play as im­
portant a part in following the 
author's themes as will the boys 
themselves. 

SCIENTIFIC AMERICAN BOY 

Explicit descriptions of what the 
boys made and did at the Camp 
at Willow Clump Island. Skate 
sails, snow shoes, tents, surveying, 
bridge building, canoes, wigwag­
ging, ice-boats, water wheels, 
windmills, and so forth. 12 mo. 
Cloth, 317 pages, 320 illustrations. 

SCIENTIFIC AMERICAN 

BOY AT SCHOOL 

More extended work for the 
young lad : A club house, paddle­
boat, signaling, seismograph, canal 
lock, gliding machine, sundials, 
magic, sail-boat, bicycle sled, 
water sports, and so forth, 12 mo. 
Cloth, 338 pages, 314 illustrations. 

WITH THE MEN WHO 

DO THINGS 
( Revised Edition) 

Stories of engineering accom­
plishments which tend toward the 
romantic side without sacrificing 
fidelity of detail. Adventures that 
show courage, presence of mind, 
loyality to comrades, and devo­
tion to duty, 12 mo. Cloth, 275 
pages, 26 line drawings, 43 page 
plates. 

Originally Sold For 
$ 1 .65 per volume 

Now Priced While 

the Supply Lasts. at 
per volume 

postpaid 

ALL THREE S OR 300 
BOOKS FOR 

-
postpaid 

Order from 

SCIENTIFIC AMERICAN 
24 West 40th Street. New York. N. Y. 
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CURRENT BULLETIN 
BRIEFS 

( Th e  Editor will appreciate it 
if yott will m ention Scientific 
A merican when writing for any 
of the publications listed b elow. ) 

How TO GET ALONG WITH LESS PRI-
ORITY METAL is a 16-page booklet 

advocating the use of the metal­
spraying process, especially in the 
production

' 
and , maintenance of ro­

tating and reciprocating mechanisms, 
to save not only metal but time and 
money as well. Actual examples of 
the work accomplished by this 
process are described in detail and 
illustrated with photographs and dia­
grams. Metallizing Engineering Com­
pany, Inc., Long Island City, New 
York.-Gratis. 

KODACHROME, a Data Book on Photo-
graphy in Color, is a 52-page 

book, covering every phase of photo­
graphy in Kodachrome. Brought up 
to date to include certain changes, 
such as doubling in speed of Koda­
chrome Professional, Daylight Type, 
from 5 to 10 Weston, and inclusion 
of several new illustrations, the book 
provides a complete guide for the 
Kodachrome user. Eastman Kodak 
Company, Rochester, New York, or 
photographic dealers.-25 cents. 

JUST ANOTHER JOB is a 12-page book-
let which has been compiled to 

show the work which one organiza­
tion is doing in the production of na­
tional defense equipment. A large 
number of photographs show indus­
trial operations closely coupled with 
the production of cartridge cases and 
tanks, airplanes and trench mortars, 
battleships and scout cars. Link-Belt 
Company, 307 North Michigan Ave­
nue, Chicago, Illinois.-Gratis. 

DUREX IRON is a 6-page folder de-
scribing an important addition to 

the family of products made from 
powdered metals. Dutex iron pro­
vides an entirely new set of design 
possibilities for improved product 
performance, longer life, and sub­
stantial production economies. The 
fundamental principles of the pro­
duction of Durex iron are presented, 
and a variety of finished products 
are illustrated. Moraine Products Di­
,vision, General Motors Corporation, 
Dayton, Ohio .-Gratis . 

MINIATURE BALL BEARINGS is a four-
page leaflet describing a range of 

bearings available for precision mod­
el makers. The line includes radial 
and pivot type ball bearings from 1/8  
to  5 / 1 6  of  an inch outside diameter, 
Miniature Precision Bearings, Keene, 
New Hampshire .-Gratis. 

