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

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

From Fundamentals to 

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

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

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

. 

The Instant Question-Answerer for Laboratory 

and Shop Workers, Mechanics, 

Home Scientists, Students 

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

Twelve Big Volumes One • 

In 

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

CHEMISTRY: Chemical elements-symbols, atomic number, atom
ic weight, density, hardness, melting point, etc. - common 
reactions, occurrence in nature, method of production from 
ores, uses in industry. Compounds-full information, includ
ing manufacture and use. Organic compounds ; industrial pro
ducts. Agricultural chemistry, food chemistry. 

PHYSICS: Mechanics, heat, light, sound, electricity, magnetism, 
X-rays, fully covered ; principles and application profusely 
illustrated. 

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

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

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

MEDICINE: Thorough coverage of anatomy, circulatory system, 
nervous system, muscular system, skeletal system, excretory 
system, etc. Vitamins, hormones. Bacteriology. Diseases
symptoms, diagnosis, treatment. Drugs. Latest researches and 
findings. 

MECHANICAL ENGINEERING: Principles of mechanics, machine 
design, en�ineering parts and instruments. Types and func
tions of bolts, cams, gears, and other fundamentals up to auto
mobiles, aeroplanes, locomotives, etc. Steam, gas, gasoline, 
diesel engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, railways 
-every subject thoroughly explained. 

ELECTRICAL ENGINEERING: Motors, generators, lighting, radio 
and television-every branch fully covered and clearly illus
trated. 

The foregoing is only a partial list of the countless special 
subjects covered. You will find hundreds of articles on 
GEOLOGY, BOTANY, NAVIGATION, CHEMICAL EN
GINEERING, and, in fact, any special branch of science in 
which you want information. 

EXANIINE A COPY FREE 
It is difficult in this limited space to give you a complete adequate idea 
of the immense amount of material contained in the Scientific Encyclopedia. 
See this volume for yourself, without expense or obligation. We will send 
it to you for free examination. 

Prepared by Outstanding Authorities 
In Each Field of Science 

The high technical standing of the editors is your 
assurance of the authoritativeness and accuracy of 
every statement. Although the responsibility for 
each subject was in the hands of a single noted 
scientist, the authors and publishers have had the 
co-operation and advice of a large group of well
known authorities. 
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TO THE co-ordinated action of all 
categories of warships, in fleet opera
tions, must now be added co-operation 
of and with the Air Force of the Navy. 
Aircraft go with the fleet and operate 
with it offensively and defensively. 
In our cover, an official U. S. Navy 
photograph, battleships and aircraft 
are shown in recent maneuvers. 
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M Y T H? PART TRUTH? 
AT LAST a way to put the Lost Atlantis tradition to a 
scientific test has been found. Readers will recall how 
Plato recorded a story, which in his time was already 
8 0 0 0  years old, that a vast land lying west of Gibraltar 
and containing a great empire, in a day and a night 
sank beneath the sea. The belief, therefore, that the 
rich cities of a civilization more advanced than our 
own lie today in all their arrested splendor burns 
bright in the souls of modern Atlantis cultists. Is that 
tradition entirely mythical ? 

Lying 1 2 , 0 0 0  feet beneath mid-Atlantic waters is 
the Atlantic Ridge, a vast submerged plateau which 
some Atlantean believers identify with the Lost At
lantis. Why couldn' t  this have sunk ? Do not parts 
of the earth's crust rise and fall, as geologists com
monly point out ? Aside from the fact that few geol
ogists believe large areas founder deeply, the unusual 
feature of the Atlantis tale is the sudden submergence 
it calls for. Geologists deny its possibility. 

Within recent years, however, new evidence has 
come to light that may encourage the Atlanteans.  
Perhaps, instead of itself sinking, the Atlantic Ridge 
plateau was laid bare by a subsiding sea and later 
flooded again by a rising sea. The discovery of large 
submarine canyons far below present sea-level now 
leads some geologists to believe that these were ex
cavated by rivers flowing on what then was dry land. 
To account for this apparent anomaly, they assume 
that a great deal more of the earth's water was locked 
up as glacial age ice than has previously been thought. 
One geologist, A. C.  Veatch, estimates sea-level in 
glacIal times at 1 2 , 0 0 0  feet below present sea-level.  
This fits in nicely with Atlantean tradition. 

If the waters gradually withdrew during 5 0 , 0 0 0  
years o f  the last glaciation, t h e  Atlantic Ridge might 
for many millenia have had a population. Finally, as  
polar ice  melted away, the seas would have risen and 
the area would have been submerged-not,  however, 
overnight or even over a lifetime-something geol
ogists refuse to accept. ( Incidentally, the inhabitants 
could not have been able to distinguish the rising sea 
from a falling land. ) A tradition of sinking would have 
started among those who departed the area, and be
fore long the story would have picked up trimmings, 
most certain of which would be a submergence with 
dramatic suddenness, for this would be too good a 
supplied detail for man to forego . 

Methods of surveying the sea-beds with previously 
unhoped-for precision, by employing the sonic depth 
finder in connection with remarkably exact methods 
of measuring horizontal distances with actual tapes 
( wires ) ,  have recently been developed and proved 
good. In many places such surveys reveal a thing that 
makes geologists raise their eyebrows-a complex 
pattern of typical land-surface, stream-erosion chan
nels . And now Capt. Gilbert T. Rude, of the United 
States Coast and Geodetic Survey, in the Proceedings 
of the United States Naval Institute for August, pro
poses that such a survey of the Atlantic Ridge be made. 

Capt. Rude does not propose this merely to test the 
Lost Atlantis tradition, for it would have other and 
greater values to science, but he does point out how 
it might tend to settle this old question. If a typical 
pattern of stream-erosion channels-in other words, 
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valleys-were found covering the Ridge area, this 
would tend to favor the Atlantis hypothesis . If only 
typically smooth, unchanneled sea-bed topography 
were shown, Atlantis would look still more like pure 
myth than it already does to most scientists. 

However, even if the eroded land-forms were found, 
the real essentials of the Atlantis hypothesis, as its 
mystical proponents prefer to have them-that is, 
the great "empire" and the civilization "superior" to 
those of our own times and all that kind of thing 
which mystics and occultists deady love-would 
scarcely be given encouragement ; unless perchance 
the dredges of the Survey were to haul up from over 
one mile beneath the surface a golden throne and some 
things we benighted moderns could not yet under
stand, perhaps an atomic energy machine.-A. G. I. 

FEEDING FOREIGNERS 
UNCLE SAM is being urged by some well-meaning but 
near-sighted citizens to feed and clothe the needy of 
European countries which are now under the domina
tion of the German war machine. Should such a plan 
be put into effect, it would surely prolong the present 
conflict and might even be the instrumental factor in 
tipping the scales in favor of a Nazi victory. 

At the present time, Germany is reported to be 
stripping the invaded countries of all available food 
supplies, which indicates the effectiveness of the 
British blockade. Regardless of any promises which 
might be made by Germany, food and clothing sup
plied to invaded countries undoubtedly would be 
seized by Germany as a matter of self-preservation. 
The fact must not be overlooked that should the pres
ent blockade continue to be effective, the obvious 
strain on the resources of Germany in feeding itself 
as well as the populace of conquered countries might 
bring about an early cessation of hostilities.  

While we have every sympathy for the sufferings 
of the people of Europe, we should steel ourselves to 
the fact that to rob Great Britain of the effects of one 
of its most potent forces-the blockade-might b e  the 
means of bringing about a far greater catastrophe. 

A large amount of money has been solicited from 
the people of the United States for the purpose of 
aiding the destitute of foreign countries. In fact, one 
organization publicizes the fact that it has available 
many millions of dollars. There are in the United 
States thousands of people who are in absolute need 
and worthy of every charitable consideration. Would 
it not be a good idea to use the funds collected for 
foreign assistance for the aid of our own countrymen 
who are unable to obtain the necessities of life from 
other sources?-O. D. M. 
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50 Year s Ago 
• 10 • • • 

(Condensed From Issues of October, 1890) 

WAR BALLOONS-During the last sixteen or seventeen 
years, the Dutch government has been carrying on a 
more or less active war with certain tribes in Acheen. a 
district of Sumatra, the third largest island of the world, 
and with this view have dispatched a military ballooning 
contingent, under the direction of Mr. Percival Spencer, 
an English aeronaut, to Kota Rajah, the fortifieu capital 
of the unconquered regions, where it is proposed to estab
lish a permanent balloon reconnoitering corps to watch 
and, if possible, circumvent the strategical movements of 
the enemy. 

PACKAGE TRANSPORT-The portelectric system .. 
is intended for the transportation, not of passengers, but 
of mail and express matter only, at rates of speed approxi
mating two miles per minute, the steel car being drawn 
along its confined path at this high rate by the pull of 

numerous solenoids through which the track is laid, each 
coil exerting its power for a short time only as the car 
approaches it . . .  The passage of the car completes the 
circuit between the upper and lower rails through th 
solenoid in advance of the car, and the car is thus pulled 

into the coil until it is midway through the coil, when the 
current is cut out and transferred to the next coil in 
advance. 

TELESCOPE--The glass for one part of the great forty
inch objective of the new Southern California observatory 
has been received by the Clark Brothers, of Cambridge
port, Mass .. . .  The telescope is to be mounted in an ob
servatory upon Wilson Peak, of the Sierra Madre Moun
tains, 12 or 15 miles back of Los Angeles, Cal. 

GUN POWER-The range and penetrating power of 
modern rifles are tremendous. The six-inch rifle will hurl 
its proj ectile through ten and a half inches of wrought 
iron a thousand yards from the muzzle. The eight-inch 
rifle will pierce sixteen and three-tenths inches of iron at 
the same distance. The ten-inch rifle that the rejuvenated 
Miantonomoh will carry will send its missile through 
twenty-one inches of iron a thousand yards away. The 
twelve-inch rifle, of which we are to have a supply in the 
future, will penetrate twenty-eight inches of iron at a 
range of three thousand feet. 
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METAL VALUE-The price of platinum has recently 
advanced very greatly, until now it is nearly equal in 
value to gold. In July, 1889, the price wa, $8 an ounce, 
six months ago it was $14, and at this writing it is $20 an 
ounce, while gold is quoted at $20.70 (sic). This rapid rise 
in the value of the metal is due to the steadily increasing 
demand from the manufacturers of electrical apparatus. 

CHOLERA-Ad vices received from Tokio, via Yokohama 
and British Columbia, contain intelligence of the terrible 
outbreak of cholera which has taken place in Japan, by 
the ravages of which upward of 200 deaths were occurring 
daily. 

ANCIENT ROSE-At Hildesheim, in Hanover, there is a 
celebrated rose bush, the oldest in the world. Charlemagne 
himself planted it more than a thousand years ago in 
commemoration of the embassy received from the caliph 
of the Thousand and One Nights, Haroun al Raschid. 

EXHIBIT-The 59th annual exhibition of the American 
Institute opened, in this city, on October 1, and is now 
in progress ... Among the photographic novelties is the slot 
machine for taking photographs. On sitting in position 
and dropping "a nickel in the slot" and executing some 
manipulations, a photograph of the sitter is passed out. 

PRECIOUS-Uranium was unknown a century ago, but 
a lode has been found in a mine in Cornwall, England. It 
sells for $12,000 a ton. 

SHIPS WITHIN SHIPS-A floating island made of steel 
1,000 feet long, 300 feet wide, and drawing 26 feet of 
water - such is the type of ship as described by Sir 
Nathaniel Barnaby . . .  Constructor Barnaby would load 
and unload his ship in midstream by lighters, and, instead 
of breaking their bulk, would take them aboard, hull and 
cargo, for his plan includes a clear sheet of water for 
them 'tween decks, a miniature harbor into which they 
may be floated at one port and floated off again at another. 
Once the lighter fleet containing the ship's cargo is properly 
arranged aboard, the floating basin can be pumped dry 
and all comfortably stowed for the voyage - the sea 
being let in again after the ocean has been crossed, and 
the cargo thus distributed in many bottoms floated ashore. 

ADVERTISERS during the Fall season of 1 890 included: 
Keuffel & Esser Co. ( surveyor's instruments); L. S.  Graves 
and Son ( elevators); Armstrong Man'f'g Co. ( stocks and 
dies); Hartford Steam Boiler Inspection and Insurance 
Co. ; The Eastman Company (Kodaks); G. Gennert, ( Mon
tauk cameras); Rochester Machine Tool Works ( stationary 
engines); Felt & Tarrant Mfg. Co. ( Comptometers); Bab
cock & Wilcox Co. ( steam boilers); Overman Wheel Co. 
(Victor bicycles); Smith Premier Typewriter Co.; Millers 
Falls Co. (saws) ; John A. Roebling's Sons (wire rope)' 
The Eagle Bicycle Mfg. Co.; Seneca Falls Mfg. Co. (foot 
power machinery); Edison Lamp Co. ; L. S. Starrett (mi
crometers); The American Bell Telephone Co. ; The Pictet 
Artificial Ice Company; L. Manasse (magic lanterns); In
gersoll-Sergeant Rock Drill Co. ; Rand Drill Co. How 
many of these names are familiar today or strike re
sponsive chords in your memory? 
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We want your telephone service to be good and quick and 

cheap. But there's more to it than that. We want it to be 

courteous too. 

No matter what the occasion, there's always time for a 

cheery "please" and a pleasant word of thanks. That is the 

Bell System way. It is one of the fine tradi

tions of the telephone business. 

BELL TELEPHONE SYSTEM 

PREPAREDNESS-THE BELL SYSTE.�1 IS PREPARED TO DO ITS 
PART IN THE NATION'S PROGRA:1I OF NATIONAL DEFENSE 
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TWO MACIlIN[ GUNS. 

M E C H A N I CAL S H O CK- T R O O P S  

O F  T H E  B L I T ZKRIEG 

III GI-IT Tfl.NK I 
.S\.IOIlT TYP£.. 

C,UNH"'L 

M
ODERN land warfare, as conceived by the Germans, puts the tank on 

the second line of offense, to follow the spearhead of the attack
the dive-bomber. Having built vast numbers of these mobile, light ar
tillery units, the Nazis have been able to sweep irresistibly across sev
eral countries. Several types of tanks are employed, including the two 
shown here ; a light tank, long type ; a light medium type ; and possibly 
larger types. The short, light tank, above, mounts machine guns, car
ries a crew of three, and has a road speed of perhaps 30 miles an hour . 
The long, light type mounts a machine gun and either 37 -mm or 
standard anti-tank guns. The light medium tank is similar to the long, 
light type, but has a look-out hatch and heavier gun. The heavy me
dium, below, mounts a 7 5 -mm gun in a turret, several machine guns, 
has a crew of seven. Drawings from The Illustrated Lon-don News. 
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BOMBERS PLOS BATTLESHIPS 

Both Are Needed For Co-Ordinoted Effort 

WHEN the editor of Scientific 
American requested this ar

ticle, he suggested the t i t  I e 
"Bombers versus Battleships . "  
Since the days of General William 
Mitchell, of the U. S.  Army Air 
Corps, controversy has raged upon 
this subj ect and many articles pur
porting to analyze the problem of 
bombs, or bombers, versus battle
ships have appeared. Events abroad 
have intensified interest in this 
question and it is, therefore, quite 
understandable that the editor 
should think his readers would be 
interested in the subj ect. 

In the writer' s  opinion, however,  
no more dangerous argument bear
ing on national defense problems 
than this very question of bombers 
versus battleships has ever oc
curred. In the writer's  view, it 
would be about as easy and conclu
sive to present a discussion upon 
the subj ect of brothers versus sis
ters or, to select an analogy closer to 
the question, infantry versus tanks, 
whereas the self-evident fact is that 
we need both. The real question 
which every public-spirited officer 
of the Army or Navy, or for that 
matter, every public-spirited civ
ilian, is interested in, is the broad 
question of adequate national de
fense rather than any narrow ques
tion of the transient superiority of 
some particular arm over another 
arm of the national defense, and 
that under certain given conditions. 
Hence the title selected and used 
above. 

There never has been any argu
ment, to the best of the writer's 
knowledge; about the fact that a 
bomb, if it hits, will damage a bat
tleship-or anything else which it 
m ay strike. There has been a great 
deal of discussion, some of it quite 

The opinions or assertions contained in this article 
are the private ones of the writer, and are not to 
be construed as official or reflecting the views of the 
Navy Department or naval service at large. 

A. B. V O S S E L L E R  
Lieutenant Commander, U.  S. Navy 

acrimonious, as to whether one 
bomb will sink a battleship and if 
not one bomb, then how many. 
That type of argument proves noth
ing, beclouds the issue so far as the 
uninformed are concerned, and is 
generally destructive to the best 
interests of our national defense. 

NATIONAL 
DEFENSE 

The fact of the matter is that a 
battleship, or any other warship, is 
a very strongly constructed vessel 
and the damage which will be sus
tained by a hit from an aerial 
bomb will be largely determined by 
the location of the hit and the par
ticular circumstances prevailing at 
the time. 

The whole controversy of bomb 
ers versus battleships is strongly 
reminiscent of similar controversies 
which took place years ago con
cerning the relative merits of bat
tleships and destroyers, and like
wise battleships against submar
ines. At that time the proponents 
of the battleship stoutly maintained 
that the battleships were superior 
to the destroyer and the submarine, 
each with its torpedo ; and the pro
ponents of the destroyer and sub 
marine were equally as insistent 
that their pet weapon had ren
dered the battleship obsolete. It 
should have been obvious then, as 
it is to all thinking p eople today, 
that neither was "superior" to the 
other but that, as in the contro
versy of the battleship and the air
plane, new and highly destructive 
weapons for use in naval warfare 
had been developed.  

It is submitted as highly signifi
cant that there has never been any 
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great controversy in the Navy it
self over the relative value of the 
bomber and the battleship and that 
most of this controversy has been 
thrust upon the Navy by others. 
The flyers of our Navy are not only 
naval aviators ; they are also sea
going naval officers who understand 
the inter-relationship between the 
various p arts of the Navy and 
therefore would no more sacrifice 
battleships than they would the 
Navy's aviation. 

This is believed to account, in 
large measure, for the eagerness 
with which aviation was seized 
upon as a tool by officers of our 
Navy, once its teething days were 
over and the future stature of avia
tion became apparent to the dis
cerning. The result was that all 
phases of naval aviation were 
strongly pushed and highly devel
oped with the further result, today, 
that U. S. naval aviation is pre
eminent in all its phases over every 
other air force in the world.  

DEVELOPMENT has many times 
seemed maddeningly slow to 

the officers of naval aviation, but, 
as we regard the status of things at 
present, we find that, slow though 
it may perhaps have been, it has 
nevertheless been sure and steady 
and certain. The U. S.  Navy today 
finds itself with aircraft carriers so 
far ahead of any others in the world 
in operating technique, training of 
pilots, suitability of aircraft carried, 
and, most important, training with 
the Fleet, that there is no compari
son possible. In the same way, the 
long-range patrol bombers of the 
U. S. Navy are incomparably better 
in every respect than those pos
sessed by any other air force in the 
world. 

We have now, and have long had, 
more planes of this type than 
any other air force and newer and 
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finer ones, embodying all the les
sons from our wealth of experi
ence in the past, are under manu
facture and soon to be delivered. 
The dive bomber, which has dem
onstrated its frightful power so 
overwhelmingly in the hands of the 
German air force, was pioneered, 
developed, and perfected by the 
U. S. Navy and today only the Ger
mans and U. S.  naval aviation have 
real dive bombers. All our battle
ships and cruisers carry aircraft to 
be launched by catapults from their 
parent vessels and these airplanes 
also have no peer in any air force 
in the world. The pilots who fly 
them have been especially trained 
and indoctrinated to work with 
their parent vessels and it is merely 
a matter of routine in the Fleet to 
use these aircraft for scouting, sub 
marine searching, and spotting of 
gunfire. 

Photorrapl1l: omcJal. u. S. Navy 

It will be seen from the above 
brief summary, therefore, that 
technically, and in the develop
ment and adaptation to naval use 
of new ideas, naval aviation has led 
the world. Important and encour
aging though this progressiveness 
and progress are, they are by no 
means the whole story, nor even 
the most important p art. 

Hidden above a layer of clouds and catching only occasional glimpses 

The organization of the German 
air force has recently been the sub
j ect for much argument and specu
lation. Whether, however, Ger
many has in fact a separate air 
force, whether the air force oper
ates under the army or vice versa, 
the real lesson that we should draw 
from the German operations in 
Europe is the extraordinary co-op 
eration which has been exhibited 

between air and ground forces, no 
matter how achieved. Destruction 
wrought by the German air force 
has been terrible to contemplate. 
It is submitted, however, that such 
destruction, unco -ordinated with 
advance of the ground forces, would 
not have rearranged the map of 
Europe as we find it today. 

It is in this co-ordination between 
all arms and branches of German 
national defense that the Luft
waffe has displayed its outstanding 
qualities and it is in these same 
characteristics that the U. S .  Navy, 
including its naval aviation arm, is 
likewise outstanding. For years, 

Sky -going ships of our aerial Navy. These patrol bombers have wide 
range and carry enough bombs to start and finish a battle-line job 

naval aviation has been going to 
sea with the Fleet, daily, monthly, 
year in and year out ; in each year 
for at least the last 1 5 ,  naval avia
tion has played a large, and many 
times predominant, part in the an
nual Fleet maneuvers. 

Most of the officers and men now 
serving in naval aviation have 
served in all its branches : battle
ship- and cruiser-based, patrol 
plane and oarrier squadrons. In 
their years aboard battleships and 
cruisers, they have taken their turn 
at watch-standing and know as well 
as their comrades on general ser
vice duty what the mission of the 
surface vessel is and how that mis
sion should be carried out. Aboard 
the carriers they have become thor
oughly indoctrinated in the meth
ods of co-ordinating and delivering 
the group air attack on both enemy 
surface vessels and aircraft and 
they realize full well that co-ordi
nation, timing, and teamwork are 
the essence of any j oint effort. 

I
N this connection it is of interest 

to mention that all of the non
flying line officers of the Navy are 
required to be familiar with the 
theory and practice of aviation and 
must periodically, before promo
tion, undergo examination in this 
as well as other professional sub 
j ects. These non-flying line officers 
serving in battleships, aircraft car
riers, cruisers, and tenders are, of 
course, continually working with 
the aviation personnel attached to 
these ships and they in turn learn 
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of the ground, a utility squadron flies on toward its objective 

in this practical way the capabilities 
and limitations of aviation. 

Those who serve in the patrol 
wing understand that, although 
they carry heavy loads of bombs, 
their primary mission is to act as 
the Navy's long-range, high speed 
air cruisers until the enemy is lo
cated and his intentions diagnosed. 
They understand the reason, too, 
which is that the mission of our 
Navy in the next war, as it has been 
in the past, will be to seek out and 
destroy the enemy completely and 
finally, using all the force at our 
command on the surface as well as 
above and below it . The fact that 
the British were able to evacuate 
some 3 0 0,0 0 0  men from Dunkerque 
to England under the very nose of 
overwhelming German air power 
has not been lost on these men and 
they want no sole dependence on 
air power which might allow such 
a thing, in reverse, to happen on 
our shores. 

ain, wherein the Royal Air Force 
was set up as a third arm of Brit
ain's defense with the result that 
the Fleet Air Arm cannot now af
ford the British Navy the strong 
air support which that Navy so 
badly needs. The final history of 
the present war will record the 
tragic loss of many British lives 
because of the slip -ups and misun
derstandings inevitable under any 
such system of divided control. 

The above record of progress and 
accomplishment has been set down 
so that the reader may understand 
why we in the Navy consider the 
"bomber versus battleship" ques-

tion an abstract argument. The 
problem facing the Navy today is 
to build, upon the excellent nucleus 
we now have, the expanded naval 
aviation of tomorrow, maintaining 
the co-ordination we now possess 
so that when arid if our Navy goes 
into battle, all its components will 
be there in adequate number and 
all will be working together in the 
most efficient way to achieve the 
final result-total defeat of the 
enemy. 

• • • 

AIRCRAFT 
versus WARSHIPS 
ALTHOUGH Mr. Charles Edison, 
when Secretary of the Navy 
some months ago, stated that air
planes have a temporary advan
tage over battleships, it is apparent 
that protective measures for the 
ships were already known. An edi
torial in a recent issue of The Engi
neer ( London ) discusses this mat
ter in detail and states the protec
tion necessary. We quote below a 
pertinent part of that editorial. 

"We have now had experience of 
many months of war, and it is not 
unreasonable to inquire whether 
this question can yet be answered. 
It is , of course, less a single question 
than a group covered by a single 
title, for there are ships and ships. 
If we consider first the vitally im
portant question of the battleship, 
it may be said at once that we do 
know a great deal more than we 
did. It is true that we knew before 
hand that the battleship of today 

..r --- -

It is believed to be generally rec
ognized now that one of the great 
est and most far-sighted public 
services which was ever rendered 
the United States was the deter
mined effort and successful fight 
waged by the high command of the 
Navy in preventing the formation 
of a unified air service to include 
naval aviation. We have before us 
several excellent, if also tragic, ex
amples of the difficulties which the 
United States might now face had 
our present course of action not 
been followed. The principal one 
of these is, of course, that of Brit-

Torpedo planes, dive bombers, and cruisers-they're all part of the 
team. Properly co-ordinated, they make a powerful defensive arm 
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was strongly protected by deck 
armor and was difficult to hit. To 
penetrate armor requires high 
striking velocity, and this, in turn, 
calls for a high altitude of attack 
on the part of the aircraft, though 
the greater this height the less 
chance of hitting.  Hence the two 
chief attack requisites were, and 
still are, mutually conflicting. Nor 
can modern developments mate
rially affect this position. 

"The bombs now in use are bet
ter streamlined than in the last 
war, and they are heavier, but even 
so the velocity they acquire during 
descent remains much where it was. 
Even were air resistance entirely 
removed, the vertical velocity at
tained from any height could not 
exceed that corresponding to a 
vacuum traj ectory, which from 20,-
0 0 0  feet is but llOO feet per second ; 
in practice it would, of course, be 
materially less,  and even were the 
height of release pushed up to 3 0,-
0 0 0  feet, or even 40,00 0  feet, the 
velocity would be but little greater 
since, in the neighborhood of the 
speed of sound, the rapid rise in 
air resistance cushions further in
crease . Nor could an attack during 
a dive from high altitude materially 
alter the situation, since an initial 
downward speed of even 400 feet 
per second would hardly affect the 
velocity at sea level. To fire the 
bomb downward fast enough to in
crease the ultimate speed would, for 
a bomb of adequate size, require an 
aircraft gun of such dimensions 
and weight as to be outside the field 
of possibility ; whilst any form of 
rocket-bomb is likely to present 
great practical difficulties. Hence, 
if the armored deck can keep out 
a bomb which arrives with a strik
ing velocity of llOO feet p er sec
ond , it can be said to have the latter 
beaten. And this, our present war 
experience has shown it can do. 

"ONE at least of our battleships 
has been hit by such a bomb 

and the armored deck has proved 
to be j ust that protection which our 
naval architect said it would be. 
Hence the contest between the bat
tleship and the bomb has largely 
ceased to be the doubtful factor 
that it was. It is true that this 
leaves out of account the 'near
miss , '  the bomb which explodes 
under water close to the ship ,  but 
this should be regarded rather as 
an attack by a mine or aerial tor
pedo than by a bomb. The essence 
of a bomb is to cause such an ex
plosion inside a ship as will dam
age the vital machinery below the 
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armored deck, or even hole the 
ship from the inside ; whereas the 
obj ect of the mine is to blow in the 
side or bottom of the ship by means 
of the intense pressure wave 
created in the water by its detona-

• 

BELLDIVERS 

• 

tion. Hence the 'near-miss' must 
be looked upon as a mining attack 
and any battleship adequately pro
tected against mine and torpedo 
may be looked on as protected also 
against the 'near-miss.' " 

• 

Describing the Technique of Dive-Bombing, 

Conceived for United States Naval Use 

JA M E S  L. H. P E CK 
Author of "Armies With Wings" 

YOU are at the controls of a rap 
idly climbing dive-bomber-the 

most feared, most spectacular of 
warplanes-miles out over the sea, 
leading a three -plane "V" forma
tion in search of an enemy cruiser. 
You level off at 8 0 0 0  feet. A mo
ment later, you spot the warship 
off the port wingtip ; you lift the 
microphone and radio a terse com
mand to your "wing men. " The one 
who is flying behind and to your 
right, slides over neatly and settles 
into place behind the left, or Num
ber 2 "wing man." Now the dive
bombers are in left echelon, or step 
formation-an excellent arrange
ment for the attack. 

You swing in a wide curve to the 
left ; it is early afternoon and you 
want to keep the formation between 
the sun and the enemy so that the 
ship ' s  anti-aircraft gunners will 
find difficulty in spotting you. Peer
ing down at the dark sea to ascer
tain wind direction, to check the 
drift of smoke from the ship ' s  fun
nels, you note that the wave crests 
are rolling in a direction almost 
parallel to the cruiser' s  course . 
Good. From the angle you are con
templating attack, the wind's ef
fect will tend to compensate for the 
common tendency to bomb "over, "  
o r  beyond the craft. There will be 
j ust one attack ; each plane is car
rying an llOO-pound armored de
molition bomb ; each must count. 

A succession of staccato explo
sions j ust reach you from below 
when they are duplicated a short 
distance above, and behind the 
formation. You make a sharp tack, 
then another in the opposite direc 
tion ; then you lead the formation 
down about 200  feet and make an
other tack. Shrapnel, accompanied 
by blossoming, black puffs, burst 

where the planes were a few sec
onds ago. Almost over the vessel 
now ; you slide to the left j ust a bit .  
The ship is  turning, but it will be 
j ust right by the time the bombers 
drop down. 

Another terse radio command. 
You roll the speedy monoplane 
over on its back, "peeling off" the 
echelon and heading down in one 
big hurry. You are shooting down, 
a bit over on your back-upside 
down. Now the plane is vertical ; 
you're streaking down an invisible 
roller-coaster with the sun at the 
top. The huge engine down ahead 
is throttled back, but not all the 
way, because the carbureter would 
flood and the engine would cool off 
too quickly. Down at the bottom 
you're going to need all the engine 
you have to get up and away. You 
have trimmed the bomber' s  elevator 
tabs so that the ship is slightly 
nose-heavy ;  it dives better so. 
Your eye is glued to the telescope 
sight, and you watch the cruiser's  
gray-looking deck and superstruc
ture rush up toward you. 

THE sea grows bluer. Guns, tur-
rets, deck gear, and the scramb 

ling crew become larger and more 
distinct, more detailed. Machine 
guns swing in the direction of your 
plane, you are literally flying down 
the gun barrels . But the sun is with 
you, protecting you. Your left hand 
darts to the bomb release toggle . 
You bring the nose up a trifle, j ust 
before the toggle is pulled. If the 
ship were on its back or perfectly 
vertical at the time of release , the 
bomb would take a part of the pro
peller along as it dropped away. 

N ow! You can feel it as the 
bomber is freed from its half-ton 
burden. You ease back on the con
trol stick, and ease the th'rottle 
open. Ease is definitely the word: 
You pull out of the streaking dive 
in such a manner as to make it 
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easy on both the plane and your
self. A weighting force crushes you 
down against the seat, but there is 
no blanking-out of vision because 
the pull-out was gradual. Momen
tum of the dive, and the power of 
the engine, boost the dive -bomber 
up the other side of the invisible 
roller-coaster at a terrific rate. 

- -
Photographs: Om.lal. U. S. Navy 

You look back over the tail at 
streaking tracers from the vessel 's  
machine guns, but you've much too 
much speed. Your Number 2 man 
comes out of his dive just above the 
pall of smoke from your bomb. 
There's a flash and mushroom of 
evil smoke as his bomb hits the 
ship's taffrail. Then the Number 3 

pilot lets go. Just aft of the 
Newest of our dive-bombers is this sensational Northrop XBT-l 

stern, you see a huge bil-
low of white foam, then a 
geyser and an expanding 
ring of churning water. 
Tiny splashes are every
where, caused by the rain 
of debris. 

You throttle down so 
that the "wing men" can 
join up. But the formation 
is just a loose string,  a fol
low-the-leader affair. The 
cruiser lists badly to star
board. Your gunner is 
watching through glasses 
from the enclosed rear 
cockpit. Men are scurrying 
about the deck of the 
cruiser, manning the boats. 
The ship is going down 
by the stern, slowly but 
steadily. 

Again you pick up the 
microphone ; but this time 
your message has to do with 
saving life, not the taking. 
You report the success and 
completion of your mission, 
and give the sinking ves
sel 's  position so that one of 
your destroyers can pick up 
the survivors. 

That is dive-bombing -
the method by which more 
than a few ships have been 
sent to Davy Jones' Locker 
during World War II ; the 
method by which Nazi fliers 
soften land defenses as 
they form the spearhead of 
the swarming blitzkrieg 
assault. This new tactical 
employment of the dive 
bomber against airdromes, 
fortifications and gun em
placements, troop concen·
trations, supply depots, and 
other obj ectives in the Brit-
ish back areas is designed 
to supplement artillery fire. 
H i t l e r ' s  Sturzkampfflug-

.. 

Douglas TBD-l's, of Torpedo Squadron 
Five, "on the way down" in formation 
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zeug - literally meaning dive 
fighter, and popularly known 
and feared as "Stuka"-wreaked 
havoc in Spain, grounded the 
ill-fated Polish Air Force in j ust 
three days, helped make central 
Norway untenable for the Allies, 
was a prime factor in bringing 
about the capitulation of France. 

M
OST widely known "Stuka" is 

the gull-winged Junkers 
JU- 87 monoplane which is 
powered by a 1 00 0 -horsepower 
Junkers Diesel motor, and has a 
top speed of 242 miles per hour. 
The outstanding features of this 
four-year-old, all-metal, dive
bomber are its wing flaps and 
slots and deflector fork. The 
flaps comprise four hinged sur
faces on the wing's trailing edge 
which may be lowered to in
crease the air 's  drag, thereby 
slowing diving speed from 430 

miles per hour to j ust a few 
miles per hour more than the 
ship's  top speed in level flight. 
Used in combination with these 
"diving brakes" are two slots or 
foils in the leading edge of the 
Stuka' s  wing-all of which make 
for bombing accuracy, in that 
the craft can dive within a few 
hundred feet of the ground 10 
release its deadly cargo. The 
"Stuka's" deflector fork is the 
bomb rack gadget which lowers 
the 1 1 00 - or 5 5 0 -pound bomb so 
that it will clear the arc of the 
propeller blades when released. 
The bomb is carried snuggled up 
against the center section of the 
wing to diminish air resistance. 
When the pilot makes ready to 
dive, the rack is extended. Addi
tional firepower consists of four 
110 -pound bombs carried in wing 
racks, and three . 3 1 2  caliber 
Rheinmettal - Borsig machine 
guns ; two in the wings and one 
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Official photogTllph. U. S.  Navy 
Grumman mid-wing fighter "peeling off" into a dive. "Peeling off" in
creases accuracy, as pilot can keep target in sight; when nosing over into 
a dive, motor and cowl hide target until ship is at a steep angle 

for the rear gunner to ward off 
back-biters. 

