
THRILLS OF A TANK RIDE . . . Page 183 



ANOTHER WAY ELECTRICAL POWER IS SPEEDING PRODUCTION 

40,000 HORSEPOWER HURRICANES 
Test Tomorrow's Bombers 

Wind, howling through a tunnel at 
400 miles per hour, rushes at a model 
plane-and history is in the making. 

There may be room in a footnote 
to history for mention of the 40,000 
horsepower motor which powers the 
fans that drive the wind. This colos­
sus among motors tips the scales at 
125 tons. It's the largest wound rotor, 
induction motor ever built in the 
Westinghouse plant-the largest ever 
built anywhere in the world! 

Thanks to the tremendous power 
built into this motor, engineers at 
Wright Field can actually see-through 
sealed windows in the test tunnel wall 
-what happens when an airplane en­
counters wind velocities of 400 miles 
per hour. New stresses are weighed and 
measured. Design faults are discovered 
and corrected on 15-foot scale models, 
not on costly Flying Fortresses. 

Tomorrow's planes will be faster 
and stronger, because of today's tests 
in these man-made hurricanes. And 
in these times, our national existence 
may depend on the quantity and 
quality of planes we put into the air. 

Ability to solve new problems in 
electrical engineering, facilities for 
building electrical equipment quickly 
and well-won for Westinghouse the 
privilege of building for national 
defense the largest motor of its type 
in the world. To put this ability, 
these facilities to work on your indus­
trial problem, just phone our nearest 
office. Westinghouse Electric &. Mfg. 
Co., East Pittsburgh, Pennsylvania. 

V\estinghouse 
Time-Saver For American Industry 

ELE.CTR ICAL POWER 

SPEEDS PRODUCTION 

No American manufacturer can 
afford to overlook the modern 
methods and equipment offered 
by the electrical industry for 
speeding up production. 

Recent Westinghouse develop­
ments include: a new furnace 
that clean-hardens motor parts 
without decarburization; a new 
drive that gives adjustable speed 
from a-c power; a new portable 
a-c welder for general utility 
work; a new transformer of 
smaller size and lighter weight. 
These and hundreds of other 

Westinghouse devices are avail­
able to help you facilitate 
production. 
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"ABSENCE MAKES THE HEART GROW __ ?" 
Advertising Takes on Its Most Important Job 

In Building Public Good Will and Confidence 

THE other day I attended the wedding 
af the happiest young fellow in the world. 
He had won a fine girl against tough com­
petition, and his smile was almost big enough 
to turn upside down and use for a caat 
hanger. There was another young man at­
tending the ceremony whose face would have 
worked in better at a funeral. I knew him, 
too, and he stopped me when we left the 
church. 

"Harry," he mumbled, "I don't understand 
it. Wouldn't you have said, a few months 
ago, that Jack and I were pretty even as far 
as Mary was concerned?" 

When I nodded, he went on, "I had to go 
away on a business trip, and Jack wa's away 
also. Mary liked us both just about the same 
when we left. But when we came back, she 
took him. What's the answer?" 

"Of course you telephoned and wrote to 
her?" I asked. 

"We-ell, Harry, you know I'm not much 
of a hand at that .. ," 

American industry.is-. goinq. away on a 
business trip. It's the most important business 
of all: n�tional defense. American industry 
won't be able to spend as much time as 
usual courting the public with products and 
services. In many cases, the needs of na­
tional defense will make it necessary for the 
public to get along with fewer products and 
services. 

Let's make the parallel a little more 
definite. Company A goes away on the 
busines of national defense. It decides that 
it isn't much of a hand at writing back home 
to the public. Besides, Company A execu­
tives remin� themselves, they told the public 
they loved it before they went away, and 
it's a shame to waste money by repetition. 
The public will be waiting faithfully after the 
emergency is over. 

Of course the public won't be waiting • • •  

not if progressive Company B has, in the 
meantime, carried out its carefully· planned, 
sustained advertising program. 

There are a lot of old sayings about what 
absence does to human emotions, and they 
happen to contradict each other. Distance 
lends enchantment. Absence makes the hetlrt 
grow fonder. Out of sight, out of mind. 

Perhaps the reason for these contradic­
tions is that people sometimes think that 
absence and neglect are synonyms. Let's see 

By H. A. BATTEN 
President, N. W. Ayer & Son, Inc. 
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how it sounds: Neglect makes the heart 
grow fonder. The. answer is, of course, that 
absence makes the heart grow either fonder 
or colder, depending on the efforts made 
by the parties in Question to overcome the 
barrier of physical separation. 

The best representative a company can 
have with the public is a satisfactory pro­
duct or service. When these products and 
services cannot be provided, this representa­
tion is lacking, and advertising must take 
over the increasingly important job of carry­
ing on in its place. 

At first glance, it might seem that the 
main job of advertising during the n!ltional 
defense emergency is to maintain the good 
will of the public toward a company, and 
its interest in the company's products and' 
services, so that a profitable market will be 
insured when the emergency ends, defense 
contracts shrink, and supply again begins to 
approach civilian demands. 

This is a big job, and every advertising 
program today should be planned with this 
purpose in view. But this is merely one of 
the responsibilities which advertising must 
assume. It is even one of the lesser respon­
sibilities. A program planned for this purpose 
alone would be limited and· static, whereas 
the times call for something much more 
dynamic. 

One of the primary purposes of an ad­
vertising program today should be to create 
general public confidence in the future of 
this country. People are worried. One minute 
they hear that this country is all out for 
defense; the next minute, they hear that 
defense production is far below the mark, 
and that we cannot stand against totalitarian 
attacks no matter how great our efforts. 
France fell because a disillusioned, confused. 
public had confidence in neither Frenchmen 
nor French institutions. 

Advertising must build public morale by 
showing how the defense effort is pro­
gressing, and by demonstrating how industry 
is helping national defense through its pro­
ductive facilities and its managerial ex­
perience. Obviously this will also create 
public confidence in. the company carrying 
out such a program, and build up good will. 

Business must explain to the public about 
changes in prices, and why certain products 
and services cannot be provided to meet 
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unlimited demands from the consuming 
public. 

It is not the responsibility of people in 
Washington to keep the public informed of 
these matters; it is the responsibility of 
business itself. Much of the confusion now 
existing in the mind of the public has been 
created by conflicting statements from 
Washington, in cases in which industries 
have ignored the responsibility of keeping the 
public informed as to facts. 

Business has an opportunity now to tell 
the public about research, privately under­
taken, to improve products and services. 
Business should keep. people informed of 
long-range plans for meeting post-emergency 
problems of employment and of demands 
for goods and services. 

One of the most important jobs of all lS to 
hammer home the fact that our present 
gigantic defense effort was made possible 
because.of the system o·f free .enterprise 
developed in the United States. Various 
totalitarian nations began preparing for this 
war long ago. They concentrated· production 
efforts on war material year after year. What 
these nations did in seven to twenty years, 
Americ.an industry has been asked to ac­
complish in two or three. Alld American 
industry is doing it! 

This is a story which must be emphasized. 
The public has a right to know that the 
American system of free enterprise has 
made possible a defense effort without 
parallel in history. The public has an 
especial right to this knowledge in view of 
the fact that some people will undoubtedly 
use the emergency to further their agitation 
for state socialism, communism, fascism, 
and other un-American forms of govern­
ment. 

Business has a tremendous stake in the 
future, and it is the part of wisdom to guard 
that stake through the intelligent use of 
advertising-the most efficient and eco­
nomical instrument which management has 
at is disposal. Many of our largest and most 
progressive businesses are already' assigning 
jobs of this type to advertising, and it is 
reasonable to assume that many more will 
join the list as the emergency program 
continues. Advertising is being given its 
biggest job in history, and it has its greatest 
opportunity to prove its value ta business 
and to the public. 
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OUR cover picture shows what the 
world looks like when you sit in 
the little seat beside the driver of 
a tank. The port in front of you 
is open, but when the tank goes 
into battle, the heavy piece of 
armor plate swings down, leaving 
only a slot for forward VISlOn. 
What it feels like to ride in one of 
these modern juggernauts is de­
scribed in the article beginning on 
page 183 of this issue. 
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NOW IS THE TIME TO INVENT 

AT NO time in the course of industrial development 
is it more propitious to turn attention to the possi­
bilities of invention than during periods of stress. At 
such times as the present, when the whole world is 
topsy-turvy and every nerve is being strained in the 
effort toward self-protection and self-preservation, 
the inventor-whether he dwell in the garret of 
romance or in the busy laboratories of industry-has 
available for his talents broad fields which, under 
more peaceful conditions, might be ignored. 

Two-fold, indeed, is the reason why now, more 
than ever, is the time to invent. First, there is the 
immediate industrial and defense emergency to con­
sider. Second, there is looming in the distance the 
troublous times of readjustment after World War II. 

Entirely too well known to detail here are the 
limitations which national defense preparations have 
placed on industrial production for civilian purposes. 
Yet these very limitations are the factors which offer 
to inventors opportunities unparalleled in history. 
Scarcity of materials which have always been ac:­
cepted in the past as irreplacable opens new vistas 
for the discovery and development of satisfactory 
substitutes and new or improved processes. Plastics, 
glass, wood products for metals ; lacquers and other 
surface coatings for tin and chromium plating ; new 
methods of treatment to make smaller quantities of 
materials do a better job: the list could go On and on 
to cover every aspect of the present emergency. 

Add to this the need for inventions in the imme­
diate field of national defense and the picture becomes 
even brighter for the inventor. Armor plate of im­
proved resistance to shell fire or made from new and 
plentiful alloying metals ; more powerful Or more 
controllable explosives and. detonators ; greater mo­
bility and maneuverability of anti-tank and other 
guns ; improvements in aircraft of all descriptions; 
again the list could be extended almost indefinitely 
to include virtually every item used in warfare. 

Then must be considered the crucial period of 
economic rearrangement after the war. Production 
for military purposes will, of course, be greatly cur­
tailed, although it is to be hoped there will be no 
such idealistic agitation for complete disarmament as 
resulted in the emasculation of .our national defense 
forces after World War I. With military production 
reduced there will be available ample facilities for 
civilian production, and those facilities must be used 
to the fullest if we are not to face another disastrous 
era of unemployment and depression. But, in order 
to utilize this post-war advantage to its maximum, 
our industries must be ready not only to resume 
operations where they were abandoned for defense 
purposes, but also to proceed under full steam in the 
production of new consumer goods of various types. 
And these new consumer goods can be made possible 
only through the ingenuity of those individuals who 
have had the foresight to realize that inventions con­
ceived and developed now will stand the greatest 
chance of contributing materially to the prosperous 
times that will follow the war, if only the industrial 
and economic lessons of the 1 920's are not forgotten. 

Brief analysis will show that the two phases of in­
ventive possibilities just outlined actually dovetail 
neatly. In exploring little known or virgin territory 
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in .the search for solutions to immediate problems, 
inventors all over the nation will be constantly 
uncovering new data in their respective fields of 
investigation, thus adding immeasurably to the sum 
total of technical and scientific knowledge. From this 
pool will be drawn those inventions, discoveries, pro­
cesses, needed for purposes of military importance; 
this same pool will, in many cases, provide the funda­
mentals for development of the consumer goods 
mentioned previously.  Add to this the fact that many 
war-time inventions of military significance have 
equal or greater value in peace-time applications, 
and it is readily seen that this period in the develop­
ment of our nation holds greater promise than ever 
for the inventor. 

. 

The frontiers of chemistry, physics, mechanics, 
optics, all the sciences, are being rapidly expanded. 
There appears to be no limit to present-day inventive 
possibilities, other than the limits of the human brain. 
Surely, now, more than ever before, is the time to 
invent.-A. P. P. 

DEAD? 

"W HAT has become of evolution? You don't publish 
articles about it any more." Several readers have 
asked this question. 

Some 15 years ago the subject was at white heat, 
and everybody expected it to remain so .. Anti-evolu­
tionists predicted that evolution would be banned 
everywhere, and scientists trembled for fear they 
were correct. Some seemed to think that laws would 
cut off all knowledge of the theory from coming gen­
erations, as might be done in Germany. 

But nothing has happened. The dispute is prac­
tically dead. Science hasn't won, since science doesn't yet understand the method of evolution. The other 
side hasn't won either, though at their behest the word 
evolution is omitted from most textbooks for the 
young. Yet nobody today wants to argue. One can't 
even pick a good fight about it. There's something odd. 

Certain tacit admissions on both sides seem to us to 
account best for the loss of scrappiness. Opponents 
evidently sense that they are fighting a retreating 
battle. On the other hand, we scientists, if candid, 
must admit that we haven't finally nailed down and 
riveted up proofs of evolution of the kind that convince 
opponents almost against their will. In moments when 
the more emotional, less intelligent, anti-evolutionary 
ranters desist, some of us realize this fact-such is 
human nature. Such an interval exists at present and 
it may be a good thing if both parties to the old fight 
keep it that way ; it makes for more tolerance, open­
mindedness.-A. G. I. 
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50 Ye ar s Ago 
• 10 • • • 

(Condensed From Issues of October, 1891) 

ELEVATOR-"A passenger on one of the ferryboats lead­
ing to or from the upper portion of New York, or upon 
one of the numerous vessels passing up and down the 
Hudson, will notice on the Jersey shore, adj oining the 
West Shore Railroad station at Weehawken, a tall tower, 
communicating by a viaduct with the bluff, a few hun­
dred feet distant. The tower is the passenger elevator 
of the North Hudson County Railway . . .  The hydraulic 
elevator cylinders are 38 inches in diameter, and made 
in sections of 9 feet in length. The pistons of the hydraulic 

�ylinders are each provided with 2 steel rods 4% inches 
in diameter and 35 feet long. The pistons are geared by 
means of cables and sheaves in such a manner as to cause 
the car to move six feet for every foot of the travel of 
the piston." 

YELLOW FEVER-"At a recent meeting of the-Academy 
of Sciences, Paris, a paper was read on the preventive 
inoculations of yellow fever by M. Domingos Freire. The 
author has inoculated 10 ,881 persons with cultures of 
Micrococcus amaril. The mortality of those so vaccinated 
was 0.4 per cent, although the patients lived in districts 
infested with yellow fever, while the death rate of the 
uninoculated during the same period was from 30 to 40 
per cent." 

U. S., TOO-"The sun never sets on the soil of the United 
States. When it is 6 o'clock at Attoo Island, Alaska, it is 
-9: 36 o'clock A. M. - the next day on the eastern coast of 
-Maine." 

BLACK LIGHTING-"The report of the British Associa­
tion Committee on Meteorological Photography, set forth, 
among other facts in relation to lighting: The so-called 
black flashes have been disposed of. The experiments 
described showed that the appearance is due to reversal 
produced by some form of diffused light having fallen 
-upon the plate . . . After the flash had passed, the plate 
-was left exposed for a few minutes, in the hope that a 
second flash might illuminate the same part of the sky. 
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This happened, the lower part of the field of view being 
brightly lit up by a flash which was itself hidden in the 
clouds. Where the consequent glare crossed the unde­
veloped im,age of the flash, reversal has occurred, while 
no reversal can be detected in the other portion." 

IT DIDN'T HAPPEN-"Use of electric roads for farms 
is destined, says the Electrical Engineer, to be enormous. 
At the present time the state of the vast majority of our 
rural highways is such as to render transportation a 
frightful tax upon production. But nothing is easier than 
to track and wire these roads, furnish them with motor 
trucks upon which the farm wagons can be run fully 
loaded, and then turn on the current at stated intervals 
from the power house in the nearest town or at the 
nearest water power . . . The bare possibility of getting 
promptly to market will stimUlate the farmer to cultivate 
crops that now he dare not dream of. Moreover, the speed 
made will effect a most tremendous economy in the 
farmer's time . . .  These electric roads will continue run­
ning through winter and spring months when ordinary 
dirt roads are utterly impassable." 

RAIL SPEED-"Most experienced railroad men feel that 
the possibilities of steam practice are nearly reached, and 
that much greater speed is not practicable. A maximum 
of ninety miles an hour, with a running speed of sixty 
to seventy, is all that can be hoped for under the very 
best conditions . . . The maximum speed- of which a loco­
motive is capable has not been materially increased in 
a number of years. The schedule time has been shortened, 
principally by improvements in detail and management 
which permit a higher speed on a more extended section 
of road because of greater safety and the greater degree 
of confidence inspired in the engine driver." 

. 

CHINESE LUCK-"The Chinese were very particular 
about lucky and unlucky colors. They liked Engish sew­
ing needles, but would not buy many of them because 
they were wrapped up in black paper, black being an 
unlucky color. Another man developed a very good trade 
in printed Chinese calendars, and that trade contim.:ed 
good until he commenced printing his calendars on green 
paper, when his trade closed. He wondered why until he 
discovered that green was an unlucky color." 

RUNA WA Y STOPPER-"A successful trial of stopping 
a runaway team was witnessed by a large crowd on 
Michigan Avenue, Chicago, recently . . . - By means of a 
small battery and coil in the carriage, a system of wiring 
through the harness, and the pressure of a conveniently 
located button, a mild shock is given the horses from 
the bit. The strange sensation induces them to back away 
from a seeming attack in front, and thereby causes them 
to immediately stop. The shock is not of sufficient strength 
to injure the animal in the least, but it is enough to 
check any horse." 

RAIN MAKING-"The artificial production of rain is 
just now a topic of much interest. The government ex­
periments carried on by Gen. Dyrenforth, at Midland, 
have not at all satisfied the public mind that rain can be 
produced on demand, but have aroused an interest which 
is intently waiting for further developments." 
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N ever too busy to be 

Good Neighbors 

THERE are a lot of workers in the 

Bell System - about 350,000 of 

them. That's a big family and it 

likes to be a friendly kind ()f 
family. 

Whether it be the installer in 

the house, the people in our 

offices, the operators or the line­

man on the roadside helping to 

rescue a stray kitten for a worried 

youngster, telephone workers are 

close to the public and the tradi­

tion of the job is helpfulness. 

Even in these days when the 

needs 'of defense place sudden 

and increasing demands on tele­

phone workers, they are never 

too busy to be good neighbors. 

Bell Telephone System 
"The Telephone Hour" is broadcast every 

Monday. (N.B.C. Red Network, 8 P.M., 

Eastern Daylight Saving Time.) 
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MECHANIZED POWER ON THE MARCH WHILE the terrific power and striking force of a modern armored div�sion is best exemplified by 
its scores of tanks, these mechanized land "battle wagons" comprise but a small portion of the 

total number of vehicles necessary to transport and maintain such a division. No longer the slow, 
lumbering thing of crushing terror which accompanied advancing infantry in World War I, today's 
tank is a streamlined, fast-moving armored mechanism that forms the spearhead of modernized 
military offense and the bulwark of defense. To ride in one of these engines of destruction is to 
sense to the fullest their potential power, as related in the article beginning on the opposite page. 
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BOUNCE! - BUMP! - CLANK! 

Bow It Feels to Ride in OD Army Took 

YOU'RE in a tank-a clattering, 
crashing, speeding tank-in the 

gunner's bucket-like seat along­
side driver Sergeant O'Rourke. 
You're dressed in fatigue clothes, 
your legs are stretched tensely out 
in front of you, your goggled eyes 
are bugging out of their sockets as 
you stare fixedly at the maze of 
pine trees and underbrush coming 
toward you at 25 miles an hour. A 
swirl of sand and dust cyclones up 
from under the thrashing Cater": 
pillar tracks. It gets in your nose, 
your ears, and sharp particles of 
silica sting' your cheeks. Those 
trees! They're closer every second. 
How will you get through them? 
Not even a 3 0-ton tank can knock 
'em all over! 

However, you've reckoned with­
out Sergeant O'Rourke's driving 
ability. Crushing a growth of 
underbrush flat" the tank skims 
between two husky pines, whirls 
sharply left to avoid a third, then 
spins on its axis to the right. You're 
in the forest-you still don't know 
how you made it-and you smash 
ruthlessly on, flattening shrubs 
and small bushes, dodging, weav­
ing, spinning like a big but fleet 
fullback . running a broken field, 
avoiding heavy opposition and 
straight-arming the rest. 

Suddenly there's a tree dead 
ahead. It's a man-sized tree, big 
enough to put an accordion pleat 
in the front end of any automobile 
-and this mechanized hullabaloo 
is heading straight for it! Involun­
tarily your lips open to shout a 
warning, but you get a mouthful of 
grit, and anyway O'Rourke couldn't 
hear you above the pandemonium. 
Like any well-regulated back-seat 
driver, you try to j am your feet 
through the steel floor plates, your 
whole body stiffens, and as 'the 
horrific crash becomes imminent, 

A .  D. RATH B O N E. IV 

you close your eyes, duck your 
head, and hang on convulsively. 

But there isn't any crash ; not 
even a noticeable j ar.  A small 
shower of leaves and dead twigs 
comes through the open port in 
front of the gunner's seat, scatters 
itself harmlessly over your lap, 
and, amazed, you look up. The tree 
is gone and the tank is still racket-

NATIONAL 
DEFENSE 

• Through courtesy of the United 
States Army, the writer of this article 
recently visited an Armored Division 
Camp. His personal experiences are 
described in these columns. • 

ing through the woods. A glance 
sideways at the driver brings a gtiJi( from him that says as plainly 
as spoken words, "Yes,  I know how 
you feel"-and you do feel exactly 
that way. 

Like some mechanical behemoth 
gone berserk, the tank plows sav­
agely on, smashing sapplings like 
tooth-picks, turning underbrush 
into pulp as easily as you'd crush a 
tomato. Now and then a tree can't 
be avoided, so this monster of hub­
bub blandly, smacks it flat, j ust as 
though it had never been there, 
but aside from an involuntary 
blink at the moment of contact, 
that doesn't bother you any more. 
You've, had your first inoculation 
of armored division power and 
you've found it as exhilarating as 
a heady drug. Your puny little 
body of mere flesh and bones, 
scrooched down there in that gun­
ner's seat, experiences a latent 
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strength it has never before known 
and you feel that so long as you 
and Sergeant O'Rourke can keep 
that 30 tons of hell-let-loose under 
control, there's nothing you can't 
do. 

A small clearing suddenly looms 
ahead and through it and into the 
woods on the other side winds one 
of those sandy, "snake-trail" roads. 
The sergeant wheels the tank into 
the trail and steps on the gas ; the 
speedometer needle rises in tempo 
with the crescending clangor as all 
25 ,000 parts of the tank are now 
strained for speed. You're doing 
30 ,  then 3 5 ;  the needle hovers at 
the 40-mile mark ; sand, dust, and 
the rich odor of hot, greasy metal 
assail your nostrils. While the 
sensation of speed in a tank is en­
hanced by the never-ending, ear­
splitting racket, remember that 
you're doing 40 miles an hour in 
the belly of 30 tons-60,000 pounds 
--of steel, hurtling down a wind­
ing, twisting sand-trail�a demo­
niacal engine of destruction, if 
ever there was one. 

AND now your imagination, 
needled with that sensation of 

tremendous power, begins to func­
tion, but it still has to work over­
time to visualize what the entire 
tank brigade of an armored divi­
sion would be like when on a puni­
tive expedition against an enemy. 
Your recall there are five echelons 
to each division ; command, recon­
naissance, striking, st,lpport, and 
service. Command, or division 
headquarters, has sent out the 
reconnaissance battalion, consist­
ing of two armored reconnaissance 
companies-the boys who ride the 
"peeps," "j eeps, " and half-tracks 
-one light tank company, and one 
company of" armored infantry, 
largely transported in half-track 
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Banking on a sharp turn. a tank creates a miniature sandstorm 

that simultaneously radiates confi­
dent power and just the right 
amount of conservatism to utilize 
that power most efficiently. At 
least that's the impression you gain 
from Sergeant O'Rourke as you 
watch him maneuver his 3 0-ton 
ponderosity down into the ravine. 
At an angle that would appear im­
possible, you move slowly, clank­
ingly down the hill ; you splash 
through the tiny stream at the bot­
tom and then, reversing the angle, 
you commence to climb. If that 
feeling of irresistible force was 
astounding .during the earlier, 
smashing, crashing tactics on rela­
tively level ground, it is over­
whelming now, as the huge tank 
slowly but surely climbs up the 
steep incline. The engine emits a 
resonant roar as the Caterpillar 
tracks stubbornly and successfully 
fight off the law of gravity. 

cars, to fan out ahead of the main 
striking force, locate the enemy, 
and radio back its information. In 
this they have been assisted by the 
radio-equipped observation planes 
that have scouted perhaps 1 5 0  
miles i n  front and which have been 
protected by combat planes. Sig­
nal corps, responsible for the divi­
sion's communications, including 
its more than 750  radios, has main­
tained excellent contact with the 
reconnaissance battalion. The 
ever-mobile division headquar­
ters, armed with the desired data, 
has laid a plan of attack and 
you're in it. 

You're part of the crew of just 
one of 108  medium tanks, assum­
ing the brigade is striking in full 
force, and you're going into battle 
first to knock out enemy anti-tank 
guns and his strong points. Roar­
ing and rattling along with you, 
sometimes ahead, sometimes be­
hind-depending on the objectives 
-are 260 light tanks while, pre­
liminary to the actual attack, and 
lifting as you advance, the motor­
ized artillery regiment of the ar­
mored division has been laying 
down a barrage to cripple enemy 
defenses, prevent reinforcement, 
and disable his guns. 

WELL up in the vanguard of this 
explosive thrust is the engi­

neer battalion. It's their job to 
blow up anti-tank mines, to throw 
temporary bridges over the streams 
you'll come to, if you attain your 
objective, and to build road blocks, 
if necessary, to trap enemy mecha­
nization. To perform these and a 
myriad of other jobs, the engineers 
lug along the tools of their trade 
on unbelievably powerful trucks 
and tractors. There are assault 

184 

boats, utility power boats, and out­
board motors ; you'll find portable 
bridges and ferries, 'air compres­
sors, portable cranes of tremendous 
lifting capacity ; there'll be electric 
lighting sets, huge posthole dig­
gers, and even a water-purification 
unit. 

All these and many more are 
essential constituents of the ar­
mored division attack that your 
sorely tried imagination has striven 
to visualize as you rocketed down 
the snake-trail with the gleeful 
Sergeant O'Rourke in his bom­
bilating tank. Suddenly that steel 
nightmare swerves from the trail, 
pulverizes a thicket, crashes 
through the woods for about 1 0 0  
yards, and comes t o  a n  abrupt, 
pulse-quickening stop on the very 
verge of a deep, steep-sided ravine. 
"In the name of heaven ! "  you 
mentally mutter, "H� 
isn't going down there? "  
and you glance appre­
hensively at the sergeant, 
but this time he doesn't 
look at you. He's study­
ing the terrain, balancing 
the capabilities of his 
tank against nature's 
hazard. 

Fortunately, there are 
many Sergeant O'Rourkes 
in our ever-growing ar­
mored divisions. They're 
all old army men who 
have been manipulating 
metal monsters since the 
Army first created a 
mechanized force in 1 928 ,  
and,' as today's instruc­
tors, when they finish 
grooming the newer and 
younger men, they will 
have infused them with 
an indefinable something 

D
ESPITE the consumate faith that 

the tank's performance has 
generated, you heave a little sigh 
of relief as the machine teters 
gently .forward over the brow of 
the ravine onto level ground. Once 
again you try to imagine 1 0 0  or 
1 000 tanks advancing against an 
enemy through country like this. 
Some, of course, will become dis­
abled, by artillery fire or through 
mechanical difficulties. The latter 
may be minor, involving, for ex­
ample, the mere replacement of' a 
broken link in one of the tracks­
an operation which, on a much 
larger scale, is comparable to re­
placing a drive-chain link back in 
boyhood bicycling days. If the 
trOUble is serious, it's a job for the 
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service echelon. They'll be along 
soon, and with their enormous 
wreckers, tractors, cranes, winches, 
their mobile repair and machine 
shops, their motorized acetylene 
welding plants, there's little they 
can't salvage. Those fellows take 
a passionate delight in keeping 
every item of the armored divi­
sion's rolling stock in first-class 
operating condition, and in doing 
it anywhere under all manner of 
conditions.  As the commander of 
a service battalion said, "It's no 
good to us unless it's out of order." 

,.:;v... 
Photo courtesy Chrysler Corpora.tion 

BEFORE the service echelon ar­
rives, however, the armored 

infantry regiment with its asso­
ciated artillery battalion will have 
passed through in order to hold the 
ground won by the armored spear­
thrust of the tanks and to repulse 
counter-attacks. Your ideal ar­
mored division infantryman is a 
tough, hard-bitten combination of 
dare-devil, mechanic, and expert 
marksman. He's imbued with that 
same spirit of unlimited power 
that hit you so forcefully after your 
first few minutes in the tank, but 
in his case he's been exposed to it 
ever since the beginning of his 
training. He has learned to shoot 
machine guns, "tommy-guns,"  pis­
tols, Garand rifles, 3 7mm guns, 
and mortars. In numerous in­
stances he's a "two-gun man," 
fighting with both pistol and ma­
chine gun, and although his train­
ing includes sufficient setting-up 
exercises, hikes, and overnight 
bivouacs to condition his body 
properly, his primary training has 
been toward shooting all manner 

A United States Army tank : brute force and heavy fire-power 

Photo by U. S. Army Signal Corps 

of guns "on the run," in the me­
chanical mysteries of what makes 
an armored division click, and in 
communications of varying types. 

In this attack you've been en­
visioning, the infantry regiment 
will be following the spear-head 
thrust of your medium tanks and 
the light tanks in half-track cars, 
of which the division has over 500 ; 
in "bantams, "  or "peeps," which 
total 400; on many of the 400 solo 
motorcycles, and in various other 
conveyances, practically all of 
which mount guns of one sort or 
another. Two-way radio maintains 
constant contact with the mobile 

regimental headquarters, 
wherever it may be. One 
thing certain, the infan­
try will not depend on its 
feet to follow the fast and 
furious advance of your 
medium tank regiment 
that opened the gap in 
enemy lines, a gap that 
was widened by the light 
tanks just in the rear. 
The motorized infantry 
has accompanied or close� 
ly followed these lighter 
units; it has organized 
and is holding the vital 
points thus won, while 
you and the rest of the 
advance tanks, rein­
forced by heavily ar­
mored scout cars, are 
now darting in against 
the enemy flanks and 
against his rear. 

Under simulated aerial anti-tank fire In fact, if all phases of 
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this theoretical maneuver have 
gone according to the time sched­
ule, the entire operation has moved 
forward too rapidly for enemy 
counter-attacks to be effective 
against it. The flanks and rear of 
the spear-head have been guarded 
by the extreme speed and by the 
heavy, rapid fire�power of which 
an armored division is capable, 
rather than by formerly accepted 
methods which involved the send­
ing out of flank and rear guard 
detachments and patrols. Your 
regiment of medium tanks and the 
rest of the vanguard have fanned 
out behind the enemy's pierced 
lines ; you are playing havoc and 
raising hob with his communica­
tions, service lines, and any at­
tempted reinforcements . Concur­
rently, perhaps, another armored 
division has duplicated your opera­
tions 1 0 0  miles or so from the point 
of your attack and ultimately, if 
all goes well, the fanned-out por­
tions of the two divisions will com'­
plete a pincer movement, nipping 
off a large portion of enemy effec­
tives and leaving a gaping hole in 
his defense. 

THE. pas� half hour's' " pr�c
.
tice 

spm" m a tank has vividly 
brought home to you the modus 
Operandi of the armored force--a 
force calculated to operate inde­
pendently against any kind of 
enemy under all imaginable con­
ditions. You realize, too, that such 
vast and mobile- power would be 
inestimably valuable in defense, 
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larger, usually infantry, organiza­
tions. The latter were not mech­
anized and could move only about 
one-tenth as fast. Opposed to this 
was the German idea of a large, 
smashing battle force-a complete 
armored unit of all needed arms­
which could penetrate enemy lines 

. and hold the gains thus made, in­
dependently of other support. The 
crushing success of Nazi schnell 
truppen in 1939-40 left no doubt 
as to which of these two theories 
was correct, and the United States 
Army began to reorganize its 
mechanized units accordingly. 

Night practice maneuvers produce weird silhouettes 

As has been stated, the first 
mechanized force was created in 
1 928 ,  but it remained relatively 
inactive until the winter of 1930 ,  
when General Summerall, then 
Chief of Staff, assembled it at Fort 
Wallace, Virginia. It was split up 
on November 1 ,  1 9 3 1 ,  between 
Fort Knox, Kentucky, and Fort 
George G. Meade, Maryland. An 
Infantry Tank School was estab­
lished at the latter post, but moved 
to Fort Benning, Georgia, the fol­
lowing year. When the directive 
of July 10 ,  1 940,  created the pres­
ent armored corps, it was decided 
to base the 1st Division at Fort 
Knox, the 2nd at Fort Benning, 
with the door wisely left wide 
open fer expansion. Today, the 
3rd Armored Division has been or­
ganized at Camp Polk, Louisiana, 
the 4th Armored Division at Pine 
Camp, New York, and the 5th Ar­
mored Division will shortly be 
activated at Fort Knox, Kentucky. 
Some 7500 men who have trained 
with the armored forces at Fort 
Knox and Fort Benning are pro­
viding the backbone of the man­
power for the 3rd and 4th Divisions, 
and all four will join in providing 
personnel for the, 5th Division. 
They are being augmented by 
recruits and men chosen for ser­
vice under the Selective Service 
Act. The War Department will in­
crease the numerical and mechani­
cal strength of its armored force as 
rapidly as practicable. Informed 
sources estimate that the total per­
sonnel of the armored force will 
reach 80,000 during 1 942.  

although you know full well that 
the American Army has not been 
one to take the defensive, and you 
can readily understand that fast 
and furious warfare of this type 
will tend to prevent conflicts from 
reaching an entrenched stalemate,  
as in 1 9 1 7  and 1 9 1 8 . As Sergeant 
O'Rourke swings his metallic mon­
ster about and heads back toward 
the cantonment, you sense again 
and more fully that comforting 
feeling of latent strength. You're 
sort of a veteran now-in your 
own estimation-and you muse 
that if only you were 20  years 
younger, you'd like to j oin this 
man's army, this 20th · Century 
version of Teddy Roosevelt' s  
Rough Riders. 

SUDDENLY, however, j ust as you're 
feeling a little over-confident in 

your ability to absorb the tech­
nique of life in a tank; you have 
the feeling that Sergeant O'Rourke 
has one more trick up his sleeve . .  
The increased roar of the motor 
indicates a final spurt of speed 
down . that gently rolling, sandy 
valley j ust ahead and the speedom­
eter needle, at 35 ,  at 40 ,  at 45 
confirms your suspicion that some­
thing is about to happen. That in­
quisitive side-glance at the ser­
geant begets nothing save a humor­
ous quirk at the corner of his 
mouth and a mischievous twinkle 
in the crows' feet around his eyes. 
The sergeant is about to demon­
strate something, but you can't 
figure out what it is. 

The tank roars down the slope 
at a speed of nearly 50 miles an 
hour in the midst of a self-gen­
erated sand storm, and then you 
see what's ahead. .  There's an 
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abrupt little rise o f  sand and a 
level surface beyond-a natural 
setting closely resembling the 
"j ump-the-gap" constructions of 
circus days. You've seen it in pic­
tures-a j eep, or maybe a tank 
completely off the ground as it tops 
a rise at high speed -and you've 
wondered how the men kept their 
teeth in when the machine j olted 
back to earth. Now you're going 
to find out. 

There's a second of suspense as 
the tank catapults up the slope, a 
momentary racing of the motor as, 
front end still pointed skyward, 
this speeding mass of steel man­
ages to leap free from solid trac­
tion. Before you can catch your 
breath there's a good, solid "ker­
plunk! "  You're back on terra 
firma, you haven't . lost any teeth, 
the j olt wasn't nearly as bad as 
might be expected, and you're left 
with one, all-pervading impression 
-power! 

Sergeant O'Rourke is apprecia­
tive of expressions of gratitude for 
the ride. He had a good time, too, 
but when you intimate it wasn't 
as rough-and-tumble a trip as you 
had anticipated, he grins and says, 
"I'd like to take you out in really 
tough country. You'd know you'd 
been in a tank1 "-so perhaps it's 
just as well the initiation took 
place over gentle, rolling terrain. 

Of course, tanks and scout cars 
are not new to our Army. The 
Cavalry has had a mechanized 
force since 1 93 1 ,  and the infantry 
has been experimenting with tanks 
since the World War, but our 
scheme for employment of tank 
units was based largely on British 
and French concepts, which made 
such forces subordinate parts of 

SOME concept of the detail in­
'volved in organizing and main­

taining an armored division may 
be gained by realization that the 
armored brigade, or main striking 
force of each division, contains 
1350  vehicles in addition to 270  
light and a little over 1 0 0  medium 
tanks. The brigade would require 
30 miles of road space on the 
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march, allowing 40 yards between 
vehicles for freedom of movement. 
A fully complemented armored 
division would stretch out to 1 10 
miles on the march-more than 
the highway distance from New 
York City to Philadelphia, Penn­
sylvania.  

Photo b y  U .  S .  Army Signal Corps 

As TO armament, including weap­
ons mounted on vehicles, each 

armored division of 1 2 ,697  officers 
and men is equipped with some ' 
400 3 7mm guns ; over 100  75mm 
guns ;  3600  .30-caliber light and 
heavy machine guns ; 800 .50-
caliber machine guns ; 2000 .45-
caliber submachine guns ; 3 6  
1 0 5mm howitzers ; 2 1  60mm mor­
tars ; 20  81mm mortars ; 1 0,000 .45-
caliber pistols ; 2000 Garand rifles ; 
and a dozen .30-caliber automatic 
rifles. In addition to tanks, the 
following amazing diversity of 
vehicles is included : around 100  
scout cars ; 500 half-track cars ; 20  
mortar carriers ; 145  personnel 
carriers ; 20 motor ambulances ; 
light passenger cars ; 400 sold 
motorcycles ; '  400 "bantams" ; 100 
half-ton command trucks ; 100 half­
ton pick-up trucks ; 9 half-ton 
weapon carriers ; 650  two-and­
one-half-ton cargo trucks ; 1 2 0  
two-'-and-one-half-ton cargo trucks 
with winches, and a supporting 
complement of tractors with angle 
dozers and trailers ; artillery repair 
trucks ; automotive repair trucks ; 
emergency repair trucks ; instru­
ment repair trucks ; machine shop 
trucks ; small arms repair trucks ; 
spare parts trucks ; tank main­
tenance trucks ; 1 0-ton wrecker 
trucks ; tool and bench , trucks ; 
welding trucks ; radio trucks ; a 
panel delivery truck ; two-and-

Crashing through the woods from camouflage to open terrain 

one-half-ton wrecker trucks ; four­
ton cargo trucks ; four-ton tractor 
trucks ; four-ton wrecker trucks ; 
gas and oil trucks"; crane trucks, 
and, for good measure, a few other 
miscellaneous trucks. 

In April of this yea.r the first 30-
ton tank rolled off the produciion 
line, eight months ahead of sched­
ule. This M-3, or medium tank, is 
the largest American tank now in 
production. While reliable reports 
place the weight of Germany's 
largest tank at 90  tons, the firing 
power of the M-3 is considered to 
equal or to surpass that of tanks 
in action abroad. 

It is equipped with a 7 5mm gun 
which hurls a missile 1 5,000 yards. 
Included in its armament are an 
anti-aircraft gun and three ma­
chine guns, and the seven crash-

U. S.  Army Signal Corps 

Power enough to defy the law of gravity 
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helmeted crewmen can increase 
the deadliness of the tank by firing 
automatic weapons through ports. 
Although complete and exact Pf@­
duction figures for tanks are nat­
urally not available, it is public 
knowledge that they are coming 
off several different production 
lines at a rapidly increased pace. 
Early in August, for example, one 
manufacturer announced the com­
pletion of the 1000th tank con­
structed by that organization. 
Moreover, authentic reports indi­
cate that production of the as­
tounding variety of other armored 
vehicles required by our new 
fighting arm is progressing favor­
ably. Meanwhile, the personnel is 
receiving its intensive basic train­
ing, it is practicing with such units 
as are available, and it is preparing 
itself to utilize to the fullest extent 
what has been proved to be the 
greatest factor in the succes of this 
new type of striking force-a fac­
tor epitomized by the one word­
POWER . 