' DILEC SAFE COTE MARKED AND MEAS-
URED WIRE is a 36-page booklet 

describing a full line of wires and 
cables covered with insulation that 
is ' moisture resistant and flame re­
tarding. These wires are small in 
outside diameter by reason of a pa-

tented method of covering the rubber 
conductors, and have a smooth sur­
face finish which makes them par­
ticularly desirable where conductors 
must be fished through long conduits. 
Technical details are given as to 
carrying capacity, numbers of con­
ductors in conduit or tubing, and so 
on., National Electric Products Cor­
poration, Fulton Building, Pittsburgh, 
Pennsylvania.-Gratis . 

1941 INSTRUCTION MANUAL OF THE 
JOHNSON SEMI-AUTOMATIC RIFLE 

is a 70-page illustrated booklet de­
scribing this shoulder weapon, its 
parts, operation, functioning, disa,s­
sembling and assembling, care and 
cleaning, accessories, immediate ac­
tion and stoppages. Available also is 
chart, 25 by 38 inches, printed on 
paper or on doth, depicting rifle in 
% scale, cycle of fire, and operating 
mechanism. Johnson Automatics, 
Inc., Room 71 1 -C, India Building, 
Boston, Massachusetts.-Booklet and 
chart on paper, $1 .00 each; chart on 
cloth, $2.00.  

DOCTOR WHAT CAN I Do? is a 15-page 
pamphlet which presents perti­

nent facts about infantile paralysis. 
It is designed to spread knowledge of 
this disease in an attempt to set up a 
first line of defense. It covers symp­
toms, cause, means of spread, incuba­
tion period, prevention, and treat­
ment. The National Foundation for 
Infantile Paralysis, Inc., 1 20 Broad­
way, New York, New York.---Gratis. 

THE PLAN BOOK OF WELDWOOD BOATS 
FOR AMATEUR BUILDERS is a 48-

page booklet which describes and il­
lustrates a wide range of boats which 
can be built from available plans, 
using waterproof Weld wood, a phenol 
formaldehyde resin-bonded marine 
plywpod. The boats range from small 
dinghies and tenders to small and 
medium sized sailboats, and from out­
board runabouts to small cruisers. 
United States Plywood Corporation, 
61 6 West 46th Street, New York, New 
York.-Gratis. 

WHY CONE-DRIVE is a 12-page book-
let designed to acquaint industrial 

executives with the salient points re­
garding a special type of gear drive 
which is adaptable to a wide range 
of mechanical requirements. In­
cluded are a number of illustrations 
showing typical applications and dis­
cussing the advantages that accrue 
through the use of these particular 
gears. Cone-Drive Division, Michi­
gan Tool Company, 7 1 7 1  East Mc­
Nichols Road, Detroit, Michigan.-
Gratis .  

. 

TYPEWRITER RIBBONS AND CARBON 
PAPER gives information on the 

composition of the fabric and inks 
used in the manufacture of typewriter 
ribbons, as well as the materials used 
in making carbon paper. Included 
are descriptions of serviceability 
tests and other information of value 
to users of these materials. Circular 
C43 1 .  Superintendent of Documents, 
Washington, D. C.-1 0 cents. 

Printed in the U. S. A. Press of the Wilson H; Lee Company, Orange, Connecticut. 



WHITE COLLAR MEN ARE STILL A DIME A DOZEN ! 
T OOK around your office. A few men have 

� " arrived" . They are the executives, earn .. 

ing big money. The others are what the top 

men in the company call "white-collar work­

ers"-able, conscientious, hard-working ­

perhaps with specialized training, but they 

are nevertheless figuratively worth a dime a 
dozen. 

WHAT'S THE DIFFERENCE between the executive 

and these "white-collar workers" ?  That's the 

question being asked by men who have hopes 

• . .  men who want to climb out of the rut 

and into the top-flight class themselves. The 

answer is - there's very lit tle difference ! 

Has the man who makes $5,000 twice as much 

brains as the man who makes only $2,500? 

Has the man who makes $ 1 0,000 twice as 

much brains as the man who makes $5 ,OOO? 

Of course not ! And it would be amazingly 

easy for Inany Inen to transform an average 

salary into a large salary l 

HOW IT'S DONE ! The difference between suc­

cess and merely "getting along" lies in execu­

tive training. In the old days, successful 

executives had to gain their ability through 

long years of experience. But as business be­

came more complicated, educators became 

business-minded. Many big universities added 

schools of business ; the Alexander Hamilton 

Institute was founded-and since then has 

pointed the way to success to more than 

400,000 men ! 

ROW YOU CAN DO IT. The Institute has or­

ganized and formulated the knowledge of the 

country's most successful business men. Co­

operating with it are dozens of leaders like 

Edward R. Stettinius, Alfred P. Sloan and 

Thomas J. Watson. As a result, the Alexander 

Hamilton Institute offers you modern, up­

to-the-minute training and information you 

would almost have to give your right arm to 

gain by any other method ! 

CUSTOM-MADE TO SUIT YOUR NEEDS. Please get 

this fact clear in your mind. The Alexander 

HaInilton Institute offers a PERSONAL 

service, geared not only to YOUR partic­

ular needs, but to your particul{lr needs 

TODAY-whether you are a young Inan 

jus t  earning his first business laurels, or 

a busy corporation official who wan ts to 

keep up with rapidly changing econoInic 

conditions .  

PUT IT UP TO US. Why not prove to yourself 

that you have the first quality of an executive 

-the ability to make a decision? Write us for 

a free copy of that important little book, 

"Forging Ahead in Business". For many men 

this simple act has been a major turning­

point in life ! 

Alexander Hamilton Institute, Inc. 
231 Astor Place, New York, N. Y. 

Please mail me, without cost, a copy of "Forging 
Ahead in Business". 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . •  

Business Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  

Position . . . . . .  ; . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • •  



ANOTH E R  WA Y ELE CTRICAL POWER I S  S PE E D I N G  PRO D U CTION 

Electricity Sho wed Industry 
H OW T O  C L E A N  A I R  

Dirt has cost American business and 
industry millions of dollars annually. 

But dirt is more than just a nuisance 
that has to be cleaned up. In many 
industries dirt can delay production 
by accumulating in power equipment. 
It can hamper the production of deli­
cate instruments where clean air is 
vital to precision and accuracy. These 
delays would be serious today, but in· 
dustry has found a way to avoid them. 

Two years ago Westinghouse intro­
duced the Precipitron, the first electric 
air cleaner. Installed in a ventilating 
duct, it electrostatically removes 90 
per cent of the dust, dirt and soot, in­
cluding particles as small as 1/250,000 
of an Inch. It has no moving parts. 
Its operation is silent and simple. 
Particles in the air are electrically 
charged as they enter the collecting 
cell. An oppositely charged plate then 
draws them out of the au. Only clean 
air passes through the Precipitron. 

Today the Precipitron is serving 

scores o f  industries o f  all types.  
You will  find it clearing the air 
for manufacturers of precision avia­
tion instruments, in steel mill motor 
rooms, in power plants, textile mills, 
as well as In stores, shops and build­
ings. The Westinghouse PrecifJitron is 
doing an important job in helping to 
keep the wheels of business and indus­
try dirt-free and running smoothly. 

In many other ways, too, Westing­
house equipment is helping to solve 
today's rush production problems. 
Westinghouse engineers are constantly 
serving indus try in the intelligent 
application of this apparatus. Their 
services are free for the asking. Just 
call our nearest local office. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pennsylvania. 

�stinghouse 
Ti m e - S a v e r  Fo r A m e r i c a n  In d u s t ry 

E L E C TR I CA L  P O WER 
SPEEDS PR OD U C TION 

No American manufacturer can 
afford to overlook the modern 
methods and equipment offered 

by the electrical industry for 
speeding up production. 

Recent Westinghouse develop­
ments include: a new furnace 
that clean-hardens motor parts 
without decarburization; a new 
drive that gives adjustable speed 
from a-c power; a new portable 
a-c welder for general utility 

work; a new transformer of 
smaller size and lighter weight. 
These and hundreds of other 
Westinghouse devices are avail­
a b le to h e lp y o u  facilitate  
production. 

J-94450 