Closely resembling the Junkers 
plane is the B & V Hamburger 
1 37-an all - metal, single - seater 
having the same up -swept wing and 
pointed nose. The Henschel 1 2 3  is 
a stubby biplane powered by a 
radial air-cooled engine ; it carries 
the same armament and bomb load 
as the more widely known Junkers .  
All three prototypes were origin
ally classified as attack planes or 
Schlacht!lugzeug, and they engage 
in attack-plane tactics as well as 
dive bombing. The latter are em
ployed against more or less isolated 
obj ectives whose destruction calls 
for extreme accuracy. When straf
ing enemy troops, however, the at
tack-plane tactics demand low-fly -

i n g  assaults in which the "Stukas" 
do not dive steeply, but maneuver 
on level keel. 

Machine-gun fire from craft fly
ing at tree-top altitude in horizon
tal attitude describes a grazing, 
creeping barrage, while that from 
planes in a steep dive is neces
sarily limited in its forward travel . 
The level assault offers more pro 
tection, in that hedge-hopping 
"Stukas" are within sight and 
range of ground machine-gunners 
-larger anti-aircraft guns are use
less against planes flying lower 
than 1 0 0  feet-for the shortest pos
sible time. When diving at a steep 
angle, they may be seen and fired 
upon as they are on the way down 
and, necessarily, on the way up 
following the pull-out. Low-flying 

craft are difficult to perceive from 
higher altitudes, and this offers 
some protection against enemy 
pursuit planes. "Stukas" operate 
in three-plane units in both div
ing and level-flying assaults.  

Because of the sensational suc
cess of both dive and attack tactics 
in World War II, it would seem that 
these are new applications. But 
Germany developed an attack plane 
-the armored, all-metal Junkers
Fokker, carrying three machine 
guns and some 200 pounds of 
bombs-early in 19 17 ; and the 
United States conceived the dive 
bomber, primarily for naval use, 
j ust ten years later. The famous 
Martin dive-bombers and Curtiss 
"Helldivers, "  with their character 
istic, back-swept upper wings, be
came the pride of the Naval Air 
Service, and the Curtiss 02C's  did 
yeoman service with the Marines 
in Nicaragua. 

T
ODAY, the all-metal Curtiss 
SBC-4 biplanes form a very im

portant part of our Flying Fleet, 
together with the Douglas SB2U 
and Northrop XBT - 1  monoplanes. 
The former two are known as 
scout-bombers ; like their brothers 
of the Army, the reconnaissance 
bombers, once they spot the enemy, 
they stop scouting and commence 
bombing.  The Northrop, newest 
of the Navy's dive craft, is a two
seater and strictly a dive-bomber . 
There can be little doubt that, after 
the most convincing demonstration 
abroad, Uncle Sam will provide 
faster and better dive-bombers 
aplenty for U. S .  defense. The 
"Helldivers" have come of age. 

• • • 

SMOKELESS, FLASHLESS 

New U. S. Powders Don't 

Betray Gun Positions 

A SUPERIOR quality of propellant 
powder will be manufactured at 
new powder plants which are to 
be built by the government near 
Louisville, Kentucky, and operated 
by the du Pont Company. When 
these plants are ready, the nation's 
present output will be tripled, these 
new ones making something like 
2 0 0 , 0 0 0  pounds per day. 

The new powder is not only 
smokeless but also flashless so that 
when a gun is fired at night only 
a dull red glow may be seen a short 
distance from the gun. It is said 
even the noise will be decreased. 

188 SCIENTIFIC AMERICAN OCTOBER 1940 



-------------------------------- A V I ATION--------------------------------

Siko r sky ' s He l ico p t e r  

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

IN our September issue we re
ported on Igor Sikorsky's  views 

regarding the utility of the heli
copter in military operation. With 
these views we agree thoroughly. 
But the pioneer inventor does not 
merely hold views ; he builds air
craft to substantiate them. Witness 
the VS- 3 0 0  helicopter, recently 
constructed and tested in the plant 
of Vought- Sikorsky Aircraft. 

The new helicopter, as indicated 
in our photograph, is equipped 
with a single lifting rotor, three
bladed and 2 8  feet in diameter. 
There is considerable advantage in 
a single rotor, because the maxi
mum lifting and forward flight 
efficiency are secured thereby, and 
because the overall dimensions are 
kept down to a minimum. More
over, with the engine placed im
mediately below the rotor hub, the 
transmission system is reduced to 
its barest elements. With a single 
lifting airscrew, there is, however, 
a turning moment to take care of ; 
the fuselage and its occupants 
would otherwise spin around diz
zily in space. This difficulty is met 
by placing a small auxiliary air
screw at the very tail of the heli -

copter, rotating in a plane which 
is parallel to the plane of symmetry 
of the helicopter. With this plane 
of rotation, the auxiliary airscrew 
provides lateral thrust and the 
turning moment of this thrust 
counteracts the torque of the main 
rotor. When the pitch of this aux
iliary airscrew is varied, its thrust 
is varied. Hence rudder action is 
provided. 

The reader will note that there 
are two other auxiliary airscrews, 
mounted on outriggers from the 
tail end of the main fuselage. The 
pitch of these screws can also be 
varied at the will of the pilot. If 
their pitch is varied simultaneous
ly they give longitudinal control ; 
that is, control in pitching the craft 
up or down. If the pitch of the 
two outboard screws is varied dif
ferentially, they give lateral con
trol like the ailerons of an airplane.  

Thus the Sikorsky helicopter 
has control about all three axes, 
( which is an essential of all air
craft ) .  Since the controls are 
engine driven they are operable 
when the machine is hovering,  
while ordinary movable control 
surfaces are operative only when 
the aircraft has forward velocity . 

To secure vertical ascent it is 
only necessary to give the blades 
of the main rotor a fairly large 
positive pitch. While the machine 

Igor Sikorsky flying his helicopter 
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Conventional propeller shank, 
and shank with cuff ( see below) 

has not yet risen to very high alti
tudes, the photograph indicates 
that ascent has been achieved. 
Forward flight is achieved by 
simply inclining the machine for
ward-that is, nose down-using 
the elevator airscrews for the pur
pose. Thus the thrust of the main 
rotor has a forward component 
which serves to accelerate the ma
chine in a horizontal direction. As 
a matter of fact, the helicopter can 
go forward, backward or sidewise. 

In case of engine failure, the 
pitch of the main rotor will auto
matically decrease so that vertical 
or gliding descent at a steep angle 
will become possible j ust as with 
an autogiro. The auxiliary screws 
remain in the same mechanical 
connection with the main screw 
whether power is off or on. There
fore the auxiliary screws remain 
operative as controls even when 
the engine is dead. 

We congratulate Mr. Sikorsky 
on an elegant solution of the heli
copter problem, and await further 
progress with real expectations . 

• • 

PROPELLER CUFFS 

O NE of our photographs shows, 
in its upper left corner, a conven
tional type of Curtiss Electric Con 
trollable Pitch propeller with the 
blade shank exposed. At the lower 
right the blade shank is covered 
by a so-called "cuff. " The cuff, of 
sheet aluminum alloy, continues 
the airfoil section of the blade, im
proves the streamlining and hence 
the efficiency of the propeller. 
Moreover, the thrust of the propel
ler is now distributed more closely 
to its center so that air is driven 
backward forcibly to the inner por
tions of the engine. Cooling is im
proved thereby. The sheet alumi
num cover is easily removed and 
serviced, and we should not be sur
prised to see the use of cuffs become 
widespread.-A. K. 

1 8 9  



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

G e r i atr ic s 
The New est M ed ical Sp ecial ty Deal s  w ith 

the A g ing, Now that the El d erly I ncrease 

BAReLA Y M O O N  N E W M A N  

WITH surprising suddenness, a 
new division of medicine has 

appeared-geriatrics-to help old
sters grow older, toward maximum 
l ongevity. The name was coined 
long ago, from ger-indicating old 
age, and iatrics meaning therapy. 
But, until a year or two ago, the 
specialty was little more than name. 

The aged we have always had 
with us. Why this sudden great in
terest ? We have only to look about 
us-to see more individuals than 
ever before in the upper age brack
ets. 

Greater than ever in world his
tory are the odds in favor of our 
reaching advanced age. In Rome 
during the early Christian era, life 
expectation at birth was probably 
only 20 to 25 years. In certain 
European cities of two centuries 
ago, the newborn could expect to 
live 25 to 35 years. In the United 
States, j ust after the Revolutionary 
War, the expectation of life at birth 
was 30 to 35 years ; in 1 9 0 0 ,  50 years ; 
today, white male babies can look 
forward to 6 0  and female to 63 
years. The increase in expectation 
of life, at birth, since 1 900 ,  slightly 
surpasses the increase during the 
previous 1 00 years. By 1 9 6 0 ,  a new
born boy of this country may ex
pect to live 75 and a girl 8 0  years.  

There has been no observable in
crease, however, in the maximum 
length of life attainable by the most 
longevous man or woman. Persons 
surviving to advanced ages do not 
live longer than formerly. In fact, 
it is believed that those who, in 
1 8 9 0 ,  reached three score and ten 
could expect more years than men 
and women who today are entering 
their eighth decade. 

Only the average duration of life 
has been increased. Thus, in 1 8 9 0 ,  
7 2  percent o f  U. S .  b o y  babies a t 
tained the a g e  o f  ten ; now more 
than 91 percent do. The early dan
gerous years are more often sur
vived, and so the average age at 
death has gone up. Medical discov
eries and their wide application, 

public health measures, improved 
nutrition, the elevated standard of 
living, and education, deserve the 
credit . The chief successes have 
been over microbic diseases
smallpox, bubonic plague, yellow 
fever, typhoid, diphtheria, tuber
culosis. And newer nutritional dis
coveries may right now be in the 
midst of adding another 10 percent 
to the present average age at death. 

In the meantime, the birth rate 
has been declining. By 1 9 50 ,  ac-
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An effect largely of aging pop
ulation is the upward trend of 
the curve: more people live long 

cording to some calculations, our 
population will have become sta
tionary, with the number of births 
equaling the number of deaths. 

Declining birth rate and declin
ing mortality rates for infancy, 
childhood, adolescence, and early 
adult life co-operate to yield an 
aging population. A century ago, 
youngsters under 20 made up half 
our population. Today only a third 
of U. S . individuals are in this group. 
A century ago, less than three per
cent of the population were elder
ly ; that is, 6 5  and older. This per
centage has already been doubled. 
Within another half century, men 
and women past 65 will make up 
more than 1 5  percent of the total 
population. More striking,  how
ever, is the fact that about 27 per
cent of us are today already 45 
and older. In 1 9 80,  more than 40 
percent of U. S.  persons-infants to 
oldsters-will be 45 at the young
est.  In another ten years ( 1 9 5 0 ) ,  

the elderly ( those past 6 4 )  will be 
as numerous as children under five 
years of age-the percentage of 
each in the total population will be 
about eight . The geriatrician will 
have as many patients as the 
pediatrician. 

Pensions, old age "economic "  
schemes, and o l d  a g e  pressure 
groups have come to the fore, and 
doctors, like the rest of us, are 
awakening to the results of the 
crowding of the higher age brack
ets. The social and economic results 
are going to be enormous.  Business 
and its advertisers must take into 
account the aging of the "average" 
consumer, who will have different 
tastes, interests, attitudes, habits, 
pleasures - and, above all, prob 
ably, increased conservatism. The 
dependent oldster is replacing the 
dependent youngster. 

The average doctor notes not 
only that his average patient is 
older but also that the number of 
aged patients has increased. Old 
age is commonly said to begin at 
65. However, many individuals are 
really younger at 7 5  than the 
average person is at 55 to 6 0 .  Time 
is a poor indicator of degree of 
senescence. 

THE geriatrician does not find 
new diseases appearing after a 

certain age. The elderly have prac
tically all the diseases of youth, 
but none additional. At certain 
ages, however, certain disorders 
are more common. The so-called 
degenerative disorders-especially 
of the circulatory system, the kid
neys, and the brain-are less fre
quent in youth, more frequent in 
the upper age brackets. Sexual de
cline sets in usually during the mid
dle years, if not before, so is not a 
problem for the geriatrician alone. 

Heart disease takes its greatest 
toll during the fifth decade, and 
then declines in relative import
ance-though still very important 
-as far as geriatrics is concerned. 
Arteriosclerosis, found even in 
babies, is almost universally pres
ent in oldsters . Chronic high blood 
pressure becomes more and more 
common as years are accumulated. 
The kidneys increasingly a r e  
sources of ills as the decades pass. 
Heart, blood vessels, and kidney 
pathologies carry off two thirds of 
those dying between the ages of 80 
to 89. Cancer, also found even in 
babies, is most common in later 
years. For white males, cancer 
reaches its mortality peak between 
the ages of 6 0  and 69, but during 
the next ten years is almost as im-
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portant a cause of death. 
Among women, cancer is 
most prevalent from 50 to 
59, but during the next 20 
years the mortality re
mains high-second only 
to mortality from heart,  
blood vessel, kidney dis
eases. The mortality haz
ard of tuberculosis at
tains one peak in the 
middle twenties, and a 
second peak in old age. 
After 60, the tuberculosis 
death rate rises sharply, 
the aged having a lower 
resistance to this disease 
than the middle-aged. 

1870 
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The geriatrician, then, 
must be especially expert 
along specific lines. Fur
thermore, in advanced 
age, though there are no 
new disorders, the same 
disease usually runs a 

mustratlons courtesy Metropolitan Life Insurance Company 
What medicine, public health measures, improved nutrition, and better 
education are doing to the age composition of our population. 1850-1930 
are from census data, 1940-1980, estimated by Thompson and Whelpton 

course markedly different from 
that followed in earlier decades. 
The tissues and organs have 
changed with time--some say be
cause of time, but nobody can prove 
this speculation. The reaction of 
the old body is different, and so are 
the symptoms and the treatment. 
Fever typically present in the dis
eased person of lesser years may 
often be absent ; in lobar pneu
monia, the patient may stage a 
quiet, fadeout without fever. Ap
pendicitis simulates mere intestinal 
obstruction. 

Generally, in the old, there has 
been loss of weight and height. The 
fat depots beneath the skin, as of 
cheeks and temples, are much re
duced. The skin itself is, as we all 
know, markedly altered : more pig
mented, drier, rougher, wrinkled 
of course--though the degree of 
wrinkling is not a good' indication 
of age. The sweat glands and oil 
glands are wasted. The muscles 
are deteriorating, perhaps under
going fatty degeneration. The heart 
is enlarged, and has deposits of ab
normal substances, as do the blood 
vessels, now much less elastic. 
Lung capacity is much diminished. 

The bones have become some
what porous and fragile from loss 
of calcium and phosphate and from 
gain of organic matter. There is 
less cartilage. The spinal curves 
are accentuated. 

Digestive secretions are less in 
quantity and potency. The stom
ach, for example, is much less effi
cient, the gastric j uice having a 
diminished content of hydrochloric 
acid. The alimentary tract is liable 
to bulging and the motility of its 

muscular walls seems to be weaker. 
The liver, kidneys, spleen, pan

creas, and brain are smaller and 
firmer, and their active cells have 
been extensively replaced with 
relatively inert fibrous tissue and 
fatty or other growths. Nerve cells 
of brain and spinal cord have accu
mulated mysterious granules, called 
waste materials by some investi
gators.  Tonsils and lymph nodes 
are extremely shrunken, and the 
enigmatic thymus gland, too. The 
acid-alkali balance is readily upset 
and more slowly returns to the 
normal condition when disturbed, 
as by toxic substances. The lower 
extremities are less sensitive to vi
brations. Sense of b alance i s  im
paired. In fact,  as a general phe 
nomenon,  sensation throughout the 
body is impaired-"the organs suf
fer in silence, "  as one geriatrician 
puts it. Even traveling gallstones, 
excruciatingly painful in more 
youthful days, may in the elderly 
pass painlessly down the duct from 
the gallbladder. Youth's elasticity 
and resilience have sagged. 

S
UCH changes encountered III 

younger patients would be 
called pathological. The geriatri
cian, rightly or wrongly, must now
adays regard them as normal or 
"physiological. "  He must not let 
these common or characteristic 
changes obscure diagnosis of out
right-more serious or more rapidly 
acting-disease, for the time being, 
at least ; senescence not being called 
disease. To recognize disorder in 
the aged, the geriatrician must first 
be familiar with the moving picture 
of that which is termed "orderly 
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progression of changes incidental 
to living long. "  It is difficult to 
know what is normal or orderly 
when most of the body is  sinking 
into disorder ; practically, the "nor
mal" is the run-of-the-mine, or 
commonly observed, degeneration. 
The geriatrician's task is all the 
more confusing when he encounters 
the stalwarts of 80 or even 90 who 
are evidentally old but still hale 
and hearty - with good brains, 
hearts, livers, and stomachs. These 
stalwarts are either abnormal or 
supernormal! Their secrets the 
future may elucidate. 

Treatment in geriatrics is  as 
specialized and difficult as diag
nosis .  A severe disease frequently 
offers only mild symptoms until 
there is sudden collapse and death. 
Reaction to drugs is  greatly altered ; 
they are absorbed slowly, and often 
fail to give their familiar results.  
Heart stimulants may not stimu
late, and sedatives may excite, 
usually do. And the drug's effect 
today may be changed tomorrow. 
Long stays in bed are unsafe ; pneu
monia or suddenly increased heart 
weakness makes insidious attacks. 

On the other hand, the aged body 
has astonishing powers. Contrary 
to popular belief, the aged endure 
surgery better than many young
sters . It is often stated that the 
wounds of the aged heal slowly. 
Wounds in the adult of any age 
heal more slowly than wounds in 
the child. After the middle years, 
there is no perceptible retardation. 

Diet is important. The vitamins 
of liver, especially the different 
vitamins B, have taken on in
creased importance for the geria-
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trician ; many of his patients are 
deficient in these. Out of fear of 
food, many old men and women in
dulge in harmful food fads. Still 
less fat should be eaten, and much 
fattening food avoided. The light
weight wins the battle of the cen
tury. Discoveries on the way may 
amazingly add to the life expecta
tion after 6 5 .  

The geriatrician points o u t  that 
the psychology of the aged is of im
mense importance. Indeed, phy
sicians are more and more im
pressed by the theory that the life
long outlook has maj or effects on 
the body. The chief cause of early 
death-before one's actually al
lotted span is accomplished-is 
surely the phrase "three score and 
ten . "  This phrase, the geriatrician 
knows, should be replaced by one 
indicating the real span of life. 
Man possibly is endowed with a 
life span of more than 1 0 0  years
how much more, even the geriatri
cian with his rapidly increasing 
wisdom does not know. But this 
new specialist, in an apparently 
discouragingly difficult field, is  en
couraged to find out-by keeping 
his patients well, if he can, well 
past the century mark. In the 
meantime, the basic bio-sciences 
proceed with the still unavailing 
search for secrets of rej uvenation. 
But of rej uvenation, the geriatri
cian can take no note ; there is to
day no such thing for man or 
woman. Tomorrow ? 

• • • 

STEADILY BETTER 

Three Decades of Science and 

Child Mortality 

STRIKINGLY presented in the curves 
of the accompanying figure, from 
the Statistical Bulletin of the 
Metropolitan Life Insurance Com
pany, are figures which show what 
three decades of scientific research 
has enabled medicine and public 
health to have done to cramp the 
style of a variety of prominent dis
ease germs. Encouraging are these 
accomplishments, especially since 
intensification of the same efforts 
are expected to continue their im
provement. 

The curves are not based on the 
general average of the child popu
lation but on white children in
sured in the Metropolitan. The 
children insured distinctly are not 
those of a favored class ; they are the 
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children o f  a n  urban, wage-earning 
group who take out small industrial 
policies - say, $250 - and pay the 
premiums at the rate of a few cents 
a week. Figures for the general 
population would, however, not 
show much variation. 

ROTO 

New Cancer Treatment 

Method By X-Rays 

AN improved method of using X
rays in the treatment of cancer 
hidden inside the body has been 
devised by Dr. S.  J. Hawley, Roent
genologist at the Geisinger Memo
rial Hospital, Danville, Penn
sylvania, and is used with modern 
Westinghouse X-ray apparatus . 

"In the treatment of cancer hid
den deep beneath the skin one of 
the limitations is the amount of 
X -rays which the skin can tolerate 
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during treatment, " Dr. Hawley 
states . "The X-rays must pass 
through the skin before pene
trating to the cancer, and, since 
the skin is closer to the X-ray 
tube, it is subj ected to a larger dose 
than the cancer. . .  To get a larger 
dose into the deeply situated 
cancer without harming the skin, 
it has been common practice to aim 
two, three, four or more beams of 
X-rays at the cancer through 
separate areas of the skin. This al
lows a large dose to be given to the 
cancer while spreading the dose 
over a large area of the skin. "  

D r .  Hawley's  method is t o  spread 
the dose over the largest skin sur
face while always aiming the beam 
at the cancer ; he places the patient 
on a turntable and rotates him 
during the treatment. The patient 
is positioned on the turntable so 
that the cancer is centered on the 
center of the turntable and the X
ray beam is aimed at the cancer. 
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WE CONSUME-The average American each year re
quires only 30 pounds of textile fibers and a ton of food;  to 
meet his power demands, however, he burns 10 ,000 pounds 
of coal and oil and salvages still more energy from water
falls, wood, and wind.-The Industrial Bulletin of Arthur 
D. Little, Inc. ,  No. 160 .  

OUR DAILY BREAD-Three pounds of food and four 
pounds of water a day will keep the body functioning, but 
these would be of little use without 34 pounds of air daily. 
-G. R. Harrison, "Atoms in Action," page 293.  

MILES OF R. R .  TRACKS-If all the railroad tracks in 
the United States were so laid out, they would form 133 
parallel tracks between New York City and San Fran
cisco.-Association of American Railroads. 

LEGS GROW MAINLY NEAR KNEES-Contrary to what 
one might assume, the leg bones do not make their longi
tudinal growth at the same rate throughout their length. 
Most of the growth occurs in the region of the knee j oint. 
-The Journal of the American Medical Association, Aug
ust 10 ,  1 940, page 479. 

MAN'S BUMP DEFLATED-Recent work by Federal 
entomologists shows that when mosquitoes have free 
choice they prefer horses and cattle to human beings by 
about six to one. Pigs were three times as popular as 
humans. Dogs were lightly preferred. Man rates j ust 
ahead of chickens and cats as a preferred source of the 
blood meal which most of the biting mosquitoes require 
before they can begin depositing eggs.-Notes, Journal of 
the Franklin Institute . 

SIZE OF RHODE ISLAND-Buildings cover one part 
in 2500 of the United States area (rough estimate) .  If 
brought together they would cover an area about 35 miles 
square.-Popular Astronomy, August 1 940, page 369.  

CIGARETTE SMOKE-A few lighted cigarettes can 
quickly fill an ordinary room with smoke, but the particles 
are so tiny that it takes 320 cigarettes-16 packs-to make 
one ounce of smoke particles.-Notes, Westinghouse 
Electric & Manufacturing Company. 

STRAIGHT TRACK-A perfectly straight track-78.86 
miles in length - on the Seaboard Railway between 
Wilmington and Hamlet, North Carolina, is the longest 
stretch of track in the United States without a curve. 
-Association of American Railroads. 

IMPURE METAL-No metal has ever been made so pure 
that the spectroscope could not find impurities in it. Even 
the superfine, extra-pure, lOOO-proof gold which is the 
basis of the currencies of many countries is found to con
tain much atomic dirt under this revealing eye which sees 
through atoms.-G. R. Harrison, "Atoms in Action," 
page 165.  

UNLUCKY FRIDAY-The reluctance of seamen to sail on 
a Friday reached such proportions that many years ago the 
British government decided to take strong measures in 
proving the fallacy of the superstition. They laid the keel 
of a new vessel on Friday, launched her on a Friday, named 
her H. M. S. Friday. Then they placed her in command of 
a Captain Friday, and sent her to sea on Friday. The 
scheme worked fine,  and had only one drawback-neither 
ship nor crew was ever heard of again.-Our Navy, Mid
August 1 940, page 15 .  

POWER DIVE SPEED-A modern plane doing a power 
dive is moving as fast as a revolver bullet.-G. R. Harrison, 
"Atoms in Action," page 3 1 9. 
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50,000 PILOTS-The Civil Aeronautics Authority, charged 
with responsibility for training 50,000 civilian pilots by 
next .June 30, already has launched more than 32,000 
students in ground schools and 1 7 ,494 in flight courses in its 
Civilian Pilot Training Program.-Robert H. Hinckley, 
Assistant Secretary of Commerce. 

LARGEST U. S. LINER-During her recent sea trials, the 
S. S. America exceeded both power and speed require
ments, and also bettered her guaranteed fuel consumption 
figure. Designed to develop 34,000 shaft horsepower 
normally, she averaged 38,500 shaft horsepower during an 
overload test in the trials. Her contract speed was bettered 
by over two knots.-The Log, July 1 940, page 24. 

DESERT BUSINESS-Death Valley, commonly thought 
of as an uninhabitable desert, has its attraction for vis
itors. It is extimated that visitors spent more than a third 
of a million dollars in Death Valley during the season of 
October 1938 to May 1939 .-Economic Geography, July 
1940. 

LANDING BY INSTRUMENT-The instrument landing 
system [for aircraft] at Indianapolis is the most extensive 
and most complete system installed anywhere in the world. 
It is an installation providing for instrument approaches 
and landings in four different directions. All of the 16 
stations involved are completely controlled and monitored 
from the airport control tower.-Journal of the Aeronaut
ical Sciences, July 1 940, page 383.  

ARMAMENTS COST-During the past five years, expen
ditures for armaments for the nations were, in American 
dollars : Germany, 19 .0  billions;  Russia, 13 .5  billions ; Eng
land, 6 .2  billions ; United States, 5 . 1  billions ; Japan, 5 . 1  
billions ; France, 4.9 billions ; and Italy 3 .7  billions. I n  the 
United States and Engand, and probably in France, less 
was obtained per dollar than in the other, low-wage 
countries.-Statistics by Colonel Leonard Ayres, Cleve
land Trust Company. 

RUINATION THAT DID NOT MATERIALIZE-The 
consumption of - marihuana in the United States, which 
had for several years increased, has recently been effec
tively checked.-Science, August 9, 1940, page 1 1 8 .  

PETROLEUM-Underground waste of oil  virtually has 
been eliminated in the development of America's oil re
serves. More than 99.5 percent of the recoverable oil 
known today in underground reservoirs ultimately will 
be produced by a continuance of present production 
methods.-Notes, American Petroleum Institute. 

ICE CREAM COWS-The total production of more than 
1 ,000,000 cows, supplemented by many tons of fruit and 
other ingredients, goes to supply the 1 ,200,000,000 quarts 
of ice cream which Americans consume annually.-Tele
phone News Bulletin, August 1940. 
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Bow Big Do e s  The M O O D  L o o k? 

In W hich it Turn s Out that A stronomy 

H as Something to L earn from P sy chol ogy 

By HENRY N O R R I S  R U S S ELL,  P h . D .  
Chairman of the Department of Astronomy and Director of the Observa
tory at Princeton University. Research Associate of the Mount Wilson 

Observatory of the Carnegie Institution of Washington 

T HERE are some problems, re
lated to astronomy, and per

fectly susceptible to investigation 
by scientific methods, in which 
training in astronomical observa
tion practically disqualifies one as  
an investigator. 

A very pretty instance of this 
sort was recently reported to the 
National Academy of Sciences by 
Professor Boring of the Depart
ment of Psychology at Harvard, 
and later discussed with great in
terest by a large group of astrono
mers, old and young, at the Har
vard Observatory. It deals with the 
old, every-day question : Why does 
the Moon look larger when it is  
low in the sky, near the horizon, 
than when it is high in the heavens? 

Practically everyone, educated 
or uneducated, agrees that it does, 
except a very few hardboiled 
astronomers ; and it is practically 
certain that these exceptional folk, 
being convinced that the Moon does 
not really look any bigger near the 
horizon, have trained themselves 
to disregard the ordinary " evidence 
of their senses. "  

This seems a very queer phrase 
to use ; for there is of course no 
doubt whatever that the true angu
lar diameter of the Moon, when 
seen near the horizon, is no greater 
than when it appears in the zenith. 
This is true, no matter whether the 
diameter, in minutes and seconds 
of arc, is measured with a sextant, 
or whether photographs are taken 
with the same telescope or camera, 
and is certainly true also of the 
image of the Moon produced on 
the retina of the eye by its own 
lens apparatus. 

Other things being equal, the 
Moon actually looks smaller near 
the horizon ; for, at any given in
stant, it is nearly 4000 miles farther 
away from an observer who sees 
it on his horizon than at his zenith, 
and so appears smaller by 1/60 of 
its apparent diameter. This effect, 

though very easily measurable 
with instruments, is too small to 
be perceptible to the unaided eye. 

The changes in the Moon's angu
lar diameter with its changing dis
tance are much greater, and ex
tend over a range of more than 1 0  
percent. These could easily be seen 
without optical aid, by comparing 
the Moon on different nights with 
an artificially illuminated disk of 
fixed size and distance-say three 
inches in diameter and 2 7  feet 
away-but are not great enough 
to be detected by comparing what 
we see one night and what we re
member of another. ( Should any 
one wish to try the experiment, the 
disk should be put at a consider
able distance ,  so that the differ
ences in focus of the eye do not 
disturb the observations-which, 
of course, must b e  made with one 
eye only. ) 

THE increase of the Moon's appar
ent size near the horizon is  there

fore a phenomenon of psychology, 
and not of physics .  The angular 
diameter is sensibly the same ; but 
the appearance-that is, the con
scious perception which follows 
automatically upon the sense-im
pression-is very different. 

Does our sense of vision then de
ceive us in this case ? Before we 
answer, we must consider that 
what we perceive, when we look 
at an object, or hear a sound, is 
really an interpretation of our 
sense-impressions rather than the 
impressions themselves. 

This process of interpretation 
must start very early indeed in our 
lives. We can none of us remember 
when we learned that the person 
who walked across the room to
ward us was not really growing 
bigger, but coming nearer. The 
perception of an individual of fixed 
size coming nearer displaced that 
of an enlarging retinal image, long 
before we had words to express 

either. We left the unsophisticated 
impressions of infancy, and learned 
to substitute an interpretation 
based upon more complex experi
ence so thoroughly that we are 
quite unconscious that we are do
ing it .  

Familiar instances of this kind 
exhibit the almost universal fact 
that what seems to us to be the 
immediate evidence of our senses 
is a complex compound of the real 
sense-impressions and a mass of 
sub -conscious interpretation, based 
on our whole previous lives, and 
depending on a multitude of "cues" 
not part of the immediate sense
impression, but relevant to its in 
terpreta tion. 

In looking at something at a 
moderate distance, we have the fo
cussing of the eye on a near obj ect. 
and the convergence of the two 
eyes, which gives the stereoscopic 
effect. Both involve muscular ad
j ustments which, though made 
without conscious attention, pow
erfully influence our distance 
j udgments.  

Professor Boring and his col
leagues-trained psychologists, 
whose observations of their per
ceptions were not prejudiced, as 
are those of astronomers, by too 
much thinking about how the 
Moon ought to look-have found 
that the Moon, even high in the 
sky, produces the impression of 
looking as big as a disk 10 or 1 2  
feet away, and o f  nearly four t imes 
its real angular diameter, while 
near the horizon it looks almost 
double this size.  When the influ
ence of extraneous factors is weak
ened, as by observing with one eye 
instead of two, by looking down 
a long dark tube,  and so on, these 
effects diminish. 

Another set of external "cues" 
come from the position of our head 
and eyes. If we look at a low Moon, 
our heads are normally poised, and 
our eyes nearly level-that is,  
with the eyeballs in their normal 
position. To see a high Moon, we 
must throw our heads back and 
turn our eyes up. That these mus
cular adj ustments have the prin
cipal influence upon the "horizon 
effect" is conclusively shown by 
the work of the Harvard psycholo
gists. When an observer lies flat 
on his back, and looks up at the 
sky, so that his head and eyes are 
in a normal position when he looks 
straight up, a high Moon looks big 
to him, and a low Moon, to see 
which he has to bend his head back, 
looks smaller. Curiously enough, 
the same is true of a low Moon in 
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the direction of his feet, for which 
he has to bend his head forward, 
and his eyes down. 

Many other ingenious experi
ments confirm the conclusion that 
the position of the head and eyes 
is the principal factor which con
ditions our perception of how big 
the Moon looks. The fact that the 
Moon looks smaller if it appears to 
be below, as well as above, the ob 
server's  personal horizon, at right 
angles to his backbone, has nat
urally not been a matter of direct 
celestial observation. 

In the summer of 1918 ,  Dr. D. L. 
Webster-now Professor of Physics 
at Stanford, then a Captain in the 
United States Air Service-and the 
writer were engaged in work on 
airplane navigation at Langley 
Field, Virginia. One Sunday after
noon, when no work was being 
done, we were out on Hampton 
Roads in a sailboat-incidentally 
looking at the ships of the Atlantic 
Fleet, anchored in the Roads. Next 
morning we were flying over the 
same spot-at perhaps 40 0 0  feet
and we noticed independently that 
the warships,  though at the same 
distance, looked from the air like 
toys-very much smaller than 
when seen on the level. The im
pression was so striking that we 
commented upon it after our re
turn. Conversation in the aircraft 
of that date during flight was 
hardly possible, so that our im
pressions were strictly indepen
dent. Both were experienced in 
physical observation and both fa
miliar--one highly so-with things 
seen from the sea and from the air. 

The question remains : Why 
should an obj ect, of the same angu
lar subtense, produce so definite 
an impression of being largest 
when it is on or near the horizon ? 
In the writer's opinion, the answer 
is to be sought in common experi
ences, involving an interpretation 
which, though geometrical in na
ture, is so simple that no formal 
knowledge of the science is re
quired for it. Consider first,  obj ects 
below the horizon. We are all used 
to looking down from a height, a 
housetop or a tower, hill or moun
tain. ( In these days, one might add 
an aircraft ; but there has not been 
time for these actual birdseye 
views to become familiar enough to 
get into the sub -conscious level . )  

I n  the most o f  such views, we 
are looking down from a height 
upon a substantially flat surface
garden, field, or plain. The most 
rudimentary geometrical sense in
dicates that an obj ect which ap-

pears at a large angle of depres
sion, far below the horizon, is 
nearer us than one for which this 
angle is small ; and it follows im
mediately that, of two obj ects of 
the same apparent angular extent, 
the more distant one must be much 
the larger. We thus soon uncon
sciously learn to use different scales 
of real size for bodies of the same 
angular extent, but different 
angles of depression. 

This is simple enough ; but why 
do we do the same thing for the 
Moon, in the featureless vault of 
heaven ? The answer, I think, is 
that the sky is not always feature
less. The stainless blue of a perfect 
day has little about it to make the 
sky seem nearer in one part than 
another ; but, even then, the paler 
blue near the horizon suggests 
haze, and we all associate haziness 
of appearance with greater dis
tance. 

B UT, very often indeed, the sky is 
clouded, wholly or in part, and 

more often than not, the clouds 
form an obviously flat ceiling at a 
definite ( though not obviously 
measurable ) height above the 
earth. Looking at such a ceiling 
from below we are geometrically 
in very closely the same situation 
as when we look down on a floor 
from a height . The part of the ceil
ing directly overhead is the near
est, and the distance of other parts 
increases steadily with diminish
ing angular altitude above the 
horizon. An isolated cloud, in a 
layer of broken clouds like the 
familiar "mackerel sky" will be 
smallest for the same angular ex
tent, near the zenith, and larger 
and larger the nearer it is to the 
horizon. 

In the language of the geometer, 
we proj ect the observed pattern of 

' clouds upon a plane surface at a 
fixed height above the earth, to get 
an approximate idea of the real 
dimensions of its components.  
What we do practically is far 
simpler than this technical state
ment would suggest and is "obvi
ous to the meanest intelligence . "  

I t  is not clouds alone that call 
for such subconscious estimates. 
Birds, especially migratory birds, 
usually fly nearly horizontally, and 
everyone who knows the country 
at all must have seen a flock of 
crows change from mere specks 
low on the horizon to clearly-seen 
birds overhead, only to shrink 
again as they go on their way. 

These are common observations, 
which must have been part of hu-
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man experience since men began 
to recall and act upon their past 
impressions. It is no wonder that. 
by this time, we have sub-con� 

sciously adopted different scales of 
real size for bodies high above the 
horizon and low down. Rather may 
we wonder why the impression 
that the low Moon looks bigger 
amounts barely , to a doubling ill 
size instead of an increase of fivp 
or ten fold. 

It may be suggested that very 
near the horizon flying birds are 
too remote to be seen, even as 
specks, and distant clouds are lost 
in haze. Moreover-as everyone 
recalls who has seen a sunset at 
sea under a layer of scattered 
clouds-the clouds at very low an
gular altitude do not flatten out 
into nothingness as perspective on 
a plane would demand, but remain 
of finite size right to the horizon. 
They are distributed on a spherical 
shell concentric with the earth
and the sense that clouds right on 
the horizon are not enormously 
more distant than those at an alti
tude of two or three degrees must 
have arisen long before the true 
geometry of the case was under
stood .  

When we c a n  s e e  the actual 
horizon, our sub-conscious correc
tion-system is automatically re
ferred to it.  When we cannot, 
Professor Boring's researches show 
that each of us has a personal hori
zon of his own-referred to his 
backbone as principal axis-with 
respect to which the illusion still 
persists--or, rather, the rational, 
though unconscious, attempt to 
make better sense of what we see 
than mere crude unthinking seeing 
would do. 

Further tests of this interpreta
tion are possible. It would be very 
interesting to find out whether 
dwellers in mountain-sides, who, 
from babyhood, were used to see
ing obj ects at large angular eleva
tions and depressions, but at about 
the same distance, were subj ect to 
the "illusion. "  Observations from 
aircraft might also tell something . 
The writer vividly recalls the Moon 
sweeping from his subj ective hori
zon to the zenith and beyond to 
the horizon in a few seconds, while 
the plane in which he was looped
the-loop at night, and has no recol
lection that it appeared to change 
in size. But the time of observation 
was too brief and the conditions 
otherwise too unusual, to make 
this recollection of psychological 
value.-Jamestown, Rhode Island. 
July 1 9 , 1 94 0. 
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When Y ou S t e e r  a M o t o r - C ar 

M ech anism H as been Desig ned to I nd icate 

Steering Deviations W hen Car is R oll ing 

A .  P .  P E C K  

ONE o f  the main obj ectives of 
motor-car engineers is to de

sign an automobile that approaches 
self-sufficiency, that virtually steers 
itself, that makes less demand on 
the attention of the driver as far as 
keeping the car on a straight path 
is concerned. This apparently 
simple problem involves many 
parts of the car, as well as such 
external influences as wind pressure 
on the car body. The separate 
actions of the steering gear, of all 
four wheels, of the chassis itself, 
contribute to the final result . Yet 
these actions do not take place until 
the car is in motion ; hence they are 
difficult to record and study. 

In order to determine the 
directional adj ustment demanded 
by the modern motor- car-that 
is, the amount of steering which 
the driver must do to keep the 
car on a true course-and to ob
tain at the same time accurate data 
on the actions that necessitate this 
adj ustment, engineers of Pontiac 

Motors have designed elaborate 
equipment that does what was here
tofore considered impossible. It 
makes records-24 of them a second 
-of exactly what happens to vital 
parts of a car when it is in motion 
over a road. With these records 

Below: Set-up of equip
ment on motor car for 
recording those factors 
which contribute to the 
necessity for directional 
adjustment. Right:  An en
larged frame of movie film 
taken by the camera on 
top of the car. Here are 
recorded the checkerboard 
background and the four 
indicating dials. Upper 
right: The "autosyn" mo
tor, mounted on the front 
bumper, transmits, to its 
dial, indications of hori
zontal rear axle movement 

available for leisurely study in the 
laboratories, the engineers are en
abled to place their fingers on 
"reasons why" that might never be 
found otherwise.  

The equipment used involves a 
standard movie camera rigidly 
mounted on the roof of the car under 
test, a set of four dials placed on a 
bracket attached to the front 
bumper, means for actuating these 
dials, and a section of Proving 
Ground track painted in a checker
board pattern. Available also is a 
huge airplane propeller with which 
cross winds of varying velocities 
can be simulated as desired. Sup
plementing all this is laboratory 
mechanism for studying and ana
lyzing the movie film after it is 
processed. 

Accompanying photographs show 
details of the equipment. Attached 
to the steering wheel and to each 
of the front wheels are small "auto
syn" motors by means of which any 
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movement of these three units are 
recorded on three of the four dials. 
Mounted low on the front bumper 
is another "autosyn" motor which 
is coupled through piano wire to 
extensions of the rear axle. This ar
rangement is so devised as to indi
cate, on the fourth dial, an� tend
ency of the rear axle to move in a 
fore- and-aft direction. 

VVhen the test car is placed in 
motion over the checkerboard 
track, the movie camera starts to 
click off 24 frames a second. This 
camera is so aimed that it photo
graphs simultaneously the four 
dials as well as that part of the track 
directly in front of the car. Thus 
is obtained a continuous record of 
the motions of the steering gear, of 
the front wheels, and of the rear 
axle, all correlated with the precise 

Turntable and checkered disk 
for studying the movie film 
records of steering deviations 

direction of the car as it travels 
along the checkerboard. 

After the movie film is developed, 
there comes the laborious and 
painstaking study of the records 
and what they indicate . In the lab
oratory is a turntable on which is 
mounted a disk ruled off into 
perfect two-inch checkerboard 
squares. The turntable is movable 
in all directions, its motion being 
controlled by screws. Any displace
ment of the turntable can be read, 
on calibrated scales, to degrees, 
minutes, and seconds. A single 
frame of the movie film is proj ected 
on the disk, and the checkerboard 
image on the film is accurately 
aligned with the squares on the 
turntable. VVhen this registration 
is achieved, it is obvious that the 
disk bears the same relationship to 
the camera as the camera did to the 
road when the film was exposed. 
Thus, by comparison of successive 
frames of the film it is possible to 

Movie projector at left throws film images on turntable at right. By means 
of accurate adjustments of table, valuable engineering data are obtained 

calculate precisely the path of the 
car and the car's steering abilities. 
The indications on the four dials 
show exactly what was happening 
at any split-second when the car 
deviated from the straight path. 
From these data it is possible to 
eliminate "bugs" in design and to 
perfect not only steering mechan
ism but also other car parts that 
directly influence the steering of the 
vehicle. 

The mechanism described was 

developed under the direction of 
Thomas Carmichael, physicist in 
charge of instrumentation at Gen
eral Motors Proving Ground, and 
VVilliam H. Manning, assistant chief 
engineer of Pontiac. Says Mr. Man
nin g :  "The information we have 
gathered and will continue to ob
tain by the 'checkerboard test' 
makes possible the development of 
a car whose safety built-in charac
teristics must of necessity supple
ment the driver' s inherent ability . "  

• • • 

C arho n Di o x i d e  o n  Whee ls  

I ndustrial P l ants and M il itary A irp orts A re 

Using M obil e Units Carry ing Fire-Kil l ing G as 

WITH incendiary bombs pepper 
ing European airfields and 

supply depots, military aviation ex
perts are looking to fire-fighting 
methods which can cope with this 
growing hazard. A leading candi
date for the j ob is the carbon diox
ide fire-truck, a development that 
has proved highly successful in 
tests made by the British Air Minis
try as well as our own naval air
base officials. The ability of the CO., 
to smother oil and gasoline fires 
quickly makes it doubly valuable 
at war-zone airfields where a fire 
serves as a beacon for succeeding 
waves of bombers if it is not im
mediately extinguished. 

Carbon dioxide fire extinguish
ing is not a brand new development, 
having been used for some time by 
oil refineries and other industries 

where flammable liquids constitute 
a hazard. But the mounting of high
pressure cylinders, containing large 
quantities of the gas, on swift fire 
trucks which can dash around a 
far-flung airport and extinguish all 
manner of fires with clouds of the 
white vapor, is a recent advance. 
This extinguishing technique has 
gained support as a result of its suc
cessful use by London A.R.P. 
squads. 

Carbon dioxide, which is also 
used in aviation and marine instal 
lations in the form of small built-in 
systems for smothering engine com
partment fires, functions by dilut
ing the oxygen content of the air 
around a flame to a point where fire 
cannot burn. This dilution is ex
tremely rapid and the gas pene
trates into crevices and past 
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obstructions which might hamper 
liquid fire-extinguishing agents.  
Carbon dioxide, which becomes a 
liquid when compressed and turns 
to gas and snow when released, is 
harmless to human skin and mate
rials, and recharging of the cylin
ders is quick and relatively inex
pensive. Pressure within the steel 
storage cylinders is approximately 
850  pounds per square inch at 7 0  
degrees, Fahrenheit. 

In addition to this main extin
guishing agent, most of the new air
port trucks are equipped with der
ricks and grappling hooks which 
can be thrown over airplanes to pull 

them out of range of a fire. Ladders, 
asbestos suits, and gas masks for 
rescue work are other items of 
equipment provided for on these 
trucks, which are usually built on 
a commercial chassis and have 
speeds of 50  miles an hour. 

The gas cylinders are usually 
stored in banks at the rear of the 
driver's cab, and are manifolded to 
hose-reels which give a range of 
several hundred feet in all direc
tions.  A supply of charged replace
ment cylinders is usually kept so 
that the truck can be used during 
recharging, which takes but a few 
hours. Some truck models carry 
water-pumps, while those built for 
combat zones are usually made as 
self-sufficient as possible and carry 
their own supply of water in tanks 
-for use on hangar fires if hy 
drants and mains are damaged. 

Of the trucks so far ordered
and hundreds have recently been 
put into service at British airfields 
and training schools-few have had 
gas capacities of more than 1 5 0 0  

pounds, although tons o f  gas can b e  
carried. Engineers estimate that 
1 2 0 0  to 1 5 00 pounds of gas is ample 
to envelop several planes and to 
enable rescue workers to get to the 
occupants. 

To supplement these larger units, 
or for use on smaller airports or 
manufacturing properties, a num
ber of trailers and motorcycle units 
have been developed by the New 
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Abo'Ye: Airport fire-fighting 
truck that carries 1000 pounds 
of compressed carbon-dioxide 
gas as well as grappling hooks 
and a derrick. Left: A motor
cycle unit used by the Navy. 
Right: A small trailer unit 
carrying 150 pounds of the gas 

York engineering firm of Walter 
Kidde and Company, who have also 
designed and produced many of the 
larger trucks. The trailer units, 
which can be hooked to any handy 
truck or automobile, or even 
trundled to a fire by a couple of men, 
usually carry upwards of 3 0 0  

pounds o .f  the carbon-dioxide gas 
and are equipped with hose-reels 
and long nozzles to give the unit a 
wide effective range. The motor
cycle units, several of which have 

NYLON 

Slow Competition 

with Silk 

• 

Now that the first excitement over 
the introduction of nylon hosiery 
has subsided, people are beginning 
to wonder how deeply nylon will 
cut into Japanese silk production. 
Ordinarily the business of produc
ing silk supports two million Japan
ese farmers and another half mil
lion people who reel and handle 
silk. 

Though American production of 
nylon will be rapidly increased, it 
is said that the full force of its com
petition will not be felt by the Jap
anese silk industry for five to ten 
years . By that time Japan can have 
readj usted her economy as she did 
when rayon was first introduced. At 
that time she turned to production 

been purchased by American mil
itary fields, carry large quantities 
of the gas and can accommodate 
two or three men as they dash 
around an air-base. They also carry 
portable cylinders of the highly 
compressed gas which can be lifted 
off and carried to the seat of a blaze. 

• • 
of the new fiber and is now one of 
the world's greatest rayon produc
ers. She may follow suit with fibers 
identical or comparable with nylon 
while silk production will be limited 
to supplying of a few "luxury" lines. 

TURBINE SHAFTS 

"Baking" Them 

Permanently Straight 

A GENERAL ELECTRIC engineer, S .  
Homer Weaver, recently received 
a Charles A. Coffin award from his 
company for his method of "bak
ing" permanent straightness into 
steam turbine shafts and rotors. 
Turbine rotors weigh up to 1 0  tons 
and must retain perfect straight
ness at 3 6 0 0  revolutions per min
ute and 950 degrees, Fahrenheit, 
operating temperatures. 

In Weaver's process, the ma-
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chined-straight shaft, or rotor, is 
suspended in a standard lathe bed. 
The electric oven, sectionalized for 
different length requirements, is  
closed about it and controlled heat 
is applied through strip heaters. 
The rotor is turned at two revolu
tions per minute, and thermo
couples riding on it give tempera
ture readings. As the oven heat is 
raised, the rotor loses its straight
ness. Sliding rods pass through 
the wall and, riding against the 
turning rotor, indicate increasing 
shaft deflection as the temperature 
goes up. Then, at a certain critical 
temperature, a straightness is 
restored which is not affected 
by temperature or temperature 
changes. Thus the treatment is a 
true stabilizing cure. 

ELECTRO - COATED 

High Pile Put on Textiles 

Electrically 

"A RTIFICIAL lightning,"  which 
some years ago was converted into 
a useful tool for the manufacture 
of abrasives, is  now being har
nessed for an apparently unrelated 
purpose--the production of high
pile fabrics that resemble velvet, 
reports A. J. Sidford, writing in a 
recent issue of The Frontier. 

Remote as abrasives and fabrics 
seem from each other, the principle 
underlying the use of electrostatic 
fields is the same in both cases. As 
early as 1 9 2 6 ,  Elmer C. Schacht 
produced sandpaper "coated by ar
tificial lightning" at the Watervliet 
plant of B ehr-Manning Corpora
tion. This patented process is used 
to do three things : propel, disperse, 
and orient the particles. Since 1 9 3 2  
i t  h a s  been adopted on a l,prge scale 
in the manufacture of abrasives, 
both in this country and abroad. 

The same process was next ap
plied to the tufting of dress fabrics, 
and is being employed under ex-

An "electro-coated" pattern 

clusive license by Arnold Print 
Works. Accurately cut particles of 
cotton, rayon, wool, or mixtures 
are deposited, under the influence 
of the electrostatic field, in an up
right position on the patterns, 
which have been previously coated 
with an adhesive. 

Then came the latest step in the 
development-the complete cover
ing of a cotton-backed material 
with accurately cut fibers. The 
fibers are securely anchored in a 
coating of vulcanized latex, pro
ducing a high-pile type of fabric 
that resembles velvet. The electro
coated fabrics are distinguished by 
depth of pile and density of coat. 

Enlarged section of N orzon 
fabric, showing erect fibers 

Wear strain is taken on the ends of 
the fibers, which number as many 
as 3 0 0 , 0 0 0  per square inch, and 
tests indicate much higher durabil
ity than the older type.  These new 
pile fabrics, designated as Norzon, 
are being tested for upholstery by 
two leading producers of automo
bile bodies. 

Already it is fairly well estab
lished that electro-coating can be 
used for carpets with a very ad
mirable pile surface. That further 
research may uncover new appli
cations seems entirely probable. A 
process that has already been 
adapted to the manufacture of 
abrasives and textiles undoubtedly 
has other uses as yet undiscovered.  

MIRRORS 

Made By Automatic 
Process 

A TOUGH film of silver of unprec
edented hardness is achieved in an 
almost wholly automatic process of 
mirror making developed by Lo
gan Porter Mirror Company. The 
manufacturers claim that the sil
ver solution is scientifically pro
portioned to every square inch of 
glass to be covered. 

In this new process, glass plates 
are placed on a conveyor outside 
the processing rooms . Here they 
are flushed of all surface impuri-
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Mirror production line 

ties preparatory to a gentle, thor
ough scrubbing with distilled 
water inside the machines. The 
sensitizing fluid flows from the 
laboratory above to each plate in 
an exactly adj usted quantity and 
the continuously operating con
veyor carries the plate to the auto
matic silvering device. The mir
rors meet human contact only after 
the processing when the conveyor 
carries them outside the process
ing room to be stacked manually. 

CRANBERRY CHEMICALS 

C RANBERRIES, graduated from the 
laboratory recently, came out with 
a product worth $ 8 0  an ounce! 
Chemists call it "ursolic acid. "  
Cranberry growers call it a lucky 
break. This hitherto rare, emul
sifying agent which helps to make 
oil and water mix, is derived from 
the skins discarded in the manu
facture of cranberry sauce. From 
the same "waste" product, cran
berry seed oil, a rich source of vita
min A, can be obtained. Plans are 
afoot for a $ 5 0 , 0 0 0  "pilot plant" to 
pioneer the manufacture of the two 
new products. 

CONTROL MECHANISM 

Device Stops a Machine 

Error Before it Happens 

A DEVICE which operates on the 
principle of acceleration rather 
than velocity and is sensitive to 
the rate at which a change is tak
ing place rather than the extent to 
which the change has progressed 
has been developed in the Westing
house Research Laboratories. It  
actually begins to correct some
thing that has started to happen 
before it can happen. This is a new 
high-speed regulator which, in 
combination with a novel gyro
scopic stability control, indicates 
the possibility of some promising 
applications for the control of mo-
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tions and speeds in many mechani
cal operations and processes. 

"Experiments now in progress , "  
reports M. W. Smith, vice president 
of Westinghouse, "indicate the pos
sibility of using this scheme for 
the control of tension and gage 
thickness of steel produced on 
high-speed strip mills. If this ex
periment is successful, it will 
materially reduce the scrap losses 
from off-gage material, which is 
one of the major problems in the 
steel industry today." 

CLOTH TESTER 

Machine Wears Surface 

Under Test Conditions 

DEVELOPED for industrial use in de
termining abrasion resistance of 
plated metals, for example, the 
Taber Abraser has been adapted to 
testing of woven fabrics. This 
adaptation is based on the continu
ous rotary principle, though the 
pressures against the specimen are 
considerably smaller than those 
employed in the larger abraser for 
use on paint surfaces. 

In the rotating head, a piece of 
the fabric to be tested is clamped 
tightly by the special ring that is 
employed for this purpose. The 

A hoye: Compact cloth tester in 
use. Below: Typical cloth sec
tions after test, showing how 
surface is worn by the Abraser 
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motor then rotates the head at a 
speed of 60 to 7 0  revolutions per 
minute and the test is continued 
until the two abrasive wheels have 
worn the fabric to an appreciable 
degree. Comparison between dif
ferent kinds of cloth may easily be 
made by running each for the same 
period of time under the wheels of 
the abraser ; the wearing quality of 
each may be determined under 
test with strict controls . 

TACHOMETER 

Needs No Contact with 

Rotating Part 

OFTEN it is desirable to check the 
speed of rotating or vibrating parts 
when it is impossible to get at those 

When determining the speed of 
rotating parts with a new tach
ometer, it is only necessary to 
hold the tachometer case in 
contact with machine housing 

parts with an ordinary tachometer . 
Such is the case, for example, with 
electric refrigerators, vacuum 
cleaners, electric shavers, concrete 
vibrators, and similar equipment . 
James G. Biddle Company has de
veloped an instrument which over
comes this difficulty. The new in
strument, called the Frahm Hand 
Tachometer, is of the vibrating 
reed type and needs merely to be 
held against some part of the ma
chine whose rotational or vibra
tional speed it is desired to learn. 
In the accompanying photograph 
it is shown taking the speed of a 
vacuum cleaner. 

The principle of this device is as 
simple as a tuning fork. The sole 
mechanism is a set of very accur 
ately tuned steel reeds. On the 
principle of resonance, certain of 

these reeds become energized by 
the vibration of the machine on 
which the instrument is held or 
mounted. The speed of the machine 
is then read on the scale of the 
instrument. 

The advantages of this device 
are that it requires no contact with 
the rotating element, imposes no 
load on even the smallest motor, 
can be used in any position, does 
not have to be oiled, and has no 
wearing parts, no magnets, or elec
trical connections. 

GAS ATMOSPHERES 

Indicator Keeps Constant 

Watch on Explosive Mixtures 

IN industries where hazardous 
mixtures of air and gases of any 
kind occur, it has been common 
practice to draw a sample of the 
mixture into a container which is 
then carried to a laboratory for 
analysis. On the results of such a 
test, certain manufacturing con
trols or changes in operation may 
be made. In this process there is 
not only a delay but also the possi
bility that the sample of the mix
ture may become contaminated. 

An analyzing unit called the 
Davis Continuous Combustible Gas 
Indicator prevents all such errors 
because its analyzing head is in
stalled immediately in the area to 
be tested. This indicator consists 
of one or more analyzing heads, a 
panel box, and a pump. The sample 

Panel box and analyzing head 
of new combustible gas alarm 

of gas and air mixture is drawn 
through only a few inches of tu
bing and the determination of the 
mixture's characteristics is instan
taneous. Each analyzing cell, of 
which there may be a number in
stalled at various locations, forms 
a part of a complete Wheatstone 
bridge circuit, the other half of the 
circuit being located in the panel 
box which is the indicating part 
of the system. 
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INDUSTRIAL 
TRENDS 

CEMENTED CARBIDES 

T HE first World War saw the introduction of a ma

terial in Germany which has become an indispensable 

aid to domestic production in the present holocaust. 

This material is cemented carbide. (See Scientific 

American, February, 1935.) Introduced to this country 

in the late twenties, the technique of manufacturing 

it to desired forms as well as the knowledge of how 

to use it in industry has improved by leaps and 

bounds. Now the pressure of war preparation has 

brought it into full flower. 
Tools tipped with cemented carbides have per

mitted acceleration of metal cutting operations a hun
dred fold; and progressive manufacturers were fairly 
prompt to adopt them. Now, even the backward pro
ducer must employ cemented carbides or fall behind 
because defense preparation allows no lagging. Like
wise, the marginal producer climbs aboard because it's 
necessity, not choice, which governs use. 

MACHINE TOOLS 

You have heard lots about the shortage of machine 
tools and the high rate of obsolescence, but you rarely 
hear of the part the cemented carbides have played 
in bringing about this situation. Machine tools wear 
out, but cemented carbides made them obsolete. Old
style machine tools would not permit maximum use 
of cemented carbide tools. They couldn't stand the 
punishment inflicted by the high operating speeds, 
hence much of the machine-tool replacement of re
cent years has been done to bring equipment into line 
with modern practice. Fortunately for industry, ma
chine-tool builders re-designed their product long 
before the present emergency. 

Incidentally, the centers of machine-tool manu
facture are humming day and night. A superficial 
survey of plant expansion made the other day revealed 
that more than 300,000 square feet of new manu
facturing space is about to go into use. 

CIGARETTE PAPER 

It seems most likely that laymen will feel the an
noyance of war in small, incidental ways-at least for 

some time to come. Apropos of this I anticipated 
trouble to the cigarette manufacturers due to the 
shutting off of paper from French mills. But it de
velops that American mill capacity can be expanded 
to meet all needs and that there is plenty of flax grown 
in the United States to make all the paper we can use. 
We already have a small production and a new com
pany got into operation about a year ago. Thus tragedy 
becomes an opportunity. 

SHEET-WIRE 

No industrial process is free from the possibility of 
revolutionary change, looking to lower costs and 
better quality. Among the recent upsets, for which 
there is promise, is a wire-producing process which 
ignores the customary multiple drawing operations. 
Here's how it works: 

The first step is to butt-weld strip to permit continu-
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ous operation. The strip is then grooved longitudinally 
between forming rolls. Next step is to pass the grooved 
strip over vertically staggered slitting rolls to separate 
the strands. At this stage an eight-sided wire emerges. 
The finish operation, conducted in two stages, puts the 
strands through trimming dies to give the wire 16 
sides (cross-section), but if wholly round wire is 
desired, a pass through a semi-drawing die does it. 

lt should be noted that annealing and pickling opera
tions are eliminated by this process as well as the use 
of multiple drawing dies. Sponsors of the process are 
going to apply it to the manufacture of wire rod and 
hex bar direct from sheet bar, with the promise of 
cost saving. 

POWDERED IRON 

A plant for the production of powdered iron has 
been projected for the West Coast, now that imports 
from Sweden are no more. This news is significant for 
two reasons: lt represents a capitalizing on world 
trade dislocation to the benefit of domestic industry; 
it is proof of growing commercial importance of metal 
powders. 

Powder metallurgy evolved from the need to handle 
metals too refractory to be melted or cast conveniently. 
First application was in production of tungsten fila
ment. (See February, 1939.) lt also permitted the com
bining of components which would not alloy properly 
because of extreme differences in melting points or 
because of immiscibility. Since then a host of ap
plications have been developed. 

What will be attempted in California is the gas
reduction of iron ore-novel in itself-with the 
stated benefit .of obtaining a high purity product and 
accurately controlled carbon content due to the low 
temperature employed, which reduces the iron with
out a coincidental reduction of the oxides. Also 
claimed by the sponsors is the opportunity to utilize 
large deposits of iron ore hitherto blocked by the lack 
of coking coal. Large-scale user of powdered iron is 
the automobile industry, finding that many small parts 
can be made cheaper and better by compressing and 
sintering powders to exact form. 

SELF-SUFFICIENCY 

Whatever our capacity to meet the exigencies of 
trade stoppage, whatever our ingenuity at substitu
tion, time is the all-important factor in reaching self
sufficiency. For this reason, every move made right 
now may be worth a hundred frantic moves made 
later. Here, then, is progress to provide a cheery note: 

Anaconda Copper Mining Company announces the 
breaking of ground for a smelter, capable of produc
ing 100,000 tons of manganese annually, starting six 
to nine months from now. Manganese is an essential 
in steel production, which puts it at the top or near 
top as a strategic material. A new process for extrac
tion from low grade ores makes this project feasible. 

American Cyanamid Company, looking to the time 
when artificial rubber will swing into big production, 
is undertaking large scale manufacture of acrylic 
nitrile, one of the essental components of Perbunan. 

Koppers Company announces building of a plant 
for the production of ammonium thiocyanate crystals, 
hitherto imported. This chemical, recovered from 
manufactured gas, is a base for many resins, has 
application in the textile, chemical, and metallurgical 
industries. 

-P�Il.S� 
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The Ev one s c e nt M e s o t ro n  

Wi th Kn owledge I ncomple te, Sci ence Stri ves 

to A ccount f or some Puzzli ng Phe nome na 

c. w .  S H E P P  ARD 

ONE day i n  1 9 3 7  physicists study
ing the cosmic rays discovered 

another new sub-atomic particle. 
This new physical specimen they 
named the mesotron, sometimes 
meson. It was about 1 8 0  times as 
heavy as an electron and carried 
the same charge. 

Almost at once, a few of the 
Olympian souls who breathe the 
rarefied air of theoretical physics 
announced that this new particle 
would turn out to be one of the 
most important discoveries of the 
decade. There are two reasons why 
they believe this to be true. Let 
us consider the first. 

As most persons know, the atoms 
out of which matter is constructed 
are tiny "solar systems. "  Each has 
a central nucleus and a number of 
electrons revolving around it, like 
planets around the Sun. After 
many years of hard work, scientists 
have managed to push their ex
plorations inside this outer group 
of electrons and actually find out 
what the tiny nucleus is made of. 
They will now tell you that it is  a 
collection of two kinds of particles 
-neutrons and protons.  These par
ticles weigh almost the same
about 1 8 0 0  times the mass of an 
electron. The proton carries a 
single electric charge, the neutron 
does not. One can picture the aver
age nucleus as a collection of pro
tons and a slightly larger number 
of neutrons. They cling together 
like a sort of popcorn ball, each 
one touching the next, and they 
perform an irregular spinning, vi
brating, and churning motion 
around each other. 

But all was not plain sailing. 
The thing which had to be ex
plained was the nature of these 
sticking forces which caused the 
nucleus to be held together so pow
erfully against the natural electri
cal repulsion of the positively, and, 
therefore, like-charged, protons.  
This glue-like force behaves in 
such a strange manner that it  can
not be an electrical or a gravita-

tional attraction but must be some
thing new. Electrical and gravita 
tional forces act in a characteristic 
manner ; they exert their influence 
over a large distance. For example, 
in the case of the attraction of the 
planets of the solar system, the 
gravitational force of the Sun acts 
with great strength over a distance 
of many thousands of times the size 
of the Sun itself. Nuclear forces, 
however, are entirely different. If 
one could get in and pry out one of 
the particles, he would find that 
this took a tremendous effort ; but, 
once he got the particle out a little 
way, it would snap free and the 
force would drop off sharply. Fur
thermore, the force is such that any 
particle in the nucleus is acted on 
by only a few other particles 
nearby, while the rest of the nu
cleus has no effect. These peculiar
ities of nuclear forces have con
vinced scientists that they are here 
dealing with a brand new force 
hitherto unknown to physics. 

T
HEORETICAL physicists sharpened 

their pencils and went to work 
on the problem of these forces. It 
soon became evident from theory 
that the force which a neutron and 
proton exerted on one another 
could be explained only if the two 
particles were constantly exchang
ing places. This may seem a 
strange idea, but to the physicist it 
was no more strange than many 
other recent ideas about physical 
forces . To explain it, consider for 
a moment the electrical force be
tween two electric charges.  How 
can one charge act on another which 
may be a long distance away ? 
How can it cause that distant 
charge to move and how can it im
part momentum and energy to it ? 
One modern explanation says that 
the one charge gives out electrical 
disturbances, or "protons," such 
as constitute light and other so
called "ether vibrations, "  and that 
these electromagnetic corpuscles 
are absorbed by the other charge 
and act as energy and momentum 
conveyors between the charges. 

In 1 93 5 ,  this idea suggested to 

the Japanese physicist, Yukawa,  
that nuclear forces also possessed 
"carriers."  But, unlike electrical 
forces, the nuclear forces require 
the proton and neutron to change 
places, as stated before. Yukawa 
explained this by saying that, in 
this case, the carrier was a charged 
particle. If it were positively 
charged it could leave a proton, 
changing it to a neutron ; and arriv
ing at a neutron, it would change it 
to a proton ( Figure 1 ,  left ) . If the 
carrier particle were negative, it 
would do the opposite ( Figure 1 ,  
right ) . This assumption o f  a con
tinual stream of carriers going back 
and forth between protons and 
neutrons would account for the 
interchange forces. By a simple 
calculation, Yukawa was at once 
able to show that this carrier would 
weigh about 1 8 0  times as much as 
an electron.  

After the discovery of the meso
tron, two years later, it took theo
retical physicists very little time to 
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Figure 1 :  Exchange of proton 
and neutron in atomic nucleus. 
Left: For a positive mesotron. 
Right: Same for a negative one 

agree that this was Yukawa's car
rier particle. An apparently crazy 
theory had carried with it a predic
tion which came true ! 

The new particle soon showed it
self to be important for a second 
reason. There are certain radio-ac
tive substances, either in nature or 
artificially made in the laboratory 
by nuclear transmutations, which 
ej ect electrons, either positive or 
negative. It is known that, when a 
nucleus shoots such a particle out, 
a certain definite amount of energy 
is let loose. Unfortunately, how
ever, if one examines the electron 
after it is emitted,  one finds that it 
usually doesn't have the correct 
amount of energy, but a good deal 
less. Scientists therefore have been 
forced to say that the missing part 
of the energy has been carried 
away by a phantom particle which 
has no charge and practically no 
mass-the one marked ? in Figure 
2. This particle has been named 
the neutrino, but it has never ac
tually been detected. 
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All this is bad enough, but let us 

consider for a moment : We have 
said that the nucleus consists of 
protons, neutrons, and carrier mes
otrons alone. If this is true, where 
do the ej ected electron and neu
trino corne from? The suggestion 
soon was made that the mesotron 
is not a stable particle but that it 
disintegrates into an electron and 
a neutrino. Its extra mass would 
then be converted into energy, in 
accordance with the theory of rela
tivity, and carried away by the 
neutrino. Calculations showed that 
on this assumption the mesotron 
could last only a few millionths of 
a second before this decay process 
occurred. 

It was at once evident that, if 
mesotrons decayed in this manner, 
it should be possible to detect the 
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Figure 2 :  New explanation of the 
radio-active emission of elec
trons from an atomic nncleus. 
In case I, at left, the electron 
emitted is positive and in Case 
n, at the right, it is negative 

decay in the mesotrons present in 
the cosmic rays. A mesotron 
should, in such a case, decay in its 
rapid course within several hun
dred feet of where it was produced.  
To test this assumption, Professor 
Bruno Rossi, of the University of 
Chicago, hauled a truckload of ap
paratus to the top of Mount Evans 
in Colorado. At an altitude of 2 �  
miles, he measured the intensity of 
the cosmic ray mesotrons found 
there. He then descended to Echo 
Lake, about � of a mile lower, and 
repeated the experiment. He com
pared the loss of mesotrons in the 
intervening �-mile air blanket 
with the loss in traversing a block 
of carbon of the same absorbing 
power and found that less than half 
as many got through the air as 
through the carbon. The conclusion 
was that, in � of a mile travel, 
many mesotrons had had time to 
decay. 

To settle the matter once and for 
all, scientists turned to the Wilson 
Chamber. This remarkable instru
ment works in the following man
ner : An enclosed glass chamber 
contains a small amount of water 
or alcohol. This evaporates, filling 
the vessel with saturated vapor. A 

Figt4re 3 :  How the five fnnda
mental particles involved in 
modern theories of the atomic 
nucleus appear in the Wilson 
chamber. 

A :  Electrons make weak, 
straggling tracks which can be 
curved by application of a mag
netic field perpendicular to the 
page. Positive electrons bend 
one way, negative the other. 

B: Neutrons are not charged 
and thus cannot ionize the vapor 
in the chamber and leave a 
track. However, they are heavy 
enough to collide with protons, 
which then produce so- called 
recoil tracks having this char
acteristic appearance. 

C: Mesotrons are hard to 
identify. When going fast they 
look like electrons ; when going 
slow, like protons, though they 
curve more in a magnetic field. 

D: The neutrino makes no 
track and is not heavy enough 
to make recoils, and thus can
not be seen. 

E: Protons have a distinct and 
fairly heavy track which is 
practically straight except in 
fairly strong magnetic fields. 

piston in the bottom is suddenly 
drawn out. This causes expansion, 
thus lowering the temperature 
enough to make the vapor condense. 
The expansion is adj usted carefully 
until condensation j ust fails to oc
cur. If now any small, charged par
ticle, such as an electron or proton, 
goes through the chamber, its elec
trical action causes the molecules 
of vapor in its path to become ion
ized. These ions now act as centers 
of condensation which cause tiny 
droplets to form, and the result is 
a track which can be seen and also 
photographed. 

Such an instrument was the ideal 
thing for detecting the decay of a 
mesotron, but it had one failing. 
It is only when a mesotron is going 
slowly near the end of its travel 
that its track can be distinguished 
from that of an electron. Thus, to 
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the relatively rare occurrence of 
decay was added the further rarity 
of decay near the end of its course. 
For this reason, many pictures had 
to be taken to catch such a rare 
phenomenon in the act of taking 
place. 

Early in 1 9 3 9 ,  the English physi
cist, E.  J.  Williams, had set out to 
catch a mesotron in the act of de
caying. Within a few months his 
patience was rewarded, and he got 
a picture of the heavy track of a 
mesotron suddenly corning to an 
end in the chamber ( Figure 3 ,  C ) . 
From the end of this track carne the 
very faint track of an electron, as 
called for in Figure 2. Since the 
neutrino, the other particle called 
for in Figure 2 ,  has no charge, it 
produces no track and thus could 
not be seen. 

All the foregoing work has shown 
that the mesotron is j ust about 
what physicists have been crying 
for. It casts new light on the nature 
of nuclear forces, explains the emis
sion of electrons from radioactive 
nuclei, and strengthens one's belief 
in the existence of that phantom 
particle, the neutrino. 

But there still are a few un
answered questions. It is known 
that forces between neutrons and 
neutrons, and between protons and 
protons, are almost as strong as 
those between protons and neu
trons. This indicates that there 
must be neutral mesotrons as well 
as the charged ones already discov
ered. Certain meager evidence 
which has been brought forward to 
prove the existence of such par
ticles has been felt to be entirely in
conclusive. 

Why are mesotrons not found in 
the laboratory ? It is known that it 
takes about 1 00 , 0 0 0 , 0 0 0  volts to 
make a free mesotron. The only 
place where such energies now ex
ist is in the cosmic rays. At present, 
attempts are being made at the 
University of California to produce 
such high energies with the large 
cyclotron. 

• • • 

SPECTRO - PHOTOMETER 

Analyzes Alloys By their Light 

In Less Than Two Minutes 

AN automatic machine which rap
idly and accurately analyzes vari
ous materials, an invention ex
pected to prove of tremendous 
value in accelerating the inspec
tion of metals and alloys in the na-
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tion's defense program, has been 
developed by Prof. George R. Har
rison and his associates at the 
Massachusetts Institute of Tech
nology, reports Science Service. 

The device,  known as an auto
matic high-speed recording spec
tro-photometer, not  only analyzes 
materials, as does the spectroscope,  
but quickly draws the graphs and 
curves depicting the results of its 
analysis. It completes the entire 
process for a given sample in about 
1 0 0  seconds-less than two min
utes. 

Heretofore, scientists have used 
a spectrograph to analyze the ma
terial but they have then been 
forced to interpret this analysis on 
other machines, a procedure which 
often required half a day or more. 
The new device makes records and 
interprets 2 0  measurements a sec
ond, doing. so with an accuracy of 
one part in a hundred. 

The device covers a broad spec
tral range, making its investiga
tions not only in the visible range 
of the spectrum but also in the 
infra-red and ultra-violet regions. 
It is fairly simple in its operation 
and, according to Dr. Harrison, 
could easily be adapted to other 
similar problems. 

HYGROMETER 

Electrical Device for Measuring 

Humidity at High Altitudes 

A NEW type of electric hygrometer 
has recently been developed by 
Francis W. Dunmore, of the Radio 
Section of the National Bureau of 
Standards. It has proved superior 
to other types for measuring up 
per-air humidities by the radio 
sonde, because of its rapid response 
and ability to function at low 
temperatures. It may also be used 
for making and recording humitlity 
readings when the humidity unit 
is remote from the point of indica
tion. As it is comparatively small. 
it may be used for measuring hum
idities in confined spaces. 

The device, which gives results 
accurate to within 2 or 3 percent, 
consists of two fine palladium wires 
spirally wound about 1 /64 inch 
apart, 20 turns per inch, on a thin
walled aluminum tube which has a 
thin insulating coating of water
resistant polystyrene resin. The 
wound unit is then covered with a 
very thin film of partially hydro
lyzed polyvinyl acetate with the 
addition of a small amount of 
lithium chloride. The latter takes 
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up water very rapidly. With such 
a device the electrical resistance of 
the film between the two spiral 
coils is dependent upon the hu
midity of the air in contact with the 
film. The variations in resistance 

For measuring humidity 

may change the audio note which 
the radio-sonde transmits or may 
be made to operate a direct-read
ing ohmeter with the resistance 
scale marked in terms of percent
age of relative humidity. 

MORAL SCIENCE 
Physical Science Becomes 

Dangerous if Dishonest 

T HE scientist is more honest in his 
work than is the politician because 
lack of morality in science is likely 
to destroy the experimenter, says 
Dr. Harlow Shapley, director of 
the Harvard College Observatory, 
according to Science Service. It is 
perversion of international moral
ity, he believes, not of gadgetry, 
that has resulted in the decay of 
present-day society. 

"Morality in physics and chem
istry is to some extent forced," he 
said. "The scientist, naturally, is 
as human in his irrationality as 
others. Survival, however, re
quires a kind of honesty. The un
moral experimenter poisons him
self or blows himself up. 

"If only a false economic doc
trine, while still prenatal, would 
also electrocute its progenitor ! Or 
an education schism backfire dur
ing fabrication and reduce its 
advocate to impotent illiteracy and 
confusions ! "  

A closer communion between the 
physical, psychological, and social 
sciences was urged by Dr. Shapley 
as a means toward development, 
for the social and psychological 
sciences, of "a logical and rigor
ously experimental method similar 
to that which has brought such 
achievement in the physical 
sciences. 

"The value of these methods," 
he said, "are well-publicized by 
the success of everyday tools. You 
rely on your electrical refrigerator, 
designed by the engineers ; but you 

trust mighty little your politicians 
and diplomats. Thousands of 
people ride in automobiles with 
complete confidence in their mech
anism. They worry not at all about 
the engin e ;  reserving their anxiety 
for the unverified assertions of 
their Congressman, for the eco
nomic system, for the treachery of 
man in fields where a forced 
morality does not exist. 

"If we are to escape descent into 
darkness," he declared, "the scien
tist must j oin forces with other 
intellectual leaders, because on the 
advances in the educational, social, 
and political fields, does the ad
vance of our science depend. "  

CATTLE PATERNITY 

BLOOD tests can be used to settle 
paternity questions among cattle, 
Dr. Lloyd C. Ferguson, of the Uni
versity of Wisconsin, recently re
ported. Procedure, however, is not 
the same as in human cases. Human 
paternity is decided on the basis of 
blood types, such as are used in 
"matching" blood for transfusions. 
In cattle, the things used are anti
gens-definite chemical entities in 
the blood that react in the presence 
of one particular substance. Cattle 
blood has been shown to possess 
something over 2 0  such antigens, 
each dependent on a single heredi
tary character or gene. 

WEATHER 

Automatic Radio Weather 

Reporter Aids Study 

AUTOMATIC weather observing 
stations, untouched by human 
hands for months at a time, may 
soon be scattered around on high 
mountain peaks or at inaccessible 
sea locations so that Uncle Sam's 
weathermen can have complete and 
automatic radio reports on the 
changing weather, necessary for 
predictions, says Science Service. 

An automatic radio weather re
porter, developed by two National 
Bureau of Standards radio en
gineers, Harry Diamond and Wilbur 
S. Hinman, Jr. , with the co-opera
tion of the Naval Bureau of Aero
nautics, has u ndergone a successful 
two-months test at Naval Air Sta
tion at Anacostia. 

Radio messages that it sends out 
at predetermined intervals tell the 
barometric pressure, air tempera
ture, relative humidity, wind di
rection and velocity, rainfall, and 
other meteorological factors . 
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R o o t s  a r e  Pump s 

R es earch Sh ow s  Cap il l ary A ttr ac tion 

H as L ittl e To Do W ith Sap Ci rcu l ation 

P H I L I P  H .  S M I T H  

TOMATO roots, n o  bigger than a 
piece of store twine, have a 

pumping mechanism capable of de
veloping pressures of 9 0  pounds per 
square inch. 

This is one of the recent findings 
of science and it may help to ex
plain the phenomenon of sap rise 
which has puzzled scientists for 
centuries. 

If and when you studied botany, 
your professor probably gave you 
the "cohesion" theory to explain the 
movement of fluid in plants and 
trees . This theory recognizes the 
enormous pull generated by evapo
ration at leaf surfaces and the fact 
that water has great tensile strength 
in capillary tubes. It seemed to be 
the best theory available and even 
now it isn't voided by the revela
tion of root-pressure, but it falls 
short of explaining the sudden up 
rush of sap when there are no 
leaves to transpire, or how fluid can 
be lifted as high as 3 5 0  feet, as it 
must in the tallest trees. 

The reality of root-pressure was 
confirmed at the Rockefeller Insti
tute for Medical Research as a sort 
of scientific by-product. Dr. Philip 
White, of the Department of Animal 
and Plant Pathology, was trying to 
find out how viruses are carried 
around in a plant which has no cir
culatory system such as is found in 
man. He turned to the vitalistic 
root-pressure theory which had 
been advanced about 200 years ago 
by the Englishman, Stephen Hales, 
the extraordinary clergyman who 
first measured blood-pressure in 
animals, and invented the first gas 
mask and the first ventilating sys
tem for ships.  Hales' theory had 
been abandoned in favor of more 
mechanistic theories. He had 
worked with decapitated, dying 
roots and the slight pressure ob
tained was unconvincing .  

To carry out his experiments, Dr. 
White built upon a previous 
achievement-that of being able to 
keep excised roots alive in nutrient . 
Roots can be made to live indefin-

it ely, floating in a beaker, provided 
they are supplied with everything 
they get normally from soil plus 
what they would get from the air 
if they had the benefit of leaves
a sort of super-hydroponics. 

Just such a delicate root strand, 
kept alive for several years under 
artificial conditions, was selected 
for the experiment. Its base was in
serted in a glass tube, or capillary 
manometer, and anchored firmly in 
place with a rubber collar, to give 
a set-up in which part of the root 
was in the tube and part protrud
ing into the nutrient . The root then 
secreted water into the tube, build
ing up pressure. When the pressure 
mounted it became necessary to add 
a metal clamp lest the rubber b e  
ruptured, but a t  no time could the 
root itself be crushed. 

When first attempted, the sur
prising pressure lifted the water to 
a height necessitating the running 
of the tube up a stairway to a 
second floor, and even that wasn't 
enough. When mercury was sub 
situated for water in the tube, the 
pumping was maintained with ir
resistible force. Finally, to keep the 
experiment within bounds, com
pressed air was applied at the op
posite end of the tube and the root 
forced to pump against it, which it 
did readily. 

It was observed, also, that 
whether pumping against pressure 
or not, the rate of secretion dis
played a diurnal rhythm. 

Ninety pounds pressure repre-

Manometer assembly used in 
the study of plant root pressures 
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Root pressure apparatus show
ing air tank for back-pressure 

sents the limit reached by experi
ments rather than the limit of root 
capacity. When 90 pounds was at
tained, the root was still pumping, 
and Dr. White is of the opinion that 
pressure cannot be less than 1 5 0  
pounds per square inch, and is prob 
ably more. 

One now wonders what starts the 
rise of sap in the spring. Observing 
nature, one would guess tempera
ture or light, or both acting to
gether. However, subsequent ex
periments, conducted elsewhere, 
under controlled conditions of 
temperature and light, failed either 
to stop or start the pumping, or to 
alter the diurnal rhythm. Nature 
holds her secret close. One might 
wonder, too, what difference there 
is in the constituents of the nu
trient taken in by the root and the 
fluid secreted by it. Are the nutri
tional elements removed, or are 
some food values passed along to 
nourish the rest of the plant which 
isn't there ? The quantities avail
able for analysis are so minute that 
special methods will have to be de
vised for such determination. 

Scientists do have an interest in 
trying to determine whether there 
is a diurnal rhythm in respiration 
rate corresponding to the rhythm of 
secretion. If this could be estab 
lished, it might reveal the mechan
ism which supplies the energy for 
the pumping.  

The nature of this work warrants 
the layman's critical "So what ? "  
Are there immediate, practical re
sults? The reply must be "No . "  We 
are simply further along in the un
derstanding of plant physiology. 
Add other facts yet unknown, to 
widen the horizon, and sometime 
the practical value may emerge in 
the most unforeseen manner as it 
has in innumerable cases. 

2 0 5  
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Business  and Changing C limates 

Are Slow Climatic Changes the Basic, 

Underlying Cause of Economic Cycles? 

CLARENCE A .  MILLS.  M . D  .. P h . D .  
Professor of Experimental Medicine at the University of Cincinnati 

MAN is far from a uniform being 
of standard proportions and 

capacity for accomplishment-he 
differs widely from place to place 
and from time to time. Years of in
vestigation have revealed that the 
primary basis of these variations is 
the ease or difficulty of heat loss 
from the body. 

All bodily and mental activities 
or functions are intimately bound 
up with the combustion of food
stuffs in the cells and the liberation 
of heat and energy. Every activity 
in the body is accompanied by and 
dependent on this combustion and 
heat production. Growth and de
velopment, ability to resist infec
tions, as well as muscular and men
tal activity, are based on this in
ternal burning of food materials. 
Hence the factors that determine 
the combustion rate become dom
inant forces controlling the gen
eral activity and energy level of the 
individual. 

With man-and other warm-

blooded animals-the body tem
perature is maintained at a con
stant level, usually above that of 
the surrounding environment. So 
long as life processes go on, heat 
must be dissipated to the surround
ings, else fever and death ensue. 
Higher external temperatures, 
making heat loss more difficult, 
result in a suppression of internal 
combustion and a lowered level of 
vitality and general body function. 
Growth and rate of development 
are slowed, resistance to infection 
falls, and energy available for ac
tion is  sharply curtailed.  When 
body heat loss is accelerated by 
lower outside temperatures, j ust 
the reverse occurs. It is in the tem
perate regions of the earth, where 
body heat can easily be dissipated, 
that children are heaviest at birth, 
grow most rapidly, enter puberty 
earliest, and reach greatest adult 
size. There energy available for 
action is highest and people are 
irresistibly driven into a restless 

activity that attacks difficult prob
lems with a high degree of success. 

In p olar cold, however, body heat 
loss becomes too free,  and, in
stead of human vitality and energy 
there rising highest, it tends to fall, 
as the body is faced with the neces
sity of using too much of its com
bustion activity merely for keep
ing warm. The exhaustion effect of 
prolonged cold is seen also in the 
temperate regions during late win
ter, when the death and sickness 
rates rise, and all other indices of 
general vitality fall. 

Man, then, responds very defi
nitely in a great variety of ways to 
the ease with which he loses his 
body heat. The temperate regions of 
the earth are in general b est adap
ted for his maximum activity ; trop
ical warmth subdues his functions, 
while polar cold exhausts and be
numbs. This is a relatively new con
cept of the dynamics of human ex
istence and of the part climate and 
rate of body heat loss play in life. 
Let us now see j ust what this con
cept means for mankind over the 
earth. 

THE tropical lethargy and list
lessness, carefree existence, to

gether with retarded growth rate 
and body development, result di
rectly from the difficulty people 
there experience in getting rid of 
the heat production that goes with 
a higher level of bodily activity. In 
the coolness of the temperate zone 
existence is on a faster, more ener
getic plane. While infections ac
count for most of the deaths among 

Climatic stimUlation over the earth. Index numbers represent intensity of the climatic drive 
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lower blood pressure 
in summer heat than 
he has in winter cold. 

Unexpected and un
predicted changes in 
this climate stimula
tion, however, bring 
disastrous upsets in 
human plans, and with 
these irregular changes 
in earth temperatures 
go changes in human 
energy level and desire 
or ability to accom
plish. 

Environmental temperatures and body 
growth. Smaller mouse represents average 
size of a large group raised in tropical 
moist heat ( artificial) ,  while those raised 
under identical conditions except in a cold 
atmosphere are represented by the lower one 
of large, robust form. But the ones raised 
in warmth live longer, though less actively 

Correlation of such 
temperature changes 
with business activity, 
back through the past 
65 years of weather 
bureau records, shows 
remarkably high coin
cidence of business 
recessions with the 
periods of elevated 

exploited the less fortunate ones 
living under depressing, moist 
warmth. In wars between nations 
the same energy gradient has also 
been a determining factor in the 
final outcome, for rarely can a low
energy people withstand armed 
forces full of vigor and determina
tion. 

Regional differences in energy 
level have b een of untold impor
tance throughout the course of his
tory, but there have also existed 
differences on a time base that have 
altered the destiny of individuals 
and whole population masses. The 
most common time change in en
ergy level is the one that man un
dergoes as the seasons of each year 
pass. Energy in temperate regions 
rises highest through the fall and 
winter months and subsides to its 
lowest level in summer heat. Man 
actually uses less oxygen and has a 

temperatures, and of business 
booms during prolonged periods of 
normal or unseasonably low tem
peratures. 

This basic dominance of all 
human function, and especially of 
economic activity, by the cli
matic drive, as body heat loss be
comes easier or more difficult of 
accomplishment, deserves close at
tention and further study. With the 
rising energy tide of low tempera
ture periods, business activity ex
pands. At the same time the signs 
of bodily stress increase and death 
and sickness rates rise. In the per
iods of ebbing energy general 
health improves as business ac
tivity recedes to lower levels. 

It has been man' s failure to rec
ognize this dominance of environ
mental stimulation that has made 
impossible a solution of the basic 
cause of economic cycles.  Moreover, 
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the irregularity of their timing has 
rendered difficult the perfection of 
plans for meeting the changes as 
they come. 

Fluctuations in the climatic drive, 
aside from the seasonal and irregu
lar ones of short duration, have 
left their imprint on the history of 
nations back through the centuries. 
The past two centuries of continu
ous temperature records yield an 
enlightening picture of the work
ings of this drive. Outbursts of na
tional expansion, as well as bloody 
revolutions for greater freedom of 
individual action, have shown an 
uncanny tendency to come during 
years of subnormal mean tempera
tures-years of the cold, stormy 
weather that drives men to greater 
activity. 

LONG undulations in earth tem
peratures have taken place and 

will undoubtedly continue in the 
future. Longest and greatest of 
these changes are represented by 
the glacial epochs and the inter
vening ages when tropical warmth 
spread well outward toward the 
poles. We are only perhaps 2 0 , 0 0 0  
years away from the coldest part 
of the last glacial epoch, with a 
likelihood of generally rising tem
peratures for ten times that num
ber of years to come. The rise in 
temperatures has not been steady, 
however, but has come in 2 0 0 0 -
year waves. The most recent high 
point came with the warmth of the 
Middle Ages ( 8 0 0 - 1 0 0 0  A.D. ) ,  
while the subsequent low point oc
curred about the middle of the 1 9th 
Century. After 1 85 0 ,  world tem
peratures rose slowly and irregu
larly for several decades, but since 
1 92 0  this rise has become more 
emphatic . In 1 93 2  the bodies of 
Vikings were being unearthed in 
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excavations in Greenland after 
having been solidly frozen-in for 
almost 1 0 0 0  years. And with this 
recent warming-up has come a 
sharp turn back toward despotic 
forms of government all over the 
earth. Man has felt weaker. 

With the cold of the last century 
came a marked increase in world 
population and such an abundance 
of energy and inventive genius as 
had never before been witnessed 
in human history. Since 1 92 0 ,  how
ever, population increase in many 
of the most energetic countries has 
shown signs of tapering off, with 
statesmen of several countries wor
rying about the possibility of an 
actual decline in numbers. 

We seem, then, recently to have 
passed a crest in human affairs and 
to be headed for a considerable 
period of recession. The improve
ment in stature and trend toward 
earlier maturity, that has been in 
evidence during the past century, 
will no doubt be reversed shortly, 
for animal studies have clearly 
shown that these basic characteris
tics are closely linked to the ease 
or difficulty of body heat dissipa
tion. 

What shall we do about it all? 
Disastrous fluctuations in busi

ness activity might be robbed of 
their evils if we could predict the 
timing of the energy tides in man 
that seem responsible for the eco
nomic swings. If the irregular 
fluctuations in energy and trade 
were as predictable as are the sea-

• 

TURKEY STEAKS 

FROM the United States Depart
ment of Agriculture comes word of 
popular acceptance of turkey 
steaks. These steaks are small 
pieces of turkey meat and house
wives can buy them wherever tur
key is sold by the piece. They are 
usually cut from the breast, 1f2 to 
one inch thick. 

NIAGARA BRIDGE 

Structure Over Gorge 

Safe From Ice Jams 

ALMosT directly on the site of the 
famous Falls View Bridge at Ni
agara Falls, which was destroyed 
by an ice j am in 1 9 3 8 ,  a new bridge 
was started in June. This new 
$ 4 , 0 0 0 , 0 0 0  proj ect will have a main 
arch span of 9 5 0  feet across Niagara 
Gorge at a point about 2000 feet 
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sonal ones, we would be much less 
disturbed by them and be more 
inclined to take them in our stride, 
for panic arises from fear of the 
unknown. In the individual phase 
of weather dominance, however, 
much can be done to relieve us from 
the undesirable aspects of such in
fluence. Through newer methods 
of air conditioning and control of 
indoor environments, we can to a 
considerable degree alter the ef
fects of outside weather. People in 
the tropics can raise their energy 
level and bodily vigor almost at 
will through indoor cooling to 
allow ready dissipation of body 
heat. So also can the physical and 
mental let-down of mid-summer 
in temperate regions be eliminated 
by proper cooling, although it is a 
question whether it is wise to fore
go this period of lessened effort 
when the body relaxes and recu
perates for the strenuous winter 
months to come. 

Much remains to be discovered 
in this matter of weather domi
nance over man. Humanity really 
need not stumble blindly through 
the centuries, engaged in stupidly 
fighting deep currents of change 
which are based on forces whose 
magnitude dwarfs to insignificance 
man's puny efforts.  Is it expecting 
too much to hope that man will 
some day arrive at intelligent and 
understanding co-operation with 
these outside forces, instead of 
putting up a futile resistance to the 
changes they bring? 

• • 

below the American Falls. It will 
be the longest bridge of its type in 
America, the next longest being the 
Hendrick Hudson Bridge across the 
Harlem River in New York City. 
It will have one graceful structural 
arc across the Gorge and will have 
no superstructure other than the 
railings . There will be a wide prom
enade on the southern edge of the 

double roadway, giving a full view 
of both the American and Horse
shoe Falls. Traffic will be carried 
by two 22-foot roadways separated 
by a mall. Of particular importance 
is the fact that the foundations for 
the new structure, in the face of 
the Gorge cliffs, will be high above 
any possible ice-j am of the future. 

CARBON IN CEMENT 

Colloidal Carbon as a Grinding 

Aid in Portland Cement 

Manufacture 

COLLOIDAL carbon, commonly 
known as carbon black, is an effec
tive grinding aid in the manufac
ture of Portland cement, according 
to the results of research carried 
out by the Columbian Carbon Com
pany's Industrial Fellowship at 
Mellon Institute, Pittsburgh. 

The report of this investigation 
discloses that a carbon dosage as 
low as 0 . 3 2  percent on the clinker 
increases the fineness of the ce
ment by 3 0  percent when the time 
of grinding is constant, and that 
the same carbon dosage decreases 
the grinding time by 28 percent 
when the grinding is to run con
stant fineness. With a 1 percent 
carbon dosage, these improvements 
become 50 percent and 34 percent, 
respectively. In terms of power 
saving and increased output these 
results are of practical significance. 
The cements prepared with carbon 
present as a grinding aid, compared 
to the controls, showed improved 
strength properties in tensile and 
compression tests on mortars. 
These benefits are attributed in the 
main to the increased fineness of 
the cement, although there is evi
dence that the carbon, per se, is 
contributory. The use of carbon in 
dosages up to 1 percent does not 
alter appreciably such standard 
properties of Portland cement as 
consistency, setting time, and 

Architect's drawing on photo shows how new Niagara Bridge will appear 
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soundness, color excepted, and has 
no noticeable effect on the re
sistance of cement mortars to 
freezing and thawing treatment. 

PLYWOOD PANELS 

Large Size, Seamless, 

Easy to Erect 

COMPOSITE plywood panels in 
room sizes up to eight feet by 2 0  
feet and faced with fabric have 
been announced by the Speedwall 
Company. The giant size of these 
panels eliminates joints. Ordinarily, 
one board makes a room wall, while 

One-piece panel 

four of them make a whole room. 
Thus this Jumbo Speedwall, as it 
is called, saves erection time, and 
eliminates j oint making on the j ob 
and the possibility of the develop 
ment of cracks later on. 

This Jumbo Speedwall is made 
up of standard grade, water-re
sistant, Douglas fir plywood panels, 
hot-press "welded" together with 
synthetic resin glues. Surfaces 
to be decorated are sealed and 
"dressed" with a strong woven 
fabric, such as is often applied by 
fine decorators over many different 
types of surfaces. The special ad
hesive with which this fabric is 
applied also provides fire resistance 
and a moisture barrier for the wall 
when it is used. 

PLATINUM 

Metal Leaf Used for 

Decorating Building Entrance 

T HE first application of platinum 
leaf for building decoration was 
completed recently on the outer 
vestibule ceiling of the 67 Wall 
Street Building, in New York City. 

Platinum leaf-latest product of 
the ancient art of gold beating-is 
beaten down to a thickness which 

requires a stack of 2 5 0 , 0 0 0  leaves 
to measure an inch in height. Yet, 
when applied to a surface, the leaf 
provides a metallic effect with all 
the rich color and beauty of plati
num. The metallic leaf was se
lected for the entrance because of 
its brightness, tarnish resistance, 
and freedom from discoloration by 
atmospheric conditions.  

Platinum leaf has been available 
for several years for outdoor signs, 
interior decoration, bookbinding, 
and many other decorative uses. 

QUICK-FREEZE 

Machine For Home 

Freezes Foods 

AMERICA'S first sub -zero locker 
box for the home has been named 
Deep-Freeze. It is being built in 
one-barrel and two -barrel capaci
ties and incorporates certain inno
vations in refrigeration. 

Conventional refrigerators pull 
against a vacuum but the Deep
Freeze unit actually operates on 
the pressure side. Tests have shown, 
it is claimed, that the Deep-Freeze 
unit requires considerably less cur
rent to produce zero cold than does 
conventional equipment. 

The cooling element is unique. It 
consists of a double wall cylinder 
of heavy steel which serves both 
as the food box and as the cooling 
element . Freon refrigerant is  cir
culated in the space between the 
cylinder walls ; hence the entire 
usable interior space is surrounded 
by a refrigerant . 

This new Deep-Freeze food lock
er was developed by W. L .  Morri
son. The one barrel capacity will 
be more generally used by urban 
families while the two barrel capac-

Quick-freezer for the home 

ity might be used by farmers to pro
vide long-term cold-storage facili
ties for meat and other fresh foods, 
including vegetables. Sportsmen 
might use it for quick freezing of 
fish and other game. 

CELLOPHANE CEMENT 

A NEW Cellophane cement adapt
able to food packaging has been 
placed on the market by Carmen 
Products. It is described as trans
parent, tasteless, and odorless, 
moisture-proof, and resistant to 
acids and alkalis. 

RUBBER ROAD ROLLERS 

THE ponderous iron road roller 
with its clanking, barrel-like roll
ers, is being displaced in some 
types of service by vehicles 
equipped with pneumatic rubber 
tires. Use of the tires for road roll
ing has proved the best method of 

Multiple pneumatic tires replace the iron barrel of the steam roller 
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obtaining the equivalent action of 
heavy traffic compaction on road 
mix and rock asphalt surfaces, tests 
have shown. Developed by The 
B.  F.  Goodrich Company, the new 
tires are mounted in series with 
as many as nine or more to a single 
vehicle. 

TRENCH MORTARS 

And Shells Made From 

Standard Steel Tubing 

STANDARD seamless steel tubing can 
now b e  used to make trench mor
tars for the United States Army, ac
cording to Captain Daniel J. Martin, 
writing in a recent issue of Army 
Ordnance. 

Trench mortars are light weap 
ons originally intended to be used 
by infantry to blast the enemy's 
trenches. They have been so im
proved that they have b ecome ac�u
ally light artillery-very effective 
for blasting out enemy machine
gun positions. Of the two types 
used, the 6 0 -mm mortar weighs but 
3 9  pounds, while the 8 1 -mm mor
tar weighs, assembled, 1 3 4  pounds. 
This latter mortar may be carried, 
disassembled, by three men. 

Since trench mortars are smooth
bore weapons and the powder 
charge is relatively small, Captain 
Martin explains that both the weap
on and the shells it fires may be 
made of standard tubing. From 
this it is obvious that manufacture 
of adequate numbers of these weap
ons can be attained rapidly and 
easily. 

CHICKEN PLUCKER 

Machine Does Work 

Ten Times Faster 

PLUCKING the family chicken-or 
the game bird from your autumn 
hunt-will cease to be a burden if 
you have a new machine recently 
put on the market as a commercial 

2 1 0  

Above: Three -unit machine for 
removing chicken feathers. 
Below: Making the feathers fly 

product. However, since it's de
signed for mass production, you 
probably still will find that the old 
hand method is more economical 
in the home. 

Expert hand pickers in the poul
try market can pluck about 35 or 
40 birds an hour. The machine will 
handle about 2 5 0  or 3 00-with 
some limitations. Tail and wing 
feathers require manual attention. 
But aside from that the machine 
will make the feathers fly. Actual 
results in the Schulte Poultry Com
pany in Cleveland largely have 
confirmed the predictions of the 
manufacturers that the equipment 
will revolutionize the industry. 

Essentially the machine consists 
of one or more metal drums, each 
about 2 %  feet in diameter. Each 
drum is bristled with rubber tube 
fingers, thus in effect becoming a 
cylindrical rubber brush. As this 
revolves rapidly it literally brushes 
out the feathers. 

These flying wet feathers nat
urally are corrosive to many 
metals. Further, they tend to stick 
to the machine as they dry. Be
cause of the ease with which it can 
be cleaned, as well as its resistance 
to corrosion, the machine is made 
of Monel. It is manufactured by 
Mueller Metal Products .-INCO. 

NON - SKID 

Abrasive is Cast Into 

Metal Stair Treads 

SLIP-PROOF stairway treads, which 
incorporate an abrasive material 
penetrating the entire thickness of 
the plate, are a development of the 
National Bronze and Aluminum 
Foundry Company. This abrasive, 
which is called Ten-Lox, is cast in 
the metal in molten form to insure 
a perfect bond around each p�rticle 
of the material. These staIrway 
plates are cast in any size or thick
ness and are easily installed on ex
isting surfaces through the use of 
countersunk screws, bolts, or spe
cially prepared mastics. 

Ten-Lox slip-proof stair treads 
and floor tile are impervious to the 
action of water, oil, and grease. 
They can be furnished as cast, sand 
blasted scratch brushed, or pol
ished, �ith or without nosing. 

TIMBER PROTECTION 

Impregnation of Timber With 

Arsenic Salts, New Swedish 

Method 

MANY attempts have been m�de 
to find suitable means of protectmg 
timber against rot and insects. 
Painting is, of course, the most 
common but, being only a surface 
preparation, it does not prev�nt 
the body of the timber from takmg 
up moisture, and therefore. rot 
gradually appears even in pam ted 
wood. 

The effective components of a 
new Swedish impregnation method 
are certain arsenic compounds. 
The method has been developed by 
the Boliden Mining Company, in 
Stockholm, which obtains large 
quantities of arsenic as a by-prod
uct in the smelting of copper ore 
from its mines in northern Sweden. 

The impregnation liquid used 
consists of a solution of various 
salts, including arsenic. After these 
salts have entered the timber, a 
chemical process takes place, with 
the co-operation of certain easily 
oxidized substances in the wood 
itself. The final result of this chemi
cal process is the production of 
zinc arsenate and chromic arsenate, 
which become inseparably fixed in 
the wood, and constitute the effec
tive elements against attacks of 
decay or insects. 

Arsenic-impregnated timber is 
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said to retain its mechanical quali
ties. It takes on a soft green color 
with a slight shade of brown, which 
is sufficiently strong to render 
painting unnecessary if the timber 
is used in buildings. Another ad
vantage is that the timber does not 
catch fire as easily, and burns 
less quickly than un impregnated 
boards, thus contributing to dam
age reduction in case of fire. 

The new method is said to com
pare very favorably in cost with 
other methods. In the Scandi
navian countries ,  arsenic-impreg
nated timber at present is being 
used increasingly for various kinds 
of out-door purposes, including 
quay and other under-water con
structions. Twelve impregnation 
plants in various parts of Sweden 
are employing the method, in addi
tion to some in Norway and Den
mark.-Holger Lundbergh. 

PIPE PROTECTION 

Oil Pipes Covered 

with Cellulose Sheet 

EXPERIMENTS have been conducted 
in the Texas oil fields for more than 
six years by a maj or pipe-line com
pany in an effort to find a protective 
coating material that would be phy
sically and economically satisfac
tory for use on oil  lines. From the 
many materials tested, there has 
emerged one shield of considerable 
promise : Pyralin sheeting.  

In one test case, clear, transpar
ent Pyralin .005 of an inch thick 
was used and in the other, black 
Pyralin .008 of an inch thick. A 
coat of hot asphalt was applied to 
a six-inch diameter pipe which was 
then wrapped with the Pyralin 
shield. The line was replaced in soil 
known to be highly corrosive and 
inspected intermittently over a 
period of three years . 

Final inspection of the two sec
tions showed that both the clear and 
the black pyralin had remained 
free from chemical or physical 
change. Considering that a price 
differential favored the black ma
terial, it was decided to select that 
color for future work, and to use 
. 01 of an inch thick material as a 
safeguard against breakage from 
clods and rocks in the trench bot
tom. 

Pyralin is not appreciably af
fected when exposed to damp at
mospheres or immersed in water, 
reports The Du Pont Magazine. 

Under normal conditions it will ab
sorb only about 3 percent of its 
weight. In addition, it is only 

slightly affected by weak acids and 
weak alkalies. Experiments show 
that it remains smooth and hard 
when underground ; that when 
earth surrounding the pipe con
tracts due to change in tempera
ture, it slips away, leaving the 
wrapping unharmed. The material 

has the required rigidity and yet is 
pliable enough to permit easy ap
plication. 

To obtain a tight fit around ob
stacles such as collars and girth 
welds, the sheets are first softened 
in a liquid solution of one part ethyl 
acetate, three parts alcohol, and 
four parts water. The Pyralin ex
pands, when softened, but upon 
drying shrinks a greater amount, 
making possible a tight form fit on 
sections of irregular shape. 

HEREDITY RULES 

Despite Science's Attempts 

To Change a Fly 

FIFTEEN years ago a normal fruit 
fly of the species Drosophila was 
mated to a female with degenerate 
wings. From their descendants a 
similar pair were chosen and 
mated, the male normal in every 
respect, the female with vestigial 
wings. This procedure has been re
peated for 3 0 0  generations, the 
equivalent of 9 0 0 0  years of human 
life, yet today the genes that pro
duce normal wings in this fly are 
still functioning, stubbornly refus
ing to be bred out of existence or 
changed in their action.-The In
dustrial Bulletin of Arthur D . 
Little, Inc. 

MOTORIZED TILLER 

Machine Shreds Soil in 

Seed Bed Preparation 

A NEW motorized garden tiller, 
which is steered by handles like an 
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Left: Shredding garden soil with 
the motorized tiller. Abo'l'e: 
Rotating tines that do the work 

ordinary plow but which is com
pletely motorized, is the product of 
the Ariens Company. Ariens Tillers 
are used by truck gardeners, green
house men, city parks, nurseries, 
and the like, for they are ideally 
suited for these applications as well 
as for small farms. 

A particular feature of this tiller 
is the group of rotating, sharply 
pointed tines under the hood at the 
rear of the machine. These tines 
literally tear the soil to shreds, thus 
making it unnecessary to plow and 
then to disk and perhaps to harrow 
a seed bed being prepared. The 
machine operates equally well in 
tall weeds which it rips up by the 
roots. It is particularly adaptable 
to the j ob of tilling soil between 
shrubs or in other restricted or con
fined spaces. 

GLOWING CARPETS 

Carpet Fluoresces: 

Lamp Activates It 

COINCIDENTALLY, there comes to 
our desk news of two complemen
tary developments. The first con
cerns a new "magic carpet" which 
glows in the dark under the invis
ible "light" from ultra-violet ray 
lamps. The other concerns develop
ment of a lamp for activating such 
carpets, making them glow, in such 
locations as the aisles of darkened 
theaters. 

The new carpet was announced 
by H. E.  Millson of the Calco Chemi
cal Division of the American Cy
anamid Company. He explains that 
the carpet is dyed with special dyes 
which appear quite ordinary in day
light but glow softly with various 
colors under invisible ultra-violet 
rays. Hence, it will be of value in 
providing an extra safety feature 
in theaters. 

T h e  Continental Lithograph 
Corporation announces the other 
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development - new Conti - Glo 
Black Lights which were designed 
specifically for this use. Formerly 
black light equipment gave spotty 
results whereas the beam pattern 
of the new one is very long, narrow, 
and exceedingly sharp in cut-off at 
the edges. 

DRINKING WATER 

Need For Better Water 

Pipe Inspections 

RESIDENTS of Joliet, Illinois, a few 
months ago found their drinking 
water strangely flavored with beer 
and soda-water flavors. The reason 
was a cross connection between city 
water and a private supply in two 
breweries and two soft-drink bot
tling places which permitted back
flow into the city mains. 

Reporting this occurence to the 
trade j ournal, Plumbing and Heat
ing Business, A. R. McGonegal, 
formerly plumbing inspector for the 
District of Columbia, points out that 
"poisonous solutions such as acid 
copper-cleaning compounds might 
have been drawn into the mains by 
a drop in pressure j ust as easily as 
beer."  

Renovation of water piping in in
dustrial plants all over the country 
is a health necessity, according to 
recent reports from public health 
engineers. Their reports refer to 
conditions during normal times but 
the situation probably needs atten
tion more urgently than ever, now 
that industrial production is being 
speeded up for national defense, 
with consequent extra loads on 
plumbing and piping. 

FEEDER ROADS 

Surfaced with Cement 

and Soil Mixture 

MOTORING around the country, you 
soon may be riding on a "dirt" road 
made with cement ! Already, in 29 
different states, sections of this new 
type of road have been installed, 
using a method of construction 
which engineers thought impossible 
only a few years ago, according to 
James Stokley of Science Service. 
The new method is being used on 
feeder sections of roads where the 
$20 ,000  to $40,000 per mile for con
crete construction is not j ustified. 

For years, specifications for mak
ing concrete had prohibited use of 
material containing more than 5 
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A bove : Spreading cement for 
resurfacing a dirt road. Below: 
Cutting the cement into the dirt 

percent of dirt. However, some ex
periments in South Carolina in 1 9 3 3  
and 1 9 3 4  indicated that under some 
conditions it might work. Under 
the direction of Frank T.  Sheets, 
then director of the development 
department of the Portland Cement 
Association, and Miles D. Catton, 
studies were conducted and formu
las and tables were developed to 
guide future builders. 

In building a soil-cement road 
the first step is to take samples of 
the soil and test them. These tests 
show the proportions of cement and 
water to be used. Road work begins 
with a scarification of the old road 
to a depth of about six inches with 
rake-like devices hauled by a trac
tor. A disk harrow then pulverizes 
the surface. Portland cement in 
pre-determined amounts is then 
spread over the road and this is cut 
into the loose surface by disking 
and with gang plows drawn by 
tractors. Water is then added under 
pressure in carefully controlled 
amounts, and harrows, plows or 
cultivators again go to work. The 
surface is then packed down, 
graded, and rolled. After slow dry
ing for about a week, the road is 
opened to traffic, though about a 

month is required for the road to 
"season."  Sometimes a thin asphalt 
layer can be applied to give the 
proper riding surface, though this 
is not necessary as a protection. 

FLOWER POISON 

Cut Flowers Keep Best 

In Absence of Fru�t 

By rule of thumb, florists have 
thought for years that cut flowers 
would keep better at a refrigerator 
temperature of 50 degrees. Actu
ally, they keep better at a near zero 
temperature, though florists who 
stored cut flowers at that tempera
ture usually found that the flowers 
would not keep. The Department 
of Agriculture has found the "nig
ger in the wood pile . "  

When the florists stored carna
tions at j ust above freezing, it us
ually happened that storage space 
was in a warehouse that also con
tained apples in storage. Ethylene 
gas is given off by apples in stor
age and ethylene gas is poisonous 
to flowers. That is true even when 
minute quantities of the gas are 
present as in the case where flow
ers are stored in a warehouse 
which formerly contained apples. 

GIANT ARC 

Quenched by Compressed 

Air Blast 

A POWERFUL blast of air racing six 
times faster than a tropical hurri
cane recently blew out an electric 
arc powerful enough to light for 
an instant all the lamps in Chicago. 

Surging with 1 5 0  pounds pres
sure from a container not much 
larger than an automobile gas tank, 
at a speed of 6 0 0  miles an hour, the 
gust of compressed air extinguished 
an arc of one and one half million 
kilovolt-amperes in approximately 
one one-hundred-and-twentieth of 
a second. Only a slight puff of 
smoke trailed off as a reminder of 
the once powerful arc. 

Executives and engineers of 
electric power, industrial, and 
transportation companies from all 
over the country witnessed this 
unique demonstration of a newly 
developed compressed-air circuit 
breaker at the East Pittsburgh 
works of the Westinghouse Elec
tric & Manufacturing Company.  L. 
R. Ludwig, manager of the com
pany's air circuit breaker engi
neering department, said this test 
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represented the greatest amount of 
power ever interrupted by a 1 5 , 
O D D -volt commercial breaker op
erating in air. 

One of the functions of a circuit 
breaker can be likened to a fuse 
on a power system to open the cir
cuit in case of trouble on the line 
and prevent its reaching the power 
house. The other is that of a dis
connect, comparable to the wall 
switch at home, which enables the 
power engineer to open and close 
power circuits at will. 

Essential parts of the breaker in
clude a tank of compressed air at a 
pressure of 1 5 0  pounds per square 
inch, valves and pistons to operate 
the air mechanisms, contacts,  and 
arc chutes or fan- shaped interrup 
ting chambers. All of this mechan
ism is interlinked mechanically 
and takes up no more space than 
a household refrigerator. 

The n e w  c i r c u i t  b r e a k e r  
quenches in a few inches of space 
an arc that theoretically would 
have to be pulled out some 40 feet 
to be extinguished in ordinary air . 

WATER - SOLUBLE 

New Waxes are First 

Completely Water Soluble 

Two recently-introduced products 
should be tempting to experiment
ers interested in testing each new 
kind of substance in the hope of 
finding distinctive properties to 
impart to existing articles. One of 
these substances, reports The In
dustrial Bulletin of Arthur D .  
Little, Inc. ,  is physically like pet
rolatum and the other resembles a 
wax of 1 2 5  degrees melting point, 
but both have solubility properties 
that are unique. They are the first 
waxes completely soluble in water, 
forming solutions as transparent as 
water itself. While readily soluble 
in benzene and toluene, the ace
tates, and acetone, they are not ap
preciably soluble in naphtha or 
other petroleum products,  or in 
turpentine, waxes, or fats. Odor 
and taste are slight, and prelimi
nary tests on animals indicate that 
these products are harmless, at 
least when applied externally. 

The waxy or greasy feel suggests 
slip or lubricating action, for uses 
where actual greases are not 
wanted. For these and other appli
cations they can be applied as clear 
water solutions.  

The producers,  Carbide and Car
bon Chemicals Corporation, sug
gest the soft form as a plasticizer 
for casein, gelatine, or glue ; in 

A N Y  B OY 
can make a motor 

,. For a thing so important to 
modern life, an electric motor is an 
amazingly simple device. Just a few 
pieces of steel, iron and copper, 
wound with coils of wire. Any 
bright boy can follow instructions 
and make one that will run. * 

• Yet the most romantic story 
ever told could be written about the 
electric motor. It runs practically 
every mechanical device in use today. 
It turns the wheels of industry. It 
carries people to work from the 
suburbs to the topmost floors of tall 
buildings. It changes housekeeping 
from dreaded drudgery to delight
ful adventure. Our daily lives and 
livelih o o ds depend-more than we 
realize-upon the smooth, effortless 
spin of a thousand electric motors. 

• In fact, electric motors are so 
common nowadays that we accept 
them as our primitive ancestors ac-

cepted air, water and fire. We flick 
a switch-and an automatic razor 
zips off our whiskers. We push a 
button-and our automobile motor 
starts. A faucet turns -and a far
away pump delivers water. A vacu
um cleaner cleans, an electric fan 
cools, an adding machine adds, a 
phonograph plays-and it's all au
tomatic, as far as most of us are 
concerned. 

• We have been making electric 
motors for a great many years -in 
fact we've made millions and mil
lions of them. Naturally, we have 
improved their design and construc
tion considerably since 1 886. We 
can remember when we thought a 
%-horsepower motor, which took 
up more than a cubic foot of room, 
was a pretty commendable achieve
ment. Now we can pack the same 
horsepower into a third of the space, 
sell it for less, and save the user a 
big dividend in operating cost. 

• But after all, it's fitting the 
motor to the job that really counts. 
A %-horsepower motor and a 10-
horsepower job just can't be com
bined. Neither can an oil rig and a 
motor designed for an air condi
tioning system. That is why West
inghouse offers stock motors in 
thousands of types, sizes and rat
ings. And if none of these is exactly 
what is needed, a special model will 
be built to order. 

• The electric motor IS "bread 
and butter" to us-and to almost 
everyone else. The more we learn 
about the j obs it can do, the more 
we can add to its usefulness. Mean
while, we keep right on with the 
testing, experimenting and improv
ing that have helped to make the 
electric motor the unsung hero of 
American progress. 

* Maybe .you know a bright boy who would like to have us seud him a little book telliug how he 

call make a toy motor that will run. Just write Westinghouse, 306 Fourth A venue, Pittsburgh, Pa. 
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A Partnership of 
S C I E N C E  and ART 

If there is such a thing as a hotel being the expression 

and the essence of the finer aspects of the life of a city, 

surely it is no immodesty to claim that distinction for 

The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but the 

science of living wisely and efficiently, and therefore 

economically, come to frnition in such a totality of ad

vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 

what most endears it to the world is its knowledge 

and its practice of The Art of Home ! 

THE 

WA L D O R F - A ST O R I A  
P A R K  A Y E N U E  • ,1 9 T H T O  5 0 T H ' N E W  Y O R K  
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various binding and film-forming 
applications ;  as a lubricant for 
rubber ; as a softener for belt
dressings ; and as an ingredient of 
air-scrubbing liquid, in addition to 
cosmetic application in creams, lo
tions, and hair preparations. The 
hard form has binding properties 
applicable to films, and its surface 
activity favors suspension of pig
ments and lakes. This combination 
of pigment-holding and binding 
properties offers possibilities for 
water-soluble, temporary mark
ing crayons and paints, and even 
for calcimines, grease-proofings, 
and dressings. Many other kinds of 
uses will undoubtedly be discov
ered by experimentation. 

ENAMEL REMOVER 

Non-Caustic, noats off 

the Surface 

AN opaque liquid about the color of 
cream, and called Metastrip, strips 
baked enamels, varnishes, lacquers , 
paints, and even the latest syn
thetic finishes from all kinds of 
metals by a simple emulsifying ac
tion. This product of Surface Fin
ishing Products Company contains 
no caustics, yet it floats the finished 
surface away from the metal in 
about two minutes or less. If the 
surface finish remains in the solu
tion, it breaks up into small parti
cles and stays in suspension. 

No special equipment is required 
for using this agent. Metastrip is 
maintained at a heat of about 1 90 
degrees to 2 1 3  degrees, Fahrenheit, 
and the work is simply immersed 
in it. When removed in about two 
minutes, the metal has a clean, 
bright surface. 

Metastrip is made in two 
strengths, single and double. For 
average work the single is recom 
mended. 

HOLDING TOOL 

Magnetic Holder For Small 

Parts in Production 

ADAPTATION of the principle of the 
magnetic chuck to a new magnetic 
tool has been made by Brown & 
Sharpe Manufacturing Company. 
This tool, which seems merely a 
block of metal with a knurled wheel 
at one end, constitutes a holder of 
very small magnetic parts which 
would be distorted or marred in 
some way if held by the usual vise. 
Iron or steel work wide enough to 
span the narrow insert in the top 
of the block can b e  held firmly on 

SCIENTIFIC AMERICAN OCTOBER 1 940 



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

it for testing, inspection, and hand 
operation. 

The knurled wheel revolves a 
magnet inside the block. In one 
position the magnetic flux moves 
only within the body of the block. 
When the wheel is turned in the 
"on" position, the polarity of the 

magnetic flux is so changed that 
one field passes up and over the in
sert in the top of the block, con
tinuing its circuit through the 
"work." The opposite field of flux 
passes downward and through the 
conductive surface on which the 
block rests so that the block is held 
as firmly as though in a vise, and 
it, in turn, holds the work firmly 
on top . 

CULT SNAKES 

Why Cultists Prefer 

Copperheads to Rattlers 

C OPPERHEAD snakes are less deadly 
than rattlesnakes, water moccasins, 
and coral snakes. This may explain 
why followers of the Holiness reli
gious cult in Georgia have been 
able to handle copperheads in their 
church rites with apparently few 
fatalities. 

The bite of the coral snake is 
very dangerous because the venom 
of this reptile attacks the nerve 
centers. The venom of rattlesnakes, 
moccasins, and copperheads, on the 
other hand, destroys red blood cells 
and breaks down the walls of the 
blood vessels. Serious as this con
dition is, it takes a little longer 
period before it becomes fatal, giv
ing a chance for the victim's re
cuperative powers and medical aid 
to overcome the effect of the snake 
venom. 

Copperheads are very dangerous 
and there are records of deaths 
from the bite of this snake, but 
such deaths are not common. The 
reasons why the copperhead is 
less dangerous than the rattler are 
that the copperhead has shorter 
fangs, less virulent venom, and, be-

cause of its smaller size, inj ects a 
smaller amount of poison into a 
bite. 

The habits of the copperhead 
may also have helped to protect 
those who handled it in religious 
rites. This snake is very quiet, sel
dom striking unless very definitely 
annoyed or attacked.-Science 
Service. 

RADIO FIRE - TRUCKS 

IF A fire department has no quick 
means of calling for additional 
help, or if it is unable to notify the 
apparatus of an error made in the 
location of a fire and the trucks 
have to make an unnecessary run 
before finding this out, then the de
partment is not utilizing its appa
ratus with the greatest efficiency. If 
the department cannot send ap 
paratus back to the station when it 
is found that they are not needed, 
or if it cannot shift equipment and 
men from fire to fire, the depart
ment may be said to be operating 
at lower than its maximum effi
ciency. Through the increased use 
of the radio, this condition is being 
steadily improved. Two-way radio 
has made possible the operation of 
a department as a closely co-or
dinated, yet flexible, unit, free 
from confusion and lost motion.
Fire Engineering. 

CHIME - CARILLON 

Gives Impression of 

Costly Belfry Carillon 

WHAT is said to be the world's most 
accurately tuned carillon is now 
being produced by the Sundt En
gineering Company . This instru-

ment is an amplified, 2 5 -chime, 3 7 -
note, keyboard-operated, tubular, 
chime-carillon . The keyboard is 
played like that of a piano . Large 
outdoor speakers mounted in a 
church belfry give the impression 
of a large and costly bell carillon. 

The Sundt carillon is tuned to 
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Lensatic Compass 
U .  S. A R M Y  
2-inch Liquid, com
pensated. For taking 
bea.rings in horizontal 
plane. Measuring an
gles. distances. trian
gulation, topographi
cal drawings. Needle 
attached to jeweled 

dial azimuth circle in 64 divisions revolves on 
fixed center point. Case has glass sight etched 
hairline, underneath is a horizontal level. in line 
with center of needle is a hinged slit-sight. Also 
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JACOBS STAFF, U. S.  ARMY 
Hardwood, 42" high with 36" slide extension (used 
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LABORATORY CONDENSERS, MICA 

Dubilier, volts 12,500, cap . .  004 . . . . . . . . . . . . $7.50 
Wireless spec. new . . . . . . . . . . . . . . . . . . . . . . . .  5 .00 
Dubilier, mica, op. volts '8,500, cap . .  004 . . . . 5.00 

U. S. NAVY DIVERS LANTERN 
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u .  S. Army Parabolic Searchlight Mirrors 
Precision Quality 

FOCAL GLASS 
DlA. LENGTH THICKNESS PRICE 

11  in. 4 in. % in. $12. 
18 in. 7% in. 5/16 in. 25. 
24 in. 10 in. 5/16 i,n. 50. 
30 in. 12�� in. 7/16 in. 55. 
36 in. 14�� in. 7/16 in. 75. 
Made by Bausch & Lomb. Perfectly 
ground and highly polished. 

GLASS MERCURY TUBE SWITCHES 
3 amp. . . . . . . . . . .  $1.00 10 amp. . . . . . . . . . $1.75 
6 amp. . . . . . . . . . .  1.50 20 amp, . . . . . . . .  2.95 

U. S.  NAVY LEYDEN JARS 
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TELEGRAPHIC TAPE RECORDER 

Makes a record 
of code on paper 
tape. Ideal ma
chine for learn
ing or teaching 
code to groups. 
Radio men can 
a d a p t  i t  t o  
short-wave re
ceivers for tak
ing permanent 
records of code 
m e s s a g e s .  

Double pen permits simultaneous recording of 
two messages. Pens are operated by battery, tape 
feeder is spring driven (hand wound) . Made of 
solid brass on heavy iron base. Useful on fire and 
burglar alarm systems. Used to int-ercept tele
phone dial calls. 

Used $15 Reconditioned $10 
U. S. ARMY AVIATORS HELMETS 

u. S. Army (Western Electric) aviator tan colored 
soft leather helmets. Adjustable sizes. lined. 
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2 .
�� 

.
. . . . . . . . . . . , . . . . . . . .  $2.95 

PERISCOPES, U. S. ARMY 
Made in France. 

33" long 2" dia. Optical equipment: 13.:4" prism, :t.:: t�nki����n 4;y��cea
c
��·n��

n
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d
d\�. $ ( 5.00 

u .  S. ARMY LIQUID COMPASS (Sperry) 

��l��?�ia��i::, fff.fib'ygh .  �-,.
e.ather casc o $ ( .95 

Electric Blowers (Ventilatorsf---

90 cu. ft. Min. 
2��" intake. 2" x 2" 

outlet. 
Cast aluminum hous-

ing . . . . . . . . . . . . $7.85 
Cast iron housing 6.00 
Available in 6 .  12, 32. 
110 volt d.c .. 110 v. a. c . •  
1 1 0  v. universal. Specify 
type and voltage de
sired. 

"FRIEZE" BAROGRAPHS ;';��l. ��':-i::l;te'i;
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ove- $55.00 
u.  S. ARMY ALi DADES 

Hardwood, metric scale, 0-15 em. and reverse, and !��' �.�
a
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HAND CLINOMETERS, PENDANT 
u. S.  Army Engineers, Geologists, Surveying, 
Mapping, etc. Magnifying Eyepiece. $3.50 

EDISON STORAGE BATTERIES 
Cells are in excellent condition. Complete with 
solution, connections and trays. Prices below are 
about 10% of regular market price. Average life 
20 Two-year unconditional Guarantee. 

A-4 Amp. Hrs. 150. " $5.00 
A-5 " " 187. " 5.00 
A-6 " " 225 . " 5.00 
A-7 " ., 262. " 5.00 
A-8 " " 300. " 6.00 
A-I0 " " 375. " 10.00 
A-12 " .. 450. " 15.00 
B-4 " 75. " 4.00 
B-2(J-3) . .  37. " 3 .50  
M-8 " 1 1 .  " 1 .50 
L-20 " 13 . " 1.75  
L-40 " 25. Pro 4.00 
All cells 1.2 volts each. 

Above prices are per unit cell. For 6 system 
use 5 cells, 12 vt.-l0 cells, 110 vt.-S8 cells. 
Note : On all cells 75 amps. or less an additional 
charge of 10'7:{, is to be added for trays. 

MANHATTAN ELECTRICAL BARGAI N HOUSE ,  I N C .  
120 Chambers St., Dept. 55. New York City 
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FOB THE EXPERIMENTEB 
IN MICROSCOPY 

MARKS POLARIZER - ANALYZER 
Ideal because it fits almost every instrument. 
Colors appear with utmost perfection because 
practically complete extinction of light is 
obtainable. This new polarizing medium is in 
use at Universities and Commercial Labora
tories. Type E and BT Analyzer Set . . $7.85 

PHOTOGRAPHERS 
ELI M I NATE GLARE 

With the MARKS 
POLARIZING PLA TE 

The Marks Polarization Plates can be 
accurately adjusted to any Still or 
Movie Cam.era and used with or with
out 'visible focus. It  improves b eauty 
of color photography by eliminatinj: 
surface glare. It also secures deta'tl 
commonly lost by glare, especially in 
scenic and water shots. 

For MOVIE CAMERAS 

Complete 
in Mount 

8 mm and 16 mm . . • . • • . . . . • • . .  $5.00 
For Std. LEICA and ROLLEIFLEX 9.00 
For prices on other cameras see bulletin. 

Write for Uterature A - 9  
P O LAR IZED  P R O D U CTS  C O R P .  
Whitestone. L. I. New York 

Established 1 853 

Corn Exchange 
Bank 

Trust Company 
1 3  WILLIAM STREET 

and 
74 Branches located in 

Greater New York 
Member of the Federal Deposit I nsurance Corporation 

AWhole Tool Shop in your 
Smooth. steady power at 
your finger tips. Uses 300 
accessories to grind. drill, 
polish. rout, cut, carve, 
sand, saw, sharpen, en
grave, etc. Plugs in any 
AC or DC socket. 
10 Days Money· Back Trial 
Order today. Standard 
Model (illustrated) 18.-
000 r .p.m. 16 oz. $10.75 
postpaid with 3 Acces-
sories . • • De Luxe 

Complete informa.tion on Handee Model 25,000 r.p.m. 12 
Products and their wide applica-OZ. $18.50 with 6 Acces- tion in crafts work and indust:t7 sories. all over the world. 

CMUlO Wlleel & MfB, Co., 1 101 W. MonroeSt., Dept. SA, Cblcap,11L 
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such close accuracy that it elimi
nates the out-of-tune sound so fre
quently occurring in outdoor caril
lons when two or more notes are 
played together. Special electric 
pick-ups on each chime pick up the 
deep sub -octave bell notes which 
are amplified separately. In this 
way the range is extended a full 
octave. Microphones pick up the 
usual chime note. The two are 
blended by foot pedals to obtain un
usual "distance" effects and varia
tions. 

Although the total weight of the 
Sundt carillon is only 600 pounds, 
the deepest note it produces equals 
the tone produced by a bell of 1 2, 5 0 0  
pounds. 

HYDRAULIC 

Coal Mining With a 

Pressure Tube "Explosive" 

HYDRAULIC pressure is now being 
used in coal mining to take the 
place of explosives usually used. 
Results of tests made over a period 
of about two years have been prom
ising enough to warrant the du Pont 
Company placing this process on 
the market in a limited way. 

The hydraulic mining process is 
basically simple. After the usual 
holes are drilled in the coal face a 
special tube, closed at the end, is 
inserted. The protruding end is 
connected through an electrically 
driven pump to a storage tank con
taining a special oil. The pump 
drives the oil under very high pres
sure into the tube inserted in the 
hole, the tube expands under the 
great pressure, and the coal face is 
broken down. 

In other words, the pressure ex
erted causes such expansion and re
sultant enlargement in diameter of 

Inserting a hydraulic mining 
tube in face of a coal vein 

Close-up of the mining tube 
that expands under pressure 

the tube that the coal is broken free 
along its natural parting lines, 
without explosion, flame, or the 
evolution of fumes or smoke. 

The mining tube itself is of rub 
ber with a relatively small hole 
and a thick wall, and is covered 
with a steel braid that both pro
tects it and prevents its rupture. 

Experimental work on this new 
method was conducted by the du 
Pont Company in a number of min
ing areas. The most extensive tests 
have been made at the New Mon
arch Mine of the Consolidated Coal 
Company at Herrin, Illinois. 

OIL 

U·V Rays Detect It 

In Mud From Wells 

NEW aid to rotary drillers in find
ing oil-bearing formations is the 
ultra-violet ray. Inventors say it 
detects instantly minute quantities 
of oil invisible to the naked eye in 
drilling muds. 

After mud has travelled down 
through the hollow drill pipe, pass
ing out through the drill, bringing 
cuttings back to the surface, a beam 
of ultra-violet rays is focused upon 
it. The tiny particles of oil, if pres
ent, become fluorescent. 

WARSHIP SPEED 

Italians Test 

Unfinished Ships 

M UCH has been written in recent 
years of the success of the Italian 
Navy in building enormous speed 
into Italian warships.  Almost in 
variably trials of cruisers and de
stroyers show speeds several knots 
higher than those in comparable 
vessels of other navies. It is to be 
wondered if these high speeds are 
all to be explained as may be that 
of the 1 0 , 0 0 0 -ton cruiser, Zara. We 
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The Midget Slide Rule 
equals a 12 In. straight slide 
rule in precision. Has A, B, C, D, CIt Log-Log, Binary. 
Add and Subtract scales. 
Gives Logs. Gives Trig. 
functions to 1 minute from o to 9 0  degrees. The Engine
divided scales are on white 
coated aluminum. Perman
ently accurate. The Midget 
is, undoubtedly. the most 
versatile calculator ever in
vented. Dia. 4 In. Price, 
with Leatherette case and 

Instruction Book. $2.00,  cash or C.  O. D. Money back 
if not satisfactory. Circulars free. 

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

GE A R S  In Stock-Immediate Del ivery 
f::::i�a::��!�ibl�d�oc��jin������.ret:�. ����� 
ca��ll��e����ti:��r:���l::1����8h�f:����i�t Send U8 your blue prints and inQUiries. 

Write for Catalog No, 2() 
• CHICAGO GEAR WORKS 
440.50 North Oakley Ave . •  CHICAGO. III. 
That clever "little idea" of yours 
-no matter how simple it seems 
-may have big money-making 
possibilities. Two advisory books 
FREE, tell you how to protect 
your ideas with a U . S. Govern
ment patent-give you six basic 
ways to sel] your invention. Fees 
reasonable; terms arranged. 
Write for books today. 

VICTOR J. EVANS & CO. 
569-L Victor Bldg .• 
Washington. D. C. 

A U T H O R S  
W R I T E R S 
S P E A K E R S  

Technical and Scientific Subjects 
Your manuscripts, college theses, 
speeches edited and criticized for style 
and diction ; suggestions for rewriting 
given ; possible markets quoted 
$ 1 .00 per thousand words. Highest 
references. 

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

- - - - - - - - - - - - - - -
ALNICO MAGNETS } 

s t r o n g  
It FLOATS.... - �_ _ balance in 

� enOUgh to 

• h ' - gt�� be 
a Js�rl 

for hundreds of experiments. $1 � 
p r  

By placing a 71!� oz .  slug of ALNICO 
in a soft-iron yoke or frame. it will 
lift 30 lbs. if in contact with a 
polished surface. Complete . . . .  $3.00 
BLAN. 64-L3 Dey St.. N. Y. C. 

- - - - - - - - - - - - - - -

When you write t o  advertisers 
The Editor will apprcciate it if you 
will mention that you saw it in 

S C I E N T I F I C A 1U E R I C A N  

PLASTICD RDK 
TH E n E W  

H!tDRO-PI.ASTle 
Easy, clean to use.  1 0  beau t i f u l  colors for 
house h o l d  mend i n g ,  hobby and artcraft .  
F i l l s c racks,  h o l e s .  D r i e s  bard as roc k .  May 
be sanded o r  f i n ished.  May be used in 
many branches o f  i ndustry.  

SEND FOR T U B E S  OR SETS 
2 5 c  o r  35c tube.  Set of ten 2 5 c  tubes 
$ 2 . 2 5 ;  ten 35c tubes $2.95.  Postage paid.  
Spe c i fy colors : red, orange,  ye l l ow,  g reenl 
b l ue,  wh i te,  black. l ight oak,  dark oak.  

Free Descriptive Bulletin O n  Request 

NOT E !  IAttractive Distributorships Open I 
TEC H N I CAL SU PPLY CO. 

Palo Alto Dept. 8 Cal ifornia 
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quote the following paragraph 
from Engineering ( London) re
garding the trials of that ship. 

"A photograph from the air of 
the 1 0, 0 0 0 -ton cruiser Zara on trials 
showed that she was minus the 
whole of her main armament, in
cluding not only the guns, but the 
turrets themselves. In such circum
stances, it is not difficult to attain 
remarkable trial speeds, but the 
assumption is reasonable that an
other year, at least, would be re
quired before the vessel could be 
regarded as an efficient fighting 
unit, fit to take part in any com
bined naval operations." 

COPPER PLATING 

Immersion Process 

Is Simple, Economical 

OFTEN a coating of copper is de
sired on metal quickly and more 
economically than is ordinarily ob 
tainable by electro -plating. Use of 
Cuprodine solves the problem. This 
is a powdered chemical which is 
employed in much the same man
ner as ordinary copper salts but 
produces a denser, more adherent, 
and more lustrous coating. The 
process is particularly adaptable to 
the j ob of coating round wire to 
reduce the wear on drawing dies . 

The Cuprodine process is simple. 
The surface to be copper coated is 
first pickled and then rinsed. It is 
then immersed in the Cuprodine 
solution until the coating is com
pleted, which may require from 1 0  
seconds t o  two minutes depending 
upon the nature of the steel or the 
thickness of the coating desired. 

TREES 

Personal Histories 

Suggested 

T HE life history of a single tree 
may not seem particularly impor
tant, yet such a history, if complete 
in many details, would make not 
only an interesting record for fu
ture generations but conceivably 
might supply scientists of the fu
ture with facts regarding tree 
growth that would be valuable to 
them. 

Professor Ralph G. Unger, of the 
New York State College of For
estry, at Syracuse University, re
cently suggested that such personal 
histories of trees might be made by 
many persons. Under his plan, the 
common and scientific names of a 
tree-perhaps one planted for 
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INDUSTRIAL and LABORATORY 
EQUIPMENT AT UNUSUAL 

PRICES 
Genuine Bronze 

Pumps 
Suitable for M arine. 
Laboratory. Factory. 

Home.  Etc. 

No. 1 Cent��fugal P�rpp ¥t':. i r�: $ :::: �g: � 1�1: � 1��" l�:�g �g: ��fz Gear 
14 

%" 9.00 
No. 2 " ��: t�:gg No. 3 

%" 12.50 No. 4 %," 15.00 �o. � 1" 16.50 
Ng; . 1 ,  2 .  4,  9 ,  1%. 2 , 3 , supplied with a.c. motor 
and base, $11 .00 additional. Circular on request. 

COROZONE 
OZONATOR 
C o n vc r t s  ordinary 
oxygen into ozonc. 
Revitalizes and de
odorizes. Suit· $7 50 
able anywhere. • 

Suitable for heating liquids, tanks, kettles. etc. 
(1 KW raises temperature 1000 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 . . . . . . .  $6.00 1200 Watt . . . . . •  $8.75 
750 Watt . . . . . . .  6.30 2000 Watt . . • . . •  10.25 

300 Watt . . . . . . . . $12.00 

MOTOR D RIVEN 
FO RCED D R A FT 

B LOWERS 
Size C.F.M. Price 

o 160 $18.00 
0% 350 20.00 1 535 25.00 
1% 950 30.00 
1% 1900 65.00 

for A.C. 1 10 V. 60 cycles only. 
voltages on request. 

PIONEER AIR COMPRESSOR CO., Inc. 
120-5 Chambers St. New Yorle City, N_ Y. 

THIRD DIMENSION PICTURES! 
with the New 

CARD AND PHOTO 

STEREO - MIRROR 

Re-live again those happy scenes. See 
your snap shots become alive-make you 
really feel that you're again there. Both 
you and your friends will be amazed and 
fascinated with the latest, new scientific 
discovery the STEREO-MIRROR. Send 
today for full FREE details and illus
trated literature. 

NU-M I RROR CO. Dep. S. A. Bridgeport, Conn .  

Comp l ete, $600 
Postpaid 

Electric Eye relay � 
assembled, ready 
for use on 1 1 5  
volts A . C .  a s  illus
trated. Handsome 
black base 3x5". 
Relay c o n t a c t s  
spdt . ,  3 amperes, 
1 1 5  volts. Highly 
sensitive, operates 
on fiashlight, daylight, ctc. Money back guarantee. 

P H OTO B E L L  C O R P., D e pt. 5A 
123 Li berty St.. N ew York City 
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ancient wis
dom was ruth
l e s s l y  t o r n  from 
sacred archives? What 
Jaboriously gathered truths 
of nature lie buried beneath crumbling temple 
walls - where power-mad tyrants cast them ? 

Sought and condemned -but never lost - this 
knowledge that makes men free and points the 
way to PERSONAL ACHIEVEMENT has been pre
served for centuries by secret brotherhoods of 
learning. 

A C C E P T  T H I S  G I F T  B O O K  
The ' Rosicrucians, one of these age-old brother
hoods, has extended these teachings to all who 
sincerely sought them. Write today for the free 
"Sealed Book" and learn how you may receive 
them to attain the fullness of life. Address 
Scribe R. Q. L. 

The R O S I C R U C I A N S  
( A M O R e )  S A N  l O S [  , C A L I F O R N I A  (NOT a reli�ious or�aniz8t,on) 

WANTED: MANUSCRIPTS 
New York Book Publisher respectfully solicits 
worthwhile manuscripts (or publication on 

FOR¥UYN�rS,or p�bii�h':;:i!!. bS7iSFifth Aw., N. Y. C. 
COMPLETE HOME· 
STUDY C O U R S E S  
and educational books. 
slightly used. Sold. 
rented, exchanged. All 
subjects. Money-back 
guarantee. Cash paid 
for used courses. Full 

details and illustrated 'l2-page bargain catalo� FREE. 
Write today ! 
N ELSO N  CO. , 500 Sherman, Dept. 

Wonderful opportunities for Aeronautical , 
Engineers. Lincoln's 2 year course empha
&izing Airplane Design and Construction 
prepares you for engineering position with 
Airplane Builder or Airline. Lincoln's Fly
ing and Mechanics Training; APPROVED 
by U. S. Civil Aeronautics Authority pre .. 
pares you for Gov't. tests for Pilot or Mecha�!cs 
Rating. Exceptional employment opportunttles 
now. We assist Graduates in locating positions. 
Part time employment for board and room while 
in training. WRITE TODA Y for complete in/oT' 
mation. 
L I N C O L N  A E R O N A U T I C A L  I NS T I T U TE, I N C.  

L I N C O L N  A I R P L A N E  & F LY I N G  S C H O O L  D I V. 
662 Aircraft Bldg" Lincoln. Nebraska 

WANTED - MEN 
to cast Christmas Goods, 5 and 10c  Novelties, Toy 
Autos, Ashtrays, etc. Can be done in any spare room, 
basement or garage and no experience necessary. A 
rare opportunity to devote spare or full time to 
profitable work. Write Dept. S.  

METAL CAST PRODUCTS CO. 
1696 Boston Road N ew York City 
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shade purposes in a yard-would 
be recorded : other facts would in
clude the origin of the tree, the 
date and age when planted, and 
by whom. Thereafter, an annual 
record would be kept of the diam
eter in inches, height in feet, crown 
spread, disease and insect attacks, 
any inj uries, extent of seed crop, 
and similar details. These records 
would be handed down from gen
eration to generation in a family, 
or from owner to owner. 

Professor Unger urges adoption 
of this plan because, as he says, 
"our historical trees are disappear
ing rapidly . . .  and the young tree 
of today may become important 
historically in the future." 

LOCOMOTIVE RECORDER 

Checks Engineer's Alertness 

to Signals 

T 0 provide railroad officials with 
a graphic record of their engineers' 
alertness to running signals, Valve 
Pilot Corporation of New York City 
has developed an Automatic Train 
Signal Recorder. 

Where railways are equipped 
with automatic block signals, a 

train will stop automatically if it 
runs past a caution light. By mov
ing the so-called forestalling lever, 
the engineer forestalls this auto
matic application of the brakes 
and then proceeds in accordance 
with the instructions flashed by 
the signal. Ordinarily his superiors 
have no record of this action, but 
if the locomotive is fitted with an 
Automatic Train Signal Recorder, 
a record is made automatically 
each time the engineer forestalls. 

The instrument consists of a 
pencil attached to the armature of 

i an electromagnet. When the engine-

man forestalls, a warning whistle 
in the cab sounds off. The rush of 
air to the whistle closes an electro
pneumatic switch which sets up an 
electric current in the magnet and 
causes a pencil on the armature to 
make a mark on a paper tape. 

The Automatic Train Signal Re
corder is housed in the Loco Valve 
Pilot instrument which indicates 
and records speed and cut-off con
trol. From one unit, therefore, 
there is obtained a record of the 
engineer's attention to three im
portant operating factors-effi
ciency, speed, and safety. 

FIRE ALARM 

Self-Contained Unit 

Rings a Loud Gong 

A DEVICE no larger than the hand 
and employing mercury as an ac
tivating agent conceivably might 
save many of the 1 0, 0 0 0  lives that 
are annually sacrificed through 
fires in American homes. 

The life-saving invention is an 
automatic fire alarm, complete in 
itself, which sounds its warning al
most immediately upon the out 
break of any fire in the area which 
it guards. The alarm functions 
through the thermostatic action of 
a tiny mercury switch. When the 
temperature about it reaches a de
gree which indicates the presence 
of fire, the mercury switch sets off 
a gong of sufficient volume to 
arouse the household, even from 
the deepest sleep. 

Since the new alarm is so small 
in size, it can be hung inconspicu
ously on walls or laid upon dresser 
or table-and the price has been 
made sufficiently low that the av
erage family can place several units 
in danger spots throughout the 
home without any strain on the 
budget. 

LABORATORY RUBBER 

Another, of Superior Quality, 

Added to List 

T HE newest of the synthetic rub 
bers, Chemigum, has j ust been an
nounced by Goodyear as a result 
of several years research. A new 
plant having an initial capacity of 
1 0 , 0 0 0  pounds per day is being in
stalled at Akron. 

Chemigum is derived from 
petroleum through a cracking 
process, and tires made of it are 
said to give superior performance 
to those made of German Buna. In 
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Take first step to protect your 
rights to your invention-without 
cost. Mail coupon today for Free 
"Record of Invention" form and complete instruCLwns 
for making leg'a! disclosure of invention and 
establishing date. We also send 48 page Free Book, 
"Patent Guide for the Inventor" telling importance 
of prompt action : how to sell and market your in
vention; how to make Application for Patent; 
examples of successful inventions. Also details of how 
a Patent protects you : our reasonable charges fo.r 
preparing applications including official drawings and 
technical specifications ; confidential search service 
to be reasonably certain Invention is patentable; 
prompt service ; strict secrecy ; plan for you to pay 
in small payments as application progresses; other 
facts you want to know about Patent Protection. Mail 

� 
� 
� 
� 

coupon for Free Book and Record of Invention 
form today. 

Please send me your 48-Page Patent Guide and 
your specially prepared "Record of Invention" 
form FREE. This request does not obligate me. 

: Name 

: Address 
� Clty . . . . . . State . . . . . . . . . .  . : (Please write or prmt plamly) _ 
�- - - - - , - - - - - - - - -- - , - - - -- - - � 

Try the new 
PIKE Electric 

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

Elizabeth, N. J-

DES I G. N  O F  AUTOMATIC MACH I N E RY. AND MECHA N I SMS f\ 
INVENTION AND D E V E LOPM ENT OF MECH

,

ANICAL DEVICES 

SECURING. or PATENTS AND TRADEMARKSI-IERr AND ABROAD 
:.: SPIRO ENCINEERINC SERVICE-l.w ..... NEW YORK 0 

EN�NEERlNG.. AOVICE AND GUIDANCE FOR. MANUFACTURERS 
PRODUCTION AND·TOOlMUING.AAA\NCED AND SUPERVISED 

, I , 
Inventions manufactured in any size, any 
shape, any quantity, by old established 
( 3 6  years old ! )  reputable company. 
( No branches anywhere. )  Also developing, design .. 
ing, engineering, modelmaking, stampings, metal 
specialties, dies, models, etc. FREE estimates. 
FREE catolog giving uinside" Information. Write 
today_ . 
C R ESC E N T  T O O L  CO. ,  Dept. H -SA, C I N C I N NATI, O H I O  

Experimental and Model Work 
Fine Instruments and Fine Machinery 

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

H E N RY Z U H R, I n c., 1 87 Lafayette St., N, Y. C. 
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fact, the manufacturer claims that 
such tires are equal to those of 
natural rubber. Like other arti
ficial rubber, however, Chemigum 
at present costs more than natural 
crude rubber. Nevertheless, its in
creased tensile strength ; resistance 
to aging, abrasion, and oils ; and the 
fact that it may be processed more 
easily than Buna, make it impor
tant industrially. It also has possi
bilities for blending with natural 
rubber, so that it might help in an 
emergency to eke out slender sup 
plies of the natural product. 

SAPPHIRES 

War Cuts Down Supply 

For Industry 

SYNTHETIC sapphires, important 
for use in j ewelled watches and 
many industrial instruments, are 
becoming scarce, as we have had to 
import them from Switzerland, 
France, and Germany. 

These gem stones have been 
made since 1 9 02 by the Verneuil 
process which fuses alumina. The 
globule which is obtained is split 
and sliced into thousands of tiny 
j ewels. Those used in watches are 
of small diameter and almost paper 
thin. The price of these ranges 
downward to about one and one
half cents each. 

TUBULAR LIGHT 

Smaller Fluorescent Tubes 

F or Restricted Spaces 

WITH fluorescent lamps becoming 
more popular every day, the need 
for a small low-wattage lamp of 

this type for use in limited space 
has been filled by the production 
of one only nine inches long. This 
new lamp is of six-watt capacity, 
is available in two colors-daylight 
and white-and sells for $ 1 . 1 5 .  It 
is expected to find applications in 
illuminating business machines, 
curved showcases, and airplane 
cabins, in bed lamps and the like. 
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The optical system of a fine binocular is a 
series of lenses and prisms, a total of twenty 
bits of glass. On the Quality of their mate
rial and the accuracy of their manufacture 
depend the performance of the binocular. 
A s  maker of scientific research i nstru
ments, Bausch & Lomb has the experience 
and skill to produce glasses of unparal
leled precision. 

F R E E  
C AT A L O G  

t e l l s  h o w  t o  s e l e c t  a 
binocular for your use, 
describes 1 9 Bausch & 
Lomb models. Bausch 
& Lomb, 226 Lomb 
P a r k ,  R o c h e s t e r, 
N. Y. Above, B & L 
6 power, 30 mm Bin
oClIlar, $72. 

~ 
T H E  W O R L D ' S  B E S T - BY A N Y  T E S T  

They go \1 . \.\�t 
O\\Gl' . \\\ V\ losing friends 

• Conversational bores - we find them 
everywhere - at the dinner table - in social 
affairs - in business - even at home. They 
go through life losing friends. Their real 
abilities are never reflected in their speech. 
They are labeled as C. B:s and don't know it. 

• In your conversation lies the opportunity 
for social and business advancement - new 
friendships - popularity - promotion - a 
happier domestic life - in short - Success. 

• Free booklet! If you have the slightest sus
picion that your everyday speech may be hold
ing you back, read "Adventures in Conversa
tion" now sent FREE. I t  shows how to acquire 
ease and skill in conversation-win friends
get more out of life. 

• It also outlines a new 
method for home training in 
conversation. Heartily en
dorsed by leading educators. 
Mail coupon, or write to 
Conversation Institute, 360 1 
Michigan Boulevard, Dept. 
2287, Chicago, III. 

Conversation Institutel 

!A.dr'en/,t,·es 
@on��;�salion 

360 I Michigan Boulevard, Dept. 2287, 

Chicago, Ill. 

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

Name 

Address 

City . . . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . .  . 

219 



OFFERS ADVANTAGES 
OF 

SINGLE SIGHTING PLANE 
IN EIGHT 

* You shooters are voting, 
in i ncreasing numbers, 

for the easy-pointing, fast
handling advantages of the 
single-sighting-plane, Over & 
Under "double" gun. That's 
why Marlin has designed this 
line of famous Model 90's
most complete in the firearms 
field!  See these hard-hitting, 
dependable beauties at your 
dealer's today! 

�l lIIustrated . . .  Model 90 OVER 
& UNDER .410 BORE SHOTGUN 

$40.27 
Smartest, sleekest shotgun made ! 
All the rugged, smooth action fea
tures of the big 90'S. Great for prac
tice and small game. A real firearm, 
yet weighs only 5% lbs. 

• 
12 - 16 - 20 G A U G E S - S i m p l e ,  
rugged lifetime construction . . . 
perfectly balanced . . . direct line 
locking, one piece frame. HAM· 
MERLESS - COCKS ON OPEN· 
ING. $40_27 

• 
Combination RIFLE-SHOTGUNS 
Top barrel for .22 sbort, long, 
long rifle. Also .21S Bee or . 22 
Hornet.  Bottom barrel  . 4 1 0  
bore o n  all 3 guns. $40.27 
SKEETKI N G  - Custom·bu i l t  
leader of Marlin shotgun line. 
Gives unprecedented results for 
skeet, upland game. $70.13 

- - - - - _  ... --- - - -
S E N D  3 c  TODAY F O R  CATA L O G  with 
complete specifications. Get your copy 
of " STRAIGHT SHOOTING" FREE 
at dealers, or 6¢ postpaid. 

THE MARLIN FIREARMS CO. 
162 WILLOW ST., NEW HAVEN, CONN. 

ANTIQUE GUNS AND SWORDS 
British-Grantham . Flint musket, 5 5 '1:. "  • • . . . . .  ·. $44.00 
Harper's Ferry Flint musket, 1824 . . • . . • • . . . .  30.00 
Phila. Booth Flint pistol, 13" • • . . . • • • • . . . • • •  22.00 
All steel flint pistol, 5 % !' . . . . . . . . . . . . . . .. . . 35.00 
French sword, 33" . . . . . . . . . . . . . . . . . . . . . . . .  28.00 
Scottish sword, 36" . . . . . . . . . . . . . . . . . . . • . . .  38.00 
George III Rapier, 39" . . . . . . .  10.00 
Persian dagger, 2 1 '1:. "  . . . . . . . • . . . . • . . . . . . . .  12.00 
Thibet dagger, 16" . . . • . . . . . . . • . . . . . . . . . . . .  14.00 
1 940 catalog, 75th A nni'versary edition, 304 pages, 
over 2000 illustrations of breast plates, helmets, 
guns, swords, daggers, medals, badges, buttons, 
etc., mailed for 5 0  cents. 

Special circu lar for 3¢ stamp. 

FRANCIS BANNERMAN SONS 
Free M useum and Salesrooms 501 Broadway. N .V.C.  

MANHATTAN GUN & REPAIR SHOP 
EXPERT GUNSMITHING 
Repair, Remodel, Reblue, Restock, and refinishing 
of any domestic or foreign shotgun, ritle, pistol 
revolver and automatic. Rough turned stocks fo: 
shotguns and rifles. 

Wm. Schiessl 34 West 44th St. 
Prop. and Master Gunsmith New York City, N. Y. 
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YOUR FIREARMS 
ond FISHING TACKLE 
Conducted by A.  D.  R A T H B O R 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 which 
millions yearly find sport and recreation, fathers this month
ly department which welcomes correspondence from its readers. 

Strange Guns in Strange Places 

IN 1855,  General William Walker, 
one of America's most meteoric 

soldiers of fortune, simultaneously 
reached the ripe old age of 32 and the 
shores of Lake Nicaragua, in the 
country of that name. With his "ex
peditionary" force of 66 men, he ap
propriated a boat from The Acces
sory Transit Company, a Cornelius 
Vanderbilt-controlled freight and 
passenger line, captured the key city 
of Granada, and made himself master 
of Nicaragua. For five years his star 
alternately flared and dimmed. It was 
completely extinguished with his ex
ecution in 1860,  but the name of Wil
liam Walker was forever engraved 
in Nicaragua's history, and elsewhere, 
as will be seen. 

Uprisings, rebellions, punctuated 
by short periods of quiet, beset the 
little country until 1927,  when Presi
dent Coolidge's emissary, Colonel 
Henry L. Stimson, brought peace to 
the rival parties. Government troops 
and rebels were both disarmed under 
the treaty, which provided $ 1 0  Nica
raguan money and an honorable dis
charge to each officer or soldier who 
surrendered anything that would 
shoot. The U. S. Marines had charge 
of this collection of arms, of which 
there were thousands. They consisted 
of ancient Spanish brass cannon, 
modern Thompson sub-machine guns 
which were in the hands of Nicara
guan rebels before our Marines ever 
saw them, flintlocks, cap-and-ball 
revolvers, and modern Springfields. 
Where all the guns came from, no 
one knew, but among them were col
lectors' pieces by the bull-cart load. 
A request was made that such arms 
be saved, either for an American mu
seum or for the Nicaraguan National 
Museum. It was denied and three 
box-car loads of surrendered arms 
were destroyed under American su
pervision. 

A long, thin echo of the American 
soldier of fortune, General William 
Walker, bounced down the ages, 
trickled through the destruction of 
Nicaraguan arms, to reach, in 1940, 
the ears of Charles Edward Chapel, 
eminent gun collector and author, in 
California. Chapel visited a brother 
gun collector who showed him a Colt 
Model 1 848 Pocket Revolver, some
times called the "Baby Dragoon" 
Model. This was a caliber .31 ,  5-shot, 
percussion ( cap-and-ball) revolver 
with a standard 4-inch barrel, worth 

about $25 in good condition, about 
$3 7 in what collectors call "fine" con
dition. As antiques go, it was no show 
piece, but what attracted Chapel's 
attention was that, in addition to the 
usual markings, the barrel was en
graved with the name "William 
Walker." 

"My grandfather," said the collec
tor, in response to Chapel's question, 
"whose name was Walker, carried it 
in an inside pocket as a personal wea
pon during the Civil War." 

Chapel grinned, asked his friend 
what he knew of Nicaraguan history. 

Courtesy Colt· s Patent' Firearms Mfg. Co. 
"Baby Dragoon" 

Under cross-examination the collec
tor broke down, admitted he had 
bought the gun from a dealer and 
that the ancestral story was pure 
hokum. Then Chapel told his friend 
a bit of the gun's history and tried to 
buy it, but the collector refused to 
sell, even though there are plenty 
on the market like it-like it save 
for the engraved name, "William 
Walker." 

"How do you happen to know so 
much about this particular gun?" 
asked the collector. 

Replied Chapel: "I was a lieuten
ant in the 5th Regiment of Marines, 
on expeditionary duty in Nicaragua. 
I saw that engraved Colt at that time. 
It was I who made the request to 
save the collecors' pieces, and when 
it was denied, I was ordered to take 
my guard detail and the three box
car loads of guns to Managua, where 
the arms were burned." 

Was that 1848 Colt engraved "Wil
liam Walker" as the WOUld-be con
queror's personal gun? Where was it 
during the 67  years from the filibus
ter's death to the surrender of Nica
raguan guns in 1927?  How did it es
cape the supposedly all-consuming 
fires that destroyed the other sur
rendered arms at Managua. How did 
it get into the hands of an American 
dealer in antique arms? These ques
tions may never be answered, but 
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they show in part the color and ro
mance of gun collecting. Has anyone 
else a story about "Strange Guns in 
Strange Places"? 
[Note: Charles Edward Chapel re
tired from active service as 1st Lieu
tenant in the U. S. Marines Corps in 
1937,  after having served in China, 
Nicaragua, and other points since 
1 926. His book "Gun Collecting" now 
has a companion piece, "The Gun Col
lector's Handbook of Values," both 
of which are essential to amateur and 
professional collectors of antique 
arms. A publisher as well as an au
thor, Chapel's latest production is a 
second printing, limited to 1000 copies, 
of Charles Winthrop Sawyer's "Fire
arms in American History-Vol. 2-
The Revolver, 1800-191 1." Sawyer, 
still regarded as the Dean of Ameri
can arms historians, wrote and pub
lished his first edition in 1 9 1 1. It sold 
rapidly and is extremely rare today. 
-Ed.] 

Behind the Trigger Pull 

IN the intricate science of firearms 
manufacture, it's little thin� that 

count. Take, for example, 1 /600 or 
1 / 700 of a second which elapses from 
the moment a shotgun hammer is re
leased by trigger pull until the firing 
pin detonates the percussion cap. · 
Doesn't sound like much, but multiply 
it by 800,000, the number of tests 
rounds recently fired by Federal Cart
ridge Company in a Savage shotgun 
and you will find that the hammer of 
that test shotgun was in downward 
motion a total of 22 minutes, 13 sec
onds. "So what?" you say, for no 
average shooter will live long enough 
to fire 800,000 shells. Why, that's a 
box of shells a day for 87 years and 
245 days! 

So, this. When you buy an Amer
ican-made shotgun, you can be con
fident the gun will stand up, that it will 
give you a lifetime of satisfactory ser
vice. Neither Savage Arms Corpora
tion, nor any other American arms 
maker expects Mr. Average Gunner 
to burn 800,000 shotgun shells, nor do 
they anticipate the hammers of their 
guns will be in action 22 minutes and 
13 seconds, but they do expect their 
products to perform satisfactorily. To 
that end, the arms-rifles, shotguns, 
handguns-are tested far beyond the 
potential possibility of their use, and 
actual firing tests are by no means the 
only indication of solicitous care in 
manufacturing processes. 

On a recent visit through the Sav
age plant we passed row after row of 
assembly work benches, and we no
ticed that every vise which was hold
ing a gun part was carefully padded 
to prevent scratching or otherwise 
damaging the part. We saw hundreds 
of wheel-equipped racks, built to 
transport highly polished stocks, shiny 
gun barrels, or complete guns from 
one department to another, and every 
one of these racks was also carefully 
padded. Particularly fine stocks were 
protected from mars or dirt by soft 

NOW-LOW COST -ONE MAN 
AP5HOOTIDii 

T he  fun and thrills of aerial target shooting at a price all can afford. 
TARGO 

G U N  
$1 1 .75* 

with Rifle A dapter 
.22 caL smooth hore bolt 
action, 8�shot clip repeat� "!111 __ "'�_ er. Supplied with No. RA

Il 1 (4") Rifle Adapter for 

TARGO TRAP $7.45 
Fits barrel of Targo Gun or any 
single barrel .22 caL smooth bore 
or .410 bore shofJ;un. Weight 14 
oz. Throwing sprlOg is  adjustable 
and "balanced" to prevent whip 
or vibration. 

shooting solid cartridges, 
m a k i n g  it v i r t u a l l y  " 2  
guns i n  one . "  

TARGO TARGETS : I II  breakproof 
boxes of 200, j ust over 1/21 each. 
For TARGO use only .22 caL long rifle scatter SHOT shells . 
TARGO NET 20' x 20' to catch 
"missed" targets $5.95 . "� $12 .15  west of the Rockies .  

o. F. MOSSBERG & SONS, Inc. 
NAME 

3 5 1 0  St. John St. , New Haven, Conn. 

( PLEASE PRINT! I 
I 
I 

I Please send me literature describing the new STREET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
Mossberg Targo. I enclose 3¢ to help cover 

I I postage and handling. CITY . . . . . . . . . . . . . . . . . .  STATE . . . . . . . . .  . 
• ..- - - - - - - - - - - - - - - - - - - - - - _ ... - - - - - - _ __ _  J 

flannel bags in which they traveled 
about the plant until they became a 
part of a beautiful new gun, and then 
the gun itself went into a bag for 
safety and protection until final wrap
ping and shipment. All too few gun
ners comprehend the meticulous care 
their guns receive before coming into 
their possession, and sad to relate, all 
too few owners give their arms as good 
care as they had in the process of 
manufacture. 

Simplification of operating mech
anism in modern arms is another 
of those "little things" which years of 
scientific study have accomplished. If 
John Q. Gunner had to manipUlate an 
old flintlock, which contained 22 parts, 
or a muzzle-loading lock of 15 parts, 
he'd have something to worry about. 
Even the breech-loading hammer gun 
lock has 1 7  parts, and certain types of 
high grade hammerless guns contain 
from seven to 22 working items in the 
lock. By comparison, the Fox Lock, a 
Savage Arms product, with its three 
principal working parts, is simplicity 
personified. There's the coil spring, 
the one-piece hammer, of which the 
firing pin is an integral part, and the 
sear. That's all. 

There are thousands of other ex
amples of scientific advancement in 
the history of American-made fire
arms. It's a record to be proud of. The 
American lover of guns, whether for 
target or game shooting, is the most 
fortunate gunner in the world, for he 
has a limitless line of guns from which 

to choose. He has, at his command, a 
corps of manufacturers, research engi
neers, scientists, and skilled artisans 
who persistently endeavor to produce 
better firearms at moderate cost. Best 
of all, he has, with few minor restric
tions, complete freedom of use of his 
rifles, shotguns, and handguns. So, 
Mr. John Q. Gunner, when you take 
your gun afield this fall, j ust remem
ber that behind the simple action of 
pulling the trigger lie years of inten
sive study and research, all to the end 
that you may better and more thor
oughly enjoy your sport. 

October Bass 

As the prize short-short story, we 
nominate the motto, "Fish and 

Feel Fit," adopted by The Associated 
Fishing Tackle Manufacturers, used 
extensively by South Bend Bait Com-

pany. When you analyze that slogan, 
you find it tells all. At this time of year 
the word "fish" conjures up for salt
water anglers visions of striped bass, 
weakfish, channel bass, bluefish, and 
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GUN COLLECTING 
By Charles Edward Chapel 

(1st Lt. U. S. Marine Corps, Retired) 

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

For sale by 
SCIENTIFIC 
AMERICAN 

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

LIKE TO SHOOT ? 
Send 6¢ in stamps for sample copy, 64-page 
magazine� exclusively about guns. Advance 
information on the newest gun�, latest. loads, 
most modern hunting and shooting equipment. 

THE AMERICAN RIFLEMAN 
1 6 1 4  Rhode Island Ave., Washington, D. C. 

A U T H O R S  
W R I T E R S  
S P E A K E R S  

Technical and Scientific Subjects 
Your manuscripts, college theses, 
speeches edited and �riticized for �tyle 
and diction; suggestions for rewriting 
given; possible markets quote.d 
$ 1.00 per thousand words. Hlghes' Teferences. 

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

MASTERING THE RIFLE 

By M.orris Fisher 

DEALS with sight adjustments, firing posi. 
tions, use of the sling, breathing, trigger 

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

$2.60 
Sold by 

Sl:IENTIFIl: AMERIl:AN 
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many others. To the fresh water Wal
tonian, those four letters bring mental 
pictures of pike, pickerel, walleyes, 
black bass, and huskie muskies, all 
of which have been rejuvenated, im
bued with new fight by Autumn's cool
ing waters. 

The second word in the slogan isn't 
really necessary, ·but it's  euphonic, and 
it provides the suspense angle in this 
short-short tale. "Fish, and . . . .  " And 
what? Ah, those two last words, "Feel 
Fit." They're the ones that settle the 
suspense, if any, and provide the logi
cal, truthful, satisfactory, hammer
home-the-point climax. 

It's difficult for us to imagine how 
any two-fisted chap could fish and not 
feel fit, but we claim those two words 
form a "logical" climax, because any 

OCTOBER BASS 

Rod by Heddon 
Reel and line by South Bend 

Plug by Shakespeare 
Bass by Ye Editor! 

angler knows that one reason he goes 
fishing is to feel fit. When he accom
plishes . his purpose, he's proved his 
point. It's a Q. E. D. The same words 
comprise a "truthful" climax. When 
you toss that plug into the muskie's 
lair, tinged with reflected colors of the 
Autumn forest, or when the salt spray 
crisps your face as that striped bass 
tries to take your tackle from October 
into November, you forget every wor
ry you ever knew. You have to feel 
fit. 

Those two words make a "satisfac
tory" conclusion to the short-short 
tale. Most of us like happy endings, 
and what could be more satisfying 
than to "Feel Fit"? And if it isn't a 
"hammer-home-the-point" climax, we 
never saw one! When you think of 
the phrase, "Feel Fit," don't you vision 
a Dempsey in his prime ; a 4-times 
champ, Bobby Jones; a Tilden, aceing 
through the field; an unstoppable Ty 
Cobb? And aren't they all sort of 
rolled into one and a part of you,
when you "Feel Fit"? All this is j ust 
another way of saying there are still 
several good weeks of fishing before 
we pack away the tackle. If you'd 
like proof, take another look at that 

October bass. The picture vividly 
brings to mind the cool of a fall even
ing, the graceful flight of the plug, 
the smashing strike . . .  and then, did 
I Feel Fit! 

Butts 

ONE of the surest ways to start an 
argument among a group of surf 

fishermen is to ask an apparently 
innocent question regarding the rela
tive merits of spring butts and club 
or extension butts for surf rods. 

Confirmed spring-butt addicts will 
rise to the bait, claiming that this 
type, by far the older form in the 
comparatively young art of surf cast
ing, permits the surfman to gain 
greater distance. This, they will in
sist, is due to the spring action which 
brings out more of the rod power, and 
hence throws lead farther. 

Club-butt adherents will scoff at 
this theory, holding that this so-called 
spring action does j ust the opposite ; 
that it introduces a vibration in the 
rod which robs the stick of some of 
its power. Further, they will say that 
rod power is delivered largely by no 
more than the top two-thirds of the 
rod; that if a rod is so constructed that 
the action extends even as far as the 
ferrule it will not have the casting 
qualities of one that is properly pro
portioned. 

One of this country's leading crafts
men in the field of hand-made surf 
rods, Charlie Maltby, has held forth 
on this subject for long hours with 
the writer. When a cast is made with 
a spring-butt rod, says Charlie, the 
entire rod, from tip to butt, ap
proaches the form of a slim letter "s" 
as casting power is applied. Then, as 
the lead sails seaward, the bend of 
the butt part of the "s" reacts and 
causes the tip to vibrate. 

Here is a field that offers oppor
tunity for study by some scientifically 
inclined surfman. Perhaps one angle 
of approach would be to take slow
motion pictures of a good surf caster 
using first a spring-butt rod and then 
a club-butt stick. Analysis of such 
pictures might reveal facts that would 
substantiate or disprove theories.
A.P.P. casting for A.D.R.IV. 

POT-SHOTS 
At Things New 

STOEGER ARMS CORPORATION'S advance 
information on their 1941 Catalog

Handbook indicates the publication 
will be most ambitious in Stoeger's 
long history and will more than ever 
merit its designation as "The Shoot
er's Bible." New volume will show 
4700 revisions from 1940 edition, as 
well as replacements for many items 
made unavailable by changing world 
conditions. Gun tools and gunsmith
ing section will be one of most com
prehensive ever published ; hunting 
clothes, accessories and book section 
will be larger; over 100 pages will be 
devoted to gun parts for American 
guns ; ballistics tables have been thor
oughly revised. As virtually all 
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S K E E T 
and how to 

SHOOT I T  
By BOB NICHOLS 

To the skeet devotee this book 
will be a friendly, helpful critic 
in pointing out possible existing 
faults of form, stance, fit of gun, 
target · lead, and other factors 
which may have tended to inter
fere with perfect scores. To the 
inexperienced skeet shooter it 
will be a complete and competent 
guide to the above named 
phases of the sport, as well as to 
choice of guns, constructive sug
gestions and extensive informa
tion on eyes and shooting glass
es, clothing, field lay.out, and 
the entire game from station one 
to station eight. The author 
writes in clear, graphic style, 
gained from his own extensive 
experience in skeet shooting and 
from his knowledge and back
ground as Arms, Ammunition 
and Skeet Editor of Field and 
Stream. ( 1 77 pages, 6 by 9Y4 
inches, 46 illustrations.) -$3 .60 
postpaid. 

For Sale by 

Scientific Americon 
24 West 40th St., New York, N. Y. 

J A NE'S  
F I G H T I NG S H IP S 

1 9 3 9  
Latest edition of a world-famed London 
authority on all world navies. Discussions, . 
data, photographs, silhouettes, details of 
construction� A Hmust" reference for all 
with naval interests. 

$22.50 
Sold by Scientific American 

--A R M S  A N D  T A C K L E --

prices have changed due to rising 
costs and governmental taxation for 
national defense, new figures will be 
shown here for first time. In all, more 
than 1 6,000 items, accompanied by 
6000 pictures, many in color, are de
scribed and priced in the 1941  Stoeger 
Catalog-Handbook. Frankly, we 
couldn't get along without our annual 
copy of "The Shooter's Bible," espe
cially when it's only a dollar, and 
we're sending in our reservation for 
a copy right now. 

GRIFFIN & HOWE, INC ., announce their 
new "Zero-Rig Telescope Mount," 

which is a new and radically simple 
fixed mount for all standard 'scope 
sights. Once 'scope is set at zero with 
Griffin & Howe rig, it remains at zero, 
regardless of how often sight is dis-

mounted. "Zero-Rig" embodies a 
firmly fitted, square shoulder joint 
with large, flat-headed screws to hold 
each bracket arm and 'scope ring in 
secure contact. By removing these 
two flush-set screws, 'scope and 
clamps can be lifted from the fixed 
base to leave top of the rifle clear for 
aiming with other sights. We have 
descriptive folders. 

FREE BOOK LISTS. We have read and 
reviewed many interesting and in

formative books and other publica
tions in the fields of firearms, fishing 
tackle, natural history. Reviews have 
appeared in Scientific American's 
"Our Book Corner" and publications 
have been mentioned in this depart
ment under "Books of the Moment." 
For your convenience, we have pre
pared lists of the books thus covered, 
showing titles, authors, prrces, and a 
line or two of explanation. If you'd 
like one or more of these compilations, 
drop us a line and specify your de
sires. Only cost is a 3-cent stamp for 
return postage. ( Note : Gun book 
list includes "History of Colt Re
volvers," by Haven and Belden, spon
sored by Colt's Patent Firearms Man
ufacturing Company, and hot off 
the press September first.) 
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SHOOT ING T H R ILL 

SAVAGE 
AUTOMATIC $1640 .22 RIflES 

Here is a rifle which opens the door 
to a whole new field of sport. 
Imagine the thrill of firing 1 5  shots 
as fast as you can work your trig
ger finger ! Try hitting small game 
on the run - fire shot after shot 
without disturbing your aim ! 

THREE RIFLES I N  O N E  
Can b e  ad;usted for use a s  automat
ic, bolt action repeater, or single 
shot rifle. 
M o d e l  6 - T u b ul a r  m a g a z i n e ,  
chambered for .22 Long Rifle car
tridges, Regular or High Speed. 
Model 602 - For .22 Short car
tridges only. 

Ask your dealer to show it to you. 

SEND FOR 
FREE CATALOG 

I: • • • • • • • • • • • • • • •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • � 
: Savage Arms Corporation : 
: Dept. I60l, Utica, N.Y. : 
: Please send free catalog. : 
· . 
· . 
· . : Name . .  . . . . . . . . . . .. . . . . . . . . . . . .  : 
· . 
· . 
· . : Address_ _ _ _ _ _ _ _ _  _ _  _ _ _  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _  _ _ _  _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _  : 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ". 

ARMY - NAVY BARGAINS 
Haversacks . . . . .  $0.75 Cart. Belt . . . . . .  $0.60 
Small Cart. Box . . .25 U. S. Hunting Knife 1 .2'5 
Hobbles .50 Rope Lariat .75 

Springfield Rifle 45 / 70 C/F $4.25 
75th Anniversary Catalog 1 8 65-1 9 4 0 ,  308 pages. over 
2.000 illustrations of pistols. riftes, daggers. medals. 
saddles. etc .• mailed for 50 cents. Circular for 3 c  stamp. 

F R A N C IS BA N N E R M A N  S O N S, 501 Broadway, N ew York 

Carbine style, High 
power, Manufactured at 

Springfield Arsenal. Suitable 
for large or small game. 

Military Equipment, Camp and scout 
supplies, also a general line of useful 
a.rticles. 
Send 10, in coin or stamps . for 
illustrated catalogs. 

w. STOKES KIRK 
Dept. S.A., 1627 N. 10th St., Philadeil'hia, 

For 
Scientific and Technical Books 
try our BOOK DEPARTMENT 
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A DeLuxe Quality Slide Chest 
at a Popular Price 

D E C O  
S L I D E  C H E S T  

FOR ALL hi SLIDES 
Model 145-A for Glass Slides 

FEATURES: • D u r a b i l ity • S n a p  C atch • F e l t  Feet • C o m p a c t n e s s  • S l i d e  C u s h i o n s  • L i g h t We i g h t • C a r ry i n g  H a n d le • C o n ve n i e n t  Sta c k i n g  • A l l  M e t a l  C o n st r u c t i o n  • A n g u l a r  S l i d e  P o s i t i o n i n g  • R e p l a c e a b l e  I n d i v i d u a l  I n d e x  
• C a p a c ity 1 00-2x2 G l ass S l i d e s  • F u l l  W i d t h  I n d i v i d u a l  P a rt i t i o n s  • D u ra b l e  B a k e d  O p a lesce n t  B rown 

R i c h  W r i n k l e  F i n i s h  • Easy P o s i t i ve I n s e rt i o n  a n d  R e m o v a l  
o f  S l i d e s  

STURDIL V CO NSTRUCTED 

PION EER 
PAN and TILTING TOP 

-S u i t a b l e  f o r  a n y  c i n e  o r  h a n d  c a m e ra 
- E as i l y atta c h e d  to any t r i p o d  
-Ve ry l i g h t a n d  d u ra b l e  
- Be a u t i f u l l y  fi n i s h e d  

M a i l  o r d e rs fi l l e d  

I n c l u d e  postage w i t h  rem itta n ce .  

tf4'+' 
31nd St. Near 6th Ave., N.V. 
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World's Largest Camera Store 
Built on Square Dealing 

CAMERA ANGLES 
Conducted b y  J A C O B  D E S C H I N. A . R . P . S .  

Letting George D o  It 

"pop" goes another myth-the de-
generacy of the photo-finishing 

plants. There is widely current the 
time-worn notion, frequently based 
on fact, that he who seeks the "drug 
store" finisher deserves what he gets:  
sluggish work for sluggard workers. 
But the truth is that there are good 
photo-finishers and there are bad 
ones, just as there are good and bad 

One corner of the film drying 
room in the Pave lIe Laboratories 

photographers and good and bad any
thing else. 

In order to obtain a cross-section 
picture of photo-finishing plants in 
general, we recently interviewed Leo 
S. Pavelle, head of Pavelle Labora
tories, Inc. ,  an organization offering 
specialized plus routine service, and 
Nat Derfier, head of Royaltone, Inc. ,  
which serves the routine snapshooter 
class. In the latter type of finisher, 
all work in the plant is geared to 
mass production-prints in seven 
hours-whereas the former stresses 
quality rather than the time element. 
Both types strive to do the best pos
sible work under the conditions im
posed. 

A few statistics may provide some 
index to the volume and type of work 
turned out by the two kinds of fin
ishers. Mr. Pavelle places the yearly 
average of film rolls processed at his 
plant at about 1 50,000, while Mr. 
Derfier's place develops about 250,000 
annually. At Pavelle's, 75 percent of 
the film is in the 35mm class, while 
at Royaltone all but a small percent
age are the usual amateur sizes other 
than 35mm. The latter averages 
2,500,000 prints a year, 80 percent 
of the total printing business being 
contact, 20 percent enlarging. At 
Pavelle's, the greater percentage of 
the printing business calls for en
largements, a good portion of the 
orders being for postcard size en-

largements from 35mm negatives. 
A visit to the Royaltone plant was 

an eye-opener, in view of the stories 
we have been hearing about those 
awful "drug store" finishers. The 90-
gallon temperature-controlled film 
developing tanks are continually be
ing replenished to keep the solution 
top-notch; the tank is completely re
filled every 16,000 rolls. Rinsing is 
done in a tank through which fresh 
water is running continuously. Fix
ing is done in two successive baths, 
the first a strong bath, which is 
thrown away and a new bath made 
every 4000 rolls, and the second a 
weaker hypo bath, which is changed 
every 1 2,000 rolls. Finally, the film 
goes through two washes. Drying is 
done in special rooms equipped with 
fans to circulate heated air. Printing 
is not the slapdash affair many per
sons have been led to believe it is. 
Each printing machine operator has 
before him a selection of six different 
grades of contact paper, from which 
he selects the proper grade to fit in
dividual negatives. Also, timing is 
not the same for all negatives but is 
proportionate to the density of in
dividual negatives. When the print 
reaches the developed stage it is in
spected by the operator there, who 
may reject a print which has been 
printed for an insufficient period or 
on the wrong grade of paper. It is 
then sent back to the printer for a 
better print. In other words, the 
photo-finisher of the Royaltone class 
does just about what the careful 
worker would do in his own dark
room at home. 

Maintaining standards of the high
est order, the Pavelle plant offers a 
universal service, making prints 
ranging from contact to photomural 
dimensions. That the quality of its 

Leo S. Pave lIe inspecting an 
exhibiting print in the making 
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work and the unIversality of its ser
vices has been recognized is shown 
by the fact that among Pavelle's 
patrons are departments of the Fed
eral Government, large business 
concerns, and individual workers all 
over the world, as well as a mass of 
amateurs in this country. From de
veloping rolls of films for individual 
workers the Pavelle services go all 
the way to the preparation of com
plete photographic exhibits for large 
manufacturers of cameras, film, and 
paper. 

One of the Pavelle plant's major 
activities is the preparation of en
largements intended for exhibition. 
For this purpose the Exhibition De
partment was created, in which from 
100  to 200 exhibition prints a week 

Large trays facilitate handling 
of prints for exhibition purposes 

are turned out, most of them 1 1 "  by 
14" ,  a good percentage 14"  by 1 7 " .  
Mr. Pavelle observes that there i s  
a definite trend toward the latter size 
as the more popular among exhibi
tors. The prints are mounted on the 
regulation 16"  by 20"  matts required 
by salons. A wide variety of papers 
and surfaces are available in this de
partment to match every good nega
tive to the paper best suited to bring 
out the values and mood of the nega
tive. Most of these prints are selenium 
or gold-toned. Mr. Pavelle says that 
the resulting tone is almost imper
ceptible but is enough to show a real 
difference, one of the valued results 
being the realization of better blacks. 

One of the features of the Pavelle 
plant that helps in maintaining qual
ity of service is the Research Group, 
a skilled staff which has at its dis
posal complete photographic labora
tory testing equipment for testing 
ever-changing new developments in 
photography. 

"As soon as anything new appears 
on the market that may be utilized 
photographically, be it a new light 
source, a new film, a new paper, or 
a new developer, it is immediately 
put through an accurate laboratory 
as well as practical test," Mr. Pavelle 

says. "Nothing is taken for granted. 
If the product proves of merit, its 
properties are carefully evaluated 
and it is applied, wherever indicated, 
to the processes used throughout the 
Laboratories . . . One outstanding 
example of the work accomplished 
is the compilation of complete sensi
tometric data for all 35mm films and 
all popular developers." 

The Pavelle plant is the last word 
in modern high-grade equipment, all 
developing being done in stainless
steel tanks and all machines auto
matically controlled to process dif
ferent types of film for the exact 
times of development, fixation, and 
washing as well as at a definite rate 
of agitation in each solution required 
for each film type. "Ours is perhaps 
the only still-film laboratory in the 
world," says Mr. Pavelle, "where 
daily sensitometric tests determine 
with scientific accuracy the activity 
of negative developing solutions. 
Our negative developers are kept at 
a constant developing potential by 
the addition of replenishing solutions 
in definite ratio dependent on the 
number of square feet of film that 
have been developed. Thus all films 
are invariably developed to a spe
cific gamma in a given period of 
time." 

Paper in Quantity 

THE worker who takes advantage 
of economies in order to keep his 

photographic costs down, may be in
terested in the fact that the purchase 
of printing or enlarging paper in half 
gross or gross lots will effect a con
siderable saving. Of course, if only 
a few prints are made occasionally 
or if the worker likes to do a lot of 
experimenting with different papers, 
this may not be appealing. But those 
who have settled down to one paper 
and who do much printing will find 
that they can save as much as 20 
percent or more by purchasing paper 
in gross lots rather than in packages 
of a dozen. 

Cooling 

A SUMMERTIME developing kink 
that may possibly be out of date 

by the time this appears in print 
( though it frequently happens that 
temperature runs rather high during 
some days even in the "cold" sea
sons of the year) comes to us by way 
of the picnic basket. A product known 
as lcit, a sealed can measuring about 
four by six by one inches and con
taining a liquid, is being sold for use 
in cooling the picnic lunch. The can 
is placed in the lowest ice-cube com
partment of the refrigerator the night 
before the picnic.  The next day it is 
frozen solid and is placed in the cen
ter of the picnic lunch. The use of 
lcit in photography is obvious. The 
can is placed in the developer tray 
and, according to the experience of 
Carlyle Trevelyan, will bring the 
temperature down to 65 degrees Fah-
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When yon write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 
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New 1 6 Mm. Filmo Auto Load, 
from $ ns, now also on display at better stores everywhere 

• With a Filmo Movie Camera, you are master 
of any movie opportunity. Simplicity of opera
tion enables you to concentrate on the picture 
-instead of on the camera. Loading is effort
less. The film drops into place without thread
ing over sprockets. Then press the button
and what you see, you get, in black·and-white or 
full, natural color. And you can "shoot" to 
your heart's content-newsreel.length s cenes 
cost no more than snapshots. 

You won't outgrow a Filmo. Precision- built 
by the makers of Hollywood's professional 
equipment, Filmo i s  a basic camera that will 
meet your present and future needs. Bell & 
Howell Company, Chicago ; New York; Holly
wood; London. Established 1907. 

Mail Coupon for Free Movie Booklet 

BELL & HOWELL COMPANY 
1838 Larchmont Ave .• Chicago, Ill. 

Send free, 16-page booklet telling all 
about ( ) Filmo 8 mm. Movie CaDl
eras ; ( ) new 1 6  mm. Filmo Auto Load. 

Name . . . . .  

Address . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  

City . . . . . . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . .  SA 10-40 
P R E C I S I O N - M A D E  B Y  

(/Jell g oftJUl8!t 
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fifth Annu al  S cient if ic  A m e r i c an 
A M A T E U R  P B O T O G R AP H Y  C O N T E S T  

[For Complete Contest Rules, See Page 94, August 1940 Scientific American] 

O V E R  
$ 1 2 0 0  

I N  P R I Z E S 

3 6  P R I Z E S 
P L U S  

T h ree S p ec ia l 
Awa rd s 

IN this year's contest, prints may be entered in any or 
all of the three groups listed below, in accordance 

with the rules. In addition to the seven major prizes 
and five honorable mentions, there will be three SPE
CIAL AWARDS that will be accorded to the three out
standing photographs among the 36 prize winners. 
These special awards will be givp.n in addition to the 
regular prizes that the pictures win. 

DIVISIONS IN WHICH PRINTS MAY BE ENTERED 

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

Division 2 .  Landscapes, including all scenic views, seascapes, and 
so on. 

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

T H E  P R I Z E S 
1 st. Three $1 25 LONGINES, Corona- 4 t h .  T h r e e  F EDERAL  No .  3 4 5  
tion Model, Solid Gold, Men's Wrist Photo Enlargers (List Price $42.50). 
Watches. 5th. Three PIERCE CHRONOGRAPH 
2nd. Three $85 LON GINES, Pre- Men's Wrist Watches ( List Price 
sentation Model, Solid Gold, Men's $1 9.75). 
Wrist Watches. 

3 r d .  Th r e e  F EDERAL  N o .  2 4 6  
Photo Enlargers (List Price $49.50). 

6th. Three BERMAN-MEYERS Flash 
Guns complete with case ( L ist 
price $1 5). 

7th. Three F I N K-ROSEL l EYE  Vaporators 
(List price $1 2.50) 

HONOKABLE MENTION 3rd. Three Raygram Wood-Chrome 
Tripods. 

1st. Three Fink-Roselieve "Hi- Spot" 4th. Three Fink-Roselieve Audible 
Hollywood type spotlights. Timers. 

2nd. Three Mimosa Perkino devel- 5th. Three Fink-Roselieve Satin-
oping tanks. Chrome Range Finders. 

THREE SPECIAL AWARDS ! 
Winning pictures in the three divisions will be grouped and 
j udged further to determine which three of them shall be 
considered as the best in the entire contest. To the contestants 
who entered these three photographs will be presented the 
following special awards : 
1st. One No. 715 Weston Exposure Meter (List price $24.) 
2nd. One No. 650 Weston Exposure Meter (List price $19.95.) 
3rd. One No. 850 Weston Exposure Meter (List price $15.50.) 

THE JUDGES : 
McClelland Barclay, artist T. J. Maloney, editor of U. S. Camera 
Ivan Dmitri, artist and photographer Robert Yarnall Richie, photographer 

Address all Entries to 

Photograph Contest Editor, Scientific American 
24 West 40th Street New York, N. Y. 

-- C A M E R A  A N G L E S --

renheit. Mr. Trevelyan says that 
when he used the method one night, 
he placed the can in the tray at 7 
o'clock, when the temperature fell 
to 65 degrees, and by 12 o'clock the 
temperature had risen only six de
grees. Naturally, the can has to be 
taken out of the tray when prints 
are inserted, but this is a negligible 
inconvenience considering the ad
vantages. 

General Electric Contest 

EXCELLENT handling of a much pho
tographed subj ect-the 129-foot 

stainless-steel symbolic lightning 
bolt and universe in front of the Gen
eral Electric Building at the New 
York World's Fair-brought first 
prize for George Perry, of New York 
City, in the first half of the General 

First prize, G. E. contest 

Electric contest. The award was $100  
in  cash. A similar prize is offered in 
the second half of the contest for 
entries received until October 1 1 .  

Held under the auspices o f  the 
Photographic Society of America, 
the judges consisted of Adolf Fass
bender, F.R.P.S. , Chairman; Robert 
W. Brown ; Morris Germain, A. R. 
P. S. ;  Carlyle Trevelyan ; and Jacob 
Deschin, A.R.P.S. 

Color Handbook 

A "HANDBOOK OF COLOR," containing 
a complete description of every 

type and make of color camera, 
lighting, equipment, chemical, printer, 
color film, and so on, will be 
published by Fotoshop, Inc. ,  in the 
near future. Copies, at 25 cents each, 
may be reserved by writing to the 
Color Department of Fotoshop, Inc.,  
1 8  East 42nd Street, New York City. 
The contents will also include lab
oratory instructions for all color 
processes ; technical data on film, fil
ters, and so on; a basic course in the 
fundamental principles of color pho
tography, and a book-review supple
ment. The book will contain four
color illustrations. It will have a 
moisture-proof cover and spiral 
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-------- C A M E R A  A N G L E S--------
binding ; the contents will be cross
indexed with manila separators for 
ready reference. 

The Rhyming Publicist 

IF prose seems inadequate to the task 
of singing the excellence of one's 

ware, try poetry, thinks Eleanor F. 
Brown, of Burke & James, Inc. So 
once in a while we receive from her 
such a missile as 

"Any day is washday 
For the fellow making prints 
So here's a brand new washer 
That will give the world's best rinse! "  

Then she goes o n  i n  prose t o  give 
particulars concerning the Luxor 
Water Powered Tank. 

Another time, snappy, readable 
prose describing the Watson 35mm 
camera is preceded by this lilting in
troduction:  

"For a candid with color correction, 
Other features that really are slick! 
Let the Watson be your next selec

tion. 
It's priced so your purse cannot 

kick." 

Under Water 

A TRICK by which contact printing 
can be done without drying the 

negative, is used, we understand, by 
some old-timers when the necessity 
for seeing the result speedily is more 
important than print quality or per
manency. Glass plates are used. 
After the plate has been fixed and 
washed, it is placed in clear water. 
A sheet of contact paper is then im
mersed in the water and placed in 
contact with the emulsion side of the 
plate. Firm contact is assured by 
carefully squeegeeing the water out 
with the fingers. Printing is done by 
an over-head light. We are told that 
by this method, washing of the print 
being very brief, the result of a de
veloped plate may be seen on paper 
within two and one-half minutes. 

Living Title 

A CLEVER photographic idea for a 
magazine cover was recently re

produced on the cover of the magazine 
Vogue. A model in a bathing suit who 
was obviously expert at gymnastics 
was photographed in five poses, each 
one in imitation of one of the letters 
of the word Vogue. The five pictures, 
taken and reproduced in color, ap
peared at the top in the usual place 
for the magazine name. The main 
illustration on the cover was a repeti
tion of the V pose except that the 
model's face was in profile, whereas 
in the magazine name itself her face 
was in three-quarter pose. 

Darkroom Wiseguys 

EVERY camera club probably has 
one, maybe more. The other day 

we heard of a chap who was develop
ing some enlargements for perhaps 

the first or second time. At any rate, 
he did not know anything about it. 
After focusing the image on the easel, 
he gave an "'xposure of a few 
seconds, purely from guess (a guess 
based on total ignorance because 
guessers may often justify their prac
tice on the basis of long experience) 
and developed the print for one half 
minute, after which he pulled it out of 
the developer and slapped it into the 
fixing bath. When someone suggested 
that it might be a good idea to make a 
test strip first to determine the re
quired exposure time and further
more that a half-minute developing 
time was not sufficient to provide a 
decent black with the paper he was 
using, he replied: "Maybe it isn't, but 
that's the way I like to do it." Perfect
ly silly reply, of course, and we are 
happy to report that this particular 
worker has now learned the error of 
his ways and is beginning to mend 
them. Those of his type who do not 
are best discouraged from continuing 
in the game altogether. 

Boys' Clubs Contest 

F
IRST prize in the National Historical 
Photographic Contest held by the 

Boys' Clubs of America at the New 
York World's Fair, was awarded re
cently to Francis Hoesch, 14 years 
old, Boys' Club of Baltimore, Mary
land. The picture, "Fort McHenry" 
( the American flag flying there dur
ing an attack by the British in 1 8 1 4  

"Fort McHenry" 

was the inspiration for Francis Scott 
Key's "Star Spangled Banner" ) ,  is re
produced here. The prize was an 
all-expense-paid trip to the New 
York World's Fair, with a stay of one 
week, and a complete photographic 
outfit. 

First Camera in 
America 

IDENTIFICATION of the first 
camera in America and the first 

"fast action" camera in the world ap
pears to have been made at long last. 
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Make beautiful enlargements, 

worthy of your artistry, that you 

can exhibit with thrilling pride. 

W ollensak Enlarging Velostig
mats are surprisingly inexpensive, 

yet they faithfully retain the de

tail, brilliancy and gradation of 

the negative. Optically refined to 

give maximum performance. The 

choice of many leading profes
sional and amateur photogra. 

phers. Free trial period-your 

opportunity to find out what you 
really can do with enlargements. 

Speeds /3.5, /4.5, /6.3 ; 
focal lengths 2" up, from 

$10. Money-back guaran· 
tee. 
* Reg. U. S. Pat. Off. 

Write for Special Catalogue 

on Enlarging Lenses 

Wollensak O ptical Co., 609 H udson Ave . ,  R ochester, N. Y. 

Keep Up-to-Date with 
VI CTOR 
M i d getf l a s h  U n i ts  

• 

A �����ie::: t�O��e
ac!s ��� 

Midget Flash lamps them
selves, these New VICTOR 
flash units are highly effective 
and dependable. Their pol
ished parabolic reflectors im
prove the effectiveness of 
Midget Flash lamps. yet fit 
conveniently in a coat pocket. Pen
lite battery case handles are highly 
polished chromium plated and fit 
neatly in a vest pocket. Ingenious. 
easy-acting ejectors make the 66 
and 67 Units particularly interest
ing for rapid firing of lamps in 
successive exposures. 

Compact Flash - No. 66 
5-inch reflector. ejector, 
P e n  l i t  e battery case 
handle. Without batteries. 

$1.50 
Pocket Flash - No. 65 
Like above, but with 4%:
inch reflector. no ejector. 
Without batteries . . .  $1.00 
Adapt-O-Flector - No. 67 
5-inch reflector. ejector. 
adapter. Converts regular 
holders and synchronizers 
for Midget lamps . . . .  $1.50 

See your Dealer Now, or 'Write for literature. 

JAMES H .  SMITH (;, SONS CORP. 
1 046 Colfax St. Griffith, I ndiana 

VICTORP�� 
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SOlJ.\R E"'lJ.\RGERS 
Bring out the hidden beauty 0.£ your neg

atives with Solar's perfected light and optical 
system. Precision construction with adjustable 
double condensers-dustless negative carriers 
and other exclusive features. Seven models 
cover negative sizes from 3 Smm. to 5x7 inches 
• • • . meet every requirement for "Prize 
Winning" enlargements. 

Valuable Enlarging Treatise SA940 FREE. 
B U R K E  6- J A M ES,  I n c .  

2 2 3  W .  MADISON ST. • C H I CAGO. I L L I N O I S  

"Dr. Bass, I believe" 
l\feet me a.nywhere and 
I ' ll talk about those 
world-famous cameras 
. . .  the 

Leica & 
Contax 

and the Contaflex . 
we can equip any ex
pedition, anywhere with 
ALL the needed stuff
including telefoto and 
wide angle lenses for 
same. 
New or used . . . at 
attractive prices. Write 
in lurid detail • • •  your 
wants. 

0,,1"1" CAME �A co. f,;;7� 119 W.N\ADISDN n: 
CHICAGO. I L L.  

Dept. 

A D  

35 PERFECTLY 8Se m m. PROC ESSED lFine grain developed (Eastman DK20) andJ perfectly enlarged to 3" x 4" glossy prints 
"Mercury" type processed same price New' 
exclusive methods and equipment used" Car� 
tridge re!oaded 'Yith �astman Plus X, 30¢ . One 
day serVIce. SatIsfactIOn guaranteed or money 
back. Write for postpaid mailing bags and 1n
formatlOn. 

TECH N I F I N ISH LABORATORY 119·J Lexington Avenue • • •  Rochester, N .  Y. 

��!;�di�me?pi:��;.un�t:!. J:ep�::VjO� 
experience needed, common school 
edllcation 8ulficient. Send for free 
booklet. "Opportunities in Photolrra. phy". particulars and requirement .. American School 0' Photographll Dept. 22&7 3601 MichiKan Ave. ellleaco, III. 

.====�������====. The Only Original 

• 

CAMERA EXCHANGE 
• Since 1 890 • 

REAL LOW PR ICES 
IN NEW & USED 

CAMERAS (MOVIE OR STILL) 

PROJECTORS -;- ENLARGERS 
• ACCESSORIES • 

Liberal Trade· in A l l owances. 

Write your wants t o  Dept.  SA·lO. 

NEW YORK CAMERA EXCH. 
l i S  FULTON ST. NEW YORK CITY 
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according to an Associated Press dis
p�t�h from Hampden Sydney, Vir
gmla. The old box-shaped camera 
left at Hampden Sydney College in 
1839 by Dr. John William Draper 
antedates even the one used by Dr. 
Draper at New York University to 
make the first portrait of a living per
son. The Smithsonian Institution 
has accepted the camera as the first 
and will install it among its exhibits. 

It took eight years of research by 
the Rev. Howard C. Cobbs, formerly 
a professional photographer, to pro
vide the necessary proof. Mr. Cobbs 
found final proof in a letter by Dr. 
Draper addressed to The Photographic 
and Fine Art Journal, published in 
1 858.  In that letter he told of working 
with sensitive plates before Daguerre's 
and Talbot's announcements, and of 
experimenting with a large aperture, 
short focus lens. However, he related 
that the "first portrait" was made 
with the help of Daguerre's more sen
sitive plates and methods. 

• • • 

WHAT'S NEW 

In Photographic Equipment 

NEW KODAK 35 ( $47.50) : With coupled 
range-finder and Kodak Anastig

mat Special lens f/3.5 in Kodamatic 
shutter. Range finder of split-field 
military type, in which two halves of 
large image are lined up as lens is 
focused. Focusing range 4 feet to in
finity. Focusing by means of control 
wheel. Lens mount rigid tubular 
type. Shutter settings for time, bulb, 
l / lOth, 1/25th, 1 / 50th, 1 / 100th, 
1/200th, plus delayed action. Advanc
ing film automatically winds shutter 
and brings into view small red signal 
indicating all is ready for next ex
posure. View finder of optical eye
level type, built into range-finder 
housing. Slight shift brings eye from 
range-finder eyepiece to view-finder 
eyepiece. 

RAYGRAM PHOTO COLOR KIT ($1 .25 ) : 
New medium for coloring photo

graphs, transparencies, and lantern 
slides, devised in laboratories of 
Joseph Dixon Crucible Co. Enables 
coloring all positive photographic ma
terials without preliminary sizing or 
final fixing of colors. Claim: Layman, 
not trained in art of coloring, with 
little practice, can neatly and easily 
do work heretofore attempted only by 
professional. Kit includes eight 
colors and shades. 

SOLAR TRIPLE SLIDING LENS BOARD 
( $4.75 ) : Attaches to all models of 

Solar enlargers except Junior, replac
ing standard lens board. Slides easily 
back and forth, permitting instant 
placement of any lens in optical center 
of enlarger. Measures 9 %  by 2 %  
inches. Sliding member takes three 
lenses, allows Sfs -inch clearance at 
back. Board accommodates lenses up 
to 7 %  inches focal length, Diameter 

of threaded opening on three lens 
flanges 1 %  inches ( 3 8mm) . RedUC
ing flanges available at extra cost. 

F-R STAINLESS STEEL THERMOMETER 
( $ 1 ) : Made of 18-8  stainless steel. 

Dark blue spirit in glass column shows 
distinctly against etched calibrations 
to give accurate readings. Scale reg
isters from 40 to 90 degrees, Fahren
heit. Special clip offers wide use with 
trays and tanks. 

ELECTRONIC PHOTO TIMER ( $ 12 .50 ) : 
Automatic timing control for con

tact-printing, enlarging, time expos
ures, and other photographic dark
room operations. Operation simple 
as ordinary stop watch. Operates on 
both AC and DC ; entirely electronic 
(no springs, no clock, no motor) ; 
silent in operation; easily set, instant
ly reset ; always under control ; makes 
possible printing of 1 or 100 identical 
pictures from same negative, Strongly 
built ; finished in gray crackle painted 
cabinet with engraved Bakelite panel. 

SUPERFLASH MIDGET PRESS 25 ( 1 5  
cents) : Bayonet base bulb two 

inches high ; output 25,000 lumen sec
onds and same long-peak characteris
tics as other Wabash hydronalium 
wire element bulbs. Permits three 
or four new bulbs to be carried in 
same space formerly required for 
standard bulb of 1937 ,  Other fea
tures : Special construction for use 
in new "concentrating" reflectors ;  
scientific "even light" shape ; double 
j ackets of lens-clear safety coating; 
patented blue Safety Spot. Packed in 
new ten-bulb Pocket Pack fitting 
j acket pocket. 

KALART MODEL F RANGE FINDER ( $24;  
installation, $27.50 ) :  Adj ustable 

lens-coupled range finder featured 
exclusively on Speed Graphic cam
eras now available for other filmpack 
and plate cameras. Adjustable for all 
lenses from 10 .5  to 30 cm; will focus 
sharply at all distances from 3 %  feet 
to infinity. Installation at Kalart fac
tory. Following is list of filmpack 
and plate cameras to which Model F 
can now be fitted: 6 by 9 cm-Bee 
Bee, Ihagee, Maximar, Recomar, Lin
hof ; 9 by 12 cm-Avus, Ideal, Ihagee, 
Maximar, Recomar, Welta, Linhof; 
1 0  by 15 cm-Bergheil, Linhof. 

TURRET-HEAD FILMO AUTO MASTER, 
16mm ( $ 1 9 5 ) : Announced by Bell 

& Howell as first multi-lens magazine 
loader in industry, who add : "Here 
is the easiest-to-operate camera in 
the world-offering instant use of 
three lenses, automatically positioned 
view-finders, interchangeable film 
magazines, and freedom from sprock
et threading." Price includes Tay
lor-Hobson f/2 .7  lens and view-find
er objective. Important features : 
rotating, three-lens turret, upon 
which any three lenses may be 
mounted-wide angle, speed, or tele
photo ; automatically positioned view-
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Amateur Photographers 
So You WANT TO TAKE BETTER PIC. 
TURES, by A. P. Peck. A friendly, face. 
to·face chat with the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
utilize it to best advantage. Over 200 
pages, dozens of illustrations. $2.1 O. 

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

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

SYNCROFLASH PHOTOGRAPHY, by Wil· 
lard D. Morgan. Flashlight bulbs, 
as  sole and as supplementary light 
sources for photo graphy. 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. $4.1 0. 

THE Boys' BOOK OF PHOTOGRAPHY, 
by Edwin Way Teale. The complete 
gamut of photo graphy 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 
rthe 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 

S CIENTIFIC AMERICAN 

24 West 40th Street New York City 

BOOKS ___ BOOKS 
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finders ( mounted directly on turret 
beside each lens is corresponding 
view-finder obj ective) ; "Steady 
Strap" handle detachable, screwing 
into tripod socket on bottom of 
camera; new built-in exposure cal
culator said to give at a glance correct 
lens setting for both Kodachrome and 
black and white film-Kodachrome 
figures in red, monochrome in black. 

SUPERFLASH PRESS 50 ( 1 8  cents) : New 
size Wabash flash lamp, with 

50,000 lumen-second output plus 
standard Superflash characteristics of 
split-second synchronization, extra 
long peak flash, and adaptability for 
all cameras, Com pur or focal plane 
shutters, and all synchronizers. 
Standard No. 2 lamp stepped up from 
56,000 to 70,000 lumen seconds ; 
dropped in price to 22 cents. 

• • • 

THE ROUND TABLE 
Questions Answered for 
the Amateur Photographer 

Q. Can you suggest a method of 
making glass diffusers?-C. J. K. 

A. You can make your own glass 
diffuser by obtaining plain glass 
squares and scratching parallel lines 
with a glass cutter. Use a ruler as a 
guide. The closer the lines are to 
each other, the greater the diffusing 
effect obtained. You might cut one 
glass with lines 1/16 of an inch apart, 
and another with lines Ih of an inch 
apart. If you wish to use only one 
glass, space the lines VJ.e of an inch 
and expose through it for only part of 
the total exposure time. 

Q. I would like to know what kind 
of developer and the process to use 
to make a negative print from a nega
tive film.-E. H. T. 

A. This is known as the Paper 
Negative Process. A contact or en
larged print is made from the nega
tive in the usual way, and the paper 
print is placed in contact, emulsion to 
emulsion, with another sheet of print 
paper. Exposure is made through the 
back of the positive print just as if it 
were an ordinary negative. A positive 
print from the paper negative may 
then be made by placing the paper 
negative in contact with another sheet 
of paper. Processing and developer 
are the same as usual. Single-weight 
paper should be used, although the 
final positive or negative, whichever 
is the final result you want to achieve, 
may be printed on double-weight 
paper if desired. 

Q. I would like to make black and 
white prints from some of my Koda
chrome transparencies. Will you ex
plain the procedure?-R. D. B. 

A. Make a negative by contact or 
enlargement, the latter method being 
preferable because you can then use 
a colored filter to emphasize or repress 
certain colors. Slow panchromatic 
film should be used. The process is 
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DoUma 0 F4.5 Vano. List $18.50 . . . . . . . . . . . . . .  $12.50 
Dollina II F2.9 C.  R. List $50.00 . . . . . . . . . . . . . . 3'.50 
Watson F2.9 Compur. List $37.50 . . . . . . . . . . . .  2'.50 
Welt! F2 . 9  Compur. List $46.50 . . . . . . . . . . . . . . 34.50 
Dollina II R.  F.  F2 C .  R. List $72.50 . . . . . . . . . .  59.50 
Dollina III R. F.  F .  2.8 Tessar C .  R. List $80.00 57.50 
Dollina III R. F .  F.  2.8 Tessar C .  R.  List $92.50 64.50 
Kodak Retina I F3.5 C .  R.  . . . . . . . . . . . . . . . . . . . .  48.50 
Kodak Retina II R.  F.  F2 C .  R.  . . . . . . . . . . .  120.00 
Watson F2 . 9  Prontor II. List $26.50 . . . . . . . . . . 19.88 
Weltini R .  F. F2.8 Tessar C.  R. List $ 1 1 5 .  . . . . . .  89.50 
Weltini R.  F. F2. Xenar C .  R. List $115 .  . . . . . .  89.50 
Leiea Stand. Chrome F2. Summar. List $150 . . .  110.00 
LeieR Mod. II R. F.  F2. Summar. List $198 . . . . 150.00 
Leiea Mod. lIIB R. F.  F2. Summar. List $240 . . . 180.00 
Tenax II (50 pictures) F2.8 Tess. List $171. . . . .  1 19.50 
Tenax II (50 pictures) F2. Sonnar. List $207 . . . 142.50 
Robot I F3.5 Primotar.  List $114 .00 . . . . . . . . . .  85.00 
Robot II F2. Biotar. List $219.00 . . . . . . . . . . . . . . 165.00 
2 %x2�4 Auto Rolleiflex F3.5 Tess. C .  R.  List $165 132.00 
2 �4X2�4 Stand. Rolleifiex F3.5 Tess. C. R. List 

$140 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  112.00 
2 %,x2%, Rolleicord I-A F4.5 Zeiss Triotar. C .  

List $ 6 7 . 5 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54.00 
2 %x21,4 Rolleicord II F3.5 Zeiss Triotar. C.  List 

$90.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72.00 
V. P .  Ihagee Pal'vola F3 .5  Tessar C.  . . . . . . . . . .  37.50 
�'2 V. P .  Ihagee Parvola F2 .8 Tessar C.  . . . . . .  40.00 
Bantam Kodak Spec. F2. Xenon C. R. . . . . . . . . 87.50 
Weltini Chrome F2 .8  Xenar. C .  R. List $105.  . .  82.50 
\Veltur F2.8  Tessar. C .  R. List $120.00 . . . . . . . .  96.00 
Kodak Duo Rangefinder F3.5 C .  R. List $85. . . . 76.50 
Kodak Duo F3 .5  C .  R. List $52.50 . . . . . . . . . . . .  47.25 
�2 V. P .  Detrola G. F4 . 5 .  List $9 .95 . . . . . . . . . . 6.65 
1/2 V. P .  Detrola H .  W. F4.5 Wollensak. List $15 9.95 % V. P.  Falcon F4.5 Wollensak. List $17.95 . .  6.50 
Korelle Reflex F2.8 Tessar. F .  P.  List $160 . . . . .  120.00 
2 %,x3%, Super Ikonta C.  Spec . R.  F.  F3.5 Tessar. 

C.  R. List $138.00 . . . . . . . . . . . . . . . . . . . . . . . . . .  124.20 
10·DAY MONEY BACK GUARANTEE 
New Bargain List Just Out. Send All Re· 
quests and Mail Orders to 142 Fulton St. " The House of Va lues" 

B I G  V A L U E S  IN LAFAY E T T E  
F I LTERS, MOU NTS  & S U N SHADES 

M O U NTS are 
s c i e n t i fi c a l l y  d e ':  

signed a n d  precisely 
machined from selected 

d uraluminum. Fits 3 sizes of optical glass filters. 
F I LTERS are of fi nest dyed.in.the-mass optical g lass. 
Colors are spectroscopically accurate. Ground to 
assure a bsolutely flat and paral lel  faces. 

Lens Diam. Sunshade Plain Type lens Diam. Sunshade Plain Type 
2 1  mm. 750 A 30 mm. 1 .98 950 B 
23 mm. $ 1 .69 750 A 32 mm. 1 .98 95c B 
24 mm. 1 .69 750 A 33 mm. 1 .98 950 B 
25.5 mm. 1 .69 750 A 36 mm. 2.49 95c C 
27 mm. 1 .98 950 B 37 mm. 2.49 950 C 
28.5 mm. 1 .98 950 B 39 mm. 2.49 950 C 
29. 1 mm. 1 .98 950 B 42 mm. 2.49 950 C 
NOTE: Type "A" mounts take 25 mm. filters; Type 

"S" 32 mm. and Type "C" 39 mm. 
FILTER PRICES BELOW 

Light I 
Medium Yellow 
Light Green 
Medium Green 
Red 

.1. ..... iI .. L�A�F�A�YETTE CAMERA : • DEPT. ' 23K-I OO SIXTH AVE . •  NEW YORK. N. Y. • : 0 I ENCLOSE $ . . . . . . . . . . . . . . . . . .  RUSH ORDER : • 0 PLEASE RUSH FREE CATALOG No. 8 1  III' I • 
: NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  : 
• ADDRESS . . . .. . .. . . . .. . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . . .  . : . 
•• ,;�� . ·. ii ii iii·iii . ·iii ii iii·iii iii iioS�A �Eii . ·ii·. ·. ': 
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2 3 0  

Experimenters - Schools - Field Workers 

An Aeeurate Balanee at a Priee 
Wi t h i n  t h e  R e a e h  0 1  A l l  

Sensitive to 2/50 gram 

Weighs up to 100 grams 

Compact-No loose parts 

Modern, durable construction 

Small convenient size 

Handsome streamline design 

Now permissible for auxiliary use in 

drug stores (N. Y. C. Serial B I 7. )  

N e"er before a balance with all these exceptional features! 
Finest Quality-Made of tested materials. Its 
construction wlll appeal to laboratories desir
ing the best equipment. The Bakelite cup Is 
Ilnall'ected by practically any substance that 
can come In contact with it : the tool steel 
knife edge and agate bearing wiIJ give long 
life and accuracy. 

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

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

Compact· Convenient-Does not monopolize a 
laboratory table . Placed on the desk of the 
busy technical executive, It wiIJ soon become 
indispensable. 

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

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

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

BENNETT BALANCE-$8.00 plus 40c Postage 
Tech Editorial Service, 26West40th Street, NewYork, N. Y. 

It is Easy to Take 
BETTER  P ICTURES 

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

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

USO YOU WANT TO TAKE BETTER PICTURES" 
By A. P. PECK 

Associate Editor, Scientific American 

IN the 210 pages ( 1 6  chapters ) is all you 

lleed to know to guide you along the path 

to better photography. Dozens of illustra

tions help to explain the text. Board covers. 

Order direct from 

MUNN Be CO., INC. 
24 West 40th Street 

per 
Copy 

( Plus 10 
cents postage ) 

New York City 
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sim ilar to that employed in making 
ordinary prints. However, the film is 
much faster and the proper safelight 
should be used, namely, the green, 
preferably no light at all. The final 
paper print is then made in the usual 
way. 

Q. I am using a twin-lens reflex 
and find that in attempting architec
tural shots in which it is impossible to 
photograph from a distance, much 
vertical distortion occurs. I have 
wondered whether anyone has de
vised the use of a prism in front of 
the lens to correct this condition, the 
device possibly installed on a vertical 
axis in a filter mounting.-E. P. G. 

A. We have not heard of any such 
device and doubt its usefulness. 
Cameras of the miniature type are 
designed for general photographic 
purposes and are made small and 
compact for convenience, the result
ing negatives usually being enlarged. 
When architectural shots are at
tempted, the camera is tilted up, cor
rection of the consequent vertical dis
tortion being done under the enlarger 
by tilting the easel on which the paper 
lies in the direction opposite to the 
tilt in the negative. Enlargers are now 
also available that have a tilting nega
tive holder, which facilitates this 
work. 

Q. Can you recommend a fine 
quality sensitizing material which can 
be applied to glass so as to get a good 
print?-E. C. 

A. The glass is first coated with the 
following solution: 

Gelatin . . . . . . . . . .  42 grains 
Potassium bromide 26 " 

Distilled water . . . .  1 ounce 
The gelatin is first allowed to swell 
in the ounce of water for a full hour. 
The temperature may then be raised 
gradually until the gelatin is thor
oughly dissolved. While the solution 
is still warm, add the bromide. In a 
separate dish, prepare a bath of 32 
grains of silver nitrate and one ounce 
of distilled water. In the darkroom, 
by red light, slowly add the silver 
nitrate solution to the bromide gelatin 
solution. This mixture is then ripened 
by heat ( 100 degrees Fahrenheit) for 
one hour. The emulsion is poured in
to a glass beaker, the latter then being 
placed in a 1 l 0-degree water bath. 
Stir frequently and when ripening is 
complete, add slowly two or three 
times as much gelatin as was used 
originally. When this added gelatin 
has dissolved, place the beaker in cold 
running water until the emulsion 
j ells, when it is cut into squares with 
a toothpick. The pieces are then tied 
up in a cloth bag and suspended in 
running water to wash for two hours. 
All this is done in the absence of white 
light. When the washing is complete, 
the emulsion may be remelted for 
coating. Pour a pool of the warm 
emulsion in the center of the glass and 
spread it into the corners with a glass 
rod bent L shape. When dry, expose, 
develop in D-72 diluted 1 to 4, and 
fix and wash as usual. 
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Our Book Corner 
THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for you a 
comprehensive book service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available b ooks 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. 

YOUR CAREER IN BUSINESS 

By Walter Hoving 

Y
OUNGSTERS just entering business 

will find this discussion enor
mously helpful. It faces squarely 
that vital social problem of how to 
get a job and then how to make a suc
cess of it. The author, President of 
Lord & Taylor, gives the answers to 
those puzzles faced not only by the 
youngster but also by many who have 
long been in business but have be
come mere cogs. Some chapter head
ings will indicate scope : Business Has 
Many Facets;  Find Out What You've 
Got-and Use It! ;  The Thing Called 
Personality; Apprenticeship ; The 
Square Peg; What's Your Attitude? ;  
The Person Behind The Job ; and 
others equally pertinent. ( 2 1 1  pages, 
5 % by 7 Jh  inches, unillustrated. ) 
$2.10  postpaid.-F. D .  M. 

COMPLETE GUIDE FOR THE 
DEAFENED 

By A. F. Niemoeller 

T
HE ear; kinds of impaired hearing; 
causes of impaired hearing; colds, 

catarrh, diet, glands, drugs, diseases, 
tonsils, teeth, allergy, psychic fac
tors, otosclerosis, heredity, marriage, 
swimming, noise, shocks-all in re
gard to hearing; earaches ; occupa
tional deafness ; ear wax removal ; 
head noises ; ear discharges ;  oils for 
the ears ; hearing tests;  audiometers; 
re-education; lip reading; how to hear 
the radio, movies, conversation, tele
phone, lectures ; voice culture; organi
zations for hard of hearing; periodi
cals ; quacks and frauds; books on 
deafness;  personal adjustment-these 
indicate the scope of this book which 
deserves a wide appreciation by the 
15,000,000 Americans whose hearing 
is not perfect. (256 pages, 5 %  by 8 
inches, one illustration. ) -$3.10  post
paid.-A. G.  L. 

MAKE YOUR PICTURES SING ! 

By Paul Louis Hexter, A .R.P.S. 

W
RITTEN in lively, unpretentious 

style, this book takes the beginner 
in photography, as well as those more 
or less advanced, through the entire 
photographic procedure. Because of 
its clear language and many illustra
tions, facts which may have been 
difficult to grasp are made easily 
understandable and therefore usable 
towards the "perfection of technique" 
that is the aim of Mr. Hexter's book. 

As a guide to the type of negative the 
worker should strive for, Mr. Hexter 
has included in his book an actual 
negative, from which the reader may 
make prints or enlargements. ( 6 %  by 
9 inches, 188  pages, many illustra
tions. ) -$3. 1 0  postpaid.-J. D. 

TURRET LATHE 
MANUAL 

OPERATOR'S 

By J. R.  L.ongstreet and W. K. Bailey 

W
AR orders for all manner of guns 
and ammunition make it impera

tive that this country have expert 
lathe operators-more than we have 
had for years. This complete volume 
is a course in lathe operation, starting 
with an historical review and pro
ceeding through classifications of 
turret lathes, elements, care and 
maintenance, speeds and feeds, and 
then taking up the grinding and set
ting of cutters, drilling, reaming, bor
ing, forming, threading. Other sub
jects covered are chucks and holding 
devices, tooling principles, special 
tools, estimating. Pertinent data are 
given in a number of tables.  ( 240 
pages, 7% by 10% inches, numerous 
illustrations. )  -$2.60 postpaid. 

-F. D. M. 

THE AIR AND ITS MYSTERIES 

By C. M. Botley 

IN no sense a text-book, this infor
mal, friendly work treats scientifi

cally the ground that usually is 
treated in texts. Its scope : the air, 
the winds, the clouds, rain, thunder
storms, weather, climate, atmosphere 
and light, sound, upper atmosphere. 
People who would like to understand 
the action of the elements will find 
this elementary book a good place to 
start. ( 302 pages, 5% by 8 inches, 52 
illustrations . )  -$3. 1 0  postpaid. 

-A . G. I. 

LET'S FLY 

An ABC of Flying, by Lieutenant 
Ernest G. Vetter 

U
SING the personal pronouns "I" and 

"you," Lieutenant Vetter gives the 
illusion that the reader is receiving a 
course of elementary flight instruction. 
The course is logical, clear, and in 
just the right sequence. The book will 
serve two purposes:  to give the lay 
reader an excellent idea of what is in
volved in learning to fly; and to give 
the student pilot an admirable guide 
which he can read again and again, 
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When yon write to 
advertisers 

• The Editor will appreciate 
i t  if you wil l  mention 
that you S C I E N T I F I C  
saw it in A M E R I C A N  

G O O D  
S H O P  W O R K  

D E P E N D S  O N  
G O O D  S H O P  
EQU IPMENT 

• The quality of your 
work depends on the ac
curacy and efficiency of your equipment. Brown & 
Sharpe, Bausch & Lomb. and many other manufacturers 
doing fine precision machine work. depend o n  South 
Bend Lathes ,for precision accuracy. 

South Bend 9" Workshop Lathes are made in Model A 
with quick change gears and a friction clutch for power 
cross feeds and power longitudinal feeds, Model 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 
510 E. Madison St.  South Bend. Indiana 
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no matter what formal instruction he 
may be receiving. The student pilot 
will find that the text is not only stim
ulating but technically correct and 
above all stresses the elements of 
safety. ( 1 16 pages, many illustra
tions. ) -$1.60 postpaid.-A, K. 

ELEMENTARY PHOTOGRAPHY 

By Gilford G. Quarles 

A SUBSTANTIAL work "designed to 
fill the growing need for a text on 

photography intermediate between 
very elementary ones and those of an 
advanced, technical nature," Mr, 
Quarles' book is thorough and com
plete. Starting with a discussion of 
lenses and cameras, the Assistant 
Professor of Physics at the University 
of Alabama immediately plunges into 
the actual photographic process and 
carries it to completion. About half 
the book is then devoted to the tech
nical side of photography, in which 
the serious worker will find guidance 
in improving his results. Paper nega
tives, print toning, print coloring, 
natural color photography and lan
tern slides and transparencies are 
discussed. There is a long bibliog
raphy and a useful formulary. ( 6 lJ4 
by 9 %  inches, 350 pages, photographs 
and diagrams. ) - $3. 1 0  postpaid.
J. D.  

THE PIN-POINT PLANETARIUM 

By Armand N. Spitz 

F
OR each month this book contains 
a south-facing and a north-facing 

star chart with constellations. You 
remove each chart, cut some gores 
in it, curve it, paste it and thus create 
a kind of concave chart, through 
which you prink pins for each star 
indicated. Then you hold these con
caves against the sky and thus you 
are "inside" of a really analogous 
chart, instead of outside and hind side 
backward as with a celestial globe. 
This is a relatively easy way to learn 
the constellations. The book also con
tains constellation facts, a little very 
elementary astronomy, a list of sky 
sights (eclipses, planetary positions 
and happenings) up to 1946, and a 
glossary. ( 1 10  pages, 1 0  by 8 inches, 
illustrated. ) -$2.10  postpaid.-A. G. 1. 

FIREARMS IN AMERICAN HIS
TORY-VOLUME II-THE REVOL
VER, 1800- 1 9 1 1  

B y  Charles Winthrop Sawyer 
Reprint Edition by Lt. Charles Edward 
Chapel 

IN every part of the English-speaking 
world, arms engineers, gun coUec

tors, historians, museum curators, his
tory students, and teachers bought 
and praised Charles Winthrop Saw
yer's 1 9 1 1  edition of this publication 
as the outstanding text on origin and 
development of revolvers. The edition 
sold out rapidly and today it is next 
to impossible to obtain a copy. The 
firearms world, therefore, owes a debt 
of gratitude to Lt. Chapel for under
taking to reprint this valuable and 
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instructive volume, under exclusive 
permission of the author and copy
right owner. This second edition is 
limited to 1000 copies bound in red 
cloth with gold stamping and printed 
from type, not reproduced by off-set 
or photo-lithography processes. ( 2 1 6  
pages, 5 If2 b y  8 inches, 7 plates. ) 
$4.60 postpaid.-A. D .  R., IV. 

WOODCRAFT 

By Bernard S. Mason, Editor, The 
Camping Magazine 

A COMPREHENSIVE book on woodcraft. 
Trail shelters, teepees, bark shel

ters, beds, duffel, fire-craft, campfire 
gadgets, axmanship, caches, bark
craft, woodcraft rope and cordage, 
woodcraft knick-knacks, woodsy fur
niture and camp fixings, calumets, 
rawhide, buckskin, horn, feathers, 
gourds, tin-can-craft, totem poles
these indicate the scope, which is 
broader than in similar books. The 
emphasis is heavily on Indian lore 
and on the practical : how to do and 
make. ( 580 pages, 6 by 9 inches, 294 
illustrations. ) -$2.85 postpaid. 

THE WORLD UNDER THE SEA 

By B.  Webster Smith 

P OPULAR oceanography. Introduced 
by 64 pages of general back

£round matter about oceanographical 
instruments, the sea bottom, sub
marine earthquakes and volcanoes, 
the physics of the sea, currents and 
tides, this readable book is mainly 
about life in the sea-marine plants, 
:sponges, j ellyfishes, corals, crusta
ceans,

· 
molluscs, starfishes, deep sea 

fishes, common food fishes, sharks, 
marine reptiles, mamals, birds. (230  
pages, 6 by 9 inches, illustrated. ) 
$3. 1 0  postpaid.-A. G. I .  

THE HUNTING RIFLE 

By Colonel Townsend Whelen 

EXPERT riflemen or mere tyro, the 
first 15 pages of this book will con

vince you that it is the finest work of 
its kind ever published. The author's 
lifetime of practical rifle experience 
imparts authority to the easy simplic
ity of his style. Practical and semi
technical, it clearly and understand
ingly covers the fields of elementary 
ballistics, design, selection, use and 
marksmanship of the American rifle, 
{)ften termed "The King of All Weap-
0ns." This book is virtually indispens
able to those who are learning about 
guns, invaluable to those who know 
them. ( 463 pages, 6 by 9 inches, 89 
illustrations, index ) -$4.85 postpaid. 
-A. D. R., IV. 

ORGANES ET APPLICATIONS DU 
VOL ANIMAL 

By Paul Amans M.D., Sc .D . 

A CONDENSED treatise on the essential 
mechanical principles of animal 

flight, written in French. (200  pages, 
(J by 9% inches, 74 illustrations. ) 
:$ 1 .50 postpaid.-A. G .  1. 

The Edi tors  Recommend 
Best Sellers 
in Science 
1. �::fL���Pt�����:Z� � 
By Dr. William F. Gericke. The 
man who invented soilless gar
dening has at last prepared this 
comprehensive and authentic 
guide covering all phases o f  this 
fascinating work. For amateur 
and professional. $2.85 2 GROWING PLANTS WITH. 

• OUT SOIL - By D. R. Mat. 
lin. Plant chemiculture in full 
d.etail, plus discussions of plant 
environment,. root-�rowing sub
stances, cuthngs, Insect pests, 
plant food deficiency, pl anting 
calendars, related subjects. 

$2.10 

3. �:&��N;O�����SI� �; 
Wayne 1. Turner and Victor M. 
Henry. Slightly more techni
cal, complete data on tank farm� 
ing, making equipment, mixing 
solutions. Also chemistry and 
mathematics o f  'solutions, analy� 
sis o f  chemicals, sources, plant 
physiology, technique of nitro
gen�pot assium bal ance, etc. 

$3.10 

4 SOILLESS GROWTH OF 
• PLANTS-By Carleton Ellis 

and Milton W. Swaney. Complete 
information, popul arly pre� 
sented, regarding the problems 
and difficulties of tank farming. 
Formulas for chemicals and in� 
structions for preparing tanks 
and other containers are given. 
Recommended to both experi· 
menters and commerci al grow� 
ers. $2.85 5 SCIENCE EXPERIENCES 

• WITH HOME EQUIPMENT 
-By C. J. Lynde. A book of 200 
simple home tricks based on 
physical laws, each experiment 
bemg illustrated and its princi· 
pIe explained. $ 1 .45 

6. ���:N�;E����!�i�:i MOVEMENTS-By Thomas Wal. 
ter Barber. Working drawings 
of practically every conceivable 
movement, device, appliance, 
and contriv ance employed in 
th e design and const'ruction of 
machinery for every purpose. 
Nearly 3000 illustrations. $4.35 7 SUPERSONICS-By Prof. R. 

• W. Wood. A great deal o f  
data on science of inaudible 
sounds, their every aspect, phy� 
sical and biological, by a noted 
physicist-inventor. Has bibliog
raphy of articles on subj ect in 
many j ournals. $2.10 

8. �: Jj�g
y
O� ! :�,!��1i:D. 

Help for foot sufferers. Scien
tific tre atment which makes pos� 
sible discarding o f  arch sup
ports and special shoes and 
stopping of exercises. $1.60 9 H O W  T O  T H I N K  

• STRAIGHT - By Robert 
H. Thouless. A book th at will 
definitely clarify your thinking 
and show you the argumenta· 
tive tricks o f  others. $2.10 

The above prices are post· 
paid in the United States. 
Add, on foreign orders, 25c 
for postage on each book. 

10. �!� S���J���fAME�� 
FORMULAS-By .4. • .4.. Hopkins. 
A standard reference volume of 
more than I �,ooo formulas. In
dispensable 10 the l aboratory, 
workshop, horne. $5.50 in U. S. ;  
$6.00 elsewhere. 11 PERSPECTIVE M A D  E 

• EASY-By Ernest R. Nor .. 
ling. For draftsmen and artists, 
this volume tells the things they 
should know but often don't
all the details of perspective, 
simply explained and illustra· 
ted so that all rules may be 
easily grasped, progressively, 
from simple to complicated 
forms. $1.85 12 MEN, MIRRORS AND 

• STARS-By G. Edward 
Pendray. New edition of a very 
popular book. Chief addition is 
a chapter on the 200-inch tele· 
scope. $3.10 

13. �;oJ��� K!lrf}l:L::;"�;:;. 
son. Electrons, protons, posi� 
trons, photons, neutrons, and 
cosmic rays in plain language. 
Also transmutation o f  the ele
ments and manufacture of ar� 
tificial radioactivity. $2.35 14. i��:"SL���::T:J1�o�H�rS� 
world·famed London authority 
on all world navies. Discus� 
sions, data, photographs, sil� 
houettes, details of construc� 
tion. A "must" reference for 
all with naval interests. $22.50 15 THE MYSTERIOUS UNI. 

• VERSE - By Sir James 
leans. Covers a remarkably 
broad territory, touching on ev� 
erything new in mo dern phys� 
ies, astrophysics, and cosmol· 
ogy. ]V[any men of science now 
are leaning toward a non�ma� 
terialistic interpretation of the 
universe and J eans is one of 
these.- ( Formerly $2.40.)  Now 

$ 1 . 1 0  

(Revised List) 22 SUNDIALS-By R. NeUlton 
• and Margaret L. Mayall. 

The best book on sundials. A 
practical work by a landscape 
architect and a professional as
tronomer. Illustrated. $2.10 23 A MARRIAGE MANUAL-

• By llannah M. Stone, M.D., 
and Abraham Stone, M.D. A 
practical guide to sex and mar
riage, coverin� fitness for mar� 
riage, mechanism of reproduc� 
tion, prevention of conception, 
and similar vital subjects. An
swers questions most often 
asked these authors by their 
consultants. $2.60 24. ����Dg:E ARCH ��&: 
ING DESIGN AND PRACTICE-
Lincoln Electric Co. Sixth edi
tion of a famous book covering 
everx ph ase of arc welding in 
detaIl. Limp leatheret, I I I 7  
pages, several thousand illus� 
trations.-
In U. S. A. $ 1.50 
Elsewhere $2.00 25 SCIENTIFIC METHOD

• By F. W. Westaway. An 
omnibus of the scientific method 
for those who wish to learn to 
think straight. Clearly written 
for the serious person who, 
after reading it, will feel that 
his thinking processes have 
been melted down and recast. 

$3.85 

26. :�8�I�Ri��'h E�t��: 
" Bible of the mechanical indus� 
try," enlarged to 1 8 1 5  pages of 
latest standards, data, and in
formation required daily in the 
shop and dratting room. $6.10 

27. :g�f!O�IN�lR!;:ue� 
Stieri. Practical instructions fGr 
choosing and using tools to 
make all manner of wooden 
articles.- $3.10 

16 PLASTICS, PROBLEMS AND PROCESSES-By Dale 
• E. Mansperger and Carson W. Pepper. For hobbyists 

and experimenters, this volume gives a large number of 
detailed plans and instructions for m aking all kinds of 
useful and ornamental articles from tubes, rods, sheets, 
and blocks o f  pl astics. $2.70 17 MOWING AND CASTING-By Carl Dame Clark. 

• Use of wax, plaster, sulphur and other materials in 
casting. For craftsmen, criminologists, dentists, artists, 
etc. $4.60 18. �!:!:,�E fO�������I��r 

D�r��ft��t;:'C��;ti:��to::' 
builders. Practically every cenceivable house construction 
detail in drawings, photographs, discussion. Has a Shop
crafter's Corner. $3.10 19 THE HANDY MAN'S HANDBOOK-By C. T. Schae. 

• fer. Fourth edition of a very popular book-a prac
tical manual on the use of tools and how to do all sorts of 
odd j obs around the home. $ 1 . 1 0  

20. �:J� ;�uWJTT�E� 
YOURSELF - By Charles D. 
White. From which the average 
man who uses wood working 
tools can put up a neat, correct 
camp cottage costing from $400 
to $ 7 0 0  complete. How to as· 
semble simple building, plan 
and execute trim, lay out the 
roof. Chapters on materials, 
tools, roofing, fireplaces and 
chimneys, all the problems of a 
camp builder. $2.10 

21 BETTER BUSINESS LET· 
• TERS-By L. E. Frailey. 

For finer, more human, and de
cidedly more modern letters 
than are ground out by mil� 
lions daily. Correspondence 
problems, promotion letters, 
etc. $2.10 

28. ��?L �!����:i C'
f�; 

m aking and using all kinds, 
from personal tools to arhor 
presses, lathes, planers, etc.,  in 
different metals. $3.60 29 THE GLASS GIANT OF 

• PALOMAR-By David O. 
Woodbury. Most readable story 
of human side of behind·the· 
scenes work on the great 200� 
inch telescope. Swiftly moving 
narrative begins with concep� 
tion of telescope and proceeds 
steadily down through work in 
1 939.  $3.10 
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· TELESCOPTICS .� . 1 

A Monthly Department for the Amateur Telescope Maker 
Conducted by A L B E R T  G .  I N G A L L S 

OF Springfield type mountings for 
reflecting telescopes, in contradis

tinction to the real McKay, which is 
the straight Springfield originated by 
R. W. Porter, described in the instruc
tion book "Amateur Telescope Mak
ing" and revised by him in its sequel, 
"Amateur Telescope Making-Ad-

Figure 1 :  Phillips mounting 

vanced," there are no end, each dif
ferent and each ingenious. The one 
in Figure 1 was made by Robert Phil
lips, 3448 Greenview Ave., Chicago, 
Ill. He says the mounting was made 
from two Buick front wheel as
semblies welded together at right 
angles with struts and cemented into 
a 5" pipe. Setting circles are marked 
on the rims of the brake drums and, 
these being 36" in circumference, it 
was easy to mark off the divisions, 
%" equalling 2 1/2  0 in dec. and 1 0 
minutes in R. A. The tube is made of 
1/2 "  maple dowel stock on rings of ply
wood-too light according to stand
ards, Phillips says, but he adds that 
he had no trouble with it. Total cost 
of telescope was $25.  

Another ingenious version of the 
Springfield type is that in Figure 2 ,  
an 8"  with Micarta tube and an ex
ternal framework of structural alum
inum angle-a kind of exoskeleton. 
Carl Oman, 433 Springdale Avenue, 
East Orange, N. J. ,  is the maker. 

When, once before, as above, we 
called something the real McKay, 
somebody wrote in to say that the 
correct expression was "the real Mc
Coy," referring to the late boxing 
man, Kid McCoy. That, however, is a 
corruption-one that, in fact, is not 
the real McKay-of the correct ex
pression. That expression had ref
erence to a fancy whisky once made 
by McKay in Scotland, pronounced 
McEye. Anyway, the virtual McCoy
McEye in Springfield mountings, ex-

234 

cept for its modified counter-weight 
support, is shown in Figure 3. You 
don't see many of them because it's 
a real j ob of work to make all the 
necessary patterns, castings, and ma
chined parts. Yet the end-product 
looks sweet enough to j ustify the 
pains if you have the equipment to 
do the making. Charles F. Pope, 621  
Courtland Ave. ,  Park Ridge, Ill . ,  sends 
in the photograph and says the tele
scope was made by Richard Traub of 
Park Ridge. Figure 4 shows Pope's 
observatory dome, of 20-gage sheet 
steel over wooden frames. 

FLATS are preferred by many, in
stead of prisms, as diagonals in 

reflecting telescopes. In the following 
note Cyril G. Wates, 7 7 1 8  Jasper Ave. ,  
Edmonton, Alta., Canada, discusses 
the subj ect pointedly. 

"When the amateur has completed 
a really fine parabolic mirror, and 
has finished gloating over the beauti
ful optical 'doughnut' which the 
Foucault test reveals, he finds him
self faced with the problem of divert
ing the reflected rays through the 
side of his telescope tube into the 

Figure 2: Oman's mounting 

eyepiece. Shall he use a right-angled 
prism, or shall he use an aluminized 
diagonal? I fail to find that sufficient 
emphasis has been laid upon the rela
tive merits of prism and diagonal, 
either in these columns or in the pages 
of 'ATM' and 'ATMA.' Perhaps there 
is a tendency among TNs to regard 
the two as optically equivalent, but 
this is far from being the case. 

"Taking the diagonal first, it has 
one outstanding advantage. Any 
diagonal mirror, no matter how much 
its surface may deviate from a plane, 
is absolutely achromatic. Suitable 
diagonals with surfaces correct to 

one quarter wavelength are not too 
difficult to make, or may be purchased 
quite reasonably in the smaller sizes. 
This degree of accuracy is sufficient 
to insure realization of the fine 
qualities of a good obj ective, accord
ing to H. H. Selby and others 
( 'ATMA,' p.  13 1 ) .  In the days of 
silvered surfaces, amateurs were j us
tified in fighting shy of diagonals, but 
modern methods of aluminizing re
move all obj ections to these little 
mirrors. Those who make their own 
diagonals may bear in mind, as I have 
pointed out in this department 
( September, 1938 ) , that for long
focus mirrors the difference between 
a circular diagonal and a 'correct' 
ellipse, is purely academic. The light 
cut off by the unused part of a circular 
diagonal is infinitesimal. 

"Turning to prisms, there is one bit 
of advice which should be burned in
to the brain of every aspiring amateur 
-avoid inferior prisms as you wouLd 
the pLague. A diagonal mirror has 
only one place at which it can display 
defects ; the surface. The prism has 
six : three angles and three surfaces. 
While it is as easy ( and as difficult ) 
to figure the diagonal surface of a 
prism to the required standard, this 
perfection will be largely nullified if 
any of the angles are incorrect, or 
either of the other surfaces imperfect. 
A right-angled prism with an accurate 
diagonal face, but with the other sur
faces irregular and the angles incor
rect, is exactly equivalent to a bit of 
cheap plate glass interposed between 
the eyepiece and the obj ective. Lack 
of parallelism between the faces of 
such a piece of glass would cause 
color fringes, and irregular surfaces 
would result in distortion and bad 
definition. 

"Even a perfect prism or a perfect 
'plane-parallel' ( the two are optically 
equivalent)  causes color dispersion, 
an effect which, according to Pierce, 
is quite visible even with a focal 
ratio of f/ 8 .  This dispersion, which 

Figure 3: Pope's Springfield 
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-- T E L E S C O P T I C S --

appears as a faint fringe around such 
objects as the Moon and Venus, is 
unavoidable, but is so unobjectionable 
that the amateur need have no hesi
tancy in using a prism, provided it 
is a good one. Reputable dealers will, 
of course, supply j ust what is ordered, 
and it is unreasonable to expect a 
Grade A prism for the price of a 
discard. A fine prism is necessarily 
more expensive than an equally good 
diagonal, for the reasons already 

stated. For short-focus mirrors, such 
as the RFT, it might be wise to decide 
upon a diagonal and avoid any possi
bility of color fringes, which are 
much more obj ectionable with a wide 
cone of rays. 

"What is the standard by which a 
prism should be j udged? First, all 
surfaces should be correct to a quarter 
wavelength. Second, the angles should 
be accurate within not more than 3 
minutes of arc ( Martin) . The familiar 
'split image' test ( 'ATM,' p. 54)  may 
be made extremely accurate, espe
cially if a circular diaphragm or 
washer is used between the eye and 
the prism (Pierce ) ; but this guaran
tees the correctness of the right-angle 
only ; it is perfectly compatible with 
gross errors in the other angles. If 
you are in doubt, go to the physics 
department of the nearest university 
and get them to measure the angles 
for you. 

"A word with regard to collimation 
of a prism. The prism mounting must 
be adjustable in all directions. Push':' 

pull screws are hard to beat, com
bined, of course, with a rod sliding 
in the boss of the spider. Eliason's 
method of reflection from the eyepiece 
face of the prism is excellent ( 'ATMA,' 
p. 2 72 ) , but does not go far enough. 
The eyepiece face may be at right 
angles to the optical axis of the 
adapter tube, yet the mirror face (of 
the prism) may be hopelessly out of 
adjustment. 

"It is advisable, therefore, to extend 
Eliason's adjustment by some such 
method as that shown in Figure 5, 
which has worked out well in prac
tice. A disk of cardboard is attached 
to the mirror end of the tube. In the 
exact center of the disk is a hole ( at 
least Y-l", to avoid diffraction) ,  with 
two heavy black lines drawn 
diagonally through the hole, as shown. 

SHORTER POLISHING TIME 
Pierce's #6 Finishing Abrasive gives the best ground sur
face we have seen in 20 years of experiment. 

50c per ounce. 
NEW HYBRID ! The Newtellian Telescope ! Excellent 
performance and easily constructed. Theory of the 
Herschellian telescope developed. 
Revised Hobbygraf #9 . . . . . . . . . . . . . . . . . . . . . . . .  30¢ 
Portable Mount with Pipe Tripod. Very rigid yet light. 
For 6" or smaller telescopes . . . . . . . . . . . . . . . . . .  $10.00 
ALL INCLUSIVE TELESCOPE KITS. Proper glass, 
clean abrasives in tin boxes, including our new # 6, best 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 
diagonal mirror, and COMPLETE INSTRUCTIONS. 
4" . . . . . . . . . . . .  $4.00 6" . . . . . . . . . . . .  $6.00 
Without eyepiece or diagonal, 4" . . $3.00, 6" . .  $5.00 

Free test of your IIlirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • II Harvard St. • Springfield, Verm.ont 

Telescope with these complete kits ! ! A thrilling way to learn-save up to 90% 
Each kit has 2 glass discs, correct thickness, tempered pit(".h, rouge, 8 assorted 
abrasives ( ft:�wcr may nol give perfect optical surface ) ,  instructions, ctc. 
FREE ALUM INIZED DIAGONAL with each kit. 6 "  kit with book "Amateur 
Telescope !\Iaking" $6.25. 
4" . . . . . . . . . . . . . . . . . . . . . .  $2.95 6 "  . . . . . . . . . . . . . . . . . . . . . .  $3.75 8 "  . . . . . . . . . . . . . . . . . . . . . .  $6.50 
PYREX . . . . . . . . . . . . . . 4.00 PYREX . . . . . . . . . . . . . . 5.50 PYREX . . . . . . . . . . . . . . 8.00 

OTH E R  S I Z ES P R O P O RT I O N ATELY LOW 
ALUMINIZING :-A harder and brighter aluminum coating that produces a lasting and 
superior reflecting surface. Guaranteed not to peel or blister. 
6 "  . . . . . . . . . . . . . . . . . . . . . .  $2.50 8" . . . . . . . . . . . . . . . . . . . . . .  $3.50 10" . . . . . . . . . . . . . . . . . . . .  $5.00 

M I R R O RS, ALL S I Z ES, M A D E  TO O R D E R. P R ISMS, EYE P I ECES, ACC ESSO R I ES 
FREE Catalog Telescopes, Microscopes, Binoculars, etc. 

"Instructions Jor Telescope Making" l O ¢  

Surface Hardened 
ALUM I N IZED 

Coatings 
are uniformly superior I n  reflectivity and im
prove the verformance of telescope mirrors, 
prisms, di<l gonals, camera mirrors, range 
finder mirrors and other optical front surface 
mirrors. 

These Surface Hardened Coatings are dur
able and eohesive. They do not blister or peel 
and can b e  removed easlly without repolish
ing and refiguring mirror. 
Used in some of the largest observatories on 
mirrors which are famous throughout the 
world. Have your mirrors coated with the best. 

Prices : 4"-$1.75, 6"-$2.50, 8"-$3.50 , 10"
$5.00 and 12% "-$8.00. Up to 3 6" on request. 

LEROY M. E. CLAUS I N G  
720 Greenwood Ave. Wi lmette, I I I .  

C. C. YOUNG 
Supplies for Amateur Telescope M .kers. 

6" Equatorial Mounting $35.00 Wr;le 10r new Catalogue 517 Main St. East H a rtford, Conn. 

H AVE 
F U N 

WITH 

For motoring, sports events, 
all outdoors. This high-grade 

telescope brings in distant objects 
clearly and sharply, takes you to cen
ter of exciting scenes. Money·hack 
guarantee. At dealer's,  or direct, 
postpaid, (or CO . D . ) . Wrile for Calalog. 

WOLLENSAK OPTICAL CO., 795 HUDSON AVE., ROCHESTER, N. Y. 

When you write to advertisers 
The Editor will appreciate it if you will mention 

that you saw it in 
S C I E N T I F I C A M E R I C A N  

KITS OUR SPECIALTY 
4" kit . .  $ 2.95 Pyrex . . . $ 4.25 
6" kit . .  3.75 Pyrex . . .  5.50 
8" kit . .  6.75 Pyrex . . .  8.50 

10" kit . .  9.95 Pyrex . . .  13.95 
12" kit . 14.75 Pyrex . . .  24.00 

Kits contain 2 glass discs, 8 grades of abra.i ••• 
( fewer d

.
o not insure an opticaiJy perfect .urface) ,  

rouse, pitch or beeswax, and instruction •• 
M oney.back guarantee that 

THESE KITS ARE SECOND TO NONB 
REGARDLESS OF PRICE 

PYREX MIRRORS 
Made to order, correctly figured, polished, .nd 
pa�abo1ized. Precise worlcmanship guaranteed. 
Pnces on request. 
WE DