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gor MEN 
who want to become independent 
tn the NEXT TEN YEARS 

IN the Spring of 1949 two business men will be sitting in a mid-town restaurant. 
"I wonder what's going to happen next year," one of them will say. "My business 

is fine now-but the next few years are going to be hard ones, and we may as well 
face the facts." 

The man across the table will laugh. 
"That's just what they said back in 1939," he will answer. "Remember? People 

were looking ahead apprehensively-and see what happened! Since then there has 
been the greatest growth in our history-more business done, more fortunes made, 
than ever before. They've certainly been good years for me." 

He will lean back in his chair with the easy confidence and poise that are the hall­
mark of real prosperity. 

The older man will sit quiet a moment and then in a tone of infinite pathos: 
"I wish I had those ten years back," he will say. 

• Today the interview quoted above is purely imagi­
nary. But be assured of this-it will come true. Right 

now, at this very hour, the business men of America are 
dividing themselves into two groups, represented by the 
two individuals whose words are quoted. A few years 

from now there will be ten thousand such luncheons and 
one of the men will say: 

"I've got what [ wanted." 

And the other will answer: 
"[ wish [ lu;d those years back." 
In which class are you putting 

yoursel f? The real difference be­

tween the two classes is this--one 

class of men hope vaguely to be 
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independent sometime; the other class have convinced 
themselves that they can do it within the next few years. 

Do you believe this? Do you care enough about independ­
ence to give us a chance to prove it? Will you invest one 
single evening in reading a booklet that has put 400,000 
men on the road to more rapid progress? 

This booklet costs you nothing-and for a good rea-
son. It is worth only what you 
make it worth. It explains how for 
more than thirty years it has 
been the privilege of the Alexan­
der Hamilton Institute to help 
men shorten the path to success; 
to increase their earning power; 
to make them masters of the 
larger opportunities in business. 

• • • 

CONTRIBUTORS TO THE COURSE 
Just a few of the business leaders who have 
contributed to the Institute training course are 
such prominent men as: 

EdwardR. Stettinius, Jr. Thomas J. Watson 
Chairman of the Board Pres., International 
U. S. Steel Corp. Business Mach. Corp . 

Frederick W. Pickard 
Vice·Presidenr 

Business Position ..... , . . .. . . . . . . . . . . .. . . ........... . 

In Canada, address Alexander Hamilton in­
stitute, Ltd., C. P. R. Bldg., Toronto, Can. 

"FORGING AHEAD IN BUSINESS" is an interesting, 
helpful booklet. It is yours for the asking. Send for it. 
l\'leasure yourself by it. Look clearly, for a few moments, 
into your next few years. \Vhether or not you will follow 
the path it points is a matter that you alone must decide. 

Alfred P. Sloan, Jr. 
Chairman of the Board 
General Motors Corp. 

Major B. Foster 
Chairman, Dept. of 
Banking ana Finance 
N. Y. U. 

E. I. du Pont 
deNemours&Co., Inc. 

Colby M. Chester. Jr. 
Chairman of the Board 
General Foods Corp. 



The 
SCIENTIFIC AMERICAN 

DIGEST 

Of General Interest 
Quartz-Like Glass . . . . . . . . . . . . . . . . . . . . . • •  156 
New X-Ray Units for Fighting Cancer . . .. 156 
Destroyer Hammann Typifies New Steam 

Power Era .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157 
Smoothness Indicator . . . . . . . . . . . . . . ... ... 157 
Liquid Coal Drives a Car . . . . . .  .. . .  . 159 
Rotary Fish Screens Guard Young Salmon 160 
Nuts . . . . . . . . . .  . . . . . . . .  160 
Molded Paper Insulation . . . . . . . . . . . . . . . . . . 162 
Industrial Pump Made of Glass . . . . . . . . . . . . 162 
Electric Office Secretary . .. . . ... .......... 163 
Germicide Protects Sporting Equipment . . . .  164 
JUdicious Jiggles . . . . . . . . . . . . . . . . . 166 
Midget Marine Radio Telephone . .. . . . . .  168 
New Steam Generator .. . . . . . . . . . .  170 
A Problem for the Mathematical Reader . .  171 

Chemistry in Industry 
Permanent Glass·Marking Ink . .. ... . . . ...  156 
Solvent Resistant Gloves . . . . . . . .. . . . . . . . 157 
Brilliant Blue . . . . .. . . ...... .. . . . . . . . . . . . .  159 
Rub-less Metal Cleaner . . . .. . . . . . . . . . . . . .  160 
Digestlb!lity of Straw . . . . . . . . . . . . . . .. . . . 161 
Asphalt Aluminum Paint . . . . . . .  0 • • • • • •  0 .  162 
Clay Film Substitutes for Mica . .... . . . . . .  162 
Plastic Compound from Sugarcane Bagasse 165 
Copper-Bearing Cement .... ........ ...... 167 
Paint on a Water-Beaded Surface .. . . . ... 169 
To Remove Silica From Water . . . . . . ... . .. 171 

Aviation 
The Law of Convenience and Necessity 157 
Equipment for Safety in Air Transport . . . .  158 
Flying Boats Have Longer Lives .. .. . . . . . .  158 
Sodium Lights for Safer Landings ... . .  158 
Exhaust Heat to Preven� Icing . ...... ... 158 
No Order of Less than a M!llion Dollars .. 159 

Camera Angles 
Kid Pictures . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 1'72 
Have You Tried Contrast Filters? . .... . . .  173 
For the Naturalist ..... . , . , . , . . . . .  , . . . . . . .  174 
Adams Institute . . . .  ,., .... .. .. . ," ,. . . . . . 174 
Ballyhoo Pictures at the Fair , . .  , . •  , . . . . .  175 
Lelca 25 Years Old . . . . . . . . . . . . . . • . . .  0 . . .  175 
The New Camera . . .. .. . . . . . .  ," '. .. . . . . .  175 
Balancing the Angle . . . . . . . . . . . . . . . . . • . . . .  176 
That Double Chin .... . . . .... .... . ... . . . . .  176 
Portrait By Candlelight . . ... ... . . . .•.. . .• 177 
Shutter Testing at the Fair . . . . . . . • . • . . . .  177 
No-Border Enlarging ,. ,. ,.,., . .  , . . . .  ,. ,.  177 
Cleaning Old Prints . . . . . . . . . . . . . . . . . • . . . .  178 
Soft Developer . . . . . . . . . . .  0 • • • • • • • • • • • • • • • •  178 
Anton F. Baumann .... . , . .  , . .. .. .. . ... . . . 178 

What's New in Photographic 
Equipment 176 

CaIDera Angles Round Tahle 
Questions Answered for the Amateur Pho-
tographer . . .  0 • : • 0 • • • • • • •  0 • • • • • • • • • • • •  0 • • • 182 

Book Reviews 184 

Telescoptics 186 

Current Bulletin Briefs 190 

Legal High-Lights 
Battle of Baths . . . . . . . . . . • . . . . . . . • • . . . . . .  191 
Chorus ...... , ... . , .. . , . . . . . . . . . .. . . . . . ... 191 
Turn Around ....... . . . . . . . . ...... . . . .  ,.. 191 
Jewelled Shroud . . . . . . . . . . . . . . . . . . . • . . . . . .  191 
Addendum and Dedendum . , . . . . . .  ,. . 191 
Professiona.l Misrepresentation ... . . . . . . . . 191 
B. O . . . . . . . . . . . . . . . • .  0 • • • • • • • • • • • • • • • • • • •  191 

SCIENTIFIC AMERICAN 
Owned and published by Munn & Company, Inc. ; Orson D. Munn, President ; John P .  
Davis, Treasurer ; I.  Sheldon TUney, Secretary; all a t  24 West 40th Street, N e w  York, N .  Y. 

NINETY -FIFTH YEAR • ORS ON D. M UNN, Editor 

CONTENTS • SEPTEMBER • 1939 
50 Years Ago in Scientific American. ..... ..... ........... ... ................. .......... 130 
Our Point of View-Editorials .............................................................. 131 

Oily Outlook ; Hypergeometry and Hyperperplexity; Trees 

Within the Housing of a Giant Atom Smasher-Frontispiece ........ 132 
Eyes That See Through Atoms-By George Russell Harrison, Ph.D. 133 

The Spectroscope, Long a Master Key in Science, is Proving to be of 
Major Practical Importance in a Wide Variety of Arts and Industries 

Five Companies Present: Safety............................................................ 137 
Co-Operative Research has Made Possible a Safety 
Glass that Holds Many Advantages over Older Types 

Bombing Raids Will Find London Prepared...................................... 138 
Two Pages of Drawings Showing Some of the Methods which afe Being 
Used in England to Protect the Populace Against Possible Air Raids 

River Models Outwit Nature-By Paul W. Thompson ....... ............... 140 
Miniatures of Rivers, Harbors, and Dam Projects Assist the Hydraulic 
Engineer in Solving Flood and Flow Problems -with Relative Economy 

No More Blown Patterns ........................................................................ 143 
Perfection in Shot-Gun Shot Patterns is Approached 
by the Elimination of the Top Wad In the Shell 

Up in the Air for a Hobby-By L. B. Pope ........... ........................ ....... 144 
Midget Gasoline Engines, Weighing Half a Pound or Less. 
are Driving Model Airplanes in a Thrilling New Sport 

A Remarkable Triple Star-By Henry Norris Russell, Ph.D ........... 146 
How the Spectroscope, Working on a Star Whose Secrets the Telescope 
Does not Reveal, Affords a Striking Abundance of Detailed Facts 

Secrets of Life's Colors-By Barclay Moon Newman .................. ...... 148 
Chlorophyll, Key Substance of Life. Mysteriously Concentrates and Stores 
the Sun's Energy. Giving Promise of Vast New Resources in Industry 

What Six Years Did................................................................................ 151 
Great Progress has been Made in the Design of Large X-Ray Equip­
ment. New Hospital X-Ray Equals $90 ,000,000 Worth of Radium 

Why the Earth's Magnetism ? -By C. W. Sheppard .................. ........ 152 
A New Theory Holds that Radioactivity Heats Earth' s Interior, Heat 
Sets up Eddies, Currents of Thermoelectricity Flow, Causing Magnetism 

The Saluki Everlasting-By W. H. Noble, Jr ..................................... 154 
Carvings Found in Ancient Ruins in the Near East Show That a Breed of 
Dogs Now Fashionable Among Fanciers was a Favorite there 5000 Years Ago 

REQUIREMENTS of heavy-duty service and 
quiet operation in electric locomotives call 

for a high degree of accuracy in gear cutting. 
Hence the inspection device, illustrated on our 
front cover, wherein three mechanical fingers 
rapidly check tooth space and tooth contour. 
The illustration reproduced was made at the 
Works of the Gearing Division of the Westing­
house Electric & Manufacturing Company at 
Pittsburgh, Pennsylvania. 

SCIENTIFIC AMERICAN. September, 1939. Vol. No. 161 ,  No. 3, entered at the New York, N. Yo, Post Office as second class matter June 28, 1879. under the act 
of March 3rd, 1879; additional entry at New Haven, Conn. Published monthly by Munn & Company. Inc., 24 West 40th Street. New York City. Copyrighted 1939 
by Munn & Company, Inc. Great Britain rights reserved. Subscription price $4.00 per year. Canada $4.50, Foreign $5 . 00 .  Manuscripts are submitted at the 
author's risk and cannot be returned unless accompanied by postage. 

129 



50 YEARS AGO IN • • • 

(Condensed From Issues of September, 1889) 

TELESCOPE MIRROR-"A means whereby concave mirrors of 
long focus may be readily produced from plane-faced mirrors j;; 
illustrated herewith_ To make such a mirror a pan is employed, 

preferably made of cast metal to be extremely rigid, and with 
flanged edges by which it may be bolted by three equidistant 
bolts to the flanged end of the tube. This pan is formed with a 
seat or shoulder, as shown in the sectional view, upon which there 
is placed a plane mirror, through the axis of which there is  drilled 

a small hole adapted to receive a tube, with threaded ends to 
engage an upper and a lower disk, fitting on the' upper and 
lower faces of the mirror. The bottom of the pan has a central 
aperture through which is passed a headed and threaded tube 
engaging the other tube, and the tube passing through the bottom 
is turned by means of a suitable wrench, to draw the center of the 
mirror down against its own .rigidity, bending it into concave 
shape. " 

TUNNEL-"The Hudson River tunnel, designed to give passage 
for railway trains under the wide body of water that separates 
New York from Jersey City, is again in process of construction. 
Vertical shafts were sunk near the shores of the river. The one 
on the west shore is sixty-five feet deep, circular in section, and 
thirty feet in internal diameter. The walls lining it are four feet 
in thickness. From these as starting points two tunnels commence, 
diverging slightly and coming later into parallelism with each 
other. Each tunnel is lined with a shell of steel, built up of 
plates secured at the joints by angle irons projecting inward. The 
steel is three-sixteenths thick as at present used. Within this 
shell a brick lining is placed, of the best brick, laid in hydraulic 
cement mortar. The brick lining is two and one-half feet thick. " 

MORTAR-"A new idea in Germany is the wholesale manufacture 
of mortar of the best quality, to be sold to small builders and pri­
vate individuals_ Some 2,000,000 bbl. were thus sold last year in 
Berlin. This obviates the necessity of making the mortar on the 
ground under unfavorable circumstances and at unnecessary 
expense." 

TUBING-"Considerable interest was shown at the Brussels expo­
sition in a flexible metallic tubing exhibited . . .  formed by wrap­
ping strips of metal spirally around a mandrel. The metal strips 
were bent over at both sides and a thin, narrow rubber band was 
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inserted to prevent leakage. The tubes could be sent in any direc­
tion, were perfectly tight, and were claimed to possess great resist­
ance to both internal and external pressures, and to be easily 
handled and repaired." 

ALUMINUM-"The Pittsburgh Commercial Gazette says: Few 
persons are aware that an aluminum-making plant is now in full 
operation in this city _ _  . .  About fifty pounds of aluminum metal 
are produced daily_ It i s  worth about $4 per pound, and this is  a 
very large single output when compared with the product of the 
factories in other parts of the world. The material is used for 
various purposes. It has taken the place of silver leaf in sign paint­
ing, and in that particular has proved a great success." 

T ALKIES-"At a recent meeting of the French Academy M. Lipp­
man presented a note by M. G. Gueroult, in which it is  suggested 
that by the combined use of a phonograph and an apparatus for 
instantaneous photography and reproduction of the pictures ob· 
tained, it would be possible to reproduce at any future time not 
only the speech of a person, but also bring before the audience a 
vivid picture of the person's gestures and facial expression." 

PAST GLORY-"In 1880, the total tonnage of the English mer­
chant marine was 18,000,000 tons, and that of the United States 
9,000,000-a tonnage four times as large as that of France. American 
ships monopolize nearly 20 percent of the total receipts of the 
commercial maritime carriage of the world. France and Germany 
figure in this commercial contest only for 5 percent each." 

LAMP-"A new type of semi-incandescent lamp . . .  consists of two 
horizontal rods of copper, set in line with each other, but separated 
by a space of about 3/16 of an inch. A thin fluted carbon rod is  set 
vertically, and rests upon the ends of the copper rod, forming a 
bridge across. The current passes through the copper rods and 
through the point of the carbon rod, which is  thereby rendered 
brilliantly incandescent." 

GUN--"The great 12.06 inch De Bange gun excites much attention 
at the Paris exhibition. It was tested on the trial ground at Calais 
on May 7, 8, and 9 last . . . .  The greatest range was a trifle short of 
twelve miles. A war ship capable of carrying and discharging these 
weapons might lie three miles out in the ocean off shore at Coney 
Island, and throw projectiles into the cities of New York and 
Brooklyn. Our war department should begin to think about ob· 
taining some of these arms." 

ELECTRICITY-"According to reliable reports, there are a\ 
present 3351 isolated electric lighting plants and central stations in 
the United States alone, operating 192,500 arc and 1 ,925,000 in­
candescent lights each night." 

AND NOW FOR THE FUTURE 

'IIInsanity at the Wheel-What Psychologists are Doing 
for Highway Safety, by Andrew R. Boone. 

'IIFungus Threatens Poor Man's Food·Fruit-the Banana, 
by Charles Morrow Wilson. 

'IIManganese from Cuba-Hope of Our Steel Industry, by 
Richard B. Clarkson. 

'liThe Real Low-Down on High Blood Pressure, by 
T. Swann Harding_ 

'IIBiggest Explosion in Atomic History-Two Elements 
for One, by Jean Harrington. 



OUR 

Oily Outlook 

PETROLEUM, black gold of the oil 
fields, source material which in 

more ways than one has made possible 
our highly developed automotive age, 
holds forth promises of even greater 
marvels in years to come. Given a quan· 
tity of petroleum, the modern research 
chemist produces an awe·inspiring 
variety of materials which, in one way or 
another, can influence, even change 
the mode of, our daily lives. And this 
he does with what, in the future, will 
be considered to be a meager knowledge 
of his subj ect. 

Meager though present.day knowl· 
edge may be, developments in the field 
of petroleum research make it possible 
for the technologist with a flair for 
prophesy to give us a well· founded 
glimpse of what the future holds in 
store. Thus, Dr. A. E. Dunstan, British 
petroleum technologist, did not stretch 
facts beyond possibilities when he visu­
alized the petroleum home of the fu­
ture where even the food served will, 
in part at least, be derived from petro­
leum. Briefly described, Dr. Dunstan's 
dream home will have a roof of petro­
leum-base tile and walls of synthetic 
glass or hollow brick, while doors, par­
titions, windows, and even furniture 
will be fashioned of some form or an­
other of petroleum-extracted plastics. 
Decorative effects will be obtained with 
similar plastics, aided by brilliant or 
subtle colorings skilfully obtained from 
through the use of petroleum dyes. 

The people who live in these petro­
leum-created homes will even wear 
clothes whose origin will lie in petro­
leum. Fibers made from a petroleum 
base will be woven into fabrics that, 
in turn, will be colored with dyes from 
the same source. 

Synthetic food from petroleum will 
constitute at least a part of man's diet, 
Dr. Dunstan believes, and backs up this 
thought with a reference to the fatty 
acids that can now be extracted from 
petroleum. These substances could very 
likely be combined with other petro­
leum derivatives to form foods that 
would equal in nutritive value the ani­
mal and vegetable fats of today. 

Whence will come the vast supplies 
of petroleum necessary to carry forth 
this program ? Alarmists would have 
it that our petroleum reserves wjll be 
exhausted shortly. But improved 
methods of reclaiming oil from Mother 
Earth. new fields being explored, more 
efficient utilization of petroleum, are all 
pushing further and further into the 
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future the time when the point of ex­
haustion will be reached. In the mean­
time, it is pleasant and inspiring to let 
the mind wander through new fields 
to a region where today's home will be 
yesterday's potential crankcase fill­
ing.-A. P. P. 

H ypergeOlnetry and H yper-
perplexity 

SOME months ago-as long ago as 
March, in fact-this journal pub­

lished an article entitled "Visualizing 
Hyperspace," in which was discussed 
a fourth dimension of space and a 
method of visualizing exactly what this 
kind of space would look like if there 
were such a thing. From time to time 
since then the editors have received 
inquiries from puzzled readers who 
appear to be confused about a variety 
of questions suggested by this article. 
Is not time the fourth dimension ? How 
do the mathematicians know that there 
are more than the three common di­
mensions with which we are all daily 
familiar ? How many more dimensions 
are there and, anyway, aren't a good 
many of the mathematicians just a bit 
"teched" ?  

First, regarding time a s  the fourth 
dimension : True, time does figure in 
the so-called "space-time continuum," 
but not as an extra dimension of space. 

Next, how do they know there are 
extra dimensions of space ? They don't ! 
They play with them, however, j ust as 
if they did exist. All the mathematician 
does is to take the algebraic formulas 
of analytic geometry which he has ap­
plied to three-dimensional space and 
go on developing them in the same way 
for added dimensions. It is a game 
but the matter ends there-that is, so 
far as they know, for it is of course 
dogmatic to assert positively that there 
are no extra space dimensions. All we 
can assert is that, if there are, man 
has never run across any real ones. 

The mathematician is a whimsical 
fellow who thoroughly enjoys deliber­
ately creating a make-believe and then 
proceeding to show what would be the 
case if it were true. He does this simply 
because it is such fun. His brain i s  
active and can't help playing these little 
games. And, at that, there is no crime 
in extending his logical processes out 
into the fog, provided they remain con­
sistent throughout-that is all science 
asks. 

What probably confuses the puzzled 
non-mathematician is the fact that the 
mathematician uses for his excursions 
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into the imaginary the same word he 
uses in connection with something he 
and all the rest of us knows to exist ; 
that is, "dimensions." If he would call 
them something else the confusion would 
promptly end for most of us.-A. C. I. 

Trees 

To say that all the lumber cut in the 
United States during the past 135 

years would make a solid cube a mile 
on each dimension would not impress 
many people. We just don't visualize 
the enormity of such a cube. In terms 
of board-feet, however, the quantity 
shows up clearer and we begin to real­
ize the inroads we have made on our 
timber resources. A cubic mile of lum· 
ber would total considerably more than 
1700 billion board-feet. Yet this is 
only a fraction of the drain on our for­
ests, for the vastly increased demands 
for pulpwood-for paper, rayon, and 
related products-has denuded many 
thousands of once heavily forested acres. 
And the continual process of cutting 
firewood and of clearing wooded areas 
for farming, as old farm soil wears out 
and is abandoned, is taking its toll. 

Conservationists are now, therefore, 
cheered by the news that farmers have 
more than doubled their tree-planting 
since 1935. The Forest Service of the 
Department of Agriculture reports dis­
tribution in 1938 of over 55 million tree 
seedlings and transplants as compared 
with a distribution of only a little over 
26 million in 1935. The law providing 
for such distribution by the Federal 
Government in co-operation with state 
governments-the Clarke-McNary Law 
-is not so new that it would provide 
explanation for this spurt in planting. 
It dates from 1924. The indication is 
that some other factor is involved, and 
we'd like to feel that it is a nascent 
consciousness of our sins of the past and 
of the great value of trees in our national 
economy-trees standing alone or in 
woods, forests, or wind-breaks. 

The timber companies and the paper 
mills have that consciousness and are 
doing their share by reforesting as fast 
as they cut. New farm planting, if the 
idea continues to grow, will round out 
the cycle and assure maintenance of a 
continuing supply of wood for all pur­
poses. New growth will be slow in 
maturing, of course, but we certainly 
must have reached the point where 
patience should rule-after our years 
of impatience to grab, before someone 
else did, the golden profits from Nature's 
bounty of trees.-F. D. M. 
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A GI A N T  A T O M  SM A S H E R  
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To "smash" atoms they must be bombarded with 
high-speed particles. One way to give particles 

high speed is with the cyclotron, while another is 
by means of an electrostatic machine. Better reo 
sults are had if this machine is operated in an atmos­
phere of compressed gas, and this has led to the 
installation of atom smashing equipment inside very 
large steel tanks to permit control of this factor. 
The photograph shows the exterior of the huge con­
tainer of the Van de Graff generator now under con­
struction at the Carnegie Institution of Washington, 
in�ide its Insulex glass blo(:k housing. 



Illustrations courtesy Techn% D" Re.'ew 
A spectrograph of the kind used in measuring small amounts of impurities in metals, as in manufacturers' laboratories 

EYES THAT SEE THROUGH ATOMS' 
(In Two Parts-Part One) 

THERE exist a few scientific instru­
ments which, though they have 
contributed directly to the estab­

lishment of no vast new factories, and 
are never sold over the counter, are of 
incalculable value to mankind. One of 
the most powerful and useful of these 
instruments is the spectroscope ; indeed, 
Henry Norris Russell has called the 
spectroscope the Master Key of Science. 
It appears to be true that with this tal­
ented instrument scientists have suc­
ceeded in unlocking more secrets of 
nature than with any other single device. 
Though comparatively simple in its 
structure and operation, the spectro­
scope gives answers to an incredibly 
wide variety of questions merely by dis­
secting a beam of light and separating 
this into its component colors. 

Is life possible on Mars? Ask the 
spectroscope. Is a certain painter's ill­
ness caused 'by lead poisoning? The 
spectroscope can tell. How much does 
the core of a helium atom weigh, and 
how much that distant star? Does this 
greenhouse contain the correct amount 
of carbon dioxide to support plant life? 
Of what is the tail of a comet made? 
How many electrons are there in an iron 

* Copyright 1939, by the Author. From the book 
"Atoms in Action : The World of Crea.tive Physics," 
by George Russell Harrison. (Shortly to be pub­
lished by WIlliam Morrow and Co.) 

The Spectroscope, Long a Master Key in Science, 

. 

In 

is Proving to be of Major Practical Importance 

a Wide Variety of Arts and Industries 

By G E O RGE RUSS E L L  H A R R I S O N ,  Ph.D. 
Professor of Experimental Physics and Director of the Research 

Laboratory of Physics at the Massachusetts Institute of Technology 

atom? Is this the sweater of the burglar 
who crawled through that broken win­
dow? How hot is the Sun? Thousands 
of such questions are being asked from 
time to time, and are being answered 
correctly with the aid of the spectro­
scope. 

A NY atom or molecule will emit light 
.ft if it be struck a hard atomic blow, 
and all light originates from atoms which 
have thus been stimulated by heat or 
electricity. Since any material object­
a star, a drop of blood, a speck of putty 
·-is composed of atoms, any material 
object can be induced to emit light by 
heating it until it becomes an incandes­
cent vapor. The light which is thus 
emitted carries inevitably in itself many 
secrets concerning the atoms from which 
it originated. It is the function of the 
spectroscope to analyze this light, and 
thus lay bare these secrets for the eye 
of science to read. 

The chemist finds that a tiny pinch 
of salt needs more than a bathtub full 
of water in which to hide from the 
ferreting eye of the spectroscope, and 
he uses this instrument regularly to 
detect and measure minute traces of 
impurities in the materials with which 
he works. So bright is the light which the 
atoms in a small speck of metal can 
emit, that a piece of brass the size of 
a pinhead will serve for a complete 
determination of the presence or ab­
sence of 70 of the chemical elements, 
and none will be overlooked which is 
present in an amount as great as one 
millionth part of the whole. In fact, 
at least ten of the chemical elements 
were originally discovered with the 
spectroscope. 

Atoms which are to be studied with a 
spectroscope need not be anywhere near 
it, for the light which they emit can 
travel a billion miles across space and 
still deliver up its secrets when captured 
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and analyzed. The astronomer is thus 
enabled tc analyze the materials of dis­
tant stars, and has learned that even the 
farthest visible nebula is composed of 
the same atoms that we know on earth­
dust similar to dust across the vast 
stretches of the cosmos. More than three 
fourths of the discoveries of modern 
astronomy have been made with the 
spectroscope, and no large telescope is 
considered complete without one to sort 
out the light it gathers. Nor is the 
spectroscope merely an analytical tool, 
for with it stars and nebulae can be 
weighed, their temperatures taken, their 
speeds through space measured, and 
the courses charted of their lives and 
deaths. 

To the biologist and physician also 
the spectroscope is invaluable, for with 
it such complicated molecules as those 
of vitamins and hormones can be studied, 
and metallic poisons can be detected in 
the blood long before they accumulate 
in amounts sufficient to be harmful. If 
the human body is analyzed down to its 
constituent elements, almost every kind 
of atom is found, but many are present 
in extremely small amounts. Which are 
essential to life and which are merely 
incidental? For example, little copper 
is found ; too much copper is poisonous ;  
yet some copper must be present if 
life is to continue. How much copper 
is too much, the spectroscope is helping 
the physician to determine. The same 
question must be answered for numerous 
other kinds of atoms. 

Drugs also can be studied with the 
spectroscope. In cases where cocaine 
poisoning is suspected, a few drops of 
fluid taken from the spine of the patient 
can be d iluted and the cocaine content 
can immediately be determined from its 
light absorption. To draw enough fluid 
to analyze chemically might harm the 
patient. 

ENGINEERS find the spectroscope 
useful also. With it they can look 

inside the cylinder of an engine while 
this is in operation, and study the burn­
ing and explosion of gases and the 
propagation of pressure in the cylinder. 
A plug of metal is cut from the top of 
the engine and a thick window of clear 
fused quartz is inserted in its place. 
Through this window comes enough 
light to enable the spectroscope to 
establish the temperature of the flame 
at any instant, and to give analyses of 
the composition and rate of burning of 
the fuel. 

Even in crime detection the spectro­
scope is useful, and it has had its day 
in court in a number of lawsuits. In 
one case, gasoline which exploded in 
a sewer was traced to one of a dozen 
filling stations in the neighborhood 
from which it might have leaked, by 
using the spectroscope to show that the 
gasoline found remaining in the sewer 
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A newly devised automatic machine for measuring the wavelengths of the light 
producing spectrum lines, directly from the positions of the lines on a spec­
trogram. The spectrogram is clamped on the carriage in rear, the projection 
microscope above it throwing the spectrum on a screen in the center of which 
is a slit which admits the light to an electron multiplier. The carriage is 
moved by the lead-screws shown, and the dial geared to this reads in angstroms 

absorbed light identically with the 
brand sold by the station. The G·men 
in their government laboratories use the 
spectroscope regularly, as do workers 
in the various state criminological l�b­
oratories. 

The spectroscope is thus at once a 
powerful tool for analyzing matter ; a 
super·telescope, and a super-micro­
scope ; ·  a super·speedometer, thermom­
eter, tape-measure, and clock. In each 
role it exceeds in range and power the 
more common forms of these devices. 
This it can do because it attacks funda­
mentals; it studies the world and the 
heavens in terms of the very atoms of 
which they are made, and these atoms 
in terms of the energy which is their 
very life . 

The foundations of spectroscopy were 
laid by a 24-year-old boy. One day in 
1666 a young student, later to win fame 
as Sir Isaac Newton, threw the first 
purposefully produced indoor "rain­
bow" on the wall of his bedroom. 
Newton thrust a prism into a beam of 
light which was shining through a round 
hole in his landlady's windowshade, and 
saw that the prism split the white light 
up into a bright spectrum of colors. 
By so doing he came breathtakingly 
close to inventing a spectroscope. If the 
sunlight had entered through a crack 
in the shade instead of through a hole, 
and if Newton had turned his prism so 
that its base was parallel to this crack, 
and had inserted a pair of lenses into 
the beam, he might have noticed dark 
streaks or lines running across some of 

the colors on the wall. More than a cen· 
tury elapsed, however, before Joseph 
von Fraunhofer designed a spectroscope 
which would separate light into its ulti­
mate purity of color, and observed these 
dark lines in the spectrum. 

Despite its tremendous analytical 
powers, a spectroscope is really a simple 
instrument, and it has no moving parts 
to wear out. Light to be analyzed is 
sent into it through a narrow slit, and 
then passes through a prism or similar 
device which separates the different 
waves of light in accordance with their 
lengths. Waves of each particular length 
are sent in a particular direction, where 
they can be observed with a small tele­
scope. The lenses in this telescope serve 
to heap similar waves neatly together in 
one pile, where they appear as a line of 
colored light, an image of the spectro­
scope slit in light of utmost purity. 

THE great power of the spectroscope 
arises from the fact that under suffi­

cient provocation all atoms and mole­
cules emit light, and each of the kinds of 
atoms which make up our earth-iron 
and hydrogen and sodium and more 
than fourscore others-emits light of 
certaih wavelengths and those only. 
Since light waves are identical with 
ultra-short radio waves, under proper 
stimulation every atom becomes in fact 
a tiny short-wave radio transmitting 
station. When a radio set is tuned to a 
certain wavelength a peak of sound 
intensity is heard if some station is 
broadcasting on that wavelength; a 
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spectrum line is the peak of light seen 
at a certain wavelength because an 
atom is broadcasting on that wave­
length. The millions of atoms in a flame 
or electric arc broadcast on hundreds of 
frequencies at the same time, but the 
spectroscope can be tuned to all these 
wavelengths simultaneously, sorting 
them out so that all can be observed 
together without mutual interference. 

Though the waves which the atoms 
emit bring no purposeful message, 
they tell much, and by literally reading 
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1,000,000 separate spectrum lines have 
been distinguished all told, and most of 
these have been identified as caused by 
light which comes from one or another 
of the various kinds of atoms and mole­
cules of which matter is composed. Since 
one or two carefully measured lines 
will serve to identify the atom which 
emitted them, it thus becomes almost 
impossible for an atom to mask its iden­
tity if its light can be sent through a 
spectroscope. 

The patterning of lines in a spectrum 

A large diffraction.grating spectrograph. Light which comes through a slit at 
the far side of the circular track, just to the left of the center, is spread by a 
diffraction grating in the black box at the right around the circle as a 
spectrum. Photographic plates are placed in proper positions to record the lines 

between the lines ( to seven figures, in 
fact ) the physicist has been able to 
deduce many facts about the atomic 
world from the broadcasts which origi­
nate there. Most important is the iden­
tification of sending atoms merely by 
noting the wavelengths on which broad­
casting is being done. Just as an expe· 
rienced radio listener knows that he is 
hearing station WZZZ when he turns the 
radio dial to 422 meters and hears any 
sort of noise, merely because WZZZ is 
the only station which broadcasts on 
that wavelength which his set will pick 
up, so a spectroscopist knows that he is 
looking at light from sodium atoms when 
he sees the familiar yellow light of the 
sodium flame, because sodium atoms 
broadcast on the yellow wavelength 
0.5893 micro-meters. ( This is usually 
written by the spectroscopist 5893 ang­
stroms. Ten billion angstroms is one 
meter. ) 

The spectroscopist can be even surer 
of his station identification than the 
radio listener can, for each atom broad­
casts not on one wavelength alone, but 
on a whole group of wavelengths. Iron 
atoms, for example, when made suffi­
ciently hot are found to produce more 
than 20,000 spectrum lines. More than 

is a language which the spectroscopist 
has gradually learned to read clearly. 
As the series of irregular black marks 
on this page conveys certain ideas to a 
reader, so the unevenly spaced lines in 
a spectrum convey to the scientist flashes 
of information-here is iron, here ar­
senic, here are lines of copper and 
lead. Some of the lines are brighter 
than others, so the light can even be 
made to tell how many atoms of each 
kind are broadcasting-here is a great 
deal of iron, here a little arsenic, here 
too much copper in this lead. 

Since the spectroscope arranges the 
spectrum lines in order of wave-length 
it is not necessary that they be seen in 
color, and they can therefore be photo­
graphed and later identified from their 
positions on the resulting spectogram. 
This method of observing spectra is 
now commonly used, both because the 
records thus produced can be studied 
at leisure, and because many spectrum 
lines are found in the ultra-violet and 
infra-red regions where they cannot be 
seen but can be photographed with ease. 
When a camera is thus used in combina­
tion with a spectroscope the resulting 
instrument is called a spectrograph. 

Most small spectrographs contain a 
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prism to split the light which passes 
them into its constituent wavelengths, 
but large instruments use a more power­
ful device, a scientific light-sieve called 
a diffraction grating. This is usually a 
highly polished mirror on which 
as many as 200,000 sharp, parallel 
scratches have been accurately ruled 
with the point of a diamond. These 
narrow scratches, when evenly spaced 
20 or 30 thousand to the inch and ac­
curately placed to within a thousandth 
of the thickness of a hair, sort the 
light waves into spectrum lines without 
the use of auxiliary lenses. Prisms must 
be made of transparent material ; glass 
serves for visible light, but quartz is 
needed for ultra-violet and rock salt or 
some similar material for infra-red light. 
A diffraction grating ruled on a mirror 
has the advantage that it can be used 
with waves of any length, within reason. 

A LARGE diffraction-grating spectro­
graph requires a vast, vibration-free 

room to house it, and can throw light 
into a spectrum stretching a hundred 
feet around a huge circle. Such instru­
ments are giants compared with the 
most common spectroscopes, small brass 
tubes on tripods familiar in elementary 
science laboratories. The positions of 
spectrum lines can be determined to 
within 1/25,000 of an inch, and when 
such precision is attained the length of 
the light waves is determined to one part 
in 3 ,000,000. Since the light waves are 
themselves only about 1/50,000 of an 
inch long, their lengths can thus be 
found to within a few trillionths of an 
inch-a billionth of the thickness of a 
hair. 

When a spectrograph is used to deter­
mine which kinds of atoms are present 
in a given sample of material, the sam­
ple is vaporized and. a discharge of 
electric current is sent through it. The 
simplest method of accomplishing this 
is to strike an electric arc between two 
pieces of very pure graphite, and insert 
into this arc the speck of metal or clot 
of blood which is to be analyzed, so 
that it is burned to nothingness. This 
burning tears the molecules of the mate­
rial apart, separates them into their 
constituent atoms, and pounds each 
atom so hard with a deluge of electrons 
and other atoms that it emits the light 
which· reveals its identity. 

Suppose that a manufacturer of 
watches finds that a competitor is using 
a new hairspring of remarkable qual­
ity. This spring must be duplicated 
or improved on at any cost, but what 
can it contain that confers on its steel 
the new temper and elasticity which 
are so desirable ? If a chemist is to 
analyze the spring by ordinary means 
he must buy several dozen watches, 
extract their tiny springs, and then 
guess which substances are most likely 
to be involved, so as to select the proper 
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chemical reactions to carry out. He 
must dissolve and mix and scrape and 
weigh his materials with the greatest of 
care, for one single atom of a new alloy­
ing material to every 100,000 atoms of 
the watch·spring material may be reo 
sponsible for conferring the high qual­
ity, and these are easily lost in a tiny 
sample. 

How much more directly can the 
problem be attacked with a spectro­
graph ! Now the chemist need merely 
strike an electric arc between two pieces 
of graphite, insert a small section of the 
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extra-pure, 1000·proof gold which is the 
basis of the currencies of many coun­
tries is found to contain much atomic 
dirt under this revealing eye which sees 
through atoms, and if the average is like 
the samples which have thus far been 
measured ,  dross of various kinds total· 
ling more than $1,000,000 in supposed 
value exists in the gold of the world. 

An entire freight train filled with 
pig-iron can be tested in a few hours by 
a spectroscopist dragging electric wires 
behind him as he proceeds from car to 
car, and carrying a small spectroscope 
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A typical section of a spectrogram taken by means of a large diffraction grat­
ing. This example shows the characteristic spectrum lines as emitted by iron 

spring into the flame, and let the flash 
of light which results enter his instru· 
ment and be recorded. When the plate 
is developed it shows hundreds of spec­
trum lines, and from these can be se· 
lected those which are known to ariie 
from each kind of atom. It is but the 
work of a few moments to identify lines 
of iron, copper, chromium, nickel-all 
common in springs of one sort or an· 
other. But here are some lines which 
belong to hafnium-there must be haf· 
nium in the spring ! That no metallur· 
gist or chemist would have guessed that 
hafnium would improve a hairspring is  
of no consequence, for the hafnium is  
there, it is the only new element present, 
and the springs are strong and supple. 

A LMOST any material can be burned 
1"1. in the blistering 9000 degrees, Fah· 
renheit, of an electric arc, and if a 
material can be burned its metallic con· 
stituents can be determined with the 
spectrograph, whether it be a sample of 
blood from a patient suffering from lead 
poisoning, a drop of condensed milk 
thought to contain more than one part 
of copper in 3,000,000 parts of milk, or 
paint from an automobile suspected of 
having collided with a lamp post. Since 
it is not necessary to know in advance 
what kinds of atoms are being looked 
for, 70 kinds of atoms can be tested for 
in one separation. 

No metal has ever been made so pure 
that the spectroscope could not find 
impurities in it. Even the superfine, 

in his hand. Opening a car door he 
clips a wire to a sample pig, strikes 
an electric arc between this and a bar 
of purc iron he carries, and observes 
the light in the spectroscope. If certain 
impurity lines are brighter than a stand· 
ard which his instrument shows, that 
pig contains too much impure metal, and 
he passes to another. By properly se· 
lecting samples at random the whole 
trainload of iron can be tested without 
bothering to unload it. 

Amounts of metal so small as to be 
difficult to detect chemically are often 
of great biological importance. Why, 
for example, do the livers of scallops 
concentrate cadmium ? 

A little copper is good for the diges­
tion, but too much is not. In areas 
where many cranberries are grown, 
sprays have for years been used to kill 
pests, and the government at one time 
feared that the soil might have become so 
saturated with copper from these sprays 
that the cranberries might be absorbing 
more copper than would be good for the 
consumers. So cranberries, cranberry 
jelly, cranberry j uice, dirt from cran· 
berry bogs, and cranberry stems and 
leaves were all separately consumed in 
electric arcs and forced to reveal their 
copper content to the discerning spectro· 
graph. Fortunately the instrument an· 
nounced that all was well. 

Very small amounts of lead or arsenic 
can do great damage to the human body, 
and lead poisoning is one of the greatest 
hazards of industry. Lead fumes are 
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found in some mines, and in storage bat· 
tery and paint factories. Unless some 
care is taken to protect workers in these 
industries the amount of lead in their 
bodies may slowly rise past the danger 
point, and once this point is passed 
the resulting diseases are very difficult 
to cure. It is therefore important to 
keep a constant check on the lead con· 
tent of the blood of such workers. By 
placing a few drops of blood from a 
worker in a tiny carbon cup and striking 
an electric arc to this cup, the blood can 
be vaporized almost instantly, and any 
lead atoms present will emit their char· 
acteristic light, which can be identified 
with a spectrograph. This light being 
recorded on the photographic plate, a 
series of samples of blo�d containing 
no lead, but with varying known amounts 
of lead added to each sample, is burned 
and has its spectra recorded. The spec· 
troscopist matches the intensities of the 
lead lines in the worker's blood with 
those in some of the samples whose 
lead content is known, and thus can 
measure amounts as little as one atom 
of lead to 1 ,000,000 molecules of blood. 
If a person be allowed to sleep for one 
night in a freshly painted room a defi· 
nite, though harmless, increase in the 
lead content of his blood can often be 
observed with the spectrograph. Nor is 
this sensitivity confined only to lead, for 
any one of the nearly 70 other sensitive 
chemical elements can be determined 
as readily. 

THAT two or three parts of aluminum 
or lead can be detected readily in 

10,000,000 parts of lobster or condensed 
milk may seem unimportant, since such 
concentrations are below the toxic 
limits considered dangerous to health. 
Yet, obviously, tests on the rapidity with 
which the internal coating of a can dis· 
solves in foods stored within it can be 
made easily and quickly when such 
sensitive methods of detection are 
available. 

Chocolate and chewing gum manu­
facturers use spectroscopic analysis to 
insure that the lead content of their 
products is below the limit set by pure 
food laws. Have the arsenic and lead 
been properly removed from sprayed 
foods before canni�g ?  Is beer kept in 
cans dissolving anything more from the 
container than it would if kept in 
bottles ?  . The spectroscope gives an 
easy, sure, and quick means of deciding. 

So we find paper manufacturers who 
want to discover the source of tiny black 
specks in their spotless white product, 
producers of bakery equipment who 
wonder if their new coating compound 
for pans will contaminate the dough, 
spark.plug manufacturers who wish to 
study the effect of minute amounts of 
alkali metals in improving sparking, all 
finding the spectroscope helpful. 

(To be concluded) 



FIVE COMPANIES PRESENT: SAFETY 
Superior Safety Glass . . . Four Times Safety Fac­

tor, Five Times Elasticity of Old Product . . .  

No Fogging . . .  No Break-away . . .  No Splinters 

AMERICA'S 25,000,000 comfort-con-1"\. scious motorists have grown safety-
minded to such a degree that they 

are quick to acclaim the development by 
science and industry of some noteworthy 
contribution that makes the automobile 
a safer mode of transportation. 

Such a contribution is the new, lus­
trous, high.test safety plate glass which 
graces many of the sleek 1939 model 
automobiles, adding greater 
safety and visibility. The 
glass has four times the 
safety factor and five times 
the elasticity of the old prod­
uct. It was developed during 
six years of intensive labora­
tory experiments by five 
large industrial firms at an 
aggregate expenditure of 
more than $6,000,000. 

Sharing in the develop­
ment of the product, which 
has been made available at 
no increased cost, are E. I. 
du Pont de Nemours & Co., 
Inc., Libbey - Owens - Ford 
Glass Co., Monsanto Chemi­
cal Co., Pittsburgh Plate 
Glass Co., and the Carbide 

and Carbon Chemicals Corporation. 
In perfecting the new glass, the 

laboratory technicians made a product 
that defies deterioration and discolora­
tion, either from seepage of moisture 
and air into the "sandwich" plastic 
filler between the two sheets of plate 
glass, or from the actinic rays of the 

sun. This enables the glass to retain 
its high visibility. Resilience of the glass 
is unaffected by extreme ranges of tem­
perature, making it equally safe in 
summer and winter. It is easy to cut, 
facilitating replacements for damaged 
areas. 

Statistics show that more than half 
of the injuries resulting from automo­
bile accidents in the past have been 

At left : Two research men 
stretch a piece of the glass 
"sandwich" filler to show its 
resilience. Above : Girl work­
ers make the "sandwiches" 
by inserting a sheet of the 
polyvinyl acetal resin between 
sheets of polished plate glass 

attributed to flying glass. 
This danger is further less­
ened by the new glass, be­
cause if it is broken by the 
impact of an object, the 
pieces adhere firmly to the 
plastic "sandwich" filler and 
do not fly about the car. 

Because of its resiliency, 
the new glass supplies a 

cushioning effect when a body or head 
is thrown violently against it. There 
is greatly lessened danger of a fracture 
of head or limb as the glass gives readily 
and absorbs part of the shock. To test 
this feature, one of the research labora­
tories employed a professional stunt 
man to batter his bald head ' against 

Repeated hammering on the new 
glass merely powdets the surface 

a plate of the safety glass. In repeated 
demonstrations, charging into the glas" 
like a football player making a tackle, 
the man cracked the glass with his head 
but received no injury. 

DESPITE its greater resistance to 
breakage from sudden impact, the 

,tbendability" of the new glass enable� 
. , a· passenger, trapped in a car equipped 

With it, to push the glass out of its 
·frame as a means of escape. When the 
glass is broken up by hammering it can 
be rolled up like a rug without the par­
ticles of shattered glass pulling away 
from the plastic filler. 

The plastic, or "sandwich" filler, i s  
the principal factor in  the success of  
the new glass. Although i t  is made 
under several trade names, the plastic 
has one chemical common denominator 
-polyvinyl acetal resin. 

In the ten years that followed the first 
general use of laminated safety glass, 
laboratory technicians have bent every 
effort to produce the features which are 
dominant in the new high-test glass. 
Vinyl plastic is resistant to moisture, 
which makes it unnecessary to seal the 
edges. It will not separate from the 
glass under impact or when the glasi 
is cracked or broken. Replacement 
areas are cut by scoring and cracking, 
drawing the glass away from the plas­
tic, and cutting it with a razor blade. 

The new plastic may be produced 
either by calendering or extruding. 
The first method involves rolling and 
pressing out sheets of plastic, and the 
second forces the plastic at a doughy 
consistency through a narrow orifice. 
The resulting sheeting is quickly cooled_ 
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Bombing Raids Will Find London Prepared 
NOT long ago a writer facetiously pointed out the irony 

of a certain "back to earth" movement that is taking place 
in large sections of the world. Primitive man ( he reminded 
us ) lived in caves or holes in the ground, but as he achieved 
civilization he came out into the air and sunshine. Down 
through the ages he progressed, built great cities, mastered 
the secrets of the world about him. He rose to new and greater 
triumphs until he finally left the dirt and took to the air, 
gloriously happy in his god· like genius. And then the cycle 
suddenly begins again. One of man's latest and most spec· 
tacular achievements turned, like Frankenstein's monster, 
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upon its maker and sent him scuttling back to holes in the 
ground-modem, civilized troglodytes. 

The analogy was interesting, the irony real, but the afore· 
said writer intended only to provide a bit of humor to offset 
the seriousness of air bombing dangers. They are serious, 
indeed, as many millions of Englishmen will testify. London 
knows something of what may happen when and if enemy 
bombers fly over the city. Shanghai and Nanking, Madrid 
and Barcelona-current and recent brutalities-have provided 
the object lessons. But they are not enough, and London sur­
mises many things more, takes no chances, provides against 



many contingencies. Now London stands determined, method· 
ically preparing against the day which the world hopes will 
not come. Intensively, the city and the surrounding country 
make their plans for lessening the danger and destruction of 
an air raid, having made up their collective mind to go back 
to earth, literally, should bombing planes arrive. 

A bombing raid over London would be no half·hearted 
affair. There is no doubt that the enemies of Britain would 
stage a monster raid-<>r series of raids-in the hope of gain· 
ing a smashing victory. However this might affect the popu· 
lation, psychologically, and how great the destruction of 
property might be are beside the point at the moment ; whether 
any great number of civilians might be killed would depend 
upon how well bomb· proof shelters are distributed through· 

out the areas involved. Plans have been made, considered, 
and discarded and other plans made up for large underground 
shelters that will house the multitudes during raid�. On the 
opposite page is one suggested design of a structure which 
would be very effective, and it has the added merit of being 
useful during peacetime as a public car· parking space. Con· 
ceivably some of the large shelters may be built to this design 
or some modification of it. On this page are shown several 
views of one of the back yard shelters for residences. There 
are a number of variations of this type, protecting only against 
concussion and flying debris, being installed all over the 
threatened area. The inserts on the two pages show various 
details. This drawing is published through the courtesy of 
The Illustrated London News. 
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RIVER MODELS OUTWIT NATURE 
NA TURE poses no challenge more 

baffling to man than the one 
offered by flowing water. The 

enigma of flowing water is made the 
more challenging because it is presented 
before man's very eyes. Man can ob­
serve water in motion ; he can photo­
graph it and record certain of its physi­
cal dimensions ; but he cannot explain 
what he sees and records. The road to 
geometry is indeed a royal boulevard 
compared to the byways which must be 
traversed by the hydraulic engineer. 

The sad fact of man's inability to 
rationalize the phenomena of flowing 
water has not obviated the equally sad 
fact that often he must do something 
about those phenomena. Lands must 
be made safe from flood, 
rivers must be made navi­
gable, erosion must be 
checked, and so on. There 
are problems to be solved, 
whether or not the means 
for rational solution are at 
hand. Furthermore, the 
hydraulic engineer has not 
the advantage of being able 
to bury his mistakes. If the 
levee is built too low, the 
flood comes with redoubled 
fury ; if the dike is built in 
the wrong place, the river 
steamer and its cargo end 
up on a sandbar. Having 
made it difficult to win, 
Nature nevertheless has not 
neglected to make it costly 
to lose. 

Miniatures of Rivers, Harbors, Dam Projects 

Solve Flood and Flow Problems . . . Considerable 

Design Ingenuity Involved in Model Making 

By P A  U L  W. T H O M P S O N  
First Lieutenant, C. E. ,  and Director, 

The U. S. waterways Experiment Station 

wonder whether the trial-and-error proc­
ess might not be more economically 
accomplished if applied not directly to 
the waterway in question, but rather to 
a small-scale replica thereof. When 
that thought occurred to some early 
hydraulic engineer ( could it have been 
during the conception of the Roman 

gineers were model-minded ; whereas, in 
America, the U. S. Waterways Experi­
ment Station-now the largest of the 
world's hydraulic laboratories - has 
been in active operation for more than 
nine years. 

What, then, is the small-scale model-
this tool which, while not eliminating 

the necessity for solution of 
hydraulic problems by the 
method of trial, nevertheless 
enables the hydraulic engi­
neer to do his trying and 
erring at relatively little ex­
pense ? Briefly, the small­
scale model, as utilized in 
hydraulic engineering, is a 
replica which acts like its 
prototype. The verb de­
serves the emphasis, for the 
essence of model-analysis is 
action. There is a technical 
expression covering the 
thought : dynamical simili­
tude. 

When rational solution 
fails, man resorts to solu­
tion-by-trial. He calculates 

A model of the river through Johnstown, Pennsylvania, by 
means of which a very serious flood problem was solved 

THE purusit of dynamical 
similitude permits of no 

side diversions. It demands 
compromises and apparent 
contradictions. Thus, in get­
ting a model to act like its 

things to the best of his ability, tempers 
his calculations with j udgment, adds a 
liberal factor of safety-ignorance, builds 
his structures, and hopes for the best. If 
calculations, judgment, and luck are 
good, the structures stand and serve 
their purpose ; if luck or other factors 
are bad, there is a flood or an unnavi­
gable channel or a dangerous erosion. 
Good or bad, the process of solution­
by-trial obviously is expensive-expen­
sive in the way of a disaster at worst, 
and expensive in the way of over-design 
at best. 

Since the solution of hydraulic prob­
lems must, in the main, be by the method 
of trial ( and error ) ,  it is idle to think 
of such problems in terms of absolute 
economy ; rather, the hydraulic engineer 
thinks in terms of relative economy. And 
it must early have occurred to him to 
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aqueducts ? )  the now-flourishing science 
of analyses of hydraulic problems by 
means of small-scale models was born. 

Today, few important projects involv­
ing the flow of water are undertaken 
without benefit of model-analyses. That 
statement is a paraphrase of the ' com­
ments with which the English scientist, 
Sir Osborne Reynolds, concluded the 
account of his pioneer model study of 
conditions in the River Mersey in 1885. 
Sir Osborne's observations had con­
vinced him that it would be "madness" 
not to take advantage of the small-scale 
model in designing any important proj ­
ect. The hydraulic world by no means 
flocked to get aboard the Reynolds band­
wagon ; but now, 50 years later, that 
world has practically accepted the 
Reynolds point of view. By the turn of 
the century, the German hydraulic en-

prototype, it frequently is necessary to 
take steps which preclude the model 
looking like that prototype. For ex­
ample, a model of a railroad train looks 
like the real thing, and, furthermore, 
it looks as though it is acting like the 
real thing. However, the details of its 
actions are quite different from those of  
its prototype. On the other hand, the 
model of the Ohio River at the Experi­
ment Station looks like nothing in par­
ticular, but it acts like the Ohio River. 

This distortion in the model's physical 
dimensions and appearance is a neces­
sary evil, forced on the experimenter by 
such hard facts as limitations of avail­
able materials ; conflict of various 
forces ; necessity for depths not less than 
certain minima ; necessity for economy ; 
and other considerations. The model, in 
fact, represents a series of compromises, 
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an assembly of components 
in which one distortion com­
pensates for another. The 
fact that the experimenter 
must distort, say, his model 
bed material ( by using 
some material, such as 
crushed coal, which is avail­
able but is too heavy ) makes 
it necessary for him to dis­
tort his velocities ( by mak­
ing them higher than they 
should be ) ; and the fact 
that he distorts his velocities 

1 1 4 ° 0 

makes it necessary for him 
to distort his model rough­
ness. The thought may be 
conveniently expressed by 
stating that the model-as-it­
should-be is quite a different 
article from the model-as­
it-is. 

Consider again the model 
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problem and thereby . the 
model study would be un­
necessary. ) How, then, is 
it established that the model 
does act like the Ohio 
River ? The simplest way to 
answer that pertinent ques-
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curves also represent data 
actually observed-but on 
the model, not the proto­
type_ In each case, there was 
being discharged through 
the model quantities of 
water corresponding accur­
ately to the quantities which 
deluged Johnstown in 1936_ 
The experimenter reasons 
that, were his model acting 
correctly, the dashed and 
solid lines should coincide. 
He takes steps to obtain the 
desired coincidence, these 
steps consisting chiefly of 
roughening and smoothing 
operations. His progress 
may be followed through 
the middle and lower 
graphs. The latter he ac­
cepts as satis.factory, and, 
secure in the belief that his 
model is acting correctly, 
he proceeds to the testing 
of the proposed plans. In­
cidentally, having success­
fully adj usted ( or "veri­
fied" ) his model, the experi­
menter's worries are largely 
over. Figuratively speaking, 
the testing of plans involves 
only the turning of a crank 
on a machine which it has 
taken months to build, calib­
rate, and adjust. 

(As a matter of interest, 
not strictly pertinent to the 
discussion of verification, 

tion is to let it answer itself 1 1 4 0 0 20 40 &0 80 100 1 20 140 1 &0. there is plotted on the lower 
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One o f  America's critical The three graphs referred to in the text, showing how the 

flood problems has existed mo�el reproduced the 1936 Johnsto�n flo?d and the height 

graph data indicating the 
effectiveness of the improve­
ment plans. This curve rep­
resents the crest of a flood I th C h R ·  

which the same flood would reach III a n  Improved channel 
a ong e onemaug Iver 
and its tributaries at Johnstown, Penn­
sylvania. The great flood of March, 
1936, was followed by a project aiming 
to increase very materially the capacity 
of the Johnstown channels. The project 
involves deepening the present channels, 
widening them, and, to some extent, 
realigning them. Details have been re­
solved by means of the small-scale model 
shown in an accompanying photograph. 
All horizontal dimensions on this model 
are 1/200 and all vertical dimensions 
are 1/80 of the corresponding prototype 
dimensions. Thus, the model-river is 

relatively deep and steep. Meanwhile, 
the areas enclosed by tin walls represent 
city blocks. Certainly, the model doesn't 
look much like its prototype. How, then, 
is it established that the model acts like 
its prototype ? 

Consider the accompanying graphs. 
The solid-line curve in each graph rep­
resents a known event : the highest eleva­
tions reached by the water during the 
1936 Johnstown flood. No conjecture or 
calculation enters that curve ; it is com­
piled from gage heights actually ob­
served and recorded. The dashed-line 

Model analysis of a spill. 
way problem. The object of 
the engineers was to reduce 
water velocities and elimi. 
nate dangerous erosion he· 
low the dam. At the left, 
velocity was high and scour 
so bad as to cause much 
erosion. The model was 
then modified to produce 
lower velocity ( right ) . Re· 
sult was negligible erosion 

identical to the one of 1936 but occurring 
in a channel like the one proposed. ) 

IT will be observed that the small­
scale model is a very practical instru­

ment. That is, it is designed and ad­
justed so as to aid in solving a specific 
problem-such as the flood situation at 
Johnstown. It contributes only in rela­
tively minor degree to the advancement 
of abstract science. It is, in fact, only 
a semi-scientific instrument. That being 
the case, it is found not in institutions 
devoted to the development of funda-
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mental truths, but rather in agencies 
charged with the prompt accomplish­
ment of real projects. Thus, the Bureau 
of Reclamation maintains a model­
analysis laboratory at Denver, and the 
TVA maintains one at Norris. The 
Corps of Engineers of the Army, charged 
as it is with the improvement and con­
trol of most American rivers and har­
bors, conducts model analyses in various 
laboratories, the largest of which is the 
U. S. Waterways Experiment Station, 
at Vicksburg, Mississippi. The photo­
graphs and figures accompanying this 
discussion relate to the latter laboratory. 
A further glance at its current opera­
tions will afford examples of most type!> 
of problems to which model-analyses are 
applicable. 

Man constructs dams across rivers 
with various purposes in view : to regu­
late the stream flow in the interests of 
navigation or flood control ; to concen­
trate head in the interests of power 
development ; to conserve water in the 
interests of irrigation. Conduits and 
spillways frequently present perplexing 
problems, among which are the precau­
tions to be taken to prevent dangerous 
erosion. The danger of erosion arises 
from the discharge at high velocities of 
water through conduits or over spill­
ways. The problem is to reduce these 
velocities before the water reaches the 
soft materials of the river valley. In 
such case, the model-method of analysis 
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is easily and directly applicable. To 
describe by illustration, consider two of 
the photographs on page 141 that have 
to do with a model of the spillway for 
the Great Salt Plains Dam, about to be 
constructed on a tributary of the Ar­
kansas River. One of the photographs 
shows the high-velocity discharge onto 
the erodible material ; the other shows 
the results of provisions for the "still­
ing" of the high velocities. Relatively 
speaking, the erosion has been made 
negligible. 

IN their natural states, few rivers are 
susceptible of economic navigation. 

Most of them must be "improved" ; that 
is, made deeper. There are several meth­
ods of improving rivers for navigation : 
by canaliz!!lion, as on the Ohio and the 
upper Mississippi ; by increasing the 
critical or low-water flow, as on the Mis­
souri ; by "open-river" works, as on the 
Mississippi below St. Louis. 

Description of the open-river method 
of improvement involves consideration 
of the elements of an alluvial river. Such 
a stream consists of long, relatively deep 
pools, these extending along the concave 
sides of the river bends. Between suc­
cessive pools are short, relatively high, 
"crossing" bars. In effect, the river is a 
series of flat, deep reservoirs, or pools, 
the water from one reservoir spilling 
into its downstream neighbor over the 
steep, shallow, crossing bar. Thus, the 

Above : Waves impinging 
on a model of a break­
water. Such waves as these 
must not enter the harbor 

In the Johnstown model : a 
bridge past which flows 
the equivalent of the 1936 
flood. At the left is the con­
dition as it was and at right 
is shown the lower stage 
heights of the great flood 
with the improved channel 
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situation facing the navigator is this : 
through perhaps 95 percent of his 
course he is in a channel having several 
times the depth his vessel requires ; but, 
through the remaining 5 percent of the 
course he is crossing over bars where 
the depths very likely are less than he 
desires. The object of open-river regula­
tion is to provide such training works as 
will cause the river to erode deeper 
channels over its crossing bars. In such 
a case the method of model-analyses 
fills an especially great need. 

Man attacks his flood problems in 
various ways : by impounding the excess 
waters and releasing them only when 
they will do little or no damage ; by 
increasing the capacity of the river chan­
nels ; by constructing levees which ex­
clude the water from restricted areas. 
The small-scale model is a valuable tool, 
both in enabling the engineer to select 
the method of protection best adapted 
to the situation at hand, and in aiding 
him to develop details of design after 
the method has been selected. Two more 
of the photographs show the model 
reproduction of a bridge at Johnstown, 
one illustrating flood conditions at 
12 : 30 A . M . ,  March 18, 1936, while the 
other presents the improved channel tak­
ing all the flood water. Business in 
town goes on as usual. 

The unfavorable deal which Nature 
provides in connection with its rivers is 
repeated in connection with its harbors. 
The tides, the ocean currents, the waves, 
and the bed materials blend together to 
form a phenomenon which man perceives 
clearly only in its resultant form. In the 
face of such complexity, the small·scale 
model is of only limited reliability ; but 
so difficult are the problems that the aid 
provided by a model, even of limited 
reliability, frequently is valuable. 

Thus, in the manner indicated by the 
examples cited, the profession of hy­
draulic engineering marches on, its 
progress over many of its most difficult 
obstacles being lighted by data from 
small-scale model experiments. One 
can say the same thing in another way : 
the bafRing complexity with which 
Nature endows flowing water has found 
-to some extent, at least-its com­
pensation in the development of the 
small-scale model. 



No MORE BLowN PATTERNS 

A SHOT-GUN shell recently an­
nounced, which will eliminate 
blown patterns, means much to 

trap and skeet shooters_ Blown pat­
terns-shotgun patterns with "holes" in 
them-have been a flaw in the art of 
ammunition making known to all manu­
facturers ; and no amount of painstaking 
work on the part of the most skilled 
gunsmiths can eliminate the five to ten 
patterns out of every 100, made with 
conventional shells, which unaccount­
ably are much more widely scattered or 
"blown" than the others. 

In the ordinary trap load, for example, 
90 shells out of every 100 would put 
60 to 80 percent of their pellets into a 
30-inch circle at 40 yards. But the re­
maining 10 shells would all be below 
60 percent. And three or four of these 
would scatter their pellets so widely 
that barely more than 30 percent of the 
shot charge would get into a 30-inch 
circle at 40 yards. Even with the best 
of gun pointing, it is obviously sheer 
luck whether, with such a pattern, the 
clay target is struck by some of the 
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Top Wad in Shot - Gun Shell is the Villain That 

Causes Them . Elimination of Wad by a New 

Crimped Shell End . Unimpeded Shot Charge 

pellets or whether it flies blithely 
through one of the numerous holes. 

Thousands of patterns have proved 
that the top wad is the villain in this 
story. With the top wad ahead of it, 
the shot charge rushes from the muzzle 
at about 1200 feet per second. The ter­
rific resistance of the air on the flat sur­
face of the top wad at this velocity 
checks its speed and causes it to get in 
the way of the shot. Most of the time 
it slides along the outside of the shot 
charge or is flipped entirely out of the 

Above : Shot· gun shell at right is 
of conventional type in which the 

top wad causes occasional 
blown patterns. Other 
three shells show steps in 
folding and sealing the 
crimp of the new shell 
described. Lower right : 
The spark photo graph 
shows how the top wad 
breaks up the shot charge, 

resulting in a blown pattern 
such as shown at the right. Lower 
left : Another spark picture reveals 
the continuous shot charge coming 
from the new type shell. Such a 
charge produced pattern at left 

• 

way and does little damage. But, about 
ten times out of every one hundred, the 
top wad obstructs the column of shot, 
and a blown pattern results. 

Shells with the new Remington Crimp 
avoid this effect, because they contain 
no top wad to get in the way of the shot 
column. They have exactly the same 
contents as are used in ordinary-crimp 
loads at present. To provide means of 
load identification and to waterproof the 
shell, a waxed paper disk only three 
one-thousandths of an inch thick is 
pasted to the crimp closure. On firing, 
the shot charge pushes the top open and 
breaks the disk into six pieces. These 
remain affixed to the shell body. Hence, 
from the very beginning, the shot charge 
is completely unobstructed in its flight 
toward the target, and produces a blow­
proof pattern. 
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Photograph by Jacob Deschln 

Up IN THE AIR 
FOR A HOBBY 

Half a Pound of Power . . . Avocation 

Makes Big Business Inexpensive 

Midget Motors by Mass Production 

The illustration above, taken at a recent meet, shows 
one of the competing planes an instant after leaving 
the starting table. It has started from a standstill 

By L .  B .  P O P E  

under its own power. Below : A Syncro 
Ace Special, less than five inches high 

T INY gasoline engines with an aver­
age weight of only six ounces, a 
height of four inches, and a horse­

power rating of one sixth are furnish­
ing the motive power for proportionately 
small airplanes which have made re­
markable endurance, distance, and alti­
tude flights_ The engines form the basis 
of a hobby which is daily attracting new 
recruits of all ages to the ranks of the 
gas-powered model-plane enthusiasts_ It 
has been estimated that there are more 
than a thousand clubs in the United 
States in which membership is exclu­
sively confined to those model-plane 
flyers whose ships are gasoline powered_ 
Doctors, lawyers, business men ; all pro­
fessions and crafts are represented in 
the ranks. They have taken the small 
plane from the classification of a boy's 
plaything and made it the foundation 
of a serious pursuit which helps to pay 
weekly wages in hundreds of retail 
hobby stores, in the factories where mo­
tors are manufactured, and in shops 
where plane equipment and materials 
are produced_ 

The hobby offers triple fun. First is 
the pleasure of building the planes and 
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second the thrill of seeing them fly. 
The flights give a sense of adventure, 
and many an altitude record or trans­
oceanic hop has been made vicariously. 
More important, though, is the very real 
j oy of competition ; flying the plane in 
one of the frequent inter-club or intra­
club meets. Each "aviator" keeps fore· 
most in his mind the hope that his plane 
will someday establish an official record 
which will serve as a goal for the thou­
sands of other model-plane enthusiasts 
throughout the country. 

The reason for the recent increase in 
interest in gasoline-powered model air­
planes is not hard to find. The story is 
the familiar one of mass production 
making available a quantity of some 
product at a price within the means of  
all interested. The gasoline motors on 
the earliest model airplanes represented 
hours of careful planning and work. 
They were beyond the average model 
fan who had neither the equipment, 
skill, time, nor money necessary for 
their construction. But modern shop 
practice has changed the whole picture 
in favor of those who would fly gasoline­
powered planes, but who for one rea­
son or another cannot design and con­
struct a suitable engine. 

THE modern little power plants that 
are constantly setting new model 

records are carefully engineered work­
ing miniatures of those two-cycle gaso­
line engines commonly used for out­
board motors, small water pumps, power 
lawn mowers, and so on. There are many 
manufacturers who offer a variety of 
designs and hence there is a wide price 
range from which to select. Partially as­
sembled engine kits, requiring only a 
screw-driver for complete assembly, 
at about $5 is the minimum. Complete 
motors with batteries, coil, tank, and 
accessories are priced up to $22. The 
motors are rated at from 1/7 to 1/2 
horsepower although they are only 
three or four inches high and weigh but 

a fraction of a pound when installed. 
To arrive at a clearer idea of what a 

model-plane motor really is, 1 6  typical 
examples were selected and their 
characteristics averaged. The results 
give a hypothetical motor weighing six 
ounces, slightly less than four inches 
high, with a horsepower rating of 1 /6 
at 8000 revolutions per minute. The bore 
and stroke are each 3/4 inch. (Of  the 
motors used to obtain these average 
figures, only five had equal stroke and 
bore dimensions. ) It would cost $13.64 
to buy this imaginary composite motor, 
an average figure which represents the 
cost of the model power plant, ready to 
be put into a plane and run. 

Since this composite and average mo­
tor is only four inches high, the com­
ponent parts are tiny indeed, yet 
standard machine shop practice is fol­
lowed in the manufacture of all the vari­
ous small parts. Most of the crankcases 
are die cast. Cylinders and pistons are 
usually machined from the solid, then 
hardened, ground, and lapped to fit. 
The pistons are smooth wall or with one 
or two piston rings. Connecting rods 
may be die cast or steel drop forgings, 
with hardened and lapped bearing sur­
faces. The crankshaft, drop forged 
or machined, has usually only one solid 
bearing area. ( Some manufacturers 
advertise ball bearings at slight addi­
tional cost. ) At one end of the crank­
shaft is the connecting rod and the 
counter-balanced crank ; the propellor 
is on the hub at the other end. Between 
the two is the bearing, an inch or two 
long, of bronze or steel. A balanced 
flywheel, grooved for rope starting, is 
sometimes used on the 1/5- and 1 /4-
horsepower motors. 

A glance through the advertising 
literature of model engines will reveal 
such phrases as chrome-molybdenum 
crankshaft ; tool-steel crankshaft ; cad­
mium-plated head ; aluminum piston ; 
micrometer needle valve ; bronze bear­
ings ; transparent gas tank ; or perhaps 
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the maker will stress the fact that his 
particular model may be run either up­
right or inverted, a fact which might 
influence the model builder who has 
ideas for motor cowling. Thus does com­
petition in this field, as in many other 
fields, work for the benefit of the con­
sumer. In order to attract the public, 
each manufacturer constantly strives to 
improve his product. 

The fuel system of these model-plane 
motors includes a gas tank, a needle 
valve, and an intake manifold. The tank 
may be of metal or some transparent 
material and is supported in back of 
or under the cylinder. It holds only 
a few ounces, as very little gas is re­
quired for the motors. The fuel is usu­
ally a mixture of gasoline and motor oil 
( S. A. E.  No. 70 ) in the proportion of 
four parts to one. The fuel passes by 
suction through the needle valve and 
into the crankcase, where the oil lubri­
cates the main bearing and other moY­
ing parts, and then into the combustion 
chamber where it is burned. 

The electrical circuit of the motor 
includes batteries, coil, condenser, con­
tact points, and a spark plug_ Small 
flashlight dry cells are used to supply 
the necessary three volts. The coil and 
condenser together weigh only two or 
three ounces and furnish the hot spark 
which ignites the gas. The contact 
points are on the driveshaft directly 
behind the propeller and make contact 
once every revolution. Spark advance 
or retard, as may be necessary for proper 
operation of the motor, is accomplished 
by moving a lever located behind the 
hub. The lever shifts the ignition points 
forward or backward to make earlier 
or later contact. The spark plugs are 
made by several manufacturers, but are 
of standard sizes about one inch high 
and with 3/8-24 or 1/4-32 threads. 

The planes which carry and are 
powered by these small engines usually 
are the results of hours of labor on the 

At the right, an Ohlsson motor 
showing how the coil and con· 
denser are connected. Below : A 
Syncro motor with the gas tank as 
part of the streamlined crankcase 
assembly. Below, right : The baby 
Cyclone motor has a remote control 
throttle and a rotary intake valve 
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part of the owner. They may 
be bought complete or in con­
struction kits, but frequently 
they are the embodiment of 
the hobbyist's own ideas and 
the result of much personal 
experience. 
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With many different sizes 
and shapes of gasoline­
powered model planes, some 
sort of regulations must ex­
ist in order to run competi­
tions on a fair basis. Thus 
the National Aeronautic As­
sociation, Model Division, has 
established contest classifi­
cations, and rules governing 
them, for all model planes 
including gas-powered types. 

Photograph by Jacob De.chln 

The models are classified 
according to the area of their 

Details of plane construction. The large dry 
cells shown on the ground serve merely as an 
engine starting aid and are detached before flight 

su pporting surfaces ; most 
gas-powered models are in "E" class 
with an area of more than 300 square 
inches. All regulations are kept in mind 
while the plane is building, otherwise 
it will not be licensed and qualified for 
officially sanctioned meets. There are 
regulations governing minimum ana 
maximum weight, cross-sectional area 
of fuselages, and wheel size. The land­
ing gear must be demonstrated to be 
strong enough to support the plane when 
gliding to a landing from a height of 
four feet, without damage and without 
nosing over. 

T HE serious and adult nature of the 
hobby is shown by the official classi­

fication of contestants. No one under 16 
years of age may compete without spe­
cial permission and supervision. 

Records made by model planes are not 

official until · they have been accepted 
by the Contest Board of the National 
Aeronautic Association. Official recog­
nition is given to duration records only. 
All official records must be made in 
sanctioned meets or under specific direc­
tion of the Contest Board of the N.  A. A. 
New records must exceed the old ones 
by 2 percent in order to qualify for 
recognition. 

Official contest flights are made by 
allowing an engine run of 20 seconds, 
the time being limited by either a 
mechanical flight timer or by fuel 
measurements. In that time the plane 
must take off from a standstill and climb 
as far as possible. After the motor stops, 
the plane glides to the ground. The 
flight duration is timed from the instant 
the wheels leave the ground or' starting 
table until they hit the ground. An in­
dication of what these little planes can 
do is the winning time of a recent meet. 
First place was won by a flight lasting 
20 minutes and 20 seconds. This means 
that the plane was so nicely trimmed 
that it soared in the air without any 
power for exactly twenty minutes. 
Other non-competitive and non-official 
flights without the 20-second motor run 
limitation have been made which lasted 
more than two and a half hours. A well­
designed gas-powered model plane may 
cover 50 airline miles and soar to a 
height of more than 10,000 feet. 

The surest way to antagonize any de­
votee of this universal hobby is to refer 
to his ship as a "toy plane," for they can­
not truthfully be called toys in any sense 
of the word. The gas-powered model 
plane enthusiasts are a hard working 
and serious lot . 

• 
« For those readers who want to ob-
'!\. tain more specific information on 
this interesting hobby, and further de­
tails of planes, motors, and equipment, a 
list of manufacturers and dealers will 
be sent on request. Please enclose a 
stamped envelope.-The Editor. 



A REMARKABLE TRIPLE STAR 
EVERYONE knows that hundreds 

of double stars have been detected 
by the spectroscope. As the stars 

move in their orbits, they sometimes 
approach us, and again recede, and the 
positions of their spectral lines shift 
accordingly. By following these changes, 
we can find the period of revolution in 
the orbit ; but to work out its size is not 
so easy. If the orbit is turned edgewise 
toward us, the motion at certain points 
will be directed straight toward the 
Earth or away from it, and the spectro· 
scopic observations will reveal the true 
speed. But if the orbit is tilted at some 
other angle, there will be flo point on it 
at which the motion is in our direct line. 
Even at best, a large part of it will be 
sidewise, and only a fraction ( in techni· 
cal phrase, a component ) of the velocity 
will be in the right direction to shift 
the spectral lines. In the extreme case 
when the orbit· plane was squarely at 
right angles to our line of view, there 
would be no change in the distance, and 
no Doppler effect, however rapid the 
actual motion. 

It follows that spectroscopic observa· 
tions can give us only minimum values 
for the real speed, and the real size of 
the orbit. But this is not all ; the two 
stars of the pair, as Newton showed long 
ago, will move around their center of 
gravity, keeping on opposite sides of it, 
in orbits of the same shape, but different 
sizes. The more massive star will have 
the smaller orbit, and move slower. 

With two stars of about the same 
brightness, both spectra will be visible 
on the plates-one shifted to the red 
when the other is displaced to the violet 
-so that the dark lines appear double, 
and considerably "washed out" by the 
superposition of the continuous spectrum 
of the other star. In such a case we can 
find the distance of each star from the 
center of gravity and their distance from 
one another - still subject to an un· 
known correction for the orbital in· 
clination. 

It is only when the two stars eclipse 
one another that all uncertainty can be 
removed. In this case the inclination can 
be found, the true distance of the stars, 
and also their actual diameters and their 
masses. There are about 30 systems for 
which this full information is available. 
Almost all these stars are larger and 
brighter than the Sun-for the fairly 
obvious reason that bright stars can be 
seen at great distances, and have an 
enormously better chance of getting into 
our observing lists than those which 
shine feebly. 
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How the Spectroscope, Working on a Star 

Whose S ecrets the Telescope Does not Reveal, 

Affords a Striking Abundance of Detailed Facts 

By H E N R  Y N O R R I S  R U S S E L L, Ph.D. 
Chairman of the Department o f  Astronomy and Director of t h e  Ob­
servatory at Princeton University. Research Associate of the Mount 

Wilson Observatory of the Carnegie Institution of Washington 

They are mostly hot white stars too­
and again the reason is intelligible. A 
white star gives out a great deal of light 
per square mile. If it has a fainter com· 
panion of different color and tempera­
ture, this will be redder, and have a 
lower surface brightness, so that, though 
fainter, it may be as large in diameter, 
or even larger than its primary. This 
obviously sets the stage for a conspIcuous 
eclipse, if only the inclination of the 
orbit is favorable. But if a bright red 
star has a fainter white companion, the 
latter will be of very much smaller 
diameter. If it comes in front of its big 
associate, it will obscure so small a part 
of its light that the change is most un­
likely to be detected ; and when it goes 
behind, only its own light-a small per­
centage of the total for the pair-is cut 
off. Hence, even if eclipses occur, they 
are likely to escape observation, unless 
conditions are unusually favorable. The 
remarkable system Zeta Aurigae, in 
which the big red star is more than 20 
times the diameter of its white com­
panion, is one of these exceptional cases. 

BUT if there is a pair of stars of 
nearly equal size and brightness, 

the chance that they will eclipse one 
another depends only on the orbit's being 
nearly edgewise to us, and it should 
make no difference whether the stars 
are white or red. We actually find many 
such pairs of white stars, and plenty of 
yellow and reddish ones too-but the 
latter are all dwarf stars of about the 
size and brightness of the Sun, or 
smaller. 

But eclipsing pairs in which both com­
ponents are giant stars of low density 
are very rare. This suggests that it must 
be decidedly unusual to find a double 
star composed of two red or yellow 
giants, and among the far wider pairs, 
which are resolvable with the telescope, 
this is the case. Occasionally we find a 
pair, such as Gamma Leonis, in which 
the two are of about the same brightness 
and color. But the great majority of 
doubles among the giant stars have com­
panions much fainter than themselves, 

and usually "earlier" in spectral type 
and whiter in color. 

The same thing is found among spec­
troscopic binaries. There are very few 
giant stars which show double lines, and 
have companions similar to themselves. 
Capella is a conspicuous exception, but 
a rare one. Usually only one spectrum 
can be seen and we are left with no 
way of estimating the real size of the 
orbit or the masses of the stars. Once in 
a while, luck favors us. 

For example, the third-magnitude star 
Beta Capricorni-which has a spectrum 
of Class G, like Capella-was found by 
Campbell in 1899 to show changes in 
radial velocity, which later proved to 
have a period of 1375 days, or 3! years. 
Only one spectrum was visible. An orbit 
was calculated, showing that the dis­
tance of the bright star from the center 
of gravity of the system was 2!- times the 
Earth's distance from the Sun ( plus the 
allowance for the unknown inclination) 
and the star was tacitly placed on the 
list of those about which we had found 
out all we could. 

But, in 1935, three new spectra were 
taken by Sanford at Mt. Wilson on suc­
cessive nights. These extended farther 
to the violet than the earlier plates, and 
showed the great H and K lines of 
calcium. 

Luyten, to whom the plates had been 
sent, noticed a remarkable thing. The 
H and K lines in a G-type star are nor­
mally very wide and diffuse and very 
strong. In this star they were weak and 
shallow, with narrow, fairly sharp lines 
in the middle. What is more, the sharp 
H and K lines showed a conspicuous 
displacement in two days, compared 
with the numerous lines of the main 
spectrum. 

Sanford then began to observe the 
star steadily and soon found that these 
calcium lines shifted periodically in a 
period of between eight and nine days. 
It was now evident that this is a triple 
system. The new lines belong to the 
fainter component of the system of four 
years' period, which is itself double, with 
a period of 8.678 days. It is so much 
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courtesy The Astrophysical Journal 
Two spectrograms of B eta Capricorni ( the two-part central area of the illustration ) taken two days apart and adjusted for 
coincidence of line detail of star A. Strong K lines of calcium seen at the center of the half-tone belong to star B and are 
definitely out of step. The present semi-popular account is based on the paper by Sanford, published in The Astrophysical 
Journal, Volume 89, No. 3 .  In that j ournal the American professional astronomer publishes the official accounts of his 
researches but, since these are written for the scientist, they often are abstruse and Professor Russell explains them here 

fainter than the principal star that its 
lines would be completely masked by 
the stronger spectrum of the latter, were 
it not that these two lines fall in the 
middle of great wide dark lines in the 
other spectrum, which afford a "window" 
through which they can be observed. 
Three silicon lines belonging to the 
fainter star ( B )  and showing corre­
sponding changes in velocity have also 
been detected in a "window" formed by 
the strong cyanogen band in the G-type 
spectrum of star A .  

The strength of these lines o f  ionized 
silicon, and the narrowness of the cal­
cium lines, show that star B must be 
much hotter than the first--of Class B8 
-like Algol. A spectrum extending to 
A 3200 in the ultra-violet shows that, in 
this region, the light of star B is con· 
siderably stronger, in comparison with 
that of star A. This is as might be ex­
pected. 

No lines belonging to the third body 
C have been detected. It must be consid­
erably fainter than the second. 

If this interpretation is correct, the 
velocity of the center of gravity of the 
close pair, BC, should show changes in 
the four-year period, always opposite in 
direction to those of star A, so that when 
plotted they should show a curve of the 
same shape, but upside down. Sanford's 
observations have now been continued 
over almost a whole period and they 
show conclusively that this is the case. 
The proof that we have here a triple 
system is thus completed. 

The observations of the wide pair now 
cover 40 years, and make it possible to 

find an accurate period, 1374 days. The 
orbit has a considerable eccentricity 
( 0.42 ) . The minimum value for the dis­
tance of star A from the center of gravity 
( on the assumption that we see the orbit 
edgewise ) is 395,000,000 kilometers or 
2.65 times the Earth's distance from the 
Sun. The pair B + C is on the other 
side, at a distance of 360,000,000 kilo­
meters ( 2.41 astronomical units ) .  The 
size of the relative orbit comes out there­
fore nearly that of Jupiter's orbit about 
the Sun. As the period is only one third 
of Jupiter's, the masses must be much 
greater than the Sun's. They come out 
4.35 times the Sun for star A, and 4.77 
for B and C combined. 

(If the inclination of. the orbit plane 
is i, the distance given above must be 
multiplied by cosec i and the masses by 
cosec' i. For example, if i = 60° ,  the dis­
tance of the star comes out 6.0 astro­
nomical units and the masses 6.7 and 7.3 
times the Sun's. ) 

The orbit of B about the center of 
the pair BC is moderately eccentric 
( e  = 0.36 but is small, with a radius of 
4,200,000 km. if it is seen edgewise. ) It 
can be shown from this that star C is, 
in all probability, of small mass. 

Working, as an illustration, on the 
assumption that the inclination of the 
larger orbit is 90 0 ,  we have the combined 
mass of BC 4.77 times the Sun's. For 
this mass, and a period of 8.68 days, 
the distance of the components can be 
calculated and comes out 21,200,000 km. 
If the inclination in the small orbit is 
taken to be 90° ,  C is found to be 17 ,000,· 
000 km. from the center of gravity--i.05 

times as far away as B, so that the mass 
of B is 4.05 times that of C, which makes 
the masses 3.93 and 0.95 times the Sun's. 
With different assumptions regarding 
the inclinations, different results would 
be reached ; but, unless we assume that 
the orbit of the wide pair is seen almost 
edgewise, and that of the close pair at 
a small angle, the mass of C always 
comes out small compared with B. 

THIS accounts for the failure of its 
spectrum to appear, for by the well 

known relation the luminosity of a star 
varies about as the cube of its mass. 
( Recent work indicates that the 3.3 
power is a better approximation. )  On 
this basis, if B is four times as massive 
as C, it should be a hundred times as 
bright. 

Comparing A and B, on the assump­
tion already made, we find that the latter 
has a mass 90 percent as great and 
should give 70 percent as much light. It 
appears to be considerably fainter than 
this ; but a moderate and wholly per­
missible alternative in our assumption 
about the inclinations of the two orbits 
would lead to complete accordance. The 
only hope of clearing up this uncertainty 
lies in the possibility that one or other 
orbit is so nearly edgewise that eclipses 
occur. For AB this would demand an 
inclination so very near to 90 ° as to be 
highly improbable ; for BC the chances 
are rather better, but the light of A 
would drown out the variation so that 
very precise observations would be 
needed.-Princ"tnn University O bserva­
tory, June 14, 1 939. 



Courtesy The Borden Company 
Equipment for chlorophyll and vitamin research in a biochemical laboratory 

SECRETS OF LIFE'S COLORS 

COLORS are clues to life's most 
fascinating mysteries. Green, red, 
and yellow - the most meaning­

ful life-colors - are guiding scientists 
through regions in � which Nature, by 
the changing beauty of light waves, sig­
nals the locations of treasure caches. 

Many of these treasures are turning 
out to have immediate cash value. Many 
are discoveries which promise other 
stores of knowledge that will stimulate 
civilized progress and some day will alter 
the modes of man's existence. 

Plant green, the pigment chlorophyll, 
seems to be leading man toward great 
manufacturing secrets and the ultimate 
production of both fuels and raw mate­
rials as well as foods in almost un­
limited quantities. Experiments are be­
ginning to teach man the mechanisms of 
energy use and fuel production in green 
plants. Many of the details are already 
known. When many more are known, 
then foods, raw materials, and fuels will 
be almost as cheap as air and water and 
sunlight. Even now, chlorophyll has 
practical value. In this country each year 
thousands of pounds, extracted from 
leaves, are used to color foods, soaps, 
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Chlorophyll, Key Substance of Life, Mysteriously 

Concentrates and Stores the Sun's Energy . 

Gives Promise of Vast Resources to Industry 

By B A R e L A  Y M O O N  N E WM A N 

and candles. To medical science, chloro­
phyll is of inestimable, immediate sig­
nificance. The architecture of its big 
molecules is amazingly similar to the 
architecture of the molecule that runs 
red in blood. 

Green, the prime pigment of the plant 
world, is most intimately related to red, 
the prime pigment of the world of ani­
mals and men. Study of the one is in­
structive in the study of the other. In 
1931 ,  Hans Fischer, great student of 
chlorophyll, received a Nobel award for 
his brilliant synthesis of hematin, the 
red of animal blood corpuscles. And 
today the physician is richer in under­
standing and saves more lives because 
investigations of green have promoted 
successful investigations of red-and of 
diseases wherein the phenomena of 

animal red are abnormal and puzzling. 
Yellow is as widespread and as im­

portant as green, though masked by the 
chlorophyll of vegetation. A light filter 
which absorbs most of the green rays 
from chlorophyll but permits the pas­
sage of other light has been devised by 
the Eastman Kodak Company. A green 
field or a green forest observed through 
this filter is a fiery yellow admixed with 
orange and some slight red. For in every 
green plant cell there are yellows and 
yellow tinged with orange and red. 
When aviators, intent on dropping 
bombs, observe the landscape through 
this special light filter, the green of 
vegetation looks fiery yellow-but the 
green paint of camouflage still is green, 
and there is no yellow. Because of this 
difference between greens-a subtle dif-
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ference made evident by the filter-and 
because of the presence of hidden yellow 
in the one case and not in the other, the 
bombers know where to loose their de­
struction. This application of pure 
science is practical-and of immediate 
value--if you call war practical and 
bombing valuable. 

Definitely practical and definitely of 
inestimably great immediate value are 
science's new facts concerning these 
yellow pigments. For, chief among plant 
yellows are the carotenoids-source of 
the millions of dollars annually spent 
to obtain vitamin A, the essential nu­
trient derived from carotenoids. And 
who can put a price on the vitality and 
health that medical science has brought 
us through its increasing understanding 
of carotenoids and vitamin A ?  Certain 
internationally famed experts, besides, 
are convinced that vitamin A is one fac­
tor in the problem of lengthening the 
span of human life. 

The value of carotenoids to the plant 
is still unknown, but their occurrence is 
related to rapid growth and high ac­
tivity, as in the green leaf, where photo­
synthesis is under way. Green chloro­
phyll is never found unaccompanied by 
these mysterious compounds. Probably 
their secrets are bound up with the prob­
lem of photosynthesis-where chloro­
phyll has a role of predominant sig­
nificance. 

Green is spread extensively over the 
earth. This abundance is a sign that 
the greenness of the chief plant pigment, 
chlorophyll, is indispensable to prac­
tically every form of life on this planet. 
Chlorophyll is an indispensable promo­
ter of the transmutation of solar energy 
into the energy of life activities. Without 
it, there would be no food, no coal, no 
oil, and no men. An enlightening and 
fascinating quiz is to ask a succession 
of questions tracing back to the origin 
-the Sun-the energy in the various 
prominent items of our dietary, fuel, and 
raw material economies. 

PHOTOSYNTHESIS-the synthesis 
in plants of sugars and other nu­

trients by the use of sunlight, is almost 
uniquely interesting as a chemical prob­
lem-and almost uniquely complex, too. 
In this process, the living tissue of the 
plant absorbs molecules of water from 
the soil or perhaps a watery habitat. 
Rays of light energy plunge in from the 
Sun. The plant uses green chlorophyll 
to deal with these rays. That is, chloro­
phyll somehow manages to concentrate 
their energy and to store it-probably 
by stimulating the reaction of water 
molecule with carbon dioxide molecule. 
The reaction of these molecules results 
in the formation of sugar and starch, 
which are energy-rich molecules. Oxygen 
is a by-product poured out into the air­
and later becomes the very breath of 
every creature. If it were not for photo-
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synthesis, the quantity of oxygen in air 
would gradually diminish and, so runs 
the evidence, life would vanish almost 
entirely. 

After photosynthesis, by intricate 
steps sugar is made to yield a vast list 
of materials needed by life. Thus, from 
sugar, by fermentation in the plant cells, 
alcohol is made, and afterward par­
ticipates vitally in the chemical reactions 
whose sum is life. Sugar likewise is the 
raw material for making glycerine, oils, 
fats, proteins, vitamins, pigments­
green, red, and yellow. All these sub, 
stances are manufactured with impres-

CARBON 
DI OXI D (F ROM A IR) 

F RO M  SO i l) 
Courtesy College Entrance Book Co. 

The green plant cell takes in carbon 
dioxide and water and, with the aid 
of chlorophyll ( in tiny chloroplast 
bodies)  combines them to make sug· 
ar and starch. By.product : oxygen 

sive efficiency out of the prime product 
of photosynthesis : sugar; whose energy 
came from the Sun and whose atoms 
once were water and gaseous carbon 
dioxide. Photosynthesis is the world's 
most efficient process. 

Investigation shows that there are, in 
fact, two greens, having very nearly the 
same architecture of molecule : chloro· 
phyll a and chlorophyll b. When ex­
tracted and crystallized, a is blue black ; 
in alcoholic solution it is greenish blue. 
The solid crystal of b is green black ; 
it dissolves in alcohol to a beautiful 
pure green. Readily a is changed into 
b by delicately taking away two atoms 
of hydrogen and replacing them with 
an atom of oxygen. The life scientist 
notes that they are always together in 
any green plant cell : each is an essential 
cog in the machinery of photosynthesis. 

Each chlorophyll molecule is a web 
of carbon, hydrogen, oxygen, and nitro­
gen atoms, with an atom of the metal, 
magnesium, as a centerpiece and chief 
feature, when the molecule is taking 
part in photosynthesis. 

The red hematin structure is also a 
web of carbon, hydrogen, oxygen, and 
nitrogen atoms, but with an atom of the 
metal iron as a centerpiece and chief 
feature, when the molecule is taking 
part in the transport of oxygen in living 
things. 

To ferry oxygen is the destiny of the 
hematin architecture. That it makes 
blood red is a mere happy signal of 
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Nature-not always so eager to help man 
by arresting signals. The disk-like blood 
corpuscle is red because its activity is 
the transport of oxygen, and this activity 
calls for hemoglobin-a giant globin, 
or protein, to which four molecules of 
hematin are hitched. 

The pallor of anemia is another sig­
nal, this time of warning, that the body 
needs more iron in its blood, iron in the 
form of hematin. 

Where oxygen is plentiful, as in the 
lungs, hemoglobin forms a loose com· 
bination with it. Where oxygen is low 
in concentration, as in the tissues deep 
within the body, the oxygen atoms break 
away from the hemoglobin and are ab­
sorbed into the tiny laboratories of the 
cells. There the oxygen i� used to burn, 
to react with, the fuels and release their 
energy for running the mechanisms of 
life. These fuels were formed originally 
in the plant, by the aid of green chloro­
phyll in photosynthesis, and originally 
their energy was sunlight. All flesh is 
grass, which labors in the sun. 

THE iron atom, central feature of the 
hematin molecule, is empowered to 

attract a molecule of oxygen-two atoms 
-and seize it, holding it in the web until 
the appropriate time of release. Thus 
the huge hemoglobin molecule, having 
four hematin structures attached, can 
hold four molecules of oxygen at a time. 
Each red corpuscle, having many hemo· 
globin giants within its delicate fabric, 
can carry many oxygen atoms. The 
transportation of oxygen to the hungry 
cells far from the lungs is therefore an 
efficient enterprise. 

No scientist thinks that the close like­
ness of hematin and chlorophyll is an 
accident. One ancient day, when earth­
life was young and low in type, live sub­
stance realized the possibility of ex­
changing an atom of iron for one of 
magnesium in a web like that of green 
chlorophyll. Oxygen-ferrying was facili­
tated. Red blood, and its possessor, the 
higher animal, could later appear on 
earth. 

New discoveries yield striking evi­
dence favoring this theory. Man cannot 
exist without minute quantities of cop­
per and manganese in his system. These 
metallic elements, it has recently been 
found, promote the formation of hemo­
globin in factories located in bone mar­
row. And lately, too, it has been found 
that chlorophyll formation does not take 
place in the leaf in the absence of minute 
quantities of copper and manganese. 

N ow color leads us-as it did the 
investigators of the mystery of life-to 
one of the major discoveries of science. 
Throughout all matter that is alive, 
hematin is found-in the bacterium, in 
the towering redwood tree, in the aquatic 
animalcule ameba, in man. 

Why, then, . is not all living material 
red ? The hematin is present in too low 



150 

a concentration to cause any color to 
show up. 

Nevertheless, the high sensItIvIty of 
the spectroscope sorts that light waves 
made to pass through live matter and 
invariably finds those wavelengths 
which tell that hematin is definitely 
there, though in proportions almost in· 
finitesimal. Still, distributed however 
thinly through vital substance, the hem· 
atin molecules-we now know-make 
possible a vastly complex mechanism 
of energy use. The hematin web is con· 
tinually busy taking oxygen from this 
molecule or that, and ferrying the 
oxygen to other molecules-which then 
react, usually by uniting with the 
oxygen, and so are oxidized, burned to 
release heat or other varieties of energy. 

Thus, one ' great mystery of life is 
slowly beginning to give up some of its 
treasures. Oxidation and energy trans· 
formations at moderate temperatures 
constitute a secret not only universal in 
living things but also thrilling in promise 
to man. Cold, white light like that of 
the firefly and deep·sea monster will be 
the soft illumination in man's buildings 
when he solves more problems of the 
most efficient economy in the world-the 
physico·chemical economy of animate 
machinery, which with astounding ease 
stores energy in photosynthesis or reo 
leases it in physiological oxidation. 

SOMEWHERE in the rise of animals. 
protoplasm learned to put copper in 

the place earlier occupied by iron in the 
hematin web, and thus made a blue from 
a red. The oxygen ferries-that is, the 
respiratory pigments-of the blood of 
the octopus, the oyster, and the lobster 
are hemocyanins and not hemoglobins. 
They are blue, not red. 

Other lines of animal evolution used 
the red hematin to make their blood 
pigments and so were able to go higher 
in the scale of  life. Hemoglobin is four 
times as efficient a carrier of oxygen as 
hemocyanin, and is one of the factors in 
the creation of man out of lower mechan· 
isms. Yet to this day, copper is somehow 
bound up in the making of hemoglobin. 

Yellows outstandingly important to 
life are perhaps most readily seen in 
the carrot-from which these pigments 
were first isolated, and so called carot­
enoids. They are vital to the plant and 
to man-and were the sole source of 
vitamin A until the eminent biochemist 
Kuhn recently taught chemists how to 
make this vitamin in the test tube. 

In 1831,  ruby-red crystals were ex­
tracted from carrot root, and named 
"carotin." This pigment is now recog­
nized as a mixture of at least three 
closely related chemical structures :  
alpha-, beta-, and gamma-carotene. In 
solution, the red changes to the yellow 
typical of dissolved or suspended mole­
cult'S of carotene-as in a number of 
yellow flowers, in the yolk of the e�g, in 
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the yellow lea£. But not all plant yellow 
is carotenoid ; not all carotenoids are 
yellow. 

A carotenoid is a special chemical 
structure : a ring of carbon and hydrogen 
atoms attached to a chain of carbon and 
hydrogen and sometimes oxygen atoms. 
The ring is known as the beta-ionone 
ring, and holds many a secret. Chemists 
first knew it as an essential portion of 
many a fragrant molecule, such as those 
in oil of violets. They are surprised to 
find it in pigments, and even more sur­
prised to learn that it is a vital part of 
the structure of vitamin A. 

Science Service photo 
President James B. Conant, of Har­
vard ( right) , internationally known 
investigator of chlorophyll. ( At the 
left : Dr. Harvey Cushing, surgeon ) 

The length of the chain, and the man­
ner in which its atoms are linked, have 
much to do with the color. Yellow is 
predominant among these substances, 
but slight changes in the positions­
linkages-of the atoms and an increase 
in the length of the chain yield orange, 
red, and then even reddish violet and 
very rarely dark blue. The red of toma­
toes and of watermelons is, for example, 
a carotenoid--kin of the yellow of yellow 
tomatoes and of green-masked yellow of 
all leaves. Vitamin A, however, is color­
less-no one knows why. 

In the backboned animal, any one of 
the three carotenes can act as the fore­
runner of vitamin A. The liver seems to 
be the site of this transformation, of 
yellow into a colorless molecule. And 
the vertebrate can get no parent sub­
stance for his vitamin A-no carotenoid 
-except directly or indirectly from the 
plant which manufactures yellow. The 
lack of vitamin A causes lowered resist­
ance to infection, degeneration of skin 
and mucous membranes, poor vision in 
dim light, weak dry eyes, and ultimate 
blindness. 

Eggs and milk have vitamin A derived 
from the animal's ration of plant yellow, 
or perhaps of cod-liver oil ( added to 
the feed ) . The cod eats lesser aquatic 
life, which in turn lives directly or indi­
rectly on sea vegetation which has both 
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green for energy storage and yellow for 
vitamin A. How intricately woven is the 
web of life ! Bio-science, medicine, 
chemistry, and eventually even physics 
( through the study of color's origins ) 
will all amazingly benefit from present 
and future investigations of yellow, so 
closely tied up with green and the well­
being of men with red blood. 

The common yellows of fruits, vege­
tables, and flowers are carotenoids, but 
there are other yellows. A yellow 
scarcely yesterday discovered present in 
practically all living tissues, plant or 
animal, is vitamin G, or riboflavin, most 
readily obtained from milk, a rich 
source and, in fact, until recently the 
sole commercial source. What role this 
vitamin plays in extending the life span 
of man is unknown, but the mouse and 
the rat definitely live longer when 
plentifully supplied with the nutrient. 
Until recently, riboflavin obtained by a 
laborious process from milk was selling 
at many dollars per gram-and there 
are 454 grams to the pound. Thus impor­
tant did biochemists and medical scien­
tists regard the vitamin. Now, thanks to 
improved production facilities and com­
mercial synthesis, the price has been 
much reduced. 

THIS yellow takes us back to red. 
Like hematin, riboflavin is essential 

to the release and transfer of energy 
within the vast systems of the life mate­
rial. It is beginning to appear that in 
this yellow we have a link between the 
vitamins and the enzymes, which are the 
stimulators and accelerators of chemical 
activities within a living thing. Ribo­
flavin, attached to certain huge protein 
architectures, endows them with the 
power to step up the rate of burning and 
energy- and atom-exchange in many 
vital chemical reactions. Hence ribo­
flavin, the yellow, is a companion of and 
co·laborer with hematin, the red, in the 
control of life's breakdown of fuels. 

The world of life is a world of color. 
And the bio-investigator is finding pro­
found meaning in the play of color. 
The human eye that looks out over this 
world is struck by a myriad of clues to 
Nature's deepest and most significant 
secrets. And the very eye sees by grace 
of the pigments that signal so fasci­
natingly. 

Vitamin A, born of yellow, is a part 
of the mechanism of the human retina, 
the light-sensitive photographic film, as 
well as a part of visual purple and other 
visual pigments known to exist, but still 
mysteriously, in the eye's photosensitive 
film. The red which vitalizes the brain 
and nerves and eye is the offspring of 
green in the leaf. And throughout the 
living mechanism of man, yellow and 
red are speeding the use of the energy 
which green chlorophyll helped store 
during spring and summer. Scientists 
find much profit in such thought. 



In the Design of Large X-ray Equipment, Progress 

Has been Extremely Great in the Past Few Years . . . 

Hospital X-ray equals$90,OOO,OOOW orthofRadium 

AMILLION-VOLT X-ray outfit so 
small that it can be housed in ex­
isting hospital buildings, yet so 

powerful that it gives X radiation equiva­
lent to several thousand grams of radium, 
has been built by the General Electric 
Company for the Memorial Hospital in 
New York, where research in the treat­
ment of cancer is being carried on. It 
is estimated that the radiation from it, 
based on present-day radium costs of 
$25,000 per gram, will be equal to $90,-
000,000 worth of radium. 

The new tool of medical research was 
built following a long period of study 
with the objectives of reducing the size 
and cost of very high voltage X-ray 
equipment, thus increasing its availabili­
ty to hospitals. The new apparatus can 
be produced and installed for far less 
cost, for example, than the well-known 
800,000-volt units of 1933 which re­
quired a special building to house them 
and their vast array of supporting and 
contributing equipment. The 800,000-
volt unit needed a building 62 feet long, 
32 feet wide, and 36 feet high, and many 
tons of lead to protect operators and 
patients from the cumulative effects of X 
rays. 

The new equipment consists of a trans­
former of novel and radical design, to­
gether with an X·ray tube built of 1 1  
sections. Transformer and tube are con­
tained in a cylindrical steel tank consist­
ing of two sections bolted together. The 
total weight, including 1000 pounds of 
lead for X-ray protection, is 4000 pounds. 

Revealing the filament end of the 
tube and part of control mechanism 

The outside steel shield (left ) that encloses the tube and coils 

Lowering the IOO-coil transformer 
over the tall and slender X-ray tube 

The transformer operates on three­
phase, 6O-cycle power, and is designed to 
produce 1 ,000,000 volts peak at three 
milliamperes or more. The tube is 
mounted vertically within the transform­
er in the space normally occupied by an 
iron core. It is three and one half inches 
in diameter and 56 inches long. The glass 
portion is completely shielded, electro­
statically, for its entire length by the 
surrounding transformer. 

The high tension winding of the trans­
former consists of more than 100 thin, 
flat coils of wire, built like huge pan­
cakes with holes in their centers. These 
are stacked inside the tank. Through the 
center passes the X-ray tube with the 
target end at the bottom and grounded, 
and the hot cathode filament at the top . 
Completely enclosing the tube and coils 
is a steel shield which, in effect, becomes 
the core of the transformer, although it 
is on the outside of the coils. 

ANOTHER unusual feature of the 
.f\.. equipment is that gas is employed 
as an insulating medium instead of the 
conventional oil. If oil were used in this 
unit, about 12,000 pounds would be 
needed, but only 100 pounds of gas ( di­
chlorodifluoromethane ) perform the in· 
sulating function. 

There are no moving parts. The control 
of the unit is entirely electrical, and the 
enclosure of the million-volt circuit in a 
grounded metal tank eliminates the haz­
ard of electrical shock. 

Applications outside the medical field 
include its use in industry, such as for 
radiographic examination of large steel 
castings five inches and more in thickness. 

ISl 



THE 

MAN has known that the earth is 
a huge magnet almost as long as 

he has known anything about magnets. 
However, scientists have labored and 
speculated in vain for over 300 years 
since that discovery in the attempt 
to find a reason for its magnetism. 
Systematic and careful experiments 
have been made on a scale almost 
greater than any other scientific project. 
Special non·magnetic wooden ships have 
sailed the oceans charting the lines of 
force. Explorers have carried delicate 
instruments with them to out·of·the·way 
places to make careful magnetic meas-

DECLINATION 

EARTH'S MAGNETISM? 
The New Elsasser Theory • • •  Radioactivity Heats 

Earth's Interior, Heat Sets up Eddies, Currents 

of Thermoelectricity Flow, Causing Magnetism 

By C .  W .  S H E P P A R D  

ism is caused by enormous electric cur­
rents. These are estimated to be in the 
neighborhood of a billion amperes. Mea­
surements of the distribution of the lines 
of force over the earth's surface show 
that all but a few percent of these cur-

rents must flow in the earth's 
interior. The remainder can 

must give a proper explanation of this 
phenomenon. The fact which makes 
scientists scratch their heads the hardest, 
however, is that, although the earth's 
magnetic poles are near the north and 
south geographic poles, they do not 
coincide exactly with these geographic 
poles. What can be the forces at work 
which make the earth's magnetism tend 
to be parallel with its axis of  rotation 
and still allow it to deviate a small 
amount ? 

be accounted for by a ring 
of charged particles flowing 
around the earth somewhere 
between the stratosphere and 
the Moon. A fluctuation of 
the earth's magnetism in step 
with the l l -year period of 
the sunspot activity can be 
traced to this ring, whose 
charge dies slowly away only 
to be replenished by particles 
thrown from the Sun by the 
violent eruptions on its sur­
face during the sunspot max­
imum. 

Figure 1 :  Secular variations of the earth's 
magnetism, as observed at London since 1 540 

Although a description of 
the fluctuations of the earth's magnetism 
would fill many pages, its most impor­
tant variations, from a theoretical stand­
point, are the long-term, or secular, 
variations. Not only does the earth's 
magnetism change gradually over a few 
centuries under these variations, but also 
the north and south magnetic poles move 
around slowly ( Figure 1 ) .  Any satis­
factory theory of the earth's magnetism 

ALTHOUGH our information as to 
.tl. the nature of the earth's interior is 
somewhat meager, there are good rea­
sons to believe that it is metallic. The 
most important information on the 
earth's interior is obtained from the be­
havior of earthquake waves. These 
waves are of two kinds, longitudinal and 
transverse. The longitudinal waves vi­
brate in the same direction as that in 
which they travel. Sound waves belong 
to this class. Transverse waves are 
those which vibrate in a direction at 
right angles to that in which they move. 
The waves one obtains on shaking the 
end of a rope are transverse. It is well 
known that liquids will not transmit 
transverse waves. Observations with seis­
mographs at great distances from earth­
quake centers show that there is a large 
core in the center of the earth ( its 

urements. Numerous stations scattered 
over the earth's surface have watched 
the hourly, daily, and yearly fluctuations 
for many years with extraordinary pa­
tience and precision. 

In the light of this extensive experi­
mental work, a recent paper in the 
Physical Review, official publication of 
the American Physical Society, will 
cause great interest among scientists the 
world over. This paper, entitled, "On 
the Origin of the Earth's Magnetic 
Field," by Dr. Walter M. Elsasser of the 
California Institute of Technology, has 
cast new light on this old problem and 
possibly pointed the way toward its ulti­
mate solution. 

Early theories of the earth's mag­
netism were based on the assumption 
that the earth is a huge, permanently 
magnetized body. Such theories would 
no doubt be very successful if it were 
not for one serious obstacle. The interior 
of the earth is very hot, being at least 
several thousand degrees centigrade, and 
all permanently magnetized bodies lose 
their magnetism when they become hot. 
The only alternative, then, is to say that 
the earth is a huge electromagnet, not a 
permanent magnet, and that the magnet· 
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Figure 2 :  How we know that . 
the earth's core is liqui d :  
longitudinal waves traverse it 
but transverse waves do not. 
This core is the seat of the elec· 
tric currents that give their 
magnetic field to the earth 
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boundary about 1950 miles below the 
surface ) that does not transmit these 
transverse waves ( Figure 2 ) . Therefore. 
one can conceive of the earth as a large 
ball of molten metal with a thick crust 
of solid material floating on top just as 
slag floats on the surface of a melting 
pot. It is in this easily conducting core 
that the electrical currents which keep 
the earth magnetized must flow. 

Attempts to explain this current as 
being due to galvanic effects such as 
produce the electrical energy in batteries 
have been unsuccessful, for the currents 
which could be produced in this way 
would he much too small. 'Elsasser's 
theory finds a much better explanation 
in thermoelectric currents. Whenever 
two metals are j oined together, there is 
a tendency for a current to flow from one 
to the other. This tendency is propor­
tional to the temperature of the junction 
and depends on two quantities called the 
thermoelectric constants of the metals. 
Unfortunately, it is impossible to meas­
ure a current without making a closed 
circuit. Therefore, one must have at 
least two junctions. Then, however, the 
tendency for currents to, flow at one j unc­
tion is just balanced by the reverse ten­
dency at the other. But, if the tempera­
tures of the junctions are different the 
effects no longer neutralize and a current 
flows ( Figure 3, top ) . This principle is 
used in thermocouples, which have a 
wide application in measuring high tem­
peratures and in thermostatic control. 
Suppose now that, instead of two strips 
of the two different metals, we take a 
large number of strips and join them 

Figure 3 :  At the right 
is a thermoelectric 
pair. Below is a por· 
tion of a thermo� 

electric chain 

HOT 
t 

COPPER 

S C I E N T I F I C  A M E R I C A N  

large thermoelectric current would flow. 
To cause such a systematic alternation 

of temperatures, the new theory supposes 
a source of heat at the center of the 
earth. Given such a source, a turbulent, 
boiling-up motion would occur. The 
velocity of the longitudinal waves trans­
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person sits on a piano stool and holds a 
weight in either hand at arm's length. 
If he is now set into motion, he will rotate 
slowly unless he draws the weights in, 
in which case, he will speed up. Figure 
skaters make use of this principle in the 
pirouette. At the beginning, they rotate 

mitted by the earth's core; 
with other information, shows 
that the interior is very plas­
tic, being somewhat less vis­ J;-� --- --- --- � A 
cous than ordinary pitch. 
Thus this boiling motion will R be fairly rapid. For the neces-
sary source of heat, small 
amounts of radioactive mate-
rial in the earth's interior 
would be sufficient. This tur-
bulence, or convection as it is 
called, is the same thing as 
can be seen in the air above a 

�--::--- 1 - _ -- - I  , - """F- _.. _.. I I I ----- , 
I yv � I  : W� ! 

heater or in a saucepan on 
the stove. This convection 

I I e I - - I I I "'--i- _____ ' 
will break up into eddies 
which rotate about an axis 
pomtmg radially outward 
from the center, and the aver-

I -.. ----- I I 
-.. -l 1- _ _  -, _____ _..- -

-.. -......... age motion will be in the 
direction of this axis_ Thus 
at the centers of these eddies 
large quantities of hot mate-
rial will be brought up from 
the interior and cause tem­
perature variations. If then 

Figure 4 :  How the CorioUs force operates. The 
weight W moves in direction V. If whole SYi­
tem revolves around the axis R in direction 
shown, W will appear to be under influence of 
a force ,in direction of C. Direction of C is per­
pendicular to plane containing A and V 

these temperature variations are coupled 
with variations in the thermoelectric con­
iitants of the surrounding material, a 
resulting thermoelectric current will be 
set up. 

The question as to how the thermo­
electric constants will change 
is hard to answer. The inte­
rior of the earth is at a pres­
sure of at least 10,000,000 
pounds per square inch_ The 
highest pressures obtained in 
the laboratory so far have 
been only one tenth of this 
and little hope exists that one 
can go higher, for the best 
materials available flow like 
wax under the stress. How­JUNCTIONS ::::::::---.... 

\ '\.� CURRENT __ 
ever, it is known that high 
pressure causes changes in 
the crystalline structure and 
in the relative composition of 
various components of alloys, 
and that these changes occur 
much more frequently than 
at low pressures. Since it is 
quite certain that tl}e interior 
of the earth is made up 

slowly and spread out as much as pos­
sible. When they wish to speed up for 
the spectacular finish, they pull them­
selves inward_ The force which causes 
this speeding up is known as the Coriolis 
Force. In general, it behaves in a very 
complicated manner, and cannot be 
adequately described without mathe­
matics. However, the effect of it on the 
eddies inside the earth is to cause them 
to turn over slowly. Thus an eddy whose 
axis originally was radial gradually 
turns so that the axis points somewhat 
eastward. Actually, the description 
given here is a much simplified picture, 
and the real motion will be very complex 
and irregular. Nonetheless, in the ran­
dom motion, there will always be the 
above-described tendencies. Meteorolo­
gists are very familiar with this force, 
since it causes the Trade Winds and the 
Gulf Stream. In this way, then, the 
Coriolis Force sets up an asymmetric 
effect ( Figure 4 )  and a resulting thermo­
electric current may flow. CbLD/ � 

JUNCTIONS 
in a closed chain so that the two different 
kinds of metal with their different 
thermoelectric constants alternate ( Fig­
ure 3, bottom ) .  Now, if we keep alternate 
junctions at two different temperatures 
throughout the circuit, a current will 
flow in the same way as before where we 
had only two strips, but a larger one. 1£ 
such a situation, or something nearly 
analogous, could arise within the earth, a 

of several different metals, a large num­
ber of these changes may occur, and 
thus the thermoelectric constant will 
vary. 

However, as it stands, the thermo­
electric currents merely cancel out, as 
there has thus far been no determining 
factor as to whether they will go from 
east to west or vice versa. This is where 
the earth's rotation enters. Suppose a 

Certain difficulties are present in the 
new theory. The greatest disadvantages 
lie in the imperfect knowledge now 
existing as to the nature of the earth's 
interior and the behavior of materials 
under the enormous pressures and tem­
peratures known to exist there. All esti­
mates of these things are extensions of 
knowledge obtained in a much lower 
range and are not likely to be particu­
larly accurate when applied in this man­
ner. But the new theory does provide 
a start on an old problem. 



MARCHING down through the ages 
comes man's love of hunting as a 
sport, and the pleasure he took 

in having about him some reminder of 
the companions of the chase. In a time 
when much attention is given to the 
preservation of trophies by taxidermy, 
the collection of hunting prints, and to 
bronze models of champions, ancient 
man is brought much closer to us when 
we find evidence of his similar devotion 
to his hunting dogs expressed in one of 
his earliest and most personal art forms. 
Such were the engravings of his favorite 
Salukis hunting hounds on early stone 
stamp seals. 

These stone stamp seals were small, 
thick buttons or disks, sometimes with 
knob handles, sometimes 
without, but almost always 
pierced so that they could be 
worn around the neck or at· 
tached to the belt by a cord 
through the piercing. On the 
flat side was cut some fig· 
ure or figures which, when 
pressed into soft clay, left an 
impression, just as our seal-
ing-wax seals do today. These 
round, though sometimes 
square, impressions were 
men's signatures. Later they 
appeared on clay tablets. 
Then the stamp seal devel­
oped into the cylinder seal 
which, when rolled across a 
soft surface, left in the clay 
an elaborate group of figures 
and still later carried even 
the crudely cut letters of the 
owner's name. 

The seals of which impres-

EVERLASTING 
Carvings Found in Ancient Ruins in the Near East 

Show That a Breed of Dogs Now Fashionable Among 

Fanciers was a Favorite there 5000 Years Ago 

By W .  H .  N O B L E ,  Jr. 
The University Museum, Philadelphia 

in their lives and which have come down 
to us, were stone gaming pieces, a pot­
tery holder of .an obsidian razor blade 
( reminiscent of our straight-edged 
razor ) ,  superb obsidian bowls showing 
a patience and technical attainment of 
high order in working in this stubborn 
material and, finally, a number of these 

the stone cutter, yet they are shown 
standing, seated, or in a playful attitude 
and you are definitely conscious that 
with early civilized man's technical 
ability went a great interest in and love 
of his subject. On the face of the seal 
on the opposite page-one of the best 
preserved of the round seals-there are 

as many as three of the dogs 
and with them are three ani­
mals, only one of which is 
easily identified, an ibex. Of 
another seal ( right, center, in 
illustration on this page ) 
only a portion of the face is 
preserved, and there we see 
the hunting Saluki with a 
smaller animal in front of 
him, poorly cut but with the 
small horns of the gazelle 
definitely protruding from its 
head. The rectangular seal 
face in the same illustration 
presents a nice study in de­
sign, with the three dogs 
placed one above the other. 
Just what the objects are in 
front of them it is difficult to 
say ; perhaps they are the 
heads of a two-horned animal, 
though these strange shapes 
may be merely "fillers," for 
we know that the purchaser 
wished to get his money's 
worth and insisted that the 
engraver fill up every open 
space ! 

sions are shown at the right 
are from the joint excavations 
of the University Museum of 
Philadelphia and the Ameri­
can Schools of Oriental Re­
search at the great city 
mound of Tepe Cawra in 
Northern Iraq near Mosul. [ Scientific American, Oct. 
and Dec., 1935 - Ed. ] They 

Modern drawings of some of the ancient seal impres. 
sions or personal "signatures" discussed in the text 

THERE is no denying the 
pride which these sports· 

men of over 5000 years ago 
took in their sleek, graceful 

come from Levels 11 and 1 1 a  and were 
found in house debris which is dated 
before 3500 B . C .  rhe people who oc­
cupied the site at this time are called 
the Painted Pottery Peoples and they 
have left the stamp of their develop­
ment in many parts of the Near East 
by their fine decorated pottery, and at 
Tepe Gawra by the advanced state of 
their architectural progress as well. 
Among the smaller things to play a part 
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small seals of which the impressions of 
only a few have been shown here. 

Crude interpretations of the human 
figure, geometric designs, fish, and un­
identifiable animals appear cut into the 
stone faces of the seals, but the one sub· 
j ect, and easily the favorite, in which 
they exhibit an impressive skill in por· 
traiture, is that of hunting dogs. These 
tall, slim, and uncommonly graceful 
animals do not present an easy task to 

hunting dogs, else they wouldn't have 
placed them so profusely on what must 
have been one of their fondest posses­
sions-their stamp seals. 

Strangely enough, today in the Near 
East, one of the Arab's greatest treasures 
is the same type of hunting dog-the 
Saluki. He does not, however, actually 
class his Saluki as a dog ! If the modern 
Arab does not hate dogs, he ranks them 
very low in his estimation. Nor can he 
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be blamed, for the usual type of dog in 
Irak, Turkey, or in any part of the Near 
East is likely to be a fierce, ungrateful 
and often cowardly beast-large, dirty, 
and untrustworthy. Partly, this is the 
Arab's own fault, due to his bad treat­
ment and religious attitude toward dogs. 
The Saluki, on the other hand, is an­
other matter. He is more lithe and 
graceful than our greyhound, is larger 
and faster than our whippet and, above 
all, is very sensitive to human contacts. 
An American on one of the excavations 
in Irak wished to photograph a par­
ticularly beautiful example of the 
Saluki. When asked to pose with his 
dog, the proud Arab master disdain­
fully refused, denying that it was a dog. 
His insulted dignity could be soothed 
only when the American photographer 
obligingly agreed that this was in truth 
no dog, but an entirely different class 
of animal-a fleet and noble Saluki. 

TODA Y the Arab effendi saunters 
through the bazaars with his beauti· 

ful Saluki beside him or smokes his 
water pipe in the coffee house with the 
lean animal stretched gracefully at his 
feet. At times he will even bestir himself 
to hunt the gazelle or the rabit. Then it 
is that the Saluki shows its greatest 
virtue, its marvelous speed. With his 
master riding a horse at a gallop, the 
Saluki can be seen circling about him 
in great orbits with unbelievable swfft­
ness, turning in mid-air with a leap when 
some prey is scented or else spotted with 
its keen eye. 

The actual speed of these dogs is dif­
ficult to ascertain, though on Iraki roads 
one has been known to keep abreast of 
an American car when the speedometer 
read 42 miles an hour. The driver of 
the car couldn't "step on it" any more. 
Probably the Saluki could. 

In the last few years American inter­
est in these dogs has quite rightly in­
creased by leaps and bounds. There is 
now an American Saluki Club, and at 
many of the leading dog shows on the 
Atlantic seaboard there are classes of 
Salukis. While their pedigrees are not 
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Ayesha, the modern Saluki mentioned in the text. She was brought to America 
by Mr. and Mrs. Charles Bache. Compare with the Salukis on the ancient seals 

so old nor in such good order as some 
breeds, they have been accepted by the 
American Kennel Club. 

The photograph reproduced above is 
of the famous Ayesha, brought to this 
country several years ago by Mr. and 
Mrs. Charles Bache, of Philadelphia, 

Stamp seals with pierced knobs for 
convenient suspension from the neck 

who excavated many of the seals in Irak. 
Ayesha stands about 30 inches high and 
she thought nothing of leaping from the 
roof to the ground or, for that matter, 
of plunging through a plate glass door 
in a Beirut hotel, her knowledge of glass 
at that time being limited. She was en­
tered with notable success in a number 
of shows in this country, though her par-

ticular kind was rare, being of a Koweit 
type. This principality is in Southern 
Irak on the Persian Gulf and breeds a 
somewhat more powerful animal. 

As we follow the Saluki or his family 
history down from the Painted Pottery 
People, interest or evidence of him is 
fairly slim. In Egypt, on the Old King­
dom reliefs in the Tomb of Tahotep, of 
the Fifth Dynasty, at Sakkara, we find 
an animal whose body is that of the 
Saluki, though the ears are slightly dif­
ferent. Here a group is being held in 
leash by a servant who awaits their mas­
ter, while in another register they are 
shown attacking gazelles during a chase. 
Persian miniatures show him delicately 
modeled and cream in color, accompany­
ing his bejewelled and silken master. 
Morgan Stinemetz, in an excellent dog 
chart in Nature ( February, 1939 ) , re­
ports that the Saluki first entered Eng­
land in 1840 but made little headway 
until imported from Arabia in 1895. 
After the Saluki's entrance into Russia 
in the middle of the 17th Century, "to 
slake a noble's thirst for fast dogs," he 
was crossed with a collie-like native to 
provide the needed fur and so we have 
the Borzoi. However, this example is a 
side shoot, not the main line of Saluki 
descent, and the latter is found in 
Arabia, not far from the earliest place of 
record 5000 years old . 

The ancient seal at left does not look like anything in particular but its 
impression, shown at the right, reveals three Salukis and some other objects 

B UT it is back we must go to that 
mound of Tepe Gawra, which flour­

ished in the Land of the Two Rivers as 
long ago as the 4th and 5th Millenia B. c . ,  
to find men who so loved their dogs that 
they portrayed them in their signatures 
and on their amulets, and who depicted 
them so well that there is no doubt about 
their descendants in the modern Saluki. 
These graceful animals bound and 
prance today. What of their masters ? 
That is a more difficult problem to trace. 



A M O N T H L Y D I G E S T  
NEW X-RAY UNITS 

FOR FIGHTING CANCER 

H IGH-VOLTAGE X-ray machines of 
revolutionary design feature the equip­

ment of the Memorial Hospital for the Treat­
ment of Cancer and Allied Diseases, in New 
York City_ Recently dedicated, the hospital 
uses for radio-therapy a 1,OOO,OOO-volt X-ray 

Operating one of the easily rna· 
neuverable 250,OOO,volt X.ray ma­
chines_ These are similar to the 
1 ,OOO,OOO·volt unit described in 
more detail on page 151  of this issue 

machine as well as five 250,OOO-volt units. 
Notable for their exceeding compactness and 
maneuverability, all were developed by Gen­
eral Electric through collaboration among 
research laboratory scientists, Memorial 
Hospital representatives, and G-E X-Ray 
Corporation engineers. 

QUARTZ-LIKE GLASS 
A N entirely new method of glass manu­.tl. facture yielding products which can be 

heated to cherry red heat and then plunged 
into ice water without breaking has been 
developed in the research laboratories of 
Corning Glass Works, it was announced re­
cently by Amory Houghton, President. The 
Corning management made clear, however, 
that while the Research Department had 
completed its exploration into the unknown 
and had established its findings beyond 
doubt, it will be two years or more before 
the products can be offered to the public. 

The weirdest point about the new and 
revolutionary process is that articles made 
by it shrink to less than two thirds their 
original volume yet retain their identity 
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In charge, Daniel Guggenheim School 
of Aeronautics, New York University 

and suffer no di stortion of form. This means 
a linear shrinkage of 13 percent. For in­
stance, if YOll want to make a nine-inch dish 
you first make one ten and a half inches in 
diameter. 

The new Corning process consists of a 
series of contrasting operations and there 
are several alternative variations at the end 
which give an amazing variety of results. 
In simplest terms, what happens in the main 
process of this : A normal glass object such 

A bove : Molten iron, poured on 
new glass chilled by ice, has no 
effect on it. Right : A 12-inch disk 
shrinks I1f2 inches during process­
ing. The glass is 96 percent silica 

as a plate or beaker is made by usual melt­
ing and molding operations but with a spe­
cial glass formula_ Then, through a series 
of treatments involving final leaching with 
dilute nitric acid, part of the structure of 
the glass i s  removed-leaving a skeleton, so 
tD speak. Then, under further heat treat-

ment, the glass shrinks down to a volume 
which is  a reduction of 36 percent from its 
original size. As a matter of fact, during 
the acid treatment, 36 percent of the body 
of the glass has been removed ; 64 percent 
remains. The surface feels rough to the 
touch but does not feel porous. Actually 
at this stage it is filled with sub-microscopic 
capillaries or air spaces. On final heat treat­
ment the glass body reaches a transparent, 
homogeneous state in which it is practically 
96 percent pure silica. In this completed 
state the glass can be heated to a bright 
cherry red color, and then dipped into a 
vat of ice water with no injury whatsoever. 

The outstanding significance of the new 
Corning low-expansion glass is that it will 
offer in an economical price range a ma­
terial similar to fused quartz. A miniature 
pilot plant has been operating for several 
months. To put the process on a full-scale 
basis would require at least two years, even 
assuming rapid designing and building, ac­
cording to the chemists in charge. 

PERMANENT GLASS­

MARKING INK 

CHEMISTS can make an effective and 
permanent glass-marking ink by mix­

ing equal parts of chromic oxide with pow­
dered lead borate, and stirring this into a 
mixture of equal parts of water, alcohol, and 
glycerin, according to Solvent News. The 
amount of liquid used depends on the con­
sistency desired. 

After applying the ink with a pen and 
allowing it to dry, the glass is warmed in 
the yellow flame of a Bunsen burner, then 
heated to red heat in a blue flame. The 
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glass is finally allowed to cool, using the 
yellow flame to lower the temperature gradu· 
ally. 

The ink is green, and because of the limi­
tations of the process, cannot be used on 
heavy cast glass equipment such as desic­
cators, reagent bottles or the like. 

TAXES DURING 1938 gasoline taxes 
represented an average of 24.83 

percent of all state tax burdens in 
the 48 states. 

DESTROYER "HAMMANN" 

TYPIFIES NEW STEAM 

POWER ERA 

THE ghosts of many a windjammer and 
the wraiths of out-moded steamships 

must have looked with envy upon the U.S_S. 
Hammann, newest member of the Navy's 
fleet of destroyers, as she took a "bone in 
her teeth" and pranced effortlessly at ap­
proximately 38 knots in her builder's trials 
recently, manned by an expert crew sup­
plied by her builder, the Federal Shipbuild­
ing and Drydock Company, a subsidiary of 
the United States Steel Corporation_ 

Sleek and streamlined from her water­
line to her bridge, the Hammann demon­
strated for a group of newspaper and maga­
zine writers the efficiency, economy, and 
power of high-temperature high-pressure 
steam that drives her twin sets of main 
propulsion turbines_ She performed as re­
presentative of her class of 11 destroyers 
which were authorized under the 1937-38 
Naval Appropriations Act. 

The story of the Hammann is a story of 
power, for she is literally a $5,500,000 power 
house afloat. Compressed inside her needle­
like hull is power enough to lift the 300,000-
ton George Washington Memorial Bridge 
more than 160 feet an hour-provided of 
course that the power of her two turbine 
units could be harnessed to such a task. 

It is the story of the transition of marine 
power plant designing from empirical en-
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U. S. S. Hammann is  an identical sister ship to the U. S. S. A nderson shown above 

gineering with low-pressure, low-tempera­
ture steam engines to the scientific develop­
ment of high-pressure, high-temperature 
turbines based on some 20 years of research. 
The result is  production of destroyers that 
are the most economical and fastest fighting 
ships of their size on the Seven Seas. 

If judged by appearances, the Hammann 
is a "little fellow" for a big job ; she's only 
341 feet long at the waterline, 36 feet in her 
extreme beam, and she weighs a scant 1500 
tons-not much heavier than a gun turret on 
a modern battleship. But encased in her 
steel shell the ship carries a compact power 
plant that approaches in performance the 
work of many of the largest high-pressure 
tandem turbines built to operate in big city 
power stations. 

The six main turbines on the Hammann 
weigh altogether only 55 tons, but are cap­
able of producing about 27,500,000 foot 
pounds of work per second. 

SMOOTHNESS INDICATOR 

A DEVICE so sensitive that it will 
indicate the differences in thickness of 

a fingerprint on a piece of smooth glass, 
has

· 
been developed by J .  A. Sams of the 

General Electric Works Laboratory. 

Known as a surface indicator, the instru­
ment is used to determine the smoothness 
of metal or painted surfaces and indicates 
minute variations far beyond the range of 
the human eye. Variations of as little as 
1/1,000,000 of an inch are clearly indicated. 

By its application, the surfaces of bearings 
or other moving parts of motors and the like, 
that are subject to wear, may be tested and 
their smoothness indicated. 

The apparatus appears somewhat like a 
phonograph with its turntable on which is 
placed the object to be tested, and its �ap­
phire-pointed stylus or needle that passes 
over the test material as it revolves. 

Small mechanical impulses are created 
as the hard point rides over surface ir­
regulari ties. These impulses are then trans­
mitted to an electro-magnetic pickup which 
converts them into electrical impulses. They 
are then amplified and transmitted to a re­
cording meter where the surface charac­
teristics are graphically indicated. 

The stylus or needle is so sensitive that 
when it is  placed on the revolving metal 
turntable, the invisible vibrations estab­
lished by a person whistling are shown on 
the recording meter. 

SOLVENT RESISTANT GLOVES 

FOR those who work with chemicals, 
paints, or varnishes, new gloves made by 

The Surety Rubber Company provide com­
plete protection to the hands. Made of neo­
prene, they are resistant to the corrosive ac­
tion of all those products to which neoprene 
is resistant. They are said to be definitely 
superior to gloves made of rubber latex or 
part rubber in their protection against oils, 
grease, naphtha, turpentine, linseed oil, caus­
tic soda, and many other chemicals and 
solvents. 

THE LAW OF CONVEN­

IENcE AND NECESSITY 

Objects to be te61ed for surface smoothness are placea on the turntable 

MEMBERS of the Civil Aeronautics 
Authority, five in number, have fame 

and honor thrust upon them. But they also 
have their troubles. Theirs is the very dif­
ficult task of granting certificates of con­
venience and necessity for proposed air 
routes. There is  no longer a question of 
inducing a government department to estab­
lish mail service and then to grant a contract 
for that service on a basis of competitive 
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Eight years old, the Lieutenant de Vaisseau Paris is still in service 

bidding, solely, without regard to other con­
siderations_ Now, as Chairman Robert H_ 
Hinckley points out, much sounder methods 
are in vogue_ He defines the granting of 
certificates for air routes in the following 
words : "The law applies the familiar doc­
trine of convenience and necessity_ Under 
that doctrine, in general, an applicant must 
show that in the terri tory to be served there 
is sufficient potential traffic to justify the 
service, and that the applicant is  fit, willing, 
and able to perform it_ We believe that the 
law requires proof that a proposed operation 
can eventually develop mail, passenger, and 
express revenue to the extent of assuring that 
the new line will not become a burden either 
upon the government or the community or 
the corporation proposing to operate it_" 

A mass of new applications is  even now 
before the Authority, with a gridiron of 
proposed new airlines_ A tabulation of 48 
applications from 24 different air services 
indicates that should all applications be 
granted, a total of almost 14,000 route miles 
would be added to the existing system of 
approximately 35,000 miles_ Nothing gives 
a better picture of the enormous scope of 
our transport system_ - A. K. 

EQUIPMENT FOR SAFETY 

IN AIR TRANSPORT 

WHEN people speak of aeronautical re­
search they generally mean research 

in aerodynamics, in the light properties and 
structural strength of the airplane, in greater 
engine reliability. Certainly such research 
is of fundamental importance, and it is  also 
the most fascinating branch of aviation re­
search. But, as Paul 10hnston, Editor of 
A viation, pointed out in a recent paper 
presented at the Aeronautical Session of the 
National Safety Council, there is another 
type of research which is conducted by the 
airline operators, individually or in co-opera­
tion, which is not so recondite, not practiced 
by mathematicians or physicists, but is of 
equal importance as far as airline safety is 
concerned. 

Thus, in conquering ice formation on the 
airplane, we find Goodrich continually im­
proving its "over-shoes" or wing de-icers. 
Non-icing carbureters of the Chandler­
Groves type are in service and being con­
tinually improved by the airlines. Wind-

shield wipers, with alcohol and other non­
freezing mixtures mechanically distributed 
over the windows, is  another subject of in­
vestigation. Improved fluids and methods for 
protecting the propeller against ice are 
now available. 

Radio developments are innumerable, and 
so well advertised that we need hardly touch 
upon them here. But there is  a long list of 
other safety devices, some of them of humble 
character, which may not be as well known 
to our readers. Thus, upholstery and furni­
ture fabrics in the airplane are being fire­
proofed. Birds have struck and broken wind­
shields time and again ; accordingly, wind­
shields are being reinforced. One transport 
company is testing bullet-proof glass for use 
in its windshields. The N.A.C.A. or venturi 
engine cowls are being built of stainless 
steel to withstand corrosion and the effects 
of high temperatures. Cockpits are being 
improved so that controls can never jam. 
Hydraulic-pressure bench tests on engine 
cylinder heads are carried out to warn of 
possible failure. Metal particle detectors 
are inserted in engine lubrication lines, 
where such particles may cause serious dam­
age. Bolts, nuts, and studs on plane or 
engine may be tightened up too much or too 
little ; instead of relying on the skill of the 
mechanic, torque control wrenches are being 
put into service. 

The list could be continued. Any new 
safety idea is welcomed and investigated if 
it seems reasonable. Designers and inventors 
still have a fertile field ahead of them in air­
plane safety equipment. - A. K. 

FLYING BOATS HAVE 

LONGER LIVES 

WE have read so much of the achieve­
ments of Pan American Airways, 

with the new Boeing Clipper, in establishing 
the first north Atlantic air service, that it 
is  hardly necessary to comment further on 
this historic subject. Less spectacular but 
also interesting is the recent flight of the 
French flying boat, Lieutenant de Vaisseau 
Paris, from Port Washington, Long Island, 
to Biscarosse, France, in 34 hours and 14 
minutes. There are two reasons why this 
flight i s  of interest. First, it  i s  part of a 
series of survey flights being made by Air 
France. Evidently European companies will 
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not leave the field solely to Americans. 
Second, the Vaisseau Paris is eight years 
old, and is one of the largest flying boats 
in the world. We used to think of aircraft 
as fragile vehicles, short lived due to depre­
ciation or obsolescence. The French boat 
has seen continuous service in various parts 
of the world, yet is still going strong. 
Perhaps the day will come when large flying 
boats will achieve the longevity of the ocean 
liner. - A. K. 

SODIUM LIGHTS FOR 

SAFER LANDINGS 

WHEN fog and haze blanket an airport, 
flight operations may be crippled. 

Radio may bring the pilot accurately to the 
airport, and a combination of radio and 
altimeter may bring him down "blind." Still, 
the average pilot would rather see in the last 
stages of his flight than trust to instrumenta­
tion alone. Engineers of the Westinghouse 
Electric and Manufacturing Company have 
now introduced a new contact lighting sys­
tem which holds great promise for operations 
under poor visibility. 

In this new lighting system, three green 
incandescent lights, placed flush with the 
ground, indicate to the pilot the beginning 
of the runway. Then, at 100-foot intervals, 
sodium contact lights of amber color, spaced 
on each side of the runway, indicate that 
the plane is  over the first 1000 feet or more 
of the runway. The final 3000 feet of the 
runway is  distinguished by white incandes­
cent contact lights, and at the far end of 
the boundary there are three more green 

Inserting one of th e  sodium light­

ing units used as airport markers 

lights_ Such oppositely placed lights mark 
out the runway in splendid fashion. 

Besides the actual arrangement of the 
lights in relation to the runway, two ad­
vantages are claimed. The use of sodium 
lights increases visibility under foggy con­
ditions. Field tests at Akron indicate that 
the sodium lights were visible at 410 feet, 
when incandescent lights were only visible 
at 35 feet. Again, all the light emitted from 
the system is at an angle of from zero to 
ten degrees above the horizontal, so that all 
the light is emitted in the direction of the 
pilot's eyes. - A.  K. 

EXHAUST HEAT To 
PREVENT IcING 

ICE formation in flight still remains a 
serious problem, in spite of the strides 

that have been made in preventing it. A 
technical note of the National Advisory Com-
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mittee for Aeronautics states that the Good­
rich de-icer (which removes ice forcibly and 
mechanically from the leading edge of the 
wing) does not function satisfactorily under 
some conditions. It has been frequently sug­
gested that exhaust heat from the engine 
might constitute a fine "anti-icer," and now 
experiments by the Committee indicate that 
the idea has possibilities. 

A model all-metal wing of six foot chord 
was placed in a refrigerated wind tunnel, 
in which the temperature was kept at 20 
degrees, Fahrenheit, and where a wind 
velocity of 80 miles per hour was available. 
Natural precipitation was simulated by ad­
mitting water to the air stream through a 
spray nozzle. Electrically heated air was 
led through an air duct inside the wing, 
and a fan was used to circulate the air 
inside the wing. 

The results of the experiment, though pre­
liminary in character, were satisfactory. Ice 
formation was effectively prevented by main­
taining a skin temperature of 200 degrees, 
Fahrenheit, over the leading 10 percent 
portion of the wing. The temperature in the 
duct varied from 360 to 834 degrees, Fahren­
heit. Heated air velocities in the duct varied 
between . 45 and 152 feet per second. 

Similar conditions could be realized by 
leading exhaust gases from the engine 
through the actual wing of an airplane. Let 
us hope that either the Committee or some 
venturesome engine constructor will carry 
out a similar experiment in actual flight. 

No ORDER OF LESS 
THAN A MILLION 

DOLLARS 

- A. K. 

THE airplane industry flourished during 
the World War, almost perished of inani­

tion after the armistice, had a boom period 
in 1929 or thereabouts, and then again fell 
on very bad times. Now all airplane manu­
facturers, particularly those building mili­
tary and naval aircraft are flourishing and 
receiving large orders. It is being said jok­
ingly in the industry that no order under a 
million dollars will be accepted. For ex­
ample, Curtiss-Wright in its Buffalo airplane 
division received recently an order of $12,-
872,398 for a large number of P-40 pursuit 
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planes, an example of which is shown in 
one of our illustrations. Some noteworthy 
items appear in the photograph. The liquid­
cooled engine is evidently coming into its 
own ; the familiar radial has disappeared in 
this ship. Oxygen equipment permits long 
flights in the sub-stratosphere. Fillets be­
tween wings and fuselage are very large. 
The vertical tail surfaces are disposed below 
and above the stabilizer, as a precaution 
against spinning. The Pitot tube for the air­
speed indicator is placed toward the tip of 
the wing and well ahead so as to be free of . 
interference. The cockpit has perfect visi­
bility. All performance figures are withheld, 
but it is quite clear that our designers are 
producing excellent military aircraft. 

- A. K. 

PETROLEUM THE fields of Texas, California, 
and Oklahoma alone have pro­

duced more oil to  date than have all 
the fields in Russia_ 

LIQUID COAL 

DRIVES A CAR 

EXHIBITING the startling possibilities 
of their newest development, liquid 

coal, scientists of the Research Foundation 
of Armour Institute of Technology recently 
showed how it was possible to operate and 
drive a 1939 stock model automobile, a 
Pontiac, on coal. This newest development 
in research is credited to Dr. Francis W. 
Godwin, Director of the Coal Research Di­
vision of the Foundation. 

The most amazing part of the entire demo 
onstration is  found in the fact that the test 
with coal was made on a standard car engine 
without any changes of any kind in car· 
buretion or in the ignition system of the 
motor, with the exception of the removal of 
one fine-screen filter. 

According to Dr. Godwin, three different 
types of colloidal fuel have been used SUI:­
cessfully in the tests on the stock model 
automobile to date. The first of these fuels 
was a suspension of a specially prepared 
coal, ground to 300 mesh, in a mixture of 
gasoline, fuel oil, and lubricating oil. The 

$12,872,398 worth of these P·40 pursuit planes have heen ordered 
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second test with the "liquid coal" was made 
with a suspension of the coal in a Diesel 
oil. The third test was made with a sus­
pension of the coal in a very light oil. The 
more recent test and demonstration was 
carried out with a more elaborate prepara­
tion of the fuel. A very light oil, or a form of 
range oil with a light fraction of hydrocar· 
bons, was used as the vehicle, followed by 
special treatment with the coal, resulting 
in the suspension of coal of about 500 mesh. 

Stoking liquid coal in a motor car 

In each case, before the liquid coal was in­
troduced into the auxiliary fuel tank on the 
automobile, it was chemically stabilized in 
order to hold the coal in suspension. 

After the liquid coal had been prepared 
according to the process developed by the 
scienti sts, it was introduced into the auxil­
iary fuel tank. The automobile was then 
started on gasoline and, after smooth run­
ning conditions had been attained and the 
motor had "come up to driving heat," the 
fuel system was changed so that the gaso­
line supply was cut off and the liquid coal 
introduced in the carbureter. Thereafter 
the engine ran on liquid coal, and the car 
ran without undue strain or sluggishness. 

Although liquid coal is  not a product that 
is  ready for the market or, more specifically, 
ready for consumer use in automobiles, the 
possibilities as shown by the demonstration 
are important. Especially is this fuel desir­
able for the home owner who has been con­
cerned with the problem of heating. It was 
pointed out that this fuel has been used in 
many types of domestic and commercial oil 
burners during its development, and that 
the heat value per cubic foot, as proved by 
these tests, is considerably more than either 
coal or oil alone. It was pointed out that 
the new fuel will make use of the tremend­
ous amount of "fines" which are· at present 
a waste product at the mines-a waste prod­
uct which the coal producers often cannot 
even give away. 

BRILLIANT B LUE 

COPPER phthalocyanine, one of a new 
group of synthetic dyes and pigments 

which was recently described by M. A. 
Dahlen, of E. I. du Pont de Nemours and 
Company, is a blue dye of remarkable bril· 
liance, tinctorial strength, and fastness. It 
is replacing iron blues and various basic 
color lakes in printing inks, and ultrama· 
rines in paints, lacquers, and enamels. It 
is also being used in producing coated and 
printed textiles, coated paper, colored lino­
leum, and in rubber to produce any shade 
from deep reddish blue to greenish pastel. 

One difficult problem solved by the pig. 
ment was the provision of a suitable blue 
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Above and below : Two views of the rotary fish screens in the Yakima River, 
described below, in which paddle wheels turn the cylindrical barrier screens 

for three-color printing_ Another applica­
tion is in the production of an exterior 
paint. The new paint does not have the 
tendency of previous blue-tinted paints to 
fade quickly when exposed to sunlight. 

ROTARY FISH SCREENS 
GUARD YOUNG SALMON 

WORK was completed recently on what 
is declared by Washington State au­

thorities to be the largest battery of rotary 
fish screens in the world, installed across 
Wapato ditch at Parker, near Yakima. 
WPA's participation in the project involved 
supplying the labor, for which $35,400 in 
Federal work relief allocations were in· 
vested. 

These screens were designed to prevent 
young salmon, en route from headwaters of 
the Yakima River to the Pacific Ocean, 
which find their way into the huge ditch, 
from going into the irrigation laterals to 
destruction. 

A battery of ten cylindrical screens spans 
the entire width as a barrier in the ditch. 
Each screen is 12 feet long and 13 feet in 
diameter. The flow of water in the ditch 
turns separate paddle wheels directly con­
nected to each cylinder. Continuous turning 
prevents the screen from being clogged with 
mud and debris. By-pass channels lead from 
a bank of the canal, just above the screens, 
back to the river, to allow the salmon finger­
lings to continue their journey to the ocean. 

United States Bureau of Fisheries experts 
and other fish authorities state that the gen­
eral instinct of the salmon is to return to 
spawn as an adult to the stream of its origin. 
The Indians foresee even a more happy fish­
ing ground than in generations past, as a 
result of the fish screens. 

RUB-LESS METAL 

CLEANER 

A NEW metal cleaner that instantly re­
moves, by chemical action, stains and 

oxides from chromium, copper, brass, silver, 
and other metals, has been announced by 
Rapid Electro-plating Process, Inc., to be 
sold under the name of "I-Second" Metal 
Cleaner. It is  applied with a brush and im­
mediately wiped off ; no rubbing is required. 

The new liquid cleans hard-to-reach 
places, does not soil hands, and has no 

offensive odor. It is said to contain no 
caustic ; is non-inflammable ; will not etch 
or harm metals ; has three to five times the 
covering power of ordinary polishes ; and, 
since it  can be applied with a brush, will 
clean surfaces inaccessible to hand-rubbing 
methods. 

The cleaner can be supplied either with 
or  without abrasive and is designed not only 
for use in public buildings, households, and 
automobiles, but also for industrial opera­
tions where it is possible to wipe off excess 
cleaner after application. 

BREATH THE average human bein� ex· 
hales three p ounds of carbon 

dioxide gas per day. To break 
down this exhaled gas and return 
oxygen to the atmosphere three 
large trees are required. 

NUTS 

ANUT is an "indehiscent, polycarpel­
lary one-seeded fruit with a woody 

peri carp, developing from a syncarpous 
ovary." The acorn, hazelnut, and chestnut 
are true nuts, as aI:e walnuts, pecans, hick­
ory nuts, butternuts, and beechnuts. But 
by more popular definition, a nut is any 
hard-shelled seed that contains a kernel that 
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is easy to nibble and has a pleasant oily 
flavor, and includes the following seeds : 
coconuts, Brazil nuts, almonds, cashews, pis­
tachio nuts, pili nuts, paradise nuts, pine 
nuts, pumpkin seeds, water-lily seeds, sun­
flower seeds, and the versatile peanut. 

The pecan nut, produced as a $6,000,000 
per year orchard crop in Georgia and from 
native trees in the Southwest, is being 
grown in such quantities that new uses are 
being sought, particularly for imperfect 
kernels. Recently, Professor T. H. White· 
head, of the University of Georgia reported 
to the American Chemical Society what is 
known of this nut, and suggested industrial 
uses for its component parts. Pecan oil has 
a bland odor and taste, and, having marked 
stability against oxidation and even sun­
light, has been suggested for use as a salad 
oil and in cosmetics. Delicious cookies and 
cakes were made from a base of flour and 
pecan meal, from which the oil has been 
expressed, and development of a similar 

pecan breakfast cereal appears to be under 
way. 

Industrial use of the pecan is predicated 
on the success of a new flotation method of 
separating the kernels from the shells of 
the cracked nuts, by agitating the mass 
vigorously in a salt brine, after which the 
kernels fioat and the shells sink. This may 
mechanize an industry hitherto peculiarly 
dependent upon cheap hand labor. Unfor· 
tunately, the method recently developed 
in California for automatically cracking 
walnuts by miniature explosions cannot be 
applied to pecans. It will be recalled that 
in this method a mixture of acetylene and 
oxygen is fed through a cut into the air 
space (which the walnut alone provides) ,  
after which the mixture is ignited by an 
open flame. [ This was described in Scientific 
American, April 1939. ] 

The per capita consumption of peanuts 
is about eight pounds per year, in the 
shells, and the farm value of the crop is 
around $45,000,000. The peanut accounts 
for fully $200,000,000 worth of business 
per year in all its aspects. About one fifth 
of the crop is crushed for oil, and much 
larger amounts are "hogged off" or other­
wise used as stock feed. California pro­
duces $4,500,000 worth of almonds and 
$10,000,000 worth of walnuts annually ; 
and Oregon some $500,000 worth each of 
walnuts and filberts. Two of the best-flav­
ored of all nuts, the hickory nut and the 
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butternut, are not commercially significant. 
but are the property of the small boys of the 
land. 

N ew nuts are added from time to time. 
Out of exotic Hawaii now come limited 
quantiti es of the macadamia nut, a delicacy 
to tempt the palate of the epicure. Cashew 
nuts were introduced into America not 
many years ago by an enterprising and 
imaginative food chemist, who found them 
in wide use in India. The cashew is  a 
relative of the poison ivy and Japanese 
lacquer plants, and parts of the cashew 
plant, if  touched, would poison most people, 
yet the nut kernel, after being French· 
fried in hot fat, is a delicious tidbit, nota­
ble for its tenderness and sweetness. While 
at present the cashew nut is being exploited 
almost entirely as an edible nut (30,000,. 
000 pounds per year of the kernels arc 
consumed) ,  the shell contains a substance 
which may eventually become more im­
portant industrially than the kernel itself. 
This substance is a resinous liquid which, 
when chemically treated, forms products 
which are of marked utility in the plastics 
industry. 

The almond is practi cally a soft-shelled 
peach-stone that has a pleasing high-pro­
tein kernel. Few other nuts have more 
than 10 or IS percent of proteins, hut con­
tain from 40 to 75 percent of fat and small 
amounts of starch and sugar. Pecan meats 
are the richest in fat of all nut meats, with 
Brazil nuts, filberts, and walnuts not far 
behind. Nuts are a highly concentrated 
food, and an especially good source of the 
vitamin B complex. 

The coconut tl'ee is  credited with being 
by far the most valuable of all the food 
trees of the world, and is of vital impor­
tance in the tropics. The prosperity of  the 
South Sea Islands rises and falls with the 
demand for copra, or dried coconut meat, 
which is the source of coconut oil. This oil 
is used in immense quantities for soap­
making and in oleomargarine, and the resi­
due is valuable concentrated cattl e food. 
Because of  excise taxes placed on such oil­
bearing nuts as the coconut and palm ker­
nel, o ther nuts with strange names are find­
ing a large North American market. In this 
group are the babassu nut, the cohune nut, 
tueum nut, ouricury nut, and the murumuru 
nut, all South American.-The Industrial 
Bulletin of Arthur D. Little, Inc. 

WOOL TWENTY-five million pounds of 
wool, the product of 3 ,000,000 

sheep, are consumed by the automo­
bile iudustry in an average year. 

DIGESTIBILITY OF 
STRAW 

STRA W contains large quantities of car­
bohydrates which can be only partially 

digested by farm animals. Various attempts 
have been made to increase the digesti­
bility of straw by some pre· treatment. 

In the course of an investigation of the 
problem, oat- and wheat-straw were treat­
ed with caustic-soda solutions of varying 
strengths and for varying lengths of time. 

Best results were obtained with a 1.25 
percent solution and an immersion period 
of 20 to 24 hours without heating. With 
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B U R I E D T R EAS U R E  F O R  
T H E 70T H C E N T U RY 

Many people have asked us how the 
Westinghouse World's Fair Time Cap­
sule came into existence. Why should 
an electrical company be so interested 
in what the people of 5 ,000 years 
hence think of us? 

It all started with the slogan of the New York World's Fair. 
Most people, we knew, were thinking of "The World of To­
morrow" in terms of ten or more years. Why not, somebody sug­
gested, take a real leap into the future? 

Groups of scientists, to whom we appealed for advice, applauded 
the idea of preserving something for the future; said it was too bad 
the Egyptians, and the Sumerians, and the Mayas hadn't been as 
thoughtful. Librarians, printers, historians and others helped with 
suggestions for the Book of Record of the Time Capsule, which is 
expected to preserve the story of the Time Capsule for future 
generations. A committee of engineers decided that one of the 
newest alloys, Cupaloy, could be counted on to resist corrosion, 
pressure and other hazards for many thousands of years. By using 
the latest techniques, such as microfilm, we were able to cram an 
astonishing lot of information, and several hundred articles and 
materials of common use, into the Time Capsule. 

Through it all, we had the help and enthusiasm of many of the 
country's foremost scholars and scientific men. In fact, it was an 
illuminating experience to learn how pleasantly men and women 
in all walks of life can cooperate in the working out of a simple, 
uncommercial, imagination-provoking idea. It was an emotional 
experience, too. On the day when the Time Capsule began its long 
rest, at the site of what is now the Westinghouse Building at the 
New York World's Fair, more than one person in the audience 
wiped tears from his eyes when the glistening Cupaloy Capsule 
began its solemn descent. 

But what's the nub of it? Well, we think the Time Capsule 
attracted such wide and kindly interest because it is a sort of 
symbol of our age; an age of which most of us are intensely proud 
in spite of many difficulties and shortcomings. An age that not 
only believes it has something of great value to preserve and pass 
on to the future, but equally significant, one that knows how to pre­
serve it-at least the material part of i t. 

We hope the "futurians" do find the capsule, of course. If they 
are so far advanced that the objects we have left seem only toys to 
them, we think they will nevertheless be interested to know that 
an age otherwise pretty intent on its own problems, still found 
time to think of the future. 

• 

• 
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Old and New : Spiral paper ( top ) and new molded pulp wire insulation 

the volume of solution used, this represent· 
ed 10 pounds of caustic soda per 100 pounds 
of straw. The starch equivalent per 100 
pounds of straw was more than doubled by 
the treatment. 

Treated oat·straw fed to fattening bul· 
locks resulted in a daily livestock gain of 
just under two pounds over a period of 62 
days.-N ature. 

MOLDED PAPER INSULATION 

USING a new process of producing paper 
insulation on a telephone wire instead 

of wrapping it around afterward, engineers 
of the Western Electric Company have just 
created a cable containing 4242 separately 
insulated copper wires. 

The previous top in wire packing was 
3636 wires to a cable 2% inches in diameter. 
The new cable is no larger but contains 606 
more wires. 

The heart of the new development is a 
process for forming paper pulp directly on 
groups of 60 wires passing through a bath of 
pulp. These strands are twisted two wires to 
a pair and assembled into the cable which 
finally is dried out in vacuum ovens. 

The saving in insulation thickness per 
wire is only three one· thousandths of an inch 
but when repeated 3636 times in a single 
cable it results in room for 606 more.­
Science Service. 

ASPHALT ALUMINUM 

PAINT 
A SPHALT, tung oil, and aluminum paste 1\.. have been combined in a recently an· 

nounced paint which is said to be suitable 
for either inside or outside application. The 
paint comes ready mixed and may be ap· 
plied direct from the container. 

INDUSTRIAL PUMP 

MADE OF GLASS 

HANDLING of commercial quantities of 
corrosive acids and chemical fluids 

has long been one of the most difficult prob· 
lems of the chemical engineer. Many of 
these fluids quickly destroy metal pipes 
and pumps, and thus make some processes 
costly. Also, minute traces of corrosion im· 
purities may completely change chemical 

reactions and hence the resulting product. 
Pipes of glass have for many years solved 

the problem of conveying corrosive liquids. 
and now a pump of glass, perfected by Corn· 
ing Glass Works, marks a further step in 
the safe and economical handling of such 
liquids. 

This new pump is of the centrifugal type. 
N ot only the casing, but also the rotating 
impeller, and all parts in contact with the 
corrosive liqui d are of clear, chemical·re· 
sistant glass. The rotor is accurately bal· 
anced, and, running at high speed without. 
appreciable vibration, the pump readily 
handles 6000 gallons of acid or other liquid 
per hour and will deliver it 70 feet above the 
suction leveL 

Neither boiling temperature nor strong 

Above : Glass casing, impeller, and 
back plate of the new industrial 
pump. Below : The pump assembled 
with direct-coupled driving motor 
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acids affect the glass of which this pump 
is made. The problem of pumping hot hydro. 
chloric acid can thus be solved economically 
for the first time. 

So clear is the glass used that the interior 
of the pump may be watched while it is  in 
operation. Should cleaning be required, 
the whole interior of the pump can be laid 
open in a few minutes. All acid solutions 
( except hydrofluoric or glacial phosphoric 
acids ) may be used without fear of pitting 
or injuring the hard chemical Pyrex brand 
glass surface. Reassembly after cleaning IS 
quickly accomplished and the proper ad· 
justment of parts is practically automatic. 

STOP, LOOK, LISTEN APPROXIMATEL Y 35 percent 
of accidents at highway-rail­

road grade crossings during 193!l 
resulted from operators of  motor 
vehicles crashing into the sides of 
trains. 

CLAY FILM 

SUBSTITUTES FOR MICA 

DEVELOPMENT from common clay of a 
film which looks like cclluloid or 

Cellophane and which can be stored in 
water for an indefinite time without de· 
teriorating, was announced recently at the 
Sixteenth Colloid Symposium of the 
American Chemical Society, at Stanford 
University, by Professor Ernst A. Hauser of 
Massachusetts Institute of Technology and 
Miss D. S. Ie Beau of the Dewey and Almy 
Company. 

In sheet form, the new material, Profes· 
sor Hauser declared, promises to supplant 
sheet mica, a strategic military material, 
important in insulation, which the United 
States has to import from foreign countries 
in thousands of tons annually. 

The water·resistant quality of the new 
film is the result of research just completed, 
Professor Hauser said. The first self.sup· 
porting, coherent sheets made from pure 
clay about a year ago swelled and finally 
disintegrated in water. Called "alsifilm," 
the material nevertheless had many "amaz· 
ing" qualities, according to the chemists. 
Being entirely composed of inorganic mat­
ter, it was non· inflammable and would stand 
extremely high temperature without de· 
composition. It was resistant to oil and 
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organic solvents in general, as it basically 
contained aluminum or magnesium silicates. 
In dry condition, it exhibited very satis­
factory electric insulation properties, which, 
however, dropped rapidly as soon as the 
film picked up traces of moisture. 

The new water·resistant film overcomes 
this drawback and retains all of the good 
qualities of  the first clay film. Both in re­
gard to its general properties and its actual 
composition, the material, Professor Hauser 
pointed out, is  comparable with mica. 

The alsifilm can be produced in any de­
sired size and thickness and can be made 
decidedly more flexible than natural mica. 

RAILROAD TRUCKS 

AMERICAN railroads have 53,000 
motor trucks in terminal trans­

fer, inl.er-city, and store-door deliv­
ery service. This number of trucks 
exceeds the number of locomotives 
operate d by the railroads. 

ELECTRIC OFFICE 

SECRETARY 

A MECHANICAL secretary which takes 
dictation, writes letters that talk, an­

swers the phone, records business deals and 
conferences, reads the boss to sleep, and 
acts as  watchman, has been produced by a 
Hollywood manufacturer. With the aid of 
attachments covered by 52 patents, the ma­
chine performs additional duties which 
have heretofore been in the domain of 
teachers, salesmen, detectives, reporters, 
nurses, and others. 

The machine, briefly, is  a voice recording 
and reproducing unit as light and compact 
as a portable typewriter. It records 7800 
words ( tcn average-sized letters ) on a collar 
of Cellophane-like material which costs five 
cents and is so thin that three of  them ( con­
taining about 25,000 words ) can be folded 
into an envelope and mailed for a three­
cent stamp. A supplementary device makes 
"carbon copies" or multi graph copies from 
the original letter when required, by a pro­
cess similar to that used by phonograph 
manufacturers in transferring the first or 
"master records" to the permanent wax 
copies ; that is, by the impression method. 

These records last indefinitely and may 
be folded flat and filed, to be played when 
needed. Or they may be transcribed onto 
typewritten pages by a stenographer using 
either loudspeaker or headphones. 

Adapted to 1 10 volt direct current, the 

Records made by the electric sec­
retary are thin, flexible, mailable 
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THE WORLD'S MOST EXTENSIVELY 
AIR.CONDITIONED HOTEL 

It really doesn't cost any more to 

stay at the Waldorf . . .  in fact, 

luxury and service considered, the 
Waldorf costs less. One of the 
added satisfactions of your visit 
to the New York World's Fair is 
that in choosing the Waldorf, you 

pay only our standard rates ! 
And stopping at the Waldorf is, 

in itself, one of the never·to·be· 
forgotten experiences of your visit 
to New York. 

THE 
WALDORF -ASTORIA 

Park Avenue 49th to 50th 
New York 
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De Luxe 
Library 

Editions 
of 

SCIENTIFIC 
AMERICAN 

Make them yourself ;  protect and preserve your coples with a 

PERMO LIFETIME BINDER 
It holdJ a year�.f iJ sueJ so MANY readers preserve their copies year after year and have asked for binders that, 

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

Each $ 1 . 50 postpaid in continental U. S. 
($2.00 postpaid elsewhere ) 

For Sale by 
SCIENTIFIC AMERICAN, 24 West 40th Street, New York 

MANY STILL ARE NOT A WARE 
that there is a companion volume to "Amateur 

Telescope Making." 

"Amateur Telescope 
Making-Advanced" 

NOT merely a new edition of the book "Amateur Telescope 
Making," but a wholly different work for owners of that 

beginners' book who have absorbed its contents. "Amateur 

Telescope Making-Advanced" has 5 7  chapters, 650 pages, 
3 5 9  illustrations and over 3 00,000 words, dealing with advanced 
mirror technic, flat making, eyepiece work, drives, aluminizing, 
observatories and many other aspects of the optical hobby. 
Published 1 93 7. 

"Amateur Telescope Making - Advanced" 
Edited by Albert G .  Ingalls 

Postpaid $3.00, domestic $3.35, foreign 

SCIENTIFIC AMERICAN 

24 West 40th Street New York, N. Y. 
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Talking Letters can be reproduced 
through earphones or loudspeaker 

device plugs into the regular electric o nt­
let, or may be operated on auto batteries. 
Thus the salesman or executive may save 
himself the work of report writing while 
traveling, and the expense of  taking a sec­
retary with him, since the machine, of 
course, travels free on busses, trains, planes, 
and boats and will be on hand 24 hours of 
the day to take down the thoughts of its 
owner_ It is  of light, all-metal composi­
tion, 8 by 10 by 10 inches. 

The voice-recording method used for the 
new device is  an improvement on motion 
picture processes used for the same pur­
poses_ Dispensing with the photoelectric 
cell and chemical processes, which the stu­
dios use, it obtains its results through a 
simple dectric method---a diaphragm which 
responds to sound waves, an amplifier which 
boosts these vibrations 477,100 times, and 
a stylus which impresses them instantly and 
permanently on the recording snrface. 

The Cellophan e-like collar upon which 
the sound is recorded is only three one­
thousandths of an inch thick, but a strong 
man coul d no t tear it. It is  composed of a 
wood fiber treated by a gelatin process which 
renders it as readily foldable as paper while 
retaining a toughness like that of  silk. With­
out further processing the Talking Letter 
may be immediately played back, or "read" 
by the recipient_ 

Since tI, e machine will record ordinary 
conversational tones within a radius of 20 
feet, it is possible to record a business con­
ference or discussion participated in by a 
roomful of men. 

At new,paper offices, with the personnel 
busy, the m achine may be hooked up to the 
telephone to take down stories phoned in 
by reporters, saving the stenographer and 
obtaining an error-proof record. In hos­
pitals, with the aid of ear-phones, a patient 
may be read to sleep without disturbing 
others in th e same room. Foreign languages 
and music may be taught by mail with the 
same efficiency as personal contact. The 
actor can hear himself as others hear him. 
The tourist can save himself tedious scrib­
bling on post cards, by recording voice 
pictures on the spot of  the wonders he is 
seeing, and mailing the letters forthwith. 

GERMICIDE PROTECTS 
S PORTING EQUIPMENT 

THE problem of sterilizing and deodoriz­
ing sporting equipment long has trou­

bled proprietors of skating rinks, gymnasia, 
and swimming pools. Taking a tip from the 
WP A., many now are using Wyandotte 
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Steri·Chlor, an effective germicidal agent 
that may be applied in powder or liquid form. 

Experience of the federal government has 
proved that this product is  excellent for dis­
infecting boots that are worn by many work· 
ers. A half.teaspoonful, sprinkled inside each 
shoe, retards the spread of athlete's foot and 
similar diseases. 

The product is  stable and will maintain 
uniform strength. When used in solution, its 
active ingredients are effective at high or 
low temperatures, providing the highest de­
gree of sanitation. 

Because it harms only germs, it is  widely 
used in sterilizing fountain and dairy equip· 
ment. This fact also recommends its use for 
protecting all types of sporting goods. 

PLASTIC COMPOUND FROM 
S UGARCANE BAGASSE 

A PLASTIC compound made from the 
lignin and cellulose of sugarcane bag­

asse, one of the country's important agri· 
cultural waste products, has been manufac­
tured by chemists of the United States De­
partment of Agriculture at the Agricultural 
By-Products Laboratory, Ames, Iowa. The 
chemists estimate that this new compound 

Sugarcane bagasse plastic may be 
molded in a wide variety of forms 

can be manufactured for less than half the 
cost of the cheapest synthetic plastic com· 
pound now on the market. 

Molding compounds may be made from 
the bagasse by three methods. The first, and 
cheapest, is hydrolysis with acid. Counting 
the cost of bagasse at eight dollars a ton, 
baled and delivered at the factory, the chem· 
ists estimate that a plastic compound can 
be made by this method, in which the cost 
of material will be slightly more than two 
cents a pound. Plastics made from the com­
pound, while not so strong as some synthetic 
products now in use, are quite moisture re­
sistant and would be suitable for molding 
bathroom tile for both floors and walls. They 
apparently have the wearing ability of wood 
and may be sanded and re·polished through 
the entire body. 

The second method is hydrolysis in the 
presence of aniline, a coal tar derivative. 
The material cost of plastics from this pro­
cess will be more-about 4% cents a pound 
-but they are as strong as plastics now in 
use. In tests it has resisted bending pressures 
up to 9000 pounds per square inch. They are 
slightly less water-resistant than plastics 
made by the first method, but do not warp 
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I N D U S T R I A L  a n d  L A B O R A T O R Y  E Q U I P M E N T  

A T  U N U S U A L P R I C E S  

BRONZE GEAR AND CENTRIFUGAL PUMPS 

Suitable for Marine, Labora­

tories, Factory, Home, Etc. 

C E N T R I F U G A L  � 

No. 1 Centrifugal Pump only, inlet '4 " outlet 'Is " Price $ 9 . 0 0  With A.C. motor $22.00 
No . 4 " " " " %." " %" " S I 7 .50 " " " $28.00 
No. 9 " 1 ]4 "  1 " $20.5 0 " $3 1 .0 0  

No. 1% 
No. 2 
No. 3 
No. 4 
No. 7 
No. 9 
No. 1 1 

Price S 9.00 With A.C. motor $22.00 

A UTOMATIC 

CELLAR 

DRA INER 

Prepare for rainy season. 
Keep your basement dry 
fi t  all times. New im­
proved Oberdorfer sump 
pump. 

Pump built entirely of 
bronze, rust proof, long 
life. 

Has Thermal Overload De­
vice. Positively depend­
a ble and protects motor in 
case pump stalls. 

Capacity, 3 ,000  g.allons per 
hour with '4 h.p .  motor 
at low operating cost. 

Model B-2400  unit com­
plete with 1 l 0 -V" $35 00 6 0  cycle motor • 

Unconditionally Guar­

anteed for One Year. 

Literature Sent on Request 

A utomatic Heat Regulato r  

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

Complete . . . . . . . . . . . . . . . . . . . .  $ 1 4.50 

EDISON MOTOR 
�1� t

vglt 
g�v�·rn�� . 

d
'fo ' 

watts. DOUble shaft. 
Price $3.50. Variable 
Rheostat for above 

$ .95 

General Electric open frame 1 /200 H. P .  motors 
synchronous speed, 1800 RPM, 60 cycles. 

Price $2.00, Quantities of 12 at $1.50 each 

S I O.OO " " 
$ 1 1 .5 0  .. 
$ 1 2.50 .. 
$ 1 5 .00 " 
$ 1 6 . 50 " 
$48.50 " 

" $23.50 
$25.00 
$28.00 
$ 32.50 
$45.00 
o n  request 

General Electric Immersion Heaters 

, 

Small Piston Type Air Pump 
Can b e  used for 
all purposes where 
low pressure air is 
required. Develops 
approx. 15 lbs. 
Suitable for aqua­
riums. Takes care 
of 6 to 8 tanks. 
Piston type, all 
brass cylinder. 
Belt driven, Uni­
versal AC-DC mo­
t o r .  Variable 
speed. Mounted 
on neat oak base. 
Complete $6.95. 

COROZONE 

OZONATOR 

A n  electrical device 
that converts ordi­
nary oxygen into 
ozone. Revitalizes 

for laboratory, fac-

tory, office or home. $ 7.50 
Latest Model Com p ressor 

Suitable for 

FACTORY, LABORATORY or HOME 
Qu;el-Effic;enl-Powerful 

Ideal spraying outfit for all liquids such as paints 
enamels. etc. Can also be used for cleaning tire 
inflating, and general purposes. Equipped with 

'
Gen­

eral Electric, ;'4, HP a . c.  motor. Quincy air com­
pressor, adjustable safety valve, and 100 lb. air 
gauge. A heavy duty Plummer spray gun with 15 
feet ��.:;g�:ie ��g�:a3�lio�oo���"atro��e $ 39.50 

P I O N  E ER A I R C O M  P R E  5 5 0 R C O . ,  I n c . 
120-s CHAMBERS ST. NEW YORK CITY, N. Y. 
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Savings Up To 75% 
on 

TECHNICAL BOOKS 
for Chemists, Engi­
neers, Physicists, Met­

allurgists, Students. 

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

Publisher's OUR 
Original SPECIAL 

TITLE Price PRICE 

�f;���:r��l��:�;�����:: : : : : : : : : : : : : : : : : : : :�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :�Ht:: : : : : : : :��:!g 
Beet Sugar Chemists' Hdbk. , Moeller·Krause . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 5 0  . . . . . . . . . . . . . . • 75 

Blacksmithing & Forging, I. C. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . 5 0  . . . . . . . . . . . . . .  1 . 2 5  

2�::�:;t!�' ;�o�a�;:�:���:�i��::z�:. : :. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :Hg: : : : : : : : : : : : : :H� 
Chromium, by Aid of Electric Current, Leblanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 5 0  . . . . . . . . . . . . . . • 75 

���)!l!��f:�������4f���q�?.

e���� . :. : : . . 

:. : : : : : : � : � : � : : � : : : : � : � : � � � � : � : � � : · : · : � : · · · � � � : · : : : �HL : . : : : � : : ·l�� 
Conductivity of Liquids, Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 0 0  . . . . . . . . . . . . . .  1 .00 

Crystals and Fine Structure of Matter, Rinne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . 7 5  . . . . . . . . . . . . . .  1 .00 

Cyaniding Copper Zinc, I. C. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 5 0  . . . . . . . . . . . . . .  1 . 2 5  

Cyanamid, Pranke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 5 0  . . . . . . . . . . . . . . . 75 

Determination of Sulphur in Iron & Steel, Pulsifer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 . . . . . . . . . . . . . .  2.00 

Diesel Operating Guide, Rosbloom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . 0 0  . . . . . . . . . . . . . . 2.50 

Einstein's Gravitation, Freundlich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 5 0  . . . . . . . . . . . . . . • 75 

Elect.ric Furnace, It.1.oissan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 . 5 0  . . . . . . . . . . . . . . 1 .25 

Electrolytic Labs, Nissenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 5 0  . . . . . . . . . . . . . . • 75 

�l:::::�;:
r
�f ��:,'::,�V;Ge�i::�:ffG;�g�;y : . : : : : : : : : : : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : l :i�. : : : : : : : : : : : : ·I :�� 

Elements of Physics, Merchant·Chant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 5 0  . . . . . . . . . . . . . . 1 .25 

Enzymes, Waksman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . 5 0  . . . . . . . . . . . . . 2.50 

First Year Practical Chern. , Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .0 0  . . . . . . . . . . . . . . • 50 

Freezing Point, Boiling Point, Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 2 5  . . . . . . . . . . . . . . • 7 5  
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and may be sawed, drilled, and, with care, 
nailed. These properties suggest uses as 
card table tops, desk tops, and building 
panels. 

Treating the bagasse with sodium hydrox­
ide and furfural is the third process. In 
quality, plastics from this method are about 
midway between the other two. They flow 
better and mold at 2500 pounds per square 
inch compared with 3500 for the second 
treatment. They may be put to the same uses 
as the plastic from the second treatment. 

Either of the plastics made from the last 
two processes do not shatter easily. In fact, 
neither breaks when struck hard enough 
with a hammer to cause a dent. 

It is possible that other farm waste ma­
terials, such as cornstalks and straw from 
small grains, may be used in making plastics 
by the same processes, the chemists report. 

TOLL DURING 1938 in the United 
States there was one accidental 

death every 5Y2 minutes. Non·fatal 
injuries suffered in accidents oc­
rurred one every 3 seconds. 

JUDICIOUS JIGGLES 

VIBRATION is like a sirloin steak in 
that it can be one man's meat or an­

other man's poison. Many engineers are 
troubled with machines that shake too 
much ; others are spending their best ef· 
forts in building mechanisms for the sole 
purpose of  creating vibration, but vibration 
whose intensity and frequency are under 
continuous control. There are numerous 
points in industry, notably in the fields of 
construction, mining, chemical processing, 
and conveying, where a little j udicious 
j iggling or even severe shaking is a neces· 
sity, declares the Industrial Bulletin of 
Arthur D. Little, Inc. 

When these vibrating' tools are electrically 
operated, the source of power is generally 
a magnet, for it lends itself to mechanisms 
which are simple in  construction, with few 
oiling points, and with correspondingly few 
points to wear or cause trouble. The rug­
gedness of such tools is indicated by the 
fact that a large outlet for them is  in ham­
mers used to break and drill concrete. The 
electrical method offers savings in weight 
and freedom from auxiliary equipment. 

The conveyor line is  a frequent user of 
magnetically induced vibrations. Not only 
will relatively tractable materials like sand 
move smoothly down a properly oscillated 
trough, but also obdurate obj ects such as 
dog biscuits or metallic fasteners which, 
under ordinary conditions, may not "flow" 
at all. Although the eye sees only a uni­
form progression, the goods are actually 
thrown forward in a series of  small, rapid 
j umps. ( The dog biscuits-and articles less 
inherently humorous-will move as steadily 
up a slight incline as they will on the 
level, and vibration conveyors are often so 
used . )  

B y  means of a rheostat, t h e  rate of feeding 
can be varied from, say, 10 tons per hour, as 
in one application in a smelting plant, to a 
slow dribble. Vibrating conveyor feeders 
are particul arly useful in conjunction with 
automatic weighing devices, because the 
close control possible allows an operator 
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to feed rapidly until the scale beam trips, 
then to stop the flow of material instantly. 

In spite of the wide use of magnets in 
other fi elds and the accumulation of much 
empirical data, there are no comprehen­
sive formulas which permit the ready cal­
culation of optimum dimensions for a given 
condition. Experience during the past dec­
ade, therefore, has led to steady improve­
ment in details and to the exertion of 
progressively greater forces for the same 
movement of the magnet armature. A more 
basic improvement has been the applica­
tion of "power pulses" to energize the mag­
nets_ Engineers attempting to avoid 
vibration, strive for a smooth, steady flow 
of  power through their apparatus ; builders 
of electromagnetic vibrators want, and 
have obtained, power that comes in spurts. 
The simplest way to supply the magnets 
with oversized "quantums" of energy sep­
arated by periods of no current flow is  to 
use so-called half-wave rectified alternating 
current ( produced by passing alternating 
current through some electrical valve that 
allows current moving only in one direction 
to pass through it) . 

A recent and important advance is the 
use of pulses created by condenser dis­
charges, a method that allows great flexi­
bility in the frequency at which the pulses 
are supplied. Developments in large 
capacity electronic tubes permit the original 
source of power to be either alternating 
or direct current, and in this manner make 
control of the condenser discharges commer­
cially feasible. 

The icy permanence of print makes the 
prediction of applications for this increased 
versatili ty a dangerous pastime, but magnets 
are already shaking screens in many process 
and mining industries. Electrically vibrated 
screens have been found particularly re­
sistant to "blinding" or wedging of the ma­
terial between the wires. 

Vibration is necessary in making pulp 
fibers mat into a sheet of paper ; it is also 
b eing used in the placing of concrete. Satis­
factory consolidation can b e  obtained with 
lower water-cement ratios than is prac­
ticable with hand-placed mixes, and physi­
cal properties are correspondingly better. 
Artifici ally i nduced vibration has even 
proved to b e  a valuabl e means of testing 
laboratory specimens and completed struc­
tures such as bridges, buildings, and water 
tank towers. Oscillators are attached to 
the structure, and measnrements are made 
of energy input and the degree of dampen­
ing. From the readings can be deduced such 
dynamic properties as endurance limits, 
periods of  resonance, and the existence of 
structural defects. 

In these cases, as in most others where 
vibrations are deliherately created, no ran­
dom shakes will do, but it is necessary to 
provid e  oscillations which can be adj usted 
to meet variations in the conditions or to 
give optimum results. 

COPPER-BEARING CEMENT 

A C OPPER-BEARING cement, recently 
announced, appears to have possibilities 

of great usefulness in making "composition" 
floors, stucco, and mortar for tiles and glass 
brick, reports Highway Research A bstracts. 

Finely divided copper incorporated with 
"caustic" magnesia ( not the dead-burned 
MgO ) and mixed with a solution of magne­
sium chloride, produces in the mixture a 
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sharpen, engrave, etc. Plugs 
in any A C  or DC socket. 
18,000 r . p . m .  16 oz. 

Get A Demonstration 
a t  H a r d w a r e .  T o o l  o r  
Dept. Stores .  o r  order on 

��iR.
air�.75 �gs���ti

-
d
B\�ft� F R E E 64·P4GE CATALOG 

3 Accessories . . .  De Luxe �����et�e i��orrh:�:o�id� ��'t�:� 
Modf'l.  25,000 r . p . m .  12 oz. tion in crafts' work and industry 
$ 1 8.50 with 6 Accessories. all over the world. 

Chicago Wheel & Mfg. Co., 1101 W. Monroe 51 .. Depl. S A, Chicago, III. 

Speedo PR I N T DRYER 
DRIES FIVE l 1 x 1 4  PRI NTS IN 1 5  MINUTES 
JUST OUT. New im­
proved model . ALL 
METAL CABINET, 
with insulated bake­
lite handles. Dries 
glossies simultaneous­
ly with large quan­
tities of regular matte 
or semi-matte prints. 
Accommodates a l l  
your prints at once. 
400 contact l"xl �2" 
prints, up to six 8"xlO" all in one drying. Produces flat, 
smooth prints, without warping or curling or loss of 
tone, in only 15 minutes. Electrically warmed and 
circulated air scientifically controlled to provide ab­
solute protection against scorching. Operates on UO-V. , 
60 cycle, A. C. current. Pat. Pend. Sold direct to you 
from factory for only $ 1 4 . 8 5 .  60-day money back guar­
antee of excellent results. Shipped prepaid if remit­
tance accompanies order or write for free particulars. 

GENERAL DEVICES CORPOItATION 
3125 Lookout Circle, Dept. 59, Cincinnati, Ohio 

llV E 
DANG£ROUSLY 

'J Nietzsche. Philosopher 
• -- sal 

Learn To Wrest 
The Utmost From Life ! 
DON'T HOLD BACK-life is yours 

to live and enjoy each conscious 
moment. Not in a sheltered, routine 
living, but only in a tempest of life's 
forces-which challenges every element 
of your nature-will you receive that 
inspiration, those ideas, which will bring 
you personal supremacy and happiness . Live boldly but knowingly- learn to uti­
lize nature 's laws to the fullest extent. 

A F R E E  B o o k  of Fac t s  
Let the Rosicrucians (not a religious organi­
.�ation) show you how to direct lillie - known 
laws of life and mind -used by the sages for 
centuries. Write for the free book, '�The Secret 
Heritage" today. Address Scribe: R.K-A. 

The ROSICRUCIANS ( A M O R C )  
San Jose, California, U .  S .  A, 

S C I E N T I F I C  A M E R I C A N  

synthetic mineral that has good resistance 
to weathering. Thus compounded, the prod, 
uct possesses the advantages of flexibility, 
resilience, and adhesiveness without the dis· 
advantages of poor weathering, efflorescence, 
and incompatability with lime. 

Strength of the cement is high-several 
times that of Portland. The two materials do 
not compete, however ; the copper· bearing 
cement, because of its higher cost and high 
heat of setting, is not intended for massive 
work ; it supplements Portland cement. 

How admirably the cement supplements 
and complements other building materials is 
indicated by a statement of some of its prop­
erties and uses. It is not damaged by water. 
It bonds perfectly with a great many sub· 
stances ; for example, its adhesion to sand­
blasted glass is more than 100 pounds per 
square inch. It can be troweled, brushed, or 
sprayed into position. Setting is very rapid. 
As a masonry paint it allows the material 
underneath to "breathe." And it will take 
almost any kind of filler or aggregate : saw· 
dust, marble, asbestos, or what not. 

FUEL THE giant turbines of a luxury 
liner use almost 32 ,500 barrels of 

fuel oil on a transatlantic crossing. 

MIDGET MARINE RADIO 

TELEPHONE 

F OR the

. 

safety and convenience of those 
thousands of yachtsmen who put out to 

sea in small boats, the Western Electric 
Company is introducing a low priced, midget 
marine radio telephone so simple to operate, 
so reliable and small, that it may be com· 
pared with the familiar telephone ashore . 

The little instrument is designed to link 
those aboard the craft with the telephone 
system on land, with the Coast Guard, and 
with other radio-equipped boats. 

To make a call with the new instrument, 
the user merely turns an "on" switch which 
places the equipment in operation, presses 
a "talk" button contained in the handle of 
the handset, and gives the telephone opera­
tor the number desired. Calls coming from 
shore, or from other boats, are signalled by 
a loudspeaker contained within the instru-

For reliable marine phone service 
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ARISTO CHRONOGRAPH 

I f  y o u  a r e  e n g a g e d  
i n  laboratory, experi­
mental, technical work, 
or sports or hobby ac­

tivities w h e r  e 
exact time mea­

surements are es­
sential, you'll find 
this Aristo Chron­
ograph invaluable 
on your wrist. 

IS-Jewels 
, • •  It's a I / 5th 
sec. Stop Watch 
with a secondary 
recording dial tell­

ing total elapsed time to 
30 min. It's a regular 
Timekeeper. Time-out 
feature enables you to 
skip interruption periods 
in making a time study. 
S w i s s  movement in 

1 YEA R ' S  ABSOL U TE stainless, burnished steel 
GUARANTEE against c a s  e with English 
mechanical defect.  Only leather, sweat - proof $26.60, C . O . D .  or send strap. 7L'i��k p�ic:r$�F) Order. $26.60 

A R 1 S T 0 I M P  0 R T e O . ==== 
=630 5th Ave . •  Rad io City . N. Y. City� 

Esta blished 1 853 

Corn Exchange 
Ban k  

Trust Company 
1 3  WI LLIAM STREET 

and 

74 Branches located in 

Greater New York 
Member of the Fe-dera l D e posit I nsura nce 

Corporation 

Listen 
-to -tltls , Reeo1"t/. 

SPEAK 
FRENCH 
SPANISH, GERMAN O R  ITALIAN 
AT ONCE 

It's almost beyond belief how easily you can learn to 
speak FRENCH, GERMAN, SPANISH or ITALIAN by 
listening to Cortinaphone Records, Thousands in all 
walks of life have quickly learned. 

LEARN BY LISTENING 
Fastest way known to learn a foreign language! 

Ingenious Cortinaphone records. used by leading col­
leges, teach you at home by talking to you. Your pro­
nunciation, accent more perfect than by any other 
home method. Speak another language for cultural, 
social, traveling, business advantages. No tea.cher re­
quired. Learn privately. few minutes a day. Phono­
graph supplied if needed at small cost. 

FREE BOOK !!'o..��� �uo�kJl�.
o;r:ejs:::: t�rI� 

how ! Mail at once for "THE CORTINAPHONE 
SHORT -CUT," which tells you how you can learn to 
speak a foreign language at once. When writing indi­
cate the language you are interested in. Address, 
CORTINA ACADEMY, SUITE 159, 105 West 40th 
Street, New York City. 
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• Never before an 
Evinrude so inexpen­
sive to own, so handy 
and economical  to 
o.p e r a t e .  T�� sensa,� t l o n a l  new Mate 
fits your own or rent­
ed boats-drives row­
boats up to 4 V2 mi les 
an hour, canoes up to 
5 miles. Runs all day 
on a single gallon of 
fuel. Amazing start­
ing ease - a fl i c k  of 
the starting cord and 

you're away! Write 
or catalog today! 

Evinrude offers the widest range of 
models, from the lightest, handiest, 
to t h e  swiftest, most powerful. All 
are famed for exceptional s t a r t i n g  
ease, smoothness, reliability. A l l  offer 
advanced Hooded Power construction, 
Co-Pilot 5 reering, certified horsepower. 

AN ELTO FOR ONLY $29_50 
New Elto Cub weighs only 8V2 pounds, 
costs only 2C an hour to run. Now, a 
complete line of 6 Elto models-built 
by E"inrude-offer outs"mdin�:qu.alil:Y.;:: 
at low cost. W rice 
and Elto c a t alogs,  
Boat & Motor Selector. 

EVI N R U D E  M O T O R S  
4239 N .  27th St. Milwaukee, Wis. 

All Prices F. G .  B. Factory 

WANTED: MANUSCRIPTS 
New York Book Publisher respectfully solicits 
worthwhile manuscripts for publication on 
Royalty or Co-operative basis .  

F O R T U N Y'S.  P u b l i shers-67 W est 44 St. , N.  Y. C. 

�I E���s ���eenI�d�r���?!�:_ 

veloped and protected. Send us a rough sketch or 

m odel of your invention and we will s ubmit com­
plete report backed by thirty years' experience. 

Confidential service ; bank references furnished. 
Modern equipment. \Ve also manufacture inven­
tions in any quantities at l ow cost. Free booklet 
' .'Making Imentions Pay" sent on request. 

C R E SC E N T  T O O L  C O M  P A N Y .  D e pt. H , Ci n c i n n at i , O .  

Experimental and Model Work 
Fine Instrum'ents and Fine Machinery 

Inventions Developed 
Special Tools. Dies, Gear Cutting, Etc. 

H E N RY Z U H R, I n c. ,  1 87 Lafayette St., N. y_ C. 

I t.�LI'NG· � A l n i c o  M a g n e t 

1\,....: ... ' " B a r s . S t r o n g  

c:,'V� N� W �nou�h to balance 
. c:;.. . In mld-alr. Can be 

IT FLOATS �. used for � . .  
... 

... . hundreds of iii b � experiments. • I 
B L A N A Sensitive Relay 2500 f�:'1Sph o�o :edd�a: 90 ¢ 

Established 1923 fl�a��I�S d�
.
iC�: 

Relay $1.25 
64 Dey St. N. Y.C. Please Include Postage. 

NE W AUTOMATIC ADDER, $3.75 
Makes adding e a s y .  It' s accurate. 

Quick. durable and e a s ily operat.ed. 
Capacity 8 columns. SaYc time, brain 

\vork and errors. 85.000 pleased 
owners. Fully guaranteed. Price 
$3'. 75  delivered. Agents wanted. 

INVENTIYE 
I N V E N TORS : Send immediately for your copies of 
our big new FREE B O OKS. "Patent Protection" 
and "Selling an Invention." Sixty-eight pages of in­
teresting facts. Tell how Patent Laws p rotect you ; 
kind of sketch or model needed ;  simple steps to 
take without cost ; how successful inventors have 
secured financial assistance ; show interesting in­
ventions ; illustrate important mechanical move­
ments . Other men h ave read a n d  prOfited by th ese 
books. With books we also send Free Evidence of 
I nvention form, that you can use to establish date 
of disclosure. Prompt service, reasonable fees, de­
ferred payment plan. Strictest secrecy. Highest ref­
erences. Write us today. The facts in our books are 
worth money to the man with a good invention. Ad­
dress : Victor J _  Evans  & Co., Reg istered Pate n t  At­
torneys, 1 20 - K, V ictor  Bu i ld ing ,  Was h i n gton ,  D. C_ 

S C I E N T I F I C  A M E R I C A N  

ment. The loudspeaker may be switched off 
during the subsequent conversation. 

Provision may be made also for "selective 
calling." A boat so equipped is assigned a 
number, and its equipment maintains a con­
tinuous, silent watch, to receive only calls 
that may be directed to it. When the shore 
station operator dials its number, a tele­
phone bell rings exactly as on land. 

Built in a single, self-contained unit, and 
designed to occupy less space than a small 
overnight bag, the instrument is easy to in­
stall. Radio transmitter, receiver, power con­
version pack, and built-in loudspeaker are 
all assembled in a special metal cabinet that 
is  finished to resist corrosion, and only three 
electrical connections are required for in­
stallation : the antenna wire, ground, and 
power supply. 

The device may be operated from a six 
or twelve volt battery or it may be simply 
adjusted for use with other voltages. The 
transmitter operates on any one of four 
crystal-controlled frequencies. By merely 
changing the quartz plates, frequencies other 
than those originally selected for the trans­
mitter may be substituted, within the range 
of the equipment. No further tuning adjust­
ment is required when making the change. 
The receiver, too, may be crystal-controlled 
if desired, which eliminates the incon­
venience of "fishing" for incoming calls. 

Specially trained personnel is not required 
to operate the equipment_ The regulations 
of the Federal Communications Commission 
permit the operation of radio telephone 
equipment in marine service by persons 
holding a third class radio telephone oper­
ator's license which calls only for an ele­
mentary knowledge of the radio laws and 
regulations, and familiarity with the method 
of operating the equipment_ 

PAINT ON A WATER­
BEADED SURFACE 

ORDINARILY, paint must be applied 
to a dry surface to furnish a satisfac­

tory and permanent finish. This rule need 
not always be followed, say the manufac­
turers of Wet-X-Hale paint. They claim 
that their product will adhere perfectly to 
wet surfaces, as well as dry, and will elimi­
nate the need for temporary shutdowns or 
interruption of working hours due to wet 
surfaces. 

The manufacturers state that the mate-

New paint covers a wet snrface 

'Fore • • • • 

the f i nest vaca t ion  eve r 
come to the fa mous 

Buckwood Inn 
AND 

Shawnee c�:�ry 

• 

• 

• 

• 

• 

• 

• 

• 

2 HOURS from New 
York or Philadelphia 

OUTDOOR SWIMMI N G  

POOL 

OUTSTA N D I N G  C HAM-

P I ON SH I P  GOLF COURS E  

BOAT I N G  A N D  

F I S H I N G  

1 2 5  ROOM H OSTELRY 

EXC E PTI ONAL 

C U I S I N E  

DAN C I N G  N I G HTLY 

I N  G R I L L  

AMERI CAN & 
EUROPEAN PLANS 

EXCLUS IVE  

CL I ENTELE 

Send for Booklet and Rates 

SHAWNEE-ON-DElAWARE 
PENNSYLVANIA 
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• Your personality is judged by your every­day conversation. Whatever you say can 
and always should reflect your real abilities. 
Are you sure you make a good impression 
every time you talk? 
• In your conversation lies the opportu­
nity for social and business advancement 
-new friendships-new contacts-popu­
larity-promotion-in short, SUCCESS. • You may have this booklet FREE. It 
describes in detail a simple and practical 
method for self.training in conversation -in your own home. 

This unique method is 
h e ar t i l y  e n d o r s e d  b y  
leading educators. 
• Acquire ease and skill 
in conversation .  T h i s  
booklet tells you how. 
Mail coupon or write to 
Convers ation I nstitute, 
Dept. 2 2 86, 3 6 0 1  Mich· 
igan Blvd., Chicago, I ll. 

!Advenlures 

- - - - - - - - - - - - - - - - - .... --... 
Conversation Institute 
Dept. 2 2 1:1 6, 3 60 1 Michigan Boulevard 
Chicago, Illinois, U. S. A. 

Please send me your free hooklet "Adventures 
in Conversation." 

Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Address • • •  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

City _ _ _ _ _ _ _ _ _ _  • • • • • •  _ _ _ _ _ _ _ _ _  State _ _ _ _ _ _ _ _ _  • 

A U T H E N T I C  R E P R O ­
D U CT I O N  O F  P R E H  IS­
T O R I C  A N D  M O D E R N  

A N I M A LS 

in R oyal Bronze F in ish.  

24 s ubjects, 35c each, 
postpai d .  

Including: 
Brontosaurus 
Fawn 
Rhinoceros 
Penguin 
Frog 
Lion 
stegosaurus 
Sea Horse 
Squirrel 

Actual size : 4 in. long 

Turtle 
Polar Bear 
Steer 

Send for our complete illustrated list. 

SELLRIGHT GIFTWARES CORP. 
820 Gates Avenue B roolclvn, H. Y. 

S H O R T- C U T  A R I T H MET I C  
Accountants, bookkeepers, teachers, derks, time­

keepers, save time and insure accuracy. Simplified 

arithmetic. Absolutely NEW METHOD from 

entirely new angles. Complete $2.00. Detail. 
FREE. Arith-Magic, Dept. P, Maywood, Illinois. 

'37 RIFLE CAL. 30-06 
Assembled. refinIshed and proof tested. Used selected 
barrel, ::!4". heat treated receiver, properly head spaced. 
Su�table for Leg!on. Posts . and Hunting. Length 44", 
weight 9 Ibs . •  shIppmg weIght 16 Ibs. Price $18. cata­
log, 286 pages for 50 cents. New circular for 3c stamp. 

FRANCIS BANNERMAN SONS 501  Bway. N. Y. City 

S C I E N T I F I C  A M E R I C A N  

used in this paint will absorb moisture 
from the surface being painted, the moisture 
appearing almost instantly on the paint 
surface, from which it evaporates. The paint 
sets and dries with a non· water· reversible 
film. All colors and numerous types are 
available for various purposes. 

POWERFUL steam generator no larger 
than an incandescent lamp, and similar 

in appearance, has just been announced by 
the Westinghouse Lamp Division, Westing. 
house Electric & Manufacturing Company. 
With a thermal efficiency of 90 percent be· 
cause the heating coils are directly immersed 
in water, this flash·type of heater can gen· 
erate superheated steam from cold water in 
less than 15 seconds. It is made in 1000·, 
1500·, and 2000-watt sizes, with evaporating 
capacities up to 5.7 pounds of water per 
hour, and can superheat steam to 350 de­
gress, Fahrenheit. 

The cylindrical case of the diminutive 
steam boiler, 9% inches long over all, is made 

Midget electric boilers generate 
steani after 15  seconds of  operation 

of transparent glass, capable of withstanding 
an internal pressure of 25 pounds per square 
inch. It is  provided at one end with two 
heavy electrical terminals, sealed directly 
into the glass. The chemical-resistant glass 
is capable of withstanding mechanical stress 
and will also withstand being transferred 
instantaneously from cold to boiling water, 
or vice versa, without cracking. A threaded 
pipe is sealed into the opposite end of the 
envelope as a steam outlet. Resistance wire 
coiled on an insulating core occupies most 
of the interior of the heater, leaving, in 
fact, space for but five ounces of water at 
a time. 

The generator may be used for many pur­
poses for which either no steam supply has 
been available or where the economy or 
convenience of the new method of steam 
generation is outstanding. The steam gen· 

... --WANTED-M EIIIII---. l erated by the new device may be used for 
the sterilization of dishes, glassware, in· 
struments, utensils, clothing, cloths, toilets, 
and furniture. It may be used in the process 

. of steam distillation often necessary in chem­
ical laboratories and in small chemical 
plants. It will furnish a convenient steam 
supply for pressure cookers and small steam 
ovens, and can be used to supply industrial 

to cast 5 and IOc Novelties, Toy Autos, Ashtrays, etc. 
Can be done in any spare room, basement or garage and 
no experience necessary. A rare opportunity for 1939 to 
devote spare or full time to profitable work. Apply only 
if you mean strictly business. stating age and space 
available. Write Dept. S. 

M ETAL CAST PRODUCTS CO. 
1 696 Boston Road N ew York City 
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Are you� 
�pulling your spare time to 

good advantage ? 

� one of the many who are 
seeking a new field to en� 
ter ? 

� seeking a means to save 
money wherever possible ? 

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

HOPKINS' 
CYCLOPEDIA 

OF 
FORMULAS 

Is the foundation for the 

beginning of a fascinating 

hobby ; the groundwork on 

which to build a practical 

knowledge of useful chemi­

cal facts. 

Is the foundation for 

hundreds of suggestions for 
those who are seeking sala· 

ble articles which can be 
manufactured at home 

profitably on a small scale. 

-+ --

IF you want to save money 
on wines and liquors ; 

your dyes, inks, polishes, 
soaps, paints and varnishes, 

a d h e s i v e s ,  a n t i s e p t i c s ,  

bleaches, cosmetics, etc. 

You can profitably make 

them from the 15000 form­

ulas contained in the 1077 
pages of 

HOPKINS' 

Cyclopedia of Formulas 

$5.50 postpaid (domestic) 

For sale by 

SCIENTIFIC AMERICAN 
24 W. 40th St., New York City, N.Y. 
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" Dominoes are the masks for 
the hidden numbers. the col­
lective numbers," 

BOOKLET 25 cents 

THE MONOGRAPHIC PRESS 

1 06 WAS H I N G TON ST. 

F A I R H A V E N  M ASSA C H U S ETTS 

"ALN ICO" Powerful, Permanent 
MAGNETS 

HORSESHOE or BAR 
Newest aluminum, nickel and cobalt steel alloy. 
Horseshoe L I FTS M A N Y  T I M ES OWN W E I G H T .  
Useful, interesting, startling a n d  practical experi­
ments. Set of two will permit experimentation with 
all properties of permanent magnets. N EW LARG E 
S I Z E  8 · 0 Z .  H O RS E S H O E ,  $ 1 .40 P OSTPA I D .  

H o rseshoe  (4·oz.)  . . . .  $ 1 .00 ea.  

B a r  (set of 2 )  . . . . . . . . . .  $ 1 .50 

Sent  Postpa id  - No C. O.  D . -
N o  Sta m ps.  I n terest i n g  

"A l n i co"  Cata log, J 4 ,  1 00 

DARRY ROSS 
SCIENTIFIC A ND  LABORATORY 

APPARATUS 

69 Warren St., N ew York C ity 

It' tIAI�lO '  , 'j i. 8)(" m dm. The C SM'e i. 25" 'on .. nd \ ' , I I '�'J 't� f�:e:'::r":":�l.;·th �mion. It.
�:J 

' \1 1 1 1 \ 1 1 1 1  ""l ll l Ii :::u::�:. on the preMO' m" ��� 
one today. Monev refunded .f you are not 
satisfied. Price. Wlth InstrllctiolllJ. $5.00. 

1 Cash or C.O.D. Ciroularfl free. 

Q I I Gilson Slide Rule Co., Stuart, Fla. ,,{ 1 1  t I  1 1 1 1  I I , , Slide Rulfl Maket'uinCfJ 1916 

You Audit the Accounts 

of you r  Treasurer, 

Why not your Insurance? 

After a l l  it is  the 

Basic Assurance of your 

Investment 

L. S.  TREADWELL & Co . •  INC. 
I N D E P E N D E N T  a: U N AFFI LIAT E D  ADVI S E R S  

t 1 6  J O H N  STREET NEW YO RK 

S C I E N T I F I C  A M E R I C A N  

A PROBLEM FOR THE 

MATHEMATICAL READER 

A FARMER tethers his cow to a stake 
driven at the edge of a circular pasture, 

200 feet in  diameter. How long should the 

rope be if the cow is to be allowed to graze 
one half the area of the field ? 

This problem is offered by Lieutenant· 
Commander Leonard Kaplan, United States 
Navy, to readers who enjoy wrestling with 
things mathematical. No prize is offered 
for its solution. The correct answer is 1 15.87 
feet but the solution-which is the part 
having chief interest to the mathemat i ·  
cian-will be published in this department 
next month. 

Lieutenant·Commander Kaplan was the 
author of five problems offered in our April, 
1939, number, page 219. The answers were 
given in the same number, on page 251, but 
the solutions were not published because 
they were so long. The solution to the above 
problem is not so long and will be pub· 
lished. In the meantime, please address all 
correspondence regarding this problem to 
Lieutenant·Commander Leonard Kaplan, in 
care of Scientific American, 24 West 40 St., 
New York, N. Y., and it will be forwarded 
unopened. 

steam for other small·scale processes. Used as 
a still, it could produce on short order lim· 
ited supplies of distilled water for drink· 
ing, for garages in isolated places, or for 
medicinal purposes. The generator can be 
used to raise the temperature of water to 
boiling, for dishwashing or for general use 
as a domestic hot water supply in dwellings. 

To REMOVE SILICA 

FROM WATER 

MOST natural waters contain silica 
which, if  the water is used for boiler 

feed purposes, may react with any calcium 
present to form a hard deposit of calcium 
silicate. If the silica content of the water 
can be kept below five parts per million, the 
possibility of its concentration and subse· 
quent precipitation as silicate scale is greatly 
reduced. 

Data recently published by the National 
Aluminate Corporation indicate that silica 
may be removed from water by treatment 
with hydrous aluminum oxide and that the 
oxide may be prepared from sodium alumi· 
nate. It was also found that pH control is 
necessary for optimum results. 

T I M  E 
C O U N T S  
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i n  applying for patents. Don't 
risk delay in protecting your 
invention. Send sketch or model 
for instructions or write for 

F R E E  B O O K FREE book. "Patent Guide for 

Contains vnlllllble infor- the Inventor, "  and "Record of 
mation relating to pntent J nvention" form. No charge on 

:�ifon;�·u �i�l�g?:t cl:�rg�� how to pfoc·eed. Prompt, care -
Write: fuI, efficient service. 

CLARENCE A.  O'BRIEN AND HYMAN BERMAN 
Reg istered Patent Attorneys 

5485 Adams B u i l d i ng ,  Wash ington,  D .  C .  

Salaried Positions $2500 to $1 5,000 
O u r  confidential system (hiding y o u r  identity) works 
for you ; serves to increase your salary ; promotes yoU 
for high salaried executive positions at moderate cost. 
If  you have earned $2500 or more ; can prove it. write 
for valuable information. No. 34. Executive' s Prom o ­
tion S e n i e e .  Washington, D. C. 

INCORPORATED, HARTFORD-CONN. 

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

Try the new 
PIKE Electric: 

Reader 
A boon for elderly people and oth­
ers with poor eyesight. Wonderful 
for doctors, scientists and draftsmen. 

Write for free inform ation and de­
tails of this new invention that 
makes reading matter 3 times larger.  

E. W. Pike & Co. E l izabeth, N. J. 

G E A R S  
In  stock- I m mediate Del ivery 
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complete line iscarried in ourChicagoetock. 
Can al80 Qllot.e on 8pe�illl genrl'! ?f any ,k ind. 
Send us your blue prmti!l and mqulrlee, 

Write for Catalog No. 20 

CHICAGO GEAR WORKS 

769·773 W. Jackson Blvd .• CHICAGO, 01. 

CA RD and PHOTO 

STEREO·MIRROR 

The only scientific single picture 
stereoscope on the market. 

P R I C ES $2.25 and  $3 .50 
N ow you can have a miniature 
STEREO- M I RROR for only $1 .00. 

Send for leaflet 

N U - MIRROR CO., Bridgeport, Conn.  
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A LONG FELT NEED 
IN THE DARK ROOM 

R E C O N D I T I O N S  
YO U R  EQ UIPME N T ! 
I t takes so l i t t l e  t ime, so l i t t l e  effort, 
costs so very l i t t l e  to keep you r equ i p ­
men spark l ing l i ke new l 

S i mply PA I NT ON "W I LLO-WH ITE" ! 
Dr ies i n  l ess than two hou rs I P resto I 
Troys, s i nk, she lves and a l l  you r equ i p ­
ment l o o k  l i ke new and W I LLO­
WH ITE makes them 

• Acid Proof !  
• Alka l i  Proof !  
• Water Resistant ! 
• Impervious to Hot Wate r !  

W I LLO-WH ITE is  ne i ther  a pa i n t  nor 
a lacquer, but a secret form u l a  we've 
deve loped to work new wonders for you r  
dark room equ ipment I 

Obta inab le  

P I NTS 

95c 
i n  conven ient  s izes : 

Q U A RTS G A L L O N S  

$1 .80 $6.80 

E L I M I NA T E  R UI N  
O F  PRIZED SHO TS 

WITH THE 

R A D I A R T  
F I L  T O R E T T E  

The Radiart F i  1 -
torette i s  a pa i r  of 
bott les coupled with 
a bake l i te  can nector 
i n  wh ich  i s  p laced a 
sma l l  d i sc of fi l ter  
paper, he ld  i n  p lace 
by a sta i n l ess stee l  
r ing.  

I t  g ives you safety 
for a l l  you r  f ine  g ra i n  
negat ives and pr ints, 
and fresh - f i l te red so­
l u t ions whenever 
needed. 

including a molded plas­
tic filter neck. 2 white 
glass quart filter vessels 
and a supply of fllter 
paper discs. 

MAIL O RDERS FILLED 

World's Largest Exclusive Camera 
Supply House 

S C I E N T I F I C  A M E R I C A N  

Conducted b y  J A C O B  

KID PICTURES 

P ICTURES of children know no sea­
sons_ They furnish one of the most 

stable subjects in all photography. In any 
mood, at almost any time, children are 
"available" for picture-making and need 
little urging, if any. The matter of dress, 
too, is  hardly of any consequence, their 
mothers to the contrary notwithstanding. 
In fact, "dressing up" the children for pic­
ture-making is one of the chief problems 
the photographer has to combat. Not only 
do the children often appear stiff when 
subjected to these embellishments, but they 
fail to behave naturally, with the result 
that the picture is, in some sense, a failure, 
no matter how good it may turn out to be 
technically. 

So take your kid pictures when, as, and 
if the opportunity occurs for unusual shots. 

"Gee" 

Move close for pictures of children in order 
to reveal their childish expressions. Avoid 
contra sty or low-key lighting as much as 
possible. Don't worry about freckles or 
lost teeth, but make the most of them. Get 
them candid-wise or let them pose them­
selves naturally, in  the latter case perhaps 
aided by a hint or two from you. Babies 
will give no trouble in this regard because 
they don't know what you're about anyway. 

Don't spare film when the kid shooting 
is good. Although occasionally you will 
get just the right expression and pose the 
very first try, the chances are that you will 
have to take several in order to afford a 
selection later on. Any camera will serve 
the purpose and the use of the enlarging 
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"Little Miss Homebody" 

process will make up for any lack of ability 
to come closer with your particular lens 
equipment. Where it is  found desirable, 
some diffusion under the enlarger will fre­
quently help to improve the result by soften­
ing sharp outlines. Watch out for good 
backgrounds when you can, but since you 
cannot always choose, it  may sometimes be 
necessary to shoot against a disturbing 
background or not to shoot at all. Such 
a picture as "Gee ! ", for example, either had 
to be made as it was or be lost altogether. 

Illustrating this piece are a few pictures 
of children made on different occasions. 

"Susie" 
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"Hi, there" 

"Hi, there ! "  was one of those impromptu 
things that make the photographer's life a 
happy one. While we were idling with the 
camera towards the end of a busy picnic 
day, a mother and her baby, friends of our 
group, came along to join us. As they reo 
clined on the grass conveniently only a 
few feet away from the camera, we shot 
head on from ground level just as the baby 
was exchanging smiles with someone stand·  
ing back of us .  The pose of the  mother's 
head as well as that of the baby, together 
with the animation expressed in both faces, 
seemed made to order. 

A week·end visit with friends produce.l 
"Little Miss Homebody." One of the secret 
objectives of the trip was to make a picture 
of the little daughter of the couple we were 
visiting, but she was an extremely active 
ehild and we had almost despaired. Final. 
ly, just as we were about to leave on a few 
hours' auto jaunt into the country, she sat 
down in a big chair by a window. There 
was not much light coming in, but oppor· 
tunity was knocking and we had to make 

"Pals" 

the best of things. Setting the camera on 
the window sill to steady it and asking the 
�ubject to hold still "for a second" we haz­
arded a shot at 1/5 of a second, f /3.5 lens 
opening. The negative showed the hands 
sharp, but the head had moved slightly. 
The expression and the pose were so charm­
ing it seemed a pity to lose the picture just 
because of a little movement of the head. 
The solution came in the use of a diffusion 
lens during enlargement. This effected the 
desired compromise between the sharp 
hands and the "soft" face definition, besides 
affording a pleasant and desirable atmos­
pheric effect. 

"Susie" was also enlarged by diffusion, 
this time in order to minimize the harsh­
ness of the high-lighting as well as to assist 
in reproducing the mood of the subject at 
the time the picture was made. 

"Gee ! "  was another picnic shot and was 
one of a group we shot "from ambush." 
The boy knew the camera was present but 
appeared to ignore it. At the particular 
moment this picture was made, he was lis­
tening wide-eyed to the sound of an air­
plane passing by. The person sitting by 
him moved back quickly so that while the 
background is somewhat cluttered up, the 
boy's face and figure predominate. If there 
were more leisure time than we have at the 
moment, the paper negative process could 
be profitably employed in removing most 
of the obj ectionable background. 

"Pals" was shot against the clouds from 
an extremely low position. More of the 
figures was included than shown in the 
picture, but cropping under the enlarger 
enhanced the effect by bringing the faces 
into greater prominence. 

HAVE You TRIED 

CONTRAST FILTERS ? 

A DARK sky standing out in stark con­
trast to white clouds is not true to 

nature, of course, but there is no doubt as 
to its pictorial effectiveness. The yellow 

S ale ! 
VO I GTLAN DER 
RANGEF I N DER 

B E S S A 
( D I S CO N T I N U E D )  

With Hinged Yellow Filter 

A ttached to Lens Mount 

Voigtlander f3 .5 Heloma r 
Anastig mat Lens 

in  Compu r 
Rapid Delayed-Action 

Shutter with speeds up to 
1 -400th pa rt of second 

T H E  Rangefinder Besso combi nes a l l  

t h e  best features o f  the reg u l a r  Besso 

with  the add i t ion of the extremely va l u ­

ab le  automat ic  b u i l t - i n  coupled range­

f inder by means of wh ich the fast Vo igt­

lander  lenses are focused to moximum 

sha rpness even when the camera is  

c losed. Has conven ient  tr igger release 

wh ich d i sappears when camera i s  c losed .  

Strea m l i n e  shape. Two s ize optica l 

f i nder. H a l f  s ize mask for p ictu res 

I 'Ysx2 14  as we l l  as  2 Y4x3� . Uses No. 
1 20 or 620 fi l[l1.  

$4950 
•. I Formerly $67.50 

I • • I Mail orders filled, 
. • . Send jor Booklet 

S. R. A. 

World's Largest Excl usive Camera 
Supply House 
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Y o u  C a n  W i n 
one of 

2 7  
P R I Z E S  

E· VERY ONE who owns a camera 

has a chance of winning a val· 

uable prize. Plan now to enter your 

prints in this contest. You may enter 

any or all of the three divisions, but 

not more than two prints may be en­

tered by one contestant in any one of 

the divisions. 

Specific rules for this contest are pub. 

lished below. Be sure to read them 

before you submit _prints. 

RULES of the Contest 
• 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 11 by 14. Prints 

need not be mounted, but may be at 

the contestant's option. 

• 3. Photographs must be packed properly 

to protect them during transportation. 

• 4. Non-winning entries will be returned 

only if sufficient postage is included when 

the prints are submitted. 

• 5. Each entry must have the following 

data written on the back of the print or 

mount:  Name and address of contestant, 

type of camera, and film, enlarger and 

paper used. 

• 6. Contestants may submit no more 

than two prints in each group. but may 

enter any or all groups. 

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

• 8. Prize-winning photographs will 

become the property of Scientific 
American, to be used in any manner at 
the discretion 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. 

• U. All entries in this contest must be 

in the hands of the judges by December 
1 .  1939.  Results will be announced in our 
issue dated February 1940. 

• 1�. This contest is open to all amateur 

protographers who are not in the employ 

of Scientific American. 

O v e r  

$ 1 3 0 0 
i n  A WA R D S  

Fourth 
Annual 
SCIENTIFIC AMERICAN AMATEUR 
PHOTOGRAPHY CONTEST ---

Prizes for BEST PHOTOGRAPHS in EACH 
DIVISION follow : 

First Prize Third Prize 

One $250 One FEDERAL 
" Lifetime"  No. 636 Variable 

LON GINES Watch· Projection Printer 
( List price $29.50) 

Second Prize Fourth Prize 

One $1 25 One FEDERAL 
LONGINES No. 1 20 Enlarger 
Watch* ( List price $ 1 7.95 ) 

Five Honorable Mention Awards, each consisting 
of 3. one-year subscription to Scientific American 

Remember that these prizes are to be given in each 

division--or a total of six watches and six enlargers 

plus 15 subscriptions to Scientific American, totaling 

$1 ,327.35 in value. 

* Watch winners may make their own selection of 

pocket style or gentleman's or lady's wrist watch. 

Submit Pictures in ANY or 
ALL Three Divisions : 
Division 1. Human-including portraits and other 
camera studies of people. 

Division 2. Landscapes-including all scenic views, 
close-ups of parts of landscapes, seascapes, and so on. 

Division 3.  Action-including all types of photography 
in which action is the predominating feature. 

In each division there will be prizes of two Longines 

wa.tches--"The World's Most Honored Watch"-and 

two Federal Enlargers. as well as five Honorable Mention 
Awards. 

This Contest Closes Dec. 1, 1 939-All Entries Must Then Be in Hands 0/ ludgu 

Address All Entries to 

PHOTOGRAPHY CONTEST ED ITOR 

SC I ENTI F I C  AM ER ICAN 
24 W .  40th St., New York City 

T H E  J U D G E S :  

M cCle l land Barclay, artist 

Ivan D m itri,  artist and photographer 

Robert Yarnal l R ichi., commercial  photographer 
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medium filter is still the most useful and 
the most convenient for the purpose. All 
we have to do is double the exposure or 
open the lens diaphragm one stop larger 
than would normally be required without 
the filter. But a deep yellow filter, requiring 
only three times the exposure, when using 
panchromatic film, or an orange, requiring 
about four times, or a red, calling for six 
to eight times normal exposure, will provide 
more dramatic sky backgrounds, though at 
the cost of over-correction. The disadvan· 
tage of using these contrast filters is  the 
relatively long exposure required, but in 
these days of very fast film emulsions, snap· 
shot exposures may be had even when using 
red filters. 

FOR THE NATURALIST 

WHAT'S wrong with this picture of 
snake's eggs ? One person tells us 

the eggs look very large when as a matter 
of fact they were quite small, roughly a 
little under 2 inches in length. Some fa· 

"Snake's E ggs" 

miliar object, preferably a pocket ruler, 
should have been placed alongside one of 
the eggs to indicate its true size, or a human 
hand might have been included in the 
view, picking up one of the eggs or holding 
it in the palm. The picture was a snapshot 
at close range, employing a supplementary 
lens. 

ADAMS INSTITUTE 

U NDER the personal direction and in· 
struction of Dr. Richard Bettini, Dean, 

whose family has been actively associated 
with photography during practically the en· 
tire century of photography's existence, a 
new school of photography has just been 
inaugurated in New York City under the 
name of the Adams Institute. Dr. Bettini's 
grandfather entered the photography pro­
fession in 1859, being later succeeded by 
Dr. Bettini's father. Many internationally 
famous persons have been photographed lly 
the three Bettini's, including royalty, aristo· 
cracy, Popes, Cardinals, and persons high 
in artistic and other quarters. 

Equipment of the school includes an 
unusually large darkroom furnished with 18 
enlargers and other equipment which rep· 
resents a wide diversification of various 
types of facilities "so that an individual will 
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have an opportunity to work with and com­
pare the different apparatus on the market." 
There are three sessions daily-morning, 
afternoon, and evening-each session last· 
ing four hours and continuing for a period of 
two weeks. 

BALLYHOO PICTURES 

AT THE FAIR 

THE Amusement Area at the New York 
World's Fair is rich in human interest 

possibilities. Among the most attractive 
subjects are the barkers at work. Night 
shots are usually more striking than those 

"Ballyhoo" 

made by day because of the more interest· 
ing lighting. Fast pan film should be used. 
Exposures at 1 /25, 1 / 50, and even 1/100, 
depending on the lens speed, are sufficient 
to record all necessary detail. Move in 
towards the front of the crowd in order to 
avoid obstructions and to get a clear view 
of the subj ect. 

LEICA 25 YEARS OLD 

IN this, the 100th year of photography's 
existence, Leica celebrates its 25th birth· 

day. With more than 300,000 Leica cameras 
in use throughout the world, the Leica 
people recount this camera's achievements : 
the first to introduce the 24 by 36mm nega· 
tive size, using 35mm motion picture film ; 
the first to use a collapsible lens mount for 
compactness ; the first to couple the film 
advance mechanism with the shutter rewind· 
ing mechanism ; the first to apply a range 
finder to photography ; the first to couple 
the range finder with the lens for automatic 
focusing ; the first miniature camera to uti· 
lize interchangeable lenses ; and the first to 
apply universality of operation to a camera 
by making available accessories to extend 
the scope of the instrument. 

THE NEW CAMERA 

THERE'S no use going against nature. 
The most plainly worded instruction 

book will be half read, if at all, in the 
enthusiasm of that first period of ownership 
of a new camera. We are so eager to start 
shooting pictures that we lose all patience 
with the hard fact that we should learn 

S C I E N T I F I C  A M E R I C A N  

Everybody Wan ls to Protect an d 
Preserve Valued Ph otographs 

I n  a Safe, Quick, Economica l  Way . . HERE IS YOUR ANSWER: 

The M u l t i - M o t 

For Sale by Most Leading Dealers and Dept. Stores. 
Write to Us for Literature. 

( Registered) 

Pholograph Album 
No adhesive required for this really 
modern mounting method. 

A GREAT TIME·SA VER 
Just insert print under mat. It is 
then not only mounted but pro· 
tected for life. 

Mat Openings ADJUSTABLE to 
ALL Popular Sizes 

A variety of extremely attractive bindings 

to meet the most exacting tastes, from $ 1  

t o  $7.5 0. 

W. C. HORN, BRO. & CO., Mfrs. (Est. 1846 ) 200 Fifth Ave., New York 

T H E A M A Z I N G  I R W I N 
B I - M I L L I M E T R E  P O R TA B L E  
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P R O J E C T O R  

PR�JECTS BOIH� 
ONLY $45.00 
Complete with two ILEX fully corrected lenses f2·2" 
focal length, f2.5·1" focal length and portable carry· 
ing case. 

ALL T H ESE F EATURES 

Two Projectors i n  One 
Now you'll be able to  afford a greater 

variety of subjects from film rental 

libraries and have parties where both 8 

and 1 6  mm film are contributed by guests. 

Positive Motor drive-Invisible motor-Twenty min­
utes continuous projection-Rock steady flicker less 
movies-Forced draft ventilation-Air conditioned 
lamphouse-Precision lens-simple thread-A.C.·D.C • .  

Motor-ultra.hi.5peed motor rewind-Variable speed 
control-Condenser lens-removable for c1eaning­
Tilting device-Quick framing device-Fan type ShUl­
let-Aperture gate-removable for cIeaning-Quict 
smooth operation-Solid cast construction-All con­
trols on one side: Easy accessibility-Separate light 
and motor switches-Finished in black and chromium 
-Built for lifetime service-Pilot light-can thread in CarrYLng case, with compartments for 

dark-Guarantee one year. camera and films included. 

ASK YOU R DEALER TO SHOW YOU THE  I RW I N  L I N E  TODAY 

I R W I  N C O R P O RAT I O N  man�facwr"r5 of sti l l  cameras from $ 1 to $2.5. 
• MOV ie  c a m e r a s  from $ 1 2.9.5 to $ 3 4 .95 and 27 W. 20th St., N ew York, N. Y. projectors from $13 .9.5 to $4.5 .  
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iass iargaiugraut 
Vol .  29 179 West M ad ison Street, Ch icago, I I I . ,  N o. 9 

Bass, the Great Educator 
in his keen desire to raise the photo­
graphic I. Q. standard of his customer­
friends offers the following list of ��best 
sellers" for your consideration, postpaid 
upon receipt of price. 

And as extra good" measure be will 
send to sundry and all interested abso­
lutely without cost a free copy or copies 
of his world-famous BARGAINGRAMS 
. . •  a useful compendium of special 
values in Still and Cine equipment. Stat'e 
your preference. 

�� 
President. 

Natural Color Film : and how to use It 
on the technique and handling of KODA­
CHROME in movjes and still. Clifford A. 
Nelson, foreword by Herbert C. McKay. ��isS

. : . : . .  : .  ���� . . .  
f
.
o

.
r 
. . . �� .. 5.

0
: . . •  �� 99¢ 

Amateur Photography : an encyclopedia, 
28 ounces heavy. two inches thick, 374 pages, 
101 illustrations, 53 diagrams . . .  formulae, 
data, glossary, telephoto, infra-red, stereo 

;'apil��I�Y
.:�I

.�� . . . �� . . . :������ $1 .79 
16mm Sound Recordiug for the 
Am ateur : written by one of our own boys 

f�fo���tfvae� ���:H�;n� . .  1�: . .  ���:$1 .50 
$3 Americau Cinematographer 
Handbook : a real reference guide by b���so

.� . . .  �: . . .  ����' . . . .  ��� . : . :  . . :$1 .39 
The more business we do the more 
cameras we take in trade-that's why there 
is no end of genuine bargains that must 
be disposed of, as they say in the ads, 
HAt a fraction of their original cost." 
And so we announce these 

Used Bargains 
v. P. Makina: film pack adapter, Anticomar 
F: 3 lens, Compur shutter . . . . . . . . . .  $Z6.50 

V. P. Zeiss Victrix: ground glass, film adapt-
er, Carl Zeiss Tessar F :4.5 lens . . . . . .  $14.50 

Kodak Pupille: Xenon F:2 lens, Compur 
shutter, soft case . . . . . . . . . . . . . . . . . . . .  $4Z.50 

Welta Weltur: 16 ex.,  range finder coupled, 
Schneider Xenon F : 2 .8  lens, Compur Rapid 
shutter, Eveready case . . . . . . . . . . . . . .  $49.50 

35mm Baldini : coupled range finder, Trio­
plan F : 2 . 9  lens, Compur Rapid shutter, 
soft case . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $39.50 
Bantam Special : Ektar F:2 lens, Compur 
Rapid, Eveready case, like new . . . . . .  $64.50 

Photovit: complete with cartridges, loader, 
Corygon F : 2 . 9  lens, Prontor II shutter, like 
new . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $Z7.50 

35rnm Welta Watson: Weltur Anastigmat 
F : 2 . 9  lens, Pronot shutter like new . .  at $19.50 

Robot I :  Tessar F :2.8  lens, case, fine 
cond! tion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $82. 50 

Contaflex: Sonnar F : 1 . 5  lens, good condition 
$195.00 

Contax II : Sonnar F : 1 .5  lens with case, 
fine condition . . . . . . . . . . . . . . . . . . . . . .  $18Z.50 

Contax III : slightly used, Sonnar F : 1 .5 lens 
$ZOO.OO 

2�-4 x 3�-4 Coat Pocket Tenax : Dogmar F :4.5  
lens, built-in Compound shutter, film adapt-
er and 3 double holders . . . . . . . . . . . . . .  $Z2.50 

Night Exakta:  Black finish, Zeiss Biotar F : 2  
lens, like new . . . . . . . . . . . . . . . . . . . . . .  $175.00 

Makina De Luxe Model lIS : With 4" F : 2 .9  
Anticomar, 73mm W. A. Orthar F : 6. 8  19cm. 
Tele-Makinar F : 4.8,  sunshade, filters, film 
adapter, ground glass panel, carrying case, 
Plaubel tripod in case . . . . . . . . . . . . . .  $360.00 

Like new Tenax II: Carl Zeiss Tessar 
F :2 .8  lens and case, list $164.00. Price, 

$110.00 

3',-4 x 4�-4 R. B. Series D Graflex : 7" Carl 
Zeiss Tessar F : 4.5 lens, film adapter, good 
condition . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $95.00 

.. x 5 Auto Graflex : Kodak Anastjgmat 
F : 4 . 5  lens. good condition . . . . . . . . . . .  $47.50 

New 66-page Cine Bargaingram No. 240 
/ree on request. 

Dept. AD, 1 79 W. Madison Street 
Chicago, III. 

CAM E RA C R OSS ROADS OF T H E  WO R L D  

S C I E N T I F I C  A M E R I C A N  

how the camera is operated before we start 
using it. This department would like to 
suggest that manufacturers aud distributors 
issue two sets of instructions, one extremely 
brief and giviug ouly the bare esseutials 
necessary for operating the camera, the 
olher more extended and detailed. The brief 
one would be for use in the first momeuts 
of possession of a new camera aud would 
be written in monosyllabic language, just 
as one would give instruction to a child. 
Best of all, the dealer should load the camera 
for the purchaser, set the distauce aud stop 
for fixed focus operation, instruct the user 
to shoot only in broad daylight, aud show 
him where the release button is. After the 
first roll has been exhausted, the uew·camera 
owner may come to his senses at last aud 
decide to cut out the foolishness aud get 
down to brass tacks. 

BALANCING THE ANGLE 

MEN at work frequeutly offer strikiug 
subject-matter for picture makers, 

and oue of the best viewpoiuts to adopt fQr 
unusual pictures is  that of the up-angle. 
In the present illustration, the men were 
suitably placed for a good compositiou. The 
diagoual was inevitable, but it  was ueces­
sary to wait for the stauding mau to get 
iuto the position shown before the picture 

"Men at Work" 

could truly be said to have balance. This 
balance is facili tated by the fact that the 
mau's body is  slightly tilted forward. Unity 
is achieved, too, by the fact that both men 
are engaged on one thing aud are faciug 
towards each other. A filter was used for 
the sky. 

THAT DOUBLE C HIN 

OCCASIONALLY you will be confrouted 
with the problem of how to minimize 

or to some extent avoid represeutiug the 
double chiu of your subject. This is par­
ticularly a problem with women. In mod­
erate cases, a shift in the angle of the hea,l 
is all that will be necessary. Have the sub· 
ject seated facing on au angle with relation 
to the camera and theu turn her head to­
wards the camera. Caution must be used 
here, however, to prevent too many folds 
in the neck, which might prove almost as 
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"Make Money 
With 

Your Camera " 

Photo-Markets 
This 1 44-page book 
tells what to "shoot," 
how and where. Gives 
directions for submit­
ting photographs to  
magazines. Lists hun­
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Eighth Edition 
Revised-U p.To.Date 
50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A.R.P.S. 

BESIDES having a consider­
able amount of fun with the 

miniature camera, making trick 
"shots," art photographs, and the 
like, you can also use it for spe­
cial paying work. This little pa­
per-bound booklet of 72 pages 
tells not only how to make in­
teresting photographs that are 
salable to news agencies or mag­
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.-$l.lO postpaid. 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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1:H IS FALL, enjoy that 
!Camera ")tOU were Ugoing to get 
.. orne .daf�. Select it from this 
lDew lFREE book of sensational 
"",dues. Sa.\le money on every­
lIihing you !Iouy - films, equip. 
ment, de.ve1ying and printing 
:8.Up;plies. AU alationally adver. 
used. merchandise. Save vatu .. 
;8ble liime by Cltidering. at home. 
1Iere�5 -your �ryday guide to 
rhe ilwys in phot.>graphy-com. 
pIet� SleW, FRH to you! Send 
�"" .a �py today. 

FOR YOUR MONEY 
35M M SPECIAL !  

25  ft. Sge • 1 00  ft. $2.75 
R E LOADED CARTRI DGES 3 'or $1.00 
Eastman, DuPont, Agfa-Guaranteed fresh stock 

C I N A-COLOR OF H O LLYWOOD 
Box 2 4 7  Hollywood, California 

C A M E R A  
A L L  T H I S  F O R  $1 49 
ANY 36 EXPOSURE ROLL-I. 

!:�:����i�n=�c:f�� ;
a�p��i�m

g
a� 

ly .31hX4';2 inch:e s ;  3.  your negative _ 
�:�{:at�d ��f:�rv:;u�e�;t;:zf��" 

with Super Sensitive 
Panehromatlc tim. 36 exposures; 5.  valuable coup0!l wi�h 
eaeh order. Total Value $3.35.  Yours for $1.49.  Callforma 
buyers include sales tax. Write for free mailing bags. 
Cina-Color of H ollywood, Stu d i o  A,  Box 247, H o l l ywood, Cal 

c..a.. FA M O U S  P H O T 0 d� MOUNTS 
For exhibitors, advanced ama­

teurs, photofin is h e rs ,  profes­

sion als, and s n a pshot mou nti n g .  

Sizes a n d  sty les to fit  a n y  p r i n t, 
If dealer can n ot s u p ply you,  

send  $ 1 .00  for postpaid asso rt­

ment, or  write for free Circular 

B-59.  

T H E  GROSS P H OTO S U P P LY CO. 
1 5 0 1  W.  Bancroft Street, Toledo,  O h i o  

O r d e r  T h r o u g h  Yo u r  L o c a l  D e a l e r  

When you write t o  advertisers 
The Editor w!ll appreciate it If you 
will mention that you saw it in 

S C I E N T I F I C  A M E R I C A N 

New U. S. Army sighting telescopes in 
original cases. Each h

.
as four 1 VB" a�hro� 

matic lenses mounted 1n cells. Make Ideal 
finders or small telescopes. Reported to 
have cost $90.00 each. Price $6.00 each. 
New 2 0/4 "  diameter X 27" F. L. achromatic 
objectives. Make R.F. type of telescopes. 
Price $ 1 5 .00 each. 

FEARLESS CAMERA CO. 
8572 Santa M o n i ca B lvd. ,  H o l lywood,  Cal ifornia 

CAMERA BOOK � 
FBEE ! � 

Illustrates latest methods in Photog­
raphy and Home Movie Making, for 
fun and profits . <?ffers hU!ldr�ds ?f 
amazing money-savmg bargams m stIll 
and movie Cameras, Lenses, Films, 
etc. Used equipment accepted in trade. 

Satisfaction guaranteed or money back with lO-day 
trial privilege .  WRITE FOR FREE BARGAIN BOOK! 

CENTRAL CAMERA CO. 
230 S. Wabash, Dept. 119, Chicago, U. S.A. 
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disturbing as a multiplicity of chins. An 
up-tilt of the head, often very suitable for 
women, is another dodge. Another, per· 
haps more useful procedure, is to light the 
subject predominantly from a high position 
so that the minimum light reaches under the 
chin, by reflection, to show just a trace of 
prin table detail there. 

CANDLELIGHT 

THE flame of a candle at a distance of 
about two feet from the subj ect pro· 

vides sufficient illumination for an expo· 
sure of one sec(md, or a little less, at stop 
//3.5 when using Super XX or Superpan 
Press film. To minimize shadows on the 

face, have the subject face towards th" 
flame. There is a tendency in this type of 
picture for the subject to stiffen up unduly 
as if awaiting some catastrophe. Try to 
induce the subject to assume a natural, 
easy pose. 

S HUTTER TESTING 

AT THE FAIR 

A N opportunity to have the shu

. 

tter of 
.tl. your camera tested the next time vou 
visit the New York World's Fair, is offered 
by the Universal Camera Corporation. They 
write us : 

"A new ingenious device for testing shut· 
ters is made available for the first time. This 
tester, an exclusive Univex engineerin� 
development, is  designed to test all makes 
of shutters. Visitors can bring in their own 
cameras, of any make or manufacture, amI 
have them tested for accuracy of shutter 
speed. This service is available to anyone 
and the Univex representatives will be glad 
to test any camera." 

No-BORDER ENLARGING 

WHEN enlarging on paper with greater 
dimensions than your easel will take 

and when it is desired to print without a 
border, a simple procedure is to pin the 
four corners to the baseboard in order 10 
prevent slipping or to hold down a paper 

17'1 

EXTREMELY COMPACT . . . B u t  K o d ak 
Bantamj.4 .5  leads to big £%: x 4-inch 
pictures ; modern photofinishing 
methods make this possible. 

VERSATI L E  . • .  B a n t a m  f. 4 . 5 ,  w i t h  
Kodak Anastigmat Special lens and 
1 / £OO-second shutter, handles "slices­
of-life" shots, rainy-day pictures, 
close-ups and action shots with ease. 
Makes snapshots indoors at night 
under Photofloods. 

" S I G H T I N G" A N D  " S H O O T I N G" M A D E  

EASY • . .  Bantam f.4 . 5  has an optical 
eye-level finder, and a body shutter 
release. "Sight" through one, "shoot" 
with the other. Quick, easy ; camera 
movement minimized. 

F i E l D  C A S E  A N D  S T R A P  (ex t ra) for 
B antam f. 4 . 5  frees your h a n d s ,  
guards your camera from jars and 
jolts. Unsnap the fastener and you're 
ready for instant action. 

FULL-COLOR PICTURES, TOO . . .  Kodak 
Bantamf.4 .5  loads with Kodachrome 
Film, for gorgeous full-color trans­
parencies. Also with a wide variety 
of black-and-white Kodak Films. At 
your dealer's  . . .  Eastman Kodak Co., 
Rochester, N. Y. 

ONLY EASTMAN MAKES THE KODAK 

KODAK BANTAM 1.4.5 
now only $22 50 

Field case with strap, 54!! 

GOING TO THE N EW YORK FAIR? Take 

your Kodak-visit the Kodak Building- see 

the Greatest P h otographic Show o n  Earth. 
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jorHighest Efficiency 
USE 

TH I S  

VICTOR 
No. 41 U nit 

• 
• 

I6-inch spun aluminum 
parabolic-type· reflector. 
frosted inside and out ; 
mogul socket ; goose­
neck swivel ; P/2 -ft. 
3-section stand ; 10-ft. 
round rubber sheathed 
cord and plug. 

Only $9!! 
"Professional" - in every particula r !  Uses 
powerful No. 4 floodbulbs and No. 75 flash ­
bulbs. See it at dealers. Write for free 
folder describing entire line of  Victor photo­
graphic products. 

James H. Smith & Sons Corporation 

99 Co lfax St. G R I F FJ T H ,  I N D I A N A  

For split second ac­
tion. Small, compact 
and literally loaded 
with every desirable 
feature for the ama­
teur. Uses 3 5 mm. 

film, 36  exposures per load. Finest lenses 
and shutters. Exposure counter. Optical 
eye level finder adjustable for parallax. New 
vibrationless trigger squeeze shutter release. 
Economically priced. Send for free catalog 
No. 639, today. 

B U  R K E  & J A M E S ,  I n c .  
2 2 3  w. M A D I S O N  ST. C H I C A G O ,  I L L.  

Splendid opportunities. Prepare in 
spare time. Busy plan. No previou! 
experience needed, cOlnmon school 
educ!.tion 9ulIicicllt. Send for free 
booklet. "Opportunities in Photoli[ra phy", particulars and requirements. 
American School of Photography 

Dept. 2286 3601 Michigan Ave. Chicago, III.  

Now ! B U Y  FAM O U S  CA M E R A S  O N  C R ED I T 
• Own a famous camera for a small down 
payment, 12 months to pay. Trade-in your 
old camera ' Write for information on the 
camera that interests you, and details of our 
TimePaymenl Plan. 

Financed through Commercial Creelit Co. 
KLEIN & GOODMAN ' 18 S. 10th St., Phila .. Po. 

When you write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 

you S CIENTIFIC 
saw 
it in AM E R ICAN 
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that i s  inclined to curl somewhat. A still 
easier method and one that will leave the 
print clear of marks to the very corners, is 
to use double-sided adhesive. This is  avail­
able in a product known as Twintak. Cut 
four short strips, remove the linen fabric 
that covers one of the adhesive sides, amI 
attach to the under side of each of the four 
corners of the paper. Then place the paper 
in the desired position on the baseboard, 
after having previously focused on an Of­
dinary sheet of paper in the usual way, and 
the paper will s tay put wherever placed. 

CLEANING OLD PRINTS 

HERE is a professional tip that many 
amateurs can put to good use. One 

photographer who occasionally has to re­
vive an old print which has become soiled 
for one reason or another, does so by the 
simple expedient of applying a thin paste 
of ordinary starch to the surface of the 
print. He allows this paste to dry for about 
10 minutes. At the end of this period, he 
holds it under the tap and removes both 
starch and dirt by running water over the 
print. 

SOFT DEVELOPER 

F OR that contrasty subject, with very 
strong high-lights and deep shadows, we 

recently came across a developing solution 
that just about hits the nail on the head. It  
is called GD-33, is  easily made up from 
familiar chemicals sure to be found on every 
normally equipped chemical shelf, and is 
extremely stable. Made up for tray use, the 
formula follows : 

Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sodium Snlfite . . . . . . . . . . . . . . .  . 
Sodium Bisulfite . . . . . . . . . . .  . 
Hydroquinone . . . . . . . . . . . . . . .  . 
Sodium Carbonate . . . . . . . . .  . 
Potasium Bromide . . . . . . . .  . . 

Water to . . . . . . . . . . . . . . . . . . . . . . . . .  . 

75 grains 
I%, ounces 

15 grains 
20 grains 

130 grains 
15 grains 
32 ounces 

ANTON F. BAUMANN 

WIDELY known and admired both as 
a photographer and a personality, 

Anton F. Baumann has shot his last picture. 
A victim to the desire for original view­
points in photography, Baumann, a master 
of 35mm technique, died while attempting 
an unusual picture angle. 

"He had just completed a lecture and 
demonstration tour of a number of southern 
cities," says the announcement of his death, 
"and was making pictures when he met with 
an accident in an attempt to obtain a 'differ· 
ent' angle from a high position. 

"Anton F. Baumann entered the employ 
of the firm of Ernst Leitz as a young boy, 
being engaged in the research department. 
When the Leica was introduced he at once 
realized its possibilities and soon devoted 
all of his activities to making pictures and 
lecturing on Leica technique throughout 
the world . . . .  His lectures and demonstra­
tions were a delight to thousands of photog­
raphy enthusiasts, for they taught them 
how simple it is  to make enlargements from 
1 by 1% inch negatives. When modern color 
films first appeared, Baumann immediately 
saw the possibilities of this new medium 
and devoted much of his time to it. He 
projected his slides to audiences throughout 
the country and inspired many photog­
raphers to work with this new medium." 
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WHAT'S NEW 
In Photographic Equipment 
« If you are interested in any oj the ite,,!s u... described below, and cannot find them >n 
our advertising columns or at your photo­
graphic dealer, we shall be glad to tell you 
'where you can get them. Please accompany 
your request by a stamped envelope. 

DUPLICATE TRANSPARENCIES FROM KODA-
CHROME : 35mm duplicates, for screen 

projection, or enlarged duplicate transpar· 
encies up to 11 by 14 inches from original 
Kodachromes taken with miniature camera. 
Also, "same-size," enlarged, or reduced-size 
duplicates from most sizes of Professional 
Kodachrome. Miniature sizes may be sub­
mitted, through dealer, either mounted or 
unmounted. 

HEAVY DUTY PHOTO FLOOD "HI-Lo" 
SWITCH : Control switch capable of hand· 

ling group of two, three, or four lamps draw­
ing total power up to 2400 watts. For ex­
ample--four No. 1 lamps, four No. 2's, two 
No. 4's plus two No. 1's, and so on. Unit 
comprises steel box four inches square by 
two inches high, with toggle switch lever on 
top and pair of outlets on each of two 
sides. Finished in neat crackle gray, 
equipped with rubber-covered, heavy-duty 
line cord and plug. With switch in "Hi" 
position lamps burn at normal brilliancy 
but in "Lo" two pairs of outlets are con­
nected in series, dimming illumination, reo 
ducing current drain and heating. 

TRIPLE S SUPERPAN REVERSIBLE ( lOO-foot 
length, $6 ; 50·foot length, $3.25 ) : New 

1 6mm motion picture film. Rated four 
times faster than Agfa 16mm Superpan Re­
versible, permitting two lens stops less ex­
posure or corresponding increase in subject 
range. Speed combined with fine grain and 
brilliant gradation. 

LAFAYETTE FILTERS AND MOUNTS : Available 
in 12 sizes to fit all lens diameters 23 to 

42mm. Include light and medium yellow, 
light green, medium green, and red. Mounts 
consist  of barrel and clamping ring which 
screws over its outer end to hold filter glass 
in position. Inner end of barrel slips over 
lens mount and has spring fingers to insure 
firm grip. When clamping ring is screwed 
into place it does not reduce inside diam­
eter of mount. 

WESTON MASTER, Model 715 ( $24) : New 
model featuring separate scales for low 

brightness range, 1 / 10 to 50 foot· candles, 
and high brightness range to 1600 foot­
candles. Manufacturers cite example of 
person sitting near average reading lamp 
at night reflecting five candles per square 
foot to indi cate extreme sensitivity of low 
scale. On high brightness side, readings 
far higher than heretofore are provided 
with such subjects as beach or snow scenes. 
"High Light" scale viewing angle cut to 30 
degrees for greater accuracy in measuring 
central point of interest, without being af­
fected by surrounding light. Film speed 
range increased, providing for film speeds 
from .3 to 800 Weston. More II stop-shut­
ter combinations provided on Master cal· 
culator dial. In changing film ratings, 
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touch button and emulsion dial moves 
smoothly ; release and dial locks securely. 
Hermetically sealed housing around cell 
keeps moisture out. Streamlined outer 
case molded to fit hand, with special ribbing 
to prevent slipping. Decorative chromium 
strip forms secure ribbon eyelet at end. 

SPEEDO PRINT DRYER, new model ($14.85 ) : 
Dries glossy prints plus regular matte or 

semi·matte papers. All·metal cabinet, with 
crackle finish. In· 
sulated Bakelite 
handles prevent ac· 
cidentally . burning 
fingers. Scientifical­
ly circulated and 

controlled air warmed electrically. Mini­
mum drying time, with full protection 
against scorching. Capacity : six 8 by 10· 
inch prints ; five 11 by 14·inch, or more than 
400 contact prints 1 by 1 1/2-inch, all in one 
drying. 

KODAK TRANSPARENCY ENLARGER ($18.50 
for complete outfit, with three filters, spe­

cial masks for 35mm and "Bantam" frames, 
and operating instructions ) :  For making 
enlarged negatives from Kodachrome trans­
parencies or black· and· white film positives 
without using darkroom. Accommodates 
either double-frame ( l  by 1 1/2-inch) 35mm 
film transparencies or No. 828 film. En­
larger loads with either Super XX ( XX616 ) 
or Panatomic X ( FX616 ) . Negatives about 
2 1 / 8  by 3 1 / 8  inches obtained from 35mm 
film and approximately 2 1/4 by 3 5/3 
inches from No. 328 frames. Operation : 
transparency, mounted or unmounted, i s  
positioned in  enlarger gate and  hinged dif­
fusing-glass cover closed over it. No. 1 
Photo flood in reflector is held about five 
inches over gate, and enlarger shutter, op­
erating only on "time," is opened for several 
seconds. About five seconds suffices with 
transparency of average density, using 
Super XX film. From enlarged negatives, 
any number of contact prints or greater 
enlargements may be made. 

DUFAYCOLOR PF CUT FILM ( box of  6, $2 
to $17 depending on size, 2 1/4 by 3 1/4 to 

8 by 10 inches ) IMPROVED DAYLIGHT TYPE 
CUT FILM ( price range same as above ) : 
New PF type cut film affords greater speed 
with artificial light. Primarily intended for 
artificial light, but adaptable to outdoor 
shots by using daylight filter. "Dufaycolor 
Daylight Type cut film affords greater 
speed," says company statement. "In open 
areas in sunlight, exposure of 1 /50 of a 
second at f /8 yields rich, clean transpar­
encies. The color balance of this film has 
been finely developed, accurately recording 
the spectral colors on the exposed transpar­
ency." 

LEICA SYNCHHONIZED FLASH UNIT MODEL 
VI ( $28.50 ) : By means of new baseplate, 

synchronization is effected by mechanism 
of camera itself. No external synchronizing 
heads, devices, or connecting wires reo 
quired. Battery case attached directly to 
special baseplate of camera by means of 
dovetailed slide which holds it in position. 
Bulb socket of spring type. Reflector ad· 
justable for two positions depending on 
bulb size. Small test lamp, located in  neck 
of lamp socket, acts as pilot for effecting 
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AS 
DEPENDABLE 

AS A 
LIGHTHOUSE 

• More than a third o f  a mi l ­
l ion  enthusiastic owners have 
learned that they can depend o n  
their Rollei cameras for real pre­
cision work. Day after day, year 
after year, Rolleiflex and Rol le i­
cord pictures are winning top 
honors i n  salons, contests, and the 
annuals. Many of the country's 
foremost a mateur and profes­
sional photographers use the Rol ­
lei flex exclusively. But  it is so 
amazingly easy to use that even 
a novice can get good results. 

Sankaty Head Lighthouse, Nantucket, Mass., by Frank 
A.  Richardson with Automatic Rolleiflex 1 / 1 00th at fl8. 

THE construction of a l l  Rol lei cameras is so stu rdy that you do not 
have the fee l ing tha t  you have a frag i le, del ica te toy i n  you r  hands. 

You get  precise focusing without  having to squ in t  th rough a range 
finder. You get p ictures of  a p ractica l size i n  the ideal  square 
format-twelve 2!4" x 2!4" on a rol l  of standard, economical  
No.  1 20 o r  B2 fi lm .  

And, best of a l l, you actua l ly see each pictu re i n  fu l l  negative 
size on the g round g lass focusing screen before you make i t. Thus 

you have the opportun i ty to study l ig h ting 
and composition, avoiding the waste of fi lm.  
Ask you r  dealer  to show you these five 
popu la r models : 
Rolleicord lA, with  Zeiss Tr itar f/4.5 lens i n  Compur 
shutter  ( speeds up to 1 /300) . . . . . . . . . . . . . . . . . . . . .  $ 57.50 

Rolleicord I I , with Ze iss Tr iota r f/3 .5 l ens in Compur 
shutter ( wi t h  speeds u p  to 1 /300 ) . . . . . . . . . . . . . . . . . 77.50 

4 x 4 CM. Rolleiflex, with Zeiss Tessa r f/2.8 lens i n  
Compur  Rap i d  shutter, complete with  case . . . . . . . . . . 1 25.00 

New Standard 6 x 6 CM. Rollei flex, with 
Ze iss Tesso r f/3 .5 lens and f/3 . 1  f i nder 
lens, Compur  Rapid shutter, with case 128.50 

Automatic Rollei flex, with  Zeiss  Tessar 
f/3 .5 lens and u l t ra fost ( f/2 8 )  f inder 
lens, Compu r Ra pid de layed-act ion shut-
ter, automat ic  f i l m  th read, etc. ,  complete 
w i th case, . . . . . . . . . . . . . . . . . . . . . . . . .  1 52.50 

If your dealer cannot supply full information, 
write : 

B U R L E I G H  B R O O K S ,  I N C . 
Dept. 259.C, 1 27 West 42nd Street New York City 
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MICRO ADAPTER 

FOR EXA KTA CAMERAS 

with highly connected and 
tested F4.5 Anastigmat 
lens. 

A D !�s� ;:k!s
L !eg:ti!:: 

from miniature up to 
2�-4 x 3%. and any inter� 
mediate size�. New type 
negative carrier with both 
glass and metal dustproof 
plates. Condenser lens 
and diffusion plate illu­
minating systems. Count­
er Balance Adjustment. 
Micro .. Lever Focusing 
Regulation. 

MODEL No. 230 
Complete as above with 
h i g h I y corrected and 
tested F : 6.3 Anastigmat 
lens. $34.50 
Prices slightly higher 

the West Coast. 

Use the EXAKT A camera for photo­
micrography. A simple hinged 
adapter fastens camera to microscope. 
write for circulars ST giving details 
on reflex focusing, long time expo­
sures and other EXAKT A features. 

A 5 K Y O U R  O E A L E R OR 
W R I T E  F O R  C ATA L O G . 

fEDERAL STAMPING & UGIIEERlla COIP. 
PHOTO MARKET I N G  CORP. 

10 W. 33rd St., New York City 
Dept SA-25 Lafayette Street Brooklyn, New York 

Your Questions Answered-Problems Solved $2 � GOOD pictures every time you snap the shutter is no far­
fetched dream. You can do it yourself-but only if yoU 

have acquired "picture sense." In this book the author, who 
has been through the mill and has learned by long experience, 
tells you how to gain this sense. He leads you easily, quickly, 
interestingly, through the fundamentals of photography and 
explains, in a clear, chatty manner, how to use your camera 
most effectively. Cameras, lighting, portraits, interiors, tricks, 
accessories-ali the things you should know about are dealt 
with in text and unusual Illustrations. 

This book i s  designed especially for those who have their developing, 
printing, and enlarging done at the photo shop s .  No wading through 
esoteric darkroom formulas,  no space wasted on things that you don't 
need to know. Attention i s  concentrated on those facts that will help 
yOU to get the best results with your camera. 

Straight-from.the.Shoulder Information ! 
Plain Facts No Untried Theories 
Whether you own an inexpensive box camera or a high-priced " Special­
Ultra-Extra, "  this book will help you to get the best results with the 
equipment at hand. 

24 West 40th St. M U N N  & CO • •  I N C. 

1 6  Chapters 

Doze n s  of i l lus­
trations  

Over 200  Pages 

Board Covers 

New York City 

per copy 
P l u s  1 0  cents 

postage 
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synchronization. Firing of lamp may be 
advanced or retarded by means of small 
adjusting screw on baseplate. Tripod bush­
ing in end of battery case. 

OMAG CHIlOMEFLASH FILTER : Designed for 
use with Photollash illumination when 

exposing Kodachrome Type A. Available 
in 19 sizes. 

T R U - P A N  T R I P O D  
($18.75 ) : Designed 

for 8mm movie cameras. 
Two·section, selected 
hardwood legs may be ad­
j usted to several different 
lengths. Both pan and 
tilt may be operated or 
locked independently. 
Tru-Pan head similar in 
design to that employed 
on Bell & Howell All-
Metal Tripod. 

WALDEN RFD REPLENISHING FINE-GRAIN 
DEVELOPER ($1  for 16-oz. unit, 16·oz. bot­

tle each of developer and replenisher ; $1 .85 
for 32·oz. unit, 32 oz. each of developer and 
replenisher ) :  Non-toxic, non-staining tem­
perature control to 80° ,  Fahrenheit. After 
each use, developer is poured back into bot­
tle and enough replenisher added to bring 
solution to neck of bottle. Proper chemical 
balance thus obtained makes possible de­
velopment of 25 rolls of 35mm film or equiv­
alent, with I6·ounce unit, or 50 rolls with 
32·ounce unit. 

J. M. P. SPOT PHOTOMETER ( complete with 
battery, $3.95 ) : Exposure meter for use 

in enlarging. Operates on Bunsen photo­
meter principle in which spot fades out 
when calibrated light on one side of paper, 
which has transparent spot, is  adjusted until 
its light is equal to the light on the other 
side. Batterv is current source. Meter 
case steel, wi

'
th black crackle finish. Spot 

is about 1/8 of an inch in center of  white 
disc 7 / 8  of an inch in diameter, on 'which 
negative image shows. Dial has distinct 
hlack figures, easily read in dim light. Index 
numbers permit setting for any paper speed. 
Seconds calibrated from I 1/4 to 160 sec­
onds. Calibration also used for negative 
density range readings. Readings made 
direct. 

CYKORA NEW SURFACES : Three new surfaces 
announced : Glossy Single Weight ; Com­

mercial Art, Single Weight ; Commercial 
Art, Double Weight. Offered in three con­
trast grades. Commercial Art surface 
smooth semi-matte designed to meet special 
requirements of  illustration or advertising 
art studios. 

CARD AND PHOTO STEREO-MIRROR ( $2.25 
and $3.50 ) : Device for obtaining stereo­

scopic effect when viewing single pictures. 
May be used for examining separate photo­
graphs, book illustrations, magazine and 
newspaper reproductions. Employs new 
optical principle by which a mirror pro­
vides an enlarged image in relief. Outfit 
comprises box 8 1/2 by 6 3/4 by I inches, 
which is ready for use as soon as opened. 
Contains crystal magnifying mirror 5 3 / 4  
inches in diameter, rectangular miniature 
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Amateur Photographers 
NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho. 
tography, photomurals, retouching, 
infra.red, and a number of other sub. 
divisions that will not be found else· 
where in as clear and concise a man· 
nero $2.85. 

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

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

AMATEUR FILM MAKING, by George H. 
Sewell, A .R .P .S . Useful to the begin. 
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and 'so on. Illustrated. $1 .60. 

CHAMPLIN ON FINE GRAIN, by Harry 
Champlin. A complete hand·book on 
the entire subject of fine grain, in· 
cluding formulas and how to com· 
pound and use them. $1 .85. 

PHOTOGRAPHIC HINTS AND GADGETS, 
by Fraprie and Jordan. How to make 
all kinds 0/ photographic accessories ; 
from film clips to cameras to light. 
ing equipment, and so on ; 250 articles 
and nearly 500 illustrations. $3.60. 

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

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

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

BOOKS, ___ BOOKS 
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Stereo-Mirror 5 1/2 by 2 1/2 inches and 
groove for picture to be viewed. Card or 
photo is  reflected by concave mirror ; image 
in concave mirror is reflected in miniature 
Stereo-Mirror. 

AGFA TWIN EIGHT HYPAN ( $2.25 for 50 
foot 8mm film ) :  New reversible film de· 

signed for use in Double 8 motion· picture 
cameras. Rated three times faster than 
Agfa single 8mm films, without loss of fine 
grain and bri lliance. Provides balanced 
panchromatic color sensitivity for use by 
daylight or artificial light ; wide latitude ; 
high resolving power ; brilliant gradation. 
Protected against halation. 

KODASLIDE PROJECTOR MODEL 1 ($18.50 ) : 
For 2 by 2-inch slides. Made of molded 

material in highly polished black finish. 
Base measures 2 7/8 by 
5 1/4 inches ; projector 
4 5 / 8  inches high. With 
lO-foot throw, its four-inch 
projector lens yields 26 by 
38·inch screen picture from 

35mm transparency, or 30 by 44-inch picture 
from No. 828 ( Bantam) transparency. When 
projecting distance is 15 feet, 46 by 66-inch 
screen picture is had from Bantam trans· 
parency. Illuminating system utilizes spher­
ical glass reflector, three condensing lenses, 
disk of special heat-absorbing glass to pre· 
vent overheating of slides. Uses 100-watt 
projection lamp, candelabra bayonet base, 
T-8, 4cc filament lamp costing $1 .15. No 
slide carrier, slides being simply fed through 
slot equipped with light springs which hold 
slide correctly in plane of focus. Tripod 
socket built into base of projector. Case 
available ($4)  covered with durable black 
material, for carrying projector and to serve 
as support for it during projection. Cover 
of case may be tilted by means of elevating 
screw. Kodaslide Ready-Mount Changer. 
recently announced in these columns, may 
be used on Model 1. 

DRUM DRYER ( $2.50 ) : Electric print drying 
device consisting of chromium squeegee 

plate in cylindrical form. Heated by a com· 
mon electric light bulb. General construc· 
tion such that enclosed area quickly heats, 
giving satisfactory drying surface. Takes 
up Ii ttle space. 

KA-I-Ko REEL LOADER ( $2.50 ) : To be used 
with all spiral adjustable type developing 

tanks. Reel is placed in loader, exposed roll 
attached to grips, and the protective paper 
covering gently pulled out. These three 
motions load the reel which is then ready for 
developer. Loader is all metal, rustproof. 

HYPER CINOR LENS ATTACHMENT : For 
doubling viewing angle of 8mm Filmo 

camera lenses. Includes provision for fo­
cusing. When normal use of lens is de· 
sired, attachment is unscrewed and removed 
with a few quick turns. Example of use : 
When using the normal lens the camera 
must be about 20 feet away to photograph 
a person six feet tall. With the Hyper Cinor 
Lens Attachment in place camera need be 
only half as far away. Supplied in models 
for Taylor·Hobson 1 / 2· inch //2.5 lens used 
on Filmo 8's and for T-H I-inch //2.7 and 
B&H Lumax I-inch lenses for 16mm Filmos. 

BE ENLARGER WISE 
Are your enlargements sharp? 

Do they appear harshly grainy? 

Is the illumination even? 

Are negatives held flat? 

Placing a good negative 
in a poorly made en· 
larger is like buying an 
expensive automobile 
and lubricating it with 
cheap oils. To obtain 
the utmost from min· 
iature photography, 
you should work with 
a Leitz enlarger • • • 

for Leitz craftsmen, makers of Leica 
cameras, realize that an enlarger is as 
important as a camera. Therefore, 
Leitz enlargers are as precisely built as 
the Leica camera. 

Illustrated is the Leitz Focomat I, a 
fully automatic enlarger at $84.00 
( without lens ) .  Another popular 
model is the Valoy manually operated 
enlarger at $49.50 (without lens ) .  
Both take negatives u p  to 1 9 / 16" x 
1 9/16". Leitz enlargers for negatives 
up to 2 Y4 "  X 3 'l'4" also available. Write 

� for FREE catalogs on 
all Leitz enlargers, 
Dept. F·IO. 

E. LEITZ, INC. 
730 FIFTH AVENUE 

NEW YORK CITY 

• Perfect enlargements - that's a goal 
more easily reached when you use a WoI­
lensak Enlarging Velostigmat.* For this 
superior Tenlarging lens faithfully repro­
duces all that ),ou caught on YOUT negative. 
Free trial period. Speeds £ 3 . 5 ,  £4.5,  £6. 3 ;  
focal lengths 2 "  up ; and inexpensive, too ! 

'Reg. U. S. Pat. Office 
WR IT E  F O R  F REE  B O O K ! 
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Personal 
SHOPPING SERVICE 

HOW IT WORKS @ If our vast stock does not include 
� 'J exactly what you seek, our Per­

sonal Shopper wi" comb the mar­
ket to locate it. Just l ike being in  New 
York yoursel f !  No extra charge for 
this service - typical of Penn's desire 
to make friends. Take pen in  hand, and 
write to Penn's Personal Shopper now ! 

TYPICAL PENN BARGAINS 
� Limited space permits l isting o

.
nly � a few of thousands of a"ur lng 

i tems a" so ld on Penn's  "famous 
for fa irness" I O-day money-back guar­
antee ! 

Leica Model D Chrome F3.5 lens E. R. 
Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $69.50 

Weltini F2.8 Schneider Xenar . . . . . . . . . .  49.50 

Dollina Model II F2.9 Radioner . . . . . . . .  33.50 

Voigtlander Superb F3.5 Skopar . .  . . . . . .  47.50 

Exakta Model B F2.B Tessar . . . . . . . . . . 69.50 

Bee Bee 9 x 12 F4.5 Tessar. . . . . . . . . . . .  39.50 

Kodak Reccomar 6 x 9 F4. 5 . . . . . . . . . . . .  34.50 

National Grafiex Series I F3.5 B. & L. 
Tessar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39.50 

FREE CATA LOG 
Write to Desk 1 2  
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JACOB DESCHIN, conductor of our "Camera A ngles" department, will 
answer in these columns questions of general interest to amateur photog. 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials.-The Editor. 

Q. Is it possible to change a positive 
Illovie filIll to a negative? If so, how? 
If you have any inforIllation on how 
to Illake prints, using Illovie filIll, I 
would appreciate it.-J. K. 

A .  A positive movie film is used to make 
a negative by the contact printing method. 
In our June, 1935, "What's New" column we 
announced the introduction of the Kodak 
16mm enlarger, by which these small movie 
positives may be directly enlarged on 616 
film. The resulting negatives are then used 
for making contact prints or, if desired, still 
larger pictures by the enlarging process. 

Q. I aIll thinking of buying another 
call1era. How can I decide what caIll­
era and lens will suit Illy purpose? The 
pictures I take are distant scenes and 
snapshots of interesting objects seen 
when walking around with the caIll­
era. For years I have been interested in 
Illaking color pictures and would like 
to know if you can give Ille SOIlle in­
forIllation on the subject. How do the 
KodachroIlle, Dufaycolor, and Auto­
chroIlle processes differ?-H. A.  

A .  Portability is  probably one of the 
first considerations in your case. Price and 
size of negative are others. If you can afford 
it, we would suggest the purchase of a cam· 
era that will permit the interchange of 
lenses so that a telephoto or wide·angle 
lens may be used, when and if acquired. 
For such work as you describe, a lens with 
a speed of f/4.5 should be ample. Adapta· 
bility for various types of work is one of 
the things to look out for, particularly if 
you plan to have but one camera. Although 
it is said that no single camera is capable 
of meeting all situations, many reasonably 
pri ced outfits can corne so near to this ideal 
as to be satisfactory. 

As to color photography : This has been 
simplified today insofar as the production 
of color transparencies are concerned. If 
you plan to do much color photography, the 
sizes of color film available may have some 
bearing on your choice of a camera. Koda· 
chrome, Dufaycolor, and Filmcolor ( Auto· 
chrome, formerly available in plates, has 
been superseded by Filmcolor in cut·film 
form but with the Autochrome emulsion) 
are all similar in the sense that the color 
screen and the panchromatic emulsion have 

been combined, so that exposures may be 
made in the same manner as ordinary black 
and white film. The color screen faces the 
lens and the panchromatic emulsion back 
of it receives the exposure through the 
screen. All three types are available in cut 
film ranging from 2 1/4 by 3 1/4 inches up 
to the professional sizes. In addition to cut 
film, Kodachrome is also available in 35mm, 
IS·exposure rolls, and in the 6 by 13cm 
stereo size cut film ; Dufaycolor is available 
in the various amateur roll· film sizes as well 
as in filmpacks. 

Q. Can you tell Ille the reason for 
the vertical line of stain running 
through the center of certain nega­
tives stored in negative enclosures?­
S. E. L. 

A .  This is a common difficulty experi. 
enced by photographers who file negatives 
in enclosures having a glued or pasted seam 
down the center. The nature of the ad· 
hesive, plus moisture, is probably the cause. 
You should use enclosures with an edge 
seam and file the negatives in a dry place. 
The stain may be removed by hardening 
the negative in one of the hardening baths, 
such as the SH·l Formalin Hardener, and 
then placing the negative in a 1 or 2 percent 
solution of potassium cyanide until the 
stain disappears. Cyanide being a deadly 
poison, make sure the room is well ventil ·  
ated and, after use, discard the solution 
down the drain only after having made sure 
that there is no acid in the sink or trap. 

Q. I desire inforIllation on the use 
of powder for flashlight photography. 
Would you say that its use is the an­
swer to getting flashlight action shots 
as cheaply as possible? I know that 
bulbs are positive, give no sIlloke, and 
so on, but outside of that would the 
use of powder be just as good? Please 
describe the technique of using pow­
der satisfactorily.-H. B. B. 

A. Flash powder today is used almost 
exclusively by newspaper and commercial 
photographers when it is required to cover 
a large area, particularly outdoors at night. 
The low cost of flash powder as compared 
with that of flash bulbs is greatly offset by 
the disadvantages of the former. The im· 
mediate swing to flash bulbs by both ama· 
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teur and professional photographers as 
soon as these became available is a certain 
indication that the higher cost of the bulbs 
has proved no drawback to widespread ac­
ceptance. 

From your query we gather that you are 
aware of the main advantages of the bulb 
over the powder, so we won't dwell on 
them. You probably also know that small­
size bulbs, proportionately lower in cost 
than the larger ones, will provide sufficient 
illumination at normal distances to give 
well-exposed negatives at small stops. In 
our opinion, cheapness is the only advan­
tage that powder has to offer over the bulb, 
for average working conditions. Mention 
must be made of the hazard attending the 
use of powder-that of wntimely explosion. 
Special care must be used both in storing 
and igniting powder. Flash powder is 
fired in a device known as a flash-pan, pro­
vided with some automatic method of igni­
tion. The powder must lie exposed and 
not confined in a container of any sort. 
A brief flash is obtained when powder is 
heaped in one spot, a longer flash when 
the powder is  spread over the pan, thus 
insuring the maximum of light. Instruc­
tions are supplied with each container of 
powder. 

Q. Since I do not own a scale with 
which to weigh cheInicals when Illix­
ing developer, can you tell Ille how to 
Illeasure out cheIllicals, using table­
spoon IlleasureIllent?-F. H. J.  

A .  We would if we could but we can't. 
The fact is, chemicals vary in weight and 
so would necessitate a different table of 
measurements for different chemicals. 
While the weighing of chemicals for the 
compounding of photographic solutions 
does not always have to be critically ac­
curate, the use of a tablespoon system of 
measurement would be  stretching the point 
a little too far. By employing one of those 
vari-sized spoon sets used in weighing out 
cooking recipes, it is altogether possible to 
figure out a method for preparing formulas, 
but a weighing scale would be necessary 
to fix the quantities. Scales are not ex­
pensive and sometimes may be picked up 
second hand for much less than their orig­
inal cost. In this connection, the dollar 
Weigh-Spoon device mentioned in our 
"What's New" column some time ago should 
be suitable. If you employ standard de­
veloper formulas, these, as you probably 
know, are available ready prepared in dry 
form, requiring merely a stated quantity 
of water to make them ready for use. One 
manufacturer solved the problem you have 
in mind by providing wooden measures in 
each package of chemicals. These arc 
sold under the name of "Mak-a-tube" ( de­
veloper ) , "Mak-a-fix" (fixer ) , and so on. 

Q. What causes a partial reversal 
of the negative iIllage in the course of 
developIllent?-P. R. 

A .  The reason may lie in fogging caused 
by the use of an unsafe light in the dark­
room or in extreme over-exposure while in 
the camera. Another cause is the use of 
an oxidized developer. 

Q. I write Illusic as a vocation and 
follow photography as a hobby. When 
I receive an order, for, say, 50 copies 
of the saIlle piece of Illusic, I would 
like to be able to Illake the first copy 
by hand and froIll that reproduce the 
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other 49 copies with the call1era. Can 
you tell Ille how I can photograph­
ically copy Illusic on both sides of the 
saIlle sheet of paper?-H. K. J. 

A. Aside from the method of individ­
ually sensitizing each side of the paper, you 
can employ a double-coated paper expressly 
made for the purpose you have in mind. 
However, because there is so little demand 
for this kind of paper, it will be necessary 
for you to purchase a fairly large quantity. 
But since moderate quantity reproduction 
is required, this should offer no problem. 
We understand that a paper of this type, 
sold in large rolls, is obtainable from the 
Gevaert Company of America, 423 West 
55th Street, New York City. The company 
will cut the paper up into the sizes you 
specify. We would suggest that you write 
to the company and state your problem, 
making clear your requirements, which will 
include the facts that the paper must be 
non-glossy and thin and flexible enough to 
permit folding without cracking. 

Q. What do I have to do in order to 
print on special cards SOIlle of the 
pictures which I have taken?-Mrs. 
C. W. R. 

A .  The first step is  to convert the cards 
into regular photographic paper by sensi­
tizing them according to the formula given 
in our reply to E .  W. D. in the September, 
1938, issue. When that has been done the 
rest of the procedure will be similar to that 
employed in the contact printing routine. 

Q. My No. 1 Auto Self-TiIller exerts, 
in Illy opinion, a very great pressure, 
so great that I aIll afraid to use it lest 
it shall break or bend the tiny trip bar 
located under the cable release socket. 
Please advise if there is any danger of 
daIllaging the shutter in this Illanner. 
-A. K. B. 

A. The pressure you refer to is neces­
sitated by the nature of the timer's design, 
but will do no harm to the shutter. There 
is no adjustment on the No_ 1 timer for the 
pressure required to set up the delay mecha­
nism, as there is on the No. 2 timer. You 
can, however, feel secure in using this timer 
without danger of damage. 

Q. How can ' I enlarge froIll a wet 
negative?-R. L. 

A. Make a glycerine "sandwich" be­
tween two pieces of clear glass. Apply a 
little glycerine in the center of one glass, 
lay the wet negative on it and apply another 
drop on top of the negative. Place the other 
glass on top of the negative. When sand­
wiched together, the glycerine will spread, 
covering the entire negative and thus pre­
venting premature drying of the negative 
while being projected in the enlarger. . 

Q. What is a good way to copy a 
photograph Illade on a Illatte surface 
-L. D. G. 

A .  In order to overcome the disadvan­
tage of the matte effect for copying pur­
poses, and to help bring out shadow detail, 
immerse the print in water, let it soak a 
while, and then lay it face down on a sheet 
of plain glass. Squegee it down firmly 
until all bubbles and air pockets have dis­
appeared. Make sure the glass is clean be­
fore you lay down the print. Face the print, 
through its glass "cover," towards the cam­
era, and light it evenly by using two light 
sources of equal intensity, one on each side_ 

N I KOR 
Anti - Fog Stain less Steel 

TA N K S 

N EW ADJ USTABLE MODEL 

for Cut Fi lm and Film Packs 
from 21,4 x 31,4" to 4 x 5" 

Here is the adjustable developing tank that is 
made entirely of corrosion-proof stainless steel. 
This new NIKOR takes up to 12  ·cut tUm or fUm 
pack negatives from 2% x 3 % 11 to 4 x 5" Or post­
card size. Quickly adjusted for .any specific size 
film. Film is inserted easily in complete darkness 
without danger of buckling o r  scratching_ Re­
quires from 2 4 to 36 oz. of solution, depending on 
size of negative. Made entirely of welded stain­
less steel. Easy to keep spotlessly clean. Price, 
complete, only . . . . . . . . . . .  , . . . . . . . . . . . . . .  $ 1 1 .50 

Other Models for All Roll  Film 

from 35 m m. to Postcard Size 

Model  35 N ikor,  develops a rolI of 35 mm. film in 
only 8 oz. solution . . . . . . . . . . . .  _ . . . . . . .  _ . .  _ $4.75 

Model  33 N i ko r. develops two 35 mm. rolls at 
same time in 16 oz. solution . . . . . _ . .  _ . . . .  _ . $8.25 

N o . 1 N i kor, for V. P_ ( 12 7 )  film . . . . .  _ _  . . . .  $5.75 

N o . 2 N i kor, for 2 % x3 % "  o r  6x6 cm ( 12 0 ) . _ $5.75 

No . 4 N l ko r, for 2 % x4 % "  ( 1 1 6 )  film . .  _ _ _  . . _ $5.75 

No. 5 N i kor, for 3 % x 5 % "  ( 122,  Post card 
size) . . . .  _ . . . . .  _ . . . . . . . . . . . . . . . . .  _ . . . . . . . $7.50 

N o .  6 N i kor, for 3 % x4 % "  ( 1 18,  Eastman film 
only ) . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . _ . $7.50 

Extra deep N i kor Tan k (no reels included) , for 
multiple developing of four No. 33 or No.  35 reels, 
three No. 1 reels ; two No. 2 or No. 4 reels ; one 
No. 5 or No. 6 reel ; with rod on which to string 
ree!s . . . . . . . . . .  _ . . . .  _ . . .  _ _  . _ . . . . . . . .  _ . . . . .  $6.00 

New N i kor  Was h i n g  Tank,  especlalIy designed to 
flush out all chemicals through a drain at the tot-
tom . . . . . . . . . . . . . . . .  _ . . .  _ . . . . . . . .  _ . .  _ . . . .  $6.00 

Extra Reels, any size _ . . . . . . . . . . . .  _ . .  $2.85 each 
N i kor P r i n t  Paddle and Stirr ing  Rod . . . • . . . .  30c 

Ask your dealer to show you genuine Nikor Prod­
ucts - the original and only daylight developing 
tank made entirely of corrosion proof stainless 
steel. If he cannot supply full information, write : 
Dept. 229.  

B U RLE I G H  B RO O K S  
I N C O  • •  O R AT E'D 

12.7 WEST 42""ST1t1!1!T N E W  YORK 



OUR BOOK CORNER 
THE Book Departnlent of Sci-

entificAntericanis conducted, 
with the co-operation of the 
Editors, to nlake available for you a 
conlprehensive book service. Each 
nlonth the Editors select and review in 
these colunlns new books in a wide 
range of scientific and technical fields. 
In addition, they are ready at all tim.es 
to advise you regarding the best avail-

AMERICA BEGINS AGAIN 

By Katherine Glover 

JUST over a decade ago Scientific Amer· 
ican published a long series of articles 

entitled "Uncle Sam-Spendthrift." These 
articles discussed, with sharp emphasis, 
wasteful American methods which were 
depleting our forests and natural resources. 
The present volume shows the amazing work 
that has been done in recent years to sal· 
vage what is left of natural reso·urces, to pro­
tect our farming lands against destructive 
erosion and wasteful farming practices, and 
to cut timber scientifically and reforest old 
tiJilber lands. This is a significant picture 
of future possibilities.- ( Well illustrated, 
382 pages, S 3/4 by 8 1/4 inches. )  $2.85 
postpaid.-F. D. M. 

THE NATURE OF THE CHEMICAL 

BOND 

By Linus Pauling 

THE professor and the student will find 
this volume an aid in keeping up with 

the rapidly advancing theories of physical 
chemistry. Problems of chemical binding 
are discussed, as are also the structures of 
atoms and molecules. The theory of the 
treatment is based chiefly on the results of 
the quantum mechanics, with special em­
phasis on the resonance phenomenon. (6 by 
9 inches, 429 pages, 72 figures. ) -$4.60 post­
paid.-L. B. P. 

GIVE YOUR HAIR A CHANCE 

By fohn W. King 

MUCH common sense about hair is 
contained in this small book dealing 

with hair care, dandruff, baldness, grey 
hair, and scalp diseases. It debunks hair 
fads, hair pomades, and false notions about 
dandruff. ( 157 pages, S by 7 . 1/4 inches. ) 
-$2.10 postpaid.-A. G. I. 

THE BIRTH OF THE OIL INDUSTRY 

By Paul H. Giddens 

T EGITIMATELY dramatized, this his­
L torical survey of the early days of oil 
in the eastern United States makes reading 
that is as interesting as it is informative. 
It begins with observations on petroleum 
in 1627, describes the early petroleum 
springs and wells of the east, and carri es 
through the uses of petroleum as a medicine 

able books on any subject • .  You 
are invited to use this service 
freely. Tell our Book Depart­

m.ent 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 ; rem.em.ber that we can be of 
the greatest help only when you tell 
us just what you are looking for.  

to the drilling of the famous Drake well in 
1859. Then the real fun starts : The mad 
rush for land, the maze of flowing wells, 
problems of transportation, market devel­
opment, taxation, battles of the oil fields, 
boom towns, and all the myriad of startling 
developments that resulted from the devel­
opment of our stores of "black gold." (216 
pages, 6 by 9 inches, a number of interest­
ing photographs and maps . ) -$3.10 post­
paid.-A .  P. P. 

MAN THE WORLD OVER 

By C. C. Carter and H. C. Brentnall 

A DULTS who did not shine in geography 
1\.. in school may make up their deficiency 
by reading this book, though it dO,esn't look 
or read like a schoolbook and isn't even 
big enough to hide behind. It deals with 
the earth's peoples, industries, products, 
climates and so on; and has many maps 
showing special regions, industrial or cli­
matic, but no ordinary maps. The treatment 
is rather light and easy ; it isn't a student's 
book. (508 pages, 6 by 8 inches, numerous 
illustrations. ) -$3.1O postpaid.-A. G. I. 

HOUSE CONSTRUCTION DETAILS 

Compiled by Nelson L. Burbank 

V ERY little discussion and an amazing 
number of illustrations, photographs, 

working drawings, and cut-away sections 
fill this complete book for architects, con­
tractors, and builders. Actual construction 
details, with dimensions, are given here to 
cover practically every conceivable detail 
in house construction. A Shopcrafter's 
Corner gives plans and dimensions for many 
incidental pieces, such as cabinets, foot 
stools, shelves, benches, and the like. A 
section is devoted to modern homes, in 
which there are drawings of the exteriors 
of a large number of types of houses.­
( Complete index, 317 pages, 8 3/4 by 1 1 1/4 
inc\Ies. ) -$3.1O postpaid.-F. D. M. 

USES AND APPLICATIONS OF CHEM­

ICALS AND RELATED MATERIALS 

By Thomas C. Gregory 

POTENTIAL, as well as actual, manu­
facturers and consumers of chemicals 

and chemical products will find this vol­
ume useful for the great mass of data which 
it contains. Manufacturers, research direc­
tors, and sales executives will find in it 

answers to q'Jot:srions concerning commer­
cial applicati_ for new chemicals or by­
products_ A]though 5167 chemicals are 
listed, the book is not a dictionary ; rather 
it gives industrial uses, including patented 
processes desc::ribed by patent number, po­
tential applications, and sales possibilities. 
All products are titled by common name 
and are in strict alphabetical order. The 
listings usually include German and French 
names, and in the case of drugs, the Latin 
equivalent is also given. Nine pages of 
synonyms and cross references. (665 pages, 
6 by 9 inches_)-$10.10 postpaid.-L. B. P. 

DICTIONARY OF SCIENTIFIC TERMS 

By C. M. Beacinell, C.B., F.Z.S. 

GENERAL dictionaries of the English 
language often err in defining scien­

tific terms-give only traditional definitions 
or else lag behind the times. This is purely 
a reference book containing definitioa. of 
technical terms used in the sciences, written 
by a scientist. ( 235 pages, 4 1/2 by 7f 
inches . )  -$3.10 postpaid.-A_ G. I. 

HAVE YOU HAD YOUR VITAMINS? 

By Harry N. Holmes, Ph.D_ 

THIS little book is written for the in­
telligent housewife cQncerned about 

a wise selection of food for the family, lind 
for all others interested in vitamin theJ'8py. 
In separate chapters it covers the different 
vitamins in connection with specific sources. 
(60 pages, S by 7 1/2 inches, 3 il1ustra­
tions. ) --$1.10 postpaid.-A. G. I. 

BEYOND YONDER 

By Oliver Justin Lee. 

A N unusual book, packed full of facts 1\.. about astronomy, especially on the 
measurement of astronomical distances. 
One chapter tells, though not in great de­
tail, how a precision screw for a measur­
ing machine is made and tested. ( 169 pages, 
5 by 7 1/2 inches, 14 illustrations. ) -$2.60 
postpaid.-A. G. I. 

PHOTOCHEMISTRY AND THE MECHA. 

NISM OF CHEMICAL REACTIONS 

By G erhard K. Rolle/son and. Milton Burton 

IT has long been known that light plays 
an important part in certain chemical 

processes. Only recently, however, have 
such processes been studied extensively and 
photochemistry made a tool for the study 
of the detailed mechanisms of reactions. 
The authors of this volume, while main­
taining a critical attitude, have endeav. 
ored to present the subject so that the read­
er will not only understand its background, 

«We can supply our readers with any '\ of the books reviewed in this de­
partm.ent. Prices quoted include do­
m.estic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

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

FOR OTHER BOOKS YOU WANT, SEE PAGES 166 AND 1 8 1  
184 
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but also realize its possibilities. Approxi· 
mately one third of the book is given to 
presentation of the fundamental concepts 
required for an understanding of the ef· 
fects produced by the absorption of light 
and the behavior of the reactive states pro· 
duced in this manner. The remainder is 
devoted to specific reactions which can, in 
part, be regarded as supplementary rna· 
terial for the earlier chapters. Many orig· 
inal references are given, nine pages of 
appendixes, 17 pages of subject and author 
indexes. (445 pages, 6 by 9 inches, 59 
diagrams. ) -$5.85 postpaid.-L. B. P. 

SILK SCREEN STENCIL CRAFT 

AS A HOBBY 

By J. I. Biegeleisen 

AHOBBY that anyone--man, woman, or 
child-can follow with enjoyment 

and even profit is offered in this clearly 
presented book. Lamp shades, table cloths, 
greeting cards, invitations, program covers, 
and a multitude of other things can be pro· 
duced in colorful designs, singly or in quan· 
tity, by the easily mastered silk screen sten· 
cil process. The author gives all needed 
instructions and has amplified the text with 
a number of pertinent drawings and photo· 
graphs. ( 140 pages, '6 by 9 inches, 39 il· 
lustrations. ) -$2.10 postpaid.-A.  P. P. 

AMERICANS 

By Emil L. Jordan 

SERIATIM, the author gives separate 
historical narrative accounts of the 

contributinn of each racial and national 
stock to the New World-Indian, Viking, 
Spanish, Portuguese, French, Dutch, Brit· 
ish, Negro, Chinese, German, Irish, Scan· 
clinavian, Slavic, Italian, Jewish-thus en· 
abling the reader to judge which stocks 
lave contributed the most. This is no dry. 
as·dust history but is eminently readable ; 
your reviewer forgot he was reading for reo 
view. The style is preponderantly narrative 
and occasl<mably a bit spicy. (459 pages, 
5 1/2 by 8 1/2 inches, 8 illustrations. ) ­
$3.60 postpaid.-A. G. I. 

CHEMICAL PIONEERS 

By Williams Haynes 

IN the details of their accomplishments, 
the story of these 15 builders of progress 

is of great interest to us today ; their con· 
structions have become our great chemical 
industries. ( 288 pages, 5 1/2 by 8 inches, 
58 illustrations, index. ) -$2.60 postpaid. ­
L. B. P. 

MAN AND HIS LIFE·BELTS 

By E. T. Bell 

CYNICS will enjoy this book. Beil is a 
noted science teacher who has written 

other cynical but penetrative books, using 
a sharp pen. He is aggravating, irreverent, 
iconoclastic, skeptical, enjoyable ( unless 
the reader were a conformist, in which case 
the effect would be most irritating) and al· 
ways witty. The "life·belts" are govern· 
ment, scientific invention, economic science 
and religion (of  which he disposes ) .  He 
says : "The happiest people today are those 
who know nothing." This sounds true, 
anyway ! (340' pages, 5 3/4 by 8 1/2 inches . )  
-$3.10 postpaid.-A. G. I. 
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The Editors Recommend 
Best 
Sellers 
in Science 
1 SOILLESS GROWTH OF 

• PLANTS-By Carleton Ellis 
and Milton W. Swaney. Complete 
information, popularly presented, 
regarding the problems and dif· 
ficulties of tank farming. Form· 
ulas for chemicals and instruc­
tions for preparing tanks and 
other containers are given. Rec­
ommended to both experimenters 
and commercial growers. $2.85 

2 PROCEDURES IN EXPERI. 
• MENTAL PHYSICS - By 

lohn Strong, Ph.D. With four 
other scientists, Dr. Strong has as­
sembled a wealth of useful data 
of a wholly practical kind for the 
constructor, experimenter, and 
skilled craftsman. Many lucid il· 
lustrations. $5.10 

3 SCIENCE EXPERIENCES 
• WITH HOME EQUIPMENT 

-By C. J. Lynde. A book of 200 
simple home tricks based on 
physical laws, each experiment 
being illustrated and its princi· 
pie explained. $1.45 

4 KNOWING YOUR TREES­
• By G. H. Collingwood. Fifty 

common trees of the U ni ted 
States, each tree discussed in a 
two-page spread, with pictures 
of a typical tree, of foliage or 
fruit, and of the trunk, and a 
drawing of the United States 
showing natural range of the 
tree. $1.10 

5. ���KEN����c:!:ftlt 
MOVEMENTS-By Thomas Wal. 
ter Barber. Working drawings 
of practically every conceivable 
movement, device, appliance, and 
contrivance employed in the de­
sign and construction of ma­
chinery for every purpose. N ear­
ly 3000 illustrations. $4.35 

6 EXPLORING THE WONDERS 
·OF CHEMISTRY-By Oscar 

L. Brauer. Workbook and lab· 
oratory guide for high schools 
or home experimentation. (Pa­
per bound) . 60¢ 

7 OH DOCTOR 1 MY FEET !­
• By Dudley I. Morton, M.D. 

Help for foot sufferers. Scien· 
tific treatment which makes pos· 
sible discarding of arch sUl?ports 
and special shoes and stoppmg of 
exercises. 81.60 

8 YOU'RE THE DOCTOR-By 
• Victor Heiser. Chatty, rem­

iniscent, anecdotal book on foods 
and how they affect us. Com· 
mon-sense health information. 

$2.60 

9 P R O T E C T I V E  C O A T I N G S  
• F O R  METALS-By R. M .  

Burns a n d  A. E. Schuh. Evalua· 
tion, application, and methods of 
testing of metallic coatings, 
paints, and miscellaneous coat­
ings. $6,.60 

10. �i�N1t°1c:,��i'Fp��,'�'ii 
-By H. H. lone • •  A simply writ· 

! ten manual of design, construc-
tion, and maintenance. $3.10 

The above prices are post­
paid in the United States. 
Add, on foreign orders, 25c 
for postage on each book. 

11.  :��IN�!';'� E���: 
"Bible of the mechanical indus· 
try," enlarged to 1 8 1 5  pages of 
latest standards, data, and in­
formation required daily in the 
shop and drafting room. $6.10 

12 ARC WELDING IN DE. 
• S I G N ,  MANUFACTURE 

AND CONSTRUCTION-Edited 
by lames F. Lincoln A.rc Weld­
ing Foundation. Actual (prize) 
solutions of arc welding prob· 
lems in the field. About welding 
for welders. $ 1 .50 in United 
States ; $2.00 elsewhere. 

13 MEN, M I RR O R S  AND 
• STARS-By G. Edward 

Pendroy. New edition of a very 
popular book. Chief addition is 
a chapter on the 200·inch tele· 
scope. $3.10 

14 ATOMIC ARTILLERY-
• By John Kelloch Bobertson. 

Electrons, protons, positrons, 
photons, neutrons, and cosmic 
rays in plain language. Also 
transmutation of the elements 
and manufacture of artificial 
radioactivity. $2.35 

15. �'!��:L�::s�:i!';� 
by Pay.Lieut. Comdr. E. Co Tal. 
bot.Booth, R.N.R. Essential facts 
regarding the princi pal ships in 
the navies of the important pow­
ers, with details of construction, 
silhouette drawings, and a large 
number of photographs. $1.60 

16 THE MYSTERIOUS UNI-
• VERSE-By Sir lame. 

Jeans. Covers a remarkably 
broad territory, touching on ev­
erything new in modern physics, 
astrophysics, and cosmology. 
Many men of science now are 
leaning toward a non-material­
istic interpretation of the uni­
verse and Jeans is one of these. 
-(Formerly $2.40. ) Now $1.10 

(Revised List) 
23 SUNDIALs-By R. Ne",.on 

• and Margaret L. Mayall. 
The best book on sundials. A 
practical work by a landscape 
architect and a professional as­
tronomer. Illustrated. $2.10 

24 A MARRIAGE MANUAL-
• By Hannah M. StOlle, M�D., 

and .Abraham Stone, M.D� A 
practical guide to sex and mar­
riage, covering fitness for mar­
riage, mechanism of reproduc. 
tion, prevention of conception, 
and similar vital subjects. An· 
swers ·questions most often asked 
these authors by their consult· 
ants. $2.60 

25 THE ART AND SCIENCE 
• OF MARRIAGE-By Ea­

ther B. Tietz, M.D., Ph.D., and 
Charles K. "Weichert, Ph.D. A 
well·balanced, authoritative study 
of the body and its functions, in· 
cluding the reproductive system, 
and a practical discussion of 
courtship and marriage. Recom­
mended especially for engaged 
couples. $2.60 

26 SCIENTIFIC METHO� 
• By F. W. Weat_y. An 

omnibus of the scientific method 
for those who wish to learn to 
think straight. Clearly written for 
the serious person who, after read· 
ing it, will feel that his thinking 
processes have been melted down 
and recast. $3.85 

27. ��� S�':NJ����� 
FORMULAS-By A .  A. Hopkl,.s. 
A standard reference volume of 
more than 1 5 ,000 formulas. In· 
dispensable in the laboratory, 
workshop, home. $5.50 

28 THE CHEMICAL FORMU_ 
• LARY-By H. Benne ... 

Four volumes (Numbers I, II, 
III, and IV) containing a vast 
number of modern formulas for 
almost every conceivable product. 
-Volumes, separately, each 

$6.10 

17 PLASTICS, PROBLEMS AND PROCESSES-By Dale 
• E. Mansperger and Carson W� Pepper. For hobbyists 

and experimenters, this volume gives a large number of de­
tailed plans and instructions for making all kinds of useful 
and ornamental articles from tubes, rods, sheets, and blocks 
of plastics. $2.70 

18 FORGING PRACTICE-By Carl G. Johnson. Hand 
• forging o f  wrought iron, machine steel, and tool 

steel ; drop forging ; heat treatment of steel-annealing, 
h ardening, and tempering. $1 .60 

19 MOWING AND CASTING-By Carl Dame Clarke. 
• Molds in plaster, sulfur, wax, other materials, and 

how to use and cast them. For craftsmen, criminologists, 
pattern makers, artists, and others. . 

84.60 . 

20 THE HANDY MAN'S HANDBOOK-By C. T. Schaefer. 
• Fourth edition of a very popular book-a practical 

manual on the use of tools and how to do all sorts of odd 
j obs around the home. $1.10 

21 THE ROMANCE OF AS· 
• TRONOMY-By Florence 

A.. Gronda'. The author writes 
for the average reader who would 
like to know more about the 
stars and the planets . Her book 
brings to l ife the facts of astron· 
omy through picture and story. 
Illustrated with striking photo· 
graphs and diagrams.-(Former· 
ly $ 5 . 00. ) $1.85 

22 SNAKES OF THE WORW 
• -By Raymond L. Ditmars. 

Probably the most readable, at· 
tractive and extensive discussion 
of the subject yet offered to the 
general reader. It discusses the 
more than 2000 different kinds of 
snakes. Superb illustrations.­
(Formerly $6 ,00 . ) $2. 10 

29 THE COSMETIC FORMU-
• LARY-By H. Bennett. 

Creams, lotions, skin and hair 
tonics, permanent wave solutions, 
lipsticks, everything for the 
beauty parlor. $3.85 

30 WHAT SNAKE IS THAT ? 
• - By Roger Conarit Gnd 

William Bridges. Description of 
U. S. snakes with numerous 
drawings o f  scales, head struc .. 
ture, body markings. Includes a 
treatment for snake bites. $2. 1 0 

Write us for inform.ation on 
books on any subject which 
interests you. We can supply 
any book in print. 
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� T E L E SC O P T I C S  ;r. 
A Monthly Department for the Amateur Telescope Maker 

Conducted b y  A L B E R  T G .  I N G A L L S  

SO far as your scribe recalls, the 30" 
reflecting telescope described below 

is the largest yet made by any amateur 
since this journal revived the art of amateur 
telescope making 13 years ago. J. H. 
Hindle, of Witton, Blackburn, Lancashire, 
England, built it and, when invited to de­
scribe it, wro te the following : 

"THE mirror is a Chance disk, 3 1/2" 
thick, with a focal length if 120". 

The aperture is 30" ( //4 ) . It is floated on 
a system of triangular supports, contacting 
the underside of the mirror at 18 points. 

Figure 1 :  Cross·section of the cell 

[ Hindle's well-known system, described in 
the book 'Amateur Telescope Making,' page 
229.-Ed. l .  A cross-section of the mirror 
cell, with reference to the edge support, 
is shown in Figure 1 .  The annular ring, 

R, is divided into 12 segments, each of 
which has vulcanized fiber inserts, I, which 
come against the mirror. Two whole fiber 
rings are turned, dovetail shape, then sawn 
into 12 sections, and forced circumferen­
tially into position. Each segment of ring, 
R, is forced by means of two screws to 
its final position against the inclined SUT­
face, S, and in this position the fiber in­
serts are bored out a few thousandths 
larger than the mirror itself. In this wav 
an adequate edge support is provided, and 
it is impossible to pinch the mirror by 
tightening the screws. When these are re­
leased, however, and the segments backed 
off or lifted out there is ample clearance 
for the extraction of the mirror. 

"The tube is  constructed from solid-drawn 
steel conduit, such as is used for electrical 

Figure 2 :  The tube construction 

wiring purposes, and the lengths are 
threaded through circular rings of heat­
treated, high tensile aluminum alloy. These 
rings are securely clamped to each tube 
by means of a taper fitting such as is 
used for attaching ball bearings to a 
straight shaft (Figure 2 ) . The diagonal 

bracing is of high tensile steel wire, which 
is pulled taut by , means of screws at the 
bottom end of each tube, near the mirror 
mount. A perfectly rigid tube of minimum 
weight is thus obtained. 

"The four arms of the spider carrying the 
diagonal are of phosphor bronze sheet, 
mounted on the extreme end ring, with pro­
vision for concentric adjustment. 

"The diagonal mirror is  7" minor axis, 
and about 1 1/2" thick, mounted in an 
aluminum and brass cell which has a tubu­
lar stem, so that electrical means of slightly 
raising the temperature of the back side 
of the plane, to avoid dewing, can he 
adopted, as described in 'ATMA' by Dr. 
Steavenson, 

"The primary mirror is not perforated. It 
is collimated with reference to the brass 
sleeve which forms the center of the spider, 
returning its reflection precisely concentric 
with a ground spot, exactly in the center 
of the mirror itself. The eyepiece support 
can be readily detached from the tube 
if necessary, and there is a considerable 
range of adjustment longitudinally. Being 
supported at three points, the final ad­
justment--that of setting the eyepiece tube 
exactly on the optic axis, and parallel to i t­
is comparatively simple. 

"The polar axis is  built from a 5" steel 
tube, with 1" thick walls, and the ends 
plugged solid. It is supported in ball bear­
ings, one immediately below the fork, and 
the other immediately below the worm 
wheel. The general design of the mount 

Figure 3 :  The nearly completed telescope erected in Hindle's plant ( Union Engineering Works) 
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for a latitude of 51  1/2 0 is clearly seen from 
Figure 3, the fork itself being a substantial 
iron casting of 'D' section, split where 
it slips on the top of the polar axis, to 
which it is firmly attached by compres­
sion bolts. A segment of a worm wheel 
on the trunnion of the tube enables the 
telescope to be adjusted in declination, 
through the medium of a worm and spur 
gear, with a flexible joint to a broom handle 

Figure 4 :  Details of the drive 

within reach of the observer. When the 
inclined steel handle and its nut are re­
leased, the tube can be moved to any ap­
proximate position by hand. 

"The drive to the polar axis is possibly 
to some extent novel. The worm wheel on 
the polar axis is definitely fixed to it, 
the usual clutch being dispensed with. 
That enables the wheel itself to be more 
precisely mounted, and the engagement 
of the worm and wheel more definitely ad­
justed. The primary drive is by gramophone 
motor, through a 60-to-l worm gear, which, 
in turn, through a friction drive, rotates the 
main worm shaft and the wheel on the 
polar axis, the latter reduction being 360-
to- I  (Figure 4 ) . Particular attention is 
directed to the small worm gear, which 
is carefully assembled and runs in ball 
journals to reduce friction to a minimum, 
so that the gramophone motor is not over­
loaded. The pitch of worm and wheel is 
10 D.P., that is ,,/10, and the pitch-circle 
diameter of the worm is 0.75", so that the 
angle of the thread is 7 1/20 ,  which prac­
tically gives irreversibility. The compres­
sion springs on the friction drive enable 
the necessary power, with an ample margin, 
to be transmitted to the main worm shaft. 

"The gramophone motor is to be inde­
pendently mounted so that no vibration or 
electrical hum can be transmitted to the 
telescope. At a speed of about 60 r.p.m. 
the normal speed of the polar axis is se­
cured, and this is capable of permanent 
and delicate adjustment. Energizing a small 
A.C. electro-magnet entirely releases the 
brake on the governor of the motor, and 
allows it to run at top speed. This occurs 
when the accelerating button is depressed, 
to overtake an object in the field of view. 
The retard button simply interrupts the 
gramophone motor circuit, allowing the ob­
j ect to overtake the telescope. 

"Rapid adjustment in right ascension is 
effected by means of a separate 1/4 h.p. 
motor, which runs in either direction as 
desired. Due to the greater power of this 
motor, the friction drive loses control. and 
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TINSLEY LABORATORIES 
Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits ; Ramsden, Huygenian, Orthoscopic, aud Solid Oculars ; 
Rack and Pinion Eyepiece Holders ; Prism or Diagonal Spider Systems ; Rough 
Cast Mirrors, Cells and Mountings ;  Silvering and Aluminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 
Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting_ Finished mirrors, lenses and mountings_ 

Write for complete specifications and prices 

2035 ASHBY AVENUE BERKELEY, CALIFORNIA 

REFLECTING TELESCOPES 
Pierce made. Theoretically and mechanically right, 

with portable mount, ready to use. 6", $125. 

RICHEST FIELD EYEPIECE 1.14" efl, .92" field, $6.50. 
PORTABLE MOUNT. With rigid pipe pedestal. Mov­
ing parts of bronze. For 6" or smaller telescopes. $10. 
ACCURATE FOCUSING is easy with our spiral sleeve. 
1 '\4 "  O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI­
AGONAL, complete instructions. 4"-$4.00, 6"-$6.00. 
Without Eyepiece and diagonal, 4"-$3.00, 6"-$5.00. 

Free lest of your mirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • I I  Harvard St. • Springfield, Vermont 

Surface Hardened 

ALUM I N IZED 
Coatings 

are uniformly superior i n  reflectivity and im­
prove the performance of telescope mirrors, 
prisms, diagonals, camera mirrors, range 
finder mirrors and other optical front surface 
mirrors. 

These Surface Hardened Coatings are dur­
able and cohesive. They do not blister o r  peel 
and can be removed easily without repolish­
ing and refiguring mirror. 

Used in some of the largest observatories on 
mirrors which are famous throughout the 
world. Have your mirrors coated with the best. 

Prices : 4"-$1.75,  6"-$2.50, 8"-$3.50 ,  10"­
$5.00 and 12 % "-$8.00 .  Up to 36" on request. 

L E R O Y  M. E. CLAUSI N G  

720 G reenwood Ave. Wil mette, I I I .  

KITS OUR SPECIALTY 
4" kit . $ 2.95 Pyrex . . .  $ 4.25 

6" kit . 3 .75 Pyrex 5.50 

8" kit . 6.75 Pyrex 8.50 

10" kit . .  9.95 Pyrex . 13 .95 

12" kit . .  14.75 Pyrex . 24.00 

Kits contain 2 glass discs,  8 grades of abrasives 

(fewer do not insure an optically perfect surface ) ,  
rouge, p itch or beeswax, a n d  instructions. 

M oney.back guarantee that 

THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

( Send for our NEW, ENLARGED, and ILLUS­
TRA TED catalogue. ) 

M. CHALFIN, 1 425 Longfellow Ave., New York, N. Y_ 

r�� BUILDER'S LEVEL 
Jun THI THING fOR 1MAU IUIlDINGS, GARAGn. nc. 

Doe. th� ",ork of • tripod 'upl on all building and tonltnrtio .. 
wort. foundalions. footin"l. rpnlt'nt noon. Iffadinl'. I.ndllflpin&. 
d .... in.rt. pic. It il simpl ... a(·curatt. and usy to UR. A IIjetl, 
b.tanclrd .piril '"el,i,," trn rudinp.. Thf' 1110111 uHf ... 1 It"fli". defkt lI"tr built. [Hotail. on ,�uHL NEW lOW PRICE - NOW $5.00 
WE ALSO HA VE " SPECIAL PNOPOSITION FOR AGENTS 
PROUT MFG CO. P.O. 80l 158 · A  ELKHART. INDIANA 

C. C. YO U N G  
Supplies for Amateur Telescope M akers. 

70 lb.  E quatorial Mounting  $35.00 
5 1 7  Main  St. E ast H a rtford, Conn.  

EVERYTHING F O R  THE---'" 

AMATEUR TELESCOPE MAKER 
Precision Workmanship, Good Quality, 
Low Prices. Money Back Guarantee 

KITS - OUR SPECIALTY 
4" . . . . . . . . . . . .  $2.95 PYREX . . . . . . . . . . . . . .  $4.00 
6" . . . . . . . . . . . .  3.75 PYREX . . . . . . . . . . . . . .  5.50 
8" . . . . . . . . . . . . 6.50 PYREX . . . . . . . . . . . . . .  8.00 

1 0" . . . . . . . . . . . .  9.75 PYREX . . . . . . . . . . . . . .  1 3.75 
OTH E R  SIZES PRO PORTI O N A T E LY LOW 

Each kit has 2 glass discs,  correct thickness. tempered 
pitch, rouge, 8 assorted abrasives (fewer may not give 
perfect optical surface ) .  instructions . etc. 

F R E E  A L U M I N I Z E D  D I A G O N A L  with each kit 
6 "  kit with book "Amateur Telescope Making" . . . .  S6.2S 

ALUMINIZING Chrominizing 

Aluminum used now contains chromium alloy which 
produces a harder. superior reflecting surface. Prices 
remain the same as for aluminizing. 

6"-$2.50 8"-$3.50  1 0"-$5.00 

Other Sizes Proportionately Priced 

MIRRORS TESTED FREE OF CHARGE 

KELLNER EYEPIECES 
u. S. Government 1 "  F.L. Kellner achromatic remodel­
led and fitted into our standard 1 %. "  brass cells. You 
should own one--no matter how m any eyepieces you have. 

WORTH $8.00. SPECIAL PRICE . . . . . . . . . .  $4.00 
M I R R O R S. A L L  S I Z ES, M A D E  TO O R D E R  
P R I S M S- E Y  E P  I E C  ES-A C C E S S O  R I  E S  

FREE catalog Telescopes, Microscopes, Binoculars, 
etc. Instructions for Telescope Making, l Ot. 

PRECISION OPTICAL SUPPLY CO. 
1001 E. 1 6 3 rd Street New York City 
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* * 
New ! 

ASTRONOMY 
By 

William T. Skillinq 
Ret., San Diego State College 

Robert S. Richardson 
Mount WilJon Ob,sen'atoTY 

. . .  this is the closest of all books I've 
yet seen to the answer to the prayer of 
the poor devil who goes it alone. --It's 
ideally constituted for the fellow who 
can't stick up his hand and ask the pro­
fessor· - and there are many of these 
among the amateur telescope makers and 
astronomers.  The chapter on telescopes 
is a fine, informative one." Albert G. In­
galls, Associate Editor of SCIENTIFIC 
AMERICAN. 

$3.00 
--e--

HENRY HOLT & COMPANY 
257 Fourth Avenue New York 

For the TELESCOPE MAKER and USER 
Achromatic Barlow Lenses for increasing the 
power of the telescope. First-quality objec­
tives, mirrors, flats, prisms, eyepieces, focusing 
draw tubes, finders and other accessories. Send 
stamp for circular and price list. 

C. W. LUSK, Optical I nstruments 
1238 West 39th St.,  Los Angeles, Cal if. 

BUILD A PRISMATIC REFRACTING TELESCOPE 
·We will sell you raw glass and rough castings 
or finished prisms and lenses and machined 
castings or finished instruments. 

Write for free literature and prices.  Blue Prints 
and Instructions Furnished. 

Also, Parabolized Pyrex Mirrors. 

ROBERT R. CARTER 
2 1 25 Spauldinq Ave. Berkeley, Calif. 

-L O M A R A 
POCKET M ICROSCOPES 

HANDY • PRECISE 

With o r  

wilhunt 
sland 

For all types 

of research 
work, at home, 

in the l abora­

tory and afield . 
Will  serve the 

engineer, llledical 

mall ,  chemist, bio­

l ogist, botanist, etc. 

S c i e n t i f i c  i n s t r u ­

ments with exceJ1ent 

optical system. 

Electric l amp attach­

m ent can be supplied. 

Various models 

magnify 
1 5x to 1410x 

$7.50 
and up 

For detailed in/ormation address 

Dept. S.A. 9 

C. P. Goerz American Optical Co. 
3 1 7  EAST 34th ST R E E T  N E W Y O R I< 

S C I E N T I F I C  A M E R I C A N  

THE BEGINNER'S 
CORNER 

TRIPODS instead of fixed pedestals are 
desirable in many instances for first 

telescopes, because first telescopes usually 
are small enough to be portable. Light, 
flimsy tripods, however, are too shaky for a 
telescope, because the telescope magnifies 

the shakes in the same measure as it mag­
nifies the object looked at. Hence a really 
solid, he-man tripod should be built, in­
stead of the too common "pansy frail." Give 
it good husky legs. Usually, however, you 

TELESCOPTICS 

(Continued from preceding page) 
the polar axis makes a complete revolu­
tion in about a minute. Owing to the 
limitation of power that can be transmitted 
by the friction drive, and the practical 
irreversibility of the small worm gear, the 
gramophone motor is quite unaffected by 
the rapid adjustment taking place, and con­
tinues to run on as usual. Immediately, 
therefore, after the 1/4 h.p. motor is dis­
connected, the friction drive instantly re­
sumes its functions without any lag or loss 
0/ time whatever. During normal working, 
the 1/4 h.p. motor rotates idly, very slowly." 

Weights of individual parts of the in­

strument are as follows : 
Mounting, including fabricated 

R. S .  C.  foundation, baseplate, 
polar axis, fork, bracket, and 
footstool castings . . . . . . . . . . . . . . . . . . . . . . .  . 

Tube with flat and its cover. . . . . . .  . 

Cell and mirror supports . . . . . . . . . . .  . 
Mirror . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

2399 Ibs. 
577 lbs. 
385 lbs. 
196 lbs. 

Total 3557 lbs. 
This ends Hindle's description. Readers 

of "ATM" and "ATMA" will recognize 
him as a co· author of those books. By vo­
cation he is a manufacturer of looms­
those very heavy ones of 30 tons or Sl) 
such as are used in weaving the dryer felts 
of cotton, thick and wide, used by paper­
makers. The same readers will recall the 
picture of a 30" mirror on a grinding 
machine, on page 245 of "ATM" ( fourth 

SEPTEMBER . 1939 

will want it portable, but its length will 
defeat this unless you make it jointed-and 
then comes the question of a joint that 
won't, in turn, defeat the effort to make it 
rigid. 

One kind of folding legs is shown in the 
accompanying photographs of a tripod made 
by F. M. Garland, 1006 Davis Ave., Pitta­
burgh, Pa. These fold outward and upward, 

rather than inward, and thus nest closer 
when folded. The tripod has three hinged 
central braces in addition, made of strap 
metal slotted for adjustment and provided 
with a wingnut for tightening. These 
braces are far enough above the knee-joints 
of the legs so that they will not extend be­
low the latter when the tripod is folded. 

Main feature of Garland's tripod is the 
knee-joint which, once locked, is  as solid 
as a human knee in a plaster cast. On the 
outer-not the inner-side of each leg is 
a heavy backflap hinge, as shown in the left­
hand closeup, and on the inner sides are 
metal straps pivoted at their tops on a screw 
and side-slotted near their bottoms. Each 
slot has a bolt and wingnut for tightening. 

Other stiffening and strengthening details 
show in the photographs. The tripod shown 
weighs about 15 pounds and is very rigid .  
The refractor seen on it is  an old 3 1/2" 
Brashear. 

edition, of 1935 ) : this is  the same mirror. 
Hindle enjoys making telescopes. Hav­

ing made them, he gives them away ! How­
ever, lest about 10,000 readers obey that 
impulse to rush applications for free 30" 
reflectors by cable, we hasten to add that 
he hasn't exactly given away his two large 
telescopes, a previous 20 1/2" and this 
30", in quite that way. He has, however, 
commendably arranged to place them where 
they will work hard for astronomy. The 
20 1/2" ( see its photo in "ATM," page 
453 ) has been in the hands of Dr. W. H. 
Steavenson, a prominent English variable 
star observer, more widely known by hun­
dreds of astronomical friends in Britain 
and America as "Steave," who contributed 
the chapter on dewing of optical surfaces, 
in "ATMA." The new 30" is being mounted 
in the grounds at Cambridge University 
Observatory by arrangement with Sir Arthur 
Eddington, where it will be available for 
the use of the Professor's staff. Later Dr. 
Steavenson hopes to be in a position to make 
regular use of the newer instrument himself. 

LAST month in this department there was 
a long article by Hendrix and Christie, 

of the Mt. Wilson Observatory, on the 
Schmidt camera, and now we have the fol­
lowing comments on that article written by 
Prof. C. H. Smiley, Director of the Ladd 
Observatory at Brown University and a lead­
ing exponent of the Schmidt camera : 

"It is with some hesitancy and consid' 
erable distaste for the task that this criti­
cism of the article by Hendrix and Christie 
in last month's Scientific American is writ­
ten. I am deeply indebted to Mr. A. H. 
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Joy of the Mt. Wilson Observatory and to 
a lesser extent to Mr. Hendrix for valuable 
assistance and advice in 1937 in connection 
with improvements made on the Ladd Ob­
servatory Schmidt camera which had just 
been completed. I am well aware that Mr. 

Hendrix has made more Schmidt cameras 
than any one else on earth. If I were asked 
where the outstanding authorities in astro­
nomical optical work were located, Mt. Wil­
son Observatory and Hendrix and Christie 
would come first to my mind. 

"Even so, one of the sentences early i n  
the article b y  Hendrix and Christie seems 
to me to be distinctly unfair-'Several ar­
ticles have been written about the Schmidt 
camera since the inventor set forth its 
principles in 1931 ,  but little that is new 
has been included in these discussions.' It 
is true that Schmidt was a genius and that 
he did state most of the important facts 
in his original article. However he did not 
give a mathematical design for the cor­
recting plate, he did not give any method of 
testing nor was his method of making a 
correcting plate revealed to the public until 
after his death. These important deficien­
cies have been taken care of by papers by 
F. B. Wright, B. Stromgren, H. A. Lower, 
Y. Vaisala, A. DeVany, and others. 

"One might overlook a single ungenerous 
remark in the early part of the article but 
a considerable amount of material presented 
in the latter part of the article has pre­
viously been published by others, yet the 
article does not indicate this. A recent 
letter from Christie suggests that Hendrix 
and he knew all these things before others 
published them. I do not question the ver­
acity of this statement. However, priority 
in scientific matters is usually established 
by publication in a journal generally avail­
able to others. On this basis, F. B. Wright 
and B. Stromgren should receive credit for 
their publication of the mathematical design 
of the correcting plate, and other acknowl­
edgments of priority in publication should 
have been made. 

"In brief, I feel that the ungenerous and 
misleading statement concerning earlier 
publications and the failure to mention the 
people who have made information on the 
Schmidt available generally are unfortunate, 
particularly so in view of the fact that Hen­
drix and Christie have had most of the in­
formation presented in this article for the 
past five years and have withheld it from 
publication during that interval." 

RULE for finding sagitta of a mirror, 
expressed directly in sixteenths of an 

inch, offered by Joseph Dwight, Hyannis, 
Mass. : Divide aperture by focal ratio. 

To measure depth of sagitta on a mirror 
while roughing out, Lloyd Anderson, 11909 
Vicente Blvd., West Los Angeles, Calif., 
puts a small drop of soft pitch at the center 
and places a steel straight-edge across the 
mirror, pressing the pitch down. Then, 
with a calipers, he simply measures the 
thickness of the pitch. Automatic feeler ! 

FOREIGN telescoptics is one of the hob­
bies of R. L. Beardsley, 2515 W. 21 St., 

Los Angeles, Calif., who reads about 769 
foreign languages. He says G. O. Bjordal, 
Box I l l, Askim, Ostfold, Norway, is one of 
five TNs in that town who would like to 
receive photographs of American TN's tele­
scopes. They read English. 

S C I E N T I F I C  A M E R I C A N  

U. S. N. Aeromarine Compasses 
"STAR" Suitable f o r  car, boat or plane 

made to Navy specifications 

All aluminum. liquid 
filled b o w  I .  light 
weight, spherical lens, 
rotating compass card 
moun ted on jewel 
bearing actuated by 
cobalt steel magnets. 
Stable lubber line, 
wide space gradua­
t i o n s .  Independent 
compensation for N S 
and E W takes care 
of local magnetic' dis­
turbances, permitting 
close adj ustment very 
quickly. Price $12.50 

All at fraction of original cost ($60 to $140) 
MAKE 

�i����r
a� . : : : : : : : : : : : : : :  t: gr��. 

Aircraft Control . . . . . .  1 0 
Kollsman . . . . . . . .  , . . . . .  5 0  
Pioneer . . . . . . . . . . . . . . . .  5 0  
Aircraft Control • . . • . . .  5 0  
Star Compass . . . . . . . . .  5 0  

Mark V I  $25.00 
. . VII 25.00 
.. VI 22.00 
. .  V 20.00 
u V 18.00 
. .  V 15.00 
. .  V 12.50 

If electric illumination desired, add $2.50 

Bausch & Lomb Navy Telescopes 
Said to have cost in excess of $130.00 

Formerly used on large caliber guns. An excellent 
finder, 7 achromatic lenses, telescope tube, erector 
draw tube and eyepiece draw tube. Excellent for 
spotting game. Object Lens 2"; magnifies any power 
from 3 to 10; Exit pupil 0.2' to 0.09";  Eye Lens 

�g t f�;e�ti�a�:.
irXil\������ �e���: 360;b�� $11.50 

Prismatic Rifle Sight & Observers' Scope 

BAUSCH & LOMB OPTICAL SYSTEM 
Made by Warner & Swasy. 6 power. Consists of 
achromatic ocular and objective lens, calibrated 
reticule with Cross Hairs. 2 highly polished prisms 
firmly set in solid cast bronze frame with soft rubber 
eye-cup. Micrometer adjustments for yardage and 
windage. Used on Krag, Enfteld, Savage, Springfield, 
etc. Fits any bolt action rifle. Complete with mount 

��d
p
o
r��c 

l$��?o
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t
. ��.���? .. . ����� $7.50 

Arti llery Gun Mount 
Size 18 by 10 inches . Rack and Pinion gear on 
vertical arc.  Worm gear drive on horizontal arc. 
Vernier micrometer adj ustment. Two vial levels. 
Calibrated German silver scale. Steel body with 
bronze housing. 15 lbs. Price $3.50 

W M  E E 
S T 
T E 
o R S N 

7�4" diameter switchboard models 
Watt Meters .75 - 1.5 - 7.5 KW 

For AC & DC. Choice of above sizes, each $20.00 
Volt Meters 150 volt DC $12.50 
Volt Meters 300 volt AC 15.00 

Volt Meters Combination DC 150,  AC 300 $18.00 
Ammeters DC (choice of scale) $15.00 
Ammeters AC (choice of scale) 16.50 

Ammeters Thermo (AC & DC) (choice of scale) $20.00 
Large selection of portables on hand. 

Requirements quoted on request.  
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Edison Storage Batteries 
Cells a r e  in excellent condition. Complete with solu­
tion, connections and trays. Prices below are about 
10% of regular market price. Average life 2 0  years. 

unconditional GUarantee. 

A-4 Amp. Hrs. 150.  Ea. $5.00 
A-5 " .. IS7 . " 5.00 
A-6 " .. 225 . " 5.00 
A-7 " .. 262. " 5.00 
A-S " " 300. " 6.00 
A-I0 " " 375. " 7 . 5 0  
A-12 . .  . .  450. " 10 .00  
B-4 " 75. " 4.00 
B-2(J-3) " 37. " 3.50 
M-S . .  1 1 . " 1.50 
L-20 " 13 . " 1 . 7 5  
L-40 " 25 .  Pro 4.00 

All cells 1 . 2  volts each. 
prices are per unit cell. For 6 system 

nse 5 cells, 12  vt.-l0 cells, 110 vt.-88 cells. 
Note : On all cells 75 amps or less an additional 
charge of 1 0 00 is to be added for trays . 

Navy Light­
weight 1/2 

M i le Portable 
Searchlight 

Cast aluminum & 
bronze housing. 
C o m p l e t e  w i t h  
c a r r y i n g  c a s e. 
Mangin type para­
bolic glass reflect­
or. Made by G.  E. 
and Nat'l X-Ray. 
5 inch diameter. 
Complete w i t  h 
choice of 6, 12 or 
32 volt lamp. 

f2elor:�:$4.95 
Anti-Capacity Switches 

Made by Western Electric. 
Double throw switch with 
12 terminals - equivalent 
to two double-pole, double­
throw switches. All con­
tacts are of platinum 
plate. Original price $3.50 

f:.
c\,.o��pP�� . � $1 .00 

Parabolic Searchlight Mirrors 
FOCAL GLASS 

DIA. LENGTH THICKNESS PRICE 
11  in. 4 in. %, in. $12. 
18 in. 71a in. 5 / 16 in. 25. 
24  in. 10 in. 5 / 16 in. 50. 
30 in. 121,2 in. 7 / 16 in. 55. 
36 in. 14% in. 7 / 16 in. 75.  
Mirrors were made for the U. S .  Army 
& Navy by Bausch & Lomb and Par­
sons of England. Perfectly ground and 
highly polished to a very accurate 
parabolic surface. Heavily silver plated 
and coated with a moisture and heat 
resisting paint. A few larger and 
smaller sizes in stock. 

United States Army Liquid Compass 
Made by Sperry Gyroscope Co.  

Electric Blowers 
90 cu. ft. Min. 

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

Cas t al umin um hous-
ing . . • . . • . . . . . . .  $7.85 

Cast iron housing . .  6.00 
Available in 6,  12,  32. 
110  volt d.c., 110 v .  a . c . ,  
110  v .  universal. Specify 
type and voltage desired. 

W i t  h magnifying 
lens, solid bronze 
rugged frame. j ewel 
bearing needle floats 
in stabilizing fluid. 
With russet leather 
case. Fine for boats, 

n9.}�;��i� .. : $1 .95 

Telegraphic Tape Recorder 
A p p a r a t u s  
makes a written 
record of code 
and similar mes­
sages on paper 
tape. An ideal 
machine for 
learning code or 
teaching code 
to groups, Radio 
men can easily 
a d a p t  i t  t o  
short-wave re,­

ceiveres for taking permanent records of code 
messages. Double pen permits simultaneous record­
ing of two messages. Pens are operated by battery 
and key while tape feeder is spring driven (hand 
wound) . Case made of solid brass on heavy iron 
base. Useful on fire and burglar alarm systems. 
May be used to intercept dial calls. 

Used $15. Reconditioned $20 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC_, Dept. S. So, 120 Chambers St., New York City 
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TRADE MARI(S 
AND 

UNFAIR 
COMPETITION 

By ORSON D. MUNN 

A TRADE MARK is an intan­

gible asset of a business, yet 

its actual value may grow so 

large that it becomes the very 

foundation on which depends 

the whole structure of the 

business. Because of this fact, 

every business man should 

have available such informa­

tion on trade marks as will 

enable him to j udge with a 

fair degree of accuracy the 

d e s i r a b i l ity  o f  any m ark 

which he may be consider­

ing. 

Here, in one handy vol­

ume,  written in n o n - legal  

terms, is a simple yet com­

prehensive interpretation of 

the Federal statutes and the 

body of common law relat­

ing to trade marks and un­

fair competition. 

Price $ 1 .00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

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

S C I E N T I F I C A M E R I C A N  

CURRENT BULLETIN 
BRIEFS 

(The Editor will appreciate it if 
you will mention Scientific Amer­
ican when writing for any of 
the publications listed below.) 

TELEVISION CYCLOPEDIA, compiled by M. N. 
Beitman, is  a pocket· size booklet which 

will bring the reader completely up-to-date 
in television nomenclature and practice. 
Thoroughly illustrated with drawings and 
photographs, it covers the entire field from 
"Aberration" to "Work Function." An 
appendix puts forth the fundamental prin­
ciples of television as a running story, 
interestingly told. Scientific A merican Book 
Department, 24 West 40th Street, N ew York 
City.-50 cents. 

NEW HORIZONS OF INDUSTRY THROUGH RE-
SEARCH is a 62-page booklet that presents 

"a tour through the present into the future." 
It covers scientific research and its applica­
tions in industry throughout a broad field 
ranging from automobiles and chemicals 
through health and homes to roads, rubber, 
vision, and wood. It is essentially a high­
lighted survey of what will be accomplished 
in the future, based upon accomplishments 
of the present. Department of Public Re­
lations, General Motors Corporation, 1 775 
Broadway, N ew York City.-Gratis. 

METALLIZING HANDBOOK is a 26'page book-
let which gives complete details on metal 

spraying, together with a series of pictures 
which shows specific applications. The 
equipment necessary for such work is list­
ed. Metallizing Company of A merica Inc., 
562 W est Washington Boulevard, Chicago, 
Illinois.-Gratis. 

TYPICAL NICKEL ALLOY STEELS AND CAST 
IRONS EMPLOYED IN DIESEL CONSTRUC­

TION is a single sheet tabulation which cov­
ers these metals as used in light, medium, 
and heavy Diesel engines. It tabulates 
engine parts, recommended compositions, 
mechanical properties, and heat treatment. 
The International Nickel Company, 67 Wall 
Street, N ew York City.-Gratis. 

THE INDUSTRIAL USES OF PRESTO SOUND 
RECORDING EQUIPMENT is a 12-page 

pamphlet, illustrated with a number of pho­
tographs, which describes this type of high­
grade recording equipment and sets forth 
a number of the uses to which it can be 
put. Presto Recording Corporation, 139 
West 1 9th Street, N ew York City.-Gratis. 

SEALAIR WINDOWS is a 10·page, completely 
illustrated booklet which shows and de· 

scribes all-aluminum windows in stock and 
standard sizes. It should be of particular 
interest to the home owner who is consid­
ering building or rebuilding. The Kawneer 
Company, Niles, Michigan.-Gratis. 

PRACTICAL TELEVISION BY RCA is a 40·page 
book which is particularly concerned with 

circuit design, antenna installation, and re­
ception. It is published for service men, 
dealers, schools, and anyone interested in a 
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survey of television as it stands today. It 
presents a general discussion, technical de­
scription of receiving circuits, details of 
television receivers, a section devoted to 
general service problems, and a group of 
television definitions. Obtainable from 
RCA distributors or direct from RCA 
Manufacturing Company, Camden, New 
Jersey.-25 cents. 

NEWS PHOTOGRAPHY RECORD is  a steno-
graphic report of the second annual short 

course in news photography at Kent State 
University. It covers, in lecture form, 
practically the entire field of photography, 
from the latest developments in cameras 
and equipment to color photography, pho· 
tography by polarized light, news photog­
raphy, and so on. A. Clarence Smith, As­
sociate Professor of Journalism, Kent State 
University, Kent, Ohio.-$2.58. 

DYES is a 12-page illustrated booklet which 
has been prepared to correct certain mis· 

conceptions. It clarifies, for example, the 
situation as regards the dependability of 
American dyestuffs and the identification 
of color-fast merchandise. It also tells of 
the research which is  being carried on to 
assure the American public that our dye 
industry will retain its present high stand· 
ards. E. I. du Pont de Nemours & Com­
pany, Inc., Wilmington, Delaware.-Gratis. 

ALLIED'S RADIO BUILDER'S HANDBOOK is a 30· 
page, thoroughly illustrated booklet 

which gives the reader some theoretical 
background, together with a knowledge of 
radio circuits. A short section is  also de­
voted to amateur radio-how to operate an 
amateur radio station and how to send and 
receive in code. A group of circuit dia­
grams gives the reader something concrete 
to work on. A llied Radio Corporation, 833 
West Jackson Boulevard, Chicago, Illinois. 
-10 cents. 

AN ADDRESS BY EDWARD G. BUDD is a short, 
compact reprint which gives a brief but 

thorough survey of railroad travel in the 
United States as it is  today. It gives a 
better over-all idea of how the railroad pic· 
ture has changed within the last few years 
than could be obtained from many a long­
winded technical discussion. Edward G. 
Budd Manufacturing Company, Philadel· 
phia, Pennsylvania.-1O cents. 

PHILIPPINE MINING YEAR BOOK contains a 
complete history of the various mining 

districts in the Islands, the history of  the 
leading producers, and a review of the base 
metal industry. The book is profusely illus­
trated and presents complete statistics and 
directories of companies, mines, personnel, 
and results obtained. Ralph Keeler, Post 
Office Box 769, Manila, Philippine Islands. 
-$1 .00. 

THE AMERICAN WAY IN INDUSTRIAL RE· 
SEARCH is an 8-page illustrated reprint 

which describes specifically the work of 
Mellon Institute and other institutions 
which are today shaping our industrial fu· 
ture by the work which they are doing in 
various fields of research. Mellon Institute 
of Industrial Research, Pittsburgh, Penn­
sylvania.--Gratis. 
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LEGAL HIGH-LIGHTS 
Patent, Trade Mark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By O R S O N  D. M U N N, Litt.B . ,  L.L.B. ,  Sc.D. 
N e w  York Bar 

Editor. Scientific American 

BATTLE OF BATHS 

Two bath preparations similar to bath 
salts, both bearing French names, were 

involved in a recent suit for unfair competi­
tion and trade-mark infringement. The man­
ufacturer of a bath preparation bearing the 
trade mark "Bain de Champagne" brought 
suit against a competitor selling a bath prepa­
ration under the name "Bain Mousseux," 
charging that the names were confusingly 
similar to each other. It was pointed out that 
the word "Bain" meant bath and that ac­
cordingly the plaintiff's trade mark meant 
bath of champagne whereas the defendant's 
trade mark meant sparkling bath. The de­
fendant's preparation when added to the wa­
ter in a bath conveyed a sparkling or effer­
vescent character thereto. The plaintiff con­
tended that the word "sparkling" used in the 
defendant's name would immediately sug­
gest champagne and for that reason the de­
fendant's name would necessarily be con­
fused with plaintiff's. 

The court, however, pointed out that in 
sound and appearance the two names were 
quite different and that furthermore the word 
sparkling suggested many other products be­
sides champagne. Since the defendant's name 
was merely descriptive of one of the char­
acteristics of the preparation the court re­
fused to restrain the use thereof. 

CHORUS 

THOSE of us who have difficulty in re­
membering more than the chorus of a 

song and find ourselves humming or singing 
the chorus of a song over and over again 
will receive a certain amount of moral sus­
tenance from the judicial declaration that 
the chorus forms a substantial portion of a 
song. In a recent suit for copyright infringe­
ment the owner of the copyrights on two 
songs charged that a printing company was 
guilty of copyright infringement because it 
had sold printed copies of the choruses. 

One of the defenses raised was that the 
mere copying of the choruses did not con­
stitute an infringement of the copyrights be­
cause the choruses did not constitute sub­
stantial and material parts of the songs. The 
Court held that this defense was without 
merit, stating :  

"The chorus o f  a musical composition may 
constitute a material and substantial part of 
the work and it is frequently the very part 
that makes it popular and valuable." 

TURN AROUND 

IN a recent decision of a Federal Court 
the trade mark Run-R-Stop was held to 

be infringed by the trade mark Stop-A-Run, 
In the suit in question the manufacturer of 

a fluid to be used in stopping runs in silk 
stockings charged a competitor, making a 
similar product, with unfair competition 
and trade-mark infringement. The Court 
found that the plaintiff had used its trade 
mark Run-R-Stop for many years, had spent 
a great deal of money in advertising, and 
had clearly established a secondary mean­
ing for the name which indicated to the 
purchasing public that the product was 
manufactured by the plaintiff. 

The Court recognized the differences be­
tween the two names but came to the con­
clusion that, due to the euphonious similar­
ity between them and due to the further 
fact that the packaging and dressing of the 
two products were very similar, the use of 
the name Stop-A-Run by defendant was 
likely to lead to confusion and constituted 
trade-mark infringement. 

ADDENDUM AND 

DEDENDUM . 

THE Court of Customs and Patent Ap­
peals has allowed a patent on toothed 

gearing in which the teeth of .the driving 
pinion are all-addendum and the teeth of 
the driven wheel are all-dedendum and with 
a pressure angle lying between 22lh degrees 
and 30 degrees. The terms addendum and 
dedendum as applied to gearing means that 
the teeth are outside and inside respectively 
of the pitch circles. The pitch circles are 
circles passing through the pitch point of 
the gears and which are coaxial with the 
axes thereof. 

The Patent Office had refused to allow 
the patent on the grounds that the provision 
of pinions in which the teeth were all-ad­
dendum or all-dedendum was old and that 
the pressure angle of the teeth was more 
or less . optional. On appeal the Court of 
Customs and Patent Appeals reversed the 
Patent Office and held that the pressure an­
gles referred to in the patent were critical 
and produced new results which were not 
attainable prior to the invention. 

In reaching its decision the Court was 
influenced by the affidavits of several ex­
perts who told of the many years of ex­
perimentation required to develop the gear­
ing and also stated that the particular angles 
referred to were critical. 

JEWELLED S HROUD 

THE utility of a design has no bearing 
. upon the validity of a design patent. 

This principle of patent law is illustrated 
by a recent suit for infringement of a de­
sign patent for an automobile exhaust 
shroud. 

Briefly stated, the design patent related 
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to an exhaust shroud having a sloping top 
surface in which a glass reflector jewel was 
mounted so that the headlights of a ear 
approaching from the rear would be re­
flected by the jewel. After considering the 
elements of the design or appearance of the 
shroud and finding that they were of more 
or less conventional character the court 
briefly considered the utility or function of 
the new design. In this connection the 
court pointed out that any utility resulting 
from the new design had no bearing upon 
the validity of the patent, stating : 

"Moreover, we must keep in mind that 
the utility of the combination of the glass 
jewel and the exhaust shroud is not in­
volved. Utility plays no part in determin­
ing the vali dity of a design patent." 

PROFESSION AL 

MISREPRESENTATION 

A RATHER novel defense was raised in 
a recent proceedings brought by the 

Federal Trade Commission against a manu­
facturer of a soap and ointment used in the 
treatment of skin diseases. The Federal 
Trade Commission charged that the manu­
factmer was guilty of unfair methods of 
competition because of  misrepresentations 
appearing in certain of the advertisements 
and advertising circulars of the manufac­
turer. 

One of the defenses rai�ed by the manu­
facturer was that the advertisements in ques­
tion appeared in a professional journal and 
that the physicians who read the journal 
would not be misled due to their medical 
knowledge. A Federal Circuit Court of 
Appeals rejected this defense on the grounds 
that if the advertisements were false and 
misleading it was immaterial whether or 
not individual readers were actually misled. 

The Court also stated : 
"Conceding the somewhat violent assump­

tion that progpective patients never read 
medical and nursing journals, we do not 
concede either the ethics or the law of a 
proposition which puts a premium on a 
failure in wickedness." 

B. O. 

RATHER intimate and personal issues 
were considered by the Patent Office 

tribunal s in a recent opposition by a prom­
inent soap manufacturer against the applica­
tion for the registration of the trade mark 
"Nobio" by a deodorant manufacturer. The 
Court of Customs and Patent Appeals found 
that the soap manufactured had popularized 
the letters "B.O." by extensive advertising 
and had identified them with the words 
"body odor." The deodorant manufacturer 
contended that his trade mark "Nobio" was, 
in fact, an abbreviation of the sentence 
"Natural Oils Ban Intimate Odors" which 
also appeared on his label. 

The Court found that the soap manufac­
turer would be damaged by the registration 
of the trade mark "Nobio" and refused to 
permit the registration, stating : 

"It is evident, we think, that, although the 
terms 'Nobio' and 'B. 0.' do not look exactlv 
alike, the term 'Nobio' will be pronounced 
as though it were spelled 'No-B-O' ; that 
appellee intended that its term 'Nobio' 
should be understood as meaning 'no B. 0.' 
( no body odor ) , and that it will be so un­
derstood by the purchasing public." 
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CARL SANDBURG 
IN A RECITAL OF AUTHENTIC 

AMERICAN FOLKSONGS FROM HIS COLLECTION 

"THE AMERICAN SONGBAG" 
Gallows Song ("Sam Hall") I'm Sad and I'm Lonely 
I Ride an Old Paint Woven Spirituals 
Foggy, Foggy Dew The Good Boy 
The Horse Named Bill Mama Have You Heard the News? 

(Eight Songs on Four 10" Records) 

"N ever, in our recollection, has the personality of a 
m an come through the mechanism of the phonograph so 
sta rtlingly true to life as has S andburg's. 

forms them , we can but list the titles and advise th at, no 
m atter how f amiliar the individual song, you will agree 
that you have neve r heard the depths of folk music sound­
ed until you have heard them sung by Carl S andburg. "­
M usicraft. "The vast audience who have heard Carl S andburg 

sing these songs at intimate recitals in the colleges and 
clubs of this country, the students who have studied his 
poetry, the numberless owners of copies of 'The Ameri­
can Songbag' know how personal is his art. For those 
who h ave never heard these songs as Carl S andburg per-

"Carl S andburg, famed as a poet, would rather he 
known as the greatest living singer of these American 
songs. A grateful posterity, listening to these records, 
may well decide that his choice was right."-Life. 

STORY'S SPECIAL OFFER 
STORY, America's Literary Magazine, including in its contents the finest 
short stories available C�Address Unknown" caused a world-wide sensation, 
and now in book form is a current best seller-twelve of the stories in '�The 
Fifty Best of �O'Brien's Best' ''  are taken from STORY) , noveltas (long 
stories) , outstanding literary comment and reviews, and interesting End Pages, 
Announces This Special Money-Saving Combination : 

For only $5 you may have a full year's subscription to STORY and the four 
Sandburg records. The records come to you, safe delivery guaranteed, in a 
handsome album with Sandburg's picture on the cover. Subscription may be 
a new one or a renewal. Records and subscription may be sent to different 
addresses. 

Price of the album with 4 Records . $4.50 
Subscription to STORY for one year . $2 .00 

$6.50 
YOU GET BOTH FOR ONLY $ 5 

Remittance Must Accompany Order 

FOR A 

LIMITED 

PERIOD 

ONLY 

. _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , 
Story, 432 Fourth Ave., New York, N. Y. 

Here is my remittance for $5. Send STORY for one year and the S andburg Album with four records. 

Album To Subscription To 
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-ami tIte IIHOUSE OF MAGICII 
In the G-E building at the NEW YORK WORLD ' S  FAIR, ten million volts of man-made 
lightning crash and thunder - thousands see for the first time the modern marvel of tele­
visio n - trace, in the great mural by Rockwell Kent, mankind's  upward struggle-see 
dramatized, in the "House of Magic," th e  most recent achievements of G-E research. 

SAN FRANCI S CO ' S  Treasure Island has been painted with light by General Electric. Here, 
the new G-E short-wave radio station W 6XBE carries news of the Fair to distant lands. In 
the G-E exhibit, the Magic Kitchen tells of new standards of living -the "House of Magic'� 
reveals new wonders of science. 

WE INVITE YOU to see these and the other 
features of the G-E exhibits at the Fairs , not 

only because they are entertaining and spectacular, 
but because they reveal the secret of America ' s  prog­
ress .  They show how American industry, by develop­
ing new products,  improving them, and learning to 
make them inexpensive, has made it possible for 
millions of people to have more of the good things 

of life .  In this progress of creating MORE GOODS FOR 
MORE PEOPLE AT LESS COST , which has made the 
American living standard the highest in the world, 
G-E scientists,  engineers , and workmen have played 
an important part . Visit the G-E exhibi ts and see 
for yourself this work . of General Electric research; 
which today is building even higher living standards 
for the people of America .  

G-E research and engineering have saved the public from ten to one hundred dollars 
lor every dollar they have earned for General Electric 
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