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How far (an a gallon of gasoline fly? 
HARDLY A DAY passes that we don't 
read of some new airplane that shat­
ters all previous records for speed, 

. . 

SIZe, crUlsmg range or carrymg capac-
ity. Airlines, many of them stretching 
across oceans and impenetrable jun­
gles, are constantly being expanded as 
ways are found to make a gallon of 
gasoline fly farther and faster. 

Spurred on by the requirements 
of national defense, American engi­
neers have redoubled (1).eir efforts to 
produce more power froIh.each gallon 
of fuel and for each ounce of engine 
weight. Today, years of progress are 
being crowded into months and weeks 
... and few would venture to predict 
what tomorrow will bring. 

For even today's most efficient en­
gines can convert only a small portion 
of gasoline's potential power into use­
ful work. There remains a vast reser­
voir of unused energy that stands as a 

constant challenge to the engineers 
of both the aviation and petroleum in­
dustries. Only when we know how far 
they can go in the practical develop­
ment of fuels and engines can we tell 
how far or fast tomorrow's gallon of 
gasoline will fly. 

Ethyl is privileged to help in this 
important progress through both 
product and service. Ethyl's products, 
anti-knock fluids containing tetraethyl 
lead, are used by oil refiners to im­
prove gasoline. This, in turn, permits 
engine designers to increase the effi­
ciency of engines-not only for air­
planes but for all types of gas­
oline-powered equipment: 
automobiles, trucks, buses, 
tractors and military vehicles. 

Since both engines and 
their fuels are inseparably 
related in their development, 
Ethvl research workers co-

operate with both engine builders and 
fuel refiners in solving mutual problems. 
Our research laboratories at Detroit 
and San Bernardino function as a "clear­
ing house" for technical information 
and help coordinate many individual 
research efforts. We also contribute 
the results of many of our own experi­
ments with fuels and engines. 

Thus,by supplying an essential prod­
uct and by assisting technical men in 
various phases of gasoline power de­
velopment we are, we believe, con­
tributing to progress that will be of 
lasting benefit to the nation. 

ETHYL GASOLINE 
CORPORATION 

Chrysler Bldg., New York., N. Y. 



A FEW OF THE MANY AUTHORS� 7�WHOSE FIRST 

SUCCESSFUL BOOK WAS INTRODUCED TO THE PUBLIC 

BY THE BOOK-OF-THE-MONTH CLUB 

The full list of authors who were lirst widely intro­
duced to. the public by having. an e1(cellent book 
chosen by our judges would be far longer tha� 
this. The few pictured below will be surprising to 
many people; .they are included here to show how 

often you probably buy the book-of-the-month, be­
cause it is so widely popular. How sensible it is to 
buy these books from the Club direct since you 
receive a book-dividend with every two such books­
of-the-month you buy. 

Pearl Buck had had Oile 
novel published, Easl Wind, 
Wesl Wind, which sold 
comparatively few copies 
when the judges chose THE 
GOOD EARTH. 

ANTHONY ADVERSE 
was chosen as. a book-of­
the·month in July 1933. 
Prior to that, Hervey Allen 
was. recognized as a poet, but 
was not nationally known. 

Before OUf judges chose 
LIFE WITH FATHER, by 
Clarence Day, in August 
1935, none of his books had 
sold more than ten thou­
sand copies. 

John Priestley is now well· 
known in this country;· be­
fore our judges chose THE 
GOOD COMPANIONS, 
in 1929, few readers here 
had ever heard of him. 

Franz Werfel's books were 
called "noble worst sellers" 
by his publishers, until our 
judges' choice of FORTY 
DAYS OF MUSA DAGH 
introduced him to a national 
audience in 1934. 

Louis Adamic had written 
other books before THE 
NATIVE'S RETURN, 
which our judges chose in 
1934, and which at once 
ina de him a national figure. 

The Club's choice of KRIS· 
TIN LA VRANSDATTER, 
by Sigrid Undset, in Febru· 
ary 1929, was the real be· 
ginning of her fame in the 
United States. 

Emil Ludwig was quite un­
known to the Am'erican 
public, until his fascinating 
biography NAPOLEON 
was chosen as the book·of· 
the-month. 

Margaret Mitchell's GONE 
WITH THE WIND, was 
a first novel; our judges 
immediately recognized its 
quality. sending it out as 
the book·of·the·month. 

Marjorie Rawlings, author 
of THE YEARLING, IS 
another comparatively tecent 
"discovery." Soulh Moon 
Under, her first novel, was 
also a choice of our judges. 

Stuart Chase, when he 
wrote YOUR MONEY'S 
WORTH with F. J. Schlink 

. -a book chosen by our 
judges in 1927-was quite 
unknown to the general 
book· reading public. 

Arnold Zweig's European 
reputation was followed by 
renown in America only 
when the Club selected his 
famous novel, THE CASE 
O F  S E R G E A N T 
GRISCHA. 

Stephen Vincent Benet had 
attracted critical attention 
but had. no wide public 
before his famous JOHN 
BROWN'S BODY was a 
choice of our judges in 1928. 

Victor Heiser, author of 
AN AMERICAN DOC· 
TOR'S ODYSSEY, is one 
of the more recent authors 
whose fine work was first 
recognized by our judges. 

John Steinbeck had written 
several novels, when our 

judges chose OF MICE 
AND MEN, his lirst widely 
known book, in March 1937. 

Erich Maria Remarquc's 
ALL QUI E T  ON THE 
WESTERN FRONT was 
the first of the successful 
war-novels; it was chosen 
by our judges in 1929. 

Pierre van Paassen's reputa­
tion, won as a newspaper 
correspondent, became. na­
tion·wide only after the 
Club had selected his dra· 
matic autobiography DAYS 
OF OUR YEARS. 

Vicki B au m's GRAND 
HOTEL, chosen by the Club 
in 1931, set a new fashion 
in fiction and even in drama. 
It was her first book pub­
lished in America. 

SUBSCRIBE NOW! AND TAKE ADVANTAGE OF THIS SIMPLE 

WAY TO KEEP YOURSELF FROM MISSING THE BEST NEW BOOKS 

BOOK-OF-THE·MONTH CLUB · 385 MADISON AVE., NEW YORK 
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READ AND FAILED "TO GET AROUND TO"? 

Ernest Hemingway's 

new novel, FOR WHOM 
THE BELL TOLLS, was 
the Club's November 
choice. No book in re­
cent years has received 
such warm praise from 
all critics. 

Jan
' 

Struther, with MRS. 
MINIVER, is a new au­
thor to Americans-in­
stantly and widely in­
troduced, as so many 
authors have been in 
the past, when her book 
was chosen in August. 

Jan Valtin's OUT OF. 
THE NIGHT became the 
l e a d i n g  b e s t-s e l l e r  
three weeks after pub­
lication. This extra­
ordinary autobiography 
of a young Communist 
was the February choice. 

J. P. Marquand has been 
called "America's fore­
most satirist" for his 

novels of New England 
today. His latest book, 
H. M, PULHAM, ESQUIRE, 
is on the nation's best­
seller lists. 

every month from the Club. You re­
ceive a carefully written report about 
the book-of-the-month chosen by our 
four judges, in advance of its publication, 
If it is a book you really want, you let it 
come to you. If not, you merely sign 
and mail a slip, saying, "Don't want it." 

Scores of other careful recommen­
dations are made to help you choose 
among all new books with discrimination. 
If you want to buy one of these, you 
merely ask for it. 

In addition, there is a great money­
saving. More often than not-as the 
books listed above demonstrate-our 
judges' choices are books you find 
yourself buying anyway. For every two 
books-of the-month you buy you receive, free, 
one of our book-dividends. 

These books can be given because 

so many subscribers ordinarily want 
the book-of-the- month that an enor­
mous edition can be printed. The sav­
ing on this quantity-production en­
ables the Club to buy the right to print 
other fine library volumes. These are 
then manufactured and distributed 
free among subscribers-one for every 
two books-of-the-month you buy. 

During 1940 over $5,000,000 worth 
of free books (figured at retail value) 
were given to the Club's members­
given, not sold! You pay no yearly sum 
to belong. You pay nothing, except for the 
books you buy-and you pay for these 
no more than the regular retail price 
(frequently less) plus 10¢ to cover post­
age and other mailing charges. Your 
only obligation is to buy four books­
of-the-month a year from the Club. 
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A F R E E COpy • • •  TO NEW MEMBERS 

OF THE BOOK-OF-THE-MONTH CLUB 

Begin your subscription to the Book-of-the-Month Club 
with one of its selections listed below. Surely, among 
them is one you have promised yourself to get and read. 
As a new member, the Club will send you Free with the 
first book you order, any one of the recent book-dividends 
also listed below. 

LIST OF RECENT BOOK-DIVIDENDS PICTURED AT THE LEFT 

BARTLETT'S FAMILIAR QUOTATIONS 
(special thin paper edition) .... ...... '6.00 

READERS DIGEST READER (the best 
articles and features of the past 18 years 
in The Reader's Digest magazine) .... '3.00 

SHORT STORIES FROM THE NEW 
YORKER (a collection of 68 stories from 
The Ne ... Yorker Magazine) ......... '3.00 

REMEMBRANCE OF THINGS PAST 
(2 volumes) bJ Ma.etl P.OMJI ..... ... $5.00 

JOSEPH IN EGYPT (2 volumes. boxed) 
OXFORD BOOK OF ENGLISH VERSE 

(new revised edition. boxed) ....... $3.00 
by Thoma; Mann ........... .. ................. S5.oo 

LIFE OF GREECE by J1'ill DII.anl .... '3.95 
A TREASURY OF THE WORLD'S 

GREAT LETTERS. Ediled by M. Lincoln 
SchllJl" .................. '3.75 

DON QUIXOTE DE LA MANCHA (spe· 
cially illustrated with woodcuts. boxed) 
by C,,,'anltJ . .................................... $5.00 

LEAVES OF GRASS (new illustrated edi· ANNA KARENINA (2 volumes. new illus-
tion. boxed) by Wall Whifman ........ '5.oo trated edition) by Lto ToIJloy ........ S5.oo 

LIST OF RECENT SELECTIONS PICTURED AT THE LEFT 

BERLIN DIARY. William L. Shi ... 

THE KEYS OF THE KINGDOM, Dr. A. J. Cronin 

REVEILLE IN WASHINGTON. Margartf L"ch 

OUT OF THE NIGHT. Jan Valfin 

FOR WHOM THE BELL TOLLS. Ern"f H,mingway 

BLOOD. SWEAT AND TtARS, WinJlon Chllrchill 

H. M. PULHAM. ESQUIRE. John P. Marqlland 

KABLOONA. Gonl.an d, Poncinl 

SAPPHIRA AND THE SLAVE GIRL, Willa Calha 

MY NAME IS ARAM. William Saroyan 

EMBEZZLED HEAVEN. Franz W"ltl 

NEW ENGLAND: INDIAN SUMMER. Va" J1'Jck Brook; 

THE AMERICAN PRESIDENCY. Ha.old J. La;.i 

MRS. MINIVER. Ja" SI.lllh" 

MAIL THIS AIR-MAIL POSTCARD • NO STAMP NEEDED 

BUSINESS REPLY CARD 
No Postogo Stomp Ht<tsllIry 11 Moilod In Tho Unitod Statts 

-7c POSTAGE WILL IE PAID IY-

BOOK-OF-THE-MONTH CLUB 

385 MADISON AVENUE 

NEW YORK, N. Y. 

FIRST CLASS 
PERMIT No. 419 

(Sec.SIO p.L.&R.l 
NEW YORK,N.Y. 

VIA 
AIR MAIL 
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WHICH HAVE YOU PROMISED YOURSELF TO 

William Shirer'. BERLIN 

DIARY is one of the most 
sensational best·sellers 
in many years. What he 
could not sa y in his dry 
twangy voice on the 
radio, he now broad­
casts in this book. 

Dr. A. J. Cranln'. first 
novel since The Citadel 
four years ago - THE 
K EYS OF THE KINGDOM 
-has appealed so wide­
ly that over 300,000 
copies were sold in a 
month. It is a study of 
a modern man of God. 

Margaret Leech is the 
author of the Septem­
ber selection, REVEILLE 
IN ',1('ASHINGTON - a 
picture of the North 
during the Civil War as 
fascinating as tha t which 
Gone With the Wind 
gave of the South. 

Wlnstan Churchill'. new 
book, BLOOD, SWEAT 

AND TEARS, was outsell­
ing all other books, fic­
tion and non-fiction, six 
weeks after publica­
tion. It was the Club 
selection for May. 

Over 425,000 Book-Reading Families 
Insure Themselves - � tAu .4eMiIti tuay­

Against Missing the Particular 
New Books They Want to Read 

O

VER 425,000 families-thus 
at the very least, over a mil­
lion discriminating book­

readers-now belong to the Book­
of-the-Month Club. They do so, in 
order to keep themselves from miss­
ing the important new books they 
are really interested in. 

Time and again you buy the 
"book-of-the-month"-not knowing 
it has previously been chosen by our 

judges - merely because some dis­
cerning friend has said warmly: 
"There's a book you must not miss." 
How sensible to get these books 
from the Club, since you pay no 
more for the books you buy, and 
save enormously in other ways. 

You are not obliged, as a sub­
scriber of the Club, to take the book­
of-the-month its judges choose. Nor 
are you obliged to buy one book 



EDITORIAL BOARD 
OF THE BOOK-OF-THE-MONTH CLUB 

CHRISTOPHER MORLEY is probably 
best known at present for his enor­
mously popular novel, Kitt)' Fo),le. 
one of the beSt selling books of re­
cent years. But it was as a columnist 
and essayist of unusual charm and 
distinction that he first became fa­
miliar to his large audience. In this 
capacity, he has perhaps done more 
than any individual in the nation co 
revive the memory of old books and 
welcome new ones. 

HENRY SlIDEL CANBY was one of 
the founders of The Yale Review. 
He also founded and was for many 
years editor of The Saturday Review 
of Literature, of which he is now a 
contributing editor. Widely known 
as scholar, editor and lecturer, Dr. 
Canby is the author of a number of 
important literary works, among the 
most recent being his notable Thoreau 
and his book on The Brandywine. 

DOROTHY CANFIELD was educated 
partly in France and partly in the 
United States. Although her Hills­
boro People and The Benl Twig in 
1915 were widely read, it was her 
Home Fires in France that estab­
lished her reputation as one of the 
outstanding writers of this period. 
Since then she has published a series 
of important novels, the latest of 
which is Seasoned Timber. 

WILLIAM ALLEN WHITE is one of the 
most distinguished editors in Amer­
ica. He has stood especially for the 
independence and worth of the 
small-town newspaper, and has been 
a powerful voice speaking for the 
West. He is also the author of many 
books, ranging fcom his early novels 
such as A Certain Rich Man, to 
such notable biographies as his re­
cent book on Calvin Coolidge. 

FILL IN AND MAIL THIS AIR-MAIL CARD 

NO STAMP NEEDED 

THE POST OFFICE WILL ACCEPT IT 

Please enroll me as a member. I am to receive a free copy of any 
one of your recent book-dividends listed on the reverse side of this 
page, and for every two books-of-the-month I purchase from the Club, 
I am to receive free, the current book-dividend then being distributed. I 
agree to purchase at least four books-of-the-month a year from the Club. 

Name. ___ . ____ ._. _____ . _______ . ____________________________________________________________________________ _ 

PLEASE PRINT PLAIlS"LY 
Add,·ess ______________________________________________ ------------------------------------------------------

-City ________ .. _________________________________________________________ .5tate ___________________________ .. _ _ 

Begin My Subscription With ______________________________________________________ -' ____ , ____ _ 

Send Me As A Free Book ____________________________________________________ _ _  --______________ _ _  

(choose one o f  the book-dividends listed o n  the reverse side o f  this page) 

. Boo.ks shipped to Canadian members DUTY PAID throUKh Book-orothe-Month Club (Canada), Limited 

SCIENTIFIC AMERICAN DECEMBER, 1941 



FINAL assembly of the first 90mm 
anti-aircraft gun mount to be 
produced in the United States by 
private industry is shown in the 
photograph on our front cover, 
taken in a plant of the Allis Chal­
mers Company. Completion of the 
initial unit heralds high-speed pro­
duction of these weapons, essential 
to national defense. 
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BLACKOUT 
THE SHADOW! 

306 

CLOSE to all of us is the threaten­
. ing spectre of tuberculosis. No re­

specter of persons, it lurks in every cor­
ner, may strike at any moment .. More 

people between 15 and 45 die from tuber­

culosis than from any other disease. 

Yet tuberculosis can be driven from 

Buy 

the face of the earth. Since 1907 your 
Local Tuberculosis Association has helped 

reduce the toll of tuberculosis by 75%! 

By buying Christmas Seals you will 

help us complete the job-and make this 
a safer world for yourself and your loved 

ones. 

CHRIST·MAS 
The National, State and Local 
Tuberculosis Associations 

in the United States SEALS 
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TRADE EDUCATION VERSUS CULTURE 

WHY is it that in the United States, the greatest in­
dustrial nation on the face of the earth, there is a 
shortage of over a million skilled mechanics sorely 
needed to do the j obs necessary in our national de­
fense program? Why is it that, when Congress re­
cently appropriated 75 million dollars for the training 
of skilled workers in the public schools, it was found 
that there was no set-up for such training? 

The answers to these two questions are not difficult 
to find, although they reveal an educational anomaly 
that is no credit to our much vaunted system of free 
public education. Then, too, the answers make one 
wonder whether our industrial system has not been 
built rather more in spite of public opinion-opinion 
held by those who are the greatest beneficiaries of 
the system-than because of it . 

Answer to the first question is to be found in the 
fact that really skilled mechanics, those who bear the 
brunt of industrial production (and, incidentally, reap 
the rewards of this work), must be highly trained 
for their vocation, and that means of obtaining this 
training is not readily available . To attendance at 
the few so-called "trade schools" has been attached 
an odium that serves to repel those youngsters who 
would seek their futures in the industrial world. This 
has caused them to confine their formal education to 
the "academic" courses or to forego the benefits of 
advanced education completely. It has forced them 
to throw their lot on the industrial world with little 
or no preliminary training that would fit them to hold 
those positions which require mechanical skill . 

Answer to the second question is to be found largely 
in that to the first, plus a bit of history in which those 
responsible for academic . training do not play a very 
pretty part in the over-all picture. During World 
War I this nation was faced with an industrial prob­
lem similar to the one that now pertains. There was 
a dearth of skilled mechanics. There were no facili­
ties for training the required personnel in the num­
bers needed. To remedy this the Smith-Hughes Act 
was passed, providing for federal appropriations for 
the creation and operation of trade schools all over 
the United States, coordinated with the industrial 
requirements of the localities in which they were 
located. These schools· were to be no mere manual 
training set-ups, but were to be staffed with accred­
ited mechanics who had been "through the ropes" and 
who had served a sufficient period in actual produc­
tion work at their chosen vocations to be fully familiar 
with the problems that students would face when 
they finishef� their courses. The system worked and 
for awhile it looked as though the industrial require­
ments for skilled labor would be solved permanently. 

But the trade schools were looked upon with dis­
favor by those academicians who, in final analysis, 
controlled the direction of our public school system. 
These men and women held the view that education 
should be cultural, that vocational training had no 
place in our educational scheme. Call it snobbery, if 
you will, but the feeling was there, and still is, and 
there appeared to be no permanently secured middle 
ground that would admit trade-school· training to 
proceed side-by-side with cultural education. 

Under the system set up by the Smith-Hughes Act, 
pupils of the trade schools spent half of their school 
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time in cultural pursuits and half in study of the 
requirements of their chosen trade. For awhile things 
progressed favorably, but soon after World War I the 
snobbery of academic education gained the upper 
hand. By legal means it was decreed, in most of the 
industrial states, that no one could teach in secondary 
schools unless he or she had graduated from an' ac­
credited university. Death came to the trade schools. 
Cut off was their source of instruction material. Since 
1925 no highly skilled trades have been taught in the public schools of the United States. 

True enough, there are still so-called trade school 
classes in some sections of the nation, kept alive by 
that fraction of the public sentiment which saw the 
need of such education and which was sufficiently 
powerful to force its will on the opposition. But the 
opposition, being in control of education, saw to it that 
the trade education was reduced to the status of 
manual training, and that the cultural aspect con­
tinued in the ascendency. Then there are the voca­
tional schools maintained by various industries in an 
endeavor to mold suitable material for· their own 
purposes. And there are the private schools that offer 
special training in narrow corners of trades-auto­
mobile mechanics, Diesel engines, welding, and the 
like. But the combined output of these two sources of 
training is so small that it could hardly make an im­
pression in the whole field of skilled labor needs, even 
if the training given were sufficient for the purpose. 

There is only one educational source that can sup­
ply adequate numbers of skilled mechanics for pres­
ent and future requirements-the public school. 

Laws must be repealed that hamper the operations 
of the Smith-Hughes Act. Federal funds must be 
appropriated only for such trade educational pro­
grams as will fit present-day requirements. More pub­
lic trade schools must be opened, with complete 
erasure of the odium that some have attached to 
attendance in such institutions of learning. The per­
sonnel of such schools must be composed of those who 
understand the needs of industry and can plan pro­
grams to meet those needs. 

Only by such means can American industry con­
tinue to lead the wbrld. 

Here is no plea to side-track cultural education. 
Those responsible for this branch of learning have 
done creditable work that must not be allowed to 
lapse. Trade-school education must, however, go hand 
in hand with culture, to turn out graduates whose 
education is sufficiently many-sided to insure them 
places in our social scheme as well as in our industrial 
world. With such a balanced program our public­
school system will reach that height of desirability to 
which it should rightly aspire.-A. P. P. 
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50 Years Ago • 

In • • • 

(Condensed Fro m Issues o f  Dece mber. 1891) 

DISAPPEARING GUN-"Trials have been made on the 
parapets of the old fortifications at Sandy Hook of a new 
disappearing gun carriage, the first of its kind ever built 
in this country for use with large guns . . . The gun is one 
of the new all-steel breech-loading rifles, and in its back­
ward movement it is lowered eight feet, thus bringing it 
out of the direct range of an enemy's fire while being 
loaded and prepared for the next discharge. . . Steel of 
domestic manufacture is used exclusively in the carriage 
and its operation is automatic throughout. . .  The gun is 
raised to firing position by means of compressed air acting 

on a piston working in a cylinder beneath . . . As the gun 
falls back in the recoil the air in the receiver is again 
compressed, the air then acting as a cushion' to ,take up 
the force of the recoil." 

PENNIES-"There are 72,800 pounds of pennies encum­
bering the vaults of the Sub-Treasury . . .  The accumula­
tion is, partly the result of the general establishment of 
the penny in the slot machines. The headquarters of the 
companies owning these machines is in this city, and all 
the pennies are therefore sent here when the agents make 
their returns. The companies thereupon unload them 
upon the Sub-Treasury." 

OIL FUEL-"Though for a long time oil fuel has been 
used with success in forges for heating iron and steel, it 
is within comparatively a recent period that users have 
become convinced of its economy for use under boilers. 
Among its advantages are increased intensity of heat, 
lessening of labor and riddat:J.ce to ashes." 

PRESSURE-"An interesting experiment has been lately 
made by M. Chabry, of the Societe de Biologie, with re­
gard to the pressure which can be produced by electrolytic 
generation of gas in a closed space . . .  M. Chabry has suc-

, ceeded in getting as high as 1,200 atmospheres, or about 
18,000 pounds to the square inch ; and the experiment was 
broken off merely because the manometer cracked (with­
out explosion) ." 

SIGNALING-"The last of a series of demonstrations of 
a new method of signaling was lately given at the Naval 
Exhibition, London, by the inventor, ,Mr. W. B. Chalmers. 
The apparatus consists of a series of ten immensely 
powerful reeds, arranged to give a complete diatonic 
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octave with a note o n  each side, b y  means o f  which i t  is, 
of course, possible to produce a virtually unlimited num­
ber of short groups of notes standing for letters, numerals, 
or whole sentences, such as are most likely to be required 
in a fog, or at night by two ships meeting. In many cases 
three notes suffice for a message that with the ordinary 
fog horn using tbe Morse code would take about half an 
hour to transmit." 

PHOTOMICROGRAPHY-"The importance of modern 
photography as applied to microscopic objects is forcibly 
brought out by Prof., Robert Koch, the eminent bacteriolo­
gist, who employs photography with great success to bring 
out the most minute parts of organic and inorganic bodies. 
. . . 'The negative, '  says Prof. Koch, 'frequently shows 
very fine bodies and parts, which are afterward discovered 
by the microscope on the obj ect itself, but only after very 
hard work and under the most favorable conditions.' ' '  

NAVY-"As the result of the efforts made during the last 
half dozen years, ,the position of the country as to means 
of offense and defense has been vastly improved. Not only 
have we the fine new vessels of the white squadron, with 
many other and more formidable ships approaching com­
pletion, but in the manufacture of heavy guns and armor 
we have about passed the experimental stage, and are 
now turning out 'both guns and armor believed to be equal 
to or better than any made heretofore in Europe." 

POWDER-"The trials of smokeless powder are said to 
have resulted so satisfactorily that it is believed that 
within a very short time the use of gunpowder will be 
entirely abandoned in calibers of six inches and below; 
it being replaced by one of ' the smokeless powders." 

TERMINAL-"The new terminal station of the Pennsyl­
vania Railroad, Jersey City, N. J., opposite New York City, 
has the largest train shed in the world, . .  It is 652 feet 
6 inches long, 256 feet wide, 86 feet clear height at the 
center, and 110 feet from rail level to top of skylight. The 
structure consists of twelve pairs of, main roof trusses, 
252 feet 8 inches between centers of end pins, with the 
lower chord or tie rod running across under the platform. " 

SUGAR BEETS-"Among the new enterprises in Utah is 
the great beet sugar establishment at Lehi, with a capital 
of $1,000,000 . . . Beets do not impoverish the land much. 
The constituents of the soil go largely into the leaves and 
crown of the beet, which are left on the ground after the 
harvest and subsequently plowed in. So that the farmer 
really returns to the soil in plowing the strength that has 
been drawn out of it by the growth of the beet." 

ANCIENT MINERS-"A peninsula called Keweenaw 
Point, jutting into Lake Superior from the southern shore 
toward the, northeast, is famous as the center of a vast 
copper mining industry . . .  Numerous prehistoric mines 
have, been found in this region. These ancient mines, 
judging from their extent, must have been worked

' 
for '

centuries. Who the workers were, no one can ten. They 
seem to have known nothing of the smelting of copper, 
for there are no traces of molten copper. What they 
sought were pieces that could be fashioned by cold ham­
mering into useful articles and ornaments. " 
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DEVOTION TO DUTY IS A 
TELEPHONE 'TRADITION 

High morale, devotion to duty, inge­

nuity in meeting new circumstances 

and the ability and will to work with 

each other and with the public are 

traditional characteristics of tele­

phone employees. 

Times like these not only demand 

these characteristics, they serve to 

create and extend them. 

Now, more than ever, the creed of 

telephone workers is expressed in 

these simple words ... "We'll do our 

best to get your call through." 

® BELL TELEPHONE SYSTEM 
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"TEA KETTLE S" THAT SALVAGE 

VALUABLE METAL S  

3 1 0  

R
ECLAMATION of metals, of vital importance 

to all industry, is being carried out on a 
large scale by Westinghouse, where there is 
in operation a battery of gas-air furnaces, 
shown above, that produces 20 tons of re­
claimed metal ingots per day. Ferrous metals 
are first removed magnetically from accumu­
lated scrap, then pure aluminum and copper 
is salvaged. The remaining metal "hash" is 
fed to the furnaces. Throughout the reclama­
tion process the metals are constantly checked 
to make sure that the retrieved materials meet 
rigid requirements . 
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BUILDEBS FOB TBE ABMY 
The Engineers Pul 'Em Up, Then Tear 'Em DOWD 

THE Engineers run the greatest 
show in the Army. At Fort 

Belvoir, on the Potomac, next door 
to 'Mount Vernon, the drama, with 
a cast of more than 200, goes on 
twice every weekday except Mon­
day. 

It opens with a company of raw 
Engineer troops marching out on a 
road through the woods, halting at 
a defile, grabbing picks, shovels, 
saws, hammers, and mallets, and 
beginning to block a road. . The 
troops have two hours, may use 
any materials at hand. They dig 
great holes, put in them logs two 
feet thick, rising upright six to 
seven feet, braced with other 
heavy logs and lashed together 
with steel wire. 

In front of this and behind it 
they build other obstacles ; one an 
odd-shaped platform to throw a 
tank off balance, another to tip it 
further, another still stronger to 
catch the swerving tank, stop it or 
turn it over, or snag it in the belly. 
For good measure they pile on 
some loose logs crazily-to roll 
with the tank and perhaps tangle 
in its track mechanism. 

An officer blows a whistle-time 
is up-and the troops gather on the 
roadside to see their work tested.  
Not tested in theory, but by a real 
tank driven by a tank commander 
with but one ambition - to bust 
through what the Engineers have 
built .  The three sergeants who are 
volunteers for this special duty, 
are altogether the most courageous 
men I've seen in our Army. For 
three months, they have seen the 
obstacles get more formidable each 
week, yet never have refused to 
tackle one. 

Two have light tanks, one a me­
dium. This afternoon it's the me­
dium. Sergeant Cochrane, a Ken­
tucky boy, has come down the road 

D O N  WHART O N  

afoot to look the block over-the 
most terrifying thing you ever 
dreamed of driving into. Asked 
whether he can get through, he 
drawls: "I'm going to try like 
helL" . 

Now he's back with his tank, a 
quarter mile away, warming up his 

NATIONAL 
DEFENSE 

engine. Here at the block an officer 
is telling the troops that the tank 
may turn over, catch fire, injure 
the driver or kill him, but : "Un­
derstand, you are not to move." 
Now the tank is coming, all but­
toned up .with only the driver in­
side. The tank roars nearer, siren 
shrieking,. making nearly 40 miles 
an hour and heading straight at 
the logs, any one of which would 
wreck the 20th Century Limited. 

Cochrane hits the first block, 
. swerves, plows on through the sec­

ond, hits a third sloping mass, 
jumps toward the sky. Its belly. 
nine feet off the ground, the 25-ton 
tank flies 30 feet through the air, 
crashes down, splinters oak and 
pine, thunders into the last 'ob­
stacle-and stops. A tremendous 
happy cheer rises from the Engi­
neers, and then silence, from them 
and from the tank. Its motor is 
dead and it doesn't move. The En­
gineers, remembering their orders, 
stand where they are. 

A tank trooper races to the silent 
monster, climbs up, looks in-and 
everyone wonders whether the 
man he's looking at is dead or 
alive. Actually, he's unconscious 
but in a long moment he comes to, 
crawls out, lights a cigarette, and 
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stands there rubbing his back. In 
a few hours he's in a hospital bed­
wrenched back-and the Engineers 
are out on the field learning some­
thing more. 

Next morning another Engineer 
company is building another road 
block and Sergeant Sims is hitting 
it with a light tank which is 
stopped upright on its tail, gas 
pouring from a broken line while 
the Engineers yell and a tank 
trooper runs up with a fire extin­
gui�her. Then it's Sergeant Grif-
fin's turn. 

. 

Out at Fort Knox, where the 
Armored Force trains its Engi­
neers, you can see another good 
show. You drive a few miles to 
Salt River, park, stumble down a 
hill in the dark, and begin to 
glimpse black forms weaving back 
and forth. Here are Engineer 
troops who marched out from their 
barracks this afternoon, slipped 
across the river

' in assault boats, 
established a bridgehead and built 
two floating foot-bridges. Then 
they built a pontoon bridge for 
light tanks . 

FIVE minutes after completing it 
they tore it down. That was in 

daylight. Now, stripped to their 
shorts, they are building it in a 
blackout - no cigarettes, flash­
lights, moon, or stars. They have 
been in the Army only eight weeks 
and the Germans reckon two years 
as the minimum for training En­
gineers . They have never built a 
pontoon bridge until today ; their 
officers, reservists, are themselves 
a little green. Yet in the darkness 
they span 1 70 feet of river in two 
hours and 50 minutes-70 minutes 
faster than they did it in daytime, 
experience being more valuable 
than light . 

Five minutes after finishing it 
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Photo by u. S.  Army Slgnal Corps 

Stanley challenged the military 
maxim that pontoon bridges should 
be made of parts small enough to 
be man-handled. Our Engineers, 
Germany's, Britain's-all believed 
this. But hadn't mechanized war­
fare made the axiom obsolete? Why 
not steel tread ways instead of 
wood? 

Colonel Oliver wrote to Wash­
ington. Washington at first said 
"No," but finally agreed and by 
August the new bridge was a reali­
ty : steel treadways supported by 
rubber boats. It is transported by 
special trucks, equipped with 
cranes. More than a thousand feet 
of the bridge is now being turned 
out. 

The "Haity Ears" strive to construct a sure-fire tank-wrecker 

At Fort Knox I watched them 
build a section of this bridge. I had 
seen crack Engineers put up our 
standard bridges ; by comparison 
this one was amazing. A Canadian 
Engineer came up, so I checked 
with him. The Canadians, British, 
Russians, Germans-none of them, 
he said, had anything to touch it. 
To bridge 300  feet of river under 
average conditions takes 200 men 
some five or six hours ; with this 
new bridge 25 men can do it in two 
hours-maybe in one. It will even 
carry the 60-ton (heavy) tank­
something no German pontoon 
bridge will do. 

they begin tearing it down again. 
Then the Engineers in B Company 
come out of their tents nearby, 
build the bridge in the dark, tear 
it down in the dark, wait for dawn, 
build it again, tear it down again, 
and with A Company march back 
to barracks. 

Thus our Engineers prepare for 
war. Except for the Air Corps, they 
are the Army's fastest expanding 
branch. They now number some 
70 ,000 - nearly half the total 
strength of our Army when war 
began. Tanks, planes, and para­
chutes get the front page, but our 
Army, watching · a single barQm­
eter, know that Engineers are 
playing just as big roles in this 
war. Their barometer is the Ger­
man decorations list. 

It was Engineers who forced the 
surrender of Belgium's great Fort 
Eben Emael, destroying the myth 
of impregnable fortifications. It 
was Engineers who constructed 
bridges on which German tanks 
crossed the Meuse, and thereby 
made possible the Sedan break­
through. ( Contrary to popular be­
lief, the French did blow up the 
strategic Meuse bridges. )  

British Engineers helped make 
the Dunkirk evacuation possible. 
Demolition accomplished by a rel­
atively small group of them 
slowed the Germans down. 

Mechanized warfare has doubled 
and re-doubled the importance of 
the Engineer. The tanks got armies 
out of the trenches, but it takes 
Engineers to get the tanks across 
streams. Bridging is their No. 1 
j ob.  The Engineers with a single 
German Army on the Western 
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Front built 57  pontoon and 1 8 3  
semi-permanent bridges i n  a few 
weeks. Not only must engineers in 
this war build . more bridges, but 
also they must build them faster 
and stronger. 

IN 1 94;0 we had no pontoon bridge 
for the medium tank. Today we 

have one in use which some think 
is the best in the world. The wood­
en sleepers and flooring are made 
of selected Douglas fir ; the boats 
are aluminum ; all are carried on 
semi-trailers which can roll along 
at 45 miles an hour-twice as fast 
as the Germans can move their 
equipment. 

But we haven't stopped there. 
Early this year Colonel Lunsford 
E. Oliver and Maj or Thomas H. 

!'��!����!'. �� !'��!� ��S����\ 4.!� ��!!'.���1 !!!������ 

A span of the new bridge makes 
an excellent ferry-to get a few 
tanks across quickly ond into ac­
tion while bridges are built for the 
main tank thrusts. 

During the World War an Am­
erican Engineer regiment marched 
afoot and worked by hand. Today 
each regular Army division has a 

By pontoon ferry, engineers transport a tank across a river 
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battalion of 634 Engineer officers 
and men which moves entirely on 
wheels and works largely with 
power tools. One piece of its equip­
ment is a motorized air-compressor 
unit which will do everything ex­
cept whip up a salad. They hook 
a saw to it and cut standing timber 
for bridges and barriers ; with an­
other tool it drives railroad rails 
into the ground-more barriers ; 
other appliances excavate, .break 
pavement, build machine-gun em­
placements, spray paint for camou­
flage. It has an automatic nail­
driver for quick construction. It 
can pump water fast. At Fort 
Bragg, an Engineer platoon with 
this unit and a bull-dozer com­
pleted a crossing over a 120-foot 
swamp in 18 minutes. 

Photo by U. S. Army SIgnal Corps The Engineers have mobile earth 
augers which race along at 50 miles 
an hour and can bore holes nearly 
two feet in diameter. The Engi­
neers have the vital j ob of produc­
ing the maps for the army in the 
field ; one small maneuver last year 
required 24,420 maps. They · have 
mobile map units with high-speed 
printers which can operate a thou­
sand miles from civilization. They 

Mobile water purification unit, with elevated storage tank, at right 

. also have a unit which can drive 
up to a muddy stream and in a few 
minutes be delivering enough 
clear, purified water for 4000 men. 
They have developed a portable 
overpass - invaluable when one 
column of troops must cross an­
other's line of march. They have 
even developed a portable hot­
water shower. 

To train men in handling them­
selves and equipment under 

difficult conditions they have de-

Photo by U. S.  Army SIgnal Corps 

veloped an obstacle course that in­
cludes a hurdle, a ditch j ump, a 
smooth wall, a four-foot breast­
work, and a field of old aut0 tires. 
Besides, the human steeplechaser 
must swing by a long rope across 
a ravine, j ump a fire trench, cross 
a stream on narrow stringers, 
climb over 12-foot ladders, and 
through barbed wire and long cul­
. verts. The men are sent through 
in groups of five. They make a 
game of it. Sometimes they com­
pete as individuals and groups, 
sometimes run agAinst the stop­
watch. Gradually they build up to 
running in field uniform, under 
pack, carrying the rifle. . Other 
camps have adopted this Engineer 
development, and at Pine Camp a 
medical unit raced through it car­
rying stretchers. 

Warm weather or celd, the Engineers must build pontoon bridges 
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Some officers say the Engineer's 
No. 2 j ob is laying anti-tank mines 
-the only portable obstacle which 
armored forces really fear. To de­
velop the best pattern for laying 
mines, tanks were driven by re­
mote control over live mines. The 
troops now use little smoke mines 
for practice, and see with their 
own eyes how good their work is 
when a tank tries to get through 
their pattern. Instead of practicing 
at night, the troops wear black 
goggles. 

The "Hairy Ears ,"  as the army 
song calls them, learn by doing. They 
have bought a 58-mile railroad in 
Louisiana to practice with. Come 
war, the Engineers may have to 
operate railroads-they did last 
time. Few experienced railroad 
men are of military age. On the 
practice line, green men are taught 
railroading. The Engineers are ex­
tending the .line 20  miles-more 
practice. Regularly, they blow up 
part of it, to practice quick repairs. 
Also, they are testing in actual op­
eration the light locomotives and 
cars the army has developed be­
cause World War I experience 
taught them that our standard 
equipment is too heavy for use 
near the front. 

At Fort Belvoir, Engineer troops 
every day build crude shelters de­
signed for troops near the front 
line. They are timed as they put up 
the shacks,. timed as they tear them 
down again. The nails they use 
have two heads, one above the oth­
er. Driven in until the lower head 
is flush, they are easily pulled out 
by the upper projecting head. The 
lumber is used over and over. 

Some months before we moved 
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into Iceland, one Engineer battal­
ion practiced building "arctic" bar­
racks out of prefabricated parts ; 
the commanding officer had the 
men wear their barbed-wire gloves 
to simulate the all-thumbs effect 
of mittens. A few weeks ago a com­
pany commander at Belvoir found 
his men putting up barbed-wire 
sloppily-Monday morning apathy. 
He let them finish, called them to 
attention, told them it was such a 

Photograph by Photo Section. 
4th Armored Division 

They're boatmen, tOO. Men in 
bow and stern are engineers 

poor job he was going to tear it 
down with his bare hands. He did­
then ordered them to put it up 
again. This time they went at it 
with pep and proficiency. 

In Virginia they have built little 
Maginot Lines of pillboxes which 
they have scarred and blackened in 
practice assaults with £lame-throw­
ers, grenades, anti-tank guns, and 
explosives placed with poles. In 
southern Illinois, last spring, they 
found a stretch of old U.S. 13 which 
was to be flooded by the Crab Or­
chard Dam and practiced blowing 
craters in it. They used up three 
and one half tons of exposives, put­
ting charges deep and shallow, 
close together and far apart, until 
finally they got a combination that 
blows craters with steep V -shaped 
sides which will stop a tank. Most 
craters will not. Since then the En­
gineers have tried this combination 
some 200 times on the varying soils 
of California, Georgia, Texas, Lou­
isiana, and Panama-testing each 
crater with a tank. 

They are also carrying on a great 
hunt for new ways of handling 
enemy mine fields, have experi­
mented with rollers attached to the 
front of tanks, and are now work­
ing on a detecting machine, such as 
the Germans are supposed to have, 
which looks like an overgrown 
lawnmower. 

Camouflage is another Engineer 
responsibility. They are not only 
working out techniques, but test­
ing them. At Belvoir, they made 
models of two of our air bases so 
that from a high water tower they 
photographed the ' same as the 
bases themselves from 1 0,000 feet. 
As a result, they learned enough to 
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halt the construction o f  one o f  our 
new bases, and have it completely 
redesigned. The . Engineers are 
building their own new center near 
Belvoir-a $2,500,000 j ob-so that 
it will be virtually invisible to 
aerial observers. 

In New England, they are cam­
ouflaging an air field in another 
great test ; leaving tobacco barns 
and groups of trees in the field, 
building a parachute tower to look 
like a church steeple, putting in . a 
false cemetery, eliminating the 
usual row of hangars, continuing a 
railroad siding far beyond its nat­
ural end, painting a dummy high­
way right across the landing strips, 
and even having sections of the 
field plowed at different angles and 
sown with different grasses to 
make it look: like innocent farm­
land. 

Meanwhile, they are carrying on 
the work they always have to do 
-the building for the Army. In or­
dinary times, that alone is con­
siderable ; just now it is a billion 
dollars' worth of construction-air 
bases from Alaska to Puerto Rico, 
sea-coast defenses, the new set of 
locks at Panama, these are items 
on the list. 

Not having been at war, our En­
gineers have no Eben Emaels and 
Meuse River crossings to talk 
about. But thanks to the ingenuity 
of some Engineer officers, the 
troops are getting. wide-awake 
training plus tools which will prob­
ably prove to be superior to those 
used by the Germans. 

• • • 

BRITISH INGENUITY 

Foreign Correspondent Tells 

Of War Aids 

AN interesting letter recently re­
ceived from A. P. Luscombe Whyte, 
of England, outlines some of the 
constant research which is being 
carried on in England today. That 
the post-war world will benefit 
from the experiments of today is 
obvious from the following ex­
cerpts : 

A suitcase radio transmitter for 
marine use has been developed 
which is compact, waterproof, and 
buoyant. When a ship is torpedoed 
or otherwise damaged and has to be 
abandoned, the unit can be thrown 
overboard where it will float until 
picked up by one of the ship's 
boats . The device is automatic. 

A new type of life-saving 

"waistcoat ,"  which can be worn 
day and night by pqssengers and 
crew members when the ship is in 
a danger zone, has been introduced 
and its use made comPulsory. It is 
a sleeveless j acket containing 16 
ounces of kapok. Although it is 
light and thin enough not to hinder 
ordinary work or to interfere with 
comfort, it will support the wearer 
cmd a comrade clinging to him. 

Life boats themselves are now 
being equipped with one-man 
hand pumps which can rapidly 
empty a flooded boat. New types 
of concentrated foods and thirst 
quenchers have been developed for 
inclusion in the food stores to be 
carried by every boat. 

By such means, and by similar 
applications of ingenuity, something 
of the dread can be removed from 
the order "Abandon Ship."  

ANTI-AIRCRAFT 

First Mount Built By 

Private Industry 

PRELIMINARY work has been ac­
complished and large-scale pro­
duction is now starting on the first 
90mm anti-aircraft gun mount to 
be built by private industry in 
United States. In this mount, shown 
in a photograph on this page and 
on our front cover, produced by the 
Allis - Chalmers Manufacturing 
Company, 3858  separate parts com­
pose the delicate mechanisms on 
which the gun depends for its ex­
treme accuracy and great mobility. 

It is claimed that this new gun 
is capable of blasting planes out of 
the stratosphere nearly seven miles 
up. The units can be unlimbered 
from traveling position and put in­
to firing position in six minutes. 

New plane-blaster 
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Physics Scores on Assist 
The Particle Detector, Teamed Up · with the 

Cyclotron, Gives Medicine a Powerful Tool 

JANE V. SHEPPARD 

PHYSIOLOGY teachers i n  grammar 
school used to combine instruc­

tion with entertainment by telling 
us that the food we ate did not re­
tain its original structure once it 
got into the body, so that you could 
not expect to find a boiled potato 
floating serenely down the blood 
vessels in your arm or a 
pork chop wending its way 
through the muscles of your 
leg. We learned that di­
gested food was broken 
down into different chemi­
cals and distributed about 
the body ; but just where 
each chemical went, and in 
what proportions, was ra­
ther difficult to determine by 
the direct chemical methods 
formerly employed. These 
methods required the ad­
ministration of such large 
amounts of a given element 
that the abnormal dosage 
was likely itself to disturb 
the whole body metabolism 
and give false results for 
the experiment. 

Today, modern physics 
has given biologists and 
medical research workers a 
remarkably versatile new 
tool with which to unravel 
the mysteries of metabolic 
processes, not only in man 

apparatus . Irene Curie, daughter 
of the famous Madame Curie, and 
her husband, F.  Joliot, were the 
first to discover, in 1 934, the proc­
ess of making stable elements into 
artificially radioactive isotopes. 
Transmutations of the atomic nu­
cleus, brought about by bombard­
ing atoms with high speed par­
ticles, will set up an unstable 
condition in the nucleus, with con-

not only dangerous but also limited 
in scope. Radium decays into other 
radioactive forms through a con­
tinuous series, so that any radium 
taken into the body will be giving 
off radiation for many years . 
Furthermore, radium is not a nor­
mal constituent of the body. In 
contrast, many of the new artifi­
cially radioactive elements do not 
emit radiation for a long period of 
time and they decay into stable 
elements which do not give off any 
radiation. 

There are three ways of tracing 
the course of . radio-elements in 
the body : tissue assay, auto­
radiography, and experiments in 
t he living organism. These will be 
considered in order. 

The radiations from radioactive 
substances can be detected by 
bringing the substance close to a 

Geiger counter, a physicist's 
instrument which records 
the impinging particles and 
gamma rays in a series of 
staccato clicks. If now you 
feed your pet mouse on 
some food containing a 
radio-element, and then 
dangle him in front of such 
a counter, it · will emit a 
rapid stream of dot-dot 
clicks. Your pet has become 
a Super-mOuse capable of 
throwing any near-by Gei­
ger counter into .a chatter­
ing panic. 

·N0W let us apply the pro-

but in plants and insects as Counter measures radio-iodine in the thyroid 

cess on a' larger scale. If 
we give a dog some radio­
element, and kill him after 
a few hours, we can dis­
organize him and test each 
separate organ and body 
fluid near a Geiger counter 
to see just which tissues 
have snatched the · larger 
portions of the given ele­
ment. This is known as tis­
sue assaying. If the original well. The knowledge made 

available through these new stu­
dies has vast implications for the 
improvement of human nutrition ; 
for the treatment of abnormal 
states of body metabolism-nota­
bly malignant tumors and glandu­
lar disorders ; and for increased 
control over the lives of plants and 
insects. 

The first step in the new method 
for tracing the atoms of elements 
administered to plants and animals 
is to synthesize artificially radio­
active elements into chemical com­
pounds which can be taken into 
the living body, and followed to 
its parts by means of detecting 

sequent emission of positive or 
negatively charged electrons, some­
times accompanied by gamma rays, 
depending on the particular element 
used, and the new cyclotron is al­
ready being used to good advantage 
to bring about these nuclear trans­
mutations. Since a radioactive iso­
tope is chemically identical with 
the stable element from which it is 
formed, it can replace the stable 
element in compounds which nor­
mally enter into the constitution 
of a living body, yet make itself 
known by its emissions. 

In former experiments radium 
was used as a tracer, but this was 

DECEMBER 1941 SCIENTIFIC AMERICAN 

substance, before being added to 
the canine menu, gave a count of 
1 0 0  per minute, and the liver of 
the dog which has partaken of the 
tagged substance gives a count of 
1 0  per minute, then we know that 
one tenth of that substance was 
commandeered by the liver. 

Neat tricks like this are yielding 
valuable evidence as to j ust what 
becomes of the food we eat and 
What elements are most needed by 
the various tissues of our body, and 
these things are of fundamental 
value to medical science. For ex­
ample, Dr. Borsook, at the Cali­
fornia Institute of Technology, has 
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directed some significant studies on 
the disposal of vitamin B, by the 
body by preparing this vitamin, 
which contains sulfur normally, 
from radio-sulfur. 

Another means of tracing the 
line of march and mass concentra­
tions of radio-elements in an or­
ganism , is to make auto-radio­
graphs of tissue sections. ' After 
administration of the element, the 
animal is ,killed, and very thin sec­
tions of tissue are prepared from 
the organ to be examined. 
These seCtions are placed on 
a photographic plate and left 
an adequate time for expos­
ure. Radiations from the 
tissue will act on the plate 
just as ordinary light does. 
The plate is then developed 
and the darkened areas in­
dicate where the radio-ele­
ment has been most concen­
trated. 

Now the tissue section it­
self is stained to show 

up its cell structure. The 
film and the stained tissue 
are examined under a mi­
croscope to determirie ex­
actly which cells have taken 
up most of the radio-ele­
ment. 

enclosed in a lead box to shield the 
counter from radiations from other 
parts of the body. 

The most extensive experiments 
using radio-elements have been 
conducted with phosphorus, iodine, 
calcium, strontium, carbon, and 
nitrogen. Radio-phosphorus ad­
ministered to mice was found to be 
concentrated largely in the bones. 
K. G. Scott and S. F. Cook, work­
ing at the University of California, 
at Berkeley, were impressed by 

diate the bone marrow and reduce 
the number of red corpuscles. The 
other disorder is a leukemia, in 
which white blood corpuscles in­
crease to a dangerous level. It has 
already been found feasible to 
treat mouse leukemia-a disease 
in all ways similar to the human 
leukemia-with radio-phosphorus, 
and clinical procedures are now 
being conducted to explore the 
possibilities of using this treatment 
on human beings. 

Radio-phosphorus has al­
so been used to differentiate 
malignant tumors from nor­
mal tissue. The nuclei of tu­
mor cells accumulate more 
labeled phosphorus than nor­
mal cell nuclei. In fact, many 
radio-elements are absorbed 
at a different rate and in dif­
ferent amounts by tumorous 
tissue than by normal tis­
sue. It is to be hoped that 
these differences will lead 
to further knowledge of the 
origin and cure of tumors. 

This method is applicable 
to plants, animals, and in­
sects. Metabolic studies of 
insects were formerly very 
difficult because of the 
minuteness of the experi­
mental SUbjects. Now in­
sects can be fed radioactive 

Auto-radiographs of willow leaves (see text) 

Biologists have made sur­
prlsmg discoveries about 
the movement of nutrients 
in plants by putting radio­
active salts of phosphorus 
around the roots of plants 
and trees. It was found that 
both the anions and cations 
of salt were carried 'to the 
leafy part of a tree by means 
of the wood rather than the 
bark. The cells of the bark 
draw their nutrieI.1ts from 
conducting vessels in the 

salts, thin sections of the entire in­
sect prepared, and auto-radiographs 
made to find out just where the 
salts have accumulated. This meth­
od has important commercial ap­
plications for it can be used to test 
the effectiveness of insecticides. 

Fortunately, we have still an­
other method available for tracing 
the path of radio-elements in the 
human body without eviscerating 
the subj ect or making chipped-beef 
sections of his interior. This meth­
od is made possible by the gamma­
ray emission of many radioactive 
salts. After administration of the 
salt, a Geiger counter is put over 
the region of the body where you 
want to detect an accumulation of 
tagged elements. It has been found 
that salts of sodium and calcium, 
when taken by mouth, appear in 
the tissues of the hand within two 
minutes. This is determined by 
having the subject grasp a counter 
tube in his hand, with the forearm 
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the implications o f  this experiment 
and reasoned that if radio-phos­
phorus tended to accumulate in the 
bones, large doses of it would 
irradiate just these tissues and 
affect them much as X-rays affect 
body cells. Using chicks as their 
experimental media, they con­
firmed their notion that radio­
phosphorus would act on the bone­
marrow, the chief blood-making 
tissue of the body, and would de­
crease the number of blood cells 
in the circulatirig blood. 

THIS seemingly innocent experi­
ment may lead to the forging of 

new clinical weapons for combat­
ting two mysterious blood diseases. 
The first of these, polycythemia 
vera, is a disorder of the blood in 
which red cells increase to an ab­
normal level for some unknown 
reason, and it now appears highly 
probable that radio-phosphorus 
can be used in such cases to irra-

wood. Whereas it was form­
erly believed that nutrients could 
move only from the roots to the 
aerial portions of a plant, it 
has now been , shown that they 
can also move from above 
downward. Radio-salts of phos­
phorus, painted over a limited area 
of a willow leaf were absorbed and 
spread to adj acent leaves. This 
process was observed by making 
auto-radiographs of the leaves. In 
the illustration the dotted lines 
indicate how the leaves were laid 
on the photographic plate. The 
bright area at the left is where the 
radio-phosphorus was painted on 
the leaf, and the faint central line 
proves how it traveled down the 
central vein of the leaf, through 
the stem and to adj acent leaves 
( very faint line, partly due to loss 
in reproduction) . This proves that 
plant nutrients can spread from 
leaf to leaf as well as from roots to 
leaves. 

Experiments using radioactive 
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iron salts have added to our 
knowledge of anemia. G. H. Whip­
ple, at the University of Rochester, 
experimenting with normal and 
anemic dogs, found that the anemic 
animals absorbed far more iron 
than the controls, and that a larger 
proportion of the iron was concen­
trated in the blood cells. He also 
found that the absorption of iron 
depends on tissue depletion of iron 
and not on the existence of anemia 
alone. If dogs were bled freely and 
then fed iron salts, they absorbed 
iron at the same rate as normal 
dogs ; but if a few days were al­
lowed to elapse, during which the 
blood could draw on the iron re­
serves in the muscle tissue, then 
the anemic animals took up a large . 
portion of iron to restore their tis­
sue reserves. 

As MIGHT have been expected, ex­
periments with calcium proved 

that it is largely concentrated in 
the bones and teeth. Since this 
element accumulates in the bones 
to such an extent, it would seem 
possible to use the radiations from. 
radio-calcium in the treatment of 
bone diseases. But calcium remains 
radioactive for too long and it has 
weak beta-ray emission. Fortun­
ately, strontium has the same dis­
tribution as calcium in the body 
and has the added advantage of 
rapid decay and strong beta-ray 
emission. Possibilities of clinical 
therapy using strontium are now 
under examination. 

At the University of California, 
S. Ruben and M. D. Kamen, using 
radio-carbon in the synthesis of 
carbon dioxide, discovered that 
plants can assimilate small 
amounts of carbon dioxide from 
the air even in total darkness. 
However, the synthesis of plant 
nutrients does not proceed beyond 
a certain point in the dark, and re­
quires sunlight for the reactions to 
go to completion. These new stud­
ies on photosynthesis suggest that 
simple sugars are not made directly 
in plants, but that they are split 
off from large molecules built on 
a plant enzyme whose chemical 
make-up has not yet been de­
ciphered. These recent studies on 
plant metabolism will probably 
lead to improved methods of plant 
culture. 

The use of radio-nitrogen in ex­
periments on plants may yet upset 

' some of our former views on nitro­
gen fixation. When barley plants 
were exposed to atmospheric 
radio-nitrogen, some of the labeled 

nitrogen atoms appeared in the 
plant tissues. Whether the plant 
merely exchanged some of its own 
nitrogen for the atmospheric nitro­
gen, or whether it actually suc­
ceeded in fixing some of the radio­
nitrogen, remains to be determined. 
It would be quite a surprise if it 
were found that non-leguminous 
plants can fix nitrogen. 

Radioactive iodine has so far 
proved to be the master detective 
in this brilliant new group of 
metabolic sleuths. The use of 
radio-iodine has led to some un­
usual revelations of the secret 
goings-on within the thyroid gland. 
Iodine is essential to the synthesis 
of the hormone, thyroxin, which 
regulates the oxidative processes 
of the body. The thyroid gland has 
an amazing ability to capture and 
concentrate iodine. Other tissues 
of the body contain less than 
5/1000  the amount of iodine found 
in the thyroid. The concentration 
of radio-iodine in this gland is 
tested by placing a Geiger counter 
over the throat above the thyroid. 
The rate of accumulation of iodine 
varies considerably in normal 
people and those with thyroid dis­
orders. In hypothyroidism the up­
take is very slow, in non-toxic 
goiter it is quite rapid, and in hy­
perthyroidism iodine is quickly ac­
cumulated but is lost at an equally 
fast rate. It is still doubtful 
whether this technique of diagnos­
ing thyroid disorders will replace 
those now in use. Auto-radiographs 
of thyroid tissue after administra­
tion of radio-iodine show that the 
iodine is evenly distributed in 
normal tissue but is distributed in 
a characteristic pattern for each 
type of thyroid disorder. 

The use of biological tracers will 
doubtless be even more widely ap­
plied since the recent discovery of 
how to make radio-carbon 14 .  
Since carbon enters into prac­
tically all organic compounds, the 
existence of artificially radio-active 
forms of carbon is most important. 
Formerly, physicists could make 
only carbon 1 1  in limited amounts, 
and it decayed so rapidly that the 
biologist had to be a track star to 
work with it. Now, with the aid 
of the cyclotron, carbon 14, which 
decays very slowly, is made avail­
able in generous amounts. 

If physics has done a good turn 
for biology, the favor has not gone 
unrewarded. Not long ago, the 
physicists were casting around for 
some means of proving that a 
newly discovered element, element 
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85,  was really eka-iodine. Since it 
was closely related to iodine it was 
reasonable to expect that it would 
be concentrated in the thyroid just 
as iodine is. Radioactive element 
85 was fed to mice and was found 
to be strongly concentrated in the 
thyroid, proving that the new ele­
ment was actually eka-iodine. 

Thus, in the application of radio­
activity to the solution of practical 
problems of biology, we come to 
another of the many instances in 
which pure science ultimately con­
tributes, perhaps unintentionally 
but nonetheless beneficiently, to 
the progress and welfare of human 
life. 

• • • 

THIN FILMS 

Find Varied Applications 

In Scientific Research 

FILMS of synthetic resins, some 
composed only of 1 0  to 15 layers 
of molecules, are proving a useful 
tool of science, according to Vin­
cent J. Schaefer, of the General 
Electric Research Laboratory. 

The thinnest films, he ' explains, 
are useful for mounting specimens 
in the electron microscope. Some­
what thicker films are valuable in 
stUdying characteristics of the re­
sins themselves, as they react more 
quickly than larger amounts of the 
materials. For instance, Mr. 
Schaefer has found effects of ultra­
violet light on films in a few min­
utes, where hours are required 
with thicker samples. 

Pointing out another possible 
use, he says that, treated with zinc 
sulfide, the films make highly ef­
ficient "beamsplitters." These are 
used in optical instruments, where 
it is desired to divide a light beam, 
reflecting part to the side, and 
sending the rest on its original 
course. Partially silvered mirrors 
are usually employed, but these

" 

lose about a third of the total light. 
In contrast, only a twentieth of the 
light is lost with a film beam-split­
ter. 

In making the films, Mr. 
Schaefer takes a clean glass slide 
and dips it into a solution of the 
resin. Then he withdraws it and 
lets the liquid dry, so the film 
forms on the slide. He scores with 
a needle point the part wanted, 
dips it in water, and the film floats 
off. The film is then perfectly dry, 
he points out, as. the water slides off. 
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" Moke-up " lor Beller Seeing 
Studies Show that Safety can be Increased, 

Production Speeded, Workers Made Happier 

A .  P .  PECK 

AN ATTEMPT t o  improve seeing 
conditions for the operators of 

a huge press in an automobile­
body fabricating plant pointed the 
way to research that is resulting in 
what may prove to be at least a 
small revolution in preconceived 
ideas regarding lighting in indus­
trial plants in particular and in 
offices and other places of business 
in general. Piling up the 
illumination level at that 
press did not do the re­
quired j ob.  After illumi­
nation reached a certain 
optimum, added wattage 
had no further desirable 
effect. Then light-colored 
paint was tried on the 
press itself. Immediately 
it was found that the 
newly introduced reflect­
ing surfaces-the painted 
parts-so greatly supple­
mented the light source 
that the working parts of 
the press could be seen 
easily and accurately by 
the operator, in their 
correct relationship ' to 
the material being fab­
ricated. Safety increased, 
production stepped up. 

Other examples of such hit-or­
miss applications of color contrast 
to industrial j obs could undoubt­
edly be found, but it took the fine 
hand of research, intelligently ap­
plied, to bring forth an array of 
data upon which could be built a 
new corner of the science of seeing. 
Starting with the example of the 
painted press in the automobile­
body plant, Arthur A. Brainerd, 
Director of Lighting Service of the 
Philadelphia Electric Company, 

to color contrast in relation to ulti­
mate seeing, and it is this contrast 
that has been found to be the key 
which opens many doors to better 
seeing. 

As Mr. Brainerd progressed in 
his work; he found need for col­
laboration with experts in the 
surface-finish field. Such collabo­
ration was obtained from E. I.  
du Pont de Nemours Company, the 
resulting research team working 
hand in hand to acquire the basic 
knowledge which has resulted in 
practical applications of what the 
researchers term "three-dimen­
sior� al seeing." 

Briefly stated, the basis · of this 
new phase of the science of seeing 
depends on the fact that the eye 
is naturally attracted to the bright­
est area in the field of vision. Yet 
machine tools, such as the press 
previously mentioned, are gener­
ally painted over-all in solid, drab 

colors that do not attract 
the eye and that offer no 
color contrast to the ma­
terial on which the op­
erator is working. 

Here was something for 
lighting engineers. to con­
jure with. It recalled the 
story of the New England 
shoe manufacturer who, 
a dozen years ago, was 

"Spotlighting" the' tool-working area of a punch 
press with light buff to produce better seeing 

WITH these points ' in . mind, the researchers 
selected two typical ma­
chine tools on which to 
conduct a series of inten­
sive studies, the huge 
press that started it all 
being in constant produc­
tion use and hence not 
available for continuous 
experimental work. A 
small punch press and a 
power shear, located in 
an active machine shop 
handling a wide variety 
of work, were the two 
units that became the 
guinea pigs of the re­
search. In order to arrive 
at conclusions that could 
be applied under varying 
conditions, the two units 
were arranged so that 

having a bit of labor trouble: His 
workers complained of frequent 
headaches, of spots before their 
eyes. Investigation showed that 
these men, working with black 
leather on black machinery, had 
to strain their eyes to distinguish 
their materials from a non-con­
trasting background. Paint the ma­
chinery a lighter color, any color, 
was the order. Accidents, so the 
story goes, fell off nearly 70 per­
cent. The workers felt less fatigued, 
suffered less frequent headaches, 
saw fewer spots before their eyes. 

31 8  

decided t o  investigate the possi­
bilities of improved seeing through 
the application of paints of various 
colors to surfaces which, in the 
past, had been painted in conven­
tional colors selected with little or 
no thought to ultimGlte lighting 
utility. 

Engineers and laymen alike have 
known for many years that white 
walls and ceilings in a room will 
reflect light, will provide better 
illumination than when these same 
surfaces are dark in color. Little 
attention has been given, however, 

they could be illuminated by either 
incandescent or mercury lighting 
equipment at will . Photometric 
records were made of each of the 
colors tested, the readings being 
taken of light falling on the work­
ing surface and of light reflected. 
The original color of the machines 
was a standard battleship gray, a 
color that reflects a relatively 
small amount of light falling on it. 
Periodically the machines were 
painted with different colors in 
semi-gloss, oil-resistant, washable 
machinery paints, a complete series 
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of tests being made with 
each color. These tests 
included light measure­
ments, time studies, and 
psychological reactions of 
machine operators. * 

When , these experi­
ments were started, the 
paint was applied to the 
entire machine. Included 
in the colors tested were 
battleship gray, alumi­
num, light green, light ' 
gray, yellow, light blue, 
light buff, and medium 
gray. These colors were 
accurately reproduced on 
a sample chart and liquid 
samples of each paint 
were kept for future ref­
erence and testing. As a 
further check on one of 
the minor but important 
problems involved, small 
metal samples were 
painted with each color 
and placed around the 
shop in rather dirty loca­
tions. Periodical exami­
nation of these samples 
enabled the engineers to 
determine the durability 
of the paints under shop 
conditions as well as their 
adaptability to main­
tenance. 

When sufficient data 
had been accumulated 

regarding light-reflection 
characteristics of the va­
rious paints under ' oper­
ating conditions, it was 
found that, contrary to 
what might be expected, 
the aluminum finish rated 
very low under incandes­
cent lighting. The re­
searchers state that, thus 
far, they have no ex­
planation for this fact. In 
any event, however, light 
buff showed up remark­
ably well under both in­
candescent and mercury 
lighting. Light gray and 
aluminum rated about 
equally wen under mer­
cury light but under in­
candescent the light gray 
far outstripped alumin).l,m 
in reflection charact . 

tics. Light gree;q.;, · 
enough in iti)i f 
warrant further 
eration, and the other 
colors tagged along with 
values that put them out 
of the running. 

*Interested readers will be referred 
upon request to additional · sources 
of information on this whole subject 
of "three-dimensional seeing, . . . in 
which the tests are described in de­
tail. with explanatory charts and 
tables. 

Dark areas are painted gray, light areas buff, giv­
ing "three-dimensional seeing" at this huge press 

This brief summary of 
results is generally . cor­
rect .' ior both machin�$ 
employed in the experi­
ments, although the same 
colors sometimes reacted 
differently when applied 
to the punch press than 
to the shear. This fact 
alone indicates that addi­
tional investigation will 
undoubtedly reveal that 
this form of "three­

The power shear that was one of the .guinea pigs in the paint-and-light 
research for better seeing. Safety was increased, �auction stepped up 
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dimensional seeing" will have to 
be varied somewhat to suit the 
immediate application. Basic rules 
can already be formulated, but the 
greatest benefits can be achieved 
only when these rules are varied 
for the j ob in hand. 

Time studies with the two ma­
chines closely paralleled the light 
studies. Conducted with a group 
of workmen performing simple 
j obs under routine conditions, the 
light buff stood highest on the list. 
Jobs timed in seconds were ac­
complished more rapidly when the 
machinery was painted in this 
color than when other colors. were 
used . .  '. This superiority held true 
undeI;" poth types of lighting used. 
Oddly enough, however, medium 
gray showed up surprisingly well 
for certain tasks, in some cases 
leaving little to choose between 
this color and buff. Light green 
and light gray were also about 
equivalent, but lower on the time 
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A machine-shop lathe painted in accordance with the findings of re­
search. The stereoscopic effect so obtained is particularly noticeable here 

scale than the other two colors 
mentioned. Again aluminum was 
low. 

Psychological studies of the 
paints for various operations were 
made by the questionnaire method. 
A group of 1 5  men, including two 
foremen, were asked a series of 
questions about each color used. 
These questions included : Is the 
paint more or less tiring than 
original? Can you see better than 
with original? Can you work faster 
than with original? Is it easier to 
do better work than with original? 
Do you need more light? Do you 
think it's safer than before? 

ONCE more a striking parallel was 
found. Light buff and light 

gray were voted less tiring than 
the original by all of the men, with 
the other colors ranging downward 
in popularity to yellow, which 
every worker considered more tir­
ing. Buff, light blue, light gray, 
light green, and aluminum all re­
ceived a 100-percent vote for bet­
ter seeing than with the orginal 
color. Buff did not do so well with 
the third question, but light gray 
and aluminum stood high. About 
the same ratio held for the fourth 
question, while light buff and the 
grays were the outstanding colors 
with which the workmen did not 
feel that they needed more light 
to do their assigned tasks. All of 
the lighter colors received high 
safety ratings from the men, with 
medium gray and light green the 

lowest on the worker's safety scale. 
With these three groups of data 

-reflection characteristics, time 
studies, and psychological reactions 
-in hand, the experimenters next 
compiled a composite rating for 
all the colors used. Thus it was 
possible to balance all factors and 
arrive at a result that should ipdi­
cate which color gave the best all­
around seeing. Under both mer­
cury and incandescent lighting 
buff was rated at 100  percent, with 
light gray next under incandescent 
lighting and aluminum next under 
mercury. 

Throughout the experiments it 
was necessary to make com­
promises, since the end-result 
sought was a practical one rather 
than theoretical perfection that 
could not be achieved in practice. 
Thus, the ideal reflecting surface 
for any color is a flat paint that 
gives a high degree of diffused 
light reflection, rather than a glossy 
surface that produces reflected 
glare. But flat paint is difficult to 
keep clean under field operating 
conditions and soon loses much of 
its reflecting qualities. Therefore 
a semi-gloss paint was selected as 
giving a minimum of maintenance 
problems, yet not producing suffi­
cient glare to give trouble from this 
source. 

Another compromise had to be 
made when the results of the ex­
periments were laid before the 
supervisory force of the machine 
shop for criticism. The main com-

ments were that, while the idea 
was good from a theoretical stand­
point, it was not practical to paint 
machinery such a radical color ·as 
light buff. The machines would 
require too much maintenance, 
would have to be cleaned too often 
in order to keep the color effec­
tive. Accordingly, a group of ma­
chines were painted medium gray 
with light buff around the work­
ing areas. The purpose of this com­
promise was to retain the luminous 
possibilities of the lighter finish 
and still satisfy, at least partially, 
the requirements of maintenance. 

HERE came the big surprise of the 
whole series of experiments. 

The co.mbination performed better 
than any of the solid colors. Addi­
tionally, it has been found that 
mechanics who have been working 
for a long period of time with ma­
chines painted in this combination 
will keep the light area clean with­
out immediate supervision. 

Continuing studies of the prob­
lem of industrial lighting as affect­
ed by machine color have estab­
lished the following facts : Soft 
color contrasts in parts of machines 
are easier on the eyes than abrupt 
changes in brightness. Making the 
working area of the tool slightly 
lighter definitely tends to concen­
trate the attention on the work. A 
favorable contrast between ma­
chine color and color of the work 
highlights danger zones and so 
makes for greater safety. A three­
dimensional effect is secured by 
controlled color contrasts ; the 
work in machines so treated stands 
out in stereoscopic clearness that 
cannot be achieved with brightness 
contrasts alone or by increasing 
the amount of light on the work 
above a certain effective level. 

As a result of the work so far 
accomplished in this new field of 
better seeing, several industrial 
plants have adopted the so-called 
"spotlight buff" and "horizon gray" 
for some or all of their machinery. 
It must be pointed out, however, 
that the "spotlight" color most 
effective for a certain job is not 
always buff ; other colors will have 
to be called into play where the 
color of the material being worked 
on is not satisfactorily · spotlighted 
by buff. 

As was hinted in the first para­
graph of this article, industrial 
machinery is not the only type of 
equipment that will be benefited 
by this research. In one of the 
du Pont plants where color charts 
are made, the gray and buff com-

320 SCIENTIFIC AMERICAN DECEMBER 1941  



-------------S C I E N C E  I N  I N D U S T R Y------------...,---

bination has been applied to almost 
everything in various departments, 
even .to the uniforms worn by the 
girls. Other combinations have 
been tried by the color-conscious 
management with results that they 
state are highly satisfactory. 

Similar work is being done in 
offices. Ceilings, sidewalls, and 
dados are being painted , in colors 
that depart radically from, the 
conventional. Some of these com­
binations give not only better see­
ing by reflecting more diffused 
light to the working surfaces but, 
by proper color contrasts, give an 
impression of depth and spacious­
ness so valuable to the psychologi­
cal attitude of the desk worker. 

And the end is not yet in sight. 
As with most research work, early 
results are merely indicative of 
what is to come. Field investiga­
tions are being conducted with a 
view to amassing an array of data 
on which to build a more complete 
analysis of the entire problem. 
Enough has been accomplished, 
however, to establish the fact that 
suitable attention to color contrasts 
and brightness is essential if the 
best results are to be secured from 
any lighting system. And sufficient 
practical work has been done to 
indicate that this system of "three­
dimensional seeing" can be applied 
to many plants and offices to result 
in increased safety, increased pro­
duction, better working conditions, 
and improved labor relations. 

• • 

SORTER 

For Metal Parts of 

Like Appearance 

• 

A SIMPLE device for "unscram­
bling" metal fittings used in light­
ing systems was recently assem­
bled in one afternoon by C. S. 
Williams, of the Westinghouse Re­
search Laboratories. The sorter 
was developed after a manufac­
turer of malleable cast-iron con­
duit fittings appealed to the Lab­
oratories for apparatus that would 
sort out a' mixture of tough and 
brittle conduit parts. All of the 
parts looked alike, but some had 
been heat treated and some had 
not. The untreated fittings were 
brittle and would break in service. 

Four pieces of standard labora­
t9ry electrical apparatus and two 
small hollow coils of fine wire were 
used in making the device. One 
piece of apparatus was an oscillo-

scope, a device which makes elec­
trical waves trace a visible path on 
a glass screen. When a fitting was 
inserted into one of the hollow 
coils, a green line on the oscillo­
scope screen told whether or not it 
had been heat treated. 

The test was based on the bal­
ancing of magnetic fields in the 
two coils. When the tough, treated 

Parts "unscrambler" 

iron was placed in a coil of wire 
carrying an electric current, the 
magnetic field was increased more 
than when the brittle, untreated 
iron was tested. 

All kinds of small steel or iron 
parts which have different effects 
on a magnetic field can be sorted 
by this method. 

SCRAP SHORTAGE 

A Problem in Steel 

Operations 

ONE of the most difficult problems 
facing the steel industry in its ef­
fort to maintain production at peak 
levels for national defense and 
other needs is the threat of a 
serious shortage of steel scrap ma­
terial. 

Currently, the industry is con­
suming scrap at the annual rate of 
42 ,000 ,000 tons. Actual consump­
tion in the first half of 1941  was 40 
percent above the same period in 
1 940.  

The present prospect that the 
amount of scrap available will fall 
short of the total needed is causing 
deep concern in the steel industry 
and various companies are adopt­
ing unusual measures in an effort 
to obtain scrap. Some of them have 
appealed to employees and the 
public at larg€ in the communities 
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of plants for help in collecting ,mp­
plies. 

About 55 percent of the tonnage 
of scrap consumed by the steel in­
dustry is produced within the steel 
works through the cutting of in­
gots, blooms, and billets, cutting 
and shearing of rolled products 
and through other forms of ac­
cumulation of scrap material. The 
remainder of the industry's  re­
quirements is searched for and 
purchased in what is usually 
termed the open market. 

The present threat of shortage 
reflects not only the record rate of 
consumption, but also the fact that 
the available supply has been les­
sened in recent years by large ton­
nages of scrap exported. From 1935  
through 1 940, 20 ,000 ,000 tons of 
scrap were shipped abroad, chiefly 
to Japan and Italy. 

Steps to meet the situation in­
clude : 
1 .  Consideration of plans by the 

. government for a nationwide 
drive for the collection of light 
iron and steel scrap, similar to 
the recent widespread drive for 
aluminum. 

2. Consideration of plans to locate 
remote resources of scrap, such 
as old automobiles, structural 
steel, old railroad cars, and other 
bulk supplies throughout the 
country, and make it economi­
cally practical to ship it to steel 
producing centers. 

3. Urging British purchasing auth­
orities to confine their purchase 
in the United States so far as 
possible to finished steel prod­
ducts, and to limit their pur­
chase of semi-finished steel 
products. 
Nine-tenths of the steel ingots 

produced in this country are made 
in open hearth · furnaces. In the 
production process, scrap and pig 
iron are charged into the furnaces 
in the proportion of about half and 
half on the average, although the 
proportion varies widely among in­
dividual steel companies through­
out the country. 

This mixture of cold scrap and 
newly made pig iron is more 
quickly refined into steel than a 
1 0 0  percent charge of pig iron. The 
saving in time arises from the fact 
that scrap steel already has been 
refined once, and therefore con­
tains fewer impurities than pig 
iron. 

When charged into the open 
hearth furnace, pig iron contains 
about four percent carbon. Usu­
ally, most of this carbon must be 
eliminated, since a large propor-
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tion of all steels contains no more 
than one-fifth to one-half of one 
percent of carbon. 

Scrap steel used in open hearth 
furnaces has most of its carbon 
and other impurities removed 
when originally manufactured. A 
mixture of scrap steel and iron is 
more quickly brought to the proper 
analysis than iron alone without 
the addition of scrap. Aside from 
the saving in time thus achieved, 
the use of scrap results in a sav­
ing of large quantities of coal 
which serves as fuel, and of lime­
stone which is used as a purifying 
agent.-Steel Facts. 

• • • 

TORTURE: More than 2.0,.0.0.0 electric 
light bnlbs are deliberately de­

stroyed annually by lighting engineers 
in order to determine weaknesses in 
construction. The lamps are bumped, 
pounded, dropped, beaten, and burned 
out to exaggerate the worst treat­
ment that they might receive in 
service. 

• • • 

TIN-CAN 'CAMERA' 

Photographs Location of 

Radioactive Atoms 

A PHYSICIST recently demonstrat­
ed how he used a tin can, two small 
brass disks, and a screw clamp to 
devise a simple "camera" that sees 
into steel with the aid of radio­
active atoms. 

Although it has no lens, shutter, 
or other parts usually regarded as 
essential on cameras, the tin-can 
device records on photographic 
film the rays from artificially ra­
dioactive atoms of phosphorus, thus 
revealing their location in the 
steel. 

Dr. William E. Shoupp, who im­
provised this "camera" at the 
Westinghouse Research Laborato­
ries to find out if phosphorus is 
well mixed with iron in steel, or 
if it is bunched together in spots, 
tells the story as follows : 

"To study the problem, we melt.:. 
ed . a sample batch of steel into 
which we put radioactive atoms, 
or tracers, of phosphorus. The 
phosphorus had been made arti­
ficially radioactive by bombard­
ment in an atom,..�masher, So it 
would send out invisible rays like 
those emitted by )radium. These 
rays do not affect . the action of 
the phosphorus, but they reveal 
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A bore: Clamping film on both 
sides of steel disk. Below: Light 
areas indicate phosphorus 

the location , of the atoms from 
which they are sent out. 

"Then we molded a small disk 
of steel containing the tracer 
atoms. Tn a darkroom, we laid .a 
piece of photographic film on eacl1 

. side of the steel disk, placed two 
small brass plates outside the film, 
clamped the stack of film together, 
and placed the whole thing in a tin 
can to keep out all light. 

"The next morning we un­
clamped the 'camera' and devel­
oped the film, which then revealed 
light and dark blotches caused by 
the rays from the tracer atoms. 
Our problem was solved, because 
the light areas corresponded with 
little air pockets, or blow-holes, in 
the steel disk, showing the phos­
phorus had concentrated on the 
surfaces of these holes. 

"We were interested in this sub­
j ect because too much phosphorus 
makes steel brittle, and the more 
we can find out about the way 
these two substances combine with 
each other, the better prepared we 
shall be to improve steel-making." 

Dr. Shoupp said this simple 
method of taking pictures of radio� 

active atoms could be used to re­
veal the location of other sub­
stances besides phosphorus. .  For 
example, steel also contains small 
amounts of sulfur, carbon, man­
ganese, and silicon. Any of these 
substances can be made into trac­
ers with the assistance of an atom­
smasher. 

STANDARDS 

For Household Equipment 

To Conserve Materials 

IN an endeavor to bring about im­
portant economies in . production 
and distribution, and thereby miti­
gate the effects of shortages of 
strategic materials, the American 
Standards Association has been re­
quested to proceed with standard­
ization work upon household me­
chanical refrigerators, domestic 
washing machines, and electric flat 
irons. 

Not only will such standardiza­
tio1;1 have the desirable effects 
mentioned, but it also should re­
sult in better service to consumers 
and in a continuation of avail­
ability of equipment even though 
materials shortages became strin­
gent. The standardization program 
involves . a limitation on the num­
ber of models to . be produced, a 
standard method of size rating to 
insure the greatest possible value 
to the ultimate consumer, a method 
of comparing effectiveness of units 
of different manufacture, and mini­
mum performance and construction 
standards for the protection of the 
buying public. 

HEATING COMFORT 

Promoted by Use 

Of Unit Heaters 

FACTORY employees in the new 
plant of the Charles Bruning Com­
pany are able to control heating 
both in accordance with the re­
quirements of their own comfort 
and with the requirements of the 
work they are doing. In addition 
to the general heating system, the 
plant is furnished with large, cir­
cular, fan-type heaters, especially 
designed to diffuse heat in all di­
rections. Thermostats are provided 
in connection with these fan heat­
ers, so that employees in various 
sections of the plant may regulate 
temperature. The general heating 
system, of ' course, functions entire­
ly automatically. 
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I N DU STRIAL 
TRE N D S  

MOTOR CARS AFTER THE WAR 

HIGHLY speculative today is the trend of the entire 
automotive industry, particularly the long-range 

trend reaching as far into the future as the end of the 
present emergency and the return, we hope, 'to nor­
mal industrial operation. At the time of writing, the 
motor-car mamifacturers have completed their annual 
shift of models and are swinging into production of 
their allotted number of units, coincident with con­
tinued activity in producing or preparing to produce 
materials of war. Just what will be the final outcome 
of this many-sided operation by an industry that 
always has been geared to high-speed production of 
consumer goods in a highly competitive market? 

Anyone who would try to give a definite answer to 
this question , would also attempt to buck the pari­
mutuels with hope of profit rather than for the plea­
sure of gambling. But there are certain known facts 
that can be considered and upon which may be based 
an estimate' of the future, such estimate to be tagged 
"subj ect to change without notice." 

First, the automobile manufacturers-nine of them 
-must be divided into the one privately owned com­
pany, Ford ; the two "combines," General Motors and 
Chrysler ; and the "independents," Hudson, Packard, 
Studebaker, and the rest. Then consider war orders. 
Most of these are being placed-to the tune of almost 
three billion dollars so far--on the basis of cost-plus 
contracts. In some cases the plus is as low as 5 per­
cent, in others as high as 7 percent. OPM has indicated 
that the total orders placed so far will eventually be 
tripled. 

Now the percentage of profit basis on which war 
orders are being taken is not too bad for some of the 
motor-car manufacturers, especi�llly the ' independ­
ents . To some of these, at least, war orders may 
eventually prove more profitable than automobile 
production at the highly competitive prices that have 
prevailed for some time. To the combines and to 
Ford, however, the profits offered by government 
business are below those which they would realize 
under normal automobile business.  Thus these profits 
will represent money in the bank for some and re­
duced earnings for others. 

On the other hand, restriction of motor-car produc­
tion is going to pile up a reserve of orders from new 
consumers and from those in the replacement field; so 
that by the end of the emergency there should be a 
substantial market for cars that were not bought for 
one reason or another during the period of curtail­
ment. Add to this the fact that the automotive and 
aircraft manufacturing industries are being drawn 
closer together by wartime association, and the pic­
ture doesn't look too bad. 

Then, too, motor-car manufacturers are learning 
many things by way of their participation in war 
goods production. They are learning that there are 
really no set rules for materials, that there are re­
placements or substitutes for things that were form­
erly considered irreplaceable. They are finding new 
ways of doing things faster, better, more economically. 
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All of these factors are piling up in a bank of knowl­
edge that can be drawn upon to the future benefit of 
all concerned. If good business management holds 
these companies together during the present period 
of stress, and if that bank of knowledge grows and is 
used, as there is every -reason to believe it will, the 
trend of the industry in days to come should be toward 
a continuation of its activities as Number One among 
the industries of the United States: 

WHAT ABOUT THE AffiLiNES? 

ON THIS page in our October 1 94 1  number was dis­
cussed the position of aircraft manufacturers in re­
lationship to present conditions and to the future. 
Now let's look at another phase of the aviation indus­
try, closely linked with manufacturing, yet with 
problems peculiar to its own field. This is the industry 
of getting passengers, mail, express, and freight from 
one point to another by the fastest means yet devised 
by man-air transportation. 

Some months ago a feature article in Scientific 
AmeriCan dealt with the predicament in which the 
airlines find themselves by reason of diversion of 
commercial planes to Great Britain and Russia. This 
was the dark side of the picture. While it still holds 
true-over 120  planes have been transferred so far­
there is another angle of this national defense busi­
ness that will undoubtedly benefit the airlines in the 
long run. Already its effects are to be seen. New 
planes, slowly being acquired by the airlines for re­
placement purposes, are larger, faster, as a result of 
lessons learned in plane construction through war­
time .n;quirements .  For example,in some cases trans­
ports carrying about 10 passengers are being replaced 
by ships with a capacity for 24. In this manner the 

�irlines are able, to some extent, to meet the increas­
I�g demands for service, largely engendered by na­
,tlOnal defense programs and their call for more and 
faster transportation: 

This is the sort of thing that will redound to the 
benefit of the airlines, and may be considered as a 
re�i�ble guide to the future trend of the industry. 
MIlItary planes capable of carrying huge loads for ?reat distances are being built and put through gruel­
mg tests. From these ships will be spawned the trans­
port planes of the future, planes that will serve the 
traveling public with air transportation on a scale 
never before seen. 

FOOD PROTECTION 

HARD hit, among others, by the diversion of aluminum 
from consumer fields to national defense require­
ments is the packaging industry, large users of alumi­
num foil for wrapping many commodities

'
offered to 

the public, notably food. Now, however, comes the 
Reynolds Metals Company with a product of research 
that, it is claimed, is an ideal substitute for aluminum 
foil. Made of an alloy of lead and tin, the new foil 
op�ns the way .for a trend in the packaging industry, 
bemg opaque, Impervious to moisture, and reflecting 
about 95 percent of the radiant heat that strikes it. 
With these characteristics, it protects foods against 
many of the factors that can cause spoilage and other 
changes. 

-7Me ldiw"s 
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Who Threw Them? 
Dunninger Plays the Role of Poltergeist 

By Dexterous Digital Manipulation 

A. D. RATHBONE, IV 
Secretary. Scientific American 
Committee for the Investigation 

of Psychic Phenomena 

SO FAR as I know or have been 
able to find out, no one ever 

sees a poltergeist. One merely suf� 
fers varying degrees of annoy­
ance from its prankish, often 
childish, antics. In "An Encyclo­
pedia of Occultism," by Lewis 
Spence, poltergeist is defined as : 
"The name given to the supposed 
supernatural causes of outbreaks 
of rappings, inexplicable noises, 
and similar ' disturbances, which 
from time to time have mystified 
men of science as well as the gen­
eral public. The term poltergeist 
(i .e.,  Polter Geist, rattling ghost ) 
is sufficiently indicative of the 
character of these beings, whose 
manifestations are, at the best, 
puerile and purposeless tricks, and 
who not infreqUently display an 
openly mischievous and destruc­
tive tendency." 

From correspondence I have had 
with Mr. HatTY Park, of Los An­
geles, California, since last spring, 
it might be said that he is troubled 
with a poltergeist. Park, a man 7 1  
years of age, runs a tiny printing 
establishment ( the Clipper Print­
ery ) within a 1 5-foot-square 
ground floor space in the down­
town seetion of that western 
metropolis. About half way up to 
the 1 2-foot ceiling is a miniature 
balcony, reached by a short flight 
of stairs. On the balcony are lo­
cated a washroom and storage 
space. All windows are adequately 
barred, and there is positively no 
entrance, according to Mr. Park's 
letters, other than the front door. 
"The ceilings and floors are per­
feet,"  he wrote, "and we have of­
fered five dollars to anyone who 
can find a hole big enough to push 
a marble through, to say nothing ' 
of throwing with considerable 
force articles three-by-three inch­
es." During a period of two years 
both Park and his wife-who also 
works in the printery-have been 

pestered by having a total of over 
200 articles thrown at them, appar­
ently from nowhere, apparently by 
the hand of no living person. Many 
witnesses have observed these 
manifestations, and I have in my 
files the signed statements of sev­
eral. 

Whatever it is that motivates 
the pitching of the various articles 
about the shop isn't particular 
what it throws. In my possession 

• The experience related in the 
accompanying article is not to be con­
strued as part of the official proceed­
ings of The Scientific American Com­
mittee for the Investigation of Psychic 
Phenomena. Although in no way con­
cerning the Committee as a whole or 
the publishers of Scientific American, 
we believe the episode described to 
be of sufficient interest to warrant 
publication.':'-Ed. • 

are a number of bent nails, a dozen 
twisted, wire paper clips, several 
leads and slugs from type fonts 
( which I have been informed do 
not tally in size or style with any 
in the Park printery ) ,  a couple of 
small pieces of old, brown linole­
um, a U-shaped piece of wire, an 
agate marble, and a machine nut, 
measuring three-quarters of an 
inch square, which, if it hit any­
body on the head could cause an 
unpleasant bruise. All these and 
scores of additional articles have 
been thrown at one time or another 
during the past two years by this 
unseen force, most of them while 
witnesses were present. 

Recently a man, whose name 
must be withheld, came to see me 
and stated he, too, had seen these 
amazing incidents occur. He had 
heard of the peculiar phenomena 
that were taking place at the Clip­
per Printery, and had visited Mr. 
Park a number of times, purely out 
of curiosity. Never had he been in 
the shop that something had not 
been thrown. My visitor brought 
me a manila envelope which con­
tained the bent nails, paper clips, 
bits of linoleum, and the other 
mementos I have described. He 

stated he had seen several of these 
things land on the floor, on the 
type cases, on a table, At other 
times he had heard them land and 
had turned around to find they had 
struck the floor behind .him. 

At this point in my narrative it 
is imperative to note that thus far 
in the Park case no one connected 
with it is or has been associated 
with any phase of spiritualism. No 
one, not even Mr. or Mrs. Park, 
claims to be clairvoyant, psychic, 
or to possess any occult or super­
natural powers. ( In available his­
tories of poltergeists, this situation 
is not unusual. ) According to wit­
nesses with whom I have discussed 
this case, however, the proprietor 
of the Clipper Printery can, more 
often than not, apparently cause 
the phenomena to recur. The wit­
nesses have stated that sometimes 
an article will be thrown, that it 
will fall behind a piece of heavy 
furniture where it cannot easily be 
retrieved or seen. Under such con­
ditions Mr. Park will say : "Please, 
Mr. Ghost, will you do that again ? 
We couldn't see it that time." 
Within a moment or so,  the per­
formance is more often than not 
repeated. 

When my necessarily anony­
mous visitor walked into my office 
with the avowed intention of pre­
senting the facts of the matter as 
he had seen them with his own 
eyes, he graphically described his 
calls at the print shop and what he 
had seen. He was an enthusiastic 
man of 3 0-odd years, with that 
typical New England faculty for 
keeping both feet on the ground, 
and of scanning new acquaintances 
and new experiences with custom­
ary meticulous shrewdness and 
carefulness ; not a man to let his 
imagination run away with him, 
but quite evidently what he had 
seen in the little Los Angeles print 
shop had impressed him to the core. 
As the whole thing was patently of 
sufficient interest to warrant it, I 
made an appointment with Dun­
ninger, Chairman of the Scientific 
American Committee for the In­
vestigation of Psychic Phenomena. 

ARRIVED at Dunninger's apart­
ment, I introduced the two men 

and we took seats. Dunninger, a 
big fellow, well built, threw him­
self carelessly down on the daven­
port, his arms stretched out along 
the back in complete relaxation. 
My companion . chose a straight 
backed chair, while I slouched into 
an easy chair by a window where 
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I could observe both of them, and 
remarked : "Well, it's your story. 
Tell Dunninger what you told me." 

In the course of his narrative, 
our friend arose, approached to 
within five feet of Dunninger so 
that both were in my direct line of 
vision. With exceeding emphasis 
and with his eyes intently on Dun­

bone?" questioned the magician. 
I shook my head, but I was ex­

tremely suspicious. I had seen Dun­
ninger exhibit his digital dexterity 
many times. 

Then an astounding thing hap­
pened. Now on my guard, I was 
watching Dunninger's hands most 
intently, and although there was 

had followed him from California 
to New York. His dismay and per­
turbation were so pathetic that 
Dunninger took pity on him and 
explained that he had performed a 
sleight-of-hand trick, that there 
was nothing supernatural about 
the episode, and that there was 
nothing to fear. 

Dunninger talked sooth­
ingly to our disturbed 
guest, and while he was 
discussing what had proved 
to be not a spiritistic 
demonstration, but merely 
a legerdemainic perform­
ance, the following items 
dropped, apparently of 
their · own accord, and 
equally apparently from 
nowhere at all : another 
paper clip, a tiny nail, and 
a small stove-bolt nut. 

ninger, our visitor told 
about the amazement he 
had experienced when first 
a paper clip had fallen 
on the floor behind him at 
t h e  C l i p p e r  P r i n t e r y . 
There had been no one in 
back of him, he said, and 
he had neither seen nor 
sensed any movement on 
the part of either Mr. or 
Mrs. Park. He paused a 
m o m e n t  t o  c a t c h  h i s  
breath, and in that instant 
of quiet, something hit the 
floor behind me with a 
minute clicking sound. I 
had been watching Dun­
ninger's expression closely 
to obtain his reaction to 
this story of mysterious 
happenings and I could 

Were these the weapons of a poltergeistic attack? 

D
URING the entire time 

these odds and ends 
were dropping promiscu­
ously in this or that part 
of the room, I only once 
saw a very slight move-

have sworn that he had not moved 
a muscle-but something had hit 
the floor behind my chair, and it 
sounded for all the world like a 
paper clip ! 

I know I opened my mouth, and 
I glanced at our visitor. His mouth 
was open, too-farther than mine, 
I 'll wager. Our surprise must have 
been only too evident, for Dunnin­
ger laughed and said : "Don't both­
er to look for it, Rathbone. You 
won't find it."  

N OW I know . Dunninger fairly 
well. I have seen his sleight-of­

hand performances, his exhibitions 
of the magician's art, several times, 
so the first things I looked at were 
his hands and his arms. They still 
were completely relaxed along the 
top of the davenport, one on either 
side of him. Then I looked at our 
visitor and really was alarmed, for 
his face was as white as chalk. He 
was unsteady on his feet and there 
was a look · of utter disbelief on his 
face such as I have never before 
seen on any man. 

"Why ! "  he exclaimed, almost 
breathless with astonishment, "It's 
followed me here! That's exactly 
the same thing I saw at Park's! " 

"You don't think I caused that, 
do you?"  asked Dunninger. 

"Why, no. You couldn't have. 
You didn't move. I was looking 
right at you." 

"Did you see me move, Rath-

no apparent motion, I saw some­
thing flash through the air and fall 
to the floor directly in front of our 
visitor. He saw it, too, and we both 
looked near his feet where it had 
landed. It was a pair of tiny 
tweezers. 

"You-you've done it !"  he gasped. 
"Done what?" queried Dunninger. 
"Just what the ghost, or what-

ever, did to Mr. Park. But I didn't 
see you move," he added, doubt 
still pre-eminent in his voice. 

Dunninger laughed, and, " Of 
course you .didn't see me move. 
Why should you expect to observe 
movement? Now watch me close­
ly. I'll do it again," and with that 
the small cover of a medicinal con­
tainer landed on the floor between 
us, but again, I saw no movement 
of the magician's hands or fingers . 
It was the old story---.:the hand is 
quicker than the eye-plus a dis­
arming and diverting personality 
and conversation. 

But all the candor and pleasant­
ries in the world weren't going to 
fetch our guest back to normal in 
an instant. He had visibly been too 
greatly affected. He had the ap­
pearance of a man who had come 
to tell us about a momentous inci­
dent, only to find that the incident 
had been duplicated at will before 
his eyes-and he couldn't make up 
his mind whether to believe that 
what he had previously seen had 
been a hoax, or that the poltergeist 
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ment of one of Dunninger's 
hands. It was so imperceptible 
that our befuddled guest missed it, 
but it was there and coincidentally 
I saw a paper clip fly through the 
air. 

Now let me make one thing 
clear. I have never visited the 
Clipper. Printery. I have not with 
my own eyes seen the things de­
scribed to me by word of mouth 
and in detailed written form that 
are reported to have taken place 
in Harry Park's 1 5-foot-square 
printing establishment in Los An­
·geles. The evidence presented 
makes me believe they have hap­
pened and continue to happen, and 
I have no idea what causes these 
apparent phenomena. But I do 
know that when, for the first time, 
the performance of Park's "polter­
geist" was described to Dunninger, 
he duplicated the exhibition to 
such perfection as to all but knock 
a hard-headed Yankee off his feet. 
And I can take oath that only once 
-just for a tiny instant-during 
his entire demonstration did I see 
his fingers or his hands move from 
their relaxed position on the back 
of the davenport. How it was done, 
I do not know-and magicians are 
not generally noted for being lo­
quacious concerning the modus 
operandi which they employ. Con­
fidentially, it was beyond my 
powers of observation-but then, 
perhaps Dunninger, too, is obsessed 
with a poltergeist! 
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93 ,000 ,000 Miles 

After a Decade of Laborious Calculations, 

the Sun's Distance is Slightly Corrected 

H E N R Y. N OR R I S  R U S S E L L .  Ph.D.  
Chairman of the Department o f  Astronomy and Director o f  the 
Observatory at Princeton University. Research Associate of the 
Mount Wilson Observatory of Carnegie Institution of Washington 

THERE is an old saying that we 
do not understand a thing well 

until we can measure it. This obvi­
ously does not apply to everything 
-for example, the intensity of a 
toothache-nor would it be fair to 
claim that we understood some­
thing twice as well because we had 
learned to measure it with half the 
previous uncertainty . Precise meas­
urement has led to many wholly 
unexpected discoveries-from that 
of Neptune to that of argon. But 

the chance of such good fortune is 
not the motive of the investigators 
who are still seeking to make our 
measures more accurate . Like true 
devotees of science, they do it for 
fun-they toil for months or even 

years in devising and applying 
methods of precision - as others 
rejoice in finding a new and more 
direct route to climb some beetling 
mountain peak. This challenge is 
peculiarly tempting when there is 
a weak link in a chain of related 
measurements. For example, the 
shapes of the orbits of the planets, 
their relative sizes, and the laws of 
motion of the planets along their 
orbits, can be determined with 
great precision. 

In terms of the Earth's mean dis­
tance from the Sun-the "astro­
nomical unit"-the dimensions of 
its orbit, and of those of the inner 
planets, can be found with an accu­
racy of about one part in a million, 
and comparable accuracy can be 
reached for Uranus, Neptune, and 
Pluto, when they have been ob­
served over a sufficient number . of 
revolutions. 

We have specifications for a map 
of the solar system, incomparably 
more accurate than any drawing 
could possibly be made. But this 
map has no scale of miles. 

To put one on it, we must first 
find the dimension of the Earth in 
miles-which has been done, by 
the combination of accurate sur-

veys of large parts of its surface, 
with a precision, of one part in 
50 ,000 .  It will then suffice to find 
the distance ' of any planet at any 
time, in terms of the Earth's  ra­
dius ; for the relation of this dis­
tance to the astronomical unit can 
be calculated with great accuracy. 

In principle, we have only to 
sight on the planet from two wide­
ly separated points on the Earth at 
the same time, and the intersection 
of the two lines of sight locates it. 
No single pair of observations can 
give a precise result, for the plan­
et's distance is always thousands of 
times the Earth's diameter, and a 
very small error in determining 
the convergence of the two lines of 
sight will produce a serious one in 
the calculated distance. 

BUT if we have found, in this way 
or any other, an approximate 

value, we may proceed to derive a 
very much more accurate one, by 
combining all the available obser": 

vations - perhaps hundreds of 
. them, made at many observatories. 

If the planet's  orbit is well 
known, the direction can be calcu­
lated in which the planet would 
appear at any given time as seen 
from the center of the Earth-or, 
more realistically, by an observer 
on the surface in line with the cen­
ter and the planet. At this moment, 
observers elsewhere on the Earth 
will see the planet in different di­
rections. This shift from the geo­
centric position:-the parallax-is 
different for each observer, and 
changes as each one is carried 
around by the Earth's rotation. But 
its amount and .direction can be 
calculated, for any place and time, 
by simple geometry, except for a 
scale factor to which it is propor­
tional. This factor represents the 
radius of the Earth, in seconds of 
arc, as seen by an observer at the 
standard distance of one astro-

nomical unit ( or on the Sun at its 
average distance) ,  and is called the 
solar parallax. 

With our approximate value of 
this, we can calculate where the 
planet should have appeared among 
the stars each time it was observed_ 
If our approximate values hap­
pened to be exactly right, if the 
elements used in calculating the 
planet's motion were entirely cor­
rect, and the observations free 
from error, these calculated posi­
tions would all agree perfectly 
with the observations. Of course, 
this will not happen in our imper­
fect world - there will be small 
outstanding discordances, or "re­
siduals" for each observation ­
representing the combined effects 
of errors in the adopted values of 
the solar parallax, of the elements 
of the orbit, and of each individual 
observation. 

T
o separate these influences might 
seem hopeless ; but if we have 

observations enough, made accord­
ing to a properly planned program, 
it can be done. A correction to the 
assumed value of the solar parallax 
will affect each observation by an 
accurately calculable multiple of 
its own amount. The same is true 
for corrections to the orbital ele­
ments.  From each observation we 
thus get an equation connecting the 
values of these corrections with 
the residual. All told, we may 
have hundreds of such equations, 
from which to find the values of 
half-a-dozen corrections. We can­
not satisfy the equations exactly, 
for the errors of observation are 
still in them. But we can find a set 
of values of the corrections such 
that the outstanding residuals, 
after they have been applied, are 
as small as possible. Some of these 
residuals will b� positive and some 
negative ; so the rule is to take 
their squares, Which are of course 
all positive, and reduce the sum of 
these to a minimum. When the al­
gebra is carried through, it turns 
out that this "method of least 
squares" gives a definite answer 
to the complicated problem. If we 
know that some sets of observa­
tions are more accurate than oth­
ers, this can be, and is, allowed for 
in making the solution. 

The reader may have suspected 
that this process is laborious. It 
most certainly is ; but it gives us 
results which represent the obser­
vations as well as can be done. 
These results will not be perfectly 
accurate ; the errors in the Qbser-
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vations will creep into them and 
produce small errors in the final 
values. These may make our cal­
culated results too large or too 
small . We do not know which ; but 
we can estimate the chance that 
this unavoidable error lies within 
certain limits. 

From the final residuals we can 
find the "mean-square" discord­
ance of an observation, and from 
this we can calculate the "proba­
ble error" of our final value of the 
parallax-that is, a quantity such 
that it is an even chance that the 
actual error is greater. The proba­
bility of large errors falls off rapid­
ly. There is about one chance in 
six that an error is more than 
twice, and only one in 23 that it is 
three times, the probable error. 

We can thus get a good idea of 
the trustworthiness of our results, 
provided that our observations 
have not been infested with the 
worst enemies of precise measure­
ment-systematic errors . These are 
errors which repeat themselves 
every time that observations are 
made in the same way. The errors 
that may arise from sources which 
are understood-such as refraction 
-are of course carefully allowed 
for in working up the observations, 
or the program itself may be de­
signed so that they are avoided or 
averaged out. Errors of unknown 
origin can be detected only by 
comparison with observations 
made with other instruments or by 
other methods. Some, but not all 
of them, can thus be detected and 
cleared out during the progress of 
a major piece of work. 

SO far, nothing has been said 
about the main question-which 

planet to observe. The asteroids, 
which appear on photographs as 
sharp, star-like -images, are f�r 
preferable to the larger planets. 
Among these, the best to observe 
are obviously those which come 
nearest the Earth, and at times 
have large parallaxes. As soon as 
Eros was discovered in 1 898 ,  it was 
realized that it , surpassed all other 
planets for this purpose. Its orbit, 
at perihelion, passes within 14 ,-
000 ,000 miles of the Earth's. It  is  
very rarely that the two planets 
happen to come to the proper point 
at the same time. In 1 9 0 1  they ap­
proached within a little less than 
30 ,000 ,000 miles of one another, 
artd extensive series of observa­
tions for parallax were made at 
many observatories. No better op­
portunity occurred till the winter 

of 1 930-3 1 ,  when Eros came within 
1 6,200 ,000 miles of the Earth. No 
equally favorable approach will 
occur for a long time to come, and 
the planet was extensively ob­
served. 

IN recent years, two or three , tiny 
asteroids have been discovered 

which, at times, can come much 
nearer to the Earth than Eros ever 
does ; but it is doubtful whether 
they will be more valuable for the 
determination of the solar paral­
lax. To begin with, these very 
near approaches depend upon an 
even closer coincidence of the time 
of passage of the Earth and the 
planet through the right points on 
their orbits, so that tfiey will be 
very rare. Just because the ap­
proach is so close, the planet stays 
near the Earth for only a few days, 
while Eros can be followed for 
months. Finally, the smaller bodies 
are so faint that, even when close, 
they can be photographed only 
with powerful instruments, while 
Eros, under such circumstances, is 
of about the same apparent magni­
tude as the stars which are used as 
reference points on the photo­
graphs, and good images can be 
obtained with short exposures . 

The general discussion of the 
observations of Eros in 1 9 3 1  was 
placed by general agreement in the 
hands of Dr. H. Spencer J ones­
Astronomer Royal at Greenwich­
who had proved his skill, thor­
oughness, and good judgment in 
handling masses of observations in 
several important investigations. 
The first announcement of the re­
sults was made to the Royal Astro­
nomical Society last June - ten 
years after the observations were 
completed. For this apparently 
long delay, the War has at most a 
minor responsibility. The main 
reason is the great extent and la­
boriousness of the calculations. 
Part of this may be understood 
from the summary account given 
above ; but this says nothing about 
the most time-consuming part of 
the work-the detailed reduction 
of every plate, or of each visual 
observation. Before this could be 
done, the positions of the reference 
stars had to be known. A long list 
had been carefully observed with 
meridian circles at various observ­
atories, but to supplement it the 
places of nearly 6000 fainter stars 
were measured photographically­
as a part of the work which was 
merely preliminary to the main 
investigation ! 
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Other lengthy calculations were 
made to find the systematic errors 
peculiar to different instruments, 
the corrections due to peculiar 
conditions on individual nights, 
and the relative accuracy of the 
different series of observations. It 
was finally found possible to com­
bine the observations with 1 6  dif­
ferent instruments into a single 
consistent mean value. For the so­
lar parallax, this came out 8".7900 
± 0".0013 .  As appears from the 
probable error, the last figure is 
not significant-it is given to avoid 
error due to neglected decimals in 
the use of this value in future 
work. But it appears to be ten to 
one that the actual parallax is 
somewhere between the figures 
8".793  and 8".787.  

T
HE results obtained from differ­
ent methods of observation ( vis­

ual and photographic ) ,  from right 
ascensions and declinations sep­
arately, and from observations 
with different instruments and at 
different places, are remarkably 
accordant - the extreme outside 
range given by them being from 
8".788 to 8".791 . '  

The finally adopted value cor­
responds to a mean distance of the 
Sun of 93 , 0 1 0, 000 miles, with a 
probable error of 15 ,000  miles. The 
round number 93 million miles may 
be adopted for all purposes. This 
makes the Sun's diameter .865 ,400 
miles, and its mass 333 ,400 times 
that of the Earth. 

These values of the distance and 
diameter are greater by 0 . 1 5  per­
cent than those which have previ­
ously been adopted, as the new 
value of the parallax is less in the 
same proportion. The new value 
of the mass is 0.45 percent greater, 
as it involves the cube of the 
parallax. 

This change is rather larger than 
would have been expected. But the 
new set of observations, j udged by 
the agreement of the different in­
struments, and so on, should be 
many times more accurate than the 
old, and there is every reason why 
it should be generally adopted. It 
seems probable that the older val­
ue, which depended largely upon 
the observations of Eros under less 
favorable conditions in 1 9 0 1 ,  was 
affected by some small, and effec­
tively concealed, systematic error. 
But more work, as is usually the 
case, will be necessary before this 
question can be finally settled.­
Princeton University Observatory, 
October 2, 1 94 1 . 
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Insulating "Blackout" Plants 

equipment, ranging from huge 
graders, trucks, cement mixers, 
hoists, and erecting cranes to 
wheelbarrows and small hand tools 
on the work at Tulsa. There is 
about the same amount on the 
ground at Fort Worth. Windowless Bomber Factories Will Contain 

More Glass Than "Daylight" Structures 

The 27 ,000 tons of structural 
steel required for each plant was 
more than any single steel mill or 
fabricating shop could deliver in 
the limited time allowed. The 
Bethlehem Steel Corporation has 
been able to meet the required 
schedule on steel for Fort Worth, 
however, by distributing this work 
among seven of its plants at dif­
ferent locations. Several companies 
have co-operated in production of 
the steel for Tulsa, which is being 
fabricated under a contract with 
the Midland Structural Steel Com­
pany of Chicago, in 1 7  shops 
throughout the Mississippi Valley 
and the Southwest. 

H. T. RUTLEDGE 

A NEW type o f  shatter-proof, 
non-combustible side wall 

and roof construction, combining 
three types of glass fiber with pre­
fabricated steel panels, is being 
used to insure insulation and acous­
tical control for working efficiency 
in the twin 4000-foot-Iong Army 
bomber assembly plants being 
erected at Fort Worth, Texas, and 
Tulsa, Oklahoma. 

Engineers of The Austin Com­
pany, who designed both plants, 
evolved the ingenious combination 
which utilizes products devel0ped 
by Truscon Steel Company and 
Owens-Corning 

'
Fiberglas Cor­

poration in a new approach to the 
task of insulating vast factory areas 
for economical year-'round air­
conditioning. The plants are so 
large, however, that, even with 
this efficient type of construction, 
each requires 7000 tons of refrig­
eration-enough to operate more 
than a quarter million large house­
hold refrigerators-to insure year­
'round working comfort and pro­
duction efficiency in the two plants, 
where a total of 30 ,000  men soon 
will be assembling four-engined 
bombers on moving assembly lines. 

With a total of 406 carloads of 
fiberglas required for these jobs-
203 carloads for each plant-the 
buildings will probably contain 
more glass in their windowless 
steel side walls and roofs than the 
largest daylight factories ever 
built. Alternate layers of fiberglas 
and special vapor-seal paper, held 
together with asphalt, are being 
combined with steel channels, roof­
ing sections, and metal lath to give 
the walls and roofs of all buildings 
maximum strength and the highest 
obtainable acoustical, insulating, 
and light-reflecting qualities., 

Both plants are being built for 
the War Department under direc­
tion of the United States Corps of 
Engineers, who have a staff of 30  
engineers and 238 inspectors, audi­
tOl'S, and clerks on the job at Fort 
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Worth. The Austin Company has 
its own staff of 102  engineers and 
20 clerks at work on plans, speci­
fications, and the detailing of 
mechanical equipment and produc­
tion layouts for the two plants in 
a downtown office building there, 
where Consolidated Aircraft Com­
pany, which will operate the Fort 
Worth plant, has its own consult­
ing engineer. They all work seven 
days and three evenings a week, 
or a total of 65 hours. 

A
NOTHER group of 147 engineers, 

superintendents, auditors, pur­
chasing agents, and clerks are 
located in field offices on the 1450-
acre bomber plant site overlooking 
Lake Worth, where 3500 construc­
tion workers are building the plant 
on a two-shift schedule that runs 
from 5 A.M. to midnight, seven 
days a week. This crew will soon 
reach 6000 .  

Manhattan - Long Construction 
Company, general contractors for 
the Tulsa plant, which will be 
operated by Douglas Aircraft 
Company, is using nearly a million 
dollars' worth of construction 

Because all of the 1 7 1  200-foot 
trusses required for the main aisle 
of each plant are 25 feet deep and 
an equal number of 120-foot 
trusses for the side aisle are 16 feet 
deep-all too high for shipment of 
any completed segments by rail­
they are being assembled entirely 
on the site. While these spans 
weigh 40 tons and 25 tons respec­
tively and can be assembled on the 
ground and raised into place in one 
piece, 1 1 5-ton j ack trusses of 200-
foot span are being assembled in  
place with the aid of  heavy false-, 
work. 

Only one 200-foot hangar door 
opening has been provided in each 

Assembling a leaf of a vertical-lift door of the type to be used in the twin 
bomber plants described. These units will be insulated, weatherproofed 

SCIENTIFIC AMERICAN DECEMBER 1 941 



---------------,ENGIN E E R I N G---------------

plant, that being at the end of the 
assembly line. These doors, and 
eight 200-foot doors in the nearby 
hangar building, will be of the 
Truscon vertical lift type, installed 
in 1 00-foot-wide units to operate 
independently of each other. Four 
1 5 0-foot single-unit doors of the 
same type will be used in the paint 
shop. All will be 40 feet high and 
insulated in a manner comparable 
with the side walls, with weather­
proofing at jambs in keeping with 
the requirements of air-condi­
tioned buildings. 

Bomber assembly plant at Fort Worth under construction, with 11,000 
tons of the ultimate 27,000 tons of structural-steel framework in place 

The assembly buildings and a 
majority of the auxiliary struc­
tures at each plant have an over­
all height of 65 feet. A 13 -inch 
curtain wall of face brick and 
acoustic block, which is being 
specially reinforced with trussed 
rods to make it shatter-proof, rises' 
to a height of 12 feet around the 
base of all buildings. The special 
insulated metal wall extends from 
that point to the roof. Fiberglas 
insulation board continues right 
down to the base of all walls 
through the masonry in order to 
insure absolute control of moisture 
condensation. Even the bolts used 
to anchor the upper walls are 
being insulated to prevent any 
continuous steel contact between 
exterior and interior. 

The roof and wall construction 
will be uniform in all buildings at 
each site, including a two-story 
office building, a maintenance shop, 
and boiler house, all of which ad-

join the 4000-foot-Iong assembly 
building, and a paint shop, hangar, 
and cafeteria buildings, which are 
separate structures. 

By BLANKETING the interior walls 
of each structure with white 

fiberglas, the engineers have not 
only provided for insulation and 
absorption of between 60 and 75  
percent of  alf factory and office 
noises, but have also obtained a 
light-reflecting surface which will 
maintain brightness at a high level. 
Each assembly building will have 
1 7 ,000 two-tube 200-watt fluores­
cent units recently developed by 
General Electric Company for high 
bays, to provide at least 35 foot­
candles at the working plane in 
continuous service. A white cement 
floor will enhance the general 
lighting efficiency by reflecting 
light up to the underside of parts 
and planes on the assc:!mbly lines. 

This machine is forming steel channel sections for the walls of the 
bomber plants, the channels to be filled with four inches of glass wool. 
Interior wall surfaces will be faced with white dust-resisting fiberglas 
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Each plant has been designed 
with two mezzanine levels along­
side the assembly line, for storage 
of various parts and sub-assem­
blies convenient to the particular 
assembly station where they will 
be needed. These mezzanines are 
suspended from the 120-foot truss­
es spanning a secondary aisle be­
side the 200-foot-wide assembly 
aisle, and are supported on one side 
by the center columns. 

It was necessary to provide some 
passage for monorails from afsle 
to aisle at intervals along the 
assembly line, and this need has 
been met by limiting the length of 
mezzanines to 450 feet so that 
there are seven 50-foot transfer 
aisles available for monorail crane 
connections. This has resulted in 
the creation of eight separate mez­
zanines at each level, 3 0  feet by 
450 feet, and these are served by 
eight rotary lift hydraulic eleva­
tors large enough to handle all but 
the heaviest parts and bulkiest 
sub-assemblies, as they are re­
ceived by truck or rail from auto­
motive factories, engine manufac­
turers, or other plants participating 
in the bomber-building program. 

With food wagons and first-aid 
stations, tool cribs,  washrooms, 
and toilets all located directly 
below the mezzanines or on them, 
nothing will obstruct the free 
operation of the interconnecting 
monorail systems which will serve 
the entire area of each assembly 
building. They will be capable of 
carrying a fully assembled four­
engine bomber the entire length of 
the 4000-foot assembly aisle where 
40-foot clearance has been main­
tained, or transferring other over­
head loads up to 20 tons between 
any two points in the 1 ,294,000-
square-foot building area. 

Bombers will progress . through 
the final stages of assembly on 
parallel conveyors_ extending near­
ly 2000 feet through the buildings. 
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Just What 
• 

IS Insanity ? 

Essentially it is Simply a Lack of Proper · 

Adjustment to Environment and Society 

L. J. PANKOW, M . D . ,  B . M . ,  B . S .  

INSANITY has been defined as a 
prolonged deparLure from the 

individual's normal reactions of 
living, thinking, and acting, and 
has also been called the result of a 
failure of adj ustment of the indi­
vidual to his environment. The en­
vironment is the situation in which 
the patient is found, which ob­
viously differs with times and 
places. How the individual meets 
various demands and adjusts, or 
fails to adjust to them, determines 
what is called his sanity or insanity. 
This adjustment is a gradual affair 
from infancy to old age, the young 
child having few adjustment prob­
lems and the mature person having 
many. 

The unborn child has no con­
scious wants . The instant he is 
born, however, he begins to have to 
do some things for himself, in­
stinctively starting to breathe and 
nurse. But still, :the problems are 
very minor, and very little adjust­
ment is demanded. As the child 
grows older, he must ask for a 
drink of water when he feels some­
thing that experience has taught 
him is thirst, or for food when he 
feels something that experience 
tells him is hunger. The mind at 
this time works in a thirsty-drink 
and a hungry-eat manner. Still 
later, the individual finds that the 
idea changes to a hunger-work­
money-purchase-prepare-eat idea. 
It is the matter of how well the 
individual responds and adjusts to 
these desire-effort-satisfaction de­
mands of society that determines 
his normalcy. 

There are certain desires that 
cannot be gratified, and it is the 
reaction of the individual to the 
thwarted desire that determines 
the normalcy of the individual. 

Originally published in The Journal-Lancet, 
Minneapolis, Minnesota, under the title, "What 
the General Practitioner Should Know about 
Insanity . "  The author, with a medical degree 
from the University of Minnesota, is � Sioux 
Falls, South Dakota, general practitioner who 
served on his county insanity board for 15 years, 
and the article Is based on his studies and ex­
periences during that time. 

In any person the reaction to a 
thwarted desire will be one of 
three things : He will forget it en­
tirely ; substitute something else 
for that desire ; or enter into a little 
world of his own, becoming ob­
sessed with the idea that he has 
satisfied that desire. Adjustment, 
either by ignoring or forgetting, or 
by a substitute desire, is normalcy ; 
and inability to adjust to the dis­
appointment of one's environment, 
the abnormal or insane. Practi­
cally every case of insanity will be 
found to have some basis of simi­
larity to this formula. Whether it 
be due to injury, toxin, drug, dis­
ease, degeneration or congenital 
weakness, it is an inability to cope 
with the environmental situation 
that constitutes insanity. 

E
VERYONE suffers disappointments 

and experiences thwarted de­
sires. What elements, then, deter­
mine whether one shall be able to 
cope with these disappointments 
satisfactorily, or develop an in­
sanity? Two elements enter into 
this determination ; the predispos­
ing and the exciting factors. Pre­
disposing factors are chiefly hered­
ity and such elements as the 
different epochs of life, such as 
puberty, marriage, involution, and 
senility. One might compare a 
person to a piece of wood to be 
carved by a whittIer's knife. Some 
woods are naturally soft and re­
spond well to carving. Others are 
normally hard to carve, but when 
softened by some process, lend 
themselves well to carving, Hered­
ity determines what type of wood 
the individual is, and 'the physio­
logical epochs of life may constitute 
a softening treatment that renders 
the hard wood more easy prey upon 
which the exciting causes work. 

The actual exciting causes for 
insanity may be either physical or 
mental insults to the system. Physi­
cal insults are such things as toxins 
or poisons, which may arise from 

within the body or from ingested 
drugs or poisons. Other physical 
insults include inj uries and dis­
eases. Mental insults are such 
things as sudden severe problems. 
Heredity does not, in itself, have 
as great an influence on the pro­
duction of an insanity in a given 
individual as might be supposed, 
nor as great as has been formerly 
believed. True, an heredity well 
sprinkled with insanity is more apt 
to produce an individual who is 
more easily unbalanced in an at­
tempted adjustment to life and the 
environment, but this is not neces­
sarily so. It is enough to say that 
certain hereditary characteristics 
and predisposing weaknesses may 
make the individual sufficiently 
impressionable so that social and 
environmental adjustments are too 
hard to make, and insanity results. 
Also, unless there are some predis­
posing weaknesses of the mentality 
due to heredity · or some other 
weakness, few of the exciting 
causes alone are sufficiently strong 
or damaging to produce an in­
sanity. 

All symptoms of insanity are 
due to a derangement of the nor­
mal psychic or thinking reflex ac­
tion. A reflex is the reception of a 
stimulus, the handling of that 
stimulus in the central nervous 
system, and resultant action. A 

. reflex action may be either mental 
or physical. A simple physical re­
flex action is the knee j erk. A men­
tal reflex is similar except that the 
stimulation, whatever it be, is car­
ried up to a higher level of the 
nervous system, the consciousness, 
where the mental reaction results 
in a definite thought or action. 
Normally, this thought or action 
will always be the same in the 
same individual from the same 
stimUlation. It is other accompany­
ing stimulations that enter with it 
that appear to give varied reac­
tions. When, however, a derange­
ment of the mental faculties exists, 
odd mental reactions develop from 
these stimulations. Such disor­
dered thought-actions and thought­
reactions produce symptoms of 
insanity. 

D
ISORDERS of perception mean 

there is some fault in the recep­
tion of a stimulus. These constitute 
the various ' types of illusions and 
hallucinations. An illusion is an 
improper interpretation of an ac..., 
tually seen object. An hallucina­
tion is the reception of a stimulus 
that never occurred. For the pur-
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pose of this discussion, illusions 
will be separated from hallucina­
-tions only from a point of academic 
interest, and hereafter both phe­
nomena will be considered as hal­
lucinations. Hallucinations are of 
different forms, referable to and 
classified by their origin from one 
of the senses. Thus, auditory hallu­
cinations are voices or sounds 
heard by the patient when, in fact, 
no sounds were actually made. 
Visual hallucinations consist of 
seeing things that did not exist in 
fact. Hallucinations of smell, taste, 
and feeling give rise to their re­
spective false beliefs of the patient. 

The dream states border very 
nearly on true hallucinations in 
that one imagines seeing, hearing, 
and perceiving things that do not 
exist. Clouding of the conscious­
ness is also a form of hallucination, 
because, whether it be a mild 
clouding or a deep coma, the con­
dition is an improper perception of 
the environment. Also in this 
class of improper perception is dis­
orientation" whether it be disorien­
tation of person, disorientation of 
time, or spatial disorientation. 
Hallucinations in general are the 
appearance to the individual of 
something which he has success­
fully repressed or covered up prior 
to a weakening of his conscious­
ness. They may represent sexual 
desires, or the covering up of an 
inferiority by clothing himself in 
power. They may be either pleasant 
or unpleasant, and their true 
meaning is found only in psycho­
analysis. The psychopathic dream 
states, disorientations, and cloud­
ings of consciousness, are all very 
probably mild hallucinations, and 
probably represent the exclusion 
of or getting away from some un­
pleasant or intolerable situation or 
circumstance. 

H
ALLUCINATIONS are disorders of 

ideas due to a faulty perception. 
There are other disorders of the 
content of thought due to stimula­
tion, arising from within the mind 
itself. These are such things as 
delusions, fixed ideas, obsessions, 
and the like. False beliefs need not 
necessarily be delusions, but per­
fectly normal deductions from 
false bases. Examples of false be­
liefs which are not hallucinations 
are such things as believing it to 
be a Monday because the washing 
'is seen on the line. So, again, the 
difference between a false idea and 
a true delusion is that there are 
supporting facts to prove the false 

idea, while a delusion needs no 
supporting facts whatever. A de­
lusion may be fixed or changeable, 
systematized or unsystematized. A 
fixed delusion is one that the pa­
tient adheres to constantly, while 
the changeable delusion is rapidly 
and quickly replaced by others. A 
systematized delusion is one in 
which the individual believes 
something false, not supported by 
any facts, and as a result of which 
he acts, coloring his life by his 
delusion. Delusions, too, are fre­
quently defense reactions to avoid 
unpleasantness. Fixed ideas and 
obsessions are mild delusions, and 
may be found in otherwise per­
fectly normal persons, as well as in 
the insane. A fixed idea is one 
firmly planted on the consciousness, 
which may or may not be entirely 
erroneous. The thing that makes 
it a fixed idea is the fact that the 
person governs his life by the idea. 

An obsession is frequently ac­
cepted af) and known to be false, 
and yet the subj ect is unable to act 
uninfluenced by his obsession. With 
an obsession, a person cannot rest 
until he has yielded to it, after 
which time he is comfortable and 
satisfied. Phobias are forms of 
obsessions that are pathological. 
Common ones are the fears, or 
phobias, of being in a narrow closed 
place, being in crowds, being alone, 
and so on. In themselves, the pho­
bias are not very important symp­
toms, but when associated with 
others, they may indicate a failure 
of adjustment. 

T
HESE disorders of perception, 
called various forms of hallu­

cinations, and the disorders of 
thought content, called delusions, 
are single thought disorders. They 
may start a chain or train of 
thought, it is true, but in th�m­
selves, they are really single, indi­
vidual, and more or less isolated 
thought entities. They may color 
the train of thoughts, but in them­
selves do not alter the course of 
thinking. Nor.mal thinking pro­
gresses in a direct line to a definite 
goal. Even a person suffering from 
hallucinations and delusions may 
have a normal process of thinking. 
Normal thought, then, progresses 
toward a definite goal and all other 
thoughts and ideas fall into a 
proper position until the goal is 
attained. One disorder of the train 
of thought is called flight of ideas. 
In flight of ideas, there is no goal 
at all, or, if there ever was one, the 
train never arrives. The ideas are 
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connected phonetically, or in the 
mind of the patient. Some sound 
of a word used in a statement he 
makes will remind him of another 
thing, and he jumps to a statement 
about that. The disconnected 
thought is as apt to be used as the 
connected. It is due to the extreme 
distractibility of the patient that 
this is so. Frequently an idea from 
outside the mind of the patient may 
distract him. 

Circumstantiality appears simi­
lar to flight of ideas, but differs in 
the very important detail that the 
patient will eventually arrive at 
his go'al. There is a definite rela­
tionship between the thoughts 
stated, but the patient is unable to 
differentiate between the impor­
tant primary ideas and the second­
ary ideas', and so includes them all. 

R
ETARDATION of the train of 

thought, or difficulty of think­
ing, is a limitation of the patient's 
stock of ideas. He will, if given 
enough time and encouragement, 
eventually arrive at the goal. More 
severe retardation is a complete 
paralysis of thinking, a total loss of 
all thought. If there be any re­
sponse to a question or command 
at all, it may be nothing more than 
a repetition of the words j ust 
spoken to him. 

These phenomena usually have 
a meaning. In the flight of ideas 
and the circumstantiality, the pa­
tient has some .idea which he wants 
to hide. In the retardation and 
paralysis, the defense mechanism 
has failed, and the subject retreats 
into slowness or silence. 

Disorders of feeling are also dis­
orders of the thought content, but 
of those special thoughts called 
emotions. Exaltation is a feeling of 
elation not warranted by the en­
vironment. Depression is 'an un­
warranted unhappiness, dejection, 
or melancholia. There may be a 
total loss or severe impairment of 
emotional feeling. Severe emo­
tional impafrment is usually found 
only in greatly deteriorated minds. 
Morbid anger, also an emotional 
instability, is found especially in 
the feeble-minded or mental de­
fectives with mental deterioration. 
This condition is an insanity or 
psychosis superimposed on a fee­
ble-mindedness. These patients, 
frequently go about looking for 
something to get angry about. 
When encountered in one of the less 
feeble-minded, it becomes a very 
dangerous condition, for the patient 
is capable of some sustained 
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thought and can lay plans for re­
venge. The excessive emotional 
expression is usually a matter of 
the person getting into the emo­
tional state that his various hallu­
cinations and delusions may have 
placed him, or where he feels he 
deserved to be. Absence ' of the 
emotions usually denotes that the 
patient is living in his imagination 
entirely, where he is apart from 
everything else, and enjoying him­
self with no help from the world 
at all . 

Amnesias or memory losses, 
which are severe forms of ordi­
nary forgetfulness from which we 
all suffer to some extent, may be 
due to some toxic or traumatic in­
jury to the brain structure itself. 
In such cases they are hardly symp­
toms of insanity. When not due to 
some . insult to the brain tissue, 
however, they are usually an ex­
pression on the part of the person 
to forget some unpleasant experi­
ence. Paramnesias, or remember­
ing things that never happened, 
are just the opposite of forgetting. 
They are expressions of the same 
sort, the wish to remember some­
thing that they wish had happened. 

Rather peculiar to one form of 
insanity, the paranoid state, is the 
disturbance of personality. The 
symptom is usually due to a system 
of delusions becoming so complex 
and organized as to demand a 
change or transformation of the 
personality to fit the environment. 
This may result in' the patient's  
believing that he is some figure of 
history. Or he may cease in his 
own belief to have any person at 
all. Occasionally, when more than 
one set of well systematized delu­
sions occurs, several personalities 
are found in one person, and the 
one active at a given time will de­
pend on which set of delusions is at 
the height at that particular time. 
There is usually a complete am­
nesia between the different per­
sonalities, no one remembering any 
of the acts or characteristics of the 
others. ' These are cases of dual or 
multiple personalities. 

One more set of symptoms is 
rather important in that it refers 
to the effect of some of these men­
tal symptoms on the motor voli­
tional system. These are referred 
to as disorders of action. Usually 
a mental excitement results in 
physical activity increase, and 
mental depression results in de­
creased physical activity. These 
may be reversed. Other disorders 
of action are the impUlsions and 
compulsions. An impUlsion is the 
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uncontrollable desire to perform an 
act. Common examples are pyro­
maniacs, kleptomaniacs, and dip­
somaniacs. A compulsion is an 
urge to do something which the 
patient does not want to do, and 
frequently the act is very disgust­
ing and abhorrent to him. In re­
fusing to act when the compUlsion 
develops, the patient suffers acute­
ly. 

IN A subsequent article the .author 
will deaL specificaLLy with the 

pure psychoses (paranoia, demen­
tia praecox, or schizophrenia, and 
manic-depressive insanity ) ;  aLso 
with the injury- or disease-caused 
insanities (paresis, the seniLe de­
mentias, toxic insanities) .  

• • • 

VITALLIUM 

Plates Used to Repair 

Skull Defects 

MANY a soldier came home from 
the last World War with a metal 
plate in his head where a piece of 
skull had been shot away or so 
crushed that it had to be removed. 
Soldiers and civilians similarly in­
j ured in the present war will have 
their skull defects repaired with 
vitallium plates, it appears from, 
a report by Dr. Fred W. Geib, of 
Rochester, New York, in the Jour­
naL of the American Medical As­
sociation. 

Vitallium, an alloy of chromium, 
nickel, and cobalt, at first proposed 
for dental use, "makes the strong­
est and least complicated plastic 
repair of the skull known," Dr. 
Geib states in a Science Service 
report. "It is rigid, stronger than 
bone, non-corrosive and inexpen­
sive and requires a much less com­
plicated cranioplastic operation 
than any in use at the present 
time. The patient can be back at 
work on heavy duty within three 
weeks after the operation." 

Dr. Geib's patients were not 
wounded soldiers ; they were civil­
ians, one of whom had osteomye­
litis of the skull following indus­
trial injury. The other two had 
brain hemorrhages which caused 
such pressure that pieces of skull 
had to be removed to save their 
lives. Grafts of bone from the 
patient's ribs and cartilage have 
recently been used to replace the 
missing skull piece in such cases. 

The vitallium plate which Dr. 

Geib recommends is cast according 
to a pattern of the defect in the 
patient's skull. Slots are cut into 
it from the outer edge, so that it 
can be bent to fit the skull. Lugs 
extend over the edges of the skull, 
and the plate is screwed into the 
skull through holes in these lugs. 
The operation of inserting the 
plate and fastening it to the skull 
takes about one hour. 

The soft tissues beneath the 
skull grow up around .the vitallium 
plate and through the slots in it, 
completely incorporating it in a 
soft, gelatin-like covering. No 
harmful conditions in either skull, 
plate, or tissues under it have been 
found in any of the patients, the 
first of whom has now had his 
plate in place for two years. After 
the death of one of the patients 
from another condition, his skull 
was carefully examined and the 
findings showed how the tissue had 
incorporat«;d the vitallium plate 
and was holding it firmly in posi­
tion as if it were part of the tissue. 
Vitallium has been used within the 
last three years in other types of 
bone surgery by two other groups 
of surgeons. 

BURNS 

Announcement of New Treatment 

With Sulfadiazine 

SPRAYING sulfadiazine, one of the 
new miracle sulfa drugs, directly 
on burns is being hailed as the most 
effective method of treating burns 
yet devised. At the Johns Hopkins 
Hospital, in Baltimore, 1 14 badly 
burned patients were swiftly 

. healed by the new method an­
nounced by Dr. Kenneth L. Pick­
rell, of the hospital's surgical 
department, says Science Service. 

Burned areas "healed more rap­
idly than with any form of treat­
ment previously used at the Johns 
Hopkins Hospital,"  surgeons on 
the hospital staff declare. Some of 
them believe the sulfadiazine 
method will revolutionize the 
treatment of burns, eliminating the 
need for skin grafting and plastic 
surgery to efface scars and correct 
deformities. 

No preliminary washing or 
cleaning of burned areas is needed. 
The nurse starts spraying the sul­
fadiazine while the surgeon is 
scrubbing his hands in preparation 
for removal of blisters and loose 
tissue. The sulfadiazine allays a 
great deal of the patient's pain and 
a narcotic may not be needed. 
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Bow to Make a Mastodon 
Students of  Paleontology Reconstruct a 

Model of Amebelodon from Fossils 

C. STUART J O HN S T O N  
Department of Paleontology. West Texas College 

FOSSILS of an ancient, long-jawed 
mastodon named Amebelodon, 

that lived in Texas in the Pliocene 
Epoch of the geologist's Tertiary 
Period, have been used at the West 
Texas College as the basis of a life­
size restoration of this little-known 
member of the large and widely 
variant mastodon family. The 
amebelodon was not so large as its 
more familiar relative of compara­
tively recent geological time. It 
had at the end of its lower j aw a 
pair of tusks prolonged and in near 
contact at the outer ends so that, 
together, they constituted a long, 
narrow scoop, prod, or "crowbar" 
for uprooting and digging out the 
plants on which it fed. 

The first step in the restoration 
of this mammal, which lived about 
5,000 ,000 years ago, was the model­
ing of a small figure seven inches 
in height. The fossil limb bones of 
the actual animal then were placed 
in position on the laboratory floor 
and full-size sketches were made 
of both the side and top views. 
From here on the actual fossils 
were not needed. 

The sketches thus made served 
as a guide in constructing the 
framework. This was made as 
rigid as possible, with strong roll­
ers at the end of each leg. The 
legs were constructed on two-by­
four scantlings. The general surface 
of the animal was built of wire 
screen placed on the framework, 
stayed and made rigid by ordinary 
wooden laths. In order to obtain 
lightness, this wire screen, or hard-

First a seven-inch model of 
the extinct mammal was made 

ware cloth, was placed as near the 
final surface as possible. 

After covering the framework 
with the screen, to approximately 
the general contours of the original 
animal, the structure was then 
covered again with a layer of bur­
lap dipped in molding plaster. This 
served as a base upon which the 
final modeling could be done. 

When this burlap base was fin-

Next, a life-sized framework 
of common lumber was set up 

ished and dry, it was sized with a 
thin solution of flake glue ( colored, 
so that in putting it on it would 
be easy to note which parts had 
been thus sized, and which had 
not) . in addition to sizing the 
plaster, the glue acted as a binder 
to the final layer which was to be 
placed upon it. 

�r - -- --- -

I(��\ t� 
Framework covered with screen, 
ready for burlap and plaster 

This final layer, into which the 
skin texture and surface detail 
were to be worked, was made of 
papier mache, a strong, hard, yet 
very light, material. This was pre­
pared by making a pulp of news­
papers. This pulp was then mixed 
as needed with molding plaster, 
yellow dextrin, and glue. The mix­
ture was prepared with equal parts 
of molding plaster and paper pulp, 
to which was added about one fif­
teenth by volume of yellow dex­
trin. To a gallon of this mixture 
a teaspoonful of glue was added to 
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retard setting. By increasing the 
percentage of dextrin and plaster 
a harder material may be pro­
duced. A mixture such as this sets 
slowly, giving ample time for 
working in and modeling the de­
tails. 

After the papier mache was 
placed on in the desired position, 
it was covered with finely woven 
cheese cloth. This served the 
double purpose of helping to give 
skin texture, and at the same time 
hold the papier mache in position 
until it had time to set. It is also 
much easier to model the papier 
mache with the cheese cloth cover-

Burlapped and plastered and 
ready for final papier mache 

ing than without it-wrinkles are 
easily worked into the material, 
thus giving a life-like appearance . 

Glass eyes about an inch in dia­
meter, such as those used in com­
mercial taxidermy for mounting 
antelope heads, were set in place. 
Heavy, black eyelashes were made 
from the bristles of a dust brush. 

�1*:. 1 
. j. 

Papier mache applied and skin 
modeled in · it. All finished 

Finally, the completely modeled 
animal was given a coat of flat gray 
paint, applied with a brush, so that 
high lights and shadows might be 
worked in where desired. 

This animal was typical of the 
western plains about 5,000 ,000 
years ago and is thought to have 
inhabited the forested region along 
the streams and water courses. The 
size of the ears and the length of 
the trunk are, of course, prob­
lematical, but otherwise the pro­
portions are believed to be scien­
tifically accurate. 

EDITOR'S NOTE : Amebelodon, 
discussed above, was a mastodon, 
as stated, but was not the masto­
don. What we commonly know as 
the mastodon was, however, only 
one of a whole family of masto­
donts ( correct plural spelling ) ,  and 
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its claim to fame as the mastodon 
rests merely on the circumstance 
that this rather recent animal, 
Mastodon americanus, is the one so 
often dug up from our swamps. 
Yet there were numerous other 
members of the family, each dif­
ferent, at different times in rela­
tively recent earth history-say, 
the past 1 0,000 ,000 years-also dif­
ferent contemporary races at each 
time. The amebelodon was one of 
these, neither recent, like the mas­
todon, nor very early ; it stood 
roughly midway in time. For illus­
trative comparison with motor car 
models : If the familiar mastodon 
was a recent model of about 1939 ,  
though no longer manufactured, 
then the amebelodon might have 
been one of the models of about 
1 9 1 5. The model did not long sur­
vive-maybe no more than a mil­
lion years or so. It either wasn't 
altogether satisfactory on the road, 
or the conditions changed, causing 
better engineered models to forge 
ahead. 

• • • 

"CRAZY DRIVERS" 

May Actually 

Be Insane 

THE "crazy driver" who whizzes 
by you at 70 miles an hour may be 
insane - literally. Probably the 
most vicious group of dangerous 
drivers on the highways are the 
mentally ill, according to Dr. 
Lowell S. Selling of the Psyco­
pathic Clinic of Detroit's Record­
er's Court, reports Science Service .  

"Even in cities where there are 
a number of highly developed 
psychiatric and mental hygiene 
clinics, "  he said, "there are indi­
viduals who are suffering from 
mental diseases. Some of them 
have never been sent to a doctor 
and in many cases their own fami­
lies do not know that they are in­
sane. The average layman does 
not recognize symptoms of insanity 
unless the patient's behavior is ex­
tremely bizarre."  

Some of the mentally ill have 
grandiose ideas. They think they 
are more important than other 
people and that they can pay for 
any amount of damage they might 
do to life or property with their 
cars. Some are nervous, unstable, 
and excitable so that in an emer­
gency they do the wrong thing. 

Sufferers from the mental dis­
ease dementia praecox, or schizo-
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phrenia, are likely to  include the 
type of person with violent sus­
picions and false ideas that he is 
being persecuted by the police or 
m'ysterious organized groups. Such 
a person may interpret a gesture 
of a pedestrian as being a sign to 
some conspirator in a plot and de­
liberately run his car into the pe­
destrian to kill him in what is 
imagined to be "self protection ." 

• • • 

TIMBER: An all-time high from tim-
ber sales on national forest areas 

was reached at the end of the fiscal 
year of 1941. Receipts were $4,789,-
040, compared with $4,389,893 in 
1930, the previous record. 

• • 

THE UNIVERSE 

Pictured By A 

"Multiplication Table" 

• 

A NEW picture of the Universe 
from the smallest things to the 
greatest is given by a sort of mul­
tiplication table suggested by M. 
Davidson in the Journal of the 
British Astronomical Association. 
Taking his cue from Sir Arthur 
Eddington's famous lines in his 
book "The Expanding Universe,"  

"A hundred thousand million 
stars make one Galaxy ; 

"A hundred thousand million 
Galaxies make one Universe" 

Dr. Davidson proposed a series of 
things each of which multiplied by 
100 ,000  would give the size of the 
next in the series, according to 
Science Service. 

Beginning with the �lectron, as 
the smallest thing known in the 
Universe, the multiplication table 
of the Universe would run like 
this : 

A hundred thousand electrons 
side by side stretch the width of 
an atom. 

A hundr:ed thousand atoms side 
by side stretch the width of a white 
blood corpuscle. 

A hundred thousand white blood 
corpuscles side by side reach a 
length of 1 3  feet. 

A hundred thousand times 1 3  
feet i s  the radius o f  the minor 
planet Vesta. 

A hundred thousand times the 
radius of Vesta will reach from 
the center of the Sun to one-third 
of the distance to Mercury-the 
planet nearest the Sun. 

A hundred thousand times this 
distance is one-tenth of a light year 
or the distance that light, traveling 
1 86 ,000 miles per second, would 
reach in the tenth part of a year. 

A hundred thousand times a 
tenth of a light year is of course 
1 0 ,000 light years, one time sup­
posed to be about the size of our 
own Galaxy or Milky Way system, 
but now believed to be more than 
ten times as large. 

A hundred thousand times 1 0,-
000 light years is  a billion light 
years, a distance that would 
stretch across the whole Universe 
now visible to astronomers. 

Here ends the table of M. Da­
vidson, but not the Universe. With 
each increase in the size of tele­
scopes, with each increase in the 
sensitiveness of photographic 
plates, the visible Universe is ex­
tended. And the number of stars 
coming in with each increase in­
dicates that the end is still far 
away. Every theoretical model of 
the Universe, beginning with Ein­
stein's, has made the radius of the 
Universe thousands of times great­
er than that of the part now- visible. 

BETTER PLYWOOD 

Results from 

Improved Adhesives 

T HE plywood industry is on the 
threshold of a new production era, 
according to a statement to a Sen­
ate committee by Paul H. Appleby, 
Undersecretary of Agriculture. 
"Output,"  he said, "increased from 
200 million square feet in 1932  to 
700  million square feet in 1936  
owing ' mainly t o  the inherently 
fine qualities of plywood as a 
structural material-high strength 
for its weight, for example. But 
now plywood far superior to that 
formerly used is available by vir­
tue of improved plastic adhesives 
that are impervious to water. Fur­
thermore the properties of wood 
and plywood alike can now be 
modified almost at will by impreg­
nation with resin-forming mater­
ials followed by heat and pres­
sure. 

"This new type of plywood, 
waterproof and capable of being 
compressed and molded to form 
odd shapes and integral units, lends 
itself to almost unlimited develop­
ment. In aircraft, for example, it 
can be used in the construction of 
wings, leading edges of wings, 
wing tips, fuselages, ailerons, 
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flooring, bomb-bay doors, instru­
ment panels, and" so on. Its use for 
such purposes would tend to re­
lieve the aluminum alloy situation 
and at the same time would bring 
into the defense program an in­
dustry whose resources of labor 
and materials have not " yet been 
tapped to the extent possible. "  

CUTS GLARE 

Etching Glass Surfaces 

Reduces Reflection 

RESEARCH in television in RCA 
Laboratories has led to a new 
chemical process to reduce extra­
neous reflections from glass. It 
now becomes possible virtually to 
eliminate the streaks that glare 
across show windows, " framed pic­
tures, ground-glass screens on 
cameras, and other glass surfaces 
or panels. For example, the glass 
faces of electric meters and the 
multiplicity of dials that confront 
airmen, as well as those of auto­
mobilists, now can be made reflec­
tion-proof, minimizing chance of 
error in reading. 

Success in this conquest of re­
flections from large surfaces was 
achieved while striving to improve 
contrast on television cathode-ray 
tubes. Since the images are "paint­
ed',' on the glass face of a cathode­
ray tube, thence to be passed on 
through a thick glass protector 
plate to a glass mirror, the chal­
lenge of reflections was baffling. 
The experts, in their study, went 
back as far as 1 9 0 0  to pick up an 
important clue dropped by Lord 
Rayleigh, the eminent English 
physicist. 

He had jotted down in the rec­
ord of his observations that hydro­
fluoric acid, diluted one part in 200 
of water, removed a thickness of 
glass corresponding to about one. 
quarter wavelength of light each 
hour. Following up this clue, the 
research experts discovered fur­
ther that an application such as 
Rayleigh used could impose on a 
glass surface an almost invisible 
film of low reflecting power. 

Extending the investigation of 
the effects of hydrofluoric acid liq­
uid and vapor on glass, new sign­
posts were found for clearer vision 
in television and in the wide fields 
in which glass is used, whether in 
tiny lenses or big show windows. 
Of particular interest to the opti­
cal field is the fact that, as the 
amount of reflection is reduced; the 
light transmitting quality of the 

lens SUbstantially increases and 
greater contrast results. 

Dr. F. H. Nicoll, research scien­
tist of RCA Laboratories, devel­
oped the new formula. His process 
is based upon the exposure of the 
glass surface to hydrofluoric acid 
vapor. The vapor etches away a 
small amount of surface, leaving a 
thin, transparent film of calcium 
fluoride measuring in thickness 
approximately one-quarter wave-

Half treated; half not 

length of light. Exhaustive tests 
show that the film withstands hard 
rubbing, that it can be washed 
with water, alcohol, and a number 
of other solutions, and can be sub­
j ected to relatively high tempera­
tures without danger of serious 
impairment. 

Maj or contributions to this same 
field, depending upon coatings 
added to the surface of the glass, 
have been made by Doctors John 
Strong, Katherine Blodgett, and C. 
II. Cartwright. These other meth­
ods, developed so far, have not 
been applicable to large sheets of 
glass, as is Dr. Nicoll's process, Oi, 
in some cases, they have been lack­
ing in economy and in resistance to 
wear and weather. 

TIN FINISH 

Can Be Applied 

Rapidly, Easily 

ApPLICABLE to all copper &_ld brass 
surfaces, a new material for pro­
ducing a tin finish may be applied 

" in ten seconds. In many instance� 
this process can replace slow boil­
ing methods of tin plating. The 
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finishing solution is prepared by 
dissolving sixteen ounces of sodium 
cyanide and six ounces of Bon 
White paste, made by the Alrose 
Chemical Company, in a gallon of 
boiling water. 

When cooled to room tempera­
ture, no further heating is neces­
sary and no adj ustment is required, 
as the material is completely plated 
from the solution. The life of the 
solution depends on the production 
volume. Enamel and glass contain­
ers are used and the work can be 
conveniently handled in baskets or 
on wire supports. 

This new product, it is claimed, 
assures an inexpensive, highly ef­
fective white finish and, being pure 
tin, " offers appreciable tarnish re­
sistance. The new finish has al­
ready found wide acceptance in 
many industries. 

POOR MILEAGE 

Generally Ignition 

is to Blame 

IF YOU'VE been wondering why 
your car doesn't give you better 
gasoline mileage, take the advice 
of an expert and look for the 
trouble where 85 percent of such 
difficulty lies-in a faulty ignition 
system. 

" This advice, based on Ford Motor 
Company experience with cars in 
the field, is offered at a time when 
the government is urging public 
support in conservIng fuel, oil, and , 
rubber. 

Most people blame the carbure­
tor when their cars seem to be 
using excessive amounts of fuel. In 
fact, a maj ority of car owners put 
the finger of blame on almost 
everything else but the ignition 
system. They usually start tinker­
ing around with the delicate carbu­
retor adjustments, or ask service 
men to change the adjustments. 

But take it from the experienced 
automotive engineer, when you?re 
having trouble with fuel economy, 
you'll find in four cases out of five 
that the ignition system is out of 
kilter. 

If the timing is advanced too far, 
the fuel mixture in the cylinder 
fires too soon. This causes the pis­
tons to work against ( instead of 
with) each other and results in 
what is known as "piston ping." If 
the timing of the spark is retarded. 
too much, combustion in the cyl­
\llder is not completed when the 
exhaust valve opens and the un­
burned fuel mixture is forced , out 

335  



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

and burned in the exhaust mani­
fold. 

Findings show that poor spark 
also causes much of the gasoline 
mixture to be exhausted from the 
engine without burning. T h e  
sources of poor spark are numerous 
but here are a few of the more im­
portant : low battery charge ; bad 
wiring connections ; burned, pitted, 
or badly adjusted breaker points 
in the distributor ; a "short" in the 
coil, rotor, spark plugs, or some 
other parts of the high-tension sys­
tem ; faulty coil ; and dirty, badly 
spaced or worn spark plugs. 

COLOR COILS 

Modify Light From 

Fluorescent Tubes 

p LASTIC c�ils have been <levelopea 
which color fluorescent lights, con­
trol their brilliance, and correct ­
color distortion. Made of tenite, a 
shatterproof plastic, the diffusing 
coils fit tightly over the tubes and 
can be used for their decorative 
effect alone. 

The diffusers are produced by 
winding thin, transparent, and 
translucent strands of tenite into 
tight, spring-like coils. Since the 
plastic has an unlimited color 
range, any shade or combination 
of shades is possible. 

Color correction for white and 
daylight fluorescent light - both 
inherently .deficient in red rays­
can best be obtained with coils 
made of red and clear strands of 
tenite wound together. An insuf­
ficient amount of red rays in light 
can give a "cold" effect and make 
red and other colors containing 
red, such as brown, appear unna­
turally dark. Pink coils not only 
serve as diffusers, transmitting 
more than 70 percent of the tube's 
light, but they also aid in correct­
ing color distortion. 

Illumination engineers and inte­
rior decorators can now obtain en­
tirely new effects in lighting. The 
coils are virtually indestructible 
and will outlast many lamps. They 
are molded by extrusion. In this 
process, continuous lengths of the 
heated plastic are forced from a 
die much as toothpaste is squeezed 
from a tube. The plastic hardens 
when cool and is coiled in the de­
sired lengths and diameters. 

Although the size and wattage 
of fluorescent tubes may be 
changed in order to vary the 
amount of light available, the 
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brightness of any single tube once 
installed is constant, it is pointed 
out. Tenite coils are a step towards 
solving the problem of varying 
this intensity. Since the plastic is 
manufactured in forms ranging 
from clear transparency to opacity, 
the amount of light shed by a tube 
sheathed in · tenite depends upon 
the translucency of the coil. 

The most outstanding result of 
tests so far made is the ability of 

They remove glare, add color 

the solid pink plasticoils to trans­
mit a great amount of light. This 
ability, together with its high spec­
tral transmissi'on of red rays, and 
its cutting down of transmission 
of yellow rays, makes it an even 
better diffusion shield than the 
clear because a degree of color 
correction can be obtained. 

• • • 

AUTOMOBILES: Over tlie years, 
more than 1500 different makes of 

automobiles, propelled by electricity, 
steam, or internal-combustion en­
gines, have been built in the United 
States. 

• • 

EYE DEFECTS 

Can Often Be 

Corrected 

• 

RECENT advances in eye-diagnos­
tic and corrective techniques make 
it possible to rehabilitate many of 
the 123 ,000  men who have been 
rejected for military service be­
cause of defective eyes, according 
to Dr. R. J. Beitel, member of 
American Optical Company's bu­
reau of visual science. In substan­
tiation of his assertion, he referred 
to a Southbridge youth, · Lionel 
Proulx, who, rejected by the Army 
Air Corps because of poor eye con­
vergence, had his eyes brought to 
normal by eye-coordination train-

ing with the aid of prisms and the 
metronoscope, an instrument for 
correcting disabilities in connection 
with reading. 

After this training, Proulx was 
able to pass the Royal Canadian 
Air Force physical examination 
and in the near future expects to 
use his reconditioned eyes in flights 
over Germany. 

According to Dr. Beitel, many 
men with similar visual conditions, 
who have been rejected by Army 
doctors, can have their eye effi­
ciency brought back to normal by 
such orthoptic or other corrective 
treatment. 

BRUISED FRUIT 

Cushions Reduce 

Spoilage Loss 

To prevent bruising of fruit 
while it is being graded, and thus 
decrease losses due to spoilage, one 
of the large Georgia peach growers 
now uses the new latex foam 
cushioning material on his grading 
and sorting tables, it is reported by 
The B. F. Goodrich Company. 
Similar use has also been made of 
the product by a large North Caro­
lina potato grower. 

LOST CIVILIZATION 

Ivory Eyeballs, Jet 

Pupils, Carved Masks 

FURTHER information about the 
strange lost civilization discovered 
at Point Hope, Alaska, last year, 
was reported by Dr. Harry L. Sha­
piro, associate curator of Physical 
Anthropology of the American 
Museum of Natural History, on his 
return after a season's work at this 
site. 

This throws added light on the 
discoveries made in 1939  and 1 940 
by an American Museum-Univer­
sity of Alaska expedition under the 
direction of Dr. Froelich G. Rainey, 
which located the vast remains of 
a prehistoric town on the ancient 
migration route from Asia to 
America. Differences in the color 
of the vegetation disclosed five 
long avenues of some 600 buried 
dwellings that probably housed 
3000 people on the barren gravel 
spit of Point Hope, 1 3 0  miles above 
the Arctic Circle. Subsequent ex­
cavations in the graves that led 
out from the town site uncovered 
remains and implements very dif-
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ferent from those of the prehistoric 
and present-day Eskimo tribes of 
that region. This ancient culture 
has been labeled "Ipiutak" from 
the Eskimo name of a small spit of 
land near the site. 

In log-walled tombs, constructed 
in rectangular shape, well-pre­
served skeletons were found with 
their implements for use in the 
after-world. The most exciting of 
the finds were those in which the 
skulls were equipped with large 
ivory eyeballs, inlaid with j et pu­
pils, and fantastic ivory carvings 
evidently used for decoration. The 
graves also contained many arrow­
heads, fine flint tools, needles, and 
other artifacts of daily living. The 
carvings and implements made by 
these people were sufficiently dif­
ferent from the known Eskimo cul­
tures to encourage the American 
Museum in a further search to 
trace the origin of the unknown 
race. 

The Ipiutak culture is especially 
distinguished by a unique ivory 
art, an abundance of finely chipped 
flat tools, and by an emphasis on 
land hunting gear. Many imple­
ments widely distributed among 
all previousy known Eskimo people 
are absent. Moreover, in certain 
respects the Ipiutak culture, al­
though the oldest in the area, is 
more complex and developed. 

Dr. Shapiro and Dr. Rainey ex· 
cavated 500 tombs in an area cov­
ering an extent of six miles leading 
out from the Ipiutak town. One of 
the most interesting discoveries is 
a beautifully carved ivory mask 
made in several sections, with the 
inset ivory eyes peculiar to the 
Ipiutak burials. The mask was 
found in a tomb enclosing the re­
mains of a man, woman, and child. 
The body of the child was resting 
on the knees of the man and the 
huge ivory mask covered the body 
of the child. The sigificance' of this, 
and other Ipiutak burials is un­
known, and as strange to the living 
Eskimos on Point Hope as it is to 
anthropologists. 

SHATTER-PROOF 

Non-Bursting Oxygen 

Tanks for Airmen 

THAT steel tankful of breathing 
oxygen means life to p. war-plane 
crew flying at 20 ,000 feet, but with 
stray bullets in the air it's like sit­
ting on a time-bomb. When a ma­
chine-gun slug hits that vital oxy­
gen cylinder, it's quite likely to ex-

Above: One that can't burst and 
one that did. Right: Testing 
containers with .50-caliber 
armor - piercing ammunition 

plode with a roar and hurl deadly 
j agged pieces of steel through the 
cabin as the terrific internal pres­
sure of as much as 1800 pounds per 
square inch is released. 

Since the sted chunks could 
wreak more destruction than bul­
lets, military air experts were 
quick to realize the danger of using 
ordinary oxygen cylinders in mod­
ern combat flying where an other­
wise harmless stray bullet might 
knock out the entire crew and 
cripple the plane. This was the 
problem put up a few months ago 
to engineers of Walter Kidde & 
Company, maker of oxygen breath­
ing cylinders, and it was solved by 
the development of a completely 
shatter-proof oxygen cylinder that 
would not burst when riddled by 
.50-caliber armor-piercing bullets. 
The nature of the metal used in the 
new tanks is kept secret. Bullets 
will penetrate it, as one of · our 
pictures shows, but the pressure so 
released will not fracture the tank. 

FOREST DAMAGE 

In Michigan Caused 

By Over-Cutting 

FOREST resources in Michigan's· 
Upper Peninsula are threatened 
with serious inj ury because of 
over..,cutting in the area. Some 758  
million board feet are being taken 
annually, although good manage­
ment would allow not more than 
589 million, if existing forests are 
to be maintained and a large group 
of industries supported on a per­
manent basis. 

The Forest Service of the De-
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partment of Agriculture reports 
that the allowable yield could be 
increased within 40 years to 650 
million board feet, and eventually 
to 1 000 million feet a year, but the 
increased output, and even the 
maintenance of preSEnt produc­
tion, depends upon the creation of 
sustained yield units and the elim-

ination of timber "mining" or des­
tructive methods of harvesting. 

At the present annual rate of 
758 million feet it will not be many 
years before usable forest re­
sources are gone, says a new For­
est Service report on the Upper 
Peninsula. Loss of resources would 
be followed by unemployment, 
lower standards of living, financial 
breakdown, and resultant distress. 
However, the foresters point out 
that these conditions can be avoid­
ed by good management of the 
remaining forests-proper cutting 
methods, close utilization of low 
grade timber, and careful protec­
tion of young growth. 

A reduction in the present cut­
ting rate, while producing tempo­
rary unfavorable conditions in a 
few cases, will result in the crea­
tion of permanently improved con­
ditions for the area as a whole, 
says the report. 

FIRE-PROOF 

House Insulation Checks 

Spread of Flames 

A DRAMATIC demonstration of the 
fact that glass-wool insulation, in 
addition to helping keep homes 
warm in winter and cool in sum­
mer, serves effectively as a fire 
wall to check the spread of flames 
was recently provided by a fire in 
a home of wood frame construction 
with a shingle roof. Some years 
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ago the house was insulated with 
glass wool blown into the sidewalls 
and into the ceiling of the second 
story. 

The fire started when sparks 
from the incinerator ignited the 
roof. The roof and roof rafters 
burned fiercely, but the insulation 
of the second floor ceiling acted as 
a fire wall and, although the heat 
of the flames was intense, the j oists 
of the second floor ceiling burned 
very slowly. 

The second floor ceiling finally 
gave in, but only under the weight 
of the fallen chimney which was 
constructed at an angle 'in order to 
pass through the ridgeway. Even 
after the cave-in of the second 
floor ceiling the insulation contin­
ued to protect the flooring of the 
second floor so effectively that in 
only one place was it sufficiently 
damaged to require replacement. 

Due to the degree to which the 
insulation slowed the spread of the 
fire, the occupants of the house, 
with some outside assistance, were 
able to remove almost all clothing, 
bedding, and personal effects from 
the second floor before the ceiling 
fell. 

STARTER SWITCH 

A NEW "no-blink" starter switch 
which will end a fluorescent lamp's 
life when it has reached the stage 
where it blinks on and off, has j ust 
been announced by Westinghouse. 
Designed specifically for the 40-
watt Mazda fluorescent lamp, the 
neW switch will eliminate blinking 
and flickering of burned-out 
lamps. Starter switches will last 
longer because they will not be 
impaired by repeated attempts to 
start lamps. The "no blink" switch 
makes the group replacement idea 
feasible when lamps are installed 
in inaccessible places. 

HEAT LAMP 

Built-In Reflector, 

For Home Use 

A NEW infra-red lamp bulb with 
self-contained reflector and two 
new fixtures, including a table and 
a floor model, have resulted from 
General Electric 's solution to the 
problem of eliminating aluminum 
reflectors in home-type heat lamps. 
The new 250-watt, 1 1 5 -volt lamp 
is mushroom shaped to accommo­
date the correctly designed reflec­
tor built in behind the filament. 
Reasonably uniform distribution 
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Uniform heat-ray distribution 

of the heat rays is provided by the 
finish and contour of the reflector. 
At close range, the energy is dis­
tributed over a small circle and at 
high intensity. Exposures taken at 
greater distances increase the' area 
over which heat is distributed, but 
the intensity decreases with the 
square of the distance. 

Because it is sealed within the 
bulb, the reflector is protected from 
the tarnishing effects of air, dust, 
and water ; its original condition is 
preserved to provide maximum . re­
flection efficiency for the life of the 
filament. The filament has been 
designed to operate at a cherry­
red heat so that glare has been re­
duced to a minimum. The color is 
pleasing and comfortable to the 
eyes and is readily associated with 
infra-red radiation. 

VIBRATING 

Hand Tool Of 

Many Uses 

BOTH home craftsmen and profes­
sional mechanics will find a wide 
variety of uses for a new vibrating 

hand tool recently announced by 
Burgess Handicraft Supplies. This 
tool, shown in an accompanying 
drawing, operates on any 1 1 0  volt, 
A . C . ,  60 cycle line. 

Delivering 7200 strokes per min­
ute, the tool point can be used for 
engraving on jewelry, marking 
steel tools and parts ( except tem­
pered or hardened steel ) ,  marking 
glass and metal signs, and for other 
similar engraving on a wide va­
riety of materials. 

The tool comes equipped with 
interchangeable steel needle points, 
and several different types of at­
tachments are available. These in­
clude knife blades, hammering 
tips, and special cutters, all of 
which are interchangeable in the 
tool chuck. With these attachments 
it is possible to do high-speed wood 
carving and a wide range of metal­
tooling, leather working, and other 
pounding or pressing operations. 

• • • 

SEA SAFETY: Asbestos shields on 
lifeboats of British oil tankers pro­

tect crews from torpedoed ships when 
surrounded by burning oil and can 
also be used as sails. 

• • 

OLDEST PLASTIC 

Bitumen Still Can 

Be Improved 

• 

W RILE we talk glibly of the fact 
that bitumen, in which we include 
asphalt, is the oldest plastic, ap­
parently having been used by a 
very old boatbuilder, it remains a 
fact that industrially bitumen be­
came a:n important material only 
when the chemical industry de­
manded it as an anti-corrosion 
compound, when the electrical in­
dustry found it useful as a dielec­
tric, when road building assumed 
import9-nce because of the growth 
of the motor industry, and when 
this last found it useful as a mold­
ing material for holding acid 
accumulators. 

Nevertheless, there is still much 
to learn about bitumen and there 
is still room for improvement. Cer­
tainly the road constructors are not 
too pleased with it, for it has poor 
adhesion to the mineral aggregate 
which it is presumed to bind. Re­
cently Dr. C. Mack, of the Imperial 
Oil Company, Ontario, discussed 
this adhesion in a paper at the 
Chemical Society. There is no 
doubt that this property can be im­
proved by the addition of certain 
agents . AIIlong these copper sul-
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fate and ferric chloride were men­
tioned as being useful ; presumably 
in the latter case some oxidization 
or decomposition to more viscous 
and more adhesive compounds 
takes pIace. 

It is interesting to note a recent 
patent by the Standard Oil Com­
pany which avoids direct admix­
ture with bitumen, but induces 
adhesion to a road surface by 
covering the latter with a film of 
lead naphthanate, a material of 
great "stickiness," before finishipg 
with bitumen. 

There is little doubt that the 
adhesion of bitumen to mineral 
aggregate can be achieved very 
easily, but the chief deterrent of 
most methods lies in the fact that 
economically bitumen can stand 
little or no increase in price. 

These notes carry sufficient in­
terest for plastics generally, since 
their modification in one way or 
another grows apace. It is obvious 
that these problems are akin to 
plasticizing and that the road con­
structors can learn something from 
the plastics industry. The reverse 
is also obviously true. - Plastics 
(London ) .  

CLOUD HEIGHT 

Measured With 

Light in Daylight 

A TINY, 1000-watt mercury lamp 
developed for searchlights and 
television studios has been used to 
solve a vital problem of aviation­
the daylight measurement of the 
height of clouds from the ground. 

Maurice K.  Laufer and Laurence 
K. Foskett of the National Bureau 
of Standards discovered that by 
proj ecting the light from a Gen­
eral Electric high-intensity water­
cooled quartz mercury lamp, and 
noting with a photoelectric cell the 
"splatter" of the light where it 
hits the cloud, the altitude can be 
calculated by triangulation. 

"During the daytime. "  they ex­
plain in the Journal of Research of 
the National Bureau of Standards, 
"dark overcast clouds at an eleva­
tion of 9000 feet have been readily 
detected. For cumulus clouds illu­
rriinated by direct sunlight and 
having elevations up to 4000 feet, 
the detection is positive." 

The proj ector consists of the 
lamp located at the focus of a 24-
inch parabolic mirror having a 
10-inch focal length. The detector 
cdnsists of a vacuum-type photo­
tube placed immediately behind a 
diaphragm with a slit opening 

WITH - you, as with us, defen.e come. first. 
Our output of optical In­
struments Is being rapidly 
increased to meet the de­
fense emergency . We will 
endeavor to give our cus­
tomers the best service 
possible u nder existing cir­
cumstances, and ask your 
sympathetic ,cooperation . 

Edward Bausch . . .  Microscope Maker 
WHILE Pasteur and h i s  contempo­

raries were fighting the combined 
forces of supersti tion and disease to lay 
the foundations for modern bacteriology, 
another young man was designing a 
microscope that would help immeasur­
ably in spreading the benefits of science 
to all mankind. 

While Pasteur was proving that heat­
ing would destroy the organisms that 
were making French wines turn bitter, 
and perfecting the pasteurizing process 
that fl\akes his name immortal, in Amer­
ica, Edward B ausch was computing his 
own obj ectives, grinding his lenses and 
fitting the parts for the first B ausch & 
Lomb Microscope. 

While Pasteur was proving his pro-

cedure for the cure of rabies by saving the 
life of the li ttle Alsatian peasant, Joseph 
Meister, Edward Bausch was working 
day and night to demonstrate his belief 
that quali ty microscopes could be m ade 
in quantities and at such prices as to 
bring them within the reach of all stu­
dents and research workers. 

Today�you'll find B ausch & Lomb 
Microscopes in all the far corners of the 
world. Scientists in education, medicine 
and industry alike, know that no better 
optical instruments can be had than those 
bearing the Bausch & Lomb Trademark. 

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

ESTA B LI S H E D  1 8 53 

AN AMERICAN S CI E NTI FIC I N STITUTIO N  PRODUCING O PTICAL G LA S S  A N D  I N STRUMENTS 
F O R  NATIONAL D E F E N S E ,  E D U CATION, R E S EARCH, I N D U STRY A N D  EYE SIGHT C O R R E CTIO N  

3/25 by 1 1 / 1 6  inch located at the 
focus of an eight-inch plano-con­
vex condensing lens. 

The narrow beam from the 
1000-watt lamp is projected into 
the sky at a frequency of 120  
flashes per, second ; the rays scatter 
when they hit the clouds. This 
light scattering is detected by the 

- photoelectric cell located at a 
known distance from the lamp and 
adjusted for this flash frequency 
that will distinguish the beam 
from background light . 

The cloud height then is deter­
mined by the solution of the tri­
angle formed by the line of the 

beam to the clouds, the angle of 
the photoelectric cell sight upon 
the clouds, and the base line con­
necting the beam proj ector and 
the phototube. 

FLEXIBLE PLUG 

Eliminates Broken Wires, 

Short Circuits 

T HE operation of "wrist action" 
electric plugs, designed to elimi­
nate kinking and twisting of elec­
trical appliance cord s, is clearly 
shown by the "Lucite" demonstra-
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tion model recently produced by 
the Davis Manufacturing Company 
and illustrated in one of our pho­
tographs. 

Swinging freely in any direction, 
tl1e swivel plug takes up practically 

It spins around 

all the bending and twisting which 
constantly occurs in attachment 
cords for irons, toasters, and other 
appliances. 'Thus the cord troubles 
which often come at the point 
where the cord enters the plug are 
eliminated in the wrist action plug ; 
the swivel action prevents twisting 
of the cord. No wires enter the 
plug. 

• • • 

LUMBER - Nearly 1,000,000,000,000 
board feet of lumber have been cut 

from timber taken off American forest 
lands since 1909. This amount of 
lumber laid in a plank walk two feet 
wide would reach from the earth to 
the sun-a distance of 93,000,000 
miles. 

• • 

DUST STORMS 

Can Build Up As Well 

As Tear Down 

• 

I F DUST storms aren't up to one 
thing, apparently they are up to 
another. A few years ago they 
were awarded responsibility for 
digging out the "dust bowl." Now 
it appears that they also pile up 
bluffs. 

Huge dust storms which swept 
the United States more than fifty 
thousand years ago created many 
of the large clay bluffs that line 
the highways of the Mississippi 
valleY, according to . Dr. Earl T.  
Apfel, professor of  geology at 
Syracuse University. 

Large drifts of wind-blown clay, 
found throughout the Central 
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Plains of the United States and in 
small patches in Connecticut, 
Massachusetts, New York, and 
elsewhere, known as "loess, "  were 
deposited by huge "dust storms" 
which raged in North America 
during the Great Ice Age, more 
than fifty thousand years ago, Dr. 
Apfel says. The storms occurred 
in periods between successive in­
tervals ()f glacial activity, and the 
loess deposits are usually classified 
according to the in.terglacial inter.., 
val in which ' .  they were . formed. 
For instance, the >Loveland loess; 
heaps, found .from eas;tern Iowa to 
western Nebrask�, i are c()mI>lex in 
origin and prob�bly were buil�< up 
from deposits)�id down in several 
interglacial intervals 

• • • 

ACCIDENTS :  More than three out of 
every five traffic fatalities during 

1940 resulted from accidents that 
occurred in rural areas. 

• • 

LIGHT, PLUS 

Flexibility Featured In 

Illuminated Maqnifier 

• 

FIRST described some months ago 
in these pages, a combined magni­
fying lens and light unit, particu­
larly adapted to first-aid work, is 
now being produced in a new style, 
more compact, and with an im­
proved mounting bracket. One of 
our accompanying photos shows 
both the old and new models ; both 
give magnification and light 
wherever needed and both can be 
moved about with a minimum of 
effort, remaining in whatever posi­
tion they are placed. Brackets 

available include a type that may 
be attached to the arm of a chair 
or table and one that is mounted 
on a pedestal. 

CORYPHODON 

Skeletons of Hippopotamus­

like Animal Discovered 

SEVERAL skeletons of an ancient 
hippopotamus-like animal known 
as coryphodon, together with 
"spare parts" consisting of extra 
skulls, limb bones, j aws, and so on, 
have been found in Colorado by an 
expedition of the Field Museum of" 
Natural History, under the leader:.. 
ship of Bryan Patterson, assistant 
curator of paleontology . 

Since there are at present only 
three reasonably complete cory­
phodon skeletons in all the mu­
seums of the world, this new find 
constitutes a real scientific treasure 
trove . 

Coryphodon was not closely re­
lated to the hippopotamus, despite 
its superficial resemblance. The 
evolutionary line to which it be­
longed has become totally extinct. 
The animal lived in the Eocene 
period, near the beginning of the 
Age of Mammals, reckoned at be­
tween 5 0  and 60  million years ago. 
-Science Service. 

DECIPHERMENT 

London Scientists Perfect 

Reading of Charred Documents 

IMPROVEMENTS over older methods 
of preparing charred documents 
for decipherment have been 
worked out by two technicians at 

Helps in removing particles from eyes and in other first-aid work 
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the Metropolitan Police Labora­
tory, W. D. Taylor and Henry J. 
Walls, who, in Nature (London ) ,  
state that, "in spite of its topical 
interest, the subject is not a new 
one ; but we have already obtained 
results which we think, taking into 
consideration the simplicity and 
general applicability of the meth­
od, mark a distinct advance on 
anything hitherto recorded. 

"Briefly, the method consists in 
treating the document with chloral 
hydrate ; this substance appears to 
exert an as yet unexplained 'clari­
fying' action on the burnt figures 
or letters. The chloral hydrate is 
applied in a 25 percent alcoholic 
solution ; after several applications, 
the document being dried at 60 
degrees, centigrade, between .each, 
a mass of chloral hydrate crystals 
will form on the surface, and at 
this stage a similar solution con­
taining 10 percent glycerine is ap­
plied and the document dried as 
before. It may then be photo­
graphed. The most suitable type 
of plate is a contrasty non-color­
sensitive one. 

"The method is equally satisfac­
tory for typescript and for printing, 
and with certain modifications has 
been found to restore writing. 
Furthermore, the reading matter is 
restored equally on both sides of 
the paper. 

"Certain distinct advantages 
which are possessed by this method 
are : ( 1 )  it appears to be applicable 
to any type of document ; ( 2 )  it is 
fairly quick ; ( 3 )  it has never yet 
in our hands failed to produce a 
readable result ; ( 4 )  it requires no 
special apparatus other than a 
copying camera. 

"It has so far elUded us to find 
a satisfactory explanation in phy­
sical or chemical terms of this 
action by chloral hydrate."  

SUGAR 

Identified by New 

Polarizing Instrument 

IDENTIFYING and measuring sugar 
in baby's diet has been simplified 
by development of a new medical 
and research instrument which 
employs light-control polaroid 
film to determine if the sugar is the 
proper type. 

Announced by the American Op­
tical Company, the new polarime­
ter functions because sugar has the 
power of rotating the direction of 
polarized light, light vibrating in 
one plane only. Identification of 
sugars in diets is important because 
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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 1O¢. Laundry and valet services 

are at standard prices. You can breakfast in the Coffee 

Shop for 35¢ . . .  60¢ 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 

P o r k  A ve n u e, 49th to 50th 
New York 
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Y E S !  - O n l y 1 m a n  i n  1 000 c a n  
en joy this u n usual  treaH W e  use only 
the choice, large blocks 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 k e  t h a t  extra· 
ca p a ci ty 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 o b  of 
carvi ng design, which g ives this  rug· 
ged, hefty pipe remarkable l ig ht. 
ness and balance in  your mouth as 
well as in your hand.  Th at's the 
RARE RUSTIC o n ly i m a n  in  1 000 
can have-at this bargain price ! 
It's up to you to act /ast . . .  NOW 
. . .  and our  guara ntee below 
says: YOU DON'T RISK A C E NT. 

Condenser Filter ... elimi· 
nates all juices and tar 
. . . . g uarantees cool, 
clean smoking . 

li��ttlliDlml Here's our pledge. You exa m· !fMltfd4til ine  the pi pe,
. 

sm�ke it with the l!. �-�.!!-�-!!!!��!I. tobaccos, en loy .t. If you de. 
cide our claims don't measure up 1 00%, keep 
pipe a n d  tobaccos • . .  a n d  we retu rn your  money 
i n  full. Speed your order o n  the way today to get 
In on this. Dol lar  bi l l ,  check, money.order or 
sta m ps wil l  do . • •  a n d  you' l l  get entire combina. 
tion without further cost. Or, if you prefer, send 
pen ny post card and pay postman $ 1 .00 plus l Sc 
C.O.D. fee. 

JAM ES B. HALL, Inc. 
Pipe Purveyors & Tobacconists 

34·Y UNION SQUARE (Cor.16th St., N. Y. C. 
(II Convenient, Visit Our Retail Shop) 
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only certain kinds pass as nutri­
tional factors through the intes­
tinal walls to be absorbed by the 
blood stream. 

The new instrument enables the 
scientist to determine that honey, 
for example, is largely a left-hand 

sugar, a '  levulose, because it ro­
tates polarized light counter-clock­
wise ; also that corn syrup rotates 
polarized light clockwise, and is a 
right-hand, or dextrose, sugar. 

In' the , new polarimeter, which 
resembles a small telescope, light 
from . a sodium flame passes 
through a polaroid disk, a sample 
tube, another polaroid disk, a tele­
scope obj ective, and an eyepiece. 
Crossing the polaroid disks dark­
ens the tube. But if a sugar solu­
tion is placed in the tube, the field 
becomes light. Rotating one of the 
disks restores darkness. A scale 
and a drum on the instrument pro­
vide means for measuring the sug­
ar in the solution. 

ELECTRIC HEAT 

Removes Paint, Putty, 

Without Damage 

E LECTRICAL appliances for quick 
and safe removal of paint and putty 
have recently been designed by 
Tamms Silica Company. The paint 
remover, which plugs into any con­
venient electric outlet, is held 
against the surface from which the 
paint is to be scraped; quickly the 
paint softens, permitting easy re­
moval with a putty knife. The 
handle of the appliance is well in­
sulated to protect the operator 
against the heat generated. This 
paint softening appliance comes in 
two sizes, one for use on large 
painted areas and a small size for 
use on window frames, door j ambs, 
furniture, and so on. 

The putty softening unit oper­
ates on the same principle of ap-

plying electrical heat locally. The 
device is so shaped that, after 
plugging into an electric light 
socket, it can be held against the 
line of putty surrounding a window 
sash. The heat softens the putty 
quickly whereupon it may be re­
moved with any suitable tool. It is 
claimed that the risk of glass 
breakage is practically eliminated. 

GROWING AUTOS 

F ann Crops (lnd Animals 

Do Their Share 

T HE automobile industry is one of 
the farmer's best customers, ac­
cording to a report based on the 
extensive use of farm products by 
the Ford Motor Company in build­
ing cars and trucks . 

It is estimated that for each 
1 ,000 ,000 units it manufactures, 
Ford needs from the American 
farmer the following agricultural 
items : 

Cotton-69,300 ,000 pounds, or 
the annual output of 433 , 1 2 5  acres. 

Wool-3,204,000 pounds, or the 
wool from approximately 8 0 1 , 000 
sheep. 

Wood-1 12,000 ,000 board feet, 
or 20 ,500 acres of forestlands. 

Cattle-30,000 head to provide 
1 ,500 ,000 square feet of leather. 

Soybeans-600,000 bushels. 
Flax-1 18 ,000 bushels, equiva­

lent to 17 ,500  acres. 
Tung oil-1 95,000 gallons.  
Hogs-20,000 head, to provide 

1 ,000 ,000 pounds of lard oil lubri­
cant. 

Corn-451 ,500  bushels, equiva­
lent to 1 1 ,280 acres. 

Wheat-120,000 pounds as flour 
used in foundry. 

G6ats-87,500 head, to provide 
350 ,000 pounds of mohair material. 

Jute-5,000,OOO pounds. 
Pine pitch-2,060 ,000 pounds. 
Sugar Cane-enough to provide 

2 ,500 ,000 gallons of molasses . 
Honey bees-83,000 ,000 bees, to 

produce 6000 pounds of beeswax. 
Castor oil-1 50 ,000  gallons. 
Most of the cotton brought to the 

Ford Rouge plant is used in the 
form of upholstery cloth and in 
tire fabric. Wool is used in uphol­
stery and for certain gaskets. The 
cow plays its part by providing 
leather upholstering, gasket mate-
rial and glycerine. 

' 

Soybeans have many uses in the 
Ford industries. Chief among them 
are in the body finishes, molded 
electrical parts, and as core oil and 
bond in the foundry. Flax is utilized 
in paints, core oil, soft soaps, and 
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glycerine. Two chief uses for tung 
oil are in enamels and varnishes 
and in brake linings. 

The hog contributes lard oil for 
rear axle lubricant and also pro­
vides bristles for brushes. Jute 
goes into carpet backing, and pine 
pitch is used for foundry resin, tur­
pentine, adhesives, paints, and lac­
quers. Sugar cane provides alcohol 
for anti-freeze, shock absorber 
fluid, and various solvents. Castor 
oil is used for lacquer and artificial 
leather and hydraulic brake fluid. 

Beeswax is utilized as electrical 
imbedding compound. 

NO CURE-ALL 

A Newly Developed Grass 

Sometimes Repels Some Insects 

NUMEROUs reports of the discov­
ery of a kind of grass that repels 
mosquitoes having been widely dis­
seminated, apparently in rather 
glowing form, through the daily 
press, a number of our readers 
have written for information con­
cerning the find. As is too usual, 
it turns out to be somewhat limited 
in value, though valuable - in the 
tropics. 

The United States Department of 
Agriculture, when asked for data, 
replied as follows, and this may be 
taken to pin the account down to 
the facts even if it does greatly 
limit the hopes of those concerned : 

"Apparently the grass referred 
to, MeZinis minutiflora, commonly 
called molasses grass, has been 
given considerable publicity as to 
its repellent qualities against mos­
quitoes, ticks, and even · snakes. 
There is some question as to its 
being toxic to insects such as mos­
quitoes, cattle ticks, and tsetse 
flies. Experiments conducted at the 
Puerto Rico Agriculture Experi­
ment Station proved that molasses 
grass does not kill the common 
cattle tick. No doubt the oily sub­
stances secreted by the grass do act 
as a partial repellent and in a pure 
thick stand may tend to prevent 
development of certain insects. 

"The grass is a native of Africa 
and has been introduced into South 
America where it has taken hold 
well . .  It has been introduced into 
Florida on several occasions but has 
never survived the winter there. 

"Perhaps additional information 
regarding this plant and its insec­
ticidal qualities can be obtained 
Trom Dr. H. Pittier, P. O. Box 255,  
Caracas, Venezuela. Dr.  Pittier is  
a botanist who has worked in 
Venezuela for many years ."  

LATEST TYPE . N DUSTRIAL & LABO RATO RY EQ U IPM ENT 

FO R IMMED IATE DEL IVERY AT U N USUAL PRICES 

BRONZE GEAR AND 
CENTR I FUGAL PUMPS No. 1 Centrifugal 

NO. 4 "  
No. 9 

Inlet 
��" 
%" 

1 ��" 

Outlet 
1 ' " , 8 · 
1 ' " ,2 

1 " 

Price 
$ 6.50 

13.50 
16.50 

With 
A. C . motor 

$25.00 
32.00 
35.00 

No. l �fz 
No. 2 
No. 3 
No. 4 
No. 7 
No. 9 
No. 1 1  

COROZONE 

OZONATOR 

An electrical device 
that converts ordi­
nary oxygen into 
ozone. . Revitalizes 

Suitable for laboratory, �a�&,rio ��t�. 
o

.
r 
. .  

ho
.
me

: . . . 
1 10 

.�Olt 
. �� $9.50 

Exhaust Fans, Bucket .Blade, 
G. E. A.C. 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 "  1750 1800 19.50 
1 6 "  1140 1650 27.50 
1 8 " 1 7 50 2500 22.50 
1 8 "  1140  2100 32.00 
20" 1140 2800 36.00 
24 " 1140 4000 42.00 
24" 850 3800 45.00 

Other voltages & frequencies available at slightly 
higher prices. 

Synchronous M otors 
New Emerson 100th H.P . •  900 R .P.M. 1 10 volt 60 
cycle hollow 25/32 shaft vertical or horizontal 
mount, no base. Has many applications. . . $7 .50 

, 
General Electric Immersion Heaters 

. for 1 �2" 

etc. 
per 

Can 
be used as 110,  220 volt or 3 volt. 

600 Watt . . . .  $1.50 
750 " 1.50 

3000 Watt 

1200 Watt . . $1 0.50 
2000 " . . .  12 .50 

$1 2.00 

Converters 
120 volt D .C. 

to 
110 volt A.C. 

60 cycles, 
100 mill. amp. 

output 
lightweight, 

excellent 
for 

testing, etc. 

$7.50 
Large variety in stock. 

PORTABLE GRAPHIC TEMPERATURE 
RECORDERS 

Light weight, 24 hour chart. 

"Tagliabue" 30 to 60· F . . . . . . . . . . . . . . . . . . $15.00 

"Practical Instrument Co." 30 to 60· F . . . 13.50 

"Bristol" -10 to 1l0· . . . . . . . . . . . . . . . . . . 27 . 50 
. 

Prices of other ranges on request. 

G�,
ar ��: 

%" 
%" 
%" 

1 " 
" 1 %" 

Price $ 9.00 
" 10.00 

11:50 
12 .50 
15.00 
16 .50 
48 .50 

$25.00 
27.50 
28.50 
32.00 
�7.50 
49.50 

on request 

Latest Model Compressor 
Suitable for 

FACTORY, LABORATORY or HOME 
Quiet-Effici

.
ent-Powerjul 

Ideal spraying outfit for all liquids such as paints, 
enamels, etc. Can also be used for cleaning, tire 
inflating, and general purposes, Equipped with 
General Electric, %, HP. a.c. motor. Quincy air 
compressor, adjustable safety valve. and 100 lb. air 
gauge. A heavy duty Plummer spray gun with 15 

fe�o�p��::'a�:�ge����!;r ����!'tr:,��e $45.00 

D U RAKOOL M ERCURY SWITCHES 
This metal mer­
cury switch over­
comes faults of 
u s u a  1- mercury 
switches. May be 
turned a full 360 0 •  
H a s  thousands of 
known applica­

tions from tiny lab instruments to gigantic power 
controls. 

1 Amp. . .  . . . . . . .  $1.10 20 Amp . . . . . . . . . .  $3.15 
3 Amp. . . . . . . . . .  1 .65 35 AmP. . . . . . . . . .  5 .50 
5 Amp. . . . . . . . . .  1. 65 65 Amp. . . . . . . . . .  11.00 

10 Amp. . .  . . . . . . .  2.00 200 Amp . . . . . . . . . . 50. 00 

B r o w n  & 
S h a r p e 
pumps, new, 
can be used 
for gasoline. 
011, k e r 0-
sene, a n d  
other lIulds. 
Stand a r d 
��Jr 1 n p u. t 
and output 
pipe thread. 
%. in. shaft. 
Size 4X3%,x 
3 \� diam. 

TRANSFORMERS 
Jefferson, high volt­

age. single pole; 120 

volts primary. 5000 
volts secondary. '15 
watts capacity Wgt. 

1O�2 # ,  6��" L. 4��" 

W. & 5" H. 
Price . . . . . $6.50 ea. 

FORCED DRAFT B LOWERS COMPLETE WITH M OTOR 
TYPE H.P. R.P.M. cu.  FT.  MIN. INLET OUTLET PRICE 

o 1120 1 750 160 4 % "  3 % "  . $20.00 
0 %  % 1 7 5 0  350 6%" 3%" 22.50 
1 Ik 1 7 50 535 6 "  4%" 28.50 
1 1,4 '4 1 750 950 7'1.," 6 " 35 .00 
1% 'I., 1 7 5 0  1900 9 '1., "  7 "  75 .00 

PRlCIl8 QUOTED ARE FOR A.C. 1 1 0  V. 60 CYCLES ONLY. 
OTHER VOLTAGES ON REQUEST. 

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 . 
110-5 CHAMBERS ST. NEW 'YORK CITY, N. Y. 
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I N S O U T H  AMER ICA  Lo� w.tch. are 
Itno .... and _-..1 m all the c.aplt.la of _ 10 
... _ •• publica. '-4"'9 Ie • .t ... the< .. .. Me. 
..... eoId Lo� w. ch. 10. up ... cIa 01 150 ,...... I.oft9>n- W.tch. mlOY I clenlUp . .. .. U . 

n the ... oou.ntrl. 01 the .. th ...... . U \  M.lIioo. and 
an the t.land .epubli .. 01 the C&lIb ....... Tnaly. 
t1u_hou1 the _o, l d. no oth .. ...... on 10 •• Ien 
__ _ auch .. . . .  Longln .. . 

Wherever there is an appreClation .of thmgs 
fine and beautiful, you will find LongmeB 
Watches .held in the highest esteem. Over 
the years, .they have proven themselves UnI­
formly dependable, accurate; and long­
lasting. Their excellence and elegance have 
been recognized by 10 world's .  fair qrand 
prizes, 28 gold medals, and more honors for 
accuracy than any other timepiece. 

Longines jewelers now show the 75th 
Anniversary Lon�es Watches priced $44* 
upward; ql.so a. companion watch of distinc­
tive merit in the medium price field, the 
Wittnauer Watch, priced from $27.50*­
produclll of 

LONGINES:WITTNAUER WATCH CO., INC. 
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Industrial Growth 

New Products and Processes That Reflect Appli-

cations of Research to Industrial Production 

COOL WELDING 

Refrigerated Points Last 

Longer, Weld BeHer 

DESIGNED to increase productivity 
of resistance welding equipment, 
especially in welding of aluminum 
and stainless steel, a line of refrig­
erating units for many types of 
welding machines is announced by 
Progressive Welder Company . 

Believed to be the first time "re­
frigerated welding" has been made 
commercially available, the unit 

makes possible continuous welding 
of four to ten times as many spots 
in aluminum without requiring 
point dressing. 

When used in combination with 
a spot welding machine, the unit 
reduces electrode temperature to a 
point where-in spite of the high 
heat necessary to' produce a weld­
electrodes will be continuously 
covered with frost. This reduction 
in temperature has so increased 
point life that 10 minute runs, 
continuously, at 100  welds per min­
ute without point dressing are not 
unusual for the combination of a 
Progressive three-phase aluminum 
welder and the refrigerating unit. 

The unit can also be used for 

welding other types of material 
besides aluminum and stainless, 
and may be applied to the cooling 
of industrial coolants, cutting oils, 
and so 'on. 

The new units are available in a 
range of three sizes, designed re­
spectively for use with ( 1 )  a sin­
gle aluminum welder, ( 2 )  two 
welders, and ( 3 )  a bank of four 
such welding machines. The units 
are provided with automatic ther­
mostatic control, all standard safe­
ty appliances, built-in dehydrator, 
heat exchanger, external indicat­
ing thermometer, highest efficiency 
pump with variable pressure. 

Peculiarly enough, while the re­
frigerating unit absorbs a consid­
erable amount of heat, experience 
indicates that welding machine 
settings are actually lower than 
when operating with water cool­
ing. The lower setting of the heat 
control generally required is prob­
ably due in part to the higher con­
ductivity of copper at the lower 
temperature. 

Installation of the refrigerating 
unit is quite simple. Being self,. 
contained, it is necessary in most 
cases only to disconnect the water­
lines to the electrodes and couple 
the refrigerator unit inlet and out­
let connections to the electrode 
water piping. 

MARKERS 

For a Wide Range of 

Machine Uses 

A GREATLY expanded line of mark'" 
ers . of various types suitable for 
cutting slots, notches, knurls, ser­
rations; graduations, and calibra­
tion . lines on machinery, ordnance, 
dials, indexing or calibrating col­
lars or rings, bevelled disks, and so 
on, is now available through New 
Method Steel Stamps, Inc. 

For use where the marks need 
not be precisely indexed around 
the circumference or periphery of 
the parts, markers of the roll type 
may be employed in any lathe. 
Where high production is demand­
ed, they may be mounted in a tur.­
ret lathe, screw machine, or other 
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high-production machine tool. The 
marking rolls are suitable for grad­
uating or knurling on steel, bronze, 
brass, aluminum, or any other 
workable material. It is also possi­
ble for the calibration lines to be 
limited to a portion of the circum­
ference or periphery, the roll 

Types of markers 

�arker being equipped with stops 
that prevent repeating the design 
or markings even though the lathe 
or screw machine spindle on which 
the part is mounted continues to 
rotate. 

These roll marking devices are 
also suitable for use where greater 
accuracy is required by gearing 
them to the parts to be marked in 

. such a manner that the calibra­
tions will be precisely located 
around the circumference. Proper 
registering devices to suit the de;" 
sign of the sp�cific pieces on which 
the lines or serrations are to be cut 
may readily be obtained. The 
markers are . available either with 
or without correspOnding' numer­
als. In some cases the numerals 
may be added by a separate mark­
er after the calibration lines have 
been made on the part. 

In addition to the more conven­
tional cylindrical types with index­
ing lines or calibrations around the 
periphery, graduation markers are 
also available with bevelled edges, 
or may be of disk type for produc­
ing serrations on the sides of col­
lars, ferrules, and so on. ' Si�es 
range from rpicrometer thimbles 
up to large calibrated hand wheels 
on machinery. Calibration lines 
can be varied in length, with any 
spacing desired. Similarly, the de­
sign of the markings may be 
varied. 

Machine stamps for use in pres­
ses may also be obtained with any 
desired lines or markings. 

ZINC PLA TJNG 

New Process Utilizes 
Waste Materials 

. CHEAP sources of zinc instead of 
the usual zinc anodes may be used 
in a new process of zinc plating in 

u. s .  A B M Y  Ii N A V Y  S U BP L U S I T E M S  
u. S. Army Enrlneers Prlsmatlo Compass 
Pocket type. 360' Limited Quantity . . . . . . $1 0.&0 

U. S. ARMY LIQUID COMPASS (Spor..,.) :{�"
nz3Ia�:��, 

b
l
e
\��ln:;gh 1���he: . .  ���: $2 •• 

U. S. Ar .. y Watchcase Compass "Taylor" 
Marching type "Ceebynlte" 360' . . . . . . .  $2.95 

U' S. ARMY LENSATIC COMPASS 
2-lnch dla. compensated. For taking bearings 
in horizontal plane. Measuring angles, dis .. 
tances. triangulation. Topographica.l drawings. 
Needle attached to Jeweled dial azimuth circle 
in 64 divisions revolves on fixed center point. ". 
Case has glass slght etehed hairline. underneath : 
Is a horizontal level, In line with center ot 
needle . Is . a hinged slit-sight. Also magnlHer ��}ecn:I�I�ht�,:!�P�at�::r���! .':".��� $3.50 

K Be E ALiDADE 
Keuffel & Esser Alldade. Brass. black Hnlsh, 
beveled edge. lO�2 in . • graduated to 5000 meters. 
Folding Sights. with hair line. .40 dlvs.. (Dlv. 

��fc
ais .�� . . �i���� , . .  �I

.
t� . .  S�I:�� . . 

l����.
. .  $5.00 

HAND CLINOMETERS. PENDANT Ii;
g
�·�iln�g�

.
erii:=���::S'���r.:.: 

$3.50 

BAROGRAPH, FRIEZE, 7 Day Graphic. 7 Jewel 
movement, 28 in. to 31 in. atmos. pressure 1)y 
20ths. 8 Vacuum Cylinders 3% In. du.. hinge 

Wrr�:' . .  ��� . . .  
t���t: . . .  ��.����� . . .  �� . $55.00 

U. S. ARMY ALIDADES. 

Hardwood, metric scale, 0-15 cm. and reverse, and ���. a�:l: ��J:II�"pe�lg'::!de
SP1�lt 

F::��'; $1 .95 

U • .  S. Army Parabolic Searchlight 
Mirror Precision Quality 

FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
11 10. 4 ID. % 10. $15. 18 In. 7 %  In. 5/16 In. 35. 
30 In. 12'h In. 7/16 10. 1s. 36 10. 18% 10. 7/16 10. 125. 
Made by Bausch & Lomb & Parsons. 
Perfectly ground and hlgbly pollsbed. 

A few 60 In. slightly used .etal 

mirrors on hand. 

TELEPHONE SWiTCH DIALS 
"Kellogg" 4 terminals, 10  digits. Diameter 
Z%", new . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3.60 

Artillery Gun Mount 
Size 18 by 10 Inches. Rack and Pinion gear on 
vertical a'rc. 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. 

1 5 Ibs. Price $5.00 

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 

Electric Blowers (Yentllators) 
90 cn. ft. Min. 

2��11'_ intake, 2" x 2 .... 
outl.t. 

Al;:In�
.
���� $1 0.95 

Cast Iron houslne $8.50 
Available. In 6.  12. 32. 
110 volt d.c . .  110 v. a.c .. 
110 v. universal. Specify type a!1d voltage desired. 

HIGH VOLTAGE CONDENSERS, MICA 
Operating volts 12.500. cap. · .044 
Dublller, new . . . . . . . . . . . . . . . . . . . . . . . . . . . . S12.50 
Wlrel_ spec. n .... . . . . . . . . . . . . . . . . . . . : . .  · 1.&8 
Condemer. Dublller, mica, op. volta 8.500, . 

cap . .  044 . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  1;50 

u. S. Army Generatinc Planls, law 
Gasoline Driven. 
"Delco" 1000 watta, 
120 volt direct cur­
rent generator. 
Single cylinder, 4 
cYcle air cooled 2�2 
Inch bore, 5 Inch 
stroke, 1400 RPM, 

battery . Ignition. 
Hand crank. Weight 

��Yce .
l�

.
s: $200.00 

Additional data on 
request. 

Edison Storage Batteries 
are In excellent condition. Cnmplete wltb �1:��')�1.Mco�����!��"f!

.
a!1d trays. Prices belo ... are 
����Ig��i �=:�e 

AmP. Bn. 150. Ba. $5.541 
" .. 187. . . 5.51 

I f  225. u 5.5. 
.. 262. u 1.10 
II 300 , . . . 1 .... 
I f  375 . u 8.01 
.. 450. " 1t.SI 

7'1 . .. ' 4.'-
37. u 5.50 
1 1 .  . . 2.00 

L-20 . . 13. .. 2.50 
� .4\I .. 211. Pr. I." 
All ce1ls .  1.2 volta each. 

Above prlcea are per unit cell. Por 8 VVI' .• " .""­
.... I cella. 12 vt.-10 cells, 110 

=g� . . � g[It"0�5iaam�� o��':r 
u. S. Na"y Dlve,. Lantem 

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

GLASS MERCURY TUBE SWITCHES 

3 amp . . . . . . . . . .  $1 .15 
'
10 amp . . . . . . . . . . $2.:� 

8 amp . .. . . . . . . .  1 .911 20 amp. . . . . . . . . . 2. 

IIWeston" Meters s,J�����els 
Watt Meters 

.75 - 1.5 - 7.5 K.W·. 
For A.C . ... D.C. Choice 
of above ._. each nt." 
Volt Meters 1110 volt 

�'�t . Meieri . . 300 Sl�o� 
�o�i lieieH oom��C: 
D.C. 150. A,C. 380 '11." 
Ammeters D.O. (choice 
ot scale) . . . . . . . .  ,ll.ot 
Ammeters A.O. (choice 
ot scale) . . . . . . . . . . 18 ... 

Telegraphic Tape · Recorder 
. Makes written 

record of code 
�de..rP':,';":::,; 
tot' l� 
code or teacI1In8 
code to groupe. 
Radio men caD 
easily adapt It 
to .hort - wave 
recelven f o r  

�':l�ln� 
code meaaale •• 

Double pen porml'" lIIJDU!taneous recording of 
two messal". Pena operated by batterY. and kef 
while tape feeder Is aprIng driv.en. Made ot aoUd 
brass on heaVY Iron baae. UsefUl on Hre, burglar 
alarm and watehman Systems. May b.e used to 
Intercept. telephone du.l calia. 10 ohms. 

Rebuilt & tlnlshed 
like new $41.&0 Reconditioned $30. 

u. S. NAVY LEYDEN JARS (Condensed) 
Copper plated capacity .002 operating volts, 
12,500 

•
. Heleht 14", diameter 4\�". Price . . $4.50 

Engineers' U. s. A.my Precision Type Tripods 
Keuffel · & Esser. preCision type hardwood. 42" 
long, 3" diameter bronze plattorm with . 5/16" 
# 18 threaded stud %" long. Has brass tension 
adjusting screws. Legs reinforced with cast bronze ���:t�� 

. 
�I.�� •• • ������ . � . ��: • • • • • • • • • • , $4.95 

MAIHAnll ELECTRICAL BARGAII HOUSE, IIC., Dapt. S. S., 120 Ch.mbars Strut, I •• TDrk City 
. " -� 
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Experimenters - Schools - Field Workers 

An Accurate Balance at a Priee 
Wi t h i n  t h e  R e a c h  0 1  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.) 

Never before a balance 'With all these exceptional features! 

Finest Quality-Made of tested materials. Its 
construction will appeal to laboratories desir­
ing the best equipment. The Bakelite cup is 
unalTected 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. 

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

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

C ompact·C onvenient-Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, It will soon become 
indispensable. 

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

Graduated in either the Metric System (grams) or the Apothecary's System (grains. 

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

BENNETT BALANCE-$8.00 1?1us 40c Postage 
Tech Editorial Service, 26West40thStreet,NewYork,N. Y. 

N A TIO��AL DEFENSE 
Calls For Skilled Workers 

Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 

Blueprint Reading for the Ma­
chine Trl'des---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 Practice-by Johnson. 
A practical volume on hand 
forging of wrought iron, ma� 
chine and tool steel, drop forg­
ing, and heat treatment of steel 
including annealing, hardening, 
and tempering.-$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-$3.10. 

Machine Shop Operations-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 liP-tO";' 
date book on approved shop 
methods including construction 
and use of the tools and rna:" 
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 
chemical metallurgy.-$1.60. 

Pattern Making-by Ritchey� 
Monroe-Beese-Hall. A practical 
treatise on woodworking and 
wood turniJ).g, tools and equip­
ment, construction of simple 
and complicated patterns, in­
cluding metal patterns.-S2.11. 

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

Oxyacetylene Weldinl'-b,. 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.-S2.60. 

Practical Mathematics - b,. 
Hobbs - Dalzell - McKinney. A 
practica.l "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 .  
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which the zinc is dissolved from 
galvanizer's skimmings, organic 
reduction residues, or similar 
waste materials, by a solution of 
ammonium chloride and ammonia. 
Insoluble graphite anodes are used 
in the plating tank. The plating 
process reduces the zinc content of 
the solution. 

This new method of zinc plating, 
known as the Hubbell-Weisberg 
Process, works at high current den­
sities. This fact, combined with the 
high conductivity of the solution 
and careful design of the electrical 
equipment, makes the process 
highly economical of power. 

Greatest economies with this 
process become evident when from 
1 %  to 2 %  tons of zinc plating are 
required every 24 hours. From this 
point upward, savings become in­
creasingly impressive as daily con­
sumption increases. 

FREEZING BOLTS 

Shrinks Tliem For 

Easy Assembly 

BOLTS weighing 205 pounds are 
shrunk a fraction of an inch by 
dry ice to insure good fit in the 
assembly of the great 1 50 ,000-
horsepower hydroelectric turbine­
generators at Grand Coulee Dam 
in Washington. 

The bolts are nearly six inches 
in diameter and two feet or more 
long. Too heavy and too cold to be 
lifted by hand, . the bolts are low­
ered into position by a small hoist. 
After placement, the bolts return 
to normal temperature and ex­
pand to a perfect fit. Before instal­
lation the bolts are placed in dry 
ice for 12 to 16 hours. 

STOP NUTS 

Now Available in 

Anchor Type 

DESIGNED to provide vibration­
proof fastenings for blind-mount­
ing applications, as in removable 
plates u�ed to cover hand holes, 
access and inspection openings, 
and for other blind-mount attach­
ments, anchor nuts of the type 
manufactured by Elastic Stop Nut 
Corporation are permanently riv­
eted to the inside of the structure. 
The bolts, which are inserted from 

. the outside, pass first through the 
removable plate, thence through 
the structure into the stationary 
nuts. 

These nuts are offered in a wide 
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range of size, material, and thread 
system, every nut incorporating 
the basic Elastic Stop self-locking 
feature, a fiber locking collar 
which is an integral part of each 
nut. This locking fiber prevents 
the bolt from becoming loose after 
it is installed in the nut, regardless 
of the severity of the vibration to 
which it is subj ected. In such 
mountings, the bolts may be re­
moved and replaced many times, 

Vibration-proof-two types 

the anchor nuts retaining their 
locking ability because of the re­
silient character of the fiber collar. 
It is claimed that the fiber of the 
collar, being softer than the metal 
of the screw, cannot damage the 
threads. 

As with other Elastic Stop Nuts, 
when the end of the bolt enters the 
unthreaded collar, its passage is 
resisted, thus immediately and 
automatically eliminating all play 
between the threads of bolt and 
nut, and establishing contact of the 
load -carrying · tlireads under pres­
sure. Further turning and tighten­
ing of the bolt impresses a thread 
in the fiber collar, creating a mois­
ture-tight seal around the bolt and 
maintaining the thread contact 
with a resilient grip. The braking 
action of the collar itself serves 
further to prevent any backing out 
of the screw. 

• • • 

TOUGH: Industrial use shows bris­
tles of nylon · are at least three 

times as tough as those that grow on 
a hog. 

• • • 

PRESSES 

Hydraulically Operated, 

Smooth, Fast 

To SIMPLIFY production problems, 
Colonial Broach Company's "Jun­
ior" presses have been designed to 
increase work-handling capacity. 
�moother and faster than mechani­
cally operated presses, · the line of 
Junior presses designed for assem-

bly, straightening, and so on, in­
cludes two hydraulically operated 
units rated at V2 and 1 ton capaci­
ties, both with 12 inch stroke. 

The models are similar in design 
and construction with principal di­
mensions the same for both. Both 
are suitable for mounting in virtu­
ally any location..,...,-on benches or 
pedestals. While designed prima­
rily for work on small parts, the 
large throat clearance (between 
ram and column ) permits opera­
tions on large and bulky parts . 

By the use of special coolant 
equipment, light broaching can be 
done on these machines. However, 
for such work Colonial "Senior" 
Presses are usually recommended 
since coolant equipment is a "built­
in" feature of these units. 

Control of the ram stroke is 
through a four-way valve, oper­
ated manually by a single-lever 
control, with the · ram stopping at 
the bottom of the stroke or auto­
matic return, and by the use of ad­
justable stops. The ram-operating 
cylinder is integral with the mas­
sive one-piece column of the ma­
chine for maximum rigidity. Ram 
speed down is 30 feet per minute, 
with return speed of 60 feet. 

The hydraulic system includes 
an adjustable pressure relief valve 
so that the maximum ram pressure 
may be adj usted to any desired 
limit within the capacity of the 
machine. Thus ram pressures may 
be limited, if desired, to prevent 
damage of parts during assembly. 
Provision is made for the installa­
tion of a pressure gage on the col­
umn, for use in assembly work 
where exact press-fit tolerances 
are important. Thus equipped, the 
reading of the pressure gage dur­
ing assembly will indicate the 
character of the fit, thereby serv­
ing as an inspection device. 

Greater work-handling capacity 
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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 involvin, 
several elements, part or all of which may be 
decimals-for example, in such a problem 8S 
(9 x . 0432 x 74 . 1 x 3.8) -+- ( 245 x .0093 x 36).  

The DECIMALIZER removes that "decimal point 
hazard" inherent in computations marte 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, easil1 
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 Arllndon, Va. 

I N V E N T O R S  
Take p r o m p t  steps to p r o t e c t  your i n v e n t i o n .  
D e lays are dangerous. G e t  n e w  FREE b o o k .  
"How T o  P r o t e c t  Your Invention , "  and "Inven ­
t i o n  Record" form. Prelimi nary i nformation 
free.  Reasonable fees. C o n s c i e n t i o u s  counsel.  
Easy payment plan.  Learn h o w  to protect and 
sell your inventi o n .  Write us today. 
McMORROW and BERMAN, Registered Patent 
Attorneys, 175-P Barrister Bldg .• Washington, D. C. 

CHRISTMAS GIFT SUGGESTION 

Card and Photo 
S T E R E O ­

M I R R O R  

Single pictures and prints ap­

pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price $3.50 

N U - M I RROR COMPANY 

BRIDGEPORT, CONN. 

COMPLETE HOME· 
STUDY C O U R S E S  
and educational book .. :��t�� e"���led�l'h 
SUbJects. Money·b_ 
"uarant.e . Cuh paid 
for. used courses. Full 

details and IllWltrated 72-pa"e bar".1n catalolr PHD. 
Write today I 
N E LSO N  C O . ,  500 Sherman.  Dept.  M ·243, Ch icago 

BLACK LIGHT 
(Ultraviolet) 

Lighting outfits and U. V. lamps for all purposes 
For - Oil Sand Recognition. Necrotic Diseases. 
Criminal Investigation. Medical and Chemical 
Research, Spectacular and stage Effect, Germtcj" 
dal Destruction. Labor�tory. Fading Tests . •  ia 

Write for Information and Catalogs. 
KEESE ENGINEERING CO. 

Hollywood, Calif. Dept; . • I'L 
Lighting Engineers for 60 year� 
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Established 1 853 

Corn Exchange 
Bank 

Trust Company 
13  WILLIAM STREET 

and 
74 Branches located in 

Greater New York 
Member of the Federal Deposit I nsuranee Corporation 

Th. Bin.ry Slid. Rul. 
oquala a 20 Inch ' straight 
.lide rUle In precialon. Baa 
O. 01. A. It. Lol. LLl. LL2. LLJ. LLt. Binary. 
!.dd and Subtract acal ... 
(JIve. Trill. tunctlona to 
\ minute trom 0 to 80 
detll'.... The enllne-d!­
vlded Ical.. are on white 
enameled aluminum. Par­
manentl,. accurate. Dla. 
'��'. Large IIlur.. and 
Iraduatlona eliminate .,..­
.traln. Exceptional value and aWlb'. PrIce with lnatructlona 16.00. cub 01 

O.O.D. O1rcUl... tree. Your mon.,. back II 70U 
are not entlrel7 .. tlalled. 

GIleoD Slide Rule Co.. Stuart, FI .. 
Slide Bale JI GIoe.. II ... e UU 

For Scientific and Technical Boob 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 

:!:-;o�p:'.1J�ur
p::;f� ::=�� �f�- I 

ventl0." form FREE. This request does Dot I 
obliJIate me. I 
Name .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

I 
Addr ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I, Oltl(!' • • (PI8"",' ·,j,rii. ·o;. · p;.j;'tS�!fniVi · · · · · · ·  I 
. - - - - - � - - - - - - - - - - � 
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------------------- AVIATION--��-------------

Autogiros Against Submarines 

Convoy Duty Requires the Services of Aircraft 

With Peculiar Qualities ·for the Job in Hand 

ALEXANDER KLEMIN 
Aviation Editor, Scientific American. 
Research Professor, Daniel Guggenheim 
School of Aeronautics. New York, University 

NEWSPAPER reports from London 
reveal what has been suspect­

ed for some time : the British are 
using catapult - launched single­
seater fighters on board freighters 
as protection against air attack, 
employing small Hurricanes of 
relatively short range but with 
sufficient fire power successfully to 
attack a four-engined Focke-Wulf 
bomber. The pilots are specially 
trained and particularly coura­
geous men. They need both quali­
ties because the service is such a 
hazardous one. Suppose the pilot 
shoots off via the catapult and 
downs the enemy in the air, or the 
submarine by means of a depth 
charge. He cannot land on the deck 
of the freighter, so he has but two 
alternatives :  To seek a land air­
port, hoping that his fuel supply 
will be sufficient, or else to "mush" 
into the water as near a ship as 
possible and save himself via life 
belt, as the airplane itself is sure to 
sink even )f it does not turn over 
when alighting on the water. How­
ever skilled the pilots may be, 
however alert the . surface vessels 
and air patrols of the British may 
be, casualties must occur. An air­
man bobbing about in the rough 
sea is a very small object to see, 
and the service must of necessity 
be hazardous, though thoroughly 
worth while. 

Commander William A. Read, 
U.S.N.R., writing in the United 
States Naval Institute Proceedings, 
advocates another type of air es­
cort for freighters or convoys ; 
namely, the autogiro : 

. 

"If an aircraft type could be pro­
duced capable of operating from 
and to a short deck on the stern 
of a merchantman without requir­
ing a catapult for take-off, or a 
stop for hoisting aboard by crane, 
and yet carry a military load of 
pilot, observer, radio, and depth 
charges, it would be possiQle to 
apply increasing offensive pressure 
against submarines. There is such 

a type in the rotary wing autogiro. 
. . . It should be possible today to 
build such a machine capable of 
fulfi,lling service requirements for 
convoy escort duty and capable of 
easily operating from and to a 
platform 1 0 0  by 50 feet or less ."  

Commander Read's suggestion 
has great merit. Of course an auto­
giro could not tackle a Focke-Wulf 
bomber as readily as a Hurricane, 
but it could put up an excellent 
fight, and against submarines it 
would be more effective than the 
Hurricane. It will be noted also 
that the Commander advocates the 
giro as an offensive weapon against 
submarines more than against 
bombers. At any rate, the sugges­
tion is thoroughly worth prospect­
ing both by the British and our­
selves. [This suggestion brings to 
the fore once again the similar plan 
for using autogiros in convoy work, 
put forth by Scientific American, 
and fully described in our issue of 
December 1 939.-The Editor.] 

BALLOONS 

Factors in Design of 

these Effective Defenses 

T HAT our own War Department is 
convinced of the utility of the 
balloon is indicated by orders for 
3000 balloons, said to be under 
present consideration, and the hun­
dreds that have already been 
ordered. 

A convincing demonstration of 

" �� . � 
� 

Small balloon, showing catenary 
curtain and the attached bridle 
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barrage-balloon operation was re­
cently given by Goodyear Tire and 
Rubber Company, at its private air 
station at Wingfoot Lake, Ohio, 
which served as a training base 
during World War I for balloon and 
blimp pilots. In actual practice the 
captive balloons are capable of 
rising to 7000 feet or more, with 

The number of fins corresponds 
to the number of dividing lobes 

the height of ascent roughly de­
pendent on the size. Thus, the 
relatively small model, the Good­
year D-5, has a capacity of 30,000 
cubic feet and a ceiling of 7 0 00 feet, 
while the Goodyear Strato-Sen­
tinel model, with 68,000 cubic feet 
capacity, rises to 15 ,000 feet. The 
reason that larger balloons can rise 
to a greater height is that there is 
a certain amount of dead weight in 
connections, valves, and other 
mechanisms which every model has 
to lift, no matter how restricted in 
size. Then, the weight of the fab­
ric has to be supported, and the 
reserve of the lifting capacity sup­
ports the steel cable, which may be 
of small diameter. but is heavy 
when thousands of feet of its 
length are in the air. 

The lobes dividing the balloons' 
skin are employed for ease of 
construction, and because they 
make maintenance ·of form, after 
inflation with helium, somewhat 
easier. An important problem in 
the design of the balloons is sta­
bility. The air resistance of the 
balloons depends on the attitude 
they take relative to the wind, and 
this attitude or angle of attack 
must not be too great or the cable 
may part or tear away from the 
fabric. Hence the provision of the 
large fins at the rear. 

The air-drag of the balloon and 
the buoyancy which carries the 
weight of the cable create appre­
ciable forces on the holding-down 
cable and these forces cannot be 

taken up at a single point on the 
surface of the bag. Hence the 
peculiar design of scalloped fabric, 
or curtain, sometimes referred to 
as a catenary curtain, on the sides 
of some of the balloons, from which 
the flying bridle is suspended.­
A. K. 

AIR SAFETY 

Rules Laid Down 

By the CAB 

THERE have been surprisingly few 
accidents in the Civilian Pilot 
Training Program, but instructors 
and students should always be on 
the alert and never relax vigilance 
or adherence to good flying prac­
tice. The Civil Aeronautics Board 
has j ust issued some splendid, con­
cise safety rules. They' are : 

1 .  Know . and Obey Civil Air 
Traffic Regulations. 

2. Believe Your Instructor. 
3.  Fasten Your Seat Belt. 
4.  Check Fuel Supply before 

Taking-Off. 
5. Check Controls Before Tak­

ing Off. 
6 .  Be on the Alert for Other 

Traffic. 
7. Climb Sensibly. 
8. Land Straight Ahead if En­

gine Fails at Low Altitude. 
9.  Avoid Flat Turns. 
10 .  Maintain More Than Just 

Enough Flying' Speed. 
1 1. Never Stretch Your Glide. 
12 .  Turn Back or Land When 

Weather is Doubtful. 
13 .  Go Round Again if Your Ap­

proach is too High.-A. K. 

• • • 

FLIGHT: For every hundred miles 
flown by transoceanic Clippers on 

schedule with mail, passengers, and 
express, more than ten miles are 
flown in preparatory, test, and other 
non-schedule flights. 

• • • 

PLANE CONDITIONING 

Cools in Summer. Warms 

in Winter 

A NEW type of air conditioner, 
which should make passenger cab­
ins completely comfortable under 
either extreme of temperature, has 
been placed in service by United 
Air Lines. Built by the O. E. 
Wendt Company and Delco, of 
General Motors, the "comfortizer," 
as it has been called, is mounted as 
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SCI ENCE 
CREATES 
THE PERFECT GLUE · 

CASCAm lTE 
The plastic RESIN glue by CASCO 
NOW AVAILABLE FOR HOME USE 
• Cascamite is revolutionizing indus­
trial gluing-And now it's ready for 
Y O U l  M o d e r n i z e  Y O U R  h o m e  
workshop, simplify household repairs 
with CASCAMITE, the quicker, clean­
er, permanent glue. 

MIXES IN A MOMENT in cold water. No heating. 
No waiting. 

WATERPROOF - actually stays stronger than 
wood, even after prolonged soaking. 

DURABLE - unaffected by mold or outdoor 
exposure. 

I Oc, 2 S c, S Oc, S S c, at Hardware, Paint and 
Lumber Dealers. 

SEND tOe - CONVINCE YOURSELF ! 
Get this Special Introductory Offer: 

1. Full·size trial can of CASCAMITE. 

2. Illustrated Book of 24 Workshop Projects 
by Famous American Designers . 

3 .  "Mighty Facts" folder-complete directions for foolproof home gluing. 

MAIL 
COUPON TODAY 
- - . - - - - - - - - - - . -

CASEIN COMPANY O F  AMERICA, Dept. SA·1241 350 Madison Ave., New York, N. Y. 

Here's my dime .. Send trial can Cascamite 
�nd FREE BOOKLETS. 

Name ______________________ --= 

Address 
City _____ .state ___ ......" 

�. 
WOODSTOC K 

T Y P E W R I T E R  
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EARTH BO U N D  IS THERE a strange, ethereal 
mental cord that binds the 

consciousness of those departed 
from this world with those who 
remain? Is psychic phenomena 
a farce or fact? Let the Rosi. 
�ru�ians ( not a religious organ. 
IzatlOn) ,  reveal the satisfying truths about these mysteries of self to you. Write for free intro. 
ductory Sealed Book. Address : 

Scribe A. Z. T. 
<Jt.e ROSICRUCIANS SAN JOSE (AMORC) CALIFORNIA 

- - - - - - - - - ..- - -

A L N I CO M A G N E T S  
S t r o n g  
enough to 
balance In 
mid - air. 
Can be used 
f o r  h u n ­

I; 
!! 

dreds of experiments. $1.50 pair. 
By placing a 7 % OZ, slug of ALNICO . 
in a soft-iron yoke ·or frame, it will 
lift 30 lbs. if in contact with a 
polished surface. �omplete $3.50. •. { }  

I l . 
U LTRA-V I OLET bl ue·fire invis· 
ib le ink KIT inc luding U.  V. 
lamp $1 .00. 
BLAN, 64-W2 Dey St. , New York 
- - - - - - - - - - - -

3 5 0  

With this new 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, 

c e s ,  engraves , 
does repousse 
Plugs in any 

socket. wt. 1% Ibs. With Accessories, $29.50 
fr�Cf&� �ohn�:���t!j,f.�a Chicago, III. 

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

Try the New 
PIKE Electric 

Reader 
A boon for elder!, 
people and others with 
poor eye5ight. Wonder· 
ful for doctorst scien­
tists and draftsmen. 
Write for free informa .. 
tlon and details of this 
new invention that mates 
reading matter 3 times 
larger. 

Elizabeth. N. J. 

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

a unit on a truck, and is used for 
air conditioning the plane while on 
the ground. In contrast with other 
means of cooling previously used 
on airplanes, the new unit employs 
ice. Water from the ice is atomized 
and air is drawn through the resul­
tant vapor before being pumped 
into the cabin. With a capacity of 
1 5 , 0 0 0  cubic feet of ice-cooled air 
per minute, the unit will reduce 
cabin temperature from 1 0 0  to 8 0  
degrees in 2 0  minutes. For heating, 
a standard oil-burning furnace of 
the type used in a seven-room 
house-capacity 250 ,000  B.T.U's 
per hour-is employed.-A. K. 

CO-OPERATION 

Several Plants to Build 

One Type . of Plane 

AGAIN and again we have heard 
well-informed opinion to the effect 
that, if the R .A.F. had 2000 or 3 000 
powerful, long-distance bombers, 
and the capacity to maintain them 
in operation, the potential devas­
tating attacks then possible on 
Western Germany would shorten 
the war. As proof that this opinion 
is shared by the Army Air Corps, 
or whoever is responsible for our 
plane production, orders have been 
placed for manufacturing large 
quantities of the new four-engined 
Boeing B - 1 7E shown in one of 
our , jllu�tl'<'!tiOns. Aerodynamically, 
not.qing "c:ould be more trim than 
this huge - machine, described by 
the War Department as bigger and 
more deadly thap. any of its pre­
decessors, with its machine guns, 
cannon, power-operate,d gun tur­
rets, and enormous engines. While 
the B - 17E was .designed and built 
by Boeing Aircraft Company, it is 
encouraging to learn that a co­
operative production program· calls 
for large numbers of the ship to be 
built by Boeing, itself, in Seattle ; 

Douglas Aircraft, at its new plant 
in Long Beach, California ; and 
Vega Aircraft at Burbank, Cali­
fornia. A special inter-plant com­
mittee is busily at work ironing 
out difficulties that are bound to 
occur, and exchanging wrinkles on 
speedy production methods .-A. K. 

MOBILE 

Surfaces Developed for 

Emergency Airports 

THREE types of mobile landing 
fields have been developed by the 
U.S. Corps of Engineers for heavy 
bombers, light bombers, and pur­
suit ships, respectively. Experi­
mental work was started late in 
1 93 9 ,  with tests at Fort Belvoir and 
Langley Field, Virginia. The test 
program brought out certain char­
acteristics which should be found 
in any "mat," as it is called, which 
is to be used for a mobile landing 
field:' , These include strength, con­
tinuity, speed of laying, speed of 
production and rehabilitation, low 
cost, ease of . ·  camouflage, skid­
proofing, lif� , �ear bn ·  tires, and 
so on� 

Three materials found suitable 
for use as an erAergency landing 
mat were steel plank, Irving grid 
with slip-ring conneCtors, and rod­
and-bar grid with wedge connec­
tors. While the steel plan� pre­
sented a more satisfactQry surface, 
it was slippery when muddy, arid 
difficult to camot.tflage, but im­
provements haye . been made in 
coupling the planks; in camouflag­
ing with paints, and raised buttons 
have eliminated skidding. Al­
though some 6f the grids labked 
continuity, a very promising grid 
type mat is now a,yailable, but it 
costs more than the steel planks 
and takes IQnger to produce. There 
is not the Slightest doubt thqt 
American ingenuity will very 

Bigger, more deadly than its predecessors 
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shortly produce a suitable mat, 
making the whole surface of the 
globe a conceivable flying field for 
our Air Corps-an immense tac­
tical advantage.-A. K. 

TRAILER-CRANE 
Aids in Handling 

Aircraft Engines 

A VIATION becomes less romantic, 
more practical, and stoops to 
labor-saving devices. The Boeing 
School of Aeronautics, for exam-

Boeing's aircraft crane 

pIe, has developed a combination 
trailer-crane which is most useful 
around an airport for transporting 
and lifting heavy aircraft engines. 
The trailer has a capacity of two 
tons ; the crane a capacity of one 
ton. Over-all length of the trailer 
is 12 feet ; outside width is eight 
feet ; over-all height is 14 feet. 
Vacuum booster-brakes in the 
trailer are controlled . from the 
steering coluIlln of the towing car. 
When not in use, legs of the crane 
lie flat on the trailer.-A. K. 

AERONAUTIC DECIBELS 
A Handy Noise Meier 

for Aircraft Use 

P HYSICAL measurements of elec­
tric current, flow of water, speed 
of air, and many other quantities 
have long lost their mysterious 
character but, when it comes to 
the measurement of noise, matters 
are somewhat less well understood. 
Noise is an air wave ; the greater 
the noise, the greater the intensity 
or pressure of the wave. All that 
the decibel meter has to do is catch 
the pressure wave in a microphone 
not dissimilar to a telephone micro­
phone, amplify the indication 

Measuring airplane noise level 

which is brought about by the fact 
that the pressure wave modulates 
an electric circuit so that a current 
is produced or modified, and trans­
mit the amplified signal to an elec­
trical indicating instrument. 

Of course, in actual application, 
there is a good deal more to the 
instrument than mere bare words 
indicate and, in the early days, 
measuring noise involved a whole 
laboratory! Now General Electric 
announces a very handy portable 
decibel meter which weighs only 
19 pounds, has a decibel range of 
24 to 1 2 0  decibels (roughly cover­
ing sounds from the rustle of leaves 
to the scream of a factory whistle) , 
and is small enough to be carried 
easily�in the cockpit of a small 
airplane, for example, as shown in 
one of our photographs.-A . K. 

TRAINING 

Progress of the Civilian 

Pilot Program 

AT THE Aeronautical Section 
Meeting of the National Safety 
Council a group of papers was de­
voted to the discussion of safety in 
the C.P.T. program. Early criti­
cisms of the C.P.T. have disap­
peared because the system has 
given the nation a splendid source 
of Army and Navy pilots. 

Today, between seven and eight 
thousand C.P.T. students and in­
structors are in the Army or Navy 
air services, or are training groups, 
and about 22 percent of the new 
cadets in Army or Navy air ser­
vices are graduates of. C.P.T. With 
courses offered in 709 colleges and 
2 2 1  non-college units, more than 
1 0,000 men have completed the 

primary training course, and sev­
eral thousand the secondary course. 
Other valuable derivatives of the 
Civilian Pilot Training program 
have been the reduction in insur­
ance premiums for private flying 
training, and a much better under­
standing of what constitutes safety 
in private flight training.-A. K. 
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South Bend Lathes have the 
accuracy. smooth power, and 
versatil ity that make them un· 
s u r p a s s e d  fo r t h e  e ffi c i e n t  
machining o f  a wide range of 
work to exacting tolerances. 

Made in five sizes : 9" to 16" 
swin" with toolroom or manu· 
factu

";ing equipment. Write for 
cat�log and name of the near· 
est dealer. 
SOUTH BEND LAT H E  WORKS 

5 1 2  East Madison Street 
South Bend, Ind.  

Experimental and · Model Work 
FIne Instruments and Fine Machinel'1 

Inventions Developed 
Special Tools. Dies. Gear Cuttin£. Etc. 

HENRY Z U H R. I n c  •• 1 87 Lafayette St •• N. Y. C. 

This Acousti-Booth 
Provides a 

IIZone of Quiefl 
in NoisY Shops 

You can have a "zone of 
quiet" for easy telephon� B . . P t ts ing, even in your noisiest urg ess a en 

shop. It's eas�justinstall 
a Burgess Acousti-Booth. The patente d ,  s o und­
absorbent interior soaks up noise. It's easy to hear 
inside this booth. Yet, it has no doors because no 
doors are needed. 

Easy to use-easy to keep clean-easy to maintain. 
Used daily in hundreds of plants throughout the coun­
try. Send coupon for illustrated booklet and , prices. 

Mai l  Coupon for Free Booklet 
Burgess Battery Company, Acoustic Division 
566 W. Huron St. , Chicago 
Send free booklet on Burgess Acousti-Booth and 
how it makes telephoning easy in noisy places. 
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• 

Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  • 
I 

Firm Name _ _ _ _ _ _ _ _ _  - - - - - - - - - - - - - - - - - - • 
I 

Street· City _ _ _  - - _ - - - - - - - - - - - - - - - - - - - - - • 
• B U R G ESS ACOUSTI - BOOTH: 
11111111111'11111111111111111111111111111111111111111111 
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T H E  WI LLO 

ALL -PURPOSE 
TRIPOD 

HAS 

3 
OUTSTAN D I N G  

FEATU RES! 

l -New patented legs 
twist to shorten or 
lengthen. 

2-Needle tips reversible to rubber tips for 
indoor use. 

3-Sliding center tube for quick height 
adjustments. 

• Excellent desig n follo:.ved out by . a 
perfect choice of materials in its manufac· 
ture to give long-term use. 

• Legs a re easily spread o r  closed. 

• Top is easi ly remova ble. 

• T h e . 
S t a n d  i s  f i n i s h e d  $1 5.00 

smartly In  grey. 

MA I L  ORDERS FI LLED 

�4'f 
World's Largest Camera Store 

Bui lt  on  Square Deal ings 
32nd St. near 6th Ave •• N. Y. 

"Won first prize at the cur­
rent camera club exhibition 
with a SOLAR print·." 
" . . .  several 01 our pictures 
accepted in Salons • . • and 
there ;s no Question in . our 
minds that Sq�AR is tops 
wIth us . • • •  

Such unsolicited testimo­
nials from enthusiastic 
SOLAR owners is  proof 
of SOLAR superiority . .  
of i ts abi l i ty to give you 
IIprize winning" prints 
r ight from the start. New 
f e a t u r e s  make S O L A R  
the "big" buy. 

Mfg. by 

BURKE & JAMES, I 
223 W. Madison St. 

Chicago, U ,S.A. 
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CAMERA AlGLES 
Conducted by J A C O B  D E S C H I N ,  A.R.P.S. 

Image Sharpness 

W
HEN you say your camera does not 
make sharp pictures, you can 

mean any one or more of a number 
of different things. Let us check over 
the things that might interfere with 
getting consistently sharp images in 
your negatives and your prints. Only 
then, and this will be the case only if 
our tests have been accurate, may we 
say that the lens simply is not sharp ; 
that is, its resolving power is so low 
that it is inherently incapable of ren­
dering a sharp image. 

First of all, we must set aside all 
factors of a mechanical nature, such 

photo lens, the largest stop of f 14.B 
gave the poorest image sharpness, 
while the smallest stop of f 132 gave 
the sharpest. As a matter of fact, the 
only really sharp images were those 
taken at fl22 and f/32. The results 
are reproduced in Figure I ( wide 
open, f/4.B) and Figure 2 ( stop fl32 ) .  
In the test of the other lens, the wide­
open stop of f12.9 was definitely soft 
or unsharp; satisfactory sharpness 
was not apparent until the stop fiB 
was used. Equally good results were 
found at stops fi ll, f/ 16 and f122, 
but fell off again at stop f 132. When . 
using this lens, therefore, we try to 
use only the stops from fiB to f122, 

Lelt to right: Figure 1, wide open at 1/4.8 ; Figure 2, at f /32, both 

semi-telephoto lens. Figure 3, wide open; Figure 4, at f /22, other lens 

as failure on the part of the photogra­
pher to focus the subject. properly; 
inability to hold the camera steady 
during the exposure, thus causing 
camera shake or movement; the use 
of a shutter speed too slow to stop 
the motion of an active subject, and 
so on. We are to take all these things 
for granted. 

One of our readers recently wrote 
to say that his lens does not give a 
sharp picture even when he stops 
the diaphragm way down. Thereupon, 
he hit on one of the popular false no': 
tions, namely, that a very small stop 
will always give a sharper picture 
than a large one. However, this is too 
SWeeping a statement to make con­
cerning all lenses, because the situa­
tion differs with different lenses. With 
some lenses the very smallest stops 
will give an unsharp picture, at least 
not as sharp as one a stop or two 
larger. The best way to find out what 
your lens does at various stops is to 
give it a thorough test by setting up a 
test chart, or something similar, hav­
ing fine lines and printing or writing 
on it, illuminating the chart evenly, 
as in copying, and then making a se­
ries of exposures at the different lens 
openings, compensating for exposure 
as you go along. After you have 
made the test and made prints from 
the several negatives, you will know 
which lens stops to favor and which 
to avoid, if you possibly can, under 
operating conditions. 

In a recent test of two lenses, we 
found that in the case of a semi-tele-

employing the larger stops only when 
absolutely necessary. 

. 

In testing the results, we enlarged 
the test negatives 20 diameters. This 
was the supreme test, of course, and 
it may be argued that such large en­
largements are not often made. How­
ever, the prints tell the story better 
than normal enlargements would 
have. In this connection, image sharp­
ness may be relative, depending on 
how big an enlargement you intend 
to make. An enlargement of five di­
ameters, for example, may be per­
fectly satisfactory as to sharpness 
even when some of the stops are used 

Camera set-up for checking 

lens sharpness with chart 
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that were deemed unsatisfactory 
when "blown up" 20 times. 

Unless fine-grain film is used and 
this developed in a fine-grain devel­
oper, another factor tending to un­
sharp results is coarse grain. This 
again will depend on the magnitude 
of the enlargement. A small enlarge­
ment of the full negative may not 
show it, but a greater one would. 
Other factors in this connection are 
over-exposure and over-development, 
both of which will cause grain in the 
enlargement and therefore image un­
sharpness. 

How Much Diffusion? 

T
HERE is diffusion . . . and diffusion. 
It is a method calling for an un­

derstanding of the fitness of things. 
What to diffuse and what not to dif­
fuse depends on the subject and the 
effect wanted. But, aside from this, 
there is also the degree of diffusion 
that is according to the majority 
opinion', permissible in any photo­
graph. 

As a lark the other day, we at­
tempted to find what this maximum 

}?igure 1 
of diffusion might be, and where it is 
best to stop for generally acceptable 
results. For the purpose, we employed 
a number of metal screens of various 
degrees of fineness, or coarseness. 
The screen was made up of many 
apertures in a regular, evenly spaced 
pattern, like an engraver's screen. 
After projecting the - image on the 
easel, we interposed the coarsest of

­

the screens between lens and easel, 
holding the screen fairly close to the 
lens during the total exposure. We 
then interposed for successive prints 
each of the other screens, the coarse­
ness used being successively finer. 
The finer the screen, the greater was 
the diffusion. -

The greater the diffusion, the more 
exposure was required because the 
intensity of the light became weaker 
in each case. In addition, the tone 
scale was spread out more and more, 
thereby necessitating the use of paper 
having a harder contrast. The maxi­
mum of diffusion, in our opinion not 

Figure 2 
desirable because it comes too near a 
simulation of an out-of-focus image, 
was obtained with a screen four times 
as fine as the coarsest. The result is 
Shown in Figure 2; Figure 1 is the 
reproduction of a print made through 
the coarsest of the screens used. 

To Retouch. or Not 

"T�E techn�que of portrait retouch-
mg," writes Mrs. K. C. Anderson, 

in a letter to The Agfa Diamond, pub­
lication of Agfa Ansco, '-'has got to 
change along with lighting, style, 
and general changes .in photography. 
I personally think that the old-; school 
of retouching is passing and any pho­
tographer who insists on an 'over1:\Il' 
j ob is not keeping up witli the - mod­
ern trend. Such terms as blending, 
building, stippling, and modeling are 
only valuable in retouching amateur 
portrait work where there is poor, 
unbalanced lighting. . . . It is a fact 
that retouchers generally have been 
slow to see the new trend t{)ward 
realism in portraiture and they still 
retouch negatives the way they did 
12 years ago, removing lines of cha­
racter and personality from the face." 

Bravo, Mrs. Anderson! These are 
exactly our sentiments, too. 

Slide Continuity 

Y
OU'VE picked the 100 best Koda­
chrome slides in your collection. 

You've classified them according to 
type of subject: flowers, street scenes, 
beach scenes, landscapes, sunsets, and -
so on. Your family or a group of 
friends have come in great anticipa­
tion to see them projected. For a 
while, everyone "oh's" and "ah's" at 
some of the fine color impressions you 
have caught. After a time, there is 
only an occasional "oh" from some 
polite guest, and you sense a lag in 
interest. In the semi-darkness _ you 
may even have had the disheartening 
experience of spying someone dozing. 

What is the matter? The slides 
seem to be good, the color reproduc­
tion fine. Well, for one thing, the 
attention of an audience-and it is 
still an audience, even if it consists of 
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T a k e s inexpensi"e 
color, or black-and .. 
white movies. Easy to U$e. Automatic film­
loop sprocket. East­
man-licensed spool and 
spindle. 5 speed •• 
Complete with Wol­
lensak F 3.5 lens, 
$38.50. 

REVERE "80" 
PROJECTOR 

A perfect gift for 
the man who al­
ready has a movie 
camera as well as 
for the beginner. 
Precision .. built, 
f u l l  y enclosed 
mechanism w i t  h 
high-ratio duplex 
.huttle film. move­
ment and fast pow­
er rewind ( no 
belt.) . Complete 
with 5 00-watt lamp, 
< • •  t F 1 .6  lens and one 300-foot reel, 
';15.00. 

See these and other Revere 8 rnm. Cameras 
and Projectors at your dealer's today! Write 
For l:ttest literature. Dept. 12SA., Revere Camera Co., 320 B. 2 1 st St., Chicago, III. 
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OVER  S I I O O  I N  PR I ZE S  
36  C HANCE S  T O  WIN 

S i xl h  A n n u a l  

S C IENT IF I C  AMERI CAN  
A M A T E U R  P H O T O G R A P H Y 

C O N T E S T  
POPULARITY of the divisional method of j udging 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. 

Divisions In Which Prints May Be Enlered 
Division 1. Human interest, including camera studies of 
people, animals and so ori. 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 H E  P R I Z E S 
I st. Three $125 LONGINES, Pres. Harrison 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 Books 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 $13 .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 Editor, Scientific American 
24 West 40th Street New York, N. Y. 

Rules  
0 1  the  

C ontes 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 ha£e 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 

tw.,Prints in each group, but may enter 

ad'f 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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only two or three persons-has to be 
lured. Exhibiting a catalogue, how­
ever beautiful its individual parts 
may be, will not hold an audience for 
long. There must 'be some sort of 
interesting progression, or continuity, 
as the movie folk call it. If you can 
describe an incident with yo.ur slides, 
that is one good way. An easier 
method is to assemble a group of 
slides that describe a locale or a 
people. Even ' flowers can tell a story 
by grouping different specimens of 
the same flower, for example. What­
ever plan you adopt, and this natu­
rally will be governed by the type of 
slides in your collection, segregate the 
slides into small groups instead of 
projecting individual ones haphazard­
ly. In addition, a line of chatter will 
help and record music to suit the sub­
ject, played softly, will supply a fine 
background of atmosphere. In short, 
since you're giving a show, make it a 
show and not a salesman's demonstra­
tion of his wares. 

Adjusting Temperature 

THE necessity for temperature ac­
curacy in development is taken for 

granted, particularly in the case of 
fine-grain processing. The method 
often employed is to test the tempera­
ture in the bottle. For greatest ac­
curacy, however, it is suggested that 

.the solution be poured into the tank 
or developing tray and tested .there. 
For adjustment uP or down, place the 
tank in an empty tray, pour the de­
veloper into the tank and then allow 
water to run into the tray, hot or cold, 
whichever is required. 

Let Them Pose Themselves 

W E DIDN'T have very much to do 
with posing the lads on this old 

scow scaffold. "Mister, take our , pic­
ture,"  they yelled, and up they went 
as 'we nodded assent. Two of them went stra.ight to the top, the others 
pre�erred a midway position. The lad 
'on the bottom really saved the day 

. "Mister, Take OUr Picture?" 

in the matter of composition. We 
asked him to come down two steps 
and as he did, he assumed. the pose 

. you see. It was a happily chosen 
pose because it brought the needed 
weight to the lower right hand cor­
ner of the frame. 

In situations of this sort, with ac­
tive children such as these, the more 
you fuss posing them the less success 
you have. Try letting them arrange 
themselves ;  rather frequently, the re­
sult will be better than you antici­
pated. 

Color Horizon 

EVEN a dull day, with sky heavily 
overcast, may offer a good subj ect 

' for color photography. All late after­
noon there gleamed on the horizon 
a long, thin ribbon of golden, gleam-

ing light, which grew more mellow as 
the afternoon wore on towards sun­
set. It was too beautiful to miss a 
color record, but you couldn't simply 
shoot the horizon ; you had to have 
something to fill the predominant 
expanse of sky. Part of an old 
wrecked ship, therefore, was used as 
a frame to occupy the sky and bring 
the attention to the ribbon of light 
separating the horizon and the sea 
of h�avy clouds. We took a number 
in black. and white as well as in 
color, the · ·illustration showing one of 
the . arrangements. In color, the ex­
posure was f /9 at 1 /20 .  

. 
Contest Prizes 

WHEN the rules and prizes for the 
Sixth Annual Scientific American 

Amateur Photography Contest were 
first published, we had already placed 
orders ' for the prizes, had received 
many of them. . First prize watches, 
however, were not delivered when 
ordered. Now we find that, due to 
war conditions, it is imposSible to ob­
tain the Longines Coronation Model 
watches originally offered. Hence we 
have substituted, as the first prize in 
each division, a Longines President 
Harrison Model man's wrIst watch, 
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• There' s no compromise 
whereby tine movies can be 
made or shown with equip­
ment that side-steps certaIn 
standards of d e s i g n  a n d  
manufacture. Filmos fully re­
flect those standards, for most 
of them were established by 
Bell & Howell in 34 years of 
supplying Hollywood's pre­
ferred studio equipment. Bell 
& Howell Company. 1838  
Larchmont Ave • •  ChIcago. 

PR ECISIO N-MADE BY 

BASS OFFERS 
subject to prior sale . . .  these typical 

bargains on a MON EY BACK IF NOT 
SATISF I  ED BAS IS.  
8" Cirkut Camera, complete with F:6.8 
Turner Reich convertibl"e lens,  gears and 
tripod. List $325 . . . . . . . • • • . . . . . . . .  \ $125 
5 x 7 Deardorff Precision Camera, with 5 x 7 
Protar Series V wide anale lens ·  in Compur 
shutter, 3 dbl. holders . . . . . . . . . . . $1 24.50 
21/4 x 31M Linhof Technika with 51M" F:4.5 
Tessar in Compur shutter with holders . . .  
l ike new . . . . . . . . . . . . . . . . . . . . . . .  $ 174.50 

SEND FOR FREE BASS BARGA I NGRAMS Sass CA�.RA Co. 
. 

nt W.MADTSON 51: 
CHICAGO-ILL:. 

Dept 
A D . 

D O N ' T  M I SS T H E  P I C T U RES 
Y O U 'LL TREASU RE M OST !  

Send for this · free booklet o n  FLASH photog­
raphy. Tell how YOU can be a success from 
the start - take "shots " you'll treasure all 
your lif e !  Indoor pictures day or night - out­
door pictures in deep shadow or synchro-sunlight 
shots against the sun ! Get this valuable booklet ! 
It's offered to you FREE py Kalart, makers of 
the famous Kalart Speed Flash, Synchronized 
(lens-coupled) Range Finder. Sistogun and 
Synchroscope. Send coupon today ! And if you also 
wish Metric Ruler. with Flash Data. 

THE KALART COMPANY INC . ,  Dept. BL-12 
Stamford, Conn. 
Please send me a copy of your free booklet, 
"How to Put Life Into Your Pictures". 
Check here 0 and enclose 15¢ if you also want 
Metric Ruler. 

Name 

Address 

City . . . . . . . . . . . . . . .  ';, . . . .  State . . . . .  
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BOOKS,---BOOKS 

Amateur Photographers 
KODAK REFERENCE BOOK. Lateal 
firidings of the Kodak Laboratoriel 
on many phases of photagraphy. 
Especially designed ta help readerl 
in the selection of photographic mao 
terials and ta teach sound photo­
graphic methods. $2.85. 

NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
baak contains nothing of theary and 
nothing that the advanced amateur 
photagrapher 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· 
nero $2.85. 

UNIVERSAL PHOTO ALMANAC AND 
MARKET GUIDE. How, when and what 
eo 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
tit'al 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 subiect of 
the title. How to obtain the best 
results. $5.10. 
PHOTOGRAPHING IN COLOR, by Paul 
Outerbridge, Jr. A thorottghly prac­
tiral guide for the perl>lexed color 
phot ographer, 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 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 

BOOKS BOOKS 
3 56 
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valued at $125.  This watch is as high 
grade in every respect as the Corona­
tion Model, lists at the same price. 

We hope that this change in the 
prize offer, made necessary by con­
ditions beyond our control, will be 
equally acceptable to all contestants. 

Aid to Allies 

F
ORMATION of the Photo Arts Com­

mittee for War Relief to the Allies, 
is announced by Albert Greenfield, of 
New York City, the committee's 
Executive Secretary. The committee, 
formed for the purpose of putting 
into immediate application President 
Roosevelt's appeal for all aid to the 
countries battling the Nazi war ma­
chine, is sponsored by many leaders 
in the photographic industry. 

"In order to make the campaign 
as effective as possible," states Mr. 
Greenfield, "the photographic indus­
try has been divided as follows, with 
representatives of each group on the 
sponsoring . committee: photographic 
manufacturers, distributors, dealers, 
editors, publications, camera clubs, 
societies, press photographers, photo 
finishers, photographic schools, com­
mercial photographers, and photo­
graphic models." 

Readers of Scientific American who 
have suggestions to make, are urged 
to write to Mr. Greenfield at national 
headquarters of the committee, 331  
Madison Avenue, New York City. 
Those wishing to send contributions 
may mail checks or money orders 
drawn to Photo Arts Committee for 
War Relief to the Allies; these should 
be sent to the national headquarters. 

New Blackout Exposures 

SINCE the pUblication of our article 
on the Wabash Blackout Supei-­

flash in the October issue, the com­
pany has made a change in the com­
position of the dye-lacquer solution 
with which the bulbs are coated. The 
resulting red glow is much weaker 
than was the .case with the first bulbs, 
making it more useful than ever in 
the fields for which it was designed. 
The exposures are necessarily longer. 
Wabash suggests the following for 
"black" bulbs now on the market: 
1 /25th second, up to 15 feet . . . . . . . .  f/5.6 
1/50th second, up to 15  feet. . .  . . . . . f/4.5 
l / lOOth second, up to 1 2  feet . . . . . .  f/3.5 

• • • 

WHAT'S NEW 

In Photographic Equipment 

PRECISION ENLARGER WITH POWER-

COOLED LAMPHOUSE ASSEMBLY: B 
Assembly, for large negatives, now 
has Power-Cooled Lamph6use As­
sembly B designed so that stream of 
cool air is directed through lower 
portion of lamphouse to circulate 
between surfaces of heat absorbing 
glass and opal diffusing glass. Air 
current does not circulate directly 

above negative area, thereby elimi­
nating possibility of dust being de­
posited on negative holder. Because 
of temperature control, user may 
substitute higher wattage No. 213 
lamp for regularly supplied No. 212, 
increasing speed of enlarger about 
two and one-half times. Control Box, 
supplied· with enlarger, arranged so 
that cooling mechanism and enlarger 
lamp may be operated independently 
of each other. Sheet film, film pack 
film, plates and individual ·frames of 
roll film up to and including 4 by 5 %  

inches accommodated in Combination 
Negative Carrier B. Adjustable Nega­
tive Mask B permits masking off any 
desired portion of negative. Prints 
1 1  by 14 inches on baseboard ; entire 
head may be turned 180 degrees 
around column for projecting on floor 
or swung and locked at any position 
from vertical to horizontal for pro­
jecting to wall. 

MODEL "K" M.C.M. PHOTOMETER 

($5.85 ) : Combined photometer 
and densitometer. Third scale (lo­
garithmic) added to read directly in 
absolute densities. New scale con­
verts Haynes Photometer into projec­
tion densitometer; can be used to 
measure fog level of negatives, bal­
ance densities of color separation 
negatives, estimate gamma to which 
negatives are being developed, and 
so on. 

PANATECH DARKROOM APRON : Avail-
able in black or white. Made of 

bombazine cloth, with heavy calen­
dered rubber coating. Measures 36 
inches long, 24 inches wide. Drip cuff 
at bottom held by snap-buttons, for 
draining. Neck strap, waist strap of 
heavier quality web. 

LEE STROBO SPEED LAMPS: Designed 
for ultra-high-speed photography. 

Speed approximately 1 /30,000 of a 
second. Cool light. Allows maximum 
image detail, extreme penetration of 
light, complete subject control. Al­
most all camera shutters easily syn­
chronized with lamp, no readjust­
ment of shutter tripper necessary 
when changing from flash bulb to Lee 
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Speed Lamp. Will work independ­
ently of shutter action. Small aper­
tures permissible with consequent 
increased , depth of field. Consists of 
complete power supply unit which 
can readily be assembled by anyone 
with only a screwdriver, pliers, and 
soldering iron; complete plans and 
illustrations supplied. Offered in 
three models : A-I consists of one ' 
lamp unit complete with one 15-foot 
special extension cord and one flash 
lamp tube for 1 1 5:"volt, 60-cycle use 
( $ 1 2 5 ) ; B-1 consists of adapter unit · 
in identical metal cabinet to A-1 ;  
converts A- I unit to three-lamp unit, 
C-l ,  at any time ( $ 1 5 0 ) ; C-l consists 
of three-lamp unit complete with 
three 20-foot special extension cords 

, and three flash lamp tubes, U5-volt, 
60-cycle ( $250 ) . 

NEW MIDGET FLASH PRICE : The price 
of the Wabash Superflash Midget 

bulb has ·been reduced from 15 cents 
to 1 1  cents, according to an announce­
ment b:y the company. 

BROWNIE REFLEX, SYNCHRO MODEL ;  
BROWN"IE FLASHOLDER: New model 

operates like old one when used out­
doors, but is convertible to flash 
camera by attaching Brownie Flash­
older (battery case, polished reflec­
tor, lamp s.ocket) . Flasholder de­
signed for synchronized

' 
flash with 

Mazda SM ( Speed Midget) Photoflash 
lamp. Ejector knob on back of re­
flector. Synchronizing switch within 
shutter preadjusted at factory so 
peak intensity of SM lamp occurs 
when shutter is fully opened. No 
further . adjustments necessary. 

C.S.I. FILM TANK ' AGITATOR ( $3.35,  
complete) :  All-electric, featuring 

non-directional motion parallel to 
plane of rotation. Direction of cir­
culatory motion changes 'every one 

and one-half seconds, thus keeping 
fresh developer in contact with film 
at all times. Wertex plastic case. 
Tenite plastic pan. Capacity, two­
quart tank, or less. 

QUIXET:  MagnetiC; movie titler, for 
black and white and Kodachrome 

titles. Made of pfastic. "Alnico" mag­
nets, requiring no adhesives or pins, 
hold firmly to any iron or steel SUT­
face through paint, lacquer, or enamel. 
Can "pull" through paper, cloth, 
photoprints, permitting use of un­
usual backgrounds. Can be arranged 
in curves, angles, circles, as well as 
in straight lines. Guaranteed to re-

tain magnetic properties for ten years. 
Letters % of an inch high; also avail­
able in 1 and 1 1/2 -inch size letters. 
Come in sets of white letters with 
black panel and red letters with blue 
or green panel, in regular or deluxe 
sets. 

KODASLIDE PROJECTOR, MODEL 2A: 
Available with either 5-inch, f/3.5 

lens, or 7 % -inch, f/4.5 lens. Replaces 
Model 2. Carries 1 50-watt lamp. New 
Projecto Case, in addition to Com-

bination Case for projector, lens, and 
file boxes, carries, in addition to lat­
ter features, folding leg stand which, 
when in use, provides convenient 
projection stand and extra shelf for 
2 by 2-inch slide boxes. 

KODAK ADVANCE ENLARGER, MODEL 2 :  
Complete with baseboard and 

98mm, fi ll projection lens mounted 
in removable lens board. Standard 
equipment includes friction-drive 
micro-focusing mechanism. New 
negative carrier designed to accept 
negatives in roll or uncut strip as 
well as individual . negatives. Nega­
tive carrier of strong black molded 
material ; frame holds two sheets of 
glass and one metal mask, latter mak­
ing possible to enlarge 3 3 / 1 6  by 4 % ­
inch sections of · 3 ¥4 b y  5 %  -inch or 
4 by 5-inch negatives. Set of metal 
masks, 35n1m to 3 %  by 4% inches, 
available to fit negative carrier. Mask 
assembly held in close contact by 
two spring clips slipping over top 
sheet of glass. Removable plush­
lined light guards clip into each end 
of negative holder. Film strip may 
be pulled through holder to selected 
negative without removing holder 
from enlarger. 

MINICOLOR POCKET FOLDERS, CASES, 
ALBUM : Designed for display and 

storing of Minicolor prints size 2x 
( 2 %  by 3 %  inches )  . Folder, of ma­
roon leather-like material-for one, 
two or three prints-measures 2% by 
3% inches closed, fitting into hand­
bag or pocket. Prints held firmly in 
position by slipping corners under 
cellulose acetate corner pieces. Cases, 
holding one, two or three prints, 
similar in style to Pocket Folders, 
but designed with fold-over flap and 
glove-button fastener. Wire-bound 
Minicolor Print Protecto Album, ' 
holding up to 24 2x ' prints, has six 
transparent envelopes with gummed 
leaves inside to hold prints mounted 
back to back. 
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S U P E R M A T I C S  
work best with 

ABBEY FLASHGUNS 
Write for Literature 

ABBEY PHOTO CORP. 
405 East 45th St. New York 3 S mm. RO,LLS DEVELOPED 

3!!��U�!I��!��:'���=. 9 O� . etc, (except "Mercury") fine • 
grai n  developed (Eastman DK-
20) and." be

, 

autifu l l y  enlarged to 3"x.". 
90c. cartridge reloaded with Ea.tman 
Plus X,' - 35c. 18 exposure rol la, sSe; 

relOad 20c . FHms permanently protected by revolu­
tionary CRYOLITE Process. Fast service. Satisfaction 
guaranteed · T��HN

i
Fii�illH b�l.

B
�':;�

R
�rint. Write,: 

3!Smm. Candid Came'ra Specialists 641·645 Brown St., Rochester, N. Y. 

� ___ Clearance Sale! ___ ... 

: : : I U �F:29) F I L T E R S 
Choice of these diameters: 
22mm. - 24mm. - ,  25mm. -
30mm. --:" 32mm. - 33mm. - SOc. 
Solid opticaI

3if....::.'. Highly pol- eacb 
Isbed. finest quality. Guaran- Reg. V Ill. $1 .50 
teed non-fading. Supply strictly ANY 5 - 52.00 
limited. Order Today! Sent postpaid 

HARRY ROSS sci:�!J:c:, L::�::!o;:. tl�ac�tus 

LIGHTI NG for PHOTOGRAPHY 
B y  Walter Nurnberg 

A truly A-to-Z guide to the all.important 
subject of what lighting means in photog­
raphy, its technical aspects and its applica" 
tioD in specific instances, by a noted prac .. 
tieing photographer. Many drawings, dia .. 
gTl!,m,s, and actucal

: . 
photographic reprodu� .. 

tions iUustrating '  the va�ious points c:ov .. 
ered, add immen-sely to the book's c1�rilY 
an4 , to its , value to all photographers, 
whether serious.;minded amate�t" -9! , ptq­
fessiona!' ( 7  by 10 inches, 172 page •• ) ....., 
$3;60 postpaid. - ; ' "  

For Sale JilY -
SCIENTIFIC AMERICAN 

24 West 40th SI.. New York, N. ' Y. 
SplendId opportunities. <P��are in � lIT spare time. Easy · Dlan. No., urevious ell· experience needed" 'common school 

P
' ' , education sulllclent. ' Send for free 

, booklet "Opportunities in Photogr.-t g...ne phy" , particulars and requirements. a "'.. American School of Photography -
Dept. 2289.1315 M ich. Ave .. Chicago,II I .  

357 



ARMY-NAVY B A RG A I N S  
Haversacks , , , , $0.75 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 illustrations of pistols. rifies. daggers_. medals. 
saddles. etc .. mailed for 5.0 cents. 1941 circular for 
3¢ stamp, 
F RA N C IS' BAN N E R M A N  SONS.  501 Broadway. N ew York 

H 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 5'4 inches, 26 line drawings, 14 
photographs. $2.60. 

THE HUNTING RIFLE, by Col. 
Townsend Whelen. Cl.early and with 
splendid simplicity, this book covers 
fields of elementary ballistics, design, 
selection, use, and marksmanship of the 
A merican rifle. A uthentic 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 Rifl�," 
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, 5'4 by 8 inches, 15 plates, 
11 line drawings. $2.35. 

THE ART OF HANDGUN SHOOT· 
ING is the newest book from the pen 
0/ Captllin Charles Askins, Jr., 1936 
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, LOO illustrations. $2.60. 
PRICES QUOTED INCLUDE POSTAGE 
Send to Scientific American for free 
lists of books on Firearms, Gun Col· 
lecting-, Fishinq Tackle, Natural History. 

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th Street. New York City 

SMITH &, WESSON 
IiJwfJlvllJuL 

S P R I N G F I E L D ,  M A S S .  
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YOUR FIREARMS 
and FISHING TACKLE 
Conducted by A� D. R A T H B O N E ,  IV 

INTEREST I N  FIREARMS i s  traditional with American men; fish­
ing tackle is  a requisite of one of the world's oldest occupations. 
Scientific developm ent of guns and tackle, in the use of which 
millions yearly find sport and recreation, fathers this month­
ly dp-partment which welcomes correspondence from readers. 

You Pull the Trigger • • •  

W
HEN YOU pull the trigger of your 
gun, you've started something­

and in view of the enormity of the 
force you've set in motion, you will 
want to be sure that certain factors 
are properly under control-or else ! 
It goes without saying that you'll have 
the gun pointed at something you 
want to hit. But how. about other 
things? Is the barrel free from all 
obstructions, including a heavy coat­
ing of protective grease? Was your 

Photo by Lt, Kenneth Romaine 
The shooter was lucky ! 

gun built to absorb the shock of the 
gas explosion that takes place when 
the fulminate of mercury in the 
primer ignites the ' gas-forming pow­
der in the cartridge or shell? 

Today's is a progressive-burning 
powder, which made possible the 
origin of high-velocity load develop­
ment some 20 years ago, and it pro­
duces a gas that expands in volume 
to many times that of the charge of 
powder. In less than the flick of an 
eye-lash after ignition, this constantly 
increasing gas force tries to expand 
in all directions, and if the cartridge 
chamber of a gun were not strong 
enough, it would be blown to bits. 
Because the chamber is husky, be­
cause least resistance is offered by 
the light-weight bullet ( or pellets, in 
a shotgun) , the bullet is forced from 
its shell and into the barrel. Once 
the inertia of the bullet is overcome, 
and as this progressive-burning pow­
der continues to burn and form more 
of the powerful gas, the slug-or 
scatter-gun shot-is boosted toward 
the muzzle and on its way. ' 

As an example of variance in 
breech pressure derived from powder 
of former days and that of today, 
Damascus shotgun barrels were de­
signed to handle shells that developed 
average pressures of about 5000 
pounds per square inch. Modern high­
velocity shot shell loads nearly double 
this pressure. The Remington Nitro 
Express load exerts its pressure at 

the terrific rate of about 36,000,000 
pounds per square inch per second. 
Of course, this pressure build-up does 
not utilize much time-neither does 
the actual explosion of a one-ton 
demolition bomb-but it's long 
enough to raise hob with anything 
but a modern shotgun barrel, includ­
ing the hand that is supporting it. 

The standard .38 caliber S. & W. 
revolver cartridge develops approxi­
mately 16,000 pounds per square inch 
breech or chamber pressure. The 
cylinders of modern, well-known re­
volver barrels are constructed of 
chrome-nickel-steel alloy and spe­
cially heat-treated to resist such high 
pressure� In order to obtain work­
ability, however, revolver barrels are 
not made of such alloy steel, nor are 
they heat-treated, for by the time 
the bullet enters the barrel, pressures 
are greatly reduced-that's how fast 
this whole process works !, 

The bulging of revolver barrels is 
invariably due to faulty ammunition. 
The cause can be either deteriora­
tion of the powder charge or priming 
charge, or the mere absence or near 
absence of powder in a cartridge. 
When one bullet , stops in the barrel, 
and another is fired behind it ( which 
is what happened to the gun in one 
of our illustrations ) ,  there is no leak-

They couldn't take it 
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age of air between them. Something 
must let go. Usually the barrel splits 
at its weakest point, often the point 
of stamping. Sometimes it doesn't 
split, but stretches sufficiently to al­
low the pressure between the two 
cartridges to escape one way or the 
other. 

"Big-Time" stuff, this modern am­
munition! 

For Defense Training 

THousANDS of men have associated 
themselves with one or another 

form of civilian defense units. This 
influx of gunners and would-be gun­
ners to the nation's revolver and rifle 
ranges, skeet and trap fields, has cre­
ated an additional drain on the al­
ready limited supply of shotguns, 
small caliber rifles, revolvers, and 

Targo gun 

their respective ammunitions. Another 
problem is the expense of arms, 
shells, and cartridges. 

In past issues we've pointed out 
possible solutions to this puzzle, and 
here's another. The Targo Gun, in­
troduced by O. F. Mossberg & Sons, 
Inc., about a year ago, can be made 
to serve the dual purpose of provid­
ing .22-caliber rifle practice and aerial 
gunning practice on miniature clay 
targets, using .22-caliber shot shells 
for the latter operation. 

The Targo gun is equipped with a 
5-inch section of rifled .22-caliber 
barrel which is interchangeable with 
the Targo Tube, an 8-inch barrel sec­
tion which is attached when firing the 
.22 scatter-shot shells. For this type 
of gunnery, the 14-ounce trap is fas­
tened to the barrel ahead of the 
forearm so the gunner may release his 
own targets with his left fore-finger, 
or they may be thrown by another 

Targo barrels 

person with a Targo handtrap. 
Targets are one-haif normal size, 
break on impact of the tiny shot 
pellets up to 50 feet. 

We've found the 5-inch rifled sec­
tion of barrel provides remarkable 
accuracy in .22-caliber rifle fire. The 
inexpensiveness of ammunition and 
targets, the low cost of the gun itself, 
and the fact that it can be quickly 
adapted to either of two uses make 
the Targo outfit something to conjure 
with. Would you like a folder? 

What of Sporting Arms? 

A 
QUESTION that has doubtless come 
to the minds of many gun owners 

is: What effect have national defense 
efforts had on the production of 
sporting arms and ammunition? A 
recent survey, by correspondence, in­
dicates that while price increases may 
be expected under present conditions, 
there will be little shortage of the. 
more popular models of guns, shells, 
and cartridges for the next few 
months. Next year, however, may be 
different. The tooling up of arms and 
ammunition plants for defense . re­
quirements has necessitated utiliza­
tion of every available machine unit, 
every ounce of man-power, and the 
temporary relegation to the back­
ground of less-widely-used sporting 
arms and ammunition. Adoption, 
months ago, of a far-sighted policy 
of heavy production and larger-than­
normal stocking by manufacturers, 
distributors, and dealers will doubt­
less allay any serious shortages in 
the immediate future. Should present 
demands on American arms manufac­
turers increase, John Q. Huntsman 

. and Aloysius X. Marksman can make 
up their minds that any resultant 
curtailment on their gunning activi­
ties will be j ust one more little sacri­
fice on their parts toward the further­
ance of national defense. 

Cartridge Carrier 

A 
NEW shell pack, constructed of 
high quality rubber in red, black, 

and walnut-brown colors is offered 
by Mershon Company, Inc. The "Sure 
Grip" protects the lead, holds 1 0  

cartridges o f  any high-powered 
caliber, fastens to belt with two-inch 
loop running full ' length of pack. 
Cartridges do not rattle or work 
loose; drain holes permit sand, dust, 
or other foreign elements to fall out 
of the bottom. 
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TARGO_the gift for shooters young or old. expert or 
tyro. A llew and different thrill for the sportsman who 
" 'has everything . "  Shoot aloue, with trap on gun barrel� 
or use Hand Trap Frame. Inexpensive to buy. inexpensive 
to use • • .  Targo g u n ,  .22  cal. . smoothbore, 8-shot -re­
peater with Rifle Adapter ($ 1 1 . 75 • • •  $12.15 west of 
Rockies ) .  Targo Trap ($6.45 ) .  H an d  Trap Frame (950) . 
Targo Targets (slightly over lhe each ) .  Uses low-cost 
.22 cal. Long Rifle gratter SHOT shens "or regular cart­

ridges with .RiHe Adapter. I M M E D I ATE D E L I V E RY. 
See your dealer. or send 3c for catalogue. 

, O .  F. M O S S BERG & S O N S ,  I n c. 
441 2 51. John 51., New Haven, Conn. 

C O L L E C T I N G 
Old Guns 

is  an 
Interestinq Avocation, 

often 
Profitahle 

GUN COLLECTING 
By Charles .. Edward Chapel 

(1st Lt. u. S. Marine Corps., Retired) 
Any gun fancier who bas never ridden the 
hobby of firearm. collecting will, in all 
probability, reach the last page of this book 
with the firm resolve imm�iately to in· 
augurate . his hitherto neglected gun gather­
ing activities. Although written for the 
novice, and. therefore - equipped with an 
excellent glossary, index, bibliography, and 
source lists of collectors, museums, and 
periodical. dealing with the hobby, the 
veteran also will find this volume well 
worth adding to bis library. (232 pages, 
5 by 7 Y. inches, 15 iIIustrations. ) -$2.60 
postpaid. 

THE GUN COLLECTOR'S 
HANDBOOK OF VALUES 
By Charles Edward Chapel 

Of inestimable value to gun collectors, 
both amateur and professional, is this 
newest publication by the author of UGun 
Collecting." Some 2000 antique and semi­
modern pieces, over '-00 of which are illus­
trated, are described in detail, alid values 
for ugood" and "fine" condition have been 
assigned. For those who- collect old guns, or 
for those who would like to collect them, 
this publication is absolutely indispensable. 
( 220 page., 4% by 7 Y2 inches, 33 full 
page plate •• ) - $2. 1 0  paperbound, po.t· 
paid. 
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TELESCOPTICS 
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 Scientific American books "Amateur Telescope Making" 

and "Amateur Telescope Maker-Advanced. "  

No MACHINE is needed for grinding 
and polishing telescope mirrors, 

and only a minority of amateur tele­
scope makers use machines, since 
one's two hands are a good machine. 
Nevertheless, among advanced mirror 
makers who finally tire of pushing 
glass by hand, or who, following ' 
Yankee tradition, need less than half 
an excuse to build a machine of any 
kind, machines are becoming more 
and more common. No machine has 
been copied so often as the one de­
scribed by Hindle in the present 
(fourth) edition of "Amateur Tele­
scope Making." This machine-now 
firmly established-is a pronounced 
success. Such

' 
a machine was built 

by Cyril G. Wates, 7718  Jasper Ave., 
Edmonton, Alberta, Canada, and de­
scribed in the January, 1941 ,  number 
of The Jaurnal af the Rayal Astrana­
mical Saciety .of Canada, 198 College 
St., Toronto, Ontario, a journal which, 
by the way, is entirely amateur even 
if "royal," and the following is a 
slight adaptation from that descrip­
tion . .  

"The machine shown in Figure 1 
was constructed almost entirely of 
junk parts and the cost was surpris­
ingly low. The framework is built of 
2" x 2 � "  x %" angle-iron. The motor 
F is a second-hand washing-machine 
motor. The main flywheel came from 
an ancient treadle-drive dental en­
gine. 

" The main drive shaft G is % "  
steel shafting, but it would b e  better 
to use 1" shaft, as the lighter shaft 
has some tendency to whip at the 
center. The upright shaft H is driven 
by a worm gear from an old car. 
Shaft J is driven by a bevel-gear 
taken from a discarded differential. 

i:With regard to the bearings, of 
which there are six, it was found that 
stai;idqJid pillow blocks would run :Into 
quite a:'sum of money, so a makeshift 
wa� deyii!.ed consisting of short sec­
tions of 2" pipe welded to bases of 
heavy bar iron. The various sl-i<lfts 
were centered in these pipes and bab­
bitted, grease-cups being insetted in 
the four upright bearings, and oil­
holes bored in the horizontal ones. All 
speeds being low, these bearings 
should run without appreciable wear 
for a very long time. 

"The working platform D consists 
of two layers of % "  board, glued and 
screwed and then given several coats 
of paint. It is fastened to a flange at 
the upper end of the 3" pipe E. At 
the lower end of E is a short bolt run­
ning in a plain bearing. This bolt is 
fastened into a plug of oak secured to 
E by means of wood-screws. The 
platform turns very slowly, being 
driven from the shaft H by means 

3 6 0  

o f  a bicycle chain and sprockets. 
"At the tops of the upright shafts 

are adjustable cranks, K and L, which 
control the motion of the 'alligator.'  
The elaborate construction of the 
right-hand crank is an unnecessary 
refinement. It can be seen that the 
crankpin L is controlled by a long 
screw with a ratchet-wheel M at one 
end. This ratchet encounters the 
double pawl N at each revolution, 
thus providing a continuous variation 
in the length of the swing. 

"The alligator, A, is a framework 
of 1" x � "  channel-iron, welded to­
gether. The alligator is built around 
a square frame which embraces the 
mirror. Four lengths of � "  pipe are 
welded into holes in the corners of 
this frame. Sliding in these pipes are 
¥2 " steel rods, one of which is seen 
plainly at B. The rods are tipped 
with rubber buffers-carried by most 
hardware stores for walking sticks. 
The push-rods are locked in any posi­
tions by means of set-screws threaded 
into the alligator. 

"The crankpin K drives the alliga­
tor from any one of several holes in 
the center brace of the framework, 
permitting adjustment for overhang, 
as in the Hindle "design. 

"Two adjustable guides are seen in 
the photograph at P, P. These pre­
vent rocking of the alligator. Only 
one guide ' is necessary and the right­
hand one ' has now been removed. The 
contact between the alligator and the 
guide is the one place where, in spite 

of lubrication, squeaking occurs. This 
was overcome by fastening a leather 
strap on top of the guide. The weight 
of the alligator should not rest on the 
guide but on the adjustable collars 
on the crankpins. 

"Crankpin L works in a long slot 
formed by two facing angle-irons at 
that end of the alligator. Therefore, 
crankpin K provides the drive, while 
crankpin L gives the swing. 

"On top of platform D is a simple 
drip-pan, made by soldering a strip 
of galvanized iron to a disk of the 
same material. The tool (or mirror )  
is held i n  place, slightly off center, 
by blocks secured to the platform by 
wood-screws. A sheet of paper under 
the blocks makes cleaning-up a very 
siInple job. 

"When in operation, the push-rods 
move the mirror in a series of ellip­
tical strokes over the surface of the 
tool, these ellipses traveling from 
side to side under control of crankpin 
L in its slot. Obviously, the length of 
stroke imd the swing can be changed 
as desired, from a very long stroke 
for roughing out the curve, to a short 
stroke for bringing the disks into 
spherical contact. 

"The most important feature of the 
Hindle machine has not yet been 
mentioned: the method of rotating 
the mirror, C, between strokes. This 
motion is provided by adjusting the 
push-rods so that there is a clearance 
of about %" between the rubber buf­
fers and . the edge of the disk. This 

Figure 1 :  The Hindle type machine, as built by Wates, of Canada 
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clearance means that, at the com­
mencement of each stroke, one of the 
buffers will touch the mirror before 
the other, thus giving it a slight turn­
ing movement. This action is similar 
to what mechanics call a continuous 
ratchet. 

"I wish to call attention to an error · 
in the construction of this machine as 
pictured. A study of the various gears 
shows that the mirror turns in the 
same direction as the tool. To correct 
this condition, the shaft G with its 

Figure 2:  Wates, 12�", & 4" RFT 
worm should be placed on the other 
side of the shaft H. I have not con­
sidered it necessary to make this 
change since the mirror and tool move 
at quite different speeds. If they 
moved at the same speed, astigmatism 
would, of course, result. 

"When roughing out the curve, the 
machine provides the overhang 
recommended by Everest in his article 
in 'Amateur Telescope Making-Ad­
vanced.' The stroke and swing should 
be as long as possible consistent with 
the avoidance of tipping. The ma­
chine should be operated by pulling 
the belt until the operator is quite 
sure that the mirror will not tip, be­
fore starting the motor. 

"As Everest explains, the elliptical­
overhang stroke results in the center 
of the mirror being hogged out, while 
the edge is scarcely touched. If, there­
fore, the rough grinding is continued 
until the center of the mirror is deep 
enough, the outside zone will be prac­
tically fiat, giving a shape like the 
inside of a 'tin hat,' and it will be 
impossible to bring the curve out to 
the edge without deepening the cen­
ter. To avoid this, grinding should be 
stopped when the center is about two 
thirds the correct depth, and the 
stroke and swing gradually short­
ened. With a little care the right 
depth can be reached just as the curve 
reaches the edge. 

"The elliptical stroke pushes the 
abrasive off the edge. For this reason 
no paper is used on the platform dur­
ing rough grinding, so that the mess 
may be scraped off and settled after 
each spell of grinding. Carborundum 
and water may be added from time 
to time as the machine operates, but 
the disks should be washed off about 
·evel'Y 15 minutes. A weight of about 
8 ounces per square inch "is advised 
for rough . grinding, tapering to 4 
ounces for fine grinding and zero in 

COMPLETE H IIH-IRADE K ITS OUR  SPECIALTY 
FREE . ALUMINIiED. DIAGONAL WITH EACH KIT 
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meluding rouge ( fewer may not giTe perfect optical .urface) , iD�trucdoDfl, .,te. 
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Dr. J. M. Vure, Opt. 
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C. C. YOUNG 
Supplies for Amateur Telescope Makers. 

6" Equatorial M ountinu $35.00 
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P. O. Drawer 204 East Hartford, Conn. 

Surface Hardened 
ALU M I N IZED 

Coatings 
are uniformly superior in reflectivity and 
Improve the performance of telescope 
mirrors, prisms, diagonals, camera mlr .. 
rors, range finder mix:rors a,nd other op­
tical front surface mirrors. 
These Surface Hardened Coatings used 
in some of the largest observatories 
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the world. Have your mirrors coated 
with the best. 
Prices : ( "-$1.75,  6·-$ 2. 50, 8·-$ 3 . 50. 10·-$5.00 and 1 2 'A1 ·-U.OO. Up to 36" 
on request. 

" 

Dbtaln the maximum defining power with 
your telescope. by replacing your Uflat" 
with an Aluminized diagonal, which ,. 
optically fiat to 

. 

lh WAVELENGTH 
Price 1,* ·xl '!l ., for 6· mirror $ 1 . 5 0  each. 
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720 Greenwood Ave. Wilmette, III. 
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TO MAKE A GOOD TELESCOPE 
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little that it is foolish to ubarJ.in hunt" and almost certainly waite 
houri of work and care with failure at I.ot. 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasivel are used persistently enouah. 
Twenty·two years of experience enabl .. us to oupply: 
1. The best gla .. of the right thickness. 
2. The proper a .. ortment of abra�veo to give th!, b�st �urface with 

a minimum of labor. Our abrasaves are luppbed ID tin cans. To 
use punch a hole and oprinkle. Seal betw .... n times with adhelive. 

3. Our famous #6 for the final grind, which materially shorteD. 
polishing time. 

4. Ready·tempered pitch. and best rouge, for polishing. 
KITS. The above ... Iected material. combined i. a ... t, with inotnac­
tions for making a com.plete telelcope. For the lix-inch aperture 
lize this COl" only $5 .00. Thi. include. a teot o� your completed 
parabolic mirror with advice for correcting any erron fOUDd. 
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the last stages of the same process. 
"The well-known practice of re­

versing mirror and tool between each 
stage of fine grinding is highly recom­
mended as a sure method of bringing 
the disks to spherical contact. I can 
also recommend a minor discovery of 
my own for testing contact. Buy a 
tube of artists' 'Black Stumping 
Chalk.' Smear a little of this across 
a diameter of the clean, dry tool. 
Lower the mirror centrally into place 
and rub gently without pressure. 
When the mirror is removed its sur­
face will show black streaks at all 
points of contact. 

"Much may be done in reducing 
high zones by smearing abrasive on 
the zone to be operated on, and using 
a very short stroke. It should also be 
remembered that the greatest abra­
sive action takes place at the points 
where the edge of the tool comes at 
the end of a stroke. Repeated changes 
in the adjustment of the cranks is 
therefore the secret of avoiding gross 
zonal errors. This applies even more 
strongly in polishing. 

"Polishing will be done with pitch, 
pitch with wax facets, or HCF, ac­
cording to the taste of the operator. 
Long spells of polishing can be car­
ried out by using HCF combined with 
rouge and soapy water. As Hindle 
points ' out, the use of soap obviates 
the necessity of scoring the facets. 
With regard to figuring, in spite of 
popular belief to the contrary, it is 
perfectly possible to complete this 
operation on the machine without any 
hand work at all. 

"Crank shaft J rotates at 60 R.P.M. 
H at about 13 R.P.M. and the plat­
form at about 2 R.P.M. These figures 
are reduced by one half during rough 
grinding by the use of a smaller pul­
ley on the motor. 

"The 12 % "  Pyrex mirror for the 
telescope shown in Figure 2 was 
ground by hand before the machine 
was built, but polishing and figuring 
were done on the machine, including 
the correction of a very bad hyper­
bola. The mounting of this telescope, 
which is designed for the University 
of Alberta, is a modification of the 
familiar double yoke, with the decli­
nation axis off-center to provide 
greater access to the polar regions. 
This necessitates a counterweight of 
about 125 pounds to balance the tube. 
The head of the tube moves on ball 
bearings, being turned by a hand­
wheel (not seen) engaging with a 
circular rack. 

"The entire telescope weighs ' about 
750 pounds. The foundation and up­
right are, of course, temporary, as a 
concrete pier will be provided. The 
24" wheel at the top of the polar axis 
provides means for the installation of 
a drive designed along the lines of 
the one invented ' and described by 
Mr. H. Boyd Brydon in a recent issue 
of the Journal of the Royal Astrono­
mical Society of Canada. "Dignity and 
Impudence" are exemplified by the 
4" Richest Field Telescope seen in 

the lower right hand corner of the 
picture. 

"The Hindle machine is a labor­
saving rather than a time-saving de­
vice. Rough grinding will take as 
long, possibly longer, than by hand, 
since we cannot increase the speed 
much beyond one stroke per second 
without nullifying the tendency for 
the upper disk to become concave, 
and changing abrasive is a slower j ob 
than in hand work. Some saving of 
time may be expected in fine grind­
ing, and there is less temptation to 
skimp this vitally important item. 
Polishing is much faster than by 
hand, principally because long spells 
of work are possible without inter­
ruptions for rest. 

"Perhaps the greatest advantage of 
machine-work lies in its perfect regu­
larity. Despite popular opinion, there 
is no special virtue, per se, in the 
irregularity of hand polishing. The 
ideal lies in what may be called 'uni­
form irregularity. '  With the Hindle 
machine the cranks are adjusted to 
give any desired stroke and, as long 
as the machine is running, this stroke 
is maintained with perfect uniform­
ity, but never twice over the same 
area of the tool or mirror. The slightly 
eccentric relation of the disks, the 
movement of the swing-crank, the 
rotation of tool and mirror, all com­
bine to give an almost infinitely 
varied distribution of abrasion within 
the limits set by the chosen adjust­
ments. Since these adjustments may 
be changed at will, it will be seen that 
we have here the mirror-maker's 
ideal of complete flexibility combined 
with absolute accuracy." 

JOBS. Amateur telescope makers who 
may think of getting j obs in the 

industries which now are making op­
tical products for defense may ob­
tain, gratis, from this department, 
"personal history forms" which, when 
filled out and returned, will become 
part of a roster available to these in­
dustries. 

As a matter of fact, a number of 
the amateur telescope makers al­
ready have been working in such 
plants, and for some time past, and 
they have been successful. 

One of the early crop of amateur 
telescope makers was Winston 
Juengst, whose photograph appears 
on page 402 of "A.T.M., " a photo­
graph taken years ago when he was 
a youth. Juengst subsequently com­
pleted a full course in optometry at 
the University of Rochester and now 
is supervisor of the School of Mech­
anical Optics, at Montague and Henry 
Streets, Brooklyn, N. Y. A number of 
men, starting with little or no op­
tical experience, have passed through 
this school and on into industry. 

Other amateurs are in the game 
professionally, here and there, and 
every effort is being made by this de­
partment to direct the skills acquired 
by followers of the hobby into defense 
work. 
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Our Book Corner 
THE BOOK DEPARTMENT o f  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 aud 
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. 

BLUEPRINT READING 
By F. D .  Graham 

]
N THIS pocket-size, flexible-binding 

book the reader is led simply and 
easily through the fundamentals of 
blueprint making and reading, the 
knowledge ·so imparted giving him a 
thoroughgoing background for actual 
work with prints. Included are listings 
of special notations, abbreviations, 
and so on used on various types of 
drawings. ( 3 53 pages, 5 by 7 inches, 
thoroughly illustrated with draw­
ings. ) -$2.00 postpaid.-A. P. P. 

WE NEED VITAMINS 
By Walter H. Eddy and G. G. Hawley 

I'IOMPACT little pocket primer of the 
" nature and functions of all the 
known vitamins, for laymen who wish 
up-to-date scientific data, not too 
technical, but not shallow. Senior au­
thor is professor-emeritus in physio­
logical chemistry at Columbia Uni­
versity and is one of the outstanding 
research workers on vitamins and 
foods. ,( 1 02 pages, 5 by 7 %  inches, un­
illustrated. ) -$1 .55  postpaid.-A .  G. 1 .  

ENGINEERING ENCYCLOPEDIA 

Edited by Franklin D. Jones 

]
N condensed form this two-volume 

set presents essential facts regard­
ing 4500 important engineering sub­
j ects. The text is designed partic­
ularly for use by engineers, mechan­
ics, technical schools, and public 
libraries. In addition, these volumes 
will serve admirably to supplement 
a general encyclopedia used by any­
one . whose thirst for accurate knowl­
edge extends into any of the fields 
of engineering. ( Two volumes, uni­
formly bound, each 6 %  by 9 inches, 
a few line drawings, 1432 pages 
total. ) -$8. 10  postpaid for the two 
volumes.-A. P. P. 

TOOL DESIGN 
By Charles Bradford Cole 

L
INKING the work of the engineering 
department with the production 

j ob, the tool designer plays an impor­
tant part in practically all industrial 
endeavors. His j ob of selecting the 
machines and developing the tools 
that will produce parts with a high 
degree of accuracy and speed is 

of outstanding value when he is 
equipped to do it in the proper man­
ner. In this book, designed as a com­
panion text to "Tool Making" by the 
same author, the worker who is just 
starting on the j ob of tool designing 
will find valuable information and 
help on simple jobs; the expert will 
find many suggestions to help him in 
the problems which his work presents. 
Throughout the book stress is laid 
on practical applications, a feature 
which reduces theory to a minimum 
and places practice as the ultimate 
end. ( 498 pages, 6 by 9 inches, com­
plete index, appendices of data, 425 
illustrations. ) - $4.60 postpaid. ­
A. P. P. 

OBSERVATIONS OF MARS AND 
ITS CANALS 
By Harold B. Webb 

C
OLLECTION of observations of Mars,. 

with careful drawings, made in 
1937 and 1 939 by a number of ama­
teur astronomers, including the au­
thor, who is well-known in astronom­
ical circles, using telescopes of four 
to 15-inch aperture ( about as much 
as can be used to advantage on Mars, 
anyway) .  Brief, compact discussion 
of the polar cap, dark spots, light 
spots, canals, changes, spectrograms, 
photographs, charts. Written for other 
observers, this is not a book for the 
entirely uninitiate. ( 5 1  pages, 5 by 8 
inches, illustrated. ) -$ 1 .60 postpaid. 
-A. G. I. 

BOMBS AND BOMBING 
By Willy Ley 

W
HAT every civilian should know 
about bombs. Fairly technical. 

( 125 pages, 5 %  by 8 inches, lightly 
illustrated. ) -$1 .35  postpaid.-A. G. I. 

MACHINE SHOP TRAINING 
COURSE (2 Volumes) 
By Franklin D. Jones 

A
FTER a short chapter on the under­
lying principles of metal cutting 

operations, the reader of these books 
is taken immediately into actual prac­
tice and is shown by text and illustra­
tions precisely how to set up work on 
all forms of standard machine-shop 
equipment. The information presented 
is the next best thing to doing the 
work along side an experienced me-
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hshers hsted In our 47th-
Annual Bargain Catalog of 320 pages. Old-time favorites 
-latest" best sellers. "  Reference, Fiction, Juvenile, His­
tory. Scientific, etc. Supplying schools,colleges,libraries 
1'10 thoU!;;ands of individual customers. Send postcard 

today for our new J.942 catalog, "Bargains in Books." 
THE BOOK SUPPLY COMPANY, Dept. 1 95 

564-566 West Monroe St., Chic •• o. Illinois 

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 

gives_ 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 St .. New York City 

A R I I H  - M A G I C  
Solves ALL problems in Arithmetic with 
u n fai l ing accuracy i n  one-tenth the usual 
time, and one -tenth the usual effort. Post­
paid One Dollar-worth a h u ndred. 

A R ITH·MAGIC, Dept. 1 8, Maywood, I I I . 

HOPKINS' 
CYCLOPEDIA 

OF 
FORMULAS 

Is the foundation for tire be­
ginning of a fascinating hobby ; 
the groundwork on which to 
build a practical knowledge of 
useful chemical facts. 

A re you� 
� putting your spare thue to good 

advantage ? 

� one of the Illany who are seek­
ing a new -f,ield to enter ? 

�seeking a means to save money 
wherever possible ? 

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. 

15,000 formulas ;  1077 pages. 
$5.50 postpaid ( domestic ) 

For sale by 

SCIENTIFIC AMERICAN 
24 W. 4.0th 5t-., New York City, N. Y. 
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SAVE UP TO 70% • 

O N  TE C HN I C AL B O O K S  

MODY of These Tilles Reduced For the First Time 

QUANTITIES LIMITED 
PLACE YOUR ORDER NOW 

Title Pub- OUR 
Author lisher's SPECIAL 

Price PRICES 
GERMAN FOR CHEM I S T S  . . . . . . . . . . . . . . . De Vries . . . . . . . . . .  3.00 1 .50 
CHEMI CAL FREN CH . . . . . . . . . . . . . . . . . . . .  Bolt . . . . . . . . . . . . . .  4.00 2.00 
TECHNI CAL ANALY S I S  OF ORE S 

AND METALLURGICAL PRODUCT S . Hills . . . . . . . . . . . . . .  3.00 1 .50 
MOTOR DICTIONARY . . . . . . . . . . . . . . . . . .  Dierfield 
VOL. I GERMAN-FREN CH-ENGLI SH . . . . . . . . . . . . . . . . . . . . . . .  4.00 2.00 
VOL. 2 ENGLI S H-FRENCH-GERMAN . . . . . . . . . . . . . . . . . . . . . . . 4.00 2.00 
VOL. 3 FRENCH-ENGLI S H-GERMAN . . . . . . . . . . . . . . . . . . . . . . . 4.00 2.00 
REINFORCED CON CRETE CON-

STRUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . Cantell . . . . . . . . . . . . 3 .00 1 .50 
EMBALMING FLUID S . . . . . . . . . . . . . . . . . . . Mendelsohn . . . . . . . . 4.00 2.00 
STORY WEAVING . . . . . . . . . . . . . . . . . . . . . . . Vivian . . . . . . . . . . . . .  2.00 1.00 
HAIR DYES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Redgrove . . . . . . . . .  5.00 2.50 
PALEOZOIC FISHES . . . . . . . . . . . . . . . . . . . .  Moy-Thomas . . . . . . 2.00 1 .00 
UNEMPLOYMENT AND THE 

UNEMPLOYED . . . . . . : . . . . . . . . . . . . . . . . .  Singer . . . . . . . . . . . .  2.75 1 .50 
MAGNESIUM & I T S  ALLOYS . . . . . . . . . . . . Haughton . . . . . . . . .  1 .50 .75 
ANIMAL UFE I N  FRESH WATER . . . .  Mellanby . . . . . . . . . .  3.00 1 .50 
B EVERAGE MANUFA CTURE . . . . . . . . . . .  Morgan . . . . . . . . . . .  10.00 5.00 
LEATHER FIN I SHES . . . . . . . . . . . . . . . . . . . .  Mudd . . . . . . . . . . . . .  425 2.25 
WHITE SHOE DRESSINGS . . . . . . . . . . . . .  John . . . . . . . . . . . . . .  425 225 
PERCEPTION OF LIGHT . . . . . . . . . . . . . . . .  Wright . . . . . . . . . . . .  2.50 1 .25 
LIGHT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Saunders . . . . . . . . ; .  2.50 1 .25 
CANNING PRACTICE & CONTROL . . . . . Jones . . . . . . . . . . . . .  10.00 5 .00 
PORTLAND CEMENT . . . . . . . . . . . . . . . . .  ; '. Meade . . . . . . . . . . . .  10.00 5.00 
DIESEL HANDBOOK . . . . . . . . . . . . . . . . . . . .  Ro�bloom . . . . . . . . . .  5.00 2.50 
BOOK OF GARDEN I M PROVEMENTS . .  Brett . . . . . . . . . . . . . .  2.50 1 .25 
ASTHMA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vander . . . . . . . . . . . .  1 .50 .75 
CATARRH . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  Vander . . . . . . . . . . . .  1 .50 .75 
HOW TO ESCAPE COLD S & 

INFLUENZA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 .50 
PHOTOGRAPHY FOR PROFIT . . . . . . . . . "Nettel" . . . . . . . . . . . 2.00 1 .00 
MORE INDOOR COMMUNITY GAME S  . .  Hedges . . . . . . . . . . . . 1 .50 .75 
FOREIGN EXCHANGE . . . . . . . . . . . . . . . . . . .  Docker . . . . . . . . . . . . 5.00 2.50 
YOUR CHILD & BEAUTy . . . . . . .. . . . . . .  Howe . . . . . . . . . . . . .  1 .50 .75 
YOUR CHILD & HEALTH . . . . . . . . . . . . . . .  Cooper . . . . . . . . . . . .  1 .50 .75 
YOUR CHILD & DIET . . . . . . . . . . . . . . . . . . . .  Pink . . . . . . . . . . . . . .  1 .50 .75 
FOOD INDUSTRIES . . . . . . . . . . . . . . . . . . . . . Vulte & Vanderbilt . 3.50 2.00 
QUALITATIVE ANALy S I S  . . . . . . . . . . . . . .  Mason . . . . . . . . . . . .  1 .00 .50 
S PARKING OF STEEL . . . . . . . . . . . . . . . . . .  Pitois . . . . . . . . . . . . . 2.00 .85 
IRON & STEEL WORK CHEM I S T S  . . . . . Heess . . . . . . . . . . . . . 1 .25 .60 
MINERALOGY OF ARIZONA . . . . . . . . . . . Guild : . . . . . ' . . . . . . .  1 .25 .50 
BRITI SH CHEMICAL INDU STRY . . . . . . Miall . . . . . . . . . . . . .  4.50 1 .50 
THERM IONIC PHENOMENA . . . . . . . . . . .  Block . . . . . . . . . . . . .  2.50 1 .25 
PRACTI CAL HYGIENE . . . . . . . . . . . . . . . . . .  Bergey . . . . . . . . . . . .  1 .50 .75 
BEET SUGAR CHEMI STS HAND-

BOOK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Moeller-Krause . . . .  1 .50 .75 
REIN FORCED CON CRETE I N  

EUROPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Colby . . . . . . . . . . . . .  3.50 1 .00 
NOTES ON CHEMI CAL ANALySIS . . . .  Craig . . . . . . . . . . . . .  2.50 1 .25 
RESEARCH N ARRA TIVE S  VOL. I . . . . . .  Flinn . . . . . . . . . . � . . 1 .00 .50 
RESEARCH N ARRA TIVES VOL. II  . .. . . . Flinn . . . . . . . . . . . . .  1 .00 .50 
RAINMAKING . . . . . . . . . . . . . . . . . . . . . . . . . . .  Humphreys . . . . . . . .  2.50 1.00 
CHEM I S TRY IN THE HOME . . . . . . . . . . . .  Firth . . . . . . . . . . . . . .  2.00 1 .25 
OIL SALESMAN'S PRIMER . . . . . . . . . . . . Ettle . . . . . . . . . . . . . .  3.00 1 .50 
E S SENTIALS OF QUANTITATIVE 

CHEMICAL ANALy S I S  . . . . . . . . . . . . . . . . Scott . . . . . . . . . . . . .  2.50 1 .50 
WOOD, LUMBER & TIMBER . . . . . . . . . . . .  Haywood . . . . . . . . . .  10.00 5 .00 

(To above prices add 10 cents postage for each book. 

For foreign postage add 35 cents for each book. ) 

For Sale by 
SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 
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chanic ; coupled with actual shop 
practice, these books should enable 
the reader to advance rapidly in skill. 
( 2  volumes in uniform binding, 6 %  

b y  9 %  inches, Volume 1-538 pages, 
Volume 2-552 pages, both thoroughly 
illustrated with photographs and 
drawings. ) -$6.15 per set postpaid.­
A. P. P. 

THE CHEMICAL FORMULARY 
Edited By H. Bennett 

T
HouSANDS of tested formulas of in­
terest to enginee�s, chemists, and 

executives in every important indus­
try are presented in this volume in a 
form that has been designed particu­
larly for quick reference. Complete 
details are given with every formula 
so that no guesswork is involved in 
arriving at the desired result. The 
subjects covered range from adhe­
sives and polishes through cosmetics, 
inks, lubricants, paints, and other sur­
face finishes, to pyrotechnics, rubber, 
and plastics, soaps and textiles. (676  
pages, 6 by 9 inches, unillustrated. ) ­
$6. 1 0  postpaid.-A. P .  P .  

HORTUS SECOND 
By L. H. Bailey and Ethel Zoe Bailey 

THE authors, foremost authorities in 
the horticultural world, have com­

piled with the meticulous thorough­
ness that characterizes all their work, 
this latest edition of a standard ref­
erence which is by no means a re­
print, but a new work which brings 
up to date the registry of species and 
botanical varieties now available in 
the continental United States and 
Canada. It will, like its predecessor, 
prove to be an invaluable, concise 
dictionary and ready reference hand­
book of general horticulture, of gar­
dening, and of cultivated plants in 
North America. It is a volume of 
inestimable assistance to propagators, 
botanists, gardeners, nurserymen, 
lal).dscape architects, and to teachers 
and students. ( 7 7 8  pages, 7 %  by 
1 0 %  inches, illustrations. ) -$12 .10  
postpaid.-C. F. G-C. 

HOW THINGS WORK 
By George Russell Harrison 

NOTED physicist, Director of the Re­
search Laboratory , at M. I. T.,  

explains light, atoms, aviation, elec­
tricity, sound recording, electron 
microscopes, and many other things 
in modern science for lads of about 
10 up. Lucid. ( 3 0 1  pages, 6 by 9 
inches, illustrated. ) -$2.85 postpaid. 
-A. G. I. 

THE BOYS' BOOK OF MODEL 
AEROPLANES 
By Francis A. Collins sO RAPIDLY does the hobby of build­

ing and flying model airplanes de­
velop that . this revised edition is 
necessary to bring the whole field 
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completely up-to-date. Much new and 
advanced information has been added 
and a large part of the text has been 
rewritten in the light of latest prog­
ress. Stress is placed on the how-to­
do-it phase of model building. ( 262 
pages, 5 by 8 inches, a large number 
of photographs and drawings . ) ­
$2.10  postpaid.-A. P .  P. 

FIFTY THINGS TO MAKE 
FOR THE HOME 
By Julian Starr, Jr; 

S
IMJ;'LE descriptions and plans for 
making such things as knife racks, 

wall cabinets, shelves, blinds, coffee 
tables, footstools, cold frames, flower­
pot holders, toy guns, wheelbarrows, 
guest trays, knitting bowls. More 
suitable for the man who is only mod­
erately constructive than for the adept 
-who might think it a bit elemen­
tary. ( 207 pages, 6 by 8 inches, illus­
trated. ) -$2. 1 0  postpaid.-A. G. I. 

MODERN WILPERNESS 

By William Arthur Babson 

F
ASCINATINGLY descriptive of a nearly 

forgotten strip of New Jersey 
swamp and woodland, bounded by 
ultra-civilized highways, only a 
couple of hours from New York 
City's Times Square, this is a believe­
it-or-not story of a retreat in which 
the author studied nightly peregrina­
tions of many . animals, the homes 
and habits of thousands of ducks. 
He writes of all he saw with" charm­
ing wisdom, conveying a complete 
sense of the wonder-world of nature 
that exists so close to civilization, yet 

' is so often unseen, unheeded. (261  
pages, ' 5 %  by 8 %  inches, 24 half­
tones from photographs; 2 four­
color paintings. ) -$3.10  postpaid.­
A. D. R., IV. 

LIVES AND DOLLARS 
By J. D. Ratcliff 

A
CCOUNTS of the original scientific 

research which gave the world 
vitamin D, vitamin K, vaccines, 
serums, insulinj smallpox immunity, 
and many other discoveries ; also of 
industrial research centers . such as 
Lederle, Corning Glass, Eastman Lab­
oratories. A sort of general mixture 
of research narratives ;  easy, not very 
technical, and on the inspirational 
side. (225 pages, 53,4 by 8% inches, 
unillustrated. )  - $3. 1 0  postpaid. -
A. G. L 

. 

CORK AND THE AMERICAN 
CORK INDUSTRY 
By Arthur L. Faubel 

A
N ACCOUNT of cork and the cork 
industry, designed for students and 

the general reader-not a '  technical 
treatise, on the subject. ( 152 pages, 
6 %  by 9 112 inches, a large number 
of photographs. ) -$1.60 postpaid.­
A. P. P. 

The Edi tors  Re 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� Mayo Clinic, is editor­
in-chief. 81.00 

DYKE'S AUTOMOBILE AND 
GASOLINE ENGINE ENCYCLO­
PEDIA. Grand old standby for 
the automotive technician, ga­
rage man, and technically 
minded automobile owner. 
1 483 pages, 4600 illustrations. 

86.50 

SCIENCE EXPERIENCES WITII 
HOME EQUIPMENT-By C_ I. 
LyMe. A book of 200 simple 
home tricks base<! on physical 
laws, each exyeriment being il­
lustrated and its principle ex­
plained_ 81.45 

THE ENGINEER'S SKETCH. 
BOOK OF MECHANICAL 
MOVEMENTS-By ThofIUIII "..". 
ler Barber. Working drawings 
of practically every conceivable 
movement, device, appliance, 
and contrivance employed in 
the design and construction of 
machinery for ·  everr purpose. 
Nearly 3000 illustrations. 84.85 

SUPERSONICS-By Prof. It. ".. 
"'ood. A reat deal of data on 
science 0 inaudible sounds, 
their every aspect, physical and 
biological, by a noted physicist­
inventor. Has bibliolVaphy of 
articles on subject lD many 
journals. 82.10 

OH DOCTOR I MY FEETI-By 
Dudley I. Mor,o.n, M.D. Help 
for foot sufferers. Scientific 
treatment which makes possible 
discarding of arch supports and 
special shoes and stopping of 
exercises. 81,60 

HOW TO TlIINK STRAIGHT­
By Rob.r' H, Thom ... , A book 
that will definitely clarify your 
thinking and show you the ar­
gumentative tricks of others. 

82.10 

THE COMPLETE GUIDE TO 
SOILLESS GARDENING - By 
Dr. "'UlIa... F. Gerl"... The 
man who invented soilless gar­

·dening has prepared this com­
prehensive and authentic guide 
coverinl{ all phases of tbis 
fascinating work. For amateur 
and professional. 81.95 

NEW HANDBOOK OF THE 
HEAVENS-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. 

82.60 

The abo"e prices are poSt­
paid In tile United Slates, 
Add, on foreiqn orders" 250 
tor poalaq. on each book. 

STEEL SQUARE POCKET BOOK 
- Br Dwigh. L. S.oddard. 
Practical methods of using the 
carpenter's steel square for 
layout work of all kinds. Time­
tried methods used by two gen­
erations of carpenters and 
found both rapid and accurate. 

81.00 

HANDBOOK OF CHEMISTRY 
AND PHYSICS, Includes 520 
pages of physical' constants of 
organic compounds, many new 
data on plastics, a 6s-page 
table on industrial organic 
compounds, and so on. 2 5 64 

��gU: S. A. and Canada 83.60 
F;lsewbere 84.10 

A MARRIAGE MANUAL-By 
Hann.ah M. r SlOne, M.D., and 
Abraham S.on., M.D. A prac­
tical guide to sex and mar­
riage, coveritl( fitness for mar­
riage, mechanIsm of reproduc­
tion, prevention of conception, 
and similar vital subject •• 
Answers questions most often 
asked these authors . by their 
consultants. 82.60 

PERSPECTIVE MADE EASY­
By Ern... R, Nor'i.... ' For 
�draftsmen and ·artists, tbis 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, progresi!IvelYJ from 
simple to complicated torms. 

,1.BS 

ATOMIC ARTILLERY - By 
10hn K.Uoe. Roberhon, Elec­
trons� protons, positrons, pho­
tons, neutrons and cosmic rays, 

FIRE FROM mE AIR-By I. 
Enrique ZaneUi. Pertinent facts 
regarding incendiary bombs : 
History, modern types, mate­
rials, and the strategy and 
tactics of their use in modem 
warfare. 8.60 

PROCEDURES IN EXPERIMEN­
TAL PHYSICS - By loh .. 
S.rong, Ph.D, With four other 
scientists, Dr. Strong has as­
sembled a wealth of useful 
data· of a wholly practical kin d  
for the constructor, experi­
menter, and skilled craftsmen. 

85.10 

PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN ANP 
PRACTICE - Li .. "ol .. E'."'rle 
Co. Sixth edition of a famous 
book covering every phase of 
atc welding in detail. Limp 
leatherette. 1 1 1 7 pages, several 
thousand illustrations. 
In U. S. A. 81.50 
Elsewhere 82_00 

WHAT mE CITIZEN SHOULD 
KNOW ABOUT THE NAVY­
By Hanson JP. Bald.,in. A non­
technical account ' of life in the 
Navy, types of ships and their 
uses, nav al planes, guns, tor­
pedoes, mines, communications, 
elements, 'of tactics and strat­
egy. With 26 illustrations. 

82.10 

MACHINERY'S HANDBOOK -
El."en.h Edition. "Bible of the 
mechanical industry," enlarged 
to 1 8 1 5  pages of latpst stand­
ards, data, and information re­
quired daily in the shop and 
drafting . room. 86. 10 

TOOL MAKlNg....By C, .. 
C",q, Imtruction for making 

PLASTICS, PROBLEMS AND PROCESSEs-B7 Dol. B.' 
Man .. per.ger .and Carson JJ'. Pepper. For hobbyists and 
experimenters, this volume gives a large numbet: of de­
tailed plans and instructions for making all ktnds of 
useful and ornamental articles from tubes, rods, sheets, 
and blocks of plastics. 82.70 
VITAMINS-By He .. ry BorBoo., 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. 81l1,10 
TURRET LATHE OPERATOR'S MANUAL-By Lon •• _. 
and Bailey. Expert lathe operators a.e needed in national 
defense work. This book gives a thorough course in. 
lathe operation. 82,60 
mE HANDY MAN'S HANDBOOK-By C, T. 5,,"-/ .... 
Fourth edition of a very popular book--'3 practical man­
ual on the use of  tools and how to do all sorts of odd 
j obs , around the born e. 81,10 

in plain language. Also trans· 
mutation of the elements and 
manufacture of artificial radio­
activity. 82.35 

THE METER AT WORK-By 
10h .. . Ii'. Rider. Descdbes fun­
damental types of meters and 
their operating principles and . mechanisms, also practical ap'" 
plication.. For workers In 
radio and electronics. 61.85 

MEN AND VOLTS - By 10h .. 
"'inthrop Hammond. The story 
of General Electric which, 
essentially, is the story of the 
whole remarkable development 
of the electrical industry from 
its beginnings. 82.60 

an d using all klntl •. from per­
sonal tools to arbor presses, 
l athes, planers, etc. , in differ­
ent metals. 83.60 

A SURGEON'S AUTOBIOGRA. 
PHY-By Hugh Young, M.D. A 
candid, frank book by a famous 
urolojpcal surgeon at the J ohm 
Hopktns Hospital. Deals with 
prostrate troubles, bladder tu­
mors, and so on, .with 91 illus­
trations. A chapter on prosti­
tution. 85.10 
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DEFENSE TRAIN ING SCHOOLS 
are using these practical avia­
tion books in their curricula 

Elementary Aerodynamics 
D. C. M. Hume $1 .60 
144 pp. 54 illus. 

This book has been written for the 
specific purpose of supplying the 
younger students of aeronautics with 
a concise and accurate outline of the 
essential science that lies behind the 
fact of mechanical flight, so that they 
may understand and appreciate the 
int ensely interesting field of research 
and engineering that next awaits their 
at tention.  

Aircraft Blueprint Reading 
Almen & Mead $1.10 
127 pp. 
The first thorough going, practical 
book on this vital subject. Provides 
simple prints with complete explana­
tion of the information they furnish 
and how it is furnished. As a text, it 
has found wide application and exten· 
sive use among aircraft students. 

Practical Mathematics of 
Aviation 
A. C. Downer 
124 pp. 

$1.10 

Here are the fundamentals o f  mathe­
matics applied to aviation problems­
for Vocational, Industrial Adult Train· 
i n g  Courses. Has proved most useful 
10 men preparing for jobs in aviation. 

Aircraft Maintenance 
Brimm & Boggess 
5 1 2  pp. 700 illus. 

$2.60 

The young student or beginner will 
find this text simple, clear, and readily 
understandable, a book to live with. 
to study at home, and to keep handy 
for reference in the shop. It is in use 
among leading transport ()perators, 
universities, private aviation schools, 
trade schools and the air services of 
the U. S. Army, Navy and Coast Guard. 

Aircraft Engine Maintenance 
Brimm & Boggess $2.60 
479 pp. 500 illus. 

Sound and accnrate enough for the 
most exacting engineer, simple and 
clear enough for the beginner, detailed 
and practical enough for the shop 
worker. Used as widely as its com­
panion volume above. The most rom­
plete and comprehensive instruction 
book ever written on the maintenance 
of aircraft engine. 

Aircraft Inspection Methods 
N. Bartholomew 
128 pp. 43 illus. 

$1 .35 

The .essential requirements of an air· 
worthy airplane presented simply and 
clearly for the student, mechanic, 
draftsman, instructor, inspector, and 
manufacturer of planes and materials. 
The text has been approved by memo 
bers of the Army and Navy Air Corps. 

Prices quoted include domestic 
postage. For foreign postage, 
add 25 cents. 

Order from 

SCIENTIFIC AMERICAN 

24 West 40th Street. New York. N. Y. 
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CURRENT BULLETIN 
BRIEFS 

( The Edito r will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below.) 

DEFENSE ON THE RADIO is an eight-
page illustrated booklet describ­

ing radio programs now available 
which give regular reports on the 
progress of industrial output for 
national defense. Stations are listed 
and times of broadcasts are given. 
National Association of Manufac­
turers, 1 4  West 49th Street, New York, 
New York.-Gratis. 

MANUFACTURE OF RUBBER PRINTING 
.PLATES is a six-page booklet that 

summarizes the process involved in 
successful rubber plate making and 
deals specifically with materials and 
methods. Of particular interest to all 
those in the graphic arts field. B. F. 
Goodrich Company, Akron, Ohio .­
Gratis. 

CARBOLOY GRINDER BULLETIN ( GT-
135) deals with cemented carbide 

tool grinders and presents illustra­
tions on adjusting and using these 
grinders. Complete specifications are 
also given regarding recommended 
accessories. Carboloy Company, Inc., 
Detroit, Michigan.-Gratis. 

RADIAL, PIVOT, AND SPECIAL BEARINGS 
IN MINIATURE PRECISION SIZES is 

an eight page illustrated catalog 
which describes these tiny bearings, 
their applications, the types avail­
able, and gives technical data on 
specifications of the various types. 
The bearings described are said to 
meet the rigid requiremerits of gov­
ernment services and are now being 
used by precision instrument makers 
and other manufacturers requiring 
bearings of unusually small sizes. 
Miniature Precision Bearings, Keene, 
New Hampshire.-Gratis. 

THE SPECTROGRAPHIC ANALYSIS OF 
TIN-LEAD SOLDERS, by D. M. Smith, 

deals with the determination of 
aluminum, bismuth, cadmium, copper, 
and zinc in tin-lead solders, as re­
vealed by their spark spectra. Battelle 
Memorial Institute, 505 King Avenue, 
Columbus, O hio .-Gratis. 

THE STADIUM, by Myron W. Serby, is 
a 64-page bound book which pre­

sents technical details of stadia design 
of interest to all architects and engi­
neers. American Institute of Stee l  
Construction, inc., 1 0 1  Park Avenue, 
New York, New York.-$1 .50.  

RADIOACTIVE EXPLORATION, by R. Bur-
ton Rose, M.A., is a 16-page re­

print of an address delivered before 
the Colorado Mining Association. It 
discusses some of the fundamental 
phases of radioactivity as well as re­
cent developments in gamma ray 
detection instruments and detecting 
technique as applied in geophysical 

prospecting for petroleum and ore. 
The use of a new type portable de­
tecting unit for field prospecting for 
radioactive ores is demonstrated. 
R. Burton Rose, M.A., 1 255 Cristina 
Avenue, San Jose, California.-1 0 
cents. 

TEXSTEEL TEXDRIVE SHEAVES is a 12-
page bulletin describing steel and 

cast iron sheaves for Texrope drives 
from fractional to 25 horsepower. The 
illustrations show a variety of appli­
cations of this particular type of drive 
and tables give lists of available sizes 
and various dimensions. A section is 
also devoted to a description of a new 
type of V-belt. Request Bulletin 
B;..6047. Allis-Chalmers ManUfactur­
ing Company, Milwaukee, Wisconsin. 
-Gra�is. 

JESSOP MAGIC CHISEL STEEL is an 
eight-page folder describing a 

silicon-molybdenum bearing cold 
work steel for use where extreme 
toughness and resistance to fatigue 
are required. Information presented 
includes analysis of the steel, treating 
methods, physical properties, and 
typical uses. Jessop Steel Company, 
Washington, Pennsylvania.-Gratis. 

RADIO FOTO LOG, edited by Samuel 
Kaufman, is a 28-page pamphlet 

presenting a listing of broadcast, short 
wave, and television stations. In.:. 
cluded are feature articles and photo­
graphs covering many topical phases 
of radio programs. Published by 
National Union Radio Corporation, 
Newark, New Jersey.-Available 
through radio dealers and servicemen. 

FILM SCANNER FOR USE IN TELEVISION 
TRANSMISSION TESTS, by Axel G. 

Jensen, is a 19-page monograph which 
describes the design and construction 
of a. television film scanner primarily 
intended as a testing tool in designing 
circuits suitable for television pro­
gram transmission. Bell Telephone 
Laboratories, Inc., 463 West Street, 
New York, New York.-Limited free 
distribution. 

LESSONS IN ARC WELDING is an 184-
page bound book 'which presents 

the fundamentals of arc welding in a 
series of 60 lessons with 170 illustra­
tions. Lincoln Electric Company, 
1 28 1 8 Co it Road, Cleveland, Ohio.-
5 0  cents in United States, 75 cents 
elsew here . 

HEAT TREATING BY ELECTROTHERMIC-
PERMEATION is a technical treatise 

on the principles employed in a new 
type of salt bath furnace used in the 
hardening of certain high-speed 
steels. Furnaces are described and 
data are given on capacities, power 
requirements, and so on, of various 
types. These furnaces are applicable 
to virtually any heat-treating process 
requiring temperatures ranging from 
300 to 2500 degrees, Fahrenheit. Up­
ton Electric Furnace Division, Com­
merce Pattern Foundry & Machine 
Company, 7450 Melville at Green, 
Detroit, Michigan.-Gratis. 
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Farm Products in Motor Cars . 
Fertilizer, Hormones Added To . .  
Grass, Studying Growth of. 
Lawn Maintenance . .  
Seeds, Germination of 

A I R  CONDITIONING 
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Compression Ratio, Checking . . . .  . . . . . . . . . .  . . . .  86 
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Air Brakes for Dive Bombers 93 
Air Safety Rules, CAB . .  349 
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Barrage-Balloons . . .  . . . . . . . . . . . . . . . . . . .  9 4 ,  348 
Bomber, U. S .  Navy, PB2Y-2 . . . . . .  . . . . . . . . . .  94 
Bombers to Britain . . . . . .  247 
Bombers. Plastic Enclosures for. .  23 
Cabins, S upercharged . . . . . .  1 6 1  
Civilian Pilot Program. . . . . . . . . . . . . . . .  3 5 1  
Dive Bomber, Curtiss XSB2C-1 3 5  
Engines Run-In Electrically. . . . .  64 
Factory. Pursuit Planes. . .  287 
Fighting Planes, Characteristics of 93 
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Flying S uits, Heated . . . . .  148 
Gasoline Tank, Self·Sealing . .  3 5  
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Duplicating Stencils, Visibility In.  29 
Office Machines, Noise Reduction in 28 

BUILDING CONSTRUCTION 

Bombproof Manufacturing Plants . . . . . .  58, 3 2 8  
Fire-Proof House Insulation . .  . . . . . . . . . . . . . . . . . . .  3 3 7  
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Battery, High Capacity Primary 
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ENGINEERING, CIVIL and MECHANICAL 

Blackout Plant, Glass Insulated. 3 2 8  
Connecticut River Power Development. .  204 
Highway Bridge, Sacramento River . . . .  266 
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Shovel, Stripping, Heated . .  2 7 2  

FIREARMS 

Automatic Loading Rifle (Remington) . 1 68 
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104 
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WHITE COLLAR MEN ARE STILL A DIME A DOZEN ! 
T OOK around your office. A few men have 

� "arrived". They are the executives, earn .. 

fig 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 little 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 $10,000 twice as 

much brains as the man who makes $5,000? 
Of course not ! And it would be amazingly 

easy for l2lany l2len to transform an average 

salary into a large salary ! 

NOW 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 ! 

HOW 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 

Hal2lilton Ins titu te offers a PERSONAL 

service, geared not only to YOUR partic­

ular needs, b u t  to your particular needs 

TODAY-whether you are a young l2lan 

jus t  earning his first business laurels, or 

a busy corporation official who wan ts to 

keep up with rapidly changing econol2lic 

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 . . . . . . . . . . . . . . • . . . .  , • . • . . • . . • • . • • . • • . • •  



AN OT H E R  WAY E L E C T RI C A L  P O W E R  I S  S P E E D I N G  PR O D U C T I O N  

MASKED MEN 
The arc welder in his weird-looking 
mask is probably the most important 
factor in speeding this country's ship­
building program. And Westinghouse 
has played an important part in the 
development of improved welding 
equipment resulting in the timesav­
ing methods now used in shipyards. 

Westinghouse was one of the first 
to use welded sheet steel in the con­
struction of heavy-duty motors and 
generating equipment. Being one of the 
largest industrial users of arc welding, 
as well as a manufacturer of weld­
ing equipment, gives Westinghouse 
exceptional opportunities for testing 
welding apparatus. Thus new develop­
ments are proved under actual service 
conditions. 

Shipbuilding is only one of many 
arc welding j o b s .  Today, Westing­
house Multiple Welders, general pur­
pose a-c and d-c welders, Weld-o-trol 

Build Ships Faster 
equipment for spot welding, and asso­
ciated welding apparatus have opened 
the way for the application of arc 
welding on widely diversified jobs. 
Welding is speeding production in 
scores of industries. 

The same study and research that 
has brought this equipment to its 
present state of useful efficiency is 
constantly being devoted to o ther 
timesaving Wes tinghouse electrical 
apparatus. Experienced engineers are 
helping to solve many production 
problems through the in telligent 
application of this equipment. You, 
too, can use this service. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pennsylvania. 

"\\kstinghouse 
Time-Saver Fo r A merican In dus try 

E L E C TR I CA L  P O WER 
SPEEDS PR OD UCTION 

No American manufacturer can 

afford to overlook the modern 

methods and equipment offered 

by the electrical industry for 

speeding up production. A phone 

call will bring a Westinghouse 

representative to your office to 

discuss your problems. 

Future advertisements on this 

page will describe how Westing­

house is helping in the aviation 

. . .  mining . . .  steel . . .  metal­

working . . •  and other industries. 

Watch for these stories. 

]-94421 