• • • 

TANK HEADACHE 

T HE design o;f a tank is evolved 
from compromises between con­
flicting military requirements. 
These are : armament, armor, mo­
bility, weight, number of men in 
crew, and speed of production. To 
balance these and other factors, 
yet bring out a vehicle that most 
nearly fits all probable warfare 
situations, is the tank designer's 
headache. 
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On They Roll 

Ball and Roller Bearings Have a Number 

of Properties of Importance to Industry 

P .  F .  K O R Y C I N S K I .  M. E. * 

THERE is historical evidence that 
the ancients knew that "noth­

ing rolls like a ball" because they 
knew that heavy loads could be 
carried by riding them on balls. 
Because balls were seldom avail­
able, however, rollers were sub­
stituted and, in this manner, great 
S lone slabs were transported from 
quarries to the ancient temples 
and tombs. 

Ball bearings were first intro­
duced into the United States from 
Germany by the bicycle manufac­
turers as recently as the end of the 
last century ; roller bearings were 
developed in the United States at 
about the same time. Yet today 
these machine elements are of tre­
mendous ' importance. Continuous 
progress in the metallurgy of steel, 
improved methods of precision 
manufacture, extensive research, 
and large-scale production are the 
factors which have contributed to 
their success and extensive use. 

Though batl and roller bearings 
are commonly known as anti­
friction bearings, they have other 
properties of equally great or even 
greater importance. One of their 
most valuable qualities is the high 
degree of reliability which attends 
their employment by the ' manu­
facturer in production and by the 
machine user in service. 

It is unnecessary to stress the 
obvious ' importance of bearings to 
the successful operation of any 
machine or equipment ; only too 
frequently failure of this element 
serves to emphasize the fact and 
to j eopardize the success of an 
otherwise well-considered design. 
Unfortunately, the performance of 
a bearing in service is not entirely 
dependent on those conditions 
which can be analyzed in design. '
The design can anticipate load and 
speed conditions of normal opera­
tions or of heavy duty, but con­
tingencies of operation play an 

almost equally important part and 
these involve many exceptional 
and unusual conditions as well as 
the hazard peculiar to the human 
element. It is not possible, how­
ever, to provide against every con­
dition of abuse and neglect which 
may arise, although the owner or 
operator of the equipment will be 
quick to recognize the superiority 
of the machine which shows added 
stamina aJ;1d reliability in meeting 
the demands he places upon it. 

Precision is another property of 
great importance. Ball and roller 
bearings are manufactured to very 
close tolerances on both external 
and internal dimensions. The races 
and balls are ground to exceed­
ingly close limits ; the balls in 
standard bearings may be held 
within .000025 of an inch for 
sphericity and size. 

Leading manufacturers also sup­
ply super-precision bearings for 
special purposes, the accuracy of 
which is even greater than that of 
standard. Thus , the balls of the 
Fafnir super-preClSIOn bearings 
are selected to limits of five mil­
lionths ( .00000 5 )  of an inch for 

size. The assembled bearing is 
checked for eccentricity to five 
decimal places. Each bearing is 
matched against another so care­
fully as to reduce variations be­
tween ' bearings to six decimal 
places. 

Such super-precision ball bear­
ings are not only very accurate, 
but also are pre-loaded. Pre-load­
ing is the term applied to the 
rigidity that is attained by loading 
the bearings at assembly by forc­
ing the faces of the bearing rings 
in or out of flushness. Thus addi­
tional loads from cutting tools, 
grinding wheels, and so on, result 
in extremely small deflections 
which, with the most precise mea­
suring instruments, can be mea­
sured only in millionths. With such 
extreme precision a person can 
place his thumbnail against the 
spindle of a grinder turning at 
60 ,000 r.p.m. and not feel motion. 

A
NOTHER important property of 

anti-friction bearings is that, 
in general, they require very little 
lubrication. Excessive lubrication, 
especially with oil, is not desir­
able, as such a condition. promotes 
heated bearings and friction torque 
is increased. Theoretically, ball 
bearings can function without 
lubrication in the sense that plain 
bearings need lubrication, but oil 
or grease is applied for the follow­
ing reasons : ( a )  to provide lubri­
cation for the balls as they roll in 
the retainer pockets, ( b )  to dissi­
pate the heat of metal deformation, 
( c )  to prevent rusting or corrosion 
of the bearing surfaces, and ( d )  to 
protect the surfaces from water, 
acid, or' any other foreign suh-

"'Original article by Mr. Korycinski appeared in the 
Georgia Tech Engineer. To this has been added, by 
the editOTial staff of Scientific American, supple­
mentary material.-The Editor. A bearing may weigh as much as four tons, yet inspection is delicate 

1 8 8  SCIENTIFIC AMERICAN OCTOBER 1941  



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

stance. Grease, also, is very effec­
tive in sealing the housings. 

In selecting bearings the de­
signer is generally concerned with 
the load-carrying capacity of the 
bearing. The manufacturers have 
listed in their catalogs data 
relative to the application 
of bearings in design. These 
data have been founded on 
scientific investigations first 
made by Hertz and Stribeck, 
of Germany. Although the 
basis for the data compiled 
by the manufacturers is the 
same, the load-carrying 
capacities of the same type 
of ball bearing made by 
two different manufacturers 
can vary. 'The reason for 
this variation is that the 
manufacturers use different 
life-ratings. Therefore, the 
manufacturer who bases 
the load-capacity of his 
bearing upon a short bear­
ing life can have a high 
load-capacity. The following 
formula, as given by the 

ing, the principal advantage to be 
obtained from ball and roller bear­
ings is the improved service from 
a maintenance point of view rather 
than spectacular savings in the 
realm of power consumption, alone. 

where starting torque is an impor­
tant consideration, as' in railway 
service. 

The possibilities of the ball or 
sphere as a rolling, load-carrying 

. member were appreciated very 
early in the development of 
the anti-friction belilring. 
Owing to its simple shape, 
it was a comparatively easy 
matter to produce balls of 
high accuracy. The problem 
of turning out accurate rol­
lers at competitive cost is 
more involved but today it 
is possible to make rollers 
which compare favorably 
with the best balls. 

W
'ITH roller " bearings, the 

difficulty encountered 
was the tendency for the 
cy lindrical rollers to skew 
or misalign. In a few revo­
lutions of a moderate size 
bearing, the rollers would 
travel the equivalent of 
only a foot or so. But at sev­
eral thousand r.p.m., the 
rollers would be required to 
travel approximately a fifth 

SKF Industries, shows the 
relationship between the life 
of a bearing and speed and 
load : 

An example of heavy -duty bearing use ; Ta­
pered roller bearings in a steel rolling mill 

of a mile each minute. Any 
means to prevent the skew­

Hours life 
= ( Speed )

C
X (load) 3  

where C is a constant depend­
ent on the type and size of the 
bearing. From the formula, it 
may be observed that when 
the speed is doubled the life 
is reduced to one-half ; and 
when the load is doubled the 
life is reduced to one-eighth. 

IN REGARD to ' friction, the SKF 
Industries assert that the 

low frictional characteristics of 
ball and roller bearings have 
been over-emphasized in the 
'past, to the actual detriment of 
some of their most useful and 
valuable properties. This has been 
particularly true in the matter of 
power savings where the mistake 
has frequently been made of 
neglecting to consider other fac­
tors, aside from bearing friction, 
which are generally of equal im­
portance. The possibility of sav­
ing power by the use of anti-fric­
tion bearings depends upon the 
relative efficiencies of this type 
and the plain bearing, as well as 
the percentage of the total power 
input which is absorbed by bear­
ing friction. 

Usually where conditions are 
such that high power-losses are 
present in the plain type of bear-

Two types: Left, a super-precision ball 
bearing and, right, a double-row SKF 
bearing of the cylindrical roller type 

There is no extremely great 
superiority from a standpoint of 
low operating friction of ball and 
roller bearings over the plain bear­
ings, 'provided the latter are per­
fectly lubricated and in good 
shape. In fact, for the higher loads, 
the coefficient of friction for the 
roller and plain bearings is prac­
tically the same. For ball bearings 
the coefficient of friction is lower 
and remains fairly constant under 
different loads and speeds. 

In considering starting friction, 
however, the plain bearing has a 
relatively high coefficient ' of fric­
tion, whereas the ball and roller 
bearings have practically the same 
friction at starting as when run­
ning. This is a valuable property 
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ing tendency of the rollers in 
this distance requires a cer­
tain amount of force and 
means additional metal-to­
metal sliding friction and 
w:�ar. For this reason, roller 
bearings are used for high­
speed work only when their 
design is such ( cylindrical rol­
lers, for example ) as to reduce 
skewing to a minimum with 
low frictional losses. 

Cylindrical roller bearings 
do not take thrust or angular 
load. Whereas this is an ad­
vantage in many applications 
it explains why other types of 

bearings must be used on a shaft 
to fix it axially. Pre-loaded ball 
bearings, however, carry combined 
radial and thrust loads with yields 
which are small enough to justify 
exclusive use of them where the 
loads are low. This applies, for in­
stance, to internal grinder spindles. 
For the same reason ball bearings 
are good enough for many other 
high-speed applications with low 
loads such as electric or com­
pressed-air hand tools, and so on, 
running at speeds up to 75 ,000  
r.p.m. 

Since the anti-friction bearings 
with cylindrical rolling members 
do not resist thrust or angular 
loads, many types have been pro­
duced with rollers variously tap-
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Cross-head and all crank pins are equipped with Timken roller bearings 

ered, thereby enabling them to 
resist thrust in one direction, in 
addition to radial loads. Upon this 
principle the Timken roller bear­
ing was built. The Timken Roller 
Bearing Company asserts that true 
rolling motion is assured by mak­
ing all lines coincident with the 
tapered surfaces of the rollers, cup 
and cone meeting at a common 
apex. This basic principle has been 
applied for more than 40 years by 
The Timken Roller Bearing Com­
pany and, judging from the num­
ber of Timken roller bearings in 
service, it is evidently a satisfac­
tory principle. 

Each type of bearing, roller and 
ball, has its limitations. The ball 
bearing generally carries light 
loads at high speeds. The roller 
bearing, on the other hand, accom­
plishes the opposite of the ball 
bearing. Where heavy loads, both 
constant and shock, are found, the 
roller bearing is preferred. Its 
higher load-carrying capacity is 
attributed to its greater contact 
surface. In a ball bearing little 
more than point contact is attained, 
whereas in the roller bearing the 
load is theoretically distributed 
along the entire length of the 
roller. 

THE needle bearing is a type of 
. roller bearing which has com­

pactness as its main advantage. 
This feature has been made use of 
in late automotive design of steer­
ing gear, kingpins, transmissions, 
universal joints, and in magnetos. 
In many applications, needle bear­
ings are replacing the common 
brass bushing. 

The SKF Industries have de­
signed a bearing which is a com-

promise between the ball and rol­
ler bearing. They call it the spheri­
cal roller bearing. This bearing 
has the inherent ability of self­
alignment, thus permitting the 
utilization of its full capacity un­
der high radial and also high 
thrust loads or extreme conditions 
of shock load. The . barrel-shaped 
rollers are so designed that they 
will remain in permanent contact 
with the center flange, thus assur­
ing positive roller guidance. This 
bearing is particularly suited for 
heavy duty applications. 

The first spherical roller bear­
ings to be used for railway journal 
boxes in the United States were 
mounted on six coaches in 1 9 2 1 .  
Another "first" for these SKF 
products was an installation in tIle 
engine trucks of a steam locomo­
tive in 1 92 7 ,  the first in this coun­
try ever to be mounted on anti­
friction bearings. An outstanding 
example is one locomotive with 
spherical roller bearings in the 
driver boxes put in service in 1 93 1 .  
Since then the engine has run over 
1 , 700 ,000 miles without . bearing 
replacement-a fact whidh .goes a 
long way in explaining why rai l­
ways have found spherical roller 
bearings an effective aid in meet­
ing competition. 

As early as 1 926 ,  the Chicago, 
Milwaukee, St. Paul & Pacific Rail­
road came out in the market for 
roller bearing equipment for pas­
senger train cars of all types. The 
problem confronting the Milwau­
kee Road was this : they were ob­
taining new equipment, including 
Pullman cars, for two luxury 
trains and they felt certain that it 
would be necessary to increase the 
number of cars in the trains. The 

existing locomotives would not 
have sufficient power to handle 
these heavier trains at higher 
speeds. The lack of power was 
particularly evident when starting. 
To have provided new power to 
handle these trains would have 
meant the expenditure of several 
million dollars, whereas the road 
had sufficient locomotives if some 
way could be found to reduce the 
starting and running loads. 

Prior to this the Milwaukee had 
placed an existing car in service 
with tapered roller bearings and 
had run dynamometer car tests. 
The results of these tests demon­
strated to their satisfaction that the 
roller bearing would reduce start­
ing resistance and running resis­
tance to the extent required for 
their existing engines to handle 
the new trains. 

The first cars were placed in 
service during the winter of 1 9 2 6 -
2 7  and i n  the early spring the first 
complete train, "The Pioneer 
Limited, "  went into regular rev­
enue service. By early summer of 
1 92 7  all of the new cars were com� 
pleted and "The Olympian" went 
into service. These first cars now 
have more than two million miles 
to their credit. 

THE first Timken applications to 
steam locomotives were made to 

the engine truck or leading truck. 
However, the company was anx­
ious to get some test installations 
on driving axles ,  but the big draw­
back was that it was considered at 
that time that the openings in the 
existing frames were not large 
enough to provide for a sufficiently 
large bearing, which meant that 
new frames would be required. 

The Timken management in 
1929  decided to build a new loco­
motive to be equipped on all axles 
with roller bearings and to be 
loaned to the railroads for trial 
operation with the following 
points in mind : It would save a lot 
of time that would be required in 
developing tests on a number of 
roads. It would demonstrate in a 
dramatic way their · confidence in 
their product to do the j ob. 

The Timken locomotive was 
loaned to 1 4  different railroads 
during the 18 months' test period, 
covering approximately 100 ,000 
miles. There were a large number 
of other roads that wanted to try 
out the engine, but at the end of 
1 8  months, it was felt that the 
Timken position had been proved. 
The locomotive was then sold to 
the Northern Pacific Railroad and 
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it still is in passenger service on 
this road. It now has around 1 , 000, -
000 miles of service and nearly all 
of the original bearings are still in 
use. 

The advice received from the 
operating departments of the rail­
roads was that the locomotive was 
one of the finest engines ever built. 
The tests indicated that roller 
bearings provide a means of · de­
veloping a combination engine 
which would be capable of hand­
ling all freight service and, with­
out making any change whatever, 
would handle any passenger sched­
ule in the United States and do 
both jobs in an efficient manner. 

From the test data obtained 
from the many railroads which 
used the Timken locomotive, the 
final results were as follows : 

The starting friction was 5 per� 
cent of that of plain bearings. The 
reduction of frictiOI;J. in starting 
the locomotive weighing 7 1 1 , 000 
pounds adds an equivalent amount 
of weight that can be started with­
out j erking. This equivalent is five 
Pullman cars. 

Free coasting was achieved ; that 
is, closing the throttle did not re­
sult in the bunching of the train 

• • 

on the locomotive and consequent 
taking up of .  slack when the 
throttle was opened. 

Notable reductions were ob­
served in maintenance and con­
sumption of lubricants, fuel, alJd 
water. The conservative figures 
for increased development of 
power and of locomotive avail­
ability were set at 1 0  percent and 
5 0  percent respectively. 

Furthermore, the use of this 
locomotive would permit increased 
speeds, a reduction in road main­
tenance, and the elimination of hot 
boxes. With roller bearings, the 
temperature rise was only 15 to 30  
degrees, Fahrenheit. Trainmen 
have commented that it was on the 
Timken locomotive that they saw 
frost on the driver bearing hous­
ings for the first time. 

Such conclusive evidence could 
no longer be , overlooked by the 
railroads. Since 1 930  the majority 
of the locomotives built have been 
equipped with anti-friction bear­
ings. 

The successful use of anti-fric­
tion bearings" by the railroads is 
typical of their use in all indus., 
tries. The wheels of industry roll 
faster on anti-friction bearings. 

• 

Stored Energy lor Welding 

High Current Flow for Short Time Period 

Particularly Adapted to Difficult Jobs 

c. E .  SMITH 
Control Engineer, Westinghouse 
Electric and Manufacturing Co. 

WITH the immediate emphasis 
ort the production of airplanes 

and other defense implements, a 
new method of resistance welding 
assumes special significance. A re­
cent development in ' resistance 
welding consists of first storing en­
ergy, either electro-statically or 
electro-magnetically, and then dis­
charging it through the two metal 
parts to be j oined. Thus it differs 
from conventional resistance­
welding methods in which alter­
nating-current energy is taken 
directly from the supply line while 
the weld is being made. It is par­
ticularly suited to welding metals 
of high thermal conductivity such 
as aluminum, because extrem�ly 

high currents are required for very 
short periods of time if the weld 
is to be completely formed before 

Welding with stored energy 
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the heat can be conducted away 
from the j oint. 

One form of electro-magnetic 
stored-energy method of welding 
is shown schematically in Figure 
1 .  It consists of a three-phase pow­
er supply, an ignitron welding 

��t\�O; Energy 

hll�� 
�R'lay Con""." 

�I  �, t: Weld Transformer 
Figure 1 

rectifier, a welding transformer, 
the welding machine, the main 
direct-current contactor, and suit­
able control relays. When the 
welding operator places the metals 
between the electrodes and pushes 
the foot switch, the electrodes are 
brought into contact with the work 
and the circuit through the weld­
ing transformer is automatically 
closed. The ignitron rectifier im­
presses a direct-current voltage 
across the transformer primary 
and the current rises exponentially 
at a rate determined by resistance 
and inductance of the transformer, 
which is the equivalent of an in­
ductance with resistance in series. 
In this manner a charge of energy 
is stored in the iron core of the 
transformer for later release as 
welding energy. 

Since any change of current in 
the primary of a transformer in­
duces a current in the secondary, 
a current flows through the work 
even during charging and serves 
to preheat the work. At a preset 
primary current a current relay 
causes the contactpr to start open­
ing. As the contacts open, one after 
the other in sequence, more resist­
ance is inserted until finally the 
last contact opens and ruptures the 
remaining primary current. The 

Secondary Current During Charge 
Figure 2 

Secondary CutTent During Discharge 

Time 

opening of the contactor causes a 
rapid reduction of primary cur­
rent. The rapid change of flux in 
the iron caused by quick interrup­
tion of primary current generates '  
a heavy ' surge of welding current 
in the secondary winding and the 
weld is made. This welding cur­
rent then decays exponentially to 
zero as the energy is used up in the 
weld and in resistance. 
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The weld is made in a manner 
that differs from the usual resist­
ance-welding technique in which 
the work is simply held under pres­
sure between the electrodes during 
the current flow. With the stored­
energy method, pressure on the 
j oined parts is varied during weld­
ing operation. As shown in Figure 
2, when the material to be welded 
is placed between the electrodes 

$lx-Pbast Tbyratroa Rectifier 

the welding machine applies to 
them a full pressure provided by 
an air�operated piston behind the 
upper or moving electrode. This 
action forces the two metal parts 
into intimate contact. After this 
application of initial contact pres­
sure, the electrode pressure is de­
creased slightly. At the start of 
this period of pressure retraction 
the ignitron begins to charge the 
transformer. During this charging 
period the small preheating cur­
rent flows in the secondary. When 
the maximum-current relay de­
energizes the main contactor, the 
secondary current flows. During 
the fall or decay of secondary cur­
rent, electrode pressure is suddenly 
increased. The final compression 
takes place as the heating period 
is near completion and after the 
material has fused. This action 
causes a mechanical working of the 
metal, which compensates changes 
in grain structure of the fused 
material caused by the heat during 
fusion. This application of pres­
sure and its variation during weld­
ing is controlled by two separate 
magnetic valves through the action 
of electro-static time-delay relays. 

THE electro-magnetic stored-en­
ergy system of welding, like con­

ventional spot-welding schemes, 
makes use of ignitron tubes, al­
though in a different way. Ordi­
narily ignitrons are used not as 
rectifiers but as power switches for 
a timer, advantage being taken of 
their timing ability to measure out 
the required number of cycles of 
alternating current allowed to flow 
into the "spot ."  On the new sys­
tem, the ignitron is used as a recti­
fier, but there is no ess,ential differ­
ence between the two ignitrons ; 
the only difference is in their con­
trol. The rectifier is three-phase 
half-wave" using three single-

1 9 2  

anode ignitron tubes and three 
firing tubes for control of the igni.;. 
trons. 

Inasmuch as the maximum 
charging time is approximately one 
�econd and since the bulk of a 
welder operator's time is taken 
with handling the work, it is 
economical to operate two welding 
machines from one rectifier. By 
electrical interlocking, only one 
welding machine c�m be loaded on 
the rectifier at a given instant. 

The electro-static stored-energy 
system is shown in Figure 3. Here 
the power supply consists of a 
high-voltage multi-phase rectifier 
of 50 or 60 kva. With the closing 
of Sl ' the capacitor bank, Cl

' 
is 

charged to a high preset voltage. 
Then by means of an electronic 
energy relay the capacitor energy 
is discharged into the welding 
transformer. Adequate energy 
must be supplied in short time to 
make a good 'weld and the welding 
current must decay rapidly to pre­
vent arcing as the electrodes sepa­
rate. For these reasons an aperi­
odic secondary current has been 
found best. 

AN advantage of either the elec­
tro-magnetic or electro-static 

stored-energy principle of welding 
is that energy is drawn from the 
supply lines slowly and discharged 
quickly. The instantaneous de­
mand is reduced to approximately 
one":tenth that required by an 
equivalent alternating-current spot 
welder and the I>&wer-factor is in­
creased almost to unity. Also, the 
load is balanced on the three-phase 
system, instead of , being a peak 
single-phase load. As a compari- ·  
son, the instantaneous power de­
mand of an alternating-current 
spot-welding machine while weld­
ing two pieces of 0 .080 aluminum 
is approximately 200 kva at 3 0  
percent power-factor, single phase. 
The stored-energy method requires 
from 40 to 50 kva, on a three-phase 
balanced line at 100  to 90 percent 
power-factor. 

A further advantage of the 
stored-energy system is that nor­
mal line-voltage variations do not 
alter the welding energy because 
the current relay does not release 
energy into the weld until the en­
ergy storage level established by 
the preset control has been 
reached. 

Unlike mild steel, aluminum and 
many other metals and alloys have 
a sharp fusion points ; hence a nar­
row range of current, pressure, 

and time within which quality 
welds can be made. The stored­
energy system thus broadens the 
field of resistance-welding controls 
by providing a new method of 
welding non-ferrous metals and 
alloys that are normally considered 
difficult to weld. 

• • • 

BACK TO BESSEMER 

Increased. Versatility Paints 

A New Picture 

T HE invention of the Bessemer 
process in 1 85 6  provided the cheap 
steel needed for rails and machin- ' 
ery in the great expansion after 
the American Civil War. Later it 
was largely superseded by the 
open-hearth process ; but, today, 
steel men again are taking in­
creased advantage of the speed and 
low equipment requirements of 
the Bessemer process. 

The distinctive feature of the 
Bessemer process is a blast of cold 
air blown through the bottom of 
a pear-shaped vessel holding a 
molten pig-iron charge of as much 
as 35 tons. The air removes by 
oxidation the carbon, manganese, 
silicon, and other elements ,present 
as pig-iron impurities. The open­
hearth charge contains some 1 5 0  
tons o f  metal as " scrap; pi'g iron, 
and iron ore. These, together with 
fluxing materials, are melted in a 
long, shallow hearth and the im­
purities oxidized by oxygen from 
the ore and from the furnace gases 
playing over , the charge. In both 
Bessemer and open-hearth proc­
esses the oxidized impurities ( ex­
cept carbon dioxide, a gas ) are 
removed in the slag. 

Compared with the open-hearth 
process, the Bessemer has' been a 
speedy but self-willed prima 
donna. The ' Bessemer air blast 
accomplishes in minutes the pig­
iron purification which takes hours 
by simple reactions of the con­
stituents of the open-hearth charge. 
However, the Bessemer process 
requires a liquid charge, with 
attendant supply diffic�lties ; can 
use little scrap ( not over 15 per­
cent at the most ) ; and has in the 
past been unable to remove phos­
phorus and sulfur from the pig 
iron. As commonly practiced in the 
United States, the Bessemer con­
verter's refractory lining is acid in 
character and the slag must there­
fore alsocbe acid and cannot absorb 
phosphorus present in the pig iron. 
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Since ' 'the phosphorus must be ex­
cluded 'from the finished steel, only 
low-phosphorus, "Bessemer" ores 
can be used. While the United 
States has ' a fair supply of such 
ores, the non-Bessemer grade pre­
dominates. 

The basic open-hearth process 
can operate with liquid or solid 
charges, and generally uses large 
amounts of scrap, the percentage 
depending on the relative price of 
scrap and pig iron and usually 
averaging about 60 percent of the 
char.ge. It removes practically all 
the phosphorus from the charge 
into the slag, which is basic in 
character, and retains it, so that 
pig iron from high-phosphorus ore 
can be worked. Also it is possible 
to make a far greater range of ' 
steels than by the Bessemer proc­
ess, including all of the ordinary 
alloy steels .  However, the Bes-

• • 

COMMUNICATION: The American 
railroads use 1,285,898 miles of 

telephone and telegraph wires in 
their operations. This would be suf­
ficient to reach more than 51 times 
around the globe at the equator. 

• • • 

semer plant and equipment are 
less expensive to erect and main­
tain and the process is simple in 
principle and in execution. With 
the Bessemer converter, the aver­
age time per heat is about 18 min­
utes for a charge of 25 tons, com­
pared with 10 to 1 1  hours for a 
1 50-ton open-hearth charge. The 
steel usually made is of the low­
carbon grade and quite suitable 
for ordinary grades of wire and 
wire products such as fencing and 
nails, for some sheet products, for 
welded pipe, and excellent for 
screw machine products ' where 
free machining is essential . 

A metb.od has been worked out 
recently for observing the spec­
tacular flame characteristic of the 
Bessemer process and thus regu­
lating temperature and determin­
ing the . exact time to turn . down. 
the vessel and end the operation. 
The end of the blow is the critical 
period ; a few seconds' under- or 
over-blowing may cause non-uni­
form quality and actually harm 
the steel. By means of photo-elec­
tric cells, proper filters and ampli­
fication, more accurate control is 
possible, thus facilitating correla­
tion of results with operating con­
ditions and permitting later im­
provement in operating details. 

If the sulfur in the orginal pig 
iron is too high for Bessemer use, 
the charge can be pre-treated in a 
ladle and much of the sulfur re­
moved. This procedure was devel­
oped recently in iron foundries 
where the iron is treated with soda 
ash and sulfur removed in the basic 
slag produced. One plant using a 
two-ton converter to make steel 
for castings so treats its pig iron 
and produces finished steel castings 
comparable in sulfur content with 
many open-hearth products, and 
with consequently improved phy­
sica 1 properties. 

A STRIK�NG new method produces 
low:"phosphorus Bessemer steel 

by after-treatment of the blown 
Bessemer metal in the ladle before 
pouring into ingots. A mixture of 
carefully burned lime, roll scale or 
iron ore, and fluorspar is added to 
the stream of liquid metal entering 
the ladle from the converter or 
vessel. A slag is produced which 
removes and retains much of the 
phosphorus. The acid Bessemer 
slag must be held back in the ves­
sel or converter and must not enter 
the ladle, which requires careful 
attention to the analysis of the pig 
iron and to the method of blowing 
so as to produce a lumpy, viscous 
vessel slag that can be easily heid 
back. With existing Bessemer 
equipment one steel company has 
thus made over 400,000 tons. This 
steel is of the usual low-carbon 
grades, but changes in equipment 
should make possible other grades, 
comparable· with many that are 
now made in ' the open-hearth 
process. 

In line with the increased ver­
satility of the process, attention is 
being paid to converter size and 

design. Capacity per heat could 
apparently be increased at least to 
50 tons and perhaps more. Im­
provements in blowing. equipment 
and vessel-handling machinery are 
also being considered. 

In 1 93 9  about 3 . 5 . million tons of 
Bessemer steel were made out of 
a total of about 53 million . to)1s. 
This year 15 million out of a total 
of about 80 to 85 millions seems 
probable and another 10 million 
tons, compared with 2 .25  million 
in 1 939 ,  will be ,blown in Bessemer 
converters for the tonnage possi­
bilities and then transferred to 
open-hearth furnaces for finishing.  
Altogether a new picture is appar­
ent in this revival of a spectacular 
old process.-IndustriaZ Bulletin 
of .Arthur D.  Little, Inc. 

FURNACES 

Fans Give Uniform 

Operating Temperatures 

F URNACE parts of stainless steel 
are helping many foundry-men to 
beat contract schedules for heat­
treating jobs - particularly those 
that require close temperature 
control on a 24-hour-a-day oper­
ating basis. These stainless-steel 
parts generally include the convec­
tion fans, the interior linings, and 
the racks used in holding the loads. 
Examples of such furnaces are 
those made by the Despatch Oven 
Company, in a range of types that 
can be heated by gas, oil, or elec­
tricity. 

One of our illustrations shows a 
Despatch furnace designed for 
handling aluminum castings, in 
which the interior temperature 
uniformity is held to within five 

Withdrawing load from an aluminum heat-treating fumaee 

OCTOBER 1 94 1  SCIENTIFIC AMERICAN 193  



-------------SCIENCE I N  INDUSTRY'-------------

degrees, Fahrenheit, plus or minus, 
over an operating range which has 
1 000 degrees, Fahrenheit, as a 
maximum. This uniformity of tem­
perature is accomplished by the 
use of oversized fan equipment 
which is mounted on the top of 
the furnace and circulates the air 
at a rate exceeding 20 miles per 
hour. 

PLASTICS APPLICATIONS 

A British Writer 

Offers Suggestions 

IT IS no exaggeration to say that 
engineers are now becoming favor­
ably impressed with the claims of 
plastics for applications where for­
merly metal was used exclusively. 
It is realized that for highly spec­
ialized purposes where metals suf­
fer from certain inherent defects, 
plastics can often be relied upon 
to give a better performance. The 
classic and most impressive exam­
ple is the use of laminated bearings 
for steel rolling mills instead of 
those formerly made of phosphor 
bronze. Experience over several 
years has now convinced many 
mill managements that the plastic 
bearing, although initially more 
expensive, is, in the long run, more 
economical. Not only is the plastic 
material able in many cases to in­
sure a superior mechanical per­
formance, but the actual time and 
labor saved in , the fabrication of 
plastic parts can be considerable. 
An instance of this is the use of 
cams shaped of laminated board 
instead of steel for automatic 
screw machines. These new-type 
cams are now being made in less 
than one-sixth the time taken for 
steel. A set of three cams from 
laminated sheet blanks can be pro­
duced by means of a bandsaw and 
sander or file in 30 minutes, 
whereas' three to four hours are 
necessary if steel is used. More­
over, these plastic cams are good 
for runs of 1 00 ,000 pieces or more, 
depending on the type of piece and 
the pressure. 

In a time of national emergency, 
such as the present, the time and 
skill saved in machining by the 
use of plastic material can be quite 
appreciable, and the economy thus 
practiced may be reflected in an 
increased production of vital metal 
goods. The fact cannot be too.wide­
ly known that plastics do offer 
solutions to several problems, and 
their extended use for applications 
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which have so far been ignored 
would undoubtedly release labor 
and material. 

The greatest need at the moment 
is for machine tools. , A considera­
tion of some of these should, there­
fore, .prove of interest. Take, for 
instance, a modern engine lathe. 
At first sight this solidly built piece 
of high-precision engineering may 
not appear to offer very much op­
portunity for plastics, and yet 
there are several small ways in 
which these new raw materials 
could be incorporated in the design 
without interfering in any way 
with its efficiency. The actual cas­
ing of the lathe is normally made 
up of metal castings, which, in the 
main, must be very sturdy, strong, 
and rigid. The author

' 
stresses the 

qualifying remark "in the main," 
because certain parts of the casing 
are not normally subj ect to strain, 
and could be usefully made of 
formed laminated sheet or molded 
from high shock-resistant . plastics. 
The end door for feed gear train, 
for instance, might be made of this 
laminated material, and its use for 
this purpose would not only save 
metal, but also reduce the total 
weight of the machine. Another 

• • • 

WEIGHT SAVING-In the manufac-
ture of 10,490-pound freight car 

underframes, welded construction 
saves 1020 pounds of steel over riveted 
construction. 

• • • 

part of the lathe which is not under 
strain is the oil sump, which is also 
made of cast metal. A good shock­
resisting phenolic resin, preferably 
one reinforced with flock, would 
serve the purpose admirably and 
be well able to stand up to vibra­
tion and service wear and tear. Yet 
another application is the casing 
for the push-button station for the 
electric motor. Plastics are really 
ideal for this purpose as, quite 
apart from their avowed purpose 
of protecting the electrical parts, 
they are able to afford a high de­
gree of insulation and thus help to 
prevent earthing. Various levers 
and wheels could also be molded of 
high-impact plastics without any 
reduction in efficiency. 

An,9ther type of machine tool 
now In great demand is the milling 
machine. This also offers oppor­
tunities for plastics. Casings for 
the starting boxes for drive and 
feed motors would be better mold­
ed of phenol-formaldehyde resin 

than made of metal stampings or 
pressings. The plastic casing would 
afford maximum protection to the 
switch-gear and also insure full 
protection from shock for the op­
erator. Many other parts could be 
molded of suitable plastic mate­
rial ; for instance, the tool shelf, 
hand wheels, levels, speed plates, 
and so on. Another possible appli­
cation for plastics in machine-tool 
construction is for extruded tubing 
of synthetic resins and rubbers for 
the cutting oil discharge and re­
turn lines now made of heavily 
armored rubber. Vinyl resins, neo­
prene, Thiokol, and so on, are vir­
tually unaffected by oil, alkali, and 
water, and the extruded tubing 
can, therefore, be relied upon to 
stand up to service conditions. 

Acrylic resin, such as Perspex, 
also offers some promise for oil 
gages normally made of glass. 

o The former would be more robust 
than glass and be even more trans­
parent. A , suggestion was made 
some time ago by an American 
lighting engineer that special 
methyl methacrylate lighting de­
vices might be constructed for use 
on machine tools, which would pos­
sess the major advantages of even, 
non-glare, and shadowless light 
and cold lighting, as distinct from 
the usual heat-producing methods 
of illumination. This is an advan­
tage, as the normal system of 
lighting can cause considerable 
discomfort to operators during 
summer weather or in badly ven­
tilated workshops, especially dur­
ing a black-out. 

The ' above suggestions, although 
apparently only referring to two 
types of machine, can be applied 
generally to many other types such 
as bandsaws, pantographs, cup 
grinders, and so on. The point the 
author would like to stress is that 
plastics are available possessing 
good mechanical properties, which, 
although not as good as steel, are 
sufficient for non-stressed or only 
moderately stressed parts. Un­
doubtedly, for at least half a dozen 
minor applications a plastic mate­
rial is available which is well 
qualified to give satisfaction. The 
question might well be asked : 
what advantages can be gained by 
this policy of substitution"? These 
can, perhaps, be best summarized 
as follows : Saving in metal, which 
may be quite appreciable ; saving 
in time and labor ; lower shipping 
weight ; self-insulation of electri­
cal parts.-Haydn K. Wood, in 
Plastics (London) . 

SCIENTIFIC AMERICAN OCTOBER 1941  



_____________ SCIENCE IN INDU STRY-------------

I N DU STRIAL 
TRE N D S  

AIRCRAFT PRODUCTION TOMORROW 

ANY attempt to trace industrial trends today must 
always be tempered by one unpredictable factor : the 
outcome of World War II. Also, every industry in the 
United States has felt the effect of national defense 
and of all-out aid to Britain and her allies. In some 
cases this effect has been relatively minor ; in others 
it has changed the whole course of large industries 
and hence will have a definite bearing on future 
operations. In no case has the change been more 
spectacular than in the aircraft industry. 

In any event, assuming always that the result of 
the war is such that free enterprise in one form or 
another still exists in at least a few countries of 
this troubled planet, aircraft manufacturers who are 
now rapidly expanding their production facilities can 
look forward to three general post-war markets for 
their products. First, in point of plant equipment 
and possibly even in dollar volume, will be military 
requirements for replacement in a continuance of ade­
quate national defense. Second will be the demands 
of commercial transportation units for the expansion 
of passenger, express, and freight traffic that is bound 
to come. Third will be the private plane market, an 
outlet for planes that, slow as it has been in develop­
ing, is now showing signs of some day reaching 
proportions, . for business and pleasure, somewhat 
comparable with that of the automobile market. 

Just how large will be the demands for military 
planes after the war will depend mainly upon the 
unpredictable factor mentioned before. It is rela­
tively safe to assume, however, that the lessons of the 
past will be applied to the future and that the United 
States will continue to pursue a policy of national 
defense as the best assurance of keeping out of trou­
ble.  In this event, basing a forecast on the assump­
tion that our defenses will have been built to par 
before that so-far mythical period of "after the war," 
one of the jobs of the aircraft industry will be to 
keep our air forces supplied with replacements and 
with new types as they are developed and required. 
In this connection it is interesting to note that one 
naval authority has stated that, under routine peace­
time maneuvers and operations, about 5 percent of 
all . planes are put out of service annually through 
retirement and crackups. An Army Air Corps official 
estimates that the life of a pursuit plane ,is approxi­
mately two years and not over four. From these 
statements can be drawn a fairly adequate idea of 
military requirements of the future, using as a basis 
the highly publicized 50 ,000 planes that have been 
placed as our national defense goal. 

The same factor of replacements that operates in 
the military aviation field also applies to commercial 
air transportation ; because of the limitations that 
have been recently placed on the airlines, transport 
plane replacements immediately after the present 
emergency will undoubtedly put heavy. if temporary.  
demands on production facilities. Add to this the fact 
that air transportation for passengers and many ex­
press and freight items is rapidly gaining in popularity 
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and the picture does not look too bad for the plane 
manufacturers. Although the Civil Aeronautics 
Board, at the moment, does not appear to favor the 
establishment of new airlines, it is probable that 
there will be considerable expansion of routes, al­
though this expansion may be slow in coming ; 
there is ample room for increased service. 

On this page in our June, 1941 , number, was dis­
cussed the matter of private planes, of which 6000 
were produced during 1 940.  Today, according to the 
Civil Aeronautics Administration, there are about 
1 00 ,000 private pilots in the United States, most of 
them the result of the government's  pilot training 
program. The Army and Navy together expect to 
turn out some 20 ,000  to 40 ,000 pilots annually for the 
next few years. A large percentage of these fliers 
will undoubtedly be in the market for small, safe 
planes to be used for business and pleasure. If the 
development progresses as it should, and landing 
facilities in keeping with requirements are provided, 
the private-plane' field should go a long way toward 
making aircraft manufacturers happy in the future. 

So far nothing has been said about foreign markets, 
and purposely so. Whichever way the cat of war 
jumps, there will be keen competition between manu­
facturers in the United States and in Europe. What 
kind of economic warfare will result will depend on 
who wins the war, and this page is no place for un­
founded guesses. While foreign markets will be an 
integral part of the post-war airplane manufacturing 
situation, it appears to be best for the moment to 
confine a consideration of trends to possibilities and 
probabilities within our own nation. 

Come what may, the picture of aircraft production 
after the present emergency has passed seems to 
work out something like this : Highly expanded facili­
ties will have to be curtailed somewhat to meet the 
requirements of the moment, yet it does not appear 
that the curtailment will by any means spell disaster. 
Markets there will be aplenty, although there will be 
ample and spirited competition in them all. The net 
result should be a healthy industry in which con­
solidations and combines, such as have characterized 
the coming-of-age of automobile manufacturing, will 
be in a position to take advantage of the experience 
gained under emergency production conditions to face 
any necessary readjustment with a minimum of diffi­
culty and a maximum of continued operation. 

GLASS TAKES ITS PART 

T HE fact that the glass industry requires no raw 
materials that are essential to national defense-as 
the phrase is applied to aluminum, steel, tin, chlorine, 
explosives, and so on-is enabling it to carry on an 
expansion program such as has never been seen be­
fore in its history. As a result of this lack of restraint 
on development work, research is being carried on 
apace in an effort to provide replacement items for 
those which have been curtailed in the name of Mars. 
Thus there is being produced a wide variety of glass 
containers for materials which heretofore were pack­
aged in tin cans, and large quantities of metals are 
being released for military purposes. It can be de;.. 
pended upon that the industry will exert every effort 
to continue this trend toward increasing uses of glass. 

-7k � 
195 



---------------------------- H E A L T H  S C I E N C E----------------------------

Colarocl . 
In Recent Research Medical Science is Hot 

on the ' Trail of the Causes of this III 

B A R C L AY M O O N  N E W M A N  

CA-tARACT i s  loss o f  transparency 
of the crystalline lens of the 

eye brought about when almost in­
significant pinpoints of milky white 
appear here and there in it. If the 
tiny areas of opacity spread, vary­
ing degrees of cataract result. 
Sometimes complete blindness is 
the final stage. 

The precise nature of the change 
in the living tissue of the eye lens 
is unknown. Most ophthalmologists 
believe that the proteins are coagu­
lated-with a loss of transparency 
similar to the phenomenon taking 
place when egg white is heated. 
Glass blowers are continually ex­
posed to the infra-red, or heat, 
waves from their flames, and they 
develop one type of cataract, pre­
sumably caused by the coagula­
ting effect of infra-red rays on the 
albumin and other proteins of the 
lens. 

Interest in cataract has increased 
greatly, not alone because of the 
increasing proportion today of the 
elderly in our · population, among 
Whom there is always a certain in­
cidence of so-called senile cataract 
( the most common form of cat­

aract ) ,  but also because of new and 
important discoveries on experi­
mental catani.ct - that is, cataract 
deliberately produced in laboratory 
animals by a diversity of methods, 
chiefly chemical, in the hope of 
solving" the mystery of cataract in 
human beings. This rising interest 
has led to more careful examina­
tion and study of the lens of the 
eye in persons past 50  years of 
age, and ophthalmologists now tell 
us that they are surprised to note 
how . many "opacities"-pinpoints 
and small spots of opaqueness­
are to be found in our eyes. Most 
of these almost insignificant opaci­
ties appear not to spread, or to 
spread very slowly. Yet, in an im­
portant percentage of cases, the de­
velopment of the mysterious chem­
ical change goes on apace so that 
sometimes vision is seriously im­
paired after a very few years. 

The new discoveries are note­
worthy and inspiring ; since, where 
knowledge of cataracts in general 
is being gained, important facts 
about the special types that occur 
in human beings must follow, and 
where underlying causes are dis­
covered, treatments and cures usu­
ally can be devised. 

Some practical applications of 
the findings already have been 
made. A chemical, dinitrophenol, 
once unwisely promoted for weight 

A normal rat fed galactose . . . .  

reducing, has been shown to cause 
cataracts in animals-and this ex"" 
periment clearly explains the 
strange development of cataracts 
in some persons after taking that 
chemical. Of course, you now can­
not buy this chemical-even hid­
den, as formerly, in a "reducing 
medicine"-though as recently as a 
year or so ago you could. 

Dr .. Paul L. Day has reported the 
development of cataract in mice, 
rats, chicks, and monkeys whose 
diet does not have enough ribo­
flavin, one of the vitamins ( previ­
ously known as B2 as well "as G ) . 
Recent confirmation of this inves­
tigation has taught that, in all 
probability, human lens tissue is 
healthy only if a certain minimum 
of riboflavin is eaten. You get ribo­
flavin in any balanced diet-milk, 

eggs, liver, contain more than 
enough. The medical application 
here is now limited-and merely 
extends to making sure that the 
undernourished patient eats enough 
protective food factors. It is not 
known whether or not certain cases 
of senile cataract could be pre­
vented from developing further by 
supplying riboflavin in quantity ; 
senile cataract is definitely not the 
outcome of vitamin deficiency, 
though the eye, as we are all aware, 
suffers directly or indirectly when­
ever any portion " of the human 
chemical mechanism is deranged, 
as by faulty diet. Nevertheless, 
with regard to another vitamin, as­
corbic acid ( vitamin C ) ,  it has re­
peatedly been reported by investi­
gators that in dinitrophenol cata­
ract, and even in senile cataract, 
a quick and favorable response fol­
lows large doses of this vitamin. 
Satisfactory confirmation, how­
ever, for these encouraging reports 
has as yet not been forthcoming. RABBITS and �ats given naphtha­

lene develop cataract with 
startling rapidity - within a few 
days. This information is of value 
to industrial medicine which has 
the duty of protecting workers who 
annually handle 1 00 ,000 ,000 pounds 
of naphthalene and who under 
certain circumstances may be ex­
posed to unusual concentrations 
of vapor from this raw material 
derived from the coal tar industry. 
( Here, however,

' 
it must be em­

phasized that mothballs, though 
they are made of naphthalene, are 
in no way dangerous in the home 
-that is, unless we should settle 
down to a steady diet of them! ) 

Cataract can also be produced 
experimentally by removal of the 
parathyroids, the tiny glands in in­
timate contact with the thyroid at 
the base of the neck. The parathy­
roids are vital regulators of the use 
of calcium. Calcium deposits in the 
lens of the eye are characteristic of 
senile. cataract, and abnormally in­
creased concentration of calcium 
there is generally found in any type 
of cataract. Hence, one theory is 
that in cases of cataract the para­
thyroids have long been acting ab­
normally. Evidence in support of 
this theory is turned up in cases 
of under-activity of the parathy­
roids, of over-activity, and of sur­
gical removal ( as for tumor ) of 
these glands-in human beings. 

Still, there is nothing definite 
along this line except a new lead 
and new inspiration for additional 
research. 
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Removal of the pancreas, which 
produces insulm as well as diges­
live j uices, renders the animal used 
in experimental research diabetic . 
Diabetics often suffer cataract. Be­
cause insulin is an indispensable 
agent in holding sugar to normal 
concentrations in the blood, one 
theory is that diabetics develop 
cataract because of long-continued 
high concentrations of blood sugar. 
Another theory is that the bodily 
use of fatty substances is primarily 
disturbed-fat use being connected 
with sugar use. Funher, in diabetic 
and senile cataract, fat ly deposits 
are found. But some authorities 
think that the fatty deposits in the 
lens can occur only after inj ury to 
the eye tissues caused by exposure 
to high blood sugar concentrations. 

Along this avenue there appears 
to have been definite advance, 
brought about largely through the 
work of Dr. Helen Swift Mitchell, 
research professor in nutrition at 
the Massachusetts State College. 

Dr. Mitchell has discovered the 
strange phenomenon of "carbo­
hydrSlte cataract." By simple feed­
ing methods she has been able to 
bring sugars to a high concentra­
tion in the blood of rats, and when 
this very high level of sugar is 
maintained through several weeks, 
within this brief time all stages of 
senile cataract of the human type, 
as well as human diabetic cataract, 
seem to run a hasty course. Here is 
a neat and conveniently swift re­
production of cataractous changes, 
many, if not all, of which are to be 
found in degenerating human eyes 
-though, of course, the start of 
human cataract must, as we have 
seen, in different instances have 
different causes than mere high 
concentration of blood sugar and 
sugar in the lens tissue. 

ONCE the start has been made, 
cataractous changes of different 

types apparently follow much the 
same course. To think of senile 
cataract as the result of high blood 
sugar is to confuse the first or basic 
cause with the way in which a lens 
can degenerate. For illustration, 
there may be many causes of falls 
from a dangerous cliff, yet the 
course and the end result do not 
differ in different cases . Detailed 
knowledge of the probable phases 
of development of human cataract 
is being accumulated . 

Unlike human beings, nits are 
not adapted by evolution to the as­
similation of large quantities of the 
simple sugar known as galactose, 
a close relative of dextrose, which 

can be derived from milk sugar. 
Hence rats, as Or. Mitchell was the 
first to discover, when fed diets 
containing a large proportion of 
galactose run a very high blood 
sugar content, and cataracts are 
the most striking outcome of the 
experiment. It was at first thought 
that the particular sugar, galactose, 
was the specific cause of the cat­
aract, and some . persons, knowing 
that human milk contains, in terms 

. soon develops cataracts 

of dry weight, 50 to 55 percent 
of milk sugar, began in alarm to 
speculate : "Is it safe for babies to 
have mother's milk? "  But cooler 
heads pointed out that babies are 
not rats, and are by natural evolu­
tion adapted to and require large 
quantities of milk sugar, more than 
any other species ; that diabetics 
develop dextrose cataract through 
upset of carbohydrate metabolism ; 
l hat rats can be given dextrose cat­
aract by removal of the insulin­
manufacturing pancreas, and that 
probably any sugar appropriately 
administered ( as by repeated hypo­
dermic inj ection ) can . be used to 
induce cataractous changes. 

Sure enough, Drs. William J.  
Darby and Paul L. Day, of the 
University of Arkansas School of 
Medicine, have been able to use 
another simple sugar, xylose or 
"wood sugar,"  in causing high 
blood sugar concentrations and, 
afterward, cataract in rats. Now it 
is universally recognized that milk 
sugar and galactose have nothing to 
do with human cataracts, whereas 
disturbance of dextrose use in the 
diabetic has direct bearing on 
changes in the eye. Since it is im­
possible to devise a life-giving diet 
without the use of dextrose and 
galactose ( or a dextrose-and­
galactose-producing carbohydrate, 
such as starch or milk su gar ) , the 
excitement about the danger of 
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feeding mother's milk to babies has 
subsided ; milk sugar produces, 
during digestion, both glucose 
( dextrose ) and galactose. Further, 
baby needs galactose for the de­
velopment of major components of 
brain and nerve tissue, as well as 
for the production of vital mole­
cules in every part of the bo<:ly. 

Research on the changes taking 
place in carbohydrate cataract in 
rats continues. One important find­
ing is that in this type of cataract, 
too, there is a greatly increased 
quantity of calcium in the eye lens, 
and efforts are being made to deter­
mine l he way in which this min­
eral element becomes thus concen­
trated in eye tissue though not iIi. 
the blood of the same animal. 
Hence, studies on the permeability 
of the membranes of the lens to 
calcium . passage in and out are 
under way. If means of preventing 
or even of reversing the migration 
of calcium can be devised, a maj or 
step in the treatment of senile 
cataract will be at hand. 

Meanwhile, we already have an 
inspiring conclusion derived by a 
distinguished ophthalmologist, Dr. 
Arthur Yudkin, of New Haven, 
from his recent experience in 
applying the newer knowledge of 
nutrition to the treatment of many 
patients suffering eye degenera­
tions through deficiency of vitamins 
A, C, and B complex : "There is 
little doubt that many elderly 
patients could be restored to an 
active, healthy, happy existence 
by giving attention to their diet . ' "  
Eye changes, but not cataract, re­
sult from deficiencies of these vita­
mins ; yet, where so much gain has 
been made in a few years, far more 
important advances, extending 
even to cataract, are to be logi­
cally expected. And as Dr. Yudkin '
reminds us, the eye is the most 
sensitive register of bodily health. 
Cataract can be but a symptom 
of deeper ill . When cataract is 
treated successfully. we can be 
sure that more serious disorders 
are being alleviated. Thus experi ... 
mental cataracts have great im" 
port. 

• • • 

PROSTATE 

Treatment Gives Hope For 

Sufferers From Cancer of Prostate 

LIVES of thousands of men suffer­
ing from cancer may be saved by 
a new sex hormone treatment an­
nounced by Dr. Charles Huggins, 
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Dr. George Gomori, Dr. C; V. 
Hodges and Dr. W. W. Scott, of the 
University of Chicago. 

The treatment brought spec­
tacular benefit in 80 percent of 
cases of cancer of the prostate 
gland, which is one of the com­
monest and most hopeless types. 
The treatment is not a "cure, "  Dr. 
Huggins said, because it does not 
kin the cancer cells, but it stops 
the malignant activity of the can­
cer cells in the prostate gland and 
of those that have spread from 
there into the bones, and shrinks 
the size of the cancers. The 2 1  
patients reported on were beyond 
hope of benefit from operation to 
remove the cancer when the new 
treatment was started two years 
ago, as are most patients with this 
type of cancer when first seen by 
physicians. Today, 17 of the 2 1  are 
alive, although they would ordi­
narily have been expected to live 
only half this long even with the 
aid of radium or X-ray treatments. 
Of the four who died, only one died 
of cancer, the others dying of 
apoplexy or heart disease. 

The successfully treated patients 
have gained from 40 to 80 pounds 
each, their red blood cells have in­
creased from an anemic 2 ,000 ,000 
to a healthy 5 ,000 ,000, they are free 
of the pain which was so severe 
as to require constant morphine, 
they have hearty appetites, de­
manding "seconds" at every meal, 
instead of the cancer patient's 
typically poor appetite, and they 
have been able to get out of bed 
and go back to work.-Science 
Service. 

RIDICULOUS? 

Grandma Was Partly Right­

She Didn't Know Why 

SOME of the old therapeutic cus­
toms that seemed ridiculous in the 
dawn of this scientific age have 
since been found to have basis in 
sound fact, The Industrial Bulletin 

of Arthur D. Little, Inc. ,  states. The 
feeding of ashes of burned sponges 
to persons suffering from goiter is 
now recognized as effective, if a bit 
crude, because of the high content 
of iodine in the ash. The Chinese 
use of the skin of the head of a toad 
for staunching wounds seemed most 
revolting until a considerable con­
tent of adrenalin was demonstrated 
therein. Another old custom, the 
taking of sulfur and molasses as a 
spring tonic, now appears to have 
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similar scientific justification. 
While the usefulness of the sulfur 
part of the combination remains to 
be proved, the molasses part has 
been found to provide dietary sup­
plements needed particularly after 
the depletions of the winter. 

Molasses has 'been found to be 
a rich source of iron and calcium, 
the minerals most commonly lack­
ing in the American diet, and also 
of several vitamins of the B com­
plex, which are associated in na­
ture with plant carbohydrates . Un­
like a number of other foods having 
a relatively high iron content, mo­
lasses has its iron mostly in a form 
readily assimilable by the human 
body. 

Refined white sugar is a pure 
carbohydrate, more devoid of min­
erals and vitamins than any other 
food we eat, even more than white 
flour, which is currently attracting 
so much attention directed to en­
richment with food factors lost in 
processing. Sugar forms more than 
two-thirds as large a part of the 
American diet as does flour. Since 
molasses is essentially a concen­
trate of the portions of the sugar 
cane j uice lost in refining, its diet­
ary value in foods and feed can be 
readily understood. 

SWIMMERS 

Anatomical Trick Useful 

in Protecting Sinuses 

T HE TRICK of closing one' s  nostrils 
when diving into the water is not 
a completely lost human accom­
plishment, despite medical opinion, 
reports Science Service. 

One of the leading physicists of 
the National Bureau of Standards, 
Dr. L. B .  Tuckerman, has made 
known that in childhood he had re­
captured this ability supposedly 
lost in the evolutionary process. 

"Some of the boys who went 
swimming together when I was 
young heard about how hard it is 
to wiggle one's ears and make the 
muscle, compressor narium, close 
the nostrils,"  Dr. Tuckerman ex­
pained. "So we practiced faith­
fully until several of us could do 
both. 

"I can still do both. When I dive 
today I always close my nostrils." 

Doctors advise that water be kept 
out of the nose, ears, and sinuses, 
particularly if the swimmer has 
had sinus or ear trouble. Diving or 
underwater swimming forces water 
into these parts of the human anat-

omy, unless they are protected. In­
fections may thus be spread. Use of 
a nose clip is recommended for 
those who cannot close their nos­
trils naturally. 

• • • 

ACCIDENTS: More persons between 
the ages of three and twenty-four 

years die as a result of accidents 
than as the result of any disease. 

• • • 

SUPERSONICS 

Antigens Extracted from Germs 

With Ultrasonic Waves 

SQUEEZING and shaking substances 
valuable in medicine out of cultures 
of disease germs by means of in­
tense sound waves is the biological 
feat that has been accomplished by 
two University of Pennsylvania 
scientists, Dr. Leslie A. Chambers 
and Dr. Earl W. Flosdorf, reports 
Science Service.  

The substances they obtain be­
long to the class of antigens -
poisons secreted within the germs' 
bodies. Inj ected into the human 
body in suitably small quantities, 
they may be used in provoking the 
formation, by our own tissues, of 
opposing antibodies, which defeat 
the germs, if they attack later on. 
Or the antigens may be injected 
int@ the bodies of animals, from 
which blood is later withdrawn for 
making serums. 

Present methods of obtaining 
antigens involve heating, addition 
of chemicals, or other treatments 
that injure or destroy certain of the 
more sensitively composed anti­
gens. This is what the new method 
of Drs. Chambers and Flosdorf is 
designed to avoid. Its' treatment of 
the germs is strictly physical or 
mechanical, and it can be conducted 
at a low temperature. 

The foundation of their ap­
paratus is a magnetized metal tube, 
usually made of nickel, which is 
caused to vibrate extremely rapidly 
by an alternating electrical current 
flowing through coils surrounding 
it. The sound waves thus set up 
may be exceedingly shrill, or even 
in the ultrasonic range. 

Over the upper end of the metal 
tube a glass tube is fitted, with a 
leak-tight rubber j oint. Into the 
chamber thus formed is poured a 
culture fluid containing billions of 
germs. Then the current is turned 
on and the vibrations started. 
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Whence Came Oil ? 
Most Geologists Now Hold that Petroleum 

Was Derived from Plants and Animals 

R ANDALL WRIGHT 
Petroleum Geologist 

THE problem of the origin of oil 
is one of the most intriguing 

mysteries of science. Theories 
which have been offered to solve 
this question are as varied as they 
are curious and interesting. 

Gasoline that drives your car as 
well as bomb-dropping airplanes is 
obtained from crude oil that comes 
up from the Earth's  subsurface, 
through \\Tells drilled to subter­
ranean reservoirs. The working oil 
geologist is, of course, concerned 
mainly with the purely practical 
problem of finding where 
these reservoirs are now. 
Naturally, however, he al­
so wonders how the oil was 
originally formed. If you 
ask him he usually will 
say, "We do not know," 
chiefly because as a scien­
tist he is conservative and 
prefers to play safe. But 
he has some pretty good 
ideas about the various 
theories of the origin of 
petroleum, which lle may 
discuss with you "if you 
catch him at the right 
moment. 

There is, for example, a 
theory that might, if you 
will permit the word, be 
called "atavistic" - the 
theory that petroleum was 
maW! at . . the �tlieJBaartIa 
itseii was' ,fOO'me.d. If the 

as though they had been in contact 
with oil some time in their past. 
If the Earth were formed of frag­
ments which came out of the Sun, 
as most geologists agree actually 
happened, why is it not logical to 
suppose that oil might have arrived 
on earth ready-made? 

This idea is intriguing, but it 
does not fit the facts that geologists 
have uncovered. For, if this scheme 
were true, oil could be found al­
most anywhere on Earth ; whereas 
it is found in large quantities only 
in certain kind of rocks in certain 
special areas. These are the strati­
fied rocks, and rocks of this type 
were formed, not mere periods but 

Earth was born out of the Courtesy Wallace E. Pratt, The Humble 011 and Refining Co. 

this imaginative theory as inappli­
cable to the conditions imposed by 
observation. 

At
.;Ie'a.st as picturesque as tne 

precedin
'g , .. hypothesI!> is , the idea 

that oil was born in volcanoes. 
There is some strikirig evidence to 
support such a postulation. The 
laval;" of Etna and Vesuvius contain 
oily substahces.  Further, the 
quicksilver ores of California, 
which are volcanic, contain a wax, 
Napalite, which might have been 
derived from petroleum. Also, oil 
in valuable amounts actually comes 
out of wells drilled iIi igneous, for­
merly molten, rocks in Mexico, 
Texas, California, and some other 
places. 

T
HIS theory has had s'ome ardent 
and capable supporters. For ex­

ample, Mendeleid, Russian chemist 
and author of the classification of 
chemical elements, was among the 
first to suggest that oil was formed 
in the processes of vulcanism. 

Now these processes that occur 
deep within the Earth are compli­
cated and manifold. Chiefly they 

involve tremendous heat 
and pressure, and it is true 
that under these condi­
tions new substances form. 
Among these substances 

Foraminifera, microscopic shells of mariJie growth, 
are frequently associated with petroleum deposits 

Sun, then it should be ele­
mentally similar to its 
parent-which it is. The 
chemical elements contained in oil 
,exist in the Sun ; the spectroscope 
has shown us that carbon and 
hydrogen are there. Also, a spec­
troscope at The Mount Wilson Ob­
.servatory recently revealed that 
"heavenly hydrocarbons" - sub .. 
stances which are either oil or 
closely akin to it�o exist in the 
Sun's atmosphere . Then, too, we 
know that some of the meteorites 
-which fall to earth contain asphalt, 

. very probably are combi­
nations of carbon with 
metals, such, for example, 
as the compound, calcium 
carbide, that, when touched 
by water, evolves acetylene 
gas for bicycle lamps or 
the primitive headlights of 
the horseless carriage days. 
Similarly, as the hot 
magma of a volcano works 
its way from the depths 
toward the surface of the 
Earth, carrying carbides, 
water may come in con­
tact with it, evolving a 
hydrocarbon. gas. In the 
laboratOFY su£h, a gaa has 
b:een ' synt� intla oiL 
Almost identical conditions 
arise in the volcanic en­
vironment. And, indeed, 
the petroleum-like sub-
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long eras after the Earth was born. 
The primordial earth-stuff was 
disintegrated by frost action and 
kindred processes into sand grains 
and mud. particles, which then were 
carried by ancient rivers to the 
seas, there to be deposited and in 
time to become consolidated to 
make the sedimentary strata. In 
many of these sedimentary rocks 
there is no oil whatsoever, and thus 
it appears that we must abandon 
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stances found in the lavas and in 
the quicksilver ores very possibly 
were formed in this way. 

So plausible is this theory that it 
carried much weight with the 
geologists of a couple of genera­
tions ago. They, however, lacked 
much of the information now avail": 
able. As we now know; oil is found 
almost exclusively in sedimentary 
rocks. Those exceptions where oil 
in quantity is found in igneous 
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Courtesy Dr. Austin H. Clark , 
Smithsonian Institution 

Conodonts, usually considered 
as the teeth of minute fossil 
fish; from black, oil-bearing 
shales of Carboniferous Period 

rocks serve to prove the rule, since 
the oil in them has migrated from 
adjoining rocks which are sedi­
mentary and cont�in oil. Further, 
the important oil fields are mostly 
distant from volcanoes. Con­
versely, in areas where there are 
only igneous rocks, no oil is found. 
Volcanoes may have made some oil, 
perhaps enough to .form asphalt 
specimens as shown in the mu­
seums, but not much more. 

The theory which is today be­
lieved to come close to the truth is 
that oil probably was formed in the 
strata deposited on the ancient sea 
bottoms. This idea is not so me­
teoric or so fiery as either of those 
sketched above, yet it contains 
more interest since it appears to in­
volve life itself. This life is of the 
sort described in Beebe's "The Arc­
turus Adventure."  Trawls were 
dropped from the ship to various 
depths and, when these nets were 
pulled back up' to the ship, they 
were filled almost to bursting with 
J iving matter-microscopic plants 
and animals. 

This same profusion of life ex­
isted in geologic eras gone by. For , 
example, the tiny silica skeletons 
of the diatoms made deposits hun­
dreds Qf feet thick, over thousands 
of square miles, in areas that now 
have been uplifted from the sea in 
Washington, Galifornia, Virginia, 
and some other places. If we can 
visualize such an enormous deposit 
of organic matter on the ancient sea 
bottom, we may be coming to un­
derstand the source of petroleum. 
In many places these layers of or­
ganic matter were covered with 
thousands of feet of sand and mud 
before the processes of decay could 
begin. 
. Some practical considerations 

strongly suggest that this idea is 
correct. For example, in areas 
from California to Russia these 
ancient events can be deciphered in 

200 

the rocks. Moreover, the lack of 
oil in certain European countries 
has led to the mining of these or­
ganic rocks, or "oil shales," as in 
Scotland. These shales are slightly 
heated and compressed and the oil 
extracted. 

This artificial extraction of pe­
troleum from oil shale suggests 
that man is simulating Nature's 
laboratory. When the mountain­
making movements of the Earth 
occur, the rocks are squeezed and 
probably gently heated. Then, or 
thereafter, it seems probable that 
some of the organic matter of the 
shale, for convenience called 

. "carbo-gen," turns into oil and 
flows or migrates into the nearest 
porous formation, usually a sand­
stone. And, indeed, it is in sand­
stones situated close to oil shales 
that petroleum is most often found 
by drilling. 

The immense quantity of tiny 
living matter known to exist today 
in the ocean is in line with the im­
mense volume of petroleum already 
found. Moreover, this theory puts 
the milieu of formation of the oil 
close to that where it is now found 
by the drill. Also, these processes 
of pressing and gently heating the 
rocks were consistent through long 
stretches of geologic time, rather 
than evanescent like volcanoes. or 
primordial and cataclysmic like 
the birth of the Earth. Likewise, 
the nature of this theory suggests 
that much oil remains to be found. 

• • • 

PETROSNOOPING 

Veqetable Ashes May Help 

To Locate New Oil Fields 

BURNING . vegetables to find oil is 
the newest exploration wrinkle 
advanced by petroleum scientists. 
The hypothesis, yet to be ade­
quately proved, is based on the 
fact that certain plants tend to con­
centrate particular basic chemical 
elements in their tissues, when 
traces of these elements exist in 
the soil. If certain elements can be 
proved present in a specific under­
ground geologic formation at one 
oil field, and if analysis of plant 
ashes in another location shows the 
same elements; chances are that 
the same geologic . formation is 
buried under the spot where the 
plants grow. 

Oil men for some years have 
been following particular geologic 
formations, that proved productive 

in one part of the country, for hun­
dreds of miles in the hope thCl-t the 
formation that ,hid an oil sand in 
Texas, for example, will also have 
oil sands in Mississippi. Core drill­
ing and micro-paleontology, rela­
tively expensive, have been used in 
this type of oil exploration. Now 
plant-ash analysis may be a use­
ful new tool for the same quest . 

• • • 

BECOMING COMMONPLACE : There 
are now in operation throughout 

the world some 35 cyclotrons of 
varying sizes. 

• • • 

GOLD 

Its Recovery from 

Sea Water Advances 

COMMERCIAL recovery of gold 
from seawater by electro-deposi ­
tion has been brought , one step 
nearer with the announcement by 
Prof. Colin G. Fink, of Columbia 
University, of a discovery which 
promises to make the electro­
chemical process more efficient. 
The discovery, which clarifies a 
hitherto baffling aspect of elec­
trolysis, also provides a key to the 
electroplating of metals such as 
titanium and vanadium and should 
have far reaching commercial sig­
nificance. 

The ocean's gold content has 
been estimated at $25,000,000 per 
cubic mile, although gold is pres­
ent in but a few parts per billion. 
While the metal has been ex­
tracted from seawater experiment­
ally by an electrochemical meth­
od, the cost at best is five times 
the value of the gold recovered. 

Usually in trying to electro­
deposit gold from seawater, the 
metal precipitated out rapidly and 
failed to collect in crystalline form 
at the cathode-negative-electric 
terminal. This difficulty was over­
come by substituting a high-speed 
rotating cathode for the stationary 
cathode. Then a distinctly visible 
deposit of gold was recovered on 
the cathode. But the cost of pro­
viding high-speed rotating cath­
odes makes the method commer­
cially unfeasible. 

Dr. Fink sought the reason for 
the disappearance of the gold 
when a ' stationary cathode was 
employed, and discovered fo.r the 
first time that when gold passes 
out of or into solution two distinct 
steps are involved. Invisible gold 
in solution first goes into myriads, 
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of infinitely small particles of col­
loidal gold, and only later into 
crystalline gold. The stationary 
cathode method failed to extract 
gold from seawater because the 
metal precipitated out in colloidal 
form and dropped away before be­
coming crystallized. 

With the process understood, the 
remaining problem is to develop 
an inexpensive means of trans­
forming the colloidal gold to crys­
talline form. 

MUTATIONS 

Atomic Particles Produce 

Hereditary Changes 

STREAMS of neutrons, uncharged 
fragments of atoms smashed in the 
University of California cyclotron, 
have produced hereditary changes 
in living organisms, in experi­
ments performed by Dr. Everett 
Ross Dempster. 

As experimental material, Dr. 
Dempster used the familiar fruit 
fly, classic "guinea pig" of genetic 
research. He exposed male insects 
to the neutron stream, then mated 
them with untreated females and 
watched their offspring for muta­
tions, or abrupt evolutionary 
changes. He found that neutrons are 
more effective than X-rays in pro­
ducing certain types of mutations, 
less effective in producing others. 
-Science Service. 

OUTDOORS INDOORS 

Simulated Showers and Controlled 

Lightning Bolts 

A LABORATORY that will bring the 
stormy outdoors indoors for study 
of the effects of rain and lightning 
on electrical equipment will be 
installed in Northwestern Univer­
sity's new $5,000,000 Technologi­
cal Institute on the shore of Lake 
Michigan, it was recently an­
nounced. 

Amid simulated showers, ma­
chine-made lighting will lash out 
in controlled bolts in the water­
proofed laboratory to test the 
strength and lightning defenses of 
transformers and other apparatus 
that provide today's industry and 
homes with electric power. 

The lightning - making equip­
ment-a 1 , 500 ,000-volt surge gen­
erator and a 500,000 volt-ampere, 
60-cycle, high voltage test set-will 
be built and installed by the West-

inghouse Electric & Manufacturing 
Company. Westinghouse engineers 
collaborated with the Northwest­
ern Technological Institute, headed 
by Dean O. W. Eshbach, in plan­
ning the laboratory . . These high 
voltage installations will help 
make the engineering school at the 
Evanston, Illinois, university one 
of the best equipped in the United 
States. 

The lightning laboratory will be 
used in the instruction of North­
western students, for insulation 
research and commercial testing. 
It will be equipped to test insula­
tion strength, transformers, insu­
lators, circuit breakers, and other 
electrical apparatus. Only the sec­
tion especially designed for the 
synthetic rain tests will be water­
proofed. 

Doors that will act as safety 
switches are among the elaborate 
protective devices to be installed 
in the laboratory for the safety of 
students or others who might enter 
the high voltage room. The doors 
will be so interlocked with the 
equipment that, should a person 
accidentally open one and wander 
into the room, the high voltage cir­
cuits would be immediately opened 
and rendered harmless. 

Northwestern later will install 
a "power follow" transformer for 
testing lightning arresters under 
service conditions, and the univer­
sity plans eventually to add a 
high-current surge generator 

. 
to 

reproduce "hot" lightning - arti­
ficially made thunderbolts that 
have the burning current of natu­
ral lightning. Some artifically cre­
ated thunderbolts lack this firing 
force, which causes natural light­
ning to ignite barns and other 
unprotected wooden structures. 

VIABLE 

Some Seeds Germinate 

After Sixty Years 

SIXTY years is the survival time 
for seeds of curly dock, evening 
primrose, smooth mullein, and 
night-flowering catchfly in one of 
botany's classic experiments, re­
ported by Prof. H. T. Darlington of 
Michigan State College, in the 
American Journal of Botany. 

' 

Sixty years ago a former profes­
sor of botany at the college, Dr. J. 
W. Beal, buried 20  pint bottles, 
each containing 1 000 assorted 
weed seeds mixed in sand. The 
idea was to dig up one bottle every 
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five years and find out how many 
seeds were still viable, and what 
species they represented. 

This five-year schedule was kept 
up until 20 years ago, when it was 
decided to make the experiment 
last longer by digging up the bot­
tles at ten-year intervals. Prof. 
Darlington has been carrying on 
the proj ect since 1 9 1 5 . 

Of the 20 species originally put 
'away, only four germinated in this 
latest test. Even these four do not 
represent a perfectly smooth score, 
for it was thought that the mullein 
seeds originally put into the bottles 
were all of the ordinary woolly 
species. But the smooth mullein is 
what came up this time, and also 
ten years ago, though it had not 
appeared in any of the earlier 
plantings. 

Two species that survived up to 
the fiftieth year, black mustard 
and water smartweed, failed to 
germinate this time. Species that 
lasted 40 years but were missing at 
the half-century mark included 
pigweed, ragweed, peppercress, 
plantain, and purslane. 

There are still 1 1  bottles buried 
in the soil of the State College 
campus.-Science Service. 

GAS POISONING 

Unexplained EUect of X-rays 

on . Carbon Monoxide 

X-RAYS saved the lives of animals 
nearly dead from carbon monoxide 
poisoning, in experiments reported 
by Dr. John A. Cameron, of the 
University of Missouri. 

Rats and monkeys were used in 
pairs. Each pair was exposed to 
carbon monoxide until near the 
death point . Then one of the ani­
mals was given a heavy dose of 
X rays on the underside of its 
body ; the other was left untreated, 
as a control. 

"In about half the cases the X­
rayed animal was active and alert 
after about five minutes ; the con­
trol dead," Dr. Cameron stated. 
"In the remaining trials the recov­
ery time of the X-rayed animal 
was reduced to two thirds that of 
the control ; often to one half or 
less. "  

Spectrographs o f  the blood o f  the 
animals showed that the carbon 
monoxide content was actually re­
duced after X ray treatment. How 
this was brought about, Dr. Cam­
eron is not yet prepared to state.­
Science Service. 
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Slar Slaff 
Finding Out With the Spectroscope What 
the Sun and the Other Stars are Made of 

H E N R Y  N O R R I S  R U S S E L L, P h.D.  
Chairman of the Department of Astronomy and Director of the Ob­
servatorY at Princeton University. Research Associate of the Mount 
WilBon Observatory of the Carnegie Institution of Washington 

THERE was a time when it was 
supposed to be beyond human 

power to find out what the Sun 
and stars were made of. We all 
know how the "hopeless" problem 
was suddenly solved by the dis­
covery that each element present 
in the Sun's atmosphere absorbs its 
own characteristic speGtral lines, 
which can be matched in the lab­
oratory. The qualitative analysis 
of the Sun--or at least of its atmos.,. ,  
phere-then became simple ; quim.,. 
titative analysis, as in the labora­
tory; is more difficult. 

There are three steps in the pro­
cess-to measure the strength of 
each line ; to find out how many 
atoms are at work producing it; 
and to find the whole number of 
atoms of each element. 

c; 

The first step-the measurement 
of the amount of light cut out of the 
spectrum by a line-has been made 
for hundreds of lines by several 
observers, while Mipnaert's Atlas 
contains easily avaHable material 
for thousands .  If we co,uld perform 
the second, and find how many 
atoms were at work in producing a 
line of given light-loss or "equiva­
lent width, "  we might get around 
the third-provided that we could 
observe the whole spectrum from 
the extreme infra-red to the remote 
ultra-violet, by simply adding the. 
numbers of atoms produeing eaeh 
line of a given element. Only a 
rather small part of this spectral 
range is available ; and allowance 
fpr the unobservaole lines is a 
problem. 

Coming back to th'e second step, 
we may note that no answer would 
be p6ssible if the atoms at work on 
a given line played exactly the 
same note-in other words ab­
sorbed and gave out light of exactly 
the same frequency. If they- did, 
any number of them would produce 
a spectral line, perfectly black, but 
infinitesimally narrow, which even 
the ' most powerful spectroscopes 

could not reveal. It is because the 
atoms are more or less out of tune, 
so to speak, that some of them ab� 
sorb in different places in the spec­
trum from others, and give rise to 
a line of finite and observable 
width. 

There are two things that put 
them out of tune. First, the atoms 
in the heated gas are in motion, and 
the lines of those which are ap­
proaching us are shifted toward the 
violet, and vice versa, by the Dop­
pler effect. Second, no atom can 
keep an absolutely exact pitch. 
Even isolated atoms, undisturbed 
by others, will run a little off­
some one way, some the other-and 
if other atoms collide with them 
while they are performing, they 
get more out of tune . 
. When the laborious calculations 

are made, it is found that" when few 
atoms are present in the absorbing 
layer, the first (Doppler ) prqcess 
predominates, and the equiv�lent 
width is proportional to the number 
of atoms at work. This is repre­
sented by the steeply inclined 
d ashed line in the illustration. If 
this effect alone was at work, the 
width would soon increase more 
slowly, and this curve become 
almost flat, as illustrated by the 
dashed line at the right. 

TBE natmru. imperiectioll, &f: tun� 
ing gets its work in later, and 

causes the curve to rise again, but 
more slowly ( the width now being 
proportional to the square root of 
the number of active atoms ) .  When 
the atoms are uninfluenced by 
collisions, we get a curve like A or 
B ( depending on the temperature 
and so on ) : With increasing num­
bers of collisions, this process . be­
comes more important, arid curves 
like C or D resu1t� , " 

We do not know in ' advan'Ce how 
much the atoms in the Sun's at­
mosphere are disturbed by' colli­
sions, and so cannot calculate in 

advance the shape of the curve of 
growth for solar lines.  But if we 
can find in any way the relative 
numbers of atoms which are at 
work on different lines ( whose 
widths we can measure ) ,  we can 
plot the curve from observation. 

In complicated spectra, such as 
that of iron, there are numbers of 
lines which are known to be ab­
sorbed by atoms in the same state 
( or in closely related states ) .  The 
relative numbers of the atoms in 
such a state that are at work on 
one or another of its lines can be 
calculated by theory, or be ob­
served by laboratory measures of 
the brightness of emission lines. 
Such measures demand great care 
to escape a number of instrumental 
difficulties. A good start has al­
ready been made for iron and 
titanium, but years of work remain 
before we know what we would 
like to know, and, with sufficient 
pains, can find out.  The present 
theory is satisfactory for simple 
spectra indiCating, for example, 
that just twice as many calcium 
atoms are at work on the K line as 
on its companion H, or on one of 
the two sodium lines compared 
with the other. But, for intricate 
spectra, an accurate theory would 
have . to take account of many com­
plications, and is not yet fully 
worked out. Average results for a 
large number of lines should give 
fairly trustworthy values. 

AN INTERESTING determination of 
this curve, based on certain 

groups ( multiplets ) of iton lines, 
and made by ten Bruggencate and 

. Houtgast, at Rotsdam, is reported 
in a German astronomical j ournal, 
a few copies of which have reached 
this country. Observations at the 
Sun's center, and close to the limb, 
agree iIi showing that the curves 
run steeply, a little above D in the 
drawing. For iron atoms at the 
Sun's �, ami llmiis­
turbed � � tile eune 
would run about midway between 
B and C. It follows that the atoms 
in the Sun's atmosphere must be 
very considerably disturbed by 
collisions with others. We shall 
return to this ; but let us first follow 
out the main problem of our quan­
titative analysis. 

When a good curve of growth has 
been found, we can use it to deter­
mine how many atoms of a given 
element are at work in forming a 
particular line. The Doppler effect 
depends on the weight of the atoms 
and the temperature of the gas ; but 
this can be allowed for. Collision, 
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in equal numbers, may have more 
influence on some atoms than on 
others, but this is a problem for the 
future. We can in any case get 
good values except for the strong­
est lines. 

Problem number two is thus well 
advanced toward a solution. Sup­
pose that it was , fully cleared up, 
and that we could turn our lists of 
equivalent widths of lines into 
tables of numbers of atoms at work 
on each. We must now define more 
closely what we mean by "atoms at 
work." As we pointed out last 
month, the light which we receive 
from any given part of the Sun's 
disk is an average of contributions 
from different depths. Just 

ILl 
Z 

elements which have their strong­
est lines where we can get at them. 

But some of the most interesting 
elements-carbon, nitrogen, and 
oxygen, for example--have only 
weak lines in the observable re­
gions ; that is, lines absorbed only 
by excited atoms which have been 
loaded up with a large amount of 
energy. We can find the numbers 
of these excited atoms pretty well. 
But the fraction of all the atoms in 
the excited state depends on the 
temperature of the gas, and the in­
fluence of the radiation which 
passes tJ.oJ.rough it. These influences 
may be determined by comparing 
the number of atoms of iron, for 

decreased, and the enhanced lines 
of the metals-which would other­
wise be little affected by the rise 
in temperature--are greatly weak­
ened. To produce so great an 
effect, the number of hydrogen 
atoms must be something like 1000  
times that for all the metals to­
gether. In the cooler stars, com­
pounds of hydrogen with metals, 
though rather easy to dissociate, 
show strongly in the spectra-an­
other proof of the great abundance 
of hydrogen. 

as for the color or intensity 
of , the light, there will be a 
certain average depth such 
that the number of atoms 
above it will account for the 
observed widths of the spec­
tral lines. 

'
This depth may 

not be exactly the same ' for 
lines of different elements, 
and might be quite different 
for different regions of the 
spectrum, . such as the red 

:J 10,000 
LI- " ..... 0 

A THIRD independent proof has 
just been provided. If the colli­

sions which put the metallic atoms 
"out of tune" were with other 
similar , atoms, there would be 
enough metal atoms to produce 
lines very much stronger than are 
observed. o 

and ultra-violet. However, 
the observed change in color 
of the Sun's disk toward the 
edge shows that this effec-
tive depth does not change 
greatly, and so we need not worry 
much about this at present. More 
trouble arises from the fact that, in 
the ultra-violet, where the lines 
are strongest, they overlap one an­
other so badly that it is difficult to 
interpret the coinplex mess. 

PASSING over this also, let us take 
our list of "active atoms" and 

proceed to add up all those of each 
element. For some, such as sodium 
and calcium, all the strongest IJnes 
are in the observable region, and 
our census of atoms should be 
nearly complete and give a good 
estimate of the actual population. 
We will get, of course, only the 
neutral atoms; the ionized atoms 
have entirely different spectra, 
which must be handled separately.  
For ionized sodium, all the lines are 
out of reach in the ultra-violet ; but 
for calcium and for several other 
metals, we can get a good census 
for the ionized atoms, too. This en­
ables us to calCUlate the degree to 
which other elements, also, must 
be ionized, and so allow for the 
ionized sodium atoms ( which are 
more than a thousand times more 
numerous than the neutral atoms) . 
Thus we extend our census, till we 
get pretty reliable counts for all the 
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Calculations by ten Bruggencate 
and Houtgast show that collisions 
with hydrogen atoms would pro­
duce just the observed effects, both 
at the Sun's center, where we see 
deep, and at the edge, where we 
observe only the outer layers, pro­
vided that the number of hydrogen 
atoms was 6000 times that of all 
the metals together. The older 
estimates were inevitably of no 

The curve of growth (see text) great numerical accuracy, and the 
later value is to be preferred. 

example, in excited and unexcited Oxygen, nitrogen, and carbon 
states, which have already been would, in this calculation, be 
found ; but the extension, of the cal- lumped with the hydrogen ; but 
culation to the very highly excited their lines are so much fainter that 
states causes some uncertainty. 

. 
there can be no doubt that the Sun's 

The hardest thing of all to mea- outer layers are composed almost 
sure is the amount of hydrogen. entirely of hydrogen, with what 
The hyqrogen lines are exceedingly the chemist would call "traces" of 
strong/ though they are absorbed other substances. There may be 
by veh]llghly excited atoms ; and quite a bit of helium, but we have 
there ca:rt' be no doub�:'that hydro- no way of estimating its amount in 
gen is 'i7�ry abundant. But the the Sun, for it produces no absorp­
hydrogen lines are peculiarly sen- tion lines, and the brightness of 
sitive to all sorts of broadening in- its �mission lines ( in the chromo­
fluences-for example, to the elec� , _  sph��) depends upon processes 
tric fields of neighboring -charged not yet ame;nable to numerical 
particles in 

'
the gas-and the calculation. 

amount of these influences cannot For the hot star, Tau Scorpii, 
yet be accurately calculated. Unsold has recently, by somewhat 

The presence of large amounts of similar methods, found the com­
hydrogen has, however, various position ( by numbers of atoms) 
effects upon other features of the hydrogen 1 0,000 ,  helium 2000, car­
spectrum, from which its abun- bon 1 ,  nitrogen 3 ,  oxygen 8, neon 3 ,  
dance can b e  estimated. For exam- while all the metals together add 
pIe, the hydrogen atoms in the Sun up about 1 .  
are practically all neutral and con- The relative abundance of the 
tribute none of the electrons which various metals appears to be de­
are responsible for the general cidedly similar in different stars, 
opacity of the atmosphere. At and much the same as on the Earth. 
higher temperatures, as the hydro- but this story should wait until the 
gen atoms , lose electrons, the at- results of new calculations-re­
mosphere becomes very much more cently reported " orally at Harvard 
hazy. The depth in it from which -have been published.-James­
the light gets out to us is greatly town, R. I., July 26,  1 94 1 . 
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Curbing the Connecticut 

Control Measures Linked with Power Develop-

me nt, Water Conservation, and Recreation 

FLOOD-CONTROL work now in 
progress on the Connecticut 

River is typical in most respects of 
similar work now in progress 
at many points throughout this 
country. For that reason the Con­
necticut River system has been 
chosell as illustrative of the man­
ner in which the flood-control pro­
grams for our maj or river systems 
are being carried out. 

Construction of ten reservoirs to 
reduce flood damage in the Con­
necticut River Valley was author­
ized in the Flood Control 
Act of 1936 .  No actual con­
struction was begun in 
1936  because Congress, 
after having authorized ex­
penditure of $ 1 0 ,028 ,900 on 
the ten reservoirs, did not 
appropriate money for that 
purpose. Studies, however, 
were continued actively by 
the Army Engineers, so 
that by the time Congress 
came to draft the Flood 
Control Act of 1938  it had 
before it a tentative plan 
for comprehensive flood 
control on the Connecticut 
River. The plan called for 
the construction of 20 res­
ervoirs and seven levee 
and flood wall projects. 

The comprehensive flood-

Board of Engineers for Rivers and 
Harbors. 

The Conne�ticut River has its 
source in northern New Hampshire, 
flows south forming the boundary 
between New Hampshire and Ver­
mont, crosses the states of Massa­
chusetts and Connecticut to dis- ­
charge into Long Island Sound. It 
is 392  miles long and drains 1 1 ,260  
square miles. The upper and west­
ern sections of the watershed are 
mountainous, the ruggedness de­
creasing as the coast is approached. 

control plan is now being - lrl'IB��llf�� reviewed by the District 
Engi�eer, U. S. Engineer 
Department, at Provi­
dence, in the light of the flood of 
September, 1938 .  An interim re­
port on the review was submitted 
to-Congress last year, incorporating 
certain minor extensions to the 
levee program and a revised list 
of 20 reservoirs having a total 
capacity of 939 ,950 acre-feet and 
controlling 26 percent of the drain­
age area at Hartford. The total 
capacity of this new group of 20 
reservoirs is 46 percent greater than 
the original plan. More recently 
the studies were completed and 
now are being examined by the 

Text and illustrations courtesy E-ngineering 
News-Record. 

Knightville Dam, Westfield River 

Floods have been frequent in the 
Connecticut River Valley and have 
produced a serious problem in the 
highly developed sections of the 
lower river and in the industrial 
towns that center around avail­
able power sites on the tributaries. 
The greatest flood of which there is 
record on the middle and lower 
river occurred in March, 1936 ,  and 
caused din�ct damages estimated at 
$34,500,000 .  The flood of Novem­
ber, 1 927 ,  which, prior to the flood 
of September, 1 938 ,  was next in . 
magnitude in recent 'years, was 
most destructive in the upper basin, 
notably in the White River water-

shed in Vermont. The direct dam­
age amounted to $ 1 5 , 526 ,000 .  As a 
result of a heavy rain that preceded 
the hurricane of September, 1938 ,  
floods on the lower tributaries of  
the Connecticut exceeded all pre­
vious records, although the main 
river at Hartford was 2 .2  feet be­
low the 1 936  record. The direct 
damage caused by the flood of 1938  
amounted to  $25 ,596 ,000 .  As  a re­
sult of the 1938  flood, further 
changes in the flood control plan 
that had been submitted to Con­
gress are now being studied. 

Early in the studies of means for 
protecting communities in the Con­
necticut Valley from floods it was 
found that while complete _ protec­
tion to some of the communities in 
the lower valley could be provided 
by means of levees and flood walls, 
the main reliance in any scheme of 
protection would have to be placed 
on a combination of reservoirs and 
flood walls or levees . Further, it 

was found that complete 
protection could not be 
provided by means of res­
ervoirs, because of the high 
cost of reservoirs of ade­
quate capaCity low enough 
on the tributaries to keep 
the flood flows on the trib­
utaries and in the main 
river within safe limits. 
Main dependence had to be 
placed on comparatively 
small reservoirs located far 
enough up the tributaries 
to be above the settled re­
gions of high land values. 

FOR the design of levees 
and walls, a design flood 

was established by assum­
ing an intense rainfall over 
the watershed and then 
translating this into run­
off by the use of established 
methods. The discharge 
from each tributary was 

computed from the rainfall and thg 
unit hydro graph of that particular 
stream, and the discharges from 
these several contributing areas 
were routed down the main river 
to produce the hydro graph at criti­
cal points in the lower basin. The 
rainfall assumed was about the 
same as for the storm of Septem­
ber, 1938 ,  although differently dis­
tributed. 

For the purpose of determining 
the economic j ustification for the 
proj ects under study, benefits were 
classified as those resulting from 
the elimination of recurring losses 
either directly or indirectly due to 
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flooding, and those resulting from 
the restoration of property values . 
Flood losses were appraised under 
three corresponding classifications. 
A careful determination of the 
direct and indirect losses resulting 
from the March, 1936 ,  flood was 
made as soon as possible after the 
flood, for use in fixing preventable 
direct and indirect losses, which 
form the basis for direct and in­
direct benefits.  Similarly, the actual 
or probable damage resulting from 
floods of lesser magnitude was 
determined, making it possible to 
place a value on the savings or 
benefits which result from each 
foot of reduction of the flood crest. 
Setting these figures over against 
flood-frequency curves, it was pos­
sible to put the probable -direct and 
indirect benefits on an annual 
basis, thus giving a figure that 
could be compared with the annual 
cost for any reservoir or group of 
reservoirs. 

T
HE DISTRICT engineer credited to 

the reservoir system all of the 
benefits which would accrue to it 
from reduction of direct and in­
direct damages, assuming that no 
levees would be constructed. He 
also credited to the reservoir sys­
tem the benefits developed by the 
restoration of property values out­
side · the area proposed for levee 
protectio� . To the levee system was 
given credit for the additional 
direct and indirect damages which 
it prevented, plus all benefits from 
the restoration of property values 
within the leveed area. 

The reservoirs proposed in the 
interim report control 26 percent 
of the drainage area at Hartford. 
Existing water supply and power 
proj ects increase this control to 
about 32 percent. The system of 2 0  
reservoirs will reduce flood heights 
at Springfield and Hartford by 
apout five and six feet, respec­
tively, in a flood of the magnitude 
of that of 1 936 .  

The size of  the individual res­
ervoirs was  selected to  give the 
optimum ratio of flood protection 
benefits to annual charges . The lo­
cations of the reservoirs were 
selected to provide the most effec­
tive flood protection practical for 
the basin as a whole, due consider­
ation being given to the sites avail­
able and the economics of the situ­
ation. Consideration was given to 
the relative economic values of the 
individual reservoirs ; to the con­
trol of the amount of watershed 
area desired ; and to the geograph­
ical distribution of reservoirs to ob-

Firsf Connecficuf Lake -_ 
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for the Connecticut River 
Valley will control 26 percent of the area above Hartford. This map 
shows the drainage areas controlled by existing dams and dams under 
construction or' proposed in an interim report submitted to Congress 
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tain dependable reduction of flood 
stages in the middle and lower 
reaches of the main river during 
storms of all probable types and 
magnitudes. 

Spillways were designed for the 
worst possible conditions, it being 
assumed that each reservoir would 
be full to the spillway crest at the 
time its design flood occurred, even 
though the reservoirs are normally 
kept empty. 

The costs of the comprehensive 
plan and the benefits to be derived 
from it were compared on an an­
nual basis. Reservoir costs were 
computed at 3 lh  percent of the 
capital cost, plus a proper allow­
ance for maintenance, operation, 
and amortization. The total bene­
fits of the reservoir system proposed 
in the interim report exceed the 
total costs of the reservoirs. Simi­
larly, the total benefits of the pro­
posed levee protection exceed the 
total costs thereof. Extensive res­
ervoir control is highly desirable, 
since it provides general benefits 
to the valley as a whole and will 
tend to increase in value with the 
normal development and expan­
sion of communities in the valley. 
A reservoir system must be well 
distributed over the watershed in 
order to insure the realization of 
the benefits credited to the system 
as a whole, even in the event of a 
storm such as that of November, 
1 927 ,  which centered over a limited 
portion of the watershed. This in­
tangible "location" value may ren­
der an otherwise ' uneconomic res­
ervoir desirable as one element of 
the total plan, in case of a storm 
centering above the reservoir. 
Levee protection is essential for 
low-lying congested communities 
along the main river in order to in-

sure the complete protection which 
these highly developed commu­
nities require. Thus ' the combined 
system of reservoirs and levees will 
provide general protection for the 
valley as a whole and especial pro­
tection for those centers where 
damages have been concentrated 
as a result of past floods. 

The most economical and easily 
improved sites for water-power 
development in the Connecticut 
basin have already been developed. 
The New England Power Associa­
tion has had under consideration 
for some years the construction of 
a large hydro-electric plant at 
Upper Fifteen Mile Falls, a few 
miles above the existing plant lo­
cated at Lower Fifteen Mile Falls. 

THE ONLY possible water-power 
sites on the main river below 

the mouth of the Passumpsic River 
that have not been developed are 
at Piermont and Hart Island. Exist­
ing plants at Ryegate, Wilder, and 
Enfield do not have equipment of 
sufficient capacity to utilize addi­
tional flows, and until these plants 
are re-developed no appreciable 
benefits to them can be realized 
from future storage reservoirs. Qn 
some of the tributaries there are 
attractive natural sites for the de­
velopment of new power stations, 
but on account of their compara­
tively small drainage areas and the 
wide variation in natural flows, 
these probably never will be de­
veloped unless conservation stor­
age reservoirs are c0nstructed 
above them. 

The possibility of increasing the 
size of flood control dams in order 
to develop conservation storage or 
power in conjunction with flood 
control has been studied. It ap-

pears feasible at a few sites, either 
under present conditions or under 
assumed future conditions of more 
extensive power development of 
the basin as a whole. It is contem­
plated that, when flood control res­
ervoirs are constructed at sites 
where power might be developed, 
provisions will be made so that the 
dams may be raised in the future 
to provide the necessary head and 
storage for power. Likewise, where 
it is contemplated that additional 
storage will be provided for 
streamflow regulation, provision 
will be made either for raising the 
dam in the future or, where the 
regulation is now j ustified, for pro­
viding the additional storage ini ­
tially. 

The possible benefits deriving 
from small increments of per­
manent storage to be used for 
recreation were evaluated, and 
found, in a few cases, to equal or 
exceed the costs of providing the 
additional storage. Such additional 
storage provides benefits of a local 
character, and may be provided at 
almost any of the sites if local in­
terests bear the increment of cost. 
Recreation benefits are always 
realized wherever conservation 
storage is provided. 

Construction is now under way 
on the Surry Mountain, Knight­
ville, and Birch Hill reservoirs. 
Levees and flood walls at North­
ampton, Springfield, Chicopee, and 
Holyoke, Massachusetts, are com­
pleted or well along toward com­
pletion, and those at Hartford and 
East Hartford, Connecticut, are 
under active construction. 

Flood control in the Connecticut 
River Valley is under the general 
direction of the Chief of Engineers, 
U. S. Army. 

Construction work on Surry Mountain Dam on the Ashuelot River above Keene, New Hampshire 
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Rough Riders of '41 
YOU'VE got to be tough to take the 
rough-and-tumble jolting of a modern 
tank or scout car. Tanks no longer 
waddle slowly over obstructions, but 
leap and bounce over rough terrain at 
speeds up to twenty-five and thirty 
miles an hou�. Scout cars, like the one 
in the picture, can leave the highway 
and roll right across country. Their 
crews - the "rough riders of ' 4 1 "  -
must take the bumps. So must the ma­
chines themselves and the powerful 
engines that drive them. 

American engineers not only pro­
duce the best automobiles, but today 
they are turning theu skill and inge­
n.uity to the problem s  of gasoline­
powered defense equipment- tanks, 
armored cars, trucks, airplanes and 
motor torpedo boats. They are giving 

America the best equipment, the best 
engines and the best fuels in the world. 

We of Ethyl are privileged to help 
this vital work through both product 
and service. Ethyl's product, anti-knock 
fluid containing tetraethyl lead, is used 
by petroleum refiners to improve gas­
oline. Without high anti-knock fuels 
we might not have had many of today's 
most efficient types of engines � the 
compact gasoline power - plants that 
save weight and space where every 
pound and 

'
every inch count. 

Because Ethyl's anti-knock 
fluids are an important factor 
in the development of both 
fuels and engines ,  our re­
search laboratories in Detroit 
and San Bernardino cooper­
ate with both automotive and 
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petroleum technologists. \Ve function 
as a "clearing house" for technical 
information, help to coordinate many 
individual research efforts and con­
tribute the results of many of our 
own tests and experiments with fuels 
and engines. 

Thus, by supplying an essential  
product and by offering the services of 
our research laboratories to technical 
men and executives in every phase of 
automotive development, we are, we 
believe, serving the nation. 

E T H Y L  GAS O LI N E 
C O R P O RAT I O N  

Chr:rsler Bldg., New York, )If. Y. 
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Insulate to Aid Delense 

Home Insulation, for New or Old Houses, 

Will Save Fuel, Keep Uniform Temperature 

HARLAND M A N C H E S T E R  

IF THE walls o f  your house were 
full of holes, and 30 cents out 

of every dollar you paid for heat 
went to warm the great outdoors, 
you could see right away that it 
would save money to plug the 
holes. 

Well, your walls are full of 
holes, in effect. Every time .you 
stoke the furnace you are straining 
your back to melt the snow on your 
roof. 

This is the simple lesson that a 
dozen public and private agencies 
have been dinning into the ears of 
the nation's householders ever 
since it became obvious that 
freight car and tanker shortages 
might j eopardize the supply of 
home fuel this winter. 

There are 3 7 ,000 ,000 dwelling 
units in the United States, and 
most of their walls and roofs leak 
heat badly. The Bureau of Mines 
estimates that our domestic heat 
bill thus is $ 1 ,000 ,000 ,000 a year 
larger than it needs to be. 

. The experts will give you the 
remedy in one word-insulate. If 
you are building a new house, in­
sulation has become a "must." 
Your architect or contractor will 
help you select from a wide va­
riety of insulating materials the 
one best fitted for your needs . In­
sulation may add from 2 to 3 
percent to the cost of the house ; if 
so, you will get the money back 
many-fold. Sometimes it actually 
costs nothing because you need 
not install so large a furnace. And 
perhaps, with a smaller furnace, 
you can do with a smaller cellar­
or none at all, and save still more 
money. 

If you are living in an uninsu­
lated house, fill the empty spaces 
in your walls and ceilings with in­
sulation, put on storm windows, 
and tack weather-stripping around 
your windows and doors. You will 
save money to pay your income 
tax, and release fuel and rolling 
stock to keep the defense plants 
going. If you haven't the ready 

cash, a loan for the improvement 
is easy to obtain ( the FHA will 
insure loans for insulating houses, 
old or new ) or the firms which in­
sulate houses have instalment 
terms so moderate that the saving 
in fuel will take care of the pay­
ments. It is not a gamble-nearly 
a million homes have already been 
insulated in this manner. 

The investment in home insula­
tion should pay for itself in five 
years on an average. Then you 
begin to pocket the fuel dividend ; 
meanwhile, you . will have fewer 
drafts, a quicker warm-up on cold 
mornings, a cooler house in sum­
mer, and additional fire protection 

T
HE principle is simple. Heat al­
ways travels from a warmer to 

a cooler surface. In winter, the 
walls and roof of a house conduct 
heat outward just as heat is con­
ducted toward the handle of a 
spoon when you stir hot coffee with 
it. Summer heat travels inward 
the same way.  Porous insulafing 
materials contain vast numbers of 
minute trapped air cells which re­
tard the flow of heat. 

The history of mineral wool, 
now widely used in home insulat­
ing, goes back a full century to a 
town in Wales, where it was made 
in small quantities for use in a 
factory. A house in Salem, Vir­
ginia, was treated with it nearly 
50 years ago. 

But until comparatively re­
cently, it was difficult and expen­
sive to insulate a house once it was 
built. In 1 928, however, a cheap 
method was devised for doing this 
work. Holes were cut in the sides 
of a house near the eaves and com­
pressed air was used . to blow the 
loose wool through a hose into the 
wall spaces. This system is now 
widely used. Mineral wool comes 
in shreds which you can buy by the 
bagful ; it is sold in "bats"- rec­
tangular, paper-wrapped sections 
just wide enough to fit between 
the studs of a wall ; and it is avail-

able in "blankets" · of the sarne 
width, which any householder can 
unroll and tack between rafters or 
studs. There · is a- form for . .  every 
use, and sometimes two or more 
forrns are used in the same house. 

Mineral wool is made from rocks 
and smelter slag. Nature has been 
producing it in volcanoes for 
countless centuries. Sometimes 
when a stiff gale whistles over the 
crater of Mount Pele in Hawaii, 
molten lava is blown into fine silky 
threads which the winds carry for 
miles. The natives used to say the 
goddess Pele was tearing her hair 
in rage. 

Today, man-made volcanoes in 
1 8  states, their red-hot craters 
roaring like the crack of doom, are 
turning out mineral wool. Piles of 
slag, which looks like field stone, 
are hoisted to the tops of steel 
towers three stories high and some 
ten feet in diameter. These "vol­
canoes" are upside-down. Slag, 
coke, and limestone slide into the 
lofty maw of the furnace, which 
no one dares to look at without a 
mask. Far below, the "eruption" 
takes place. A stream of molten 
slag no larger than your thumb 
pours forth from the base of the 
cupola. A horizontal j et of steam 
hits this stream and shatters the 
molten rock into ' thousands of 
small comets which fly hissing and 
spitting through an aperture into 
a barn-like chamber, lined with 
steel. The shot-like heads of the 
comets face the steam and their 
tails of fire stream before them. 
The little comets fall on a con­
veyor and cool to form a grayish, 
fleecy substance which, when the 
shot is combed out, is strikingly 
similar in appearance to wool from 
the sheep's back. 

Seventy-five firms all the way 
from New Jersey to California are 
making mineral wool, and prices 
have gone down 40 percent in the 
last five years. 

To conserve fuel in this time of 
national emergency, it has been 
suggested that all householders be 
asked to keep their homes five de­
grees cooler than customary dur­
ing the coming Winter. Much 
greater fuel economies can be 
made by insulating, with no sacri­
fice of comfort. Thousands of 
home-owners have discovered this 
fact, and savings have been figured 
out to the last cent in a number of 
controlled tests. Two winters ago 
Mrs. Harriet Wilson and her son 
lived in twin houses at New Hyde 
Park, Long Island, identical in 
every respect save that the son's 
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WHITE COLLAR MEN ARE STILL A DIME A DOZEN I 
T OQK around your office. A few men have 

L "arrived". They are the executives, earn­

ing big money. The others are what the top 

men in the company call "white·collar work­

ers"-able, conscientious, hard·working ­

perhaps with specialized training, but they 

are nevertheless figuratively worth a dime a 
dozen. 

WHAT'S THE DIFFERENCE between the executive 

and these "white-collar workers"? That's the 

question being asked by men who have hopes 

. . .  men who want to climb out of the rut 

and into the top-flight class themselves. The 

answer is - there's very little difference ! 

Has the man who makes $5,000 twice as much 

brains as the man who makes only $2,500? 

Has the man who makes $ 1 0,000 twice as 

much brains as the man who makes $5,OOO? 

Of course not ! And it would be amazingly 

easy for znany znen to transform an average 

�alary into a large salary I 
HOW IT'S DONE ! The difference between suc­

cess and merely "getting along" lies in execu­

tive training. In the old days, successful 

executives had to gain their ability through 

long years of experience. But as business be­

came more complicated, educators became 

business-minded. Many big universities added 

schools of business ; the Alexander Hamilton 

Institute was founded-and since then has 

pointed the way to success to more than 

400,000 men ! 

HOW YOU CAN DO IT. The Institute has or­

ganized and formulated the knowledge of the 

country's most successful business men .  Co­

operating witb it are dozens of leaders like 

Edward R. Stettinius, Alfred P. Sloan and 

Thomas J. Watson. As a result, the Alexander 

Hamilton Institute offers you modern, up­

to-the-minute training and information you 

would almost have to give your right arm to 

gain by any other method ! 

CUSTOM-MADE TO SUIT YOUR NEEDS. Please get 

this fact clear in your mind. The Alexander 

HazniIton Ins titute offers a PERSONAL 

service, geared not only to YOUR partic­

ular needs, but to your particular needs 

TODAY-whether you are a young znan 

just earning his first business laurels, or 

a busy corporation official who wan ts to 

keep up with rapidly changing econoznic 

conditions. 
PUT IT UP TO US. Why not prove to yourself 

that you have the first quality of an executive 

-the ability to make a decision? Write us for 

a free copy of that important little book, 

"Forging Ahead in Business". For many men 

this simple act has been a major turning­

point in life ! 

Alexander Hamilton Institute, Inc. 
231 Astor Place, New York, N. Y. 

Please mail me, without cost, a copy of "Forging 
Ahead in Business". 

Name . . . . . . . . . . . . . . . . .  -, . . . . . . . . . . . . . . . . . . . . . . . 

Business Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Position . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . • . . • • . • •  
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house was insulated and the other 
was not. They used the same type 
of oil-burners and the same grade 
of fuel oil and regulated the tem­
perature by thermostat. Mrs. Wil­
son, who kept the figures, found 
at the end of the winter that her 
fuel bill was $ 1 9 1 .52 ,  while fu,el 
for her son's insulated house cost 
only $ 1 55 .68-a saving of about 1 9  
percent. 

Although both houses were kept 
at the same temperature, a test 
extending over a period of five 
days proved that because of fewer 
drafts and more even distribution 
of heat in the insulated house, it 
was comfortable when the ther­
mostat was set five degrees cooler 
than in the other house. 

How much coal or oil you can 
save obviously depends on the 
climate, the type of construction, 
and the kind of heater and fuel you 
are using. Tests conducted in low­
cost houses in North Carolina by 
the TVA revealed that complete 
wall, floor, and roof insulation cut 
the fuel bill as much as 44.75 per­
cent. And John B.  Rodee, of the 
Pierce ' Laboratory of Hygiene, in 
New Haven, states that the heat 
bill of a small house in Milwaukee 
can be cut from $75 to $42 annually 
by insulating completely with 
mineral wool. 

EVEN if you do not do the whole 
j ob at once, partial insulation 

pays dividends. One of the sim­
plest approaches is to begin with 
the attic. The day after a snow­
storm it is easy to see which attics 
are without insulation ; the snow is 
melting much faster on those roofs . 
Wasted furnace heat is melting it. 

Any home owner can prevent 
this particular leakage of heat with 
a small expenditure of money and 
work. If the attic has no floor, or 
if the boards can be easily removed, 
he can buy loose mineral wool or 
some· other "fill" type of insulation 
.and spread it between the ceiling 
j oists to a thickness of three or four 
inches. Or he can tack prefabri­
cated blankets between the rafters, 
covering the whole with insulating 
board. This often produces extra 
living space in addition to saving 
fuel. In a small house, the cost of 
the material might run between 
$20 and $35 .  Engineers of the U. S. 
Housing Authority recently esti­
mated that, in one proj ect, every 
square foot of roof insulation 
would save three and a half 
pounds of coal a year. 

Many insulating materials have 
given good service in various lo­
calities. Eel grass quilted between 
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paper has been used for more than 
50 years ; redwood bark is popular 
on the West Coast ; corn stalks, flax 
stalks, palmetto roots, and other 
vegetable products are used. Wood 
particles, processed to open up the 
fiber and make a kind of wool, pro­
vide effective insulation. There are 
a number of insulating wall boards 
which also add structural strength ; 
one of the most widely used is 
made of bagasse, which is sugar 
cane after the juice has been ex­
tracted. There are metal-coated 
papers which keep the heat in by 
reflection ; aluminum foil, now dif­
ficult to obtain, is an example.  And 
there is vermiculite, a mica-like 
material mined in Montana, which 
is processed to form feather-light 
pellets used as loose fill. In decid­
ing which material is best for his 
house and his locality, the home­
builder should profit by the expe­
rience of his neighbors and consult 
local .construction experts. 

If insulation did no more than 
cut the heating bill, that would be 
enough to justify its wide use, but 
it throws in several bonuses for 
good measure. Attic insulation 
keeps out the heat of the sun in 
summer time. Dark roofs absorb 
the sun's heat readily, and often on 
warm, sunny days, shingles or 
slate are as hot as 140 degrees. The 
heat penetrates the roof rapidly, 
but if there is insulation beneath 
your roof or attic floor and ven­
tilators in the gables, little of it 
gets through to your living quar­
ters. Wall insulation also plays 
an important part in keeping the 
house cool. In air-conditioned 
houses, complete insulation is an 
economic necessity. 

Wall-paper keeps its appearance 
longer on an insulated wall . It 
has been found that without in­
sulation, there is greater variation 
in the temperature of different 
parts of the wall, and that this 
causes uneven condensation of 
vapor. Dust settles on the more 
humid areas, making alternate 
light and dark stripes along lath 
and beam locations. Uniformity of 
room temperature and lack of 
drafts likewise make for warmer 
air near the floors, so the children 
can play more safely. 

And as a final, extra dividend, 
mineral wool cannot possibly be 
ignited. It is, after all, rock. Tests 
show that a wall filled with min­
eral wool retards fire by about an 
hour, thereby vastly increasing the 
chances of the department getting 
to the scene on time. 

It is no wonder that mortgage 
lenders encourage the insulation 

of houses. "If a man likes the 
house he lives in, he'll keep up the 
payments," they say. And more 
than any other housing develop­
ment, insulation has stimulated a 
new approach to home-building, 
familiar to anyone who drives a 
car, but often overlooked in the 
past by the family buying a house 
---.:..the idea that the upkeep is fully 
as important as the original cost. 
Insulation cuts down the upkeep, 
and makes it easier for a man to 
keep his home, come depression, 
war, or inflation. 

• • • 

LESS EYESTRAIN 

Magnifyinq Binocular 

Loupe of Many Uses 

STAMP collectors and others who 
have hobbies or do work requiring 
close reading will find use for the 

For philatelists 

new type binocular loupe shown in 
one of our illustrations. The special 
lenses used in this loupe, accord­
ing to the American Optical Com­
pany, magnify obj ects and relax 
strained eye muscles. 

TOUCH-UP 

Car Owners Can Match 

Factory Colors 

MINOR scratches and damages to 
the finish of automobiles can now 
be quickly re-touched by the 
owner himself, with every assur­
ance that the touch-up color will 
exactly match that of the original 
factory finish. This is made pos­
sible by the appearance on the 
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LEA RN THE EASIES T Of A LL LA NG UA G ES 

o CE FOR B USINESS �'"" . 
OR PL EA S U R E  

Expanding U. S. trade with South America means new opportunities 
if you can speak SPANISH ! Today, more than ever before, American firms 
need SPANISH-SPEAKING export managers, clerks, translators, salesmen, 
engineers, stenographers, secretaries, business and profession;al people ! 

World conditions have made SPANISH the most important foreign 
language. American tourists are discovering new thrills in Central and South 
America-in the beauties of Havana, Panama, Lima, Mexico City, Buenos 
Aires ! And now you can learn SPANISH in your spare moment_right in 
your own home-quickly, easily, cheaply ! 

Le a r n a s  a c h i l d l e a rn s- by l i ste n ing 
to native instructors in  your  own home! 
What Others Say 

RUDY VAL L E E  

says . . . "dell�hted 
with results from Span­
ish and French Cortina­
phone Courses . . . in­
valuable 'n broadcast­
ing and recording. " 

FRANK LUTHER 

says . . . "Pronuncia­
tion on records re­
markably clear . "  

I I  Anyone Can Learn" 

• 'Your clear records 
make it possible for 
anyone to learn the 
language of their 
choice. " - Mr. Tom 
Wh.lte, Muskogee, Okla. 

IIA Good I nvestment" 

"Have just retu.rned 
from Mexico and found 
that my Cortlnaphone 
Course wal; a good in­
vestment . " -PhilUps B .  
Iden. 

liThe Belt Way" 

"I believe your method 
the best way to acquire 
a working knowledge of 
a foreign language in 
the shortest time. "­
Louis A. Smith, Fort 
Kent, Maine. 

T HE QUICKEST and surest way to learn 
SPANISH, or any language, is by listening 

to it-the way children learn! This is the natural 
way : to listen, then repeat what you hear until 
speaking the language becomes natural to you. 

Cortina "Learn by Listening" Records bring 
the clear, cultured voice of a native SPANISH 
instructor with easy time-tested Cortina lessons 
right into your living-room. He talks to you when­
ever you wish-as often as you like-in faultless, 
idiomatic Spanish. He converses with you just as 
any SPANISH-SPEAKING person would, on the 
streets, in shops, in the offices of a South or Central 
American city. Your instructor never tires, never 
complains ! 

New Opportunities Ahead ­
Now i s  t h e  T i m e  t o  L e a r n ! 

SPANISH is the easiest of all languages to 
learn ! And this is the finest time to learn it. The 
t�emendous expansion of our interests in the Latin 
American countries will open up excellent oppor­
tunities to you for years to come ! Practically every 
day our newspapers announce new trade pacts and 
the opening of new branch offices in South Ameri­
ca by U. S. firms. 

You'll be amazed how quickly you can pick 
up ordinary conversation ! Business and commer­
cial terms soon become second nature to you ! With 
Cortina "Learn by Listening" Records, you can 
progress as fast, or as leisurely, as you wish ! 

P r o v e  I t  Y o u r s e l f ­
Make This 5-Day Test 

With the Cortina Method, you need not spend 
long hours in class, or pay high fees to an ex­
pensive tutor. You start AT ONCE to speak 
SPANISH as it should be spoken-not with an 
"accent" that can't be understood ( the kind people 
'_gh at even if they eventualfy "guess" what 
you mean ) but SPANISH that can be understood 
and really used wher-
eyer you are. 

Today, when SPAN· 
ISH, the most important 
foreign language in the 
worla can mean so much 
financial gain and travel 
pleasure, why not see 
what this fascinating, in­
expensive Cortinaphone 
Method will do for you? 
You risk nothing. You 
first PROVE-right at 
home-that this amazing 
method CAN quickly 
teach you the language of 
your choicea 

FRENCH, GERMAN 
, ITAL IAN ' 

41so TaU;ht 
.in cor;�����one Courses 
Italian and Englferman, 
Spanish-speakin 

sh (for 
pIe) are g Peo­
teaching 

a�o�lf
e�tive in 

language as th new 
ish course d

e Bpan_ 
here. and are 

escribed 
the same "P sent on 
Days" Olfer. 

roof-in_5_ 
Check the I of YOUr choice 

anguage 
pau belO1Va OU eou-Remember, SPANISH means greater social 

advantages, too. Everyone should know at least 
one foreign language. With SPANISH, you 
discover new and interesting cultural fields. 

.- - .- - - - - - - - - - .-. And imagine the thrill of being able to stray 
-away from the "beaten paths" of the con­
ducted travel tour_and truly enjoy out of 
the way corners of lands to the south ! 

I CORTINA ACADEMY (Language Special ists Since 1 882) I Dept. 1 5 1 0, 1 05 West 40th Street, N ew York, N. Y. 

F R E E  B O O K  DESCRIBES 5-DAY 
TRIAL OFFER. 

I P lease send me-without obl igation-your free book, I I I Proof- i n -5-Days" offer. 

I ( Check language in which )IOU are inter-estN) I D Spanish D French D German D Italian 

Without obligation, we will send the Cortina Academy's free book, uThe Cortina 
Short·Cut to Speaking Foreign Languages." In 32 fascinating pages, this book teUs aU 
about the easy Cortinaphone Method and how it can open up opportunities to you today a 
Mail coupon today - NOW. 

C O R T I N A  A C A D E M Y  
DEPARTMENT 1 5 1 0  

OCTOBER 1 94 1  

(Language Special ists For 5 0  Years) 
1 05 WEST 40TH STREET 

SCIENTIFIC AMERICAN 

NEW YORK, N. Y .  

I I 
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market of Dupli-Color, a paint that 
is made specifically for the purpose 
and is available in 300 different 
colors. The touch-up paint comes 
complete with a convenient brush 
in the cap, and sandpaper for pre­
paration of the surface. 

It is claimed that Dupli-Color 
dries in 20 minutes and can be 
polished four hours after applica­
tion. 

• , . • 

PENALTY: In Jugoslavia, and some 
other European countries, when 

policemen capture a speeder, there 
are no accusing words or bickering 
over a ticket. Officers simply let the 
air out of all tires, tip their hats, and 
go on their way. The driver's session 
with a tire pump which follows is a 
lesson that he doesn't forget in a 
hurry. 

• • 

GAS MILEAGE 

450 Miles Per 

Gallon - If • • .  

• 

GASOLINE is sufficiently powerful 
to propel a car 450 miles to the 
gallon, petroleum technologists 
say, if means could be devised to 
obtain complete efficiency ·of con­
sumption. 

With 14 gallons of gasoline a 
new model of any popular make 
could do 6300  miles at 20 miles per 
hour on a perfectly . level road, pro­
vided there were no power losses 
through friction, heat radiation, 
wind resistance, and a few other 
factors. 

The trouble, it is explained, is 
not in the gasoline, one gallon of 
which contains 99 ,000 ,000 foot­
pounds of potential power, but in 
the difficulty of building vehicles 
and highways which will permit 
complete advantage to be taken of 
this dynamic fuel. 

Scientific progress will do much 
to improve operating efficiency of 
the motor vehicle, and also will 
improve the highway, it is be­
lieved, but the complete elimina­
tion of power losses cannot even 
be imagined at the present time­
and probably not in the future. 

GLUE SPREADER 

Speeds Up Hand­

Labeling Jobs 

LABELS from the very smallest up 
to those eight inches wide can be 
fed through the glue spreading ma­
chine illustrated in these columns 
without danger of curling or of 
being coated with too much or too 
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The adhesive is regulated 

little adhesive. Thus there is 
assured at all times ample glue to 
do the j ob,  but with no wastage. 

In operating the device, the labels 
are located between adjustable 
guides and are brought into contact 
with the glue-spreading roller one 
at a time. Small fingers on the de­
livery side of the device lift the 
label so that the operator can pick 
it off by the corner. Known as the 
Labelit, manufactured by the Alsop 
Engineering Corporation, the de­
vice will apply all types of 
adhesives to plain, lacquered, or 
varnished paper labels and to 
cellophane and cloth labels . 

DESK 

Two Tops in 

One Unit 

EXECUTIVES in many branches of 
business and industry will be in­
terested in the new Duplex "Two­
Top" Desk recently developed by 
the Duplex Desk Company. As one 
of our illustration shows, this desk 
may be considered as a modernized 
form of the old roll-top desk, but 
with added advantages. 

When the top of this new desk, 
composed of closely matched and 
fitted ribs, is pushed back, a work-

streamlined roll-top 

ing space is disclosed, complete 
with pigeon holes. When the mov­
able top is pulled forward, any 
papers and documents on the 
working surface are covered with 
the movable top which becomes a 
second working surface, clear of 
all impediments. The movable top 
can be locked securely in the 
closed position. 

PSYCHIC RESEARCH 
• Scientific American, in collabora­
tion with The Universal Council for 
Psychic Research, offers $15,000 to 
any medium who can produce a 
spiritistic effect or · a supernatural 
manifestation under the rules and 
regulations published on page 210 of 
our April 1941 issue. Further re­
ports of The Scientific American 
Committee for the Investigation of 
Psychic Phenomena will be published 
in forthcoming issues. • 

NYLON THREAD 

Synthetic Material 

Available for Home Use 

TESTS have shown that Nylon 
thread, manufactured by Belding­
Heminway - Corticelli Company, 
and now available at leading de­
partment and chain stores through­
out the country, has great strength 
and elasticity. Thus it can be used 
for both hand sewing and machine 
stitching, producing garment seams 
which will stretch under unusual 
strain without danger of breaking 
the stitches. Bias seams, too, stand 
the strain of longitudinal stretch­
ing. Nylon thread is also resistant 
to rot from perspiration, does not 
shrink when a garment is dry­
cleaned or washed, is not adversely 
affected by normal ironing condi­
tions, but, as with all fine fabrics,  
use of a very hot iron should be 
avoided. 

SEARCHLIGHT 

High Intensity, for 

Emergency Use 

A NNOUNCED in these columns a 
year or so ago was a high-intensity, 
battery-operated, portable search­
light designed for emergency use. 
By combining excessive battery 
drain with a bulb operating on an 
"over-load," a tremendously high 
light out-put was achieved. Be­
cause of  the method of operation, 
however, this searchlight had an 
operating life of only six minutes. 

Now the Burgess portable search­
light has been redesigned and a 
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180,000 beam candle-power 

case provided which holds two 45-
volt B batteries provided with 
simple plug-in connections. With 
this new arrangement this search­
light will supply 1 80 ,000 beam 
candle-power for approximately 
3 5  minutes. The two batteries are 
wired in parallel and supply cur­
rent to a 22 -volt spotlight bulb. 

• • • 

TRAVEL: It is estimated by the 
Automobile Manufacturers Associa­

tion that 2100 American towns and 
cities ranging from 2500 up to 50,000 
population have grown up without 
interurban mass transportation sys­
tems of their own. The combined 
population of nearly 12,000,000 de­
pends for routine movements upon 
private cars. 

• • • 

PHONOGRAPH 

Tandem Tone Arm Plays 

Both Sides of Disk 

W ITH one of the new RCA vic­
trolas recently placed on the mar­
ket, it is 'possible to stack 1 5  
records on the automatic mecha­
nisrn and then be entertained with 
two hours of uninterrupted music 
at the touch of a button. All this 
is accomplished by the use of a 
new type automatic record changer 
which plays both sides of phono­
graph records without turning 
them over. Heart of the system is 
a ·  tandem tone arm, shown in one 
of our illustrations, which consists 
of two arms and two pickups, one 
for playing the top side of the 
record and the other for reproduc­
ing the lower side. 

When the starting button of this 
new phonograph is pressed, the 

BOTH must breathe ! 

AT 30,000 feet- above all animal life, 10,000 feet above the 
extreme limit of Alpine mountain vegetation, higher than 

Everest, higher even than the South American condor soaring 
over Chimborazo-MAN FLIES ! 

Another medium has been added to the land and the sea, 
almost another dimension has been added to the air itself­
the stratosphere . Here, planes can travel phenomenally fast, 
amazingly far ; here are the high roads for today's bombers and 
tomorrow's transports ; here are the new high battlefields where 
a superplane may rise to dominate the skies- and all the 
earth below. 

But at 30,000 feet in the stratosphere the air is so thin that 
no human lungs and no airplane engines can breathe deep enough 
to sustain life. 

Yet with the aid of oxygen masks man breathes and survives ; 
and, with the aid of turbosuperchargers, American-built engines 
can breathe and fly nearly seven miles up-"on top" of the 
best combat planes of any other nation . 

More than 20 years ago a General Electric engineer, Dr. San­
ford A. Moss, equipped a Liberty airplane engine with a turbo­
supercharger that he had designed. And for more than 20 years, 
while America's aeronautical engineers designed ships to fly 
farther and faster, General Electric engineers worked to perfect 
the machine that would enable them to fly higher and higher. 

Today, no bombers can fly farther than our American bombers, 
no combat planes can fly faster than our American interceptors 
and fighters . And, thanks to the turbo supercharger, no enemy 
planes can rise above them . General Electric, Schenectady, N. Y. 

GENERAL�ELECT�!9. 
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Continuous music for two hours 

tandem tone arm automatically 
swings over and plays the top side 
of the bottom record of the stack, 
which has been dropped to the 
turntable. After reaching the end 
of the record, the tandem arm 
swings clear while the direction of 
the turntable is reversed. The 
tone arm then rises far enough to 
make contact with the bottom side 
of the record. After the first record 
has been played on both sides, it 
is deposited gently in a felt-lined 
compartment, whereupon another 
record from the bottom of the stack 
drops into place and the cycle is 
repeated until all the records have 
been played. 

Reproduction of the records is 
accomplished through the use of a 
carefully ground sapphire point 
which replaces the needle. This 
tracks in the record groove with a 
minimum of pressure, assuring al­
most indefinite life for both the 
sapphire point and the records. 

GRASS STUDY 

Made-to-Order Weather 

Aids Work 

SCIENTISTS of the U. S. Regional 
Pasture Laboratory, State College, 
Pennsylvania, have just set up a 
new "climate maker" to test pas­
ture plants in controlled environ­
ments. Made-to-order weather will 
aid U. S. Department of Agricul­
ture research in breeding improved 
grasses and legumes and in im­
proving pasture management prac­
tices . 

The "climate maker" is a heavily 
insulated cabinet with four large 
chambers where sample plants can 
be grown under controlled light, 
temperature, and moisture. The 
chambers have outer doors of re­
frigerator type, and inner doors 
fitted with observation windows. 
Above each chamber a bank of 
fluorescent lamps, insulated by 
plate glass, provides maximum 
light with minimum heat. 

Air conditions and other environ­
mental factors can be made to vary 
as they do on ordinary days during 
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a growing Season. Special appara­
tus controls the temperature, 
humidity, and flow of air in each 
chamber. Soil temperature, mois­
ture content, and nutritional value 
are under control. Varying lengths 
of day and different light intensities 
simulating cloudy or clear weather 
can be provided. Recording devices 
trace an accurate, continuous ac­
count of the manufactured weather 
and soil conditions inside the 
chambers.  

INK 

Water Set, for 

Letter-Press Printing 

V IRTUALLY without odor, a new 
printing ink sets by application of 
water spray or vapor. Known as 
Vaposet ink, it dries almost instan­
taneously, the water vapor rapidly 
diluting the ink solvent in the 
printed impression. 

IT REFLECTS 

Many Uses for Adhesive 

Glass-Sphere Surface 

TURNING night into day and 
making dark ways safe ways is the 
figurative function of Scotchlite, a 
reflecting medium recently placed 
on the market by Minnesota Mining 
& Manufacturing Company. Com­
prised of tiny glass spheres which 
reflect light back to the source of 
light, Scotchlite is finding many 
new uses. Latest of these uses is 
on the Mississippi River where the 
United States Coast Guard has 
been making tests over a six-mile 
stretch below St. Paul. While the 
test results are still under consid­
eration, photographs taken on the 
test trips indicate that the buoys 
and shore markers coated with the 
material could be seen plainly and 
that the light reflected by these 
markers was visible for distances 
of upwards of half a mile. 

These tests gave rise to consid­
eration of the material for other 
uses on water ; boating enthusiasts 
are experimenting with it for use 
on docks and on the sterns of the 
pleasure craft themselves. Here­
tofore, the reflecting medium has 
been used as a safety measure in 
marking bridge abutments, guard 
rails, and railroad cross bucks, as 
well as for commercial advertising 
purposes and for outlining rear 
ends of night-riding trucks. 

Small glass spheres, some 5000 
of them per square inch, are coated 

on a treated fiber backing and 
bonded to the backing by means of 
a pigmented binder which has been 
found capable of resisting outdoor 
weather conditions for a period of 
upwards of two years. 

On the reverse side from the 
sphere-coated surface, there is a 
coat of cement which adheres to 
the sign or marker it is desired to 
illuminate at night. During the 
day, the sign or marker will have 
its customary appearance ; at night, 
when light shines on the coated 
surface, a glare-less reflection gives 
the coated obj ect its daytime 
appearance. 

BATTERY 

A NEW storage battery for use in 
portable radio sets has been de­
veloped by the Willard Storage 
Battery Company and is being fea­
tured in the recently introduced 
General Electric self - charging 
portable receiver. 

Development of the new battery 
makes possible the construction of 
a portable radio set which can be 
depended upon to give consistent 
service with a minimum of atten-

Supplies "A" and "B" power 

tion from its owner. In its applica­
tion in portable receivers, the bat­
tery is used to supply both "A" 
and "B" power - the former 
direct, and the latter by means of 
vibrator conversion. 

A safe, clean, silent charger, 
built into the receiver itself, per­
mits recharging the battery by 
simply plugging into an A.C. elec­
tric light socket. Recharging may 
be accomplished while the set is 
being operated on alternating cur­
rent, or while idle. In any case, 
use of the set needn't be foregone 
when recharging becomes neces­
sary for, even if A.C. is unavail­
able, provision is made for re­
charging the battery from the 
storage battery in one's car. 

This new battery measures 4 

SCIENTIFIC AMERICAN OCTOBER 194 1 



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

inches long by 3 inches wide, and 
is 5 % iriches high. Its case is 
formed of a strong, acid-proof, 
transparent plastic. This transpar­
ency makes it easy to see the quan­
tity of electrolyte in the battery, 
as well as the built-in charge indi­
cator. The green ball sinks when 
the battery is 1 0  percent dis­
charged ; white ball when 50 per­
cent discharged ; the red ball when 
completely discharged. The balls 
float again as the battery takes 
charge. 

A spill-proof cover is provided 
to prevent loss of the electrolyte.  
This makes it possible to operate 
the receiver in a tilted l'osition, on 
its side, or, for that matter, upside 
down. A new type of electrolyte­
retaining insulation soaks up the 
electrolyte like a sponge, keeps the 
solution in contact with the plates 
and greatly reduces the quantity 
of free solution required. 

BOMB TAXI 

Transports Suspicious 

Packages to Safety 

T HE Bridgeport, Connecticut, Po­
lice Department has constructed a 
unique "bomb taxi" consisting of 
a large tank of 3Js -inch boiler iron 
mounted on a sheet iron platform. 
The tank and platform are mount­
ed on a heavy two-wheeled chassis 
with heavy-duty springs acting as 
cushions. No bolts were used in 
the construction of the tank. One­
inch cable is wound around the 
tank and welded every few inches. 
A heavy iron mesh net covers the 
tank to prevent particles from fly­
ing out of the tank when the bomb 
explodes. 

Sand--Symbol of Optical Independence 
By i tself, only a handful o f  sand-fine, 

pure, white crystals of quartz from a 
Pennsylvania hillsidec But, blended, with 
boron, sodium, barium, lead, phosphorus 
and other elements-fused and fined at 
white heat-cooled, sorted, annealed and 
selected-it becomes optical glass, one of 
the basic indispensable materi als of na­
tional defense-and of modern civilization. 

Thirty years ago America was wholly 
dependent on Europe for a supply of glass 
for optical instruments. But before the first 
World War had cut off that source, Bausch 
& Lomb scientists, at Rochester, N. Y., 
were at work on the development of a 
glass-making technique. By 1 9 1 8 , glass to 

fill the vital needs of optical manufactur­
ing in the United States was pouring from 
the B &L glass plant.  

Today, for binocul ars and fire control 
equipment that are the eyes of the Army 
and Navy-for metallographic and spec­
trographic equipment that are the eyes of 
industrial research-for microscopes that 
are the eyes of all science-for spectacle 
lenses that are the eyes of the nation's 
citizens - America is completely inde­
pendent of foreign supply. 

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

ESTA B LISHED 1 8 53 
AN A M E RICAN S C I E NTI FIC I N STITUTI O N  PRODUCING O PTI CAL G L A S S  A N D  I N STRUMENTS 

FOR NATI O N A L  D E F E N S E ,  E D U CATION, R E S EARCH, I N D U STRY A N D  EYESIGHT CORRECTION 

When a bomb or suspicious 
package is discovered, the bomb 
taxi is towed to the spot. The 
bomb is placed in the tank which ������������������������������ 
is parked in the center of the street. 
If the bomb does not explode, the 
taxi is then hauled to an open lot 
where trained technicians use a 
half-stick of dynamite to destroy 
the package.-Fire Engineering. 

MONEY'S WORTH 

Weather Services Cost Each 

Citizen Five Cents A Year 

SERVICES of the United States 
Weather Bureau cost each citizen 
an average of only five cents a year, 
Merrill Bernard, supervising hy­
drologist of · the Bureau recently 
stated. Arnong the agencies this 

five cents keeps at work through­
out the year, Mr. Bernard listed 
the following ; 

About 40 radio-sonde stations, 
sending up balloons carrying auto­
matic instrument kits, that auto­
matically report by radio what the 
weather is like "up there." 

Wind-study stations - 144 of 
them-that send up small balloons, 
and by means of instrumental 
"tracking" obtain data on height, 
direction, and velocity of air cur­
rents high aloft . 

About 300  first-order stations in 
principal cities and at airports. 
These are the places you think of 
when you say "Weather Bureau." 
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Meteorologists stationed there not 
only forecast tomorrow's weather ; 
they collect data on rainfall, tem­
perature, atmospheric pressure, 
wind, cloudiness, river stages; and 
a lot of other things needed by 
aviators, farmers, shippers, and 
other persons whose lives are in 
constant critical contact with the 
weather. 

Automatic rainfall stations, now 
numbering about 2000,  where pre­
cipitation is automatically meas­
ured and recorded, with only 
occasional human attendance. 

More than 5000 co-operative 
stations, rnan�ged by volunteer 
observers, usually working without 
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Y E S !  - O n l y 1 m a n  i n  1 000 c a n  
enjoy this u n usual treat ! W e  use only 
the choice, large blocks of genuine 
B r i o r  r o o t  f o r  t h i s  r e a l  $ 2 .00 
pipe value. You' l l  l ike t h a t  exlra­
c a p a city b o w l, f o r  m o r e  s m o k i n g  
pleasure. You' l l  l ike that fi n e  j o b  of 
carvi ng.  desig n, which g ives this rug­
ged, hefty pipe remarka ble l ig ht­
ness and ba lance in your mouth as 
well as i n  you r h a n d .  Th at's the 
RARE RUST IC  only i man in 1 000 
can have-at this bargain price ! 
It's up to you to act fast o o . N OW 

_ . _ and our guara ntee below 
says: YOU DON'T RISK A CENT. 

Condenser Filter . . .  elimi· 
nates all juices and tar 
_ . .  _ guarantees . cool, 
clean smoking.  

Pipe 
shown 

1M!1@J1 �:r��se 
o:i��,�:!��e ��:����; 

L!_ �-!i!!�!!!!!!!!!�. tobaccos, e n Joy ,t. If you de­
cide our claims don't measure up 1 00%, keep 
pipe a n d  tobaccos _ . . a n d  we return you r  money 
in  fu l l .  Speed your order on the way today to get 
in on this. Dollar bi l l ,  check, money-order or 
sta mps will do . _ _  and you'll get entire combina­
tion without further c·ost. O r, if you prefer, send 
penny post card and pay postman $ 1 .00 plus l Sc 
C.O.D • .  fee. I l l u strated catalog i ncluded FREE. 

JAMES B. HALL, Inc. 
Pipe Purveyors & Tobacconists 

�4·F UNION SQUARE (Cor.16th St., N. Y. C. 
(If Convenient, Visit Our Retail Shop) 
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salary. Their records fill in the 
gaps between the less numerous 
first-order stations with govern­
ment-paid staffs.-Science Service. 

DRAWING BOARD 

Illuminated for 

Working on Stencils 

DESIGNED for holding duplicator 
stencils in position so that hand 
work may be done on them, a new 
illuminated drawing board called 
Dupliscope has been placed on the 
market by Remington Rand, Inc. 

The board itself, faced with a 
sheet of flashed opal glass, is sup­
ported by a hinged assembly that 
permits adjustment to a number of 

positions. On the face of the board 
are scales to assist in the drawing 
work and a T-square with a lock­
ing clamp. The T-square may be 
used either vertically or horizon­
tally. 

Built into the back of the board 
is a light source which is connected 
through a toggle switch to an ex­
tension cord. 

FRESH FRUIT 

Inexpensive Treatment Solves 

Salad Preparation 

E VERY housewife and chef knows 
that such sliced fruits as apples, 
bananas, nectarines, peaches, and 
pears quickly discolor and become 
unappetizing in appearance on 
exposure to air. In terms of pan­
try labor this has meant that all 
sliced fresh fruits must be pre­
pared at the last minute"':'-practi­
cally while the other food is being 
served-and this has eliminated 
quantity serving at banquets . 

Scientists at the Boyce Thomp­
son Institute for Plant Research, 
Inc. ,  at Yonkers, New York, 

worked on the problem and dis­
covered a non-toxic chemical, 
thiocarbamide, which would ef­
fectively prevent browning of cut 
plant tissue. It has been made 
available, under the name Frulite. 
in tablet form. 

A tablet of thiocarbamide dis­
solved in a quart of cold water is 
adequate to treat a quantity of 
sliced fruit and if any of the solu­
tion is left, it may be held for sub­
sequent use. The fruit, cut to the 
desired shapes and placed in a 
sieve, is immersed in the solution 
for not more than 30 seconds .  
drained, and put into the refrig­
erator. 

Sliced fresh fruit so treated will 
retain its normal color at room 
temperature for one day ; in frozen 
condition, it will not discolor even 
after many months, and sliced 
apples, treated previous to drying, 
will retain their full color two to 
three months at room tempera­
ture or for a year in cold storage. 

PLASTER PAINT 

Can be Applied to 

Day-Old Surfaces 

W HERE it has formerly been 
necessary to wait several weeks for 
plaster or masonry to dry before 
an oil paint would adhere satisfac­
torily to the surface, it is now pos­
sible to apply a newly developed 
oil paint when the plaster or ma­
sonry is only a day old. 

This new paint, called "Bond­
lite" by the manufacturer, The 
Wilbur & Williams Company, is so 
compounded that it is not affected 
by lime or alkali . At the same 
time it is a "breathing" paint 
which does not seal moisture into 
the surface to which it is applied, 
but allows the moisture to dry out 
naturally as it should. 

It is claimed that "Bondlite" has 
all the qualities of a high-grade 
paint and is durable. It can be ob­
tained in both an interior and ex­
terior mixture, dries in about an 
hour, and is as washable as other 
good-grade oil paints. 

MOISTENER 

For Labels, Stamps, 

Envelopes 

A THREE-INCH wide adj ustable 
brush, the base of which rests 
in a water reservoir, does a versa­
tile j ob of moistening in a device 
placed on the market by E. W. 
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Pike and Company. The unit, 
weighted so that it hugs the desk 
or other surface on which it is 
placed, is provided with a curved 
metal guide so that all surfaces to 
be moistened, from postage stamps 
to large envelopes or labels, can 
be quickly and easily passed over 
the end of the brush where just 
sufficient moisture is supplied to do 
the job. Multiple moistening of 

It licks one or a dozen 

envelope flaps may be accom­
plished by "fanning" the envelopes 
and passing the flaps through the 
device as shown above. 

In addition, the brush of the de­
vice serves as a ready means of 
moistening the finger-tips prepara­
tory' to counting money, sorting 
papers, and so on. 

INKLESS RECORDER 

Has Chart Speed of 

Only One Inch per Day 

F OR use in many central-station 
and industrial applications, a new­
ly designed low-speed chart record 
can supplement high-speed re­
corders and telescope a record of 
30 days of electrical operation into 
a chart only 30 inches long. 

This new instrument, announced 
by the Meter Division of the Gen­
eral Electric Company, has a chart 
speed of only one inch per day. 
Thus the operating record for an 
entire month can be checked at a 
glance ; unusual conditions indi­
cated on the 30 -inch chart can then 
be located quickly and studied 
more closely on the regular high­
speed recorder. 

The one-inch-per-day speed of 
the new recorder is made possible 
by the inkless recording mechan­
ism which makes an impression by 
pressing the chart against a type­
writer ribbon. The inkless feature 
obviates the freezing and evapo­
rating difficulties in extreme tem­
peratures inherent with pen�and­
ink mechanisms ; the recorder will 
function accurately in tempera­
tures ranging from -1 0 to 120  
degrees, Fahrenheit. 

LATEST TYPE I N DUSTRIAL & LABO RATORY EQU I PM ENT 

FOR IMMED IATE DELIVERY AT U N USUAL PRICES 

BRONZE G EAR AND 
CENTRI FUGAL PUMPS 

Inlet 
NO. 1 Centr!!ugal �4" 

Outlet 
�8H 

Price 
$ 6.50 
13.50 
16.50 

Vlith 
A, C. motor 
522.00 
28.00 
31.00 

No. 4 %" 
No. 9 1 �4" 

1 ' " ,2 I • 

No. 1 'h 
No. 2 
No. 3 
No. 4 
No. 7 
No. 9 
No. 1 1  

Gear %" 1,4" 
Price $ 9.00 

%"' . 
%" 
%" " 1 • 

H 1 �4" 

" 10.00 
11.50 
12.50 
15.00 
16.50 
48.50 

FORCED DRAFT B LOWERS COM PLETE WITH M OTOR 
TYPE H.P. R.P.M. CU. Frr. MIN. INLET u UTL}<]T PRICE 

-0- 1'lO 1750 -1� 4 % "  � $18.00 0% %� 1150 350 6 % "  3 o/� "  20.00 1 1150 535 6 "  4 % "  25.00 1% 1150 950 1 % "  6 "  30.00 1% % 1150 1900 9 % "  1 "  65.00 
PRICES QUOTED ARE FOR A.C. 1 10  V. 60 CYCLES ONLY. 

OTHER VOLTAGES ON REQUEST. 

$22.00 
23.50 
25.00 
28.00 
32.50 
45.00 

on request 

ATTIC A N D  I N D USTRIAL FANS BzbaUlt Fans, Bucket Blade, 

G. ·s. A.c. 110 volt motors. 

Belt d riven, slow speed, exceptional ly qu iet 

in operation, highly efficient. G. E. Motors. 

S I Z E  H.P.  R.P.M. C. F.M. PRICE 
24" 1 /6 660 4200 $43.00 
30" 1 /6 540 5SOO 4S.50 
36" 1 /4 4 1 5  SOOO 54.50 
42" 1 /3 390 1 1 500 67.50 
4S" 1 /2 360 1 6500 90.00 

General Electric Immersion Heaters 

Suitable for heating liquids. tanks. kettles, etc. 
( 1  KW raises temperat.ure lOO°F 3 gallons per 
hour . )  Fitted for 1 ��" iron pipe thread. Can 
be used as 110, 220 volt or 3 heat 110 volt. 
600 Watt . . . . . .  $6 . •  0 1200 Watt . . . . .  , S 8 .75  
750  . .  . . • . . .  6.30 2000 " . . . . . .  10.25 

3000 Watt . . . . .  $12 .00 
We have on hand a large variety strip (space) 
heaters. Quotations on request. 

RPM. cu. ft. Price 
per min. 9" 1550 550 $10.50 10" 1550 550 11.50 12" 1150 800 16.50 16"  1 150 1800 17.50 16" 1140  1650 25.00 18"  1150 2500 19.50 18" 1140 2100 28.50 20" 1140 2800 30.00 24" 1140 4000 35.50 24" 850 3800 38.50 

Other voltages & frequencies available at slightly 
h igher prices. 

ROTARY PUMPS FOR VACUUM A N D  AIR 
Especially designed for 
laboratories. jewelers, 
dentists, doctors, hos­
pitals, etc. Also for 
small gas furnaces. 
No. I, max. pressure 

5 lb . . . . . . . . . . .  $8.90 
Complete with AC. ,  
1 1 0  volt motor $25.00 

No. 2 max. pressure 
10 lb. . . .  : . . . .  $13.25 
Complete with AC. ,  
1 1 0  volt motor S30.00 

D U RAKOOL MERCURY SWITCHES 
This metal mercury switch overcomes faults of 
usual mercury switches. May be turned a full 
360 0 •  Has thousands of known applications from 
tiny lab instruments to gigantic ' power controls. 

1 Amp. . . . . . .  $1.10 20 Amp. . . . . . . .  $3.15 
3 Amp. . . . . . .  1.65 35 Amp. . . . . .  5.50 5 Amp. . . . . . .  1.65 65 Amp. . . . . . . .  1 1.00 

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

COR OZONE 

OZONATOR 

An electrical device 
that converts ordi­
nary oxygen into 

Revitalizes 
laboratory. 

. . . . . . . . . 
110  

. •  
���t 

. .  
�� S1.50 

H EAVY D UTY TWI N  COMPRESSOR 

Complete automatic twin cylinder 
outfit fully equipped with a heavy 
duty 7.:i H . P .  motor, air tank ( 300 Ibs. 
test-ISO Ibs. A.W . P . ) , ·  automatic 
adj ustable pressure switch, gauge, 
check valve, safety valve and drainer, 
etc. Delivers I SO Ibs. pressure. Dis­
placement 1 .7  cu. ft. per min. 

M odel S H T Y4 
12" x 24" tank A . C .  110 or 220 y, 60 cycle 

552.50 
16" x 30" tan k A.C.  110 or 220 Y. 60 cyc le  

562.50 
Large  stock  of a ir  compressors, Y4 H , P. to 20 
H . P. A . C. and D . C . ,  a l l  voltages, 1 to 120 
C . F , M ,  d isp lacement, b" i I t  for all requ i rements. 

Add itional data on request. 

P I O N E E R  A I R  C O M P R E S S O.R C O . ,  I n c . 
120-. CHAMBERS ST. N EW YORK CITY, N. Y. 
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Longines Aviation Watches were proven in 
the service of the great pioneer flyers­
Cliamberlain, Balchen, Post, Lindbergh, Byrd, 
Mattern, Hughes, and others. As a result, the 
science of airplane navigation was built 
around Longines Aviation Watches. 

The research and technical facilities nec­
essary for the construction of super-accurate 
Longines timepieoes for navigation and sci­
entific use have contributed to the greater 
accuracy and dependability of all Longines 
Watches. Thirty-eight world's fairs have given 
Longines Watches highest honors. 

Longines jewelers now show the 75th Anniversary 
Lonqines Watches, representing the peak of Lonqine. 
perfection, priced from $40; also Wittnauer Watches 
from $24.75, products of-

LONGINES-WITTNAUER WATCH CO., INC. 
580 FlITH AVENUE NEW YORK, N. Y. 

Montreal, Canada 
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Industrial Growth 

New Products and Processes That Reflect Appli-

cations of Research to Industrial Production 

Holds Work With 

F OR holding work in position on 
any routine j obs in the shop, a new 
model, deep throat, toggle-action 
clamp has been announced by 
Knu-Vise, Inc. The lower j aw of 
the "Klampacto," as the new clamp 
is called, swings clear of the work 

Grips securely 

when released. Two handles are 
provided so that it is unnecessary 
to hold both the clamp and the 
work when fixing it in position. A 
squeeze of the hand applies 2000 
pounds of pressure to the j aws. 
This clamp is available in three 
models with five-inch, six-inch, 
and ten-inch j aws. 

PAINT 

Substitute for Aluminum 

Paint Has New Features 

COATING qualities formerly found 
only in aluminum paints are pro­
vided by a new type of paint which 
uses a penetrating oil vehicle. It 
is reported that this new surface 
coat, known as Totrust, produced 
by The Wilbur and Williams Com­
pany, will serve many purposes just 

as well as does aluminum paint, yet 
is much less expensive and is not 
affected by priority rulings. 

This new coating material can be 
applied over moist surfaces, directly 
on galvanized metals, or to surfaces 
that have rusted to any degree. The 
penetrating quality of the vehicle 
enables the paint to penetrate pin 
holes and rusted pits in the metal, 
expelling any moisture and sur­
rounding imd effectively isolating 
any particles of rust. The resulting 
film is said to be hard and durable, 
yet flexible. It is available in a 
light gray shade that is claimed to 
have approximately the same light 
reflection as aluminum paint. 

BRAZER 

Compact Portable Unit 

for Silver Soldering 

WHEREVER soldered j oints are re­
quired in the construction of mo­
tors, transformers, various types of 
fittings, carbide tool tips, and the 
hundred and one other applications 
in various industries, use will be 
found for a new electrical brazer 
designed for the application of sil­
ver solder. This portable device, 
known as the Ideal Brazer, consists 
of a power unit or transformer and 

Brazing pliers in use 
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a pair of electrical heating pliers. 
When the part to be soldered is 
held in the pliers and the second­
ary circuit is closed, the part is 
quickly heated to brazing tempera­
ture. Heat is accurately controlled 
by a foot switch and the j aw ends 
of the heating pliers are removable 
so that different shaped j aws can 
be used, depending on the work to 
be held. 

The brazer operates on 230-volt 
or 440-volt power supply, the sec­
ondary voltage being reduced to 
only ten volts. 

HEATERS 

Immersion Type . Booster 

For Industrial Use 

IN MANY coating and saturating 
processes involving the use of 
heated asphalts, oils, paraffins, 
waxes, resins, creosote, varnishes, 
insulating varnishes, and so on, it 
is necessary to increase or main­
tain temperature of the material by 
applying heat in the line between 
storage- tank and the container 
where processing occurs. For use 
in such cases there has recently 
been designed an immersion type 
booster heater available in capaci-

For booster service 

ties ranging from 1 0  to ' 100  kilo­
watts. These heaters, known as 
Falcon and manufactured by H. O. 
Swoboda, Inc.,  consist of spirally 
coiled heater strips arranged to 
form a compact unit. The heater is 
installed in a sealed tank built in 
the pipe line between storage ves­
sel and coating or saturating tank. 
Temperature is maintained uni­
formly by means of automatic con­
trols. Only two simple connections 
are necessary for connecting the 
heater to the electric circuit. 

The Falcon booster heater is 
applicable for use with any mate­
rials having electrical insulation 
properties ( non-conductors ). In 
operation, the "bare" electric coils 
are immersed in the material to be h�led. In this manner a direct 
thermal contact is established, in-

U .  S .  ARMY &. NAVY S U RP L U S  I T E M S  
u.  S. Army Engineers Prismatic Compass 

Pocket type, 360 · Limited Quantity . . . . . .  $1 0.50 
Lensatlo Compass 

U. S. A R M Y  
2-lnch Liquid. com-
�:�r���'1n

Fg�ri���� 
plane. Measuring an .. 
gles. distances. trian­
gulation. topographi­
cal drawings. Needle 
attached to Jeweled 

dial azimuth circle in 64 divisions_ revolves on 
Oxed center point. Case has glass sight etched 
hairline. underneath Is a horizontal level. In line 
with center of needle Is a hinged slit-sight. Also 
:�:gl�gre:fr

l;�t����d.
c'i,��fii�r b�:;���. $3.50 

U. S. A rmy Watchcase Compass "Taylor" 
Jewel bearing automatic lock 

Marching type. Nickel silver case 360 · . .  $2.95 
U. S. N. AEROMARINE COMPASSES 

Suitable for ear, boa' or plane made for NaV)' 
All a' "..,'108 .r orle­
Ina! ood <$60 to $140) 

MAKE 
Kol1sman • . . . . .  

1 0  grad. $25.00 
60 grad. 20.00 

Pioneer . . • . . . . .  
1 0  grad. 25.00 
60 grad. 20.00 

Air. Control . . . .  
1 0  grad. 22.00 
60 grad. 18.00 

If oIedrlo Wumla.'loD 
desired, add $2.50 

U. S. ARMY ALiDADES 

Hardwood, metric scale, 0-15 cm. 
and reverse, and log. scale hair­
line sight spirit level. 450 angle 
adj . type, made in France'$l 95 Exceptional value. . . . . . . . . . . . . • 

'" 
I. e f, 0' I, ? I' �t � , _ , �  , t  { � ,  ' 0 � 

BAUSCH & LOMB OPTICAL SYSTEM 
Made by Warner & Swasy. 6 power. Consists of 
�.\'n��\,!at�It'l:'u��os�nd

H�J>..l:.ctl�e �r��! ca�r:�� 
prisms firmly set in solid cast bronze frame with 
soft rubber eye-cup. Micrometer adjustments for 
yardage and windage. Used on Krag. Enfield, �1"Hv

e�ge·c.;iX�\�f:e�lth 
et'ino.r�� a':'l o�'::t 1:;:��� �s: (�?� . . �����):. ,����.I�� . . ����� . �.3�:?? $1 5.00 

U. S. Army Generating Plants, New 

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

���ce l
.
b.": $200.00 

Additional data on 
request. 

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

A-4 Amp. Hrs. 150. Ea. 
A-5 " .. 187 . . . 
A-6 " .. 225 . . . 
A-7 " H 262. " 
A-8 " .. 300. . .  

A-I0 U H 375. H 
A-12 . .  . .  450 . . .  

B-4 . .  75 . . . 
B-2(J-3) .. 37. " 
M-8 . . 11 . . . 
L-20 . . 13 . . . 
L-40 . .  25. Pro 
All cells 1.2 volts each. 

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

"Weston" M eters swl��bo���m��Jels 
Watt Meters 

.75 - 1.5 - 7.5 K.W. 
For A.C. &: D.C. Choice 
of above ._. each 

$20.00 
Volt Meter. lGO volt � ott Meter,; " 300 $��� Mi' Meter,; o';mbJ�tl�� 
D.C. ISO. A.C. 300 $18.00 
Ammeters D.C. (choice 
of scale) . . . . . . .  $15.00 
Ammeters A.C. (choice 
of scale) . . . . . . .  $18.50 

BAROGRAPH, FRIEZE. 7 Day Graphic, 7 Jewel 
movement, 28 in. to 31 in. atmos. pr�ssure by 
20ths. 8 Vacuum Cylinders 3% in. dla. hinge 
cover. glass front. mahogony case . $55.00 PrIce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

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

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

Telegraphic Tape Recorder 
Mates written 
recOrd of code 
��e..rP:..::r:,; 
fO<' learnJng 
code or teacbing 
code to Broups. 
Radio men can 
easily adapt It 
to short - wave 
receiver. f 0 I' 
tatlng perman­
ent records of 
code meaaages. 

Double pen permit. simultaneous recording of 
U 5 A P · · T T '  d two messages. Pens operated by battery and tey Engineer. . . rmy reclS,on ype npo . 

while tape feeder Is spring driven. Made of soUd ����e1
3" & d���t'er p�����n 

p1ITf�r!ar�ft�od'5/1�: brass on beavy iron base. Useful on fire. burglar 
# 18 threaded stud �4" long. Has brass tension alarm and watchman systems. May be used to 
adjusting screws. Legs reinforced with- cast bronze int���

�
r�e¥=e�ial calls. 10 ohms. 

��� .. t��I . �,.�� .. .  ������ . � .  ��: . . . . . . . . . . .  $4.95 like new $41.50 Reconditioned $30. 
MANHATTAN ELECTRICAL BARGAI N HOUSE, I NC . ,  Dept. S. S . ,  1 20 Chambers Street, New York City 
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Experimenters - Schools - Field Workers 

An Accurate Balance at a Price 
Wi t h i n  t h e  R e a c h  0 1  A l l  

Sensitive to 2/50 gram 

Weighs up to 1 00 grams 

Compact-No loose parts 

Modern, durable construction 

Small convenient size 

Handsome streamline design 

Now permissible for auxiliary use in 
drug stores (N. Y. C. Serial BI7.)  

N e'Ver before a balance with all these exceptional features! 
Finest Quality-Made of tested materials. Its 
construction wllI appeal to laboratories desir­
Ing the best equipment. The Bakelite cup is 
unalfected by practically any substance that 
can come in contact with it : the tool steel 
knife edge and agate bearing wllI give long 
life and accuracy. 

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

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

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

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

Graduated in e ither the Metric System (grams) or the Apothecary's System (grai ns. 

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

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

NATIONAL DEFENSE 
Calls For Skilled Workers 

Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 

Blueprint Readlnlr lor the Ma­
cbine Trades-by Fortman and 
McKinney. A very practical and 
easy-to-understand book. Con­
taIns many helpful uQuiz" ques­
tions with answers included. 
-$1.60. 

Porging Practice-by J ohnsoD. 
A praQtlcal volume on hand 
forging of wrought iron, maO' 
ohtne and tool steel, drop forg­
tng, and heat treatment of steel 
tncludlng anneallng, hardening, 
and temperlng.-$l.60. 

Foundry Work-by Stimpson­
Gra:r-Grennan. An excellent 
book on standard foundry prac­
tice. tncludtng hand and ma­
chIne molding, with typical 
problems worked out in detail. 
-$Z.10. 

Ma.hlne D .. len-by Winston. A begtnntng volume presenting 
those fundamentals of theory 
and analysis which are basic to 
the !leld of machine design. The 
calculus Is not resorted to as 

For Sale b'1 

several rational formulas are 
included for which no deriva­
tions are given.-$3.10. 

Machine Shop Operations-by 
Barritt. There are 267 actual 
Jobs, 790 pages, and 1,235 illus­
trations tn this popul.... book. 
The Jobs are typical 01 hun­
dreds 01 major operations which 
a skilled mechanic Is called upon 
to do. The tools needed for each 
Job are llsted and the lob Is 
worked out tn a step by step 
manner. "Quiz" questions ap­
pear at end 01 each lob.-SS.10. 

Machine Shop Work-by Tum­
er-Perril'o-Bertrand. An up-toO' 
date book on approved shop 
methods tncluding construction 
and use of the tools and ma­
chines, details of operation, and 
modem production methods. 
Fifth edltlon.-SZ.8S. 

Metallul'gy-by .Tohnson-Dean­
Gregg. A fundamental book for 
the beginner that stresses the 
science of phYSical rather than 
chemical metallurlly.-$1.60. 

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

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

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

Sheet Metal Work-by Neube.k­
er. An excellent book of self .. 
instruction in pattern drarttnl 
and construction in light and 
heavy gage metal. with many 
practice problems.-SZ.60. 

Practical Mathematics - b, 
Hobbs - DaI.en - McKlnne,. A 
practical "how-to-do-it" book 
dealing with the fundamentals 
of mathematics. Questions and. 
answers tncluded.-SZ.60 • 

• 
Prices Quotecl Are PostpaId In 
the Unltecl States. On ForellD 
Orders add 25 .ento Pootqe OD 
Each Book. 

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

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

suring that practically all the heat 
generated is transferred to the 
material, and providing an im­
provement over the ordinary radi­
ant and strip heaters normally used 
on the exterior of tanks. Due to the 
large surface area of the heating 
elements, and the fact that the 
heater is designed for operation at 
an extremely low watt density per 
unit of heat transfer surface, no 
temperature gradient is set up be­
tween heater and material. This 
prevents disintegration accom­
panying other methods which oper­
ate at a higher surface temperature 
than that of the charge. 

GLOVES 

Flexible, Long Wearing, 

Protect Skin 

OCCUPATIONAL skin diseases of va­
rious types are to be found among 
workmen whose hands are con­
stantly exposed to various types of 
oils and solvents. For men working 
under these conditions a new type 
of glove made of a material called 
Resistoflex PV A has been devel­
oped which provides complete pro­
tection yet is not bulky enough to 
hinder ordinary manual operations. 

Since the material from which 
these gloves are made contains no 
sulfur, they can be used when 
handling finely polished metal 
surfaces without danger of tar­
nishing. 

GOGGLES 

Plastic Side Shields 

in Welder's Glasses 

ADEQUATE prQtection for welder's 
eyes is provided by a new shield­
equipped goggle known as Arc 
Ban, placed on the market by 

Ventilated, protective 
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Experimental and Model Work 
Fine Instruments and Fine Machinery 

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

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

D R A F T E E S  
Army life isn't so tough; 
don't let it scare you. But, 
just the same, save yourself 
50me rough times by know. 
ing your job. 

M I L I T A R Y  
B A S I C  

C O U R S E  
By Capt. Frank X. Cruikshank 

is a handy, pocket volume that 
gives, in understandable language, the 
whole story of Army operations: drills, 
gUDS and how to use and care for them" 
making camp, guard duty, care of feet, 
map reading, scouting, combat principles, 
caring for wounded, etc.-paper binding, 
$1 . 1 0  ppd. ; Fabrikoid, flexible cover, 
$ 1 .85 ppd. 

For Sale by 
Scientific American 

24 Wesl 40 51 .. New York City 

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

Bausch and Lomb Optical Com­
pany. Not only do the lenses pro­
vide protection, but louvres in the 
side shields, which are made of a 
composition material, keep out 
all light while admitting sufficient 
air for ventilation. 

The eye cups are so designed as 
to conform to facial contours. 
These goggles are available in 
types for welders who need cor­
rective spectacles and for those 
who do not. 

Flexible Shafts, 

A NEW line of hand tools specifi­
cally designed for shop .require­
ments where a wide range of 
speeds is called for have been made 

Attaching flexible shaft to the 
worm-gear, low-speed shaft end 

available by the Foredom Electric 
Company. A simple and quick 
method of changeover from direct 
to worm-gear reduction is provided 
by a double-end shaft on the mo­
tor. For direct drive, the flexible 
shaft assembly is screwed into one 
end of the motor ; for worm-gear 
drive, the flexible shaft assembly is 
attached to opposite end of the 
motor. 

Speeds available with this tool 
are stated to be from 2000 to 14 ,-
000 revolutions per minute with 
direct drive and from 500 to 5000 
at  the geared end. Motors supplied 
are universal, air cooled. 

GRINDING COMPOUND 

Easily "Tailored" to 

Individual lobs 

A WATER-SOLUBLE cutting and 
grinding compound may be made 
from the P-96 concentrate of the 
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E. W. PIKE & CO. 

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

Try the New 
PIKE Eleclric 

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

EUzabelh. N. J. 

Established 1 853 

Corn Exchange 
Bank 

Trust Company 
1 3  WILLIAM STREET 

and 
74 Branches located in 

Greater New York 
Member of the Feder�1 Deposit I nsurance Corporation 

The Binery Slid. Rule 
equal. a 20 Inch straight 
elide rule In preclalon. Has 
O. 01. A. It. LOB. LLI. 
LL2. LL3. LL4. Blnarr. 
Add and Subtract Scales. 
Olve. Trig. tunctlon. to 
1 minute trom 0 to 90 
degrees. The engine-di­
vided .. ale. are on white 
enameled aluminum. Per­
manently accurate. Dia. 
'��'. Large ligures and 
I!raduatlons eliminate ey.­
stTaln . .  Exceptional value 

aDd utlIlb. Prtce wtth InItructlon. '5.00. caab or 
O.O.D. CIrculars free. Your money bact If you 
are not entirely oatlalled. 

GUion Slide Rule Co., Stuart, Fla. 
BII4e Rul. Ma." II"". 1915 

COMPLETE HOME· 
STUDY C O U R S E S  
and edueatlonal boob, :����� e�-:nred�l1i 
subjects. Mon.y-back 
I!uarantee. Oash pald 
tor used courses. Full 

details and Ulustrated 'I2-page barpln catalOI! PRIm. 
Write today I 
N ELSO N CO.,  500 Sherman, Dept. K·243. Chicago 

W A N T E D  T O , B U Y 
Smal1 Business manufacturing and selling . small 

office devises 
Box 300 Scientific American, 24 W. 40th St,! N. V.C. 

Many inventors will be interested in our service. 
Information on subject of obtaining a patent and 
marketing an invention supplied without charge. 
Write us personally. 

McMORROW & BERMAN Registered Patent Attorneys 175-L Barrister Building Washington, D. C. 
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The Morse Decimalizer 

The DECIMALIZER shows In a few simple mampulatlons just where to place the decimal point in the result of any computation involving several elements, part or all of which may be decimals-for example, in such a problem as (9 x .0432 x 74. 1 x 3.8) ..... (245 x .0093 x 36) . The DECIMALIZER removes that "decimal point hazard" inherent in computations malie with the slide rule or otherwise. Pocke.t size ; durable (constructed of aluminum and stamle�s steel) ; exceedingly smooth in action. Furnished 10 leather case, with complete directions for using. Price $2, postpaid, with extra, easlly mterchangeable scale which enables the instru­ment. to perform extended multiplication and divisIOn 50 cents additional. Money back, If re­turned within 10 days. 
GEORGE H. MORSE 

927-28th Street South Arlington, Va. 

HOPKINS' 
CYCLOPEDIA 

OF 
FORMULAS 

Is the foundation for the be­
ginning of a fascinating hobby ; 
the groundwork on which to 
build a practical knowledge of 
useful chemical facti!. 

Are You-----
�putting your spare time to .ood 

advantage ? 

�one of the Dlany who are leek· 
ing a new &eld to enter ? 

............... seeking a means to aave money 
wherever possible ? 

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

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

1 5000 formulas ; 1077 pages. 
$5.50 poatpllid (domeaUe) 

'or ... ",. 
SCIENTIFIC AMERICAN 

24 W. 40th St., New York City, N. Y. 

THIRD DIMENSION PICTURES ! 

With The New 

Card and Photo 

Stereo Mirror 

Relive again those happy scenes. See 
your snapshots become alive-make 
you really feel that you're again 
there. Both you and your friends 
will be amazed and fascinated with 
the latest, new scienti6c discovery the 
STEREO-MIRROR. Send today for 
full FREE details and illustrated 
literature. 

NU-MIRROR CO., Bridgeport, Conn. 
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self-emulsifying degreasing sol­
vent, Gunk, recently described in 
these columns, by the simple addi­
tion of light lubricating oil and a 
low-cost petroleum distillate. 
Water-soluble cutting and grinding 
lubricants may be prepared in ex­
actly the proper grade to fit each 
particular j ob at hand. Variation 
of the quantity and type of mate­
rials used will vary the resulting 
compound to suit any given speci­
fications. Such composition may 
then be diluted with water to form 
the final cutting and grinding 
emulsion. 

The concentrated Gunk is said to 
impart to the emulsion, by virtue 
of its alkyl phenol content, a qual­
ity that leaves ferrous metal sur­
faces resistant to the formation of 
rust. 

SANDER 

Heavy-Duty Unit 

for Fast Work 

DESIGNED for constant production­
line use with nine-inch disks, a 
new Black and Decker sanding 

Fast and tough 

machine has been produced to meet 
demands for faster schedules. The 
sander incorporates a universal 
motor and a new spindle-lock for 
quick disk changing. 

PRIMARY BATTERY 

High Capacity, Indefinite 

Life When Idle 

RAILROAD signaling systems and 
protective devices, as well as other 
applications where primary bat­
teries have been used previously, 
can now be provided with a new 
power source which has over 70  
percent more current output than 
any of its predecessors. Recently 
announced by Thomas A. Edison, 
Inc. ,  this new primary battery is 
believed to be the most powerful 
of its kind ever made as a stand­
ardized product. It belongs to that 
group of power sources generally . 
referred to as "copper-oxide caus­
tic soda batteries." The electrical 
output is generated entirely by the 

chemical action of a sodium hy­
droxide solution on electrodes of 
zinc and copper oxide. 

This new battery has a capacity 
rating of 1000  ampere-hours. When 
discharging, it will deliver that 
amount of power at any rate of 
current up to 22 amperes. Operat­
ing voltage is approximately .65 
volts, with higher voltages ob­
tained by connecting batteries in 
series. The high current output 
makes it possible to supply many 
current requirements with a single 
series-connected group where it 
was formerly necessary to use 
multiple-series groups. 

MAGNIFIER 

Compact Design For 

Small Parts. Inspection 

F OR inspecting the finish and other 
details on small machine parts and 
similar work, a practical device in-

Well lighted 

corp orates a large diameter lens and 
an incandescent lamp. This unit, 
known as the Spectifier, is so de­
signed that the parts. to be inspected 
can be passed rapidly under the lens 
by hand. The inspector uses both 
eyes ; critical inspection can be 
made from all angles and at any 
reasonable distance from the lens. 
The device uses no focusing system 
and needs no holders for materials 
being inspected. The uniform light­
ing provided by this device is an 
important factor in standardizing 
on a method of inspection, elimi­
nating obj ectional variations that 
are found when inspection is car­
ried on under non-uniform lighting. 
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-------------------A V I A T I O N-------------------

Ocean Air Transport 
Painstaking Planning is  Behind Our 

Transatlantic Service: A Glimpse of the Future 

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

THE twenty-ninth Wilbur Wright 
Memorial Lecture, before the 

Royal Aeronautical Society in 
London, was delivered by J.  T. 
Trippe, President of Pan American 
Airways. Mr. Trippe, with an un­
rivaled international reputation as 
an organizer of ocean air trans­
port, gave our English friends a 
history of development, a masterly 
exposition of the scientific manner 
in which flights are planned and 
conducted, and a glimpse of the 
future, of which only a brief sum­
mary can be presented here. 

The Boeing B-314  Clippers have 
rendered splendid service during 
the war. Individual mail loads of 
13 ,000  pounds, in addition to 33  
passengers eastbound and 3 5  west­
bound, were being transported 
over the Atlantic at the time when 
Mr. Trippe delivered his paper. 
The flights have been made under 
very difficult weather conditions at 
times. Yet the hint was given by 
the lecturer that the 84,000 pound 
Boeing Clippers may, in 1 942, be 
superseded by landplanes. Why 
landplanes for over water service? 
Because emergency landings in 
rough water are not much safer 
with flying boats than with land­
planes properly equipped. Boats, 
rafts, and the vicinity of ocean 
lanes are the real safeguards ; even 
a sturdy flying-boat hull will soon 
yield to the pounding of the North 
Atlantic: Because land planes will 
have cruising speeds of some 7 5  
miles a n  hour faster, and faster 
cruising speeds are indispensable 
in view of high velocity westerly 
winds in winter. Because there is 
always danger of ice at North 
Atlantic coast points. Because 
heavy swells at Horta in the 
Azores delay passage. Because the 
real advance in North Atlantic fly­
ing is to be by means of non-stop 
operation from New York to Lon­
don, and only landplanes are cap­
able of giving this service. 

Thanks to Conrad, McFee, and 
Forrester, almost every landlubber 
knows something of life at sea, of 

standing watch, of eight bells. But 
the public may not yet have 
learned that the Clippers are de­
veloping a routine and a life in 
the air, and a tradition which is 
very like that of a sea-going ves­
sel. The Boeing Clippers have a 
crew of eleven : Captain ; First Offi­
cer ; Second, Third, and Fourth 
Officers ; two engineers ; two radio 
men ; two stewards. 

There are four engines on the 
Clippers and, with their accessi­
bility and high endurance, it is 
unlikely that more than one engine 
will fail on a trip. There must, 
however, be a margin of safety in 
the fuel carried. The operations 
men calculate an actual fuel load 
which is computed after thorough 
analysis of all forecast able condi­
tions which the plane must en­
counter on its planned crossing. 
Over and above this calculated fuel 
load there is placed aboard the 
boat 4 %  hours of reserve flying 
fuel. 

Then there is a Scientific Con­
trol of Flight. Briefly, this is a 
process by which the most efficient 
performance of the aircraft is 
charted through the most favor­
able conditions available to the 
flight. Before the beginning of each 
crossing, the crew assigned for that 
particular transatlantic flight, ac­
companied by maintenance and 
service engineers, inspectors, and 
so on, puts the ship through a test 
flight on which air speed and all 
fuel-flow indicators are calibrated 
and all compasses are carefully 
compensated. 

Then the Meteorologists get to 
work and prepare a three-dimen­
sional chart, prepared on the latest 
air-mass analysis. This third­
dimensional or vertical weather 
chart is drawn to provide the pilot 
with an illustration of what condi­
tions he is to expect and to illus­
trate the clouds, rain, fog, and icing 
areas forecast on the route. From 
these charts, the meteorologist di­
vides the projected flight line into 
various zones. Each zone represents 
an area of more or less consistent 
winds and the lengths of each are 
dependent upon the location of the 
various pressure areas and weather 
fronts along the route. From 
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Have the thrill of making something 
with your own hands. And know you 
are building distinctive furniture pieces 
styled by famous American designers 
especially for home woodworkers! 

Available to you is CASCO'S per­
sonalized Project Service-a selection 
of 24 project plans from which you can 
choose the pieces which fit your home. 

CASCO Glue packages (25¢ and 
larger) contain coupon redeemable for 
one free plan. 

FREE • • •  BOOK 
ILLUSTRATES PROJECTS 
• 16 pages of pictures 
and descriptions of ta­
bles, H unit " chests and 
cabinets, desks, book­
case, trays, etc. Includes 
listofavailablefree book­
lets on tools, abrasives, 
w o o d s ,  fi nish e s ,  e t c .  
S E N D  F O R  Y O U R  C O PY T O DAY. 
Write your name and address and "CASCO 

PROJECTS " on a penny 
post card and mail it to : 

CASEIN COMPANY OF AMERICA 
Dept. SA 1041 

350 Madison Ave., New York, N.Y. 
• 

CASCA M I T E  R E S I N  G L U E  

CAS C O  CASEIN GLUE 

CASCO FLEX I BL E  CEM ENT 

AT ALL Hardware Stores 

South Bend Lathes have been 
giving efficient, dependable service 
in the tool rooms and production 
shops of America's leading indus­
tries for over 33 years. The pJ:"acti­
cal design and fine workmanship of these lathes have 
made them the choice of men who know machinery. 

South Bend 9" Workshop Lathes are made in Mod· 
el A with quick change gears and a friction clutch for 
power cross feeds and power longitudinal feeds. Mod­
el B with plain change gears and friction clutch for 
power feeds. and Model C with plain change gears 
and hand cross feed. 

SOUTH BEND LATHE WORKS 
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BLACK LIGHT 
(Ultraviolet) 

Lighting outfits and U.V . . l!"mps for all pll:rposes. 
For - Oil Sand ReCOgnItIOn, Necrotic DIseases, 
Criminal Investigation, Medical and Chemical 
Research, Spectacular and stage Effect. GermiciM 
dal Destruction, Laboratory. Fading Tests, etc . 

Write for Information and Catalogs. 
KEESE ENGINEERING CO. 

Hollywood, Calif. Dept. 8 FL 
Lighting Engineers for 50 years 

LENSES • MAGNIFIERS • READERS 

���i:�y �ftif:�al ,:�;:�s ; &�� t:nl�r,; 4 for 
���e���er��� ��fe���perfeCtions. $1 .00 

Excellent Valu'" 

¥;;m�;t��
len

�ef:::����
nt 

:t'c� $5.00 
Majority Double Convex. Sent Postpaid 

General Catalog . . . . . . . . . .  10¢  
HARRY RDSS Scientific & Laboratory Apparatus 

68-70 W. Broadway. N. Y. C. 

- - - - - - - - - - -
ALNICO MAGNETS 

I
". { t  

l!: 
!!. 

I I . 
BLAN, 64-W Dey St. , New York 
- - - - - - - - - -, -
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A whole tools h o p  i n  
your hand. For 
sion wor k  on 

alloys, plastics, 
hom, bone,glass, 
etc.  For you 

own hobby 
enj oyment or 

as a gift. 

Uses 3 0 0  easy­
to-change accessor­
ies to grind, drill, pol­
ish, cut, rout, carve,saw, 
' s and, sharpen, engra ve. 2 5 ,000  
r. p. m. Weight 1 2  ounce. 

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

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

new hobby or a means 
to earn money. 

Hammers, surfaces, 
sinks, shapes, forms, 
p i e r c e s, engrav e s ,  
files, does repousse 
work. Plugs in any 
socket. wt. 1% lbs. With Accessories. $29.50 
ft�£� �.!'n������j,f.;i Chh::ago, III. 

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

weather maps and the third­
dimensional chart a Flight Fore­
cast is prepared. This reports the 
state of the weather, the amount, 
type, and height of clouds, the esti­
mated level at which freezing tem­
peratures might be encountered, 
and wind direction and velocity at 
1 000,  4000,  8000 ,  and 12 ,000  feet, 
as well as much other useful in­
formation. 

From the Flight Forecast the 
Captain and the Airport Manager 
evolve the Flight Time Analysis. 
Taking winds at various altitudes 
into account, the ground speed at 
various altitudes and the time re-

' 

quired to fly certain distances at 
these altitudes are computed. Fi­
nally, the best flight plan is deter­
mined ; that is, the one which will 
bring the ship to its destination 
the most quickly, with sufficient 
reserve of fuel, and with some 
attention to fuel economy. 

Finally, there is the "Howgozit 
Curve" which was developed by 
Captain Harold Gray, Chief Pilot 
of the Atlantic Division. To de­
scribe the "Howgozit Curve" we 
can do no better than to quote Mr. 
Trippe's own words : "Its purpose 
is to present to the crew aloft and 
to the flight watch ashore, a con­
tinuous flow of information as to 
the fuel reserve remaining aboard 
the aircraft and the fuel required 
for completion of the flight . . . 
Using the path selected in the 
Flight Forecast and performance 
charts for the plane and its engines, 
a curve of miles vs gallons is 
plotted. The second curve shows 
gallons vs hours of flying. The 
third curve is of hours vs miles." 
Similar curves are drawn for 
three-engined operation out of the 
four. All these curves are drawn 
solidly. As the flight proceeds, a 
constant record of the plane's ac­
tual fuel consumption and mileage 
is maintained. Along the solid 

curves, the First Officer draws 
dotted curves showing how every­
thing is going. Hence the title, 
"Howgozit Curve." 

Our readers will agree that the 
Captain of the ocean airliner is no 
longer merely a brave and skilful 
flier. He is now as skilled a plan­
ner, navigator, leader, and admin­
istrator as the captain of a crack 
ocean liner. 

SOARING 

Interest Stimulated by 

Military Uses 

T HE Twelfth Annual National 
Soaring Contest held at Elmira 
was as successful as usual, with 
fine performances turned in by the 
winners, and a larger gathering of 
enthusiasts than ever. Gliding is 
probably coming into its own at 
last in the United States. 

General Henry H. Arnold, De­
puty Chief of Staff, has stated : 
"We have been studying gliders 
and their possibilities for useful­
ness in connection with national 
defense and are preparing a glider 
program including training of 
glider pilots and procurement of 
several types of gliders. We con­
sider gliders essential to possible 
operations of all modern air 
forces." General Arnold also men­
tioned the fact that 12 Army Air 
Corps officers recently completed 
glider training. 

Maj or Lester D.  Gardner, Execu­
tive Vice-president of the Institute 
of Aeronautical Sciences, predicted 
Federal stimulation of glider train­
ing and thought that an inexpen­
sive and excellent way of selecting 
power-plane pilots was to glean 
them from the ranks of thousands 
of youths training with gliders. 

In general, there is a feeling that 
gliders may serve to bridge the 

A sailplane for the Army 
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Of promising military value 

gap between model building and 
power flying ; that gliding should 
create a reservoir of skilled fliers ; 
and that the military uses of the 
glider in transporting men to hos­
tile territory are most promising. 
-A. K. 

TRAINER 

Learning Flight Fundamentals 

on the Ground 

A CURIOUS device, known as the 
"Preflight Reflex Trainer," and de­
signed to teach a student how to 
coordinate stick and rudder con­
trols before actual flight training, 
has been built at Wright Field by 
Major G. V. Holloman of the Army 
Air Corps. Equipped with a stand-

Official photograph U. S. Army Air Corps 

ard airplane seat and regular serv­
ice controls-that is, rudder, stick, 
throttle, brake, and gun trigger­
the preflight trainer can be oper-
ated on any large pavement. It is 
powered by a small gasoline en­
gine. The cockpit, suspended in a 
triangular frame mounted on three 
wheels, banks in response to the 
controls. Control and operation of 
a machine gun can be practiced in 
conjunction with operation of the 
usual flight controls. A warning 
horn informs the student when he 
over-banks or makes any other 
mistake in coodinating the con­
trols. The apparatus was conceived 
j ointly by Colonel William C. 
Ocher and Major Carl J. Crane. 

In these days when so many 
thousands of pilots have to be 
trained in short order, the pre­
flight training may prove of real 
value.-A. K. 

PRIVATE FLYING 

Research Institute to 

Be Established 

P RESIDENT of Aeronautical Cor­
poration of America, Carl Fried­
lander tells us that he will estab­
lish the Aeronca Research Institute 
solely for the investigation of 
private flying problems-new de­
signs, new materials, new concep­
tions. This is an excellent idea. 
Private flying is constantly ex­
tending, and after the "emergen­
cy," it should grow on an immense 
scale, particularly if research helps 
to solve its problems. In all prob­
ability this will be the first re­
.search institute of its kind ever 
established by the American avia­
tion industry.-A . K. 

It has everything but wings 
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Is your faith in yourself shaken ? 
Can you adjust yourself to the 

changing times ? Have you found 
your plans and enterprises suddenly 
thwarted by the unexpected- rob­
bing you of confidence ? You do not 
have to be a prophet to know what 
is coming-or a miracle worker to 
make the most of an opportunity. 
Just as straws in the wind show its 
direction , so you can learn from the 
things people do what their moods 
and fancies are - and use them to your good advantage. If you once know 
human nature-its traits and psy­
chological tendencies- you will have 
a confidence, born of knowledge, and equal to every situation. 

A C C E P T  T H I S  tf).1z,ee B O OK 
For several centuries the Rosicrucians-a 
world-wide Fraternity-have made a study 
of these fundions of mind and their relation­
ship to human conduct in the world in which 
we live. To thousands of men and women 
they have made life less mysterious-and 
success and happiness more assured. Write 
to4ay for a free copy of the 
book, The Secret Heritage. It 
contains no strange formu­
las, but tells how you may 
have these beneficial teach­
ings for study in the privacy 
of your h o m e .  Address 
Scribe F. V. A. 

fl5e ROSICRUCIANS (AMORC; 
ROSICRUCIAN PARK SA.N JOSE, CALIF. 

NOT A RELIGIOUS ORGANIZATION 
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• B ETTER SELECTION • LOW PRICES 
• MONEY.BACK GUARANTEE 

• TOP CASH O R  TRADE·I N ALLOWANCE 
2�llx2%: Prima.rflex, 12 .8 Trioplan . . . . . . 95.00 
2%,x2%, Model 1 - Korelle Reflex, 13.5 

Victar, case . . . . . . . . . . . . . . . . . . . . . . . . .  '. 52.50 
2�{t.x2%: Model 1 Korelle Refiex. /2.8 

Xenar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.50 
2%:x2�'4 Model 1 Ikollex, 13.5 Navar Com � 

pur case . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . 59.50 
2%IX2�4 Super Ikonta. B, 12.8 Tessar C. R. 117.50 
2%x2-;'4 Ikonta. B. /3.5 Navar Compur: case 32.50 
2-;2;X4%, Super Ikonta. D. Klio /4.5 Tnotar. 47.50 
2V,x3�:4 Kawee, 14.5 C. Z .  Tessar Compur 42.50 
6,,13 em,' Mentor Stereo Reflex, /4.5 C. Z. 

Tessar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.50 
2%.x3�:4 Mentor Folding Reflex, /2.7 C. z� 

Tessar . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 79.50 
9x12 em. Bee ·· Bee. 14.5 Goerz Dagmar 

Compur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47.50 
9x12 cm. Zecca. /4.5 Steinheil Compur . .  29.50 
9x12 em. Bergheil. /4.5 Heliar . . . . . . . . . . .  64.50 
9x12 em. Miroftex, /4.5 C .  Z. Tessar . . . . . .  74.50 
3%,x4%, Model B Graftex. 14.5 Kodak . . . .  37.50 
3�{s.x4�'4 TeJe-Graftex, 14.5 C. Z . . . . . . . . . . .  79.50 
3�'4�4�� Ser. C Graftex, 12.5 Cooke. . . . . .  110.00 
Send orders & correspondence to 1 42 Fulton St. 
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Write now fOT new, 1 08 page Catalog 

" Tlte House 01 Volue," 

CAMERA ANGLES 
Conducted by JACOB DESCHIN, A.R.P.S. 

Introducing Blackout Flash 

"BLACKOUT" ( infra-red) flash pho-
tography, already a practical tool 

abroad, where it is being used by 
newspaper cameramen in routine 
press photography during blackouts, 
has become available in this country 
through the introduction, by the 
Wabash Photolamp Corporation, of 
the Blackout Superflash Bulb. Spe­
cially treated with a "black" infra­
red filter jacket �esigned to absorb 
practically all the "visible" light 
produced inside the hydronalium 
wire-filled bulb, transmitting pre­
dominantly the infra-red rays invisi­
ble to the eye but having an instant 
effect on infra-red film in a camera, 
the lamp is the flash version of the 
black filter used with infra-red film 
outdoors or of similar filters used over 
light sources in indoor infra-red 
photography. Its size is the same as 
the Superflash bulb No. 2 ,  but the 
new lamps are dipped in a special 
dye-lacquer solution which, when 
dry, provides a hard "skin-tight" fil­
ter over the entire bulb. 

The spectrum which, revealed by a 
prism, shows the color composition of 
white light as ranging from violet 
and blue at one end to orange and 
red at the other, is generally familiar. 
This is known as the "visible" spec­
trum because these colors produce a 
definite sensation upon the human 
vision. However, the complete spec-

I tllJJfH� I HI I�� __ ------L.�RA��D ----------�.� 
Infra-red range, Blackout bulbs 

trum does not stop there; it also em­
braces "colors" we do not see. At the 
one end is the invisible ultra-violet 
and at the other end is the invisible 
infra-red. 

The various sections of the spec­
tl'um are frequently identified in 
terms of wavelength, this being pro­
gressively shorter as one approaches 
the ultra-violet end of the spectrum 
and progressively longer as one goes 
towards the infra-red. Specifically, 
the visible spectrum is confined ap­
proximately within the limits of 4000 
to 7000 Angstrom units. Irifra-red 
photography, however, is concerned 
solely with the region beyond 7000 A. 

The infra-red transmission of the 
Blackout Superflash is shown in the 
spectrogram reproduced here. The 
Wabash company, who supplied the 
chart, describe the light transmission 
of the filter as follows: About 9 per­
cent is in the ultra-violet area. Light 
trarsmission in the red starts at 6900 

Infra-red reflector at right 

A (that is, in the still visible red) , 
gradually rising to 7500 A. 

The blackout bulb is used with 
infra-red film, available from several 
manufacturers. Eastman and Agfa 
produce it in roll film, and DuPont 
in 35mm rolls ; Eastman also supplies 
the film in sheet form. The film is 
sensitive to ultra-violet, violet, and 
blue at the short end of the spectrum 
as well as to the infra-red at the 
longer end. However, being more 
sensitive to the shorter than to the 
longer wavelengths, a special filter 
is required that will effectively ab­
sorb or "hold back" the shorter wave­
lengths but freely transmit the longer. 
Without the selectivity thus provided 
by the filter, the characteristics of an 
infra-red photograph would be lost 
and the result hardly differ from 
normal photography. The black bulb 
is introduced to do this job for flash. 

No special synchronizing adjust­
ments are necessary when using 
black bulbs and the reflector normally 
employed for flash work is completely 
suitable for the purpose. Slightly 
greater efficiency, however, may be 
had by using a gold-plated reflecting 
surface, according to Wabash. A spe­
cial reflector, designed by Sun Ray 
on recommendation of Army offi­
cials, is shown in one of the illustra­
tions. The reflector has an adjustable 
hood or visor for use in blackouts as 
a precaution against detection by 
enemy aircraft flying above the pho­
tographer, since the flash is clearly 
visible in darkness. In the illustra­
tion, this special reflector is shown 
mounted on the left side of the 

In a black dark-room 
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--------C A M E R A  A N G L E S  --------

camera, with the synchronizer in its 
normal position on the right-hand 
side. This is to facilitate a quick 
change from black bulbs during a 
blackout or other situation, to ordi­
nary flash bulbs afterward, the regu­
lar reflector being mounted over the 
battery case, as usual. The black 
bulbs may, of course, also be used 
in ordinary "open-and-shut" fashion. · 

On the basis of test exposures, 

From a panchromatic negative . . .  

using Eastman Infra-red cut film, the 
following table provides an accurate 
guide to exposure with the blackout 
bulb. The table presupposes, how­
ever, that pictures will be taken in 
a room with light-toned walls or out­
doors where a similar condition can 
be arranged. In rooms with dark 
walls or outdoors, where one cannot 
count on the added reflection from 
light surfaces, one stop larger should 
be used. The distances refer, of 
course, to the number of feet separat­
ing the lamp and the subj ect, irre­
spective of the camera distance. 

Distance ff Stop Shutter 
6 feet f/S 1/50  

10  f15 .6  1/50  
12  fl5 1/25  
14  f/4.5 1/25 

The light to which the infra-red 
film is sensitive does not come to 
sharp focus on the same plane as 
does visible light. It is sometimes 
necessary, therefore, to make manual 
compensation for this discrepancy by 
racking the lens forward slightly. In 
practice, however, this is not always 
required. In the case of miniature 
lenses, for example, because of their 
short focus and consequent depth of 
field, compensation may be ignored, 
particularly if medium small stops 
are used. As a matter of fact, the 
correction required varies widely 
with different lenses, this variation 
ranging from % to 3 percent of the 
focal length of the lens used. Dr. 
Walter Clark, authority on infra-red, 
states that "anastigmatic lenses used 
on hand cameras are usually satis­
factory, especially if they are stopped 

. . .  and by infra-red 

down to flS or less." He further de­
clares that "in actual practice, most 
anastigmats working at f/4.5 and of 
focal length of 7 inches or less give 
fairly good definition at full aperture." 

Wabash recommends that infra-red 
film exposed by flash be developed 50 
percent longer than indicated time 
in order to hold shadow detail ; to 
avoid burning up the highlights, they 
suggest soft development in some such 
developer as ABC Pyro or Agfa 47.  
We used D-76 in accordance with 
manufacturer's instructions-about 1 0  
minutes i n  a tank a t  65 degrees, Fah­
renheit-with satisfactory results. 
Development is in total darkness or 
by the light of a Wratten Series 7 
( Infra-red) Safelight using a 1 0-watt 
bulb and at a distance of three feet 
from the developing tray. 

In handling infra-red film, the fol­
lowing precautions should be ob­
served : use the cut-film holders 
having the five little knobs on the 
grip edge of the slide ; do not use 
those having only three knobs as they 
may cause fogging of the film due to 
the material having a tendency to 
transmit heat. Infra-red rays being 
heat rays, any condition that may 
permit unusual heat to reach the 
film s will cause fog. Therefore, do 
not carry

'
the holder against the body; 

no camera loaded with infra-red 
should be kept exposed to the sun for 
any length of time ; when loading film, 
do not place fingers on the material, 
as heat from the fingers will fog the 
film. 

In flashing a number of bulbs, it 
is recommended that the photogra­
pher make some immediate disposi­
tion of the used bulbs to avoid 
confusion with unused bulbs. Mark­
ing with a piece of white chalk is 
suggested. This department found, 
however, that in actual practice the 
bulb provides its own check by a 
telltale corrugation on one side of 
the bulb, where the intense heat 
causes the coating to swell and then 
cool in irregular ridges. 

The effect of infra-red light is pe-
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Proven, Long­
Life 500-Watt 
Optical System. 
Fast F 1.6 Lens. 
Large 15·tooth 
Rprockets. 300 .. 
ft. Reel. Heavy­
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Motor. Complete 
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O VE8 $ 1 1 0 0  IN  PR IZE S 

3 6  C HANCE S TO  WIN 
S i ll h  ADBual  

SCIENTIF IC  AMEBICAN 
A M A T E U R  P B O T O G R A P H Y  

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

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

Divisions In Which Prinls May Be Enlered 
Division I. Human interest, includinq camera studies of 
people. animals and so on. Portraits will be qrouped in 
this division. 

Division 2. Landscapes. includinq all scenic views. sea 
scapes. and so on. 

Division 3. Action. includinq all types of photoqraphs in 
which action is the predominatinq feature. 

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

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

3rd. Three International Marketing Corporation PHOTRIX u22" 
Enlargers, complete, less lens. (List price $54.) 

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

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

6th. Three ABBEY Vimo Flash Guns. (List price $13 .75.) 

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

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

Address all Entries to . 

Pholograph CODlesl Edilor, ScieDli6c American 
24 West 40th Street New York. N. Y. 

B u i e s  
0 1  t h e  

Co n t e s t 
1. The groups will be judged independ­
endy 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 , 

or larger than 1 1  by 14 inches. All prints 

must be mounted, otherwise they will be 

returned immediately. 

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

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

5. Each entry must have the following 
data written on the back of the mount: 
Name and address of contestant, type of 

camera, and film, enlarger, and paper 

used. 

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

,. Prints must be in black and white or 
monotone. Color photographs are not 
eligible. 

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

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

10. No entries will be considered from 
professional photographers. 

1 1 .  All entries in this contest must be in 

the hands of the judges by December 1, 
1941. ResUlts will be announced in our 

issue dated February, 1942. 
12. The contest is open to all residents of 
the Western Hemisphere who are not in 
the employ of Scientific American. 

13. In fairness to all contestants, failure 
to comply with any of the above rules 

will result in automatic disqualification. 

THE .JUDGES :  

McClelland Barclay 
Artist 

Ivan Dmitri 
Artist and photographer 

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

Rol;leri Yarnall Richie 
Photographer 
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BOOKS---BOOKS --C A M E R A A N G L E S--

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

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

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

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

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

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

PHOTOGRAPHY By INFRARED, by Wal • .  

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

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

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 

Book in Print 

ScIENTInc AMERICAN 

24 West 40th Street New York City 

OOKS BOOKS 

culiar, as may be seen from th,e 
photographs of the young lady and of 
the two darkroom workers. Lipstick 
is recorded as white, veins lying 
under the skin show up like black 
lines sketched on the arms, facial 
tones are distorted, and red stripes 
on a yellow dress are practically 
merged into a single white tone. 
Comparison with the photograph 
taken on panchromatic film in nor­
mal photography will show the startl­
ing differences. The men in the 
darkroom, though clean shaven, look 
as though they needed another one. 
Old stains in clothing, though dry­
cleaned, often show up clearly. 

Besides blackout work, the bulb is 
intended for use in darkened theaters 
and night clubs, courtrooms, public 
lectures, symphony concerts, candid 
photography, as well as scientific re­
search. 

We have found, however, that the 
light produced by the flash is defi­
nitely visible, particularly so when 
intensified by surrounding darkness. 
In flashing the portrait of the young 
lady, we could clearly see the face 
of the subj ect bathed in a red glow 
during the brief flash interval. We 
cannot, therefore, agree that the light 
is "invisible" to the extent that the 
flash would go undetected in a dark­
ened room. Because of the undoubted 
value of such a bulb, we ' do hope 
the manufacturers will experiment 
further with the dyes involved in 
order to bring about the desired im­
provement. Perhaps by the time this 
is published, the improvement will be 
a fact. 

Fall Colorings 

N
ATURE'S annual Fall show is here 
again, and a grand show it is, as 

usual. Unquestionably, it is a j ob for 
color, whether you shoot still or 
movies, or both. It is particularly 
attractive as a movie subject. The 
movement of the branches, the fall­
ing of leaves, the slow procession of 
clouds in a blue sky, all combine to 
make a perfect "set" for the movie­
maker. Get a boy and a dog into 
the picture, walking along a winding 
road in the country, and you have 
something that · looks as real as life. 
Don't always work with the sun be­
hind the camera; try some shots with 
the sun to the side or back-lighting 
the leaves. Use a polarizing screen 
to give extra "umph" to the blue sky; 
you will like the dramatic effect of 
white clouds against the deep blue. 
Include a lot of close-ups and glean 
a lot of "oh's" and "ah's" when you 
show the results on the screen. 

Low Viewpoint 

IN OUR August, 1941 ,  issue, we pub­
lished a picture of a boat at low 

tide, which we described as having 
been photographed with the camera 
about six inches from the ground. 
One of our readers took issue with 
us because, he wrote, "the height of 
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For Scientific and Technical Books 
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Bass says: 
Here's a double deal you'll go for in a big way 

ARGUS C 3 
with extra telephoto lens 

Two lenses. . . regular 
F:3 .5 with c.r.f . and 
telephoto F :5 .6 B&L 75 ' 
mm. that operates with 
c.r.f. Both list at $80.00 
. . •  at BASS . . .  both 
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case . . . $4.75. 

Send for Free Bass Bargalngrams. Specify Still 
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SasseAlf\ ... COo D ept. 
If. W.MADISOII $'I: A D CHICAGo.ILL. 
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• The Editor will appreciate 
it if you will meution that 
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T B E  S CI E N T I F I C  
P B O T O G R AP H E R  

by A .  S. C� Lawrence 

Dr. Lawrence sets out the principles of 

photographic procedure and describes 

their applications. Up·to·date, fully 

illustrated it treats the subject con· 

cisely, intelligently and seriously. Sec­

ti�ns on the chemistry of light sensi. 

tiveness, on the lens, on colour, on 

technique, on special scientific develop. 

ments and trends. 

all bookstores $3. 75 
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Profit by 31 Years 0/ Experience 
Learn quickly at world' s largest, best 
equipped school. FUll-time experts coach 

you INDIVIDUALLY in Commercial, News, 
Portrait. Motion Picture, Color Photogra­
phy. Resident or home study. Free booklet. 

N. Y. INSTITUTE OF PHOTOGRAPHY, 
Dept. 134, 10 West 33 St., New York, N. Y. 

When you write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 
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a
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H OW TO BU ILD AND 

EQUIP A MODERN 

DARKROOM 

B y  Nestor Barrett and Ralph Wyckoff 

Mr. Barrett is an instructor in photography 
and Mr. Wyckoff a practicing architect of 
over 3 5  years' experience. Such a combination 
should be enough to commend a book on the 
subj ect of darkroom building without any 
further comment. Whatever your goal in the 
way of a darkroom, this book provides an 
excellent and reliable source for ideas and 
guidance. How-to-do-it instructions are in­
cluded. ( 1 3 3  pages, 6)4 by 9 inches, illus­
trated. ) 

$2.10 postpaid 

Order From 

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

D O N ' T  M I SS  T H E  P I C T U RES 

Y O U ' L L TREAS U RE M OST ! 

Send for this free booklet on FLASH photog­
raphy. Tell how YOU can be a succesa trom 
the start - take "shots" you'll treasure all 
your life ! Indoor pictures day or night - out­
door pictures in deep shadow or synchro-sunllgbt 
shots against the sun ! Get this valuable booklet I 
It's olIered to you FREE by Kalart. makers of 
the famous Kalart Speed Flash, Synchronized 
(lens-coupled) Range Finder, Sistogun, and 
Synchroscope. Send coupon today ! And if you also 
wish Metric Ruler, with Flash Data. send 15¢ 
in stamps. 

THE KALART COMPANY INC. , Dept. B-9 
Stamford. Conn. 
Please send me a copy of your free booklet. 
"How to Put Lite Into your Pictures". 
Check here 0 and enclose 15t it you also want 
Metric Ruler. 
Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
City . . . . ; . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . . .  . 
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the sea horizon is the measure of the 
height of the camera," and went on 
to say that "this indicates that the 
camera was considerably higher 
than 6 inohes above the beach shown; 
I would estimate that the camera 
was about 4 feet higher than the 
beach on which the boat rests." 

First, it is necessary to point out 
that the view of the boat as shown 
in the picture could not have been 
photographed except from a low 
angle. Secondly, it must be realized 
that the height of the horizon in a 
print is not a measure of the height 
of the camera. The position of the 
camera in the case in point was, we 
repeat, six inches from the ground; 
in making the print, the foreground 
was favored and part of the sky was 
eliminated in the interest of good 
composition. 

Emergency Weights 

W
HEN in need of extra weighing 
units or when these have been 

temporarily misplaced, darkroom 
workers have used American coins as 
substitutes to give approximate 
equivalents, as follows : 

Silver 
dollar 

Half­
dollar 

Quarter-
dollar . .  

Dime . . . . . .  . . 
Nickel .. . .  
Cent . . . . . .  . . 

400 grains 

200 

100 
40 
80 
50 

When the Wind Blows 

26 grams 

13 

6 % " 
2 % " 
5 
3 %  " 

W
HEN in need of extra weighing 
units or when these have been 

even a painter goes to in order to 
steady his easel (notice the yards of 
linked chain suspended in the center 
of the tripod easel? ) when the painter 
himself assumed a pose that had pic­
torial possibilities. Such as they are, 
j udge for yourself in the accompany­
ing reproduction. To us, there seemed 
to be such movement in the shot that 
we have seldom seen its equal in a 
still picture. The pose of the painter 

"On the Dunes" 

(not posed for the shot, as he was 
totally oblivious to our presence ) ,  
the position of the right leg, the sweep 
of the grass as it was blown by the 
wind, the formation of the clouds at 
the click of the shutter, all added 
their bit to the total impression. The 
exposure was on Plus X film, red 
filter, 1/50  of a second at f / 16.  

• • • 

WHAT'S NEW 

In Photographic Equipment 

KODAK MEDALIST ($165) : 2 %  by 3 %  
camera using roll film ; adaptable 

to cut film, film-packs, and plates. 
All-American-built, uses 620 roll 
film ; with accessory back, 520 film­
packs and 6 .5  by 9cm films and 
plates. Equipped with Kodak Ektar 
lens f /3 .5 ,  100mm focal length, com­
prising five elements. Interior glass­
air surfaces treated, reducing inter­
surface reflections to minimum. Angle 

of coverage 54 degrees, flat field. 
Shutter special model of Kodak 
Supermatic No. 2,  gear-train retard, 
presetting type, with low-inertia 
blades of thin spring steel ; has eight 
apertures f/32 to f/3 .5 ;  nine speeds 
from 1 second to 1 /400 second, plus 
bulb. Has built-.in, delayed-exposure 
mechanism; cable release socket for 
remote control ; Photoflash synchroni­
zation. Lens support consists of two 
helically inter-threaded tubular 
members; lens extended and retract­
ed by focusing ring or micro-focusing 
knob. Depth of field scale, built into · 
top of camera, coupled to operate 
with focusing tube after extension to 
picture-taking position. Range finder 
split-field, military type coupled to 
operate automatically with lens. 
Range finder located small fraction of 
an inch below eyepiece of view finder. 
View finder gives parallax correction 
automatically while range finder eye­
piece shows central portion of subj ect 
field covered by view finder. Red 
marking for infra-red. Film transport 
and shutter work together, preventing 
double exposure. 

ABBEY AMPLANE REFLECTOR ( $4.75 ) : 
Designed for use with midget 

lamps. Choice of wide or narrow 
beam offered. Reflector constructed 
with removable disk. With latter in 
place, fiat, ·spot-free illumination 
from side to side up to 20 feet indoors 
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obtainable with normal diaphragm 
openings. Disk used for concentrated 
light, which leaves highly polished 
center exposed, allowing shots at 50 
feet. With disk removed light useful 
for spot-lighting and special effects. 
Amplane surfaces silver-plated, pro­
tected by special heat-resisting and 
extra tough lacquer, yielding high 
reflection. 

3A KODAK, SERIES III : Postcard size 
pictures, 3 %  by 5 lj2 inches. 

Equipped with Kodak Anastigmat 
f /6.3 ,  170mm focal length, mounted 
in Kodamatic shutter with speed 
range 1/ 1 0  to 1 /200 of a second, plus 
time and bulb ; also delayed action. 
Equipped with rising front, brilliant 
waist-level finder adjustable for ver­
tical or horizontal pictures; folding, 
metal-frame eye-level finder on side 
panel. Uses six-exposure No. 122 
Kodak roll film. 

FILMO SLIDE MASTER : For projecting 
two by two-inch transparencies. 

Features "base-up" lamp (operates 
with base upward ) ; blackening de­
posit formed during operation of 
lamp not deposited on sides of lamp 
but is carried elsewhere in lamp, out 
of beam. Top of lamphouse hinged 
snap-cover, which automatically 
breaks electrical circuit as it is 
opened. Designed to take 500-,  750-
or 1000-watt base-up lamps. No 

light spill. Motor-driven fan cir­
culates forced draft of cool air 
throughout projector, including area 
around slide. Offered with choice of 
3 % -, 5- or 7 1/2 -inch f/4.5 anastig­
matic lens. Condenser includes two 
heat absorbing glass filters. Slide car­
rier of die-cast metal, with special air 
passages for circulation of air around 
slide. Operates on 100- to 125-volt 
AC or DC. 

CROWN CABLE FLASH SYNCHRONIZER 
($3.95 ) : Basic unit consists of 

standard metal cable release with 
synchronizing mechanism built into 
portion normally held in hand. May 
be used either as simple cable re­
lease or converted to synchronize 
when connected by means of elec­
trical cord to a battery case and re­
flector. Features:  will operate any 
camera using cable release ; operation 
combination of manual and mechani­
cal, therefore self-cocking and easy 
on shutter; special action, sealed in 

light aluminum shell, levels off dif­
ferences in individual operation of 
cable release ; stroke control element 
adjusts synchronizer to individual 
shutter; timing element fixed-preset 
to accommodate present-day flash 
bulbs;  differences of adjustment in 
plunger length only. Device weighs 
slightly more than the conventional 
cable release. 

BOLE X IRIS VIGNETTER ( $ 10,  $ 1 1 .50) : 
Closes down completely. After 

iris closes, special arm drops into 
place over last point . of light, com­
pletely blacking out circle. Specially 
made for Leitz Hektor Rapid 27mm 
f/ 1 . 4  lens ; may be adapted to all 
other 1 inch lenses for use on all 
cameras. Cameras having back-wind­
ing mechanism provide means for 
making satisfactory lap-dissolves with 
this device. 

NEW KALART LENS-COUPLED RANGE 
FINDER ( $24) : Model "E" sup­

plants present Model "F." Fits all 
Speed Graphic cameras, Watson Press 
cameras, and most film-pack cameras. 
Streamlined in appearance, has big­
ger and brighter image permitting 
focusing even under unfavorable 
light conditions. Superimposed image 
type. Close working distance in­
creased to 2 1/2 feet on new shorter 
focal length lenses. All adjustments 
internal. Range finder adjustable for 
all lenses from 10 .5  to 16.5 cm. 

WABASH BLACKOUT SUPERFLASH ( 60 
cents each) : Specially treated 

flash bulb for use with infra-red film 
when photographing in total dark­
ness. ( See lead article, Camera 
Angles. ) 

KODAK MINICOLOR PRINTS : Color 
prints from 35mm and Bantam 

size Kodachrome Transparencies. 
Two sizes:  2X print ( 2 %  by 3 %  
inches ) ,  7 5  cents each; 5X print ( 5 %  
b y  7 4 / 5  inches) ,  $3.50.  Corners 
rounded, no margins. Print support 
is pigmented celulose acetate. Prints 
double varnished. Processing by East­
man Kodak Company, Rochester, 
New York. 5X prints returned in 
mounts, for horizontals 8% by 1 0 %  
inches; for verticals 8 %  b y  1 1 1 / 1 6  
inches. Picture opening measures 5 
by 7 %  inches. 

KOTAVACHROME PROFESSIONAL PRINTS : 
Reproduced by Eastman Kodak 

Company, Rochester, New York, from 
Kodachrome professional film trans­
parencies. Prints range up to 30 by 
40 inches from all sizes Kodachrome 
professional film except 11 by 14  
inches and stereo sizes. Maximum 
print from any transparency limited 
to six diameters. Prices range from 
$ 1 2  for an 8 by 10 inch print to $90 
for a 30 by 40 inch print ; for addi­
tional prints from same transparency 
ordered at same time prices range 
from $6 for an 8 by 10 to $60 for a 
30 by 40. 
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Speed·O.Mali< 
Synchronizer $8.75 

No. 65 
Midget­

flash 
Holder $1 .05 

VICTOR 
Flash Equipment 

D E P E N DABLE, most effec tive means of 

us i ng mode rn f lash lamps in i l l u m i nat­

i ng act ive subjects.  The Speed·Q·Matic 
f i ts a l most a l l  cameros and perm i ts shut­

ter speeds u p  to 1 / 500 secon d .  No. 67 
adopts the bo tte ry case to M i dget l a mps. 

No. 65 uses "pe n l i te" batte r ies for f i ri n g  

M i d g e t  l a m p s  of a l l  types and makes. See 

them a t  dea l e rs, o r  wr i te for l i teratu re. 

James H. Smith & Sons Corp. 

10 16  Colfax St. Griffith, I ndiana 

Bring Distant Shots C LOSE U P  
with a 

TELEPHOTO LENS  
o n  your Movie Camero 
Your 10 to 1 shot nosing in on the 
home stretch ! • • •  a close play at 
home plate • • •  a startled deer • • •  

that's the kind of hard-to.get 
movie excitement you bring with· 
in close range when you use a 
TELETAR TELEPHOTO LENS on 
your movie camera. 
Corrected for color or black and 
white, it brings sharpness to 
every shot you take • • • gives a 
new brilliance and clarity when 
projected on the screen. 
Available in focusing mount to 
fit 8mm. and 1 6mm • .  cameras 
such as Filmo, Cine Kodak, Key. 
stone, Bolex, Victor, Revere. I to 
3 inches. 

Priced from $18 to $35. 
Send for circular. 

�'f 
32nd St. near 6th Ave., N. Y .  

. WORLD'S LAR�EST CAMERA STORE 
B U I LT ON 'SQUARE DEA L I N G  

Established 1 899 
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FO R 
NATIONAL DEFENSE 

I T  P A Y S  
1 0  

K N (}W G U N S  
a n d  

H O W  T O  S H O O T  T H E M  
MASTERING THE RIFLE, by Mor­
ris Fisher_ Deals with sight adiust­
ments, firing positions, use of the sling, 
breathing, trigger squeeze, wind al­
lowances, 'scope sight elevations, 
choice and care of a rifle, and many 

other items of importance to both be­
ginner and experienced shot. For the 
new rifleman the procedure of shoot­
ing is carefully outlined with a view 
to assuring prompt results. 206 pages, 
8 by 5'%, inches, 26 line drawings, 14 
photographs. $2.60. 

MASTERING THE PISTOL, by Mor­
ris Fisher. Together with its com­
panion volume, "Mastering The Rifle," 
this book by an expert marksman will 
prove invaluable not only for devotees 

. of the sport of target shooting, but 
also from the standpoint of national 
defense. Carefully planned to lead the 

beginner step by step from the first 
elements to the refinements of hand­
gun shooting, each chapter is a com­
plete, self-explanatory lesson, free 
from confusing technical terminology. 
158 pages, 5'%, by 8 inches, 15 plates, 
ll line drawings. $2.35. 

THE ART OF HANDGUN SHOOT­
ING is the newest book from the pen 
of Captain Charles Askins, Jr.. 1936 
National Individual Pistol Cham­
pion and holder of numerous other 
pistol records. It ably and simply 
tells beginner and expert the things 
each should know about all phases 
of pistol shooting. 219 pages, 6 by 
9 inches, 100 illustrations. $2.60. 

PRICES QUOTED INCLUDE POSTAGE 
Send to Scientific American for free 
lists of books on Firearms. Gun Col­
lectinq.Fishinq Tackle. Natural History_ 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th Street. New York City 
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YOUR FIREARMS 
and FISHING TACKLE 

Conducted by A .  D. R A T H B O N E .  I V  

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

"Skeeter Trap" in Defense 

S
EVERAL months ago ( May 1941 ) we 

talked about the "Skeeter Trap," 
extolled its virtues for wing-shooting 
practice with shotguns. Now we find 
this excellent little piece of mechan­
ism, designed primarily for the 
scatter-gunner's recreation, assigned 
to a niche in the vast picture of na­
tional defense. 

Residents of Pleasantville, New 
York, like citizens of innumerable 
other villages and cities throughout 
the nation, have formed a civilian 
defense unit, known as the Pleasant-

Trains emergency police 

ville Emergency Police. Some 40 or 
50 men above draft age-many of 
them veterans of World War I-are 
taking a course in rudimentary police 
work under the guidance of Lieuten­
ant Kenneth Romaine, of the regular 
Pleasantville police, and a graduate 
of the National Police Academy, 
Washington, D. C., a training institu­
tion conducted by the Federal Bureau 
of Investigation. 

Naturally, this work involves an 
operating knowledge of firearms, in­
cluding shotguns. To this end the 
"Skeeter Trap" has been put to work 
tossing out the little 2 5fs -inch clay 
targets a distance of 70 to 80 feet so 
the embryo officers may obtain prac­
tice in shooting at moving targets. 
The "Skeeter Trap" was given this 
assignment in Pleasantville's defense 
preparations because it is ideally 
suited to the use of miniature clay 
targets, which cost considerably less 
than the regulation size used in skeet 
or trap shooting. As shotgun shells 
and flying clay targets for a body of 
50 men regularly engaged in shooting 

practice can run to heavy expense, 
the combination of "Skeeter Trap" 
and .410  bore shotgun proved one 
way of keeping costs down and still 
providing splendid gunnery work for 
Pleasantville's Emergency Policemen. 

On Keeping Dry 

R
AIN in its place is fittin' and proper; 

a four-day session of squally, 
driving showers in the course of a 
camping-fishing trip - when . your 
home is your tent-can be very . un­
comfortable if you're not properly 
prepared. It used to be that a fellow 
lugged along a pair of rubber boots 
and either a poncho-which, it's true, 
served many purposes-or a suit of 
oilskins, and each item was bulky and 
weighed plenty. Now, however, you 
take a "Rain-Set," manufactured by 
Ironall Factories Company, the new­
est thing in rainwear, and adaptable 
to most outdoor avocations. 

Made of rayon cordura fabric, a 
Du Pont product, the trousers and 
j acket that comprise a "Rain-Set" are 
treated with Goodyear Tire and Rub­
ber Company's synthetic Pliosheen to 
provide the waterproofing. On a re­
cent camping and angling trip we 
took along a "Rain-Set" for the lady­
who - catches - more- fish -than - we - do, 
and in view of the extensive amount 
of moisture encountered in that four­
day rainy spell, the suit was put to 
a thorough test. 

The report of the wearer was most 
enthusiastic. Around camp, climbing 
in and out of the canoe, the two-piece 

the rain with 
Carrying bag 
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arrangement Was found to be a dis­
tinct advantage over the conventional 
raincoat or poncho from the dual 
standpoint of keeping dry and offering 
far greater freedom of action. Best 
of all, the packed "Rain-Set" weighs 
but four ounces and in its Pliosheen­
treated carrying bag · it measures 
about five by eight inches, can be 
stored in pocket or tackle box, and 
will not mildew, shrink, or stretch, 
nor will the material become sticky 
or stiff. . The suit is quickly slipped 
on over regular clothing and, in addi­
tion to keeping the entire body dry, 
it serves as an excellent windbreaker. 
With its several advantages, the 
"Rain �et" will be equally welcome 
on tht:: golf course, in the sail boat, 
and outdoors in general. 

• 

POT SHOTS 

At Things New 

• • 

WINCHESTER REPEATING ARMS COM-
PANY presents a new, 44-page 

edition of the Winchester Ammuni­
tion Guide. It is packed with 1,lp-to­
date information of interest to all 
shooters and is free. Completely re­
vised and amended, it contains de­
tailed lists of all Winchester loads in 
shot 

-
shells and metallic cartridges, 

together with revised ballistic and 
range tables. Illustrations include all 
types of Winchester ammunition, tra­
j ectory diagrams, comparative sizes of 
cartridges, 23 types of Winchester 
shotguns and rifles, many other items. 
The guide offers sound, factual in­
formation on all ammunition com­
ponents and shooting performance, 
and indicates how this information is 
applied to the choice of ammunition 
for hunting or target shooting. Want 
one? 

THE NEW ENGLAND COUNCIL offers a 
free 48-page "Fisherman's Guide 

to New England," compiled and pub­
lished by the editors of National 
Sportsman & Hunting & Fishing 
Ma�Jazines. For those who would 
angle this autumn in the fresh or 
salt waters of any of the six New 
England states, the Guide offers 
timely and complete information on 
good sections for inland fly and bait 
fishing, surf casting, deep sea game 
fishing, recommended lures and 
tackle, seasons, licenses, and other 
helpful data. 

"PISTOL HIGHLIGHTS OF 1940" is Colt's 
Patent Firearms Manufacturing 

Company's answer to popular de­
mand for a sequel to their last year's 
publication, "Spotting the 1 939 Pistol 
Scores." In compiling this latest 40-
page booklet, 65 of last year's most 
important pistol matches held in the 
United States and Hawaii were an­
alyzed and have been indexed accord­
Ing to location. Replete with pictures 
of ranges and competitors-both win­
ners and high tyros-it's a splendidly 
written resume of 1940 handgun ac-

tivities and will be royally welcomed 
by all pistoleers. Although the Colt 
people have been on an all-out de­
fense program for months, they still 
find time to maintain their wide in­
terest in civilian target work, as the 
new book indicates. Name and ad­
dress, "pliz," and we'll send you one, 
free. 

Copyright Richard E. Bishop 
Use of a 16-mm. movie camera, 
geared up to operate at 128 
frames per second, enables 
Richard E. Bishop, noted etcher 
of American game birds, to 
observe true details of ducks 
in flight, as ill above etching 

BOOK OF THE MOMENT is a 36-page 
publication, "Wild Ducks," by Col. 

H. P. Sheldon and Frederick C. Lin­
coln. Former is Chief of Division of 
Public Relations, United States Fish 
and Wildlife Service, and is nationally 
known for his knowledge of and ar­
ticles on firearms and game conserva­
tion. Latter is one of our foremost 
authorities and writers on wildfowl 
and wild-bird migrations. Together, 
these men have now contributed a 
notable piece of work, delineating the 
history of wild ducks, their depletion 
and methods adopted to prevent it, 
and the results obtained. Publication 
contains 16 superlative pictures of as 
many species of wild ducks, repro­
duced in full, true-life colors from 
paintings by Fred Everett, noted 
illustrator, whose work has been 
described as "portraits rather than 
just pictures of birds and animals." 
Accompanying each of the five by six 
inch color plates is a concise, yet com­
plete description of that species, to­
gether with outline map of North 
American continent on which, by 
means of shadings, are shown both 
breeding and winter ranges. All-in­
all, a constructive contribution to our 
game program and an excellent refer­
ence book. Sells for 25 cents and in 
our opinion is the biggest quarter's 
worth we've seen in years. Copies 
may be obtained from the publisher, 
The American Wildlife Institute, 822 
Investment Building, Washington, 
p. C. 
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Pep Your Gun Up 
wi th  H O P P E ' S  N o .  9 

Get better accuracy, patterns, distances 
and hitting power by getting out all primer, 
powder, lead and metal fouling. Stop rust 
too. All gun dealers sell Hoppe's No. 9, or 
send a dime for sample. Hoppe's No. 9 ;  

H o p  p e ' s Patches and. 
Hoppe's Lubricating Oil are 
tip top gun conditioners. 
Write for FREE "Gun 
Cleaning Guide" right now. 

FRANK A. HOPPE. INC. 
2309 North 8th St.. Phila.. Pa. 

D O  Y O U C O L L E C T  
G U N S ?  

GUN COLLECTING 
By Charles Edward Chapel 

( 1 st Lt. U. S.  Morine Corps., Retired) 
Any gun fancier who has never ridden the 
hobby of firearms collecting will ,  in all 
probability, reach the last page of this book 
with the firm resolve immediately to -in· 
augurate his hitherto neglected gun gather­
ing activities. Although wl'itten for the 
novice, and therefore equipped with an 
excellent glossary, index, bibliography, and 
source lists of collectors, museums, and 
periodic-als dealing with the hobby, the 
veteran also will find this volume well 
worth adding to his library. ( 232 pages, 
5 by 7 \I. inches, 15 illustrations . )  -$2.60 
postpaid. 

THE GUN COLLECTOR'S 
HANDBOOK OF VALUES 
By Charles Edward Chapel 

Of inestimable value to gun collectors, 
both amateur and professional, is this 
newest publication by the author of HGun 
Collecting." Some 2000 antique and semi· 
modern pieces, over 500 of which are illus· 
trated, are described in detail, and values 
for " ugood." and ��fine" condition have been 
assigned. For those who collect old guns, _or 
for those who would 1ik� to collect tbem, 
this publication is absolutely indispensable. 
( 220· pages, 4% by 7 '/2 inches, 33 full 
pa!!e plates.)  - $2. 1 0  paperbound, post. 
paId. 

For sale by 

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

SMITH &. WESSON 
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S P R I N G F I E L D , M A S S .  

ARMY - IAVY BARGAI NS 
Haversacks . . . . . . . . . ••. 75 cart. Belt . . . • • . . . . •  SO.68 
Small Cart. BOI: . . •  .25 C. W. TreDch Tool .75 
SUD Helmet . . . . . . . .  .75 Rope Lariat . . . . . . . .  .71 

SprlD&1!eld RUle 45/70 CIF $4.25 

75th Anniversary Catalog 1865-1940. 308 pages. 
oyor 2,000 Illustrations of pistols, rilles. dageers. 
medals, saddles, etc. ,  mailed for 50 cents. 1941 
new circular tor 3c stamP. 
FRAN CIS BA N N E R M A N  SO NS. 501 Broadway, N ew York 
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TELESCOPTICS 
A Monthly Department for the Amateur Telescope Maker 

Conducted by A L B E R T  G. I N G A L L S  
Editor of the Scientific American books "Amateur Telescope Making" 

and • •  Amateur Telescope Making-Advanced. "  

S
ELDOM does the pupil stop t o  think 

that there must have been a time, 
long, long ago, when his teacher was 
himself only a lowly pupil, making 
the same timid beginnings and ex­
periencing the same troubles that 
now perplex him. In case you have 
ever wondered how the preceptor 
and patron saint of the amateur tele­
scope building hobby, Russell W. 
Porter, first took up telescope mak­
ing, Figure 1 will place you at the 
exact original locus. It is true, this 
photograph was not taken at the 
original time-no such photograph 
now exists-but the surroundings are 
the exact ones in which Porter 
worked at Port Clyde, Maine, about 
the year 1909 when he was himself 
a rank beginner. The site is the cel­
lar of his former home at the center 
of a 50-acre peninsula jutting into the 
Atlantic, about one third of the dis­
tance down-that, is, up-the Maine 
coast. The j ug · was surreptitiously 
slipped into the setting by the irre­
pressible Graves, of Los Angeles, who 
was present when the reminiscent 
photograph was taken, not long since. 

How, in the first place, did Porter 
happen to become an amateur tele­
scope maker? To understand this we 
must jump back 15 years farther, to 
1 894, when we discover him working 
his way through the Massachusetts 
Institute of Technology and stUdying 
architecture. One evening he heard 
Commander Peary lecture on the 
Arctic, and from that moment he was 
down with a bad attack of "arctic 
fever." He laid plans to get himself 
included in one of Peary's polar par­
ties but was defeated through an un­
suspected influence, though Peary 
had intended to include him : his 
mother secretly begged Peary to turn 
him down. Just then, along came a 

Figure 1 :  Genesis 
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Figure 2:  House at "Land's End" 

certain Doctor Cook, unknown but 
affable and entirely plausible. Yes, 
indeed, he was willing to accept the 
youthful Porter to go on an expedi­
tion to Greenland. Porter went, and 
the ship was wrecked and sunk ( See 
Cook, "The Cruise of the Miranda." ) 
In 1 896, however, he went with Peary 
as far as Greenland. In '97 he led 
his own party to Baffinland. In '98 
he started overland to the Klondike, 
reached the headwaters of the Peace 
River far up in British Columbia, but 
could get no farther by that difficult 
route. In 1900 he took a party to 
Greenland on Peary's ship. In 1901  
he went to  Franz Josef Land with the 
first Ziegler Expedition, and in 1903-
4-5 he was with Fiala on the second, 
i.n the same high latitude. In 1906 he 
went to Alaska with Doctor Cook. 
The doctor had not yet been "shown 

Figure 3 :  Porter's Folly 

up" but, as almost any arctic explorer 
will tell you today, he was a person­
ally lovable man despite his weak­
nesses. Cook announced a plan to 
ascent Mt. McKinley, highest on the 
continent, but also cooked up a plau­
sible excuse to send Porter in another 
direction while he was ostensibly 
climbing the great mountain. 

On all these expeditions Porter was 
not only the official artist and sur­
veyor but the expedition astronomer. 
He picked up astronomy as he went 
along - the brilliant arctic skies 
aroused his interest. 

By 1907,  Porter's "arctic fever" had 
finally burned out and he married 
and settled down at Port Clyde, 
Maine. An old friend, Governor 
James Hartness, head of the Jones 
and Lamson Machine Company of 
Springfield, Vermont, Porter's real 
home town, sent him several copies 
of Popular Astronomy . In one of 

those he found an article by a man 
named Holcomb, of Decatur, Illinois, 
who described making a reflector. 
Through correspondence with Hol­
comb, Porter learned of the book, 
"Glass Working by Heat and Abra­
sion," by Paul Hasluck, now out .of 
print. He set up the pedestal shown 
in Figure 1, made of wood sunk in 
the soil of the gloomy old cellar, and 
started work on a 10"  disk. "I shudder 
even today," he recently commented, 
"when I recall its horrible figure." 
Encouragement for the tyro! Porter 
afterward made approximately 100 
mirrors. 

At the left, in Figure 1 ,  is a stone 
pier having a ledge. Originally this 

Figure 4: Stained glass ship 

pier supported four fireplaces in the 
rooms above, but it proved to be 
squarely in Porter's way when, some 
time after his beginning, he wished 
to test a 16"  mirror whose radius of 
curvature was 36'. The ledge repre­
sents the cut he therefore made in the 
pier, to enable him to make the test 
diagonally across the cellar. At an­
other time, during Mrs. Porter's ab­
sence, when he wanted to try out a 
polar type refractor, he slashed a hole 
straight through the dining room wall 
of the house. She's still talking about 
it. Well, can you blame her? 

Your scribe has visited this house 
and seen the cellar, in which various 
mirror-making accessories - glass 
tools, laps, and so on-remain, neatly 
arranged just as they were left about 
25 years previous. They still remain. 
Figure 2 shows the house, built in 
1819 ,  and on it may be seen the small 
wing which Porter added as a study. 
Above this wing an unpainted ver­
tical strip may be seen. Here the 
Porter polar telescope, shown in 
"A.T.M.," page 5 1 ,  at V in Figure 42,  
once was attached. 

Near the old house stands the field­
stone castle shown in Fi gure 3, built 
about 1 9 1 0  by stonemason Porter, 
who wielded his own trowel. 

Figure 4 is an interior view in this 
castle, showing Porter drawing heav­
ily on a pet pipe. What looks like a 
picture of a ship is really a stained 
glass window showing the expedition 
ship America held fast in the ice near 
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Franz Josef Land in 1 903, just before 
she was crushed and sunk there, leav­
ing the explorers on half rations for 
two years. ( See Fiala, "Fighting the 
Polar Ice," which contains a section 
by Porter) . This window was made 
by Porter, of pieces of stained glass 
and lead "came." 

Near the stone castle are the only 
remains of Porter's first observatory 
-a low circular stone wall on which, 
before it rotted down, stood a wooden 
fixed wall surmounted by a canvas 
dome. 

If Porter hadn't heard Peary Lec­
ture one night in 1 894, he probably 
would have escaped his ten years of 
arctic fever, and thus his interest in 
astronomy. He therefore would not 
have wanted a telescope on his final 
return from the Arctic.  The tele­
scope making hobby would not have 
been expanded when it was ; and so 
you, instead of making telescopes, 
might have been building bird houses 
for a hobby, or helping the ladies 
grow roses. 

As Everest says, in "A.T.M.A.," a 
long stroke is scarcely sufficient 

for parabolizing a very short focus 
mirror, because after it reaches a cer­
tain depth it refuses to dig farther. 
Cyril G. Wates, Edmonton, Alberta, 
states that he therefore tried a star 
lap, as Everest recommends. "I cut 
a star in the middle of a disk of heavy 
cartridge paper, boiled this paper in 
paraffine wax, warmed up the lap and 
cold-pressed the paper disk into the 
lap, thus obtaining a star in relief. 
The result was good. This is essen­
tially similar to Everest's method of 
pressing down facets with thin paper, 
but is more drastic. 

W
HEN a mirror has a very short 

focal ratio, say from f/2 toward 
f/O (properly described as a "greater" 
focal ratio, though the number used 
is smaller) ,  it is doubtful whether 
much or any gain in time will be 
made in attempting to parabolize 
from the usual sphere. Recently we 
told here how Buchele, of Toledo, 
worked 14 hours to excavate a para­
boloid from a 1 2 "  sphere of f/2.4.  
More recently, Ferson, of Biloxi, 
Miss., started out to parabolize a 
12 % "  fl 1 .4  sphere by the ordinary 
method. Here r2/R was more than 
one full inch. After 20 hours of per­
spiring he found he had gained only 
a quarter of this and leaned back to 
puff; and while puffing he suddenly 
decided to charge off the time thus 
far expended to experience and · do 
the rest with Carbo.  

He therefore gave it about three 
hours of No. 600 and then a little 
303 % emery, and when the curve was 
approximately down to the desired 
point ( as determined by giving it a 
brief polish, good enough to afford a 
rough knife-edge test ) , he did the 
regular full polishing and figured 
with pitch laps of 3",  6",  and 1 2 "  
diameter. I n  this latter sub-diameter 
tool technique there is a good deal in 

COMPLETE H'I GH-GRADE K ITS  OUR  SPECIALTY 
FREE ALUMINIZED DIAGONAL WITH EACH KIT 

6" kit with 500 page book "Amateur Teles."ope Making" $6.25 

Each kit has two glass discs correct thickness, tempered pitch, 8 assorted abrash'e. 
including rouge ( fewer may not give perfect optical surface ) ,  instructions, elc. 
When your mirror is finished, return it to us for FREE test and written report by 
Dr. J. M. Vure, Opt. 

4" Kit . . . . $2.95 6" Kit . . . .  $3.75 8" Kit . . . . $6.50 10" Kit . . $9.95 12" Kit . . . .  $14.75 
PYREX . .  4.00 PYREX . .  5.50 PYREX . . 8.00 PYREX . .  13.95 pyREX . . . . 22.50 

POLISH I NG and PARABOLI Z I N G  

MIRRORS, ALL SIZES, MADE T O  ORDER 

BY PROFESSIONALS. GUARANTEED PER· 

ALU M I N I ZI NG !':!:
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harder and brighter aluminum coating that 
is uniform and produces a lasting and superior 
reflecting surface on TELESCOPE and CAMERA 
MIRRORS, PRISMS, DIAGONALS. Guaranteed 

FEeT. PRISMS, EYEPIECES, ACCESSORIES not to peel or blister. 
SUPPLIED. 6�' . . . . . . . .  $2.50 8" . . . . . . . .  $3.50 10" . . . . . . . . $5.00 

Write to "'e prefeooional supplier to Amateurs, for FREE ILLUSTRATED CATALOGUE. 

T H E  P R E  C I S  I O N  0 P T I C  A L e O . 
" ' 1 0 0 1  , EAST 1 63rd STREET NEW YORK. N. Y. I 

TO MAKE A GOOD TELESCOPE 
i s  a most fascinating experience. W e  know, for we have made a 
lot of them, experimenting with all sorts of glass and abrasive •• 
Experience indicates two uMUSTS" for making a good telescope. 

USE ONLY GOOD MATERIALS. The cost of the best i. 00 

��!�s 
t�ft ��!k �':t�i��r!o 

w
t
i
t!barfai:�r

:'!t�t;:
s
��d almost ' certainly waste 

' PINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough. 
Twenty-two years of experience enables us to supply : 
1. The best glass of the right thickness. 
2. The proper assortment of abrasives to give the best surface with 

a minimum of labor. Our abrasives are supplied in tin cans. To 
use punch a hole and sprinkle. Seal between times with adhesive. 

3. Our famous #6 for the final grind, which materially shorten. 
polishing time. 

4. Ready-tempered pitch, and best rouge, for polishing. 
KITS. The above selected" materials combined i. a set, with instruc­
tions for making a complete telescope. For the six-inch aperture 
size this costs only $5 .00. This includes a test o� your completed 
parabolic mirror with . advice for correcting any errors found. 

Write for catalogue of supplies. 
J OM M. Pierce 1 1  Harvard St. Springfield, Vermont 

KITS OUR SPECIALTY 
4" kit . .  $ 2.95 Pyrex . . . $ 4.25 
6" kit . .  3.75 Pyrex . . .  5.50 
8" kit . .  6.75 Pyrex . . .  8.50 

10" kit . .  9.95 Pyrex . . .  13.95 
12" kit . .  14.75 !>yrex . . .  24.00 

Kits contain 2 glass discs, 8 grades of abrasives 
( fewer do not insure an optically perfect surface ) ,  
rOUire, pitch or beeswax, and instructions. 

Money.back guarantee that 
THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

PYREX MIRRORS 
Made to order, correctly figured, polished, and 
parabolized. Precise workmanship guaranteed. 
Prices on request. 
WE DO POLISHING, PARABOLIZING, AND 

A L U M I N IZING 
( Send for our NEW, ENLARGED, and ILLUS­

TRATED catalogue. ) 

M. CHALFIN 

1 425 Longfellow Ave ••  New York. N.  Y. 

N EW D IFFRACTION GRATING REPLICAS 

From originals made by Dr. R. W. Wood are 
ol· exceptional brilliance. Ideal for construction of 
Spectroscopes, Spectrographs and Spectrohielio­
scopes. 

Replica Grating 25 X 32 mm., in bakelite frame, 
1 4,400 lines per inc. Transmission Type $ 1 0.0Q 
Reflection Type $ 1 1 .50. Other size. $2.00 to 
$60.00. 

General Catalog of Optical Specialties and U. V. 
( Black Light Apparatus ) .  1 0  cent •• 

LABORATORY SPECIALTIES, INC. 
1 44 S. Wabash St. Wabash, Indiana 

C. C. YOUNG 
Suppl ies for Amateur Telescope Makers. 

6" Equatorial M ounting $35.00 Write for new Catalogue 
P. O. Drawer 204 East Hartford, Conn. 

Surface Hardened 
ALU M I N IZED 

Coatings 
are uniformly superior i n  reflectivIty and 
improve the performance of telescope 
mirrors, prisms, diagonals, camera mir .. 
rors, range finder mirrors and other op­
tical front surface mirrors. 
These Surface Hardened Coatings used 
in some of the largest observatories 
on mirrors which are famous throughout 
the world. Have your mirrors coated 
wi th the best. 
Prices : 4"-$1.75, 6"-$2.50, 8"-$3.50, 10"-$5.00 and 1 2 % "-$8.00.  Up to 36" 
on request. 
Obtain the maximum deftnlng p ower with 
your telescope, by replacing your "fiat" 
with an Aluminized diagonal, which Is 
optically ftat to 

% WAVELENGTH 
Price 1 % " x l  %. ", f o r  6" mirror $1 .50 each. 

LEROY M. E. CLAUSING 
720 Greenwood Ave. WilmeHe, III. 

Popular Illustrated 
Astronomical Monthly � For amateur aatrono-

THE 
. 

mers - .tar charts, . 

. . 

GI

.

eanings for telescope 
. makers, page for ob-, 

servers, and timely ar .. 
tides Oft astron.my. 

$2.00 a year domestic; $2.50 foreign. 
Sample copy on request. 

SKY PUBLISHING CORPORATION 
Hayden Planetarium, New York 
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. More Than 

2 5 , 0 0 0  
Telescopes 

from six inches i n  diameter up, and 

really capable of doing serious as­
tronomical work, have been made 
successfully by amateurs from . the 
practical, elementary working in­
structions in the book "AMATEUR 
TELESCOPE MAKING"_ 

Tells how to plan and build the 
mounting, how to grind, polish, and 
accurately shape the essential glass 
parts by hand-all at a cost of less 
than $25_ 

500 pages. Profusely illustrated. 

Amateur 
Telescope M aking 

Postpaid $3.00 domestic 

$3.35 foreign 

Scientific American 
24 West 40th St., New York, N. Y. 

S a b o t a g e  

IN FACTORIES 

Before sabotage strikes your plant a 
crippling blow, be prepared to pro­
tect yourself-Install a finger-print 
section in your personnel depart. 
ment to check all alien employees. 
Supply that department with-

Frederick Kuhne's . 

THE FINGER PRINT 
INSTRUCTOR 

This volume, by a noted finger-print 
expert �ho was for many years in the 
Bureau of Criminal Investigation of 
the New York Police Department, 
instructs in every phase of finger 
print work from the taking of the 
finger impression to the final job 
(If identification. 

USED IN GO VERNMENT 

OFFICES AND BY THE 

F. B. 1. 

$3.25 Postpaid 

Published by 
SCIENTIFIC AMERICAN 
24 West 40tli St., New York, N. Y. 
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common with working the correcting 
plate for a Schmidt. 

. 

S
TUNT for controlling fineness of 

. rouge was described several years 
ago in a letter from C. A. Spickler, 
Yardley, Pa. He siphoned the rouge 
water from a bowl into a tea cup 
placed at a lower level, using a strip 
of woolen cloth. The fineness of the 
rouge deposited in . the cup is regu­
lated, he states, by the quality of the 
cloth. This may be the answer to 
some workers' trials with scratchy 
rouge. 

C
ONSERVATIONIST James G. Hayden, 

New Lexington, Ohio, urges others 
who are hard up to follow his ex-

' ;lmple. With a "biscuit cutter," or 
rotating metal ring armed with l,ibra­
sive, driven by a motor, he cut up two 
old glass tools of 6" and 10"  diameter 
into two 4 %, "  and two 3 %, "  mirror 
disks and now has four extra mirrors 
where none grew before. Of course, 
if you count your time-but don't 
count your time. 

F
OR the benefit of non-mathematical 
readers, Ellison, in his treatise on 

the obj ective lens, according to Royal 
W. Woodring, of Woodring and Mattie, 
masons, 202 Highland St., Roxbury, 
Mass. ,  "explains the meaning of the 
term reciprocal, goes into his 'rule of 
three,' and, in general, does a lot of 
hopping and skipping aroUnd to con­
fuse the reader. I have reduced his 
equations to order." 

We can't admit that Ellison's equa­
tions are confusing, though the Elli­
son presentation probably would 
strike some who do not need such 
help as containing much that is super­
fluous. Anyway, for those who have 

. already mastered Ellison and Havi­
land on the obj ective lens, the com­
pact framework offered by Woodring 
undoubtedly will be a big help. It is 
as follows : 

First Curve 

Crown lens : Radii of surfaces as 2 :  
3 .  

Flint lens: One surface fits one sur­
face of crown. The other is plane ( or 
very nearly so) . 

(Decide on the focal length you 
want for completed objective and 
call it F) . 

5 F ( cr u - 1 )  ( cr V - fl V) 
Tl = 

3 ( cr V) 

= number corresponding 

to [0 .22185 + log F + log 

( cr u - 1 )  + log ( cr V -
fl V) - log ( cr V) ] 

3 
T2 = 2"T1 

T. = T. 

5 F ( cr u - 1 )  (fl u - 1 )  
T. = 

5 ( fl  V )  ( cr u - 1 )  

( cr V - fl V) 

- 2 ( cr V) (fl  u - 1)  

= number corresponding 

to [0.69897 + log F + log 
( cr u - l ) + log ( fl u - I )  
+ log ( cr V - fl V )  -

log 5 (fl V) ( cr u - 1 )  

- 2 ( cr V )  ( fl  u - 1 ) ] 

[Formula for T., above, being too 
long for the column, its numerator 
and denominator are each broken in 
two pieces. Similarly with single term 
under vinculum, above. ] 

Second Curve 

Crown lens : Radii of surfaces as 3 :  
2 .  

Flint lens : One surface fits one sur­
face of crown. The other is plane ( or 
very nearly so ) 

5 F ( cr u - 1 )  ( cr V - fl V) 
Tl = 2 ( cr V) 

= number corresponding 

to [ 0.39794 + log F + log 
( cr u - 1 )  + log ( cr V -
fl V) - log ( cr V) ] 

2 
T. = g Tl 

T. = T. 

5 F ( cr u - 1 )  (fl u - 1 )  
T. = 5 ( fl  V)  ( cr u - 1 )  

( cr V - fl V) 
- 3 ( cr V) (fl  u - 1 )  

= number corresponding 

to [ 0 .69897 + log F + log 
( cr u - 1 )  + log (fl u - 1 )  
+ log ( cr V -. fl V )  - log 

5 (fl V) ( cr u - I ) - 3 

( cr V) (fl u - 1 ) ] 

Third Curve 

Crown lens an equi-convex. 
Flint lens plano-concave. Its con­

cave surface has the same radius as 
either surface of the crown. 

2 F ( cr u - 1 )  ( cr V - fl V) 
Tl = 

cr V 
= n�mber corresponding 

to [0 .30103 + log F + log 
( cr u - 1 )  + log ( cr V -
fl V) - log ( cr V) ] 

2 F ( cr u - 1 )  (fl u - 1 )  

2 (fl  V)  ( cr u - 1 ) 

( cr V - fl V) 

- ( cr V) (fl u - 1 )  

= number correspohding 

to [0 .30103 + log F + log 
( cr u - 1 )  + log (fl u - 1 )  

+ log ( cr V - fl V)  - log 

2 (fl V) ( cr u - 1 )  

- ( cr V )  ( fl u - 1 ) ] 
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Our  Book  C orner  
THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for you a 
comprehensive book service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You 'are invited to use this service freely. Tell our Book Depart­
ment what kind of books you want and you will be furnished 
with a list of available titles, including prices. When inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 

MACHINE TRADES BLUEPRINT 
READING 
By Russel W. Ihne and Walter E .  
Streeter 

A BLUEPRINT, as the authors define it, 
is a shorthand method for con­

veying exact information concerning 
the construction of an object. Obvi­
ously, then, those concerned with 
reading blueprints must have basic 
information necessary for interpre­
tation. Such information is clearly 
given in the pages of this mimeo­
graphed, spiral-bound book. Included 
also is a glossary of shop terms and 
a number of problems in shop arith­
metic. The blueprints used to illus­
trate the principles outlined are sup­
plemented by a series of prints taken 
from actual practiee. ( 9 %  by 1 1  
inches, paper covers, a large number 
of prints. ) -$2.10  postpaid.-A. P. P.  

1 94 1  EDITION GRAPHIC 
GRAFLEX PHOTOGRAPHY 
By Willard D. Morgan, Henry M. 
Lester, and others 

BRINGING this popular "big camera" 
book up-to-date, several changes 

have been made in the text to in­
clude new equipment that 'has come 
on the market since the publication 

. of the first edition. In addition, two 
complete new articles are m,cluded. 
One is "Improved Perspective with 
the Graphic View Camera," by the 
noted photographer, F. S. Lincoln, 
who discusses setting up and opera­
tion, together with an explanation of 
linear perspective and associated 
matters. The other article is by 
James G. Liccion, photographic tech­
nologist. Its title is "Personnel Iden­
tification Photography," and it ex­
plains making of identification badges 
and pass cards. ( 7 1h  by 10 inches, 
4 1 0  pages, many illustrations. ) ­
$4.00 postpaid.-J. D. 

VIRGIN WATER 
By Leighton Brewer 

WHEN a man · spends 35 years 
angling morning, noon, after­

noon, evening, and night for a fish 
known as salve linus fontinalis (brook 
trout to the uninitiated) , he should 
know whereof he writes, and this 
author does. Ignoring lengthy disser­
tation on petty details of technique, 

equipment, relative merits of various 
lures, all of which can be obtained 
from many good sources, this story 
gets right down to actual cases and, 
through illuminating and actual ex­
periences, presents an abundance of 
useful knowledge. A splendid book 
for any trout fisherman, novice or 
expert. ( 223 pages, 5% by 8 inches, 
31 halftones from photographs. ) - · 
$2.60 postpaid.-A. D. R., IV. 

THAT NONE SHOULD DIE 
By Frank G. Slaughter 

DRAMATIC narrative written by a 
physician, around two big cur­

rent questions : existing negligence, 
incompetence, and greed, a cancer 
within the medical profession, and 
the present risk of these factors 
leading directly to socialized or 
"political" medical "science," which 
many think would amount to a con­
tradiction in terms. This is a straight 
novel, with hero ( Doctor Warren) , 
heroine, mistress, plot, and all, and 
it has a decided clinical · aroma, be­
ing full of medical terminology and 
doctors' shop talk. Lively. ( 423 
pages, 51h by 8 inches, unillustrated. ) 
-$2.85 postpaid.-A. G. I.  

STEEL SQUARE POCKET BOOK 
By Dwight L. Stoddard 

BEST practical methods of using the 
carpenter's steel square in laying 

out all kinds of work are given here 
in concise form supplemented by 
illustrations which leave nothing to 
the imagination. The methods shown 
have all been time-tried by two gen­
erations of carpenters and found to 
be both rapid and accurate. (4 by 6 
inches, flexible binding, 184 pages . )  
-$ 1.00 postpaid.-A. P. P.  

AERO SPHERE FOR 1 94 1  
Edited by Glenn D. Angle 

T
HE second annual edition of this 
fine reference work is as complete 

as military and naval policy will per­
mit, and all the more welcome be­
cause publication of Jane's "All the 
World's Aircraft," was postponed. 
The information is accurate and well 
arranged, with fine illustrations, in 
four sections devoted respectively to : 
Modern Aircraft; Modern Aircraft 
Engines ; Statistics; Buyer's Guide. 
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Three Books of Immediate 

Interest by Porter Sargent 

GETTING U S INTO 
WAR 

640 pages, black vellum cloth, 
$4.00 

A Contemporary Record of changes 
of the past three years . in Public 
Opinion-An attempt to throw light 
on the way International Affairs are 
presented, and on the little known 
forces and influences that use events 
to alter our views. Introductory Chap­
ters illuminate historical and political 
backgrounds. The Encyclopedic Index 
is of special reference value on cur­
rent personalities and affairs. 

"An extremely valuable record", 
Edward S. Corwin. "The best reference 
book on the inside history of our 
foreign affairs during the last three 
years", Albert Jay Nock. "The first 
twenty minutes of reading proved 
fully worth the $4 the volume costs, so 
that the hours of reading ahead are 
clear profit", Senator John A. Dana­
her. "Any serious study in the future 
will constantly fall back on this docu· 
mentary collection of source material", 
J. Duane Squires. 

WHAT MAKES LIVES 
224 pages, red silk cloth, $1.50 

Endeavors to  answer 'What Makes 
You Think So'-Challenges 'How Do 
You Know You Are Right'-Attempts 
to explain how we are shaped or mis­
shaped by our changing environ­
ments--powerful personalities, propo­
ganda and teaching-Interprets events 
in terms of human motives of the 
chief actors, perhaps violating some 
properties and tabus . 

THE HANDBOOK OF 
PRIVATE SCHOOLS 
25th edition, 1 1 36 pages, 

red silk cloth, $6.00 

"There is so much that is  pertinent 
to the problem of education that the 
book should be in the hands of  every 
educator", Dr. Douglas A .  Thom, Bos­
ton Psychiatrist. "An interesting com· 
mentary on modern trends in edu­
cation", Mildred McAfee; President, 
Wellesley College. 

Circulars, Table of Contents of 
above on request 
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NEW BOOKS • • • 

For Engineers. Machinists and SkUled 

Mechanics. For Vocational Training in 

Defense Industries 

HYDRAULIC MACHINERY-E. 
Molloy. Design, application, 
operation, and maintenance of 
hydraulic presses and shears, 
including those used in the 
manufacture of armaments. 

'2.10 

MILLING PRACTICE--E. Mol­
loy. Modern types of milling 
machines and the various 
forms o f  milling cutters em­
ployed in modern production 
work. '2.10 

PIPES AND VALVES-E. Mol­
loy. Practical methods of in­
stalling piping of all kinds, to­
gether with the necessary 
valves and couplings. ,2.10 

THE ENGINEERS MANUAL­
F. S. Camille For designers, 
draughtsmen, tool makers, 
turners, fitters, erectors, foun­
drymen, mill wrights, and all 
t>hose engaged in the practical 
branches of mechanical engi­
neering. '2.60 

DIESEL ENGINE OPERATION 
-B. Molloy. For erectors, in­
stalJation and plant engineers, 
and for al1 concerned with the 
practical side of diesel-engine 
operation. 82.10 

S T E A  M ENGINES AND 
BOILERS-E Molloy. Land, 
locomotive, and marine boilers, 
and the operation of reciprocat­
ing engines and condensing 
plant. $2.10 

PUMPS AND PUMPING-E. 
Molloy. Operation, installation, 
and maintenance of reciprocat­
ing, centrifugal, and rotary 
pumps. '2.10 

FITTING PRACTICE--E. Mol­
loy. Lining out, the fitting of  
keys and key ways, l ine shaft­
ing, various types of  j o ints, 
and engine details illustrated 
and described. $2.10 

CABLES AND WIRES-E. Mol­
loy. Constrnction of alJ . main 
types of power cables, their 
characteristics and selection 
for' various working condi­
tions. '2.60 

LATHEWORK-E. Molloy. A 
practical gnide to the use of 
th e engine and tool-room lathe, 
and the setting and operation 
of capstan, turret, and auto­
matic lathes. '2.10 

Write us for information on 
books on any sublect whlch 
interest you. We can .np­
ply any book in print. 

PATTERN MAKING AND 
FOUNDRY WORK-E. Molloy. 
A practical manual dealing 
with the making of wood and 
metal patterns, and the opera­
tions of molding and casting, 
including die-casting. '2.10 

MECHANICAL POWER TRANS­
MISSION-E. Molloy. Shaft­
ing, couplings, f r i c  t i o n  
clutches, mechanical clutches, 
belt drives, and · V -drives. 
Directed to the practical de­
tails of instaJlation and main­
tenance. '2.10 

DRILLING AND GRINDING­
E. Molloy. A practical treatise 
on drilling and grinding 
machines, and the methods and 
machines used in precision 
grinding. '2.10 

INTRODUCTION TO WORKS 
PRACTICE--E. Molloy, Pro­
cesses and operations involved 
in engineerIng manufacture. 
Contains chapters on blue print 
reading, the micrometer and 
vernier caliper, and workshop 
calculations. '2.10 

ARC WELDING HANDBOOK­
Karl Meller. Enables the opera­
tor to understand the pro­
cesses involved in arc-welding 
and to utilize the results of the 
l atest research in improving 
and simplifying his work. $3.60 

AIRCRAFT PRODUCTION-E. 
Molloy. How engineering pro­
duction methods are being ap­
plied to the manufacture of air­
craft. FulJ details of  the vari­
ous aircraft steels and alJoys, 
and the special types of ma­
chinery and work methods em­
ployed in aircraft factories. 

82.10 

MANUAL OF AIR NAVIGA­
TION. Seasoned as welJ as 
cadet pilots h ave need for this 
reference book on the latest 
developments in the theory 
and practice of air navigation. 

$3.60 

PATENT FUNDAMENTALS­
Leon H. Amdur. Written so 
simply and lucidly that the in­
dustrialist, engineer, and stu­
dent will understand fuJly the 
fundamentals. 84.10 

SHEET-METAL WORK-E. Mol­
loy. Methods of working sheet 
metal into various forms, using 
hand tools and simple machines. 

'2.10 

ELECTRICAL _ AND RADIO 
NOTES FOR WIRELESS OPER: 
ATORS. An excelJent refer­
ence book on the development 
of aJl types of wireless com­
munications. $2.60 

For Sale By 

GEARS AND GEAR CUTTING­
F. S. Camm. Methods of  cut­
ting all types of gears, includ­
ing spur, helical, worm, bevel , 
spiral, and screw . gears. '2.10 

ELEMENTARY MATHEMATICS 
FOR ENGINEERS-Sir Ambro.e 
Flellling. Practical informa­
tion on various branches of 
mathematics which are of im­
portance in engineering. Mathe­
matical tables. $2.10 

PLANNED AIR RAID PRECAU­
TIONS-Teeto ... A plan for the 
complete protection of  the 
whole population of a city 
against air raids. $3.60 

PLASTICS IN INDUSTRY­
.. Pia........ Will clarify the 
many confused ideas regarding 
plastics and tbe plastics indus­
try. Presents a comparatively 
new series of materials of con­
struction. '5.10 

AEROPLANE INSTRUMENTS, 
PART I-E. Molloy. One of the 
outstanding features of this 
book is the very detailed treat­
ment given to the instaJlation 
and maintenance of the Sperry 
gyro-pilot. $2.10 

AEROPLANE INSTRUMENTS, 
PART 2-E. Molloy. Deals 
with K. B. B. and K. B. B.­
Kol1sman instruments, and the 
operation of  the Smith Auto­
matic Pilot, 1 9 4 1 .  '2.10 

STEAM FOR INDUSTRIAL 
PROCESSING & POWER-E. 
Molloy. Generation and use of 
steam in breweries, dye works, 
food factories, etc.,  where 
steam, which is used for the 
manufacturing or other pro­
cesses, is also used for generat­
ing power. $2.10 

MEDICAL MANUAL OF CHEMI­
CAL W ARF ARE. . General de­
scription of war gases, vesicant 
or "blister" gases, lung irritant 
or "choking" gases, paralysant 
gases; arseniuretted bydrogen­
poisoning, protection against 
gas and air raids, first aid 
treatment, and so on. $2.60 

INTRODUCTION TO A VIA­
TION-J. P. Eam.... Positions 
available in aviation and gov­
ernment requirements for pilot 
ratings, air traffic re�lations, 
elementary solo flymg, ad­
vanced and acrobatic flying, 

. aerial navigation, aeronautical 
meteorology, and so on. $3.60 

THE DETECTION AND IDEN­
TIFICATION OF WAR GASES. 
War gases, their physical prop­
erties, chemical reactions and 
tests, SUbj ective tests, objective 
tests and identification. $1.60 

The above prices are _t­
paid in the United Slate •• 
Add. on foreiqn orders. 25c 
for postaqe on each book. 

--O U R  B O O K  C O R N E R--

With aviation's growth and the in­
creasing difficulty of keeping track 
of specifications of planes, engines, 
and accessories, this reference book 
will be indispensable to anyone in­
terested in aviation from a profes­
sional or business point of view. The 
editor is a prominent aircraft engine 
designer. ( 948 pages, profusely illus­
trated. ) �$ 10.00 plus expressage on 
nine pounds.-A. ·  K. 

ORGANIC CHEMISTRY 
By Nicholas D. Cheronis 

T
EXTBoOK. Suitable for a beginner, 
not in chemistry but in organic 

chemistry . .  The subject will be diffi­
cult for anyone "going it" alone; it 
is difficult for most who go it with 
the assistance of an instructor. ( 72 8  
pages, 6 b y  9 inches, practically un­
illustrated, except for very numerous 
structural formulas. ) -$4. 1 0  postpaid. 
-A. G. !. 

PLANE FACTS FOR AIRPLANE 
AND ENGINE MECHANICS 
By Bert A .  Kutakoff 

A
VIATION mechanics, prospective and 

actual, will find in this book a 
compact summary of modern air­
craft, engines, and accessories. The 
chapters deal with such phases of the 
subj ect as opportunities in aircraft 
work, materials · and processes used, 
welding as applied to aircraft, en­
gines and their component parts, 
principles of airplane instruments, 
and so on. ( 242 pages, 5 1h by 8 inches, 
a large number of drawings and 
photographic reproductions. ) - $ 1 .85 
postpaid.-A. P. P . . 

ENDOCRINOLOGY 
By R. G. Hoskins, M.D. 

O
N THE glands and their functions. 

The author is research associate in 
physiology at Harvard ; and the book 
treats the whole subject in a rounded 
way-also in a solid way, since this is 
not a light skimming work as popular 
works go. ( 388 pages, 5 %  by 8 %  
inches, 1 5  illustrations)  .-$4. 1 0  post­
paid.-A . G. !. 

THE SCIENTIFIC 
PHOTOGRAPHER 
By A. S. C. Lawrence 

SCIENTIFIC AMERICAN 

L
EANING far more toward the tech­

nical side than the average book 
designed for the practical photograph­
er, this volume is aimed at readers 
of definite scientific interests who 
really want to master the theory and 
technique of photography. The serious 
and intelligent method of treating 
the whole broad subj ect of photog­
raphy leads through the chemistry 
of light sensitivity, lenses, color, and 
so on, up to specific scientific appli­
cations. These latter include record 
photography, high-speed photogra­
phy, photomicrography, astronomy, 

24 West 40th Street • New York, N. Y • 
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--O U R  B O O K  C O R N E R--

infra-red, X-rays, and other specific 
corners of the art. ( 6 by 9 inches, 
180 pages, a number of line draw­
ings, photographs, and color plates) . 
-$3.85 postvaid.-A. P. P. 

SIMPLE CHEMICAL 
EXPERIMENTS 
By Alfred Morgan 

U SING ordinary bottles and extem­
porized apparatus, supplemented 

by a few inexpensive professional 
items and the specific instructions in 
this book, the amateur may conduct 
many of the standard experiments of 
an elementary chemistry course at 
home. Instructions for more than 200 
experiments are given. ( 269 pages, 5 
by 7 %  inches, illustrated. ) -$2.10  
postpaid.-A. G .  1 .  

KEEPING YOUR HOUSE IN 
REPAIR 
By A. Frederick Collins 

EVERY phase of the subj ect indicated 
by the title, from carpenter re­

pairs to plumbing, from painting to 
concrete work, from glazing to wall­
papering, from the heating plant to 
electrical repair work, are covered in 
this text which has been written 
specifically for the average home 
owner who is somewhat mechanically 
inclined. Many a dollar can be saved 
by referring to these instructions and 
doing the work yourself rather than 
putting in a hurry call for the neigh­
borhood handy-man, carpenter, or 
plumber. ( 5 %  by 8 inches, 3 1 4  pages, 
a large number of drawings. ) -$2.60 
postpaid.-A. P. P. 

ALL AMERICAN AIRCRAFT 
By Ernest K. Gann 

A PILOT-CAPTAIN of American Air­
lines and the author of "Sky 

Roads" presents in this volume j ust 
about the best aviation picture book 
this reviewer has ever had the pleas­
ure of seeing. The beautiful and un­
usual full-page photographs are ac­
companied by background material 
and performance data on the many 
civil, commercial, and military air­
planes. More than ever we want to 
know the facts about our airplanes ; 
the facts are here and so are the 
pictures, which speak even more 
eloquently. ( 122 pages, 7% by 1 0  
inches, 99  photographs ; diagrams ; 
index. ) -$2.10  postpaid.-J. L. H. P. 

PAUL BUNYAN, 
THE WORK GIANT 
By Ida Virginia Turney 

N
o STORY is more truly American 
than that of Paul Bunyan, the 

legendary lumberj ack, who ran ram­
pant through early-day white pine 
forests of Michigan and Wisconsin. 
(80  pages, 7 %  by 1 0 %  inches, illus­
trated. ) -$2.10  postpaid.-A. D. R., 
IV. 

The Edi tors  Recommend 
Best 
Sellers 
in Science 

FOOD ALLERGY. How anyone 
can work out a diet to fit in­
dividual needs and thus av oid 
digestive upsets and hidden 
allergies. Dr. Walter C. Al­
varez, Mayo Clinic, is editor­
in-chief. $ 1 _00 

DYKE'S AUTOMOBILE AND 
GASOLINE ENGINE ENCYCLO. 
PEDIA. Grand old standby for 
the automotive technician, ga­
rage man, and technically 
minded automobile owner. 
1 483 pages, 4600 illustrations. 

$6.50 

SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT-By C. I. 
Lynde. A book o f  200 simple 
home tricks based on physical 
laws, each experiment being il­
lustrated and its principle ex­
plained. $1.45 

THE ENGINEER'S SKETCH. 
BOOK OF MECHANICAL 
MOVEMENTS-By Thomas Wal. 
ter Barber. Working drawings 
of practically every conceivable 
movement, device, appliance,  
and contrivance employed in 
the design and construction of 
machinery for every purpose. 
Ne arly 3000 illustrations. $4.35 

SUPERSONICS-By Prof. R. W. 
Wood. A great deal of data on 
science of inaudible sounds, 
their every aspect, physical and 
biological, by a noted physicist­
inventor. Has bibliography of 
articles on subj ect in many 
j ournals. $2.10 

OH DOCTOR ! MY FEET !-By 
Dudley J. Morton, M.D. Help 
for foot sufferers, Scientific 
treatment which makes po ssible 
discarding of arch supports and 
special shoes and stopping of 
exercises. $ 1 .60 

HOW TO THINK STRAIGHT­
By Robert H. Thouless. A book 
that will definitely clarify your 
thinking and show you the are 
gumentative tricks of others. 

$2.10 

THE COMPLETE GUIDE TO 
SOILLESS GARDENING - By 
Dr. William F. Gericke. The 
man who invented soilless gar� 
dening has prepared this corn� 
prehensive and authentic guide 
covering all phases of this 
fascinating work. For amateur 
and professional. $ 1 .95 

NEW HANDBOOK OF THE 
HEAVENS-By Bernard, Ben­
nett, Rice. Introduction to as� 
tronomy for those who do 
not want an outright textbook. 
Painlessly covers stars, planets, 
moon, sun, comets, meteors. 
asteroids, nebulae, and so on. 

$2.60 

The above prices are post­
paid in the United States. 
Add. on foreign orders. 25c 
for postage on each book. 

FM-AN INTRODUCTION TO 
FREQUENCY MODULATION­
By lohn F. Rider. Deals with 
those things which it is  neces­
sary to know in order prop� 
erly to understand frequency 
modulation transmission and 
reception. $ 1 . 1 0  

HANDBOOK OF CHEMISTRY 
AND PHYSICS. Includes 520 
pages o f  physical constants of 
organic compounds, many new 
data on plastics, a 65 -page 
table on industrial organic 
compounds, and so on. 2564 
pages. 
In U. S. A. and Canada $3.60 
Elsewhere $4. 10 

A MARRIAGE MANUAL-By 
Hannah M. Stone, M.D., and 
Abraham Stone, M.D. A prac­
tical guide to sex and mar­
riage, covering fitness for mar­
riage, mechanism o f  reproduc­
tion. prevention of conception, 
and similar vital subj ects. 
Answers questions most often 
asked these authors by their 
consultants. $2.60 

PERSPECTIVE MADE EASY­
By Ernest R. Norling. For 
draftsmen and artists, this vol­
ume tells the things they should 
know but often don't-all the 
details of perspective, simply 
explained and illustrated so 
that all rules may be easily 
grasped, progressively, from 
simple to complicated forms. 

$ 1 .85 

ATOMIC ARTILLERY - By 
John Kellock Robertson. Elec� 
trons, protons, positrons, pho­
tons. neutrons and cosmic rays, 

FIRE FROM THE AIR-By I. 
Enrique Zanetti. Pertinent facts 
regarding incendiary bombs : 
History, modern types. mate­
rials, and the strategy and 
tactics of their use in modern 
warfare. $.60 

PROCEDURES IN EXPERIMEN. 
TAL PHYSICS - By John 
Strong, Ph.D. With four other 
scientists, Dr. Strong has as­
sembled a wealth of )lseful 
data of a wholly practical kind 
for the constructor. e."'{peri­
menter, and skilled craftsmen� 

$5.10 

PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE - Lincoln Electric 
Co. Sixth edition of a famous 
book covering every ph ase of 
arc welding in detail. Limp 
leatherette, I I I 7 pages, several 
thousand illustrations.-
In U. S. A. $ 1 .50 
Elsewhere $2.00 

MODERN PLASTIC CATALOGS 
-1941. More than a mere 
catalog ;  covers the whole field 
of plastics, discussing and il­
lustrating, with hundreds of 
pictures; the entire industry­
engineering, materials, molding 
and fabricating equipment. 
plastic castings, synthetic 
fibers, and so on. $3.50 

MACHINERY'S HANDBOOK -
Tenth Edition. " Bible of the 
mechanical industry," enlarged 
to I S I S  pages of latest stand­
ards, data, and information re­
quired daily in the shop and 
drafting room. $6.10 

TOOL MAKING-By C. B. 
Coles. Instruction for making 

PLASTICS, PROBLEMS AND PROCESSES-By Dale E. 
Mansperger and Carson W. Pepper. For hobbyists and 
eXDerimenters, this volume gives a large number: of de� 
tailed plans and instructions for making all kinds of 
useful and orn amental articles from tubes, rods, sheets, 
and blocks of plast:cs. $2.70 

VITAMINS-By Henry Borsook. Authoritative, general 
treatise on all the vitamins,  for those who want depend­
able, up-to-date, scientific, not too technical and not too 
superficial data. $2.10 

TURRET LATHE OPERATOR'S MANUAL-By Longstreet 
and Bailey. Expert l athe operators are needed in national 
defense work. This book gives a thorough course in 
lathe operation. $2.60 

THE HANDY MAN'S HANDBOOK-By C. T. Schaefer. 
Fourth edition of a very popular book-'a practical man­
ual on the use of tools and how to do all sorts of odd 
j obs around the hom e.  $ 1 . 1 0  

in plain language. Also trans­
mutation o f  the elements and 
manu facture of arti,ficial radio­
activity. $2.35 

THE METER AT WORK-By 
John F. Rider. Describes fun­
damental types of meters and 
their op·erating principles and 
mechanisms, also practical ap­
plications. For workers in 
radio and electronics. $1.35 

MEN AND VOLTS - By lohn 
Winthrop Hammond. The story 
of General Electric which, 
essentially, is the story of  the 
whole remarkable development ' 
of the electrical industry from 
its beginnings. $2.60 

and using all kinds, from per­
sonal tools to arhor presses, 
lathes, planers, etc. , in differ­
ent metals. $3.60 

A SURGEON'S AUTOBIOGRA. 

PHY-By Hugh Young, M.D. A 
candid, frank book by a famous 
urological surgeon at the J ohps 
Hopkins Hospital. Deals w,th 
prostrat,e troubles, bladder tu­
mors, and so on, with 9 I illu�­
trations. A chapter on prosti­
tution. $5.10 

Write us for information on 
books on any subject which 
interests you. We can sup­
ply any book in print. 

For Sale by: October. 1 9 4 1  
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BOOKS� 
FOR 

( BOYS ) 
At 

Reduced 

Prices 

THINGS for boys to make with 
their own hands and inspiration for 

the future when the boy grows 

up are happily combined in these 
three books written by a former 
editor of Scientific American. 

Boys will go for these books in 
a big way ; fathers will share their 
interest and perhaps play as im­
portant a part in following the 
author's themes as will the boys 
themselves. 

SCIENTIFIC AMERICAN BOY 
Explicit descriptions of what the 

boys made and did at the Camp 
at Willow Clump Island. Skate 
sails, snow shoes, tents, surveying, 
bridge building, canoes, wigwag­
ging, ice-boats, water wheels, 
windmills, and so forth. 12 mo. 
Cloth, 317 pages, 320 illustrations. 

SCIENTIFIC AMERICAN 
BOY AT SCHOOL 

More extended work for the 
young lad : A club house, paddle­

boat, signaling, seismograph, canal 

lock, gliding machine, sundials, 
magic, sail-boat, bicycle sled, 
water sports, and so forth, 12 mo. 
Cloth, 338 pages, 314 illustrations. 

WITH THE MEN WHO 
nO THINGS 

( Revised Edition )  

Stories of engineering accom­
plishments which tend toward the 
romantic side without sacrificing 
fidelity of detail. Adventures that 
show courage, presence of mind, 
loyality to comrades, and devo­
tion to duty, 12 mo. Cloth, 275 
pages, 26 line drawings, 43 page 
plates. 

Originally Sold For 
$'1 .65 per volume 

Now Priced While 

the Supply Lasts, at 

5125 per volume 
postpaid 

ALL ��REE S300 
BOOKS FOR 

postpaid 

Order from 

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

SCIENTIFIC AMERICAN OCTOBER 1941  

CURRENT BULLETIN l 
BRIEFS 

( Th e  Editor will appreciate i t  
i f  y o u  will ment,'"ort Scientific 
A merican when writing for any 
of the publications listed b elow. ) 

SOUTH BEND 9-INCH "WORKSHOP" 
PRECISION LATHES is a 56-page 

completely illustrated booklet cover­
ing these high-precision lathes which 
are available for production opera­
tions and tool-room work. The in­
formation presented shows the wide 
variety of work which each type will 
handle. Request Catalog 50-B. South 
Bend Lathe Works, 398 E.  Madison 
Street, South Bend, Indiana.-Gratis. 

A DICTIONARY OF RADIO TERMS is a 36-
page illustrated booklet, brought 

up to the minute by the inclusion of 
terms developed to describe the very 
latest in radio equipment and tech­
nique. Over 800 radio terms and 
abbreviations are included. Allied 
Radio Corporation, 833 West Jackson 
Boulevard, Chicago, Illinois.-1 0 
cents. 

ESTIMATING HEAT FLOW THROUGH 
SUNLIT WALLS is a reprint from 

Heating and Ventilating, covering 
heat flow through walls facing any 
given direction and constructed of 
brick, masonry, concrete, and wood 
frame with various types of installa­
tion. Engineering Experiment Station, 
Cornell University, Ithaca, New York. 
-Gratis. 

CASCO GLUING GUIDE is a 34-page 
booklet which gives comprehen­

sive directions for the use of casein 
glues in the home workshop, the in­
dustrial plant, on the farm, by cabinet 
makers, and so on. Dozens of uses are 
listed and illustrated. Included is a 
bibliography of bulletins which give 
detailed and authoritative information 
on wood and the gluing of woods of 
various kinds. Casein Company of 
America, 350 Madison Avenue, New 
York, New York.�Gratis. 

SMASH THE BOTTLENECKS is an eight-
page brochure which tells of the 

work which trucks are doing and can 
do in the transportation scheme of the 
United States, if certain laws which 
are apparently unfair to the trucking 
industry can be amended. American 
Trucking Associations, 1 424 1 6th 
Street, N. W., Washington, D.  C.­
Gratis. 

ACCURACY OF ENGINE LATHES outlines 
a series of 25 tests- to be applied 

in checking engine lathes for accuracy 
under standards which have already 
proved their value in practice. Request 
bulletin B5 . 16- 1941 . American Stand­
ards Association, 29 West 39th Street, 
New York City.-25 cents. 

AESOP'S FABLES FOR METAL USERS is a 
six-page folder reporting develop­

ment in the nickel industry for the in­
formation of metal users who are con-

cerned with defense today and with 
commercial progress tomorrow. It 
outlines technical aids and services 
now available to industry. Whitehead 
Metal Products Company, Inc., 303 
West 1 0th Street, New York, New 
York.-Gratis. 

GOODRICH CORD CONVEYOR BELT is a 
four-page pamphlet which details 

the construction features of this par­
ticular type of belt and outlines the 
major advantages which it holds over 
older conventional designs. The B. F. 
Goodrich Company, Akron, Ohio.­
Gratis. 

REFRACTORIES INVESTIGATIONS IN MEL-
LON INSTITUTE is a 2 0-page illus­

trated pamphlet which tells of the 
research and testing work being done 
at Mellon Institute on these important 
industrial materials. Refractories 
Fellowship, Mellon Institute, 440 
Fifth Ave., Pittsburgh, Pennsylvania. 
-Gratis. 

AMERICAN WHEELABRATOR DIGEST is a 
12-page house organ devoted to 

the advancement _ of better metal 
cleaning methods for use in industry. 
The American Foundry Equipment 
Company, Mishawaka, Indiana. ­
Gratis. 

WHY DEMOCRACY? presents the text 
of an address by C. Donald Dallas 

in which were outlined responsi­
bilities that fall upon everyone in the 
process of making democracy work. 
Revere Copper and Brass, Inc., 230 

Park Avenue, New York, New York.­
Gratis. 

KNU-VISE TOGGLE-ACTION CLAMPING 
FIXTURES is a 24-page catalog 

which illustrates and describes the 
uses of 22 different models of clamps, 
pliers, riveters, and drill fixtures, 
largely for industrial purposes. Knu­
Vise, Inc., 1 6841 Hamilton Avenue, 
Detroit, Michigan.-Gratis. 

A SHORT STORY ON SHORT-WAVE RADIO 
RECEIVERS is a 1 2-page illustrated 

booklet for those who desire to obtain 
the most dependable reception from 
foreign short-wave broadcasting sta­
tions. The Hallicrafters, Inc., 261 1 
Indiana Avenue, Chicago, Illinois.­
Gratis. 

ENGINEERING ApPLICATION DATA is an 
eight-page folder which includes 

operating characteristics for various 
standard sizes of Torflex flexible bear­
ings. Also shown are typical applica­
tions in a wide range of uses. Harris 
P1'oducts Company, 5407 Common­
wealth Avenue, Detroit, Michigan.­
Gratis. 

TELEVISION TRANSMISSION OVER WIRE 
LINES, by M. E. Strieby and J. F. 

Wentz, is a 20-page technical report 
on experimental work leading toward 
possible intercity networks for tele­
vision broadcasts. Bell Telephone 
System, 4 63 West Street, New York, 
New York.-Limited Free Distribu 
tion. 

Printl:!d in the U. S . .  A. Press of the Wilson H. Lee Company. Orange, Connecticut. 



- CONTINUED FROM OTH£R S I D £  
tiny corner o f  the country, by the Book-of-the-Month 
Club. 

Fully a million perspicacious book-readers-in the 
families which use the Book-of-the-Month Club service 
-now rely upon it to keep themselves from missing the 
new books they are really interested in. 

How the Club Works 
Time and again you buy the "book-of-the-month" -not 
knowing it has previously been chosen by our j udges­
merely because some discerning friend has said warmly : 
"There 's a book you must not miss . "  How sensible to get 
these books from the Club, since you pay no !:lore for the 
books you buy, and save enormously in other ways . 

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

You receive a carefully written report about the book­
of-the-month chosen by .our four judges, in advance of 
its publication. If it is a book you re3.11y want, you let it 
come to you. If not, you merely sign and mail a slip, 
saying, "Don't want it. " 

Scores of other careful recommendations are made to 
help you choose among all new books with discrimina­
tion. 

$5,000,000 Worth of Free Books 
In addition, there is a great money-saving. More often 
than not-as the writers and books mentioned on the 
other side demonstrate-our j udges' choices are books 
you find yourself buying anyway. For every two books­
of-the-month you buy you receive, free, one of our book­
dividends. 

This can be done because so many of the Club's sub­
scribers ordinarily want the book-of-the-month that an 
enormous edition can be printed. The saving on this 
quantity-production enables the Club to buy the right 

T E A R  O F F  A N D  
M A I L  T H I S  P O ST C A R D  

• 

N O  STA M P  N E E D E D  

Let the postman hand 
y o u  t h e  g o o d  n e w  
books you are anx­
ious not to miss-that 
way only will you get 
around to reading 
them ! 

to print other fine l ibrary volumes. These are then manu­
factured and distributed free among the Club's  subscrib­
ers-one for every two books-of-the-month you buy. 
During 1 940 close to $ 5 ,000,000 worth of free books 
( figured at retail value ) were given to our members­
given, not sold! 

You pay no yearly sum to belong to the Book-of-the­
Month Club. You pay nothing, except for the books you 
buy-and you pay for these no more than the regular 
price ( frequently less ) plus 1 0 ¢  to cover postage and 
other mailing charges .  Your only obligation is to buy 
four books-of-the-month a year from the Club. 

A FRE E  CO py TO NEW MEM B E R S  
OF  A N Y  O N E  O F  TH E BOOK- D I V I D E N D S  L I S T E D  O N  O T H E R  S I D E  

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



I F YOU HAD BOUGHT TH ESE 
BOOK- OF -TH E-MONTH CLU B 

SE LECTIONS 
]I _ 

YOU WOU LD HAVE RECEIVED 
�@; of �e �<1 tru& A LIST OF BOOK-DIVIDENDS 

SHOWN AT THE LEFT 
BARTLETT

'
S FAMI LIAR Q U OTATIONS 

( special thin paper edition ) . . . . . .  $6.00 
READERS DIGEST READER ( the best arti· 

cles and features of the past 18 years 
in The Readers Digest Magazine ) $3.00 

OXFORD B O O K  OF ENGLISH VERSE 
( new revised editio n )  . . . . . . . . . . . . . . .  53.00 

A TREASURY O F  THE WORLD
'

S GREAT 
LETTERS. Edited by M. Lincoln 
Schuster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.75 

LEAVES O F  GRASS ( new illustrated 
editio n )  by Walt Whitman . . . . . . . .  $5 .00 

SH ORT STORIES FROM THE NEW YORKER 
(a collection of sixty-eight stories 

from The New Yorker Magazine ) $3.00 
JOSEPH IN EGYPT (2  volumes, boxe d )  

b y  Thomas Mann $5 .00 
THE LIFE OF GREECE 

by Will Durant $3.95 
DON QUIXOTE DE LA M A N C H A  by Cer­

vantes ( specially illustrated with 
woodcuts ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5 .00 

ANNA KARE NINA (2 volumes. new j llus� 
trated edition ) by Leo Tolstoy . .  $5.00 

A LIST OF 
BOOK - OF-THE - MONTH CLUB 
SELECTIONS SHOWN ABOVE 
BERLIN DIARY, William L. Shirer 

THE KEYS OF THE KINGDOM 
A. J. Cron.in 

OUT OF THE NIGHT, Jan Valtin 

FOR WHOM THE B E L L  TO L L S  
ErneJt Hemingway 

BLOOD, SWEAT AND TEARS 

Winston Churchill 

H. M. P U L H A M ,  ESQUIRE 

John P. Marquand 

DARKNESS AT NOON 
Arthur Koestler 

J UNIOR MISS, Sally Benson 

KABLOONA, Con/ran de Poncins 

SAPPHIRA AND THE SLAVE GIRL 

Willa Cather 

M Y  NAME [S ARAM 
William Saro yan 

EMBEZZ LED HEAVE N ,  Franz Werle! 

NEW E NGLAND : INDIAN S U M M E R  

Van W yck Brooks 

THE A M E RICAN PRESIDE NCY 
Harold J. Laski 

MRS. MINIVER, Jan Struther 

OVER 400,000 BOOK- R EAD I N G  FAM I L I ES NOW U S E  TH I S  SEN S I B L E  SERVICE 

THE latest book that i s  exciting book-readers every­
where is again a Book-of-the-Month Club selection 

-William Shirer' s  remarkable BERLIN DIARY. The in­
stant appeal of BERLIN DIARY is another confirmation of 
the good j udgment, demonstrated for years, of the Book­
of-the-Month Club's Editorial Board . 

Few people realize that writers who now have become 
as famous as Pearl Buck, Clarence Day, Stephen Vincent 
Benet, Sigrid Undset, Hervey Allen, John Steinbeck, 
J. B. Priestley-and a score of others little less known 
-were first introduced to a nation-wide book-reading 
public by having one of their books distributed to every 

- continued on oth e r  side 
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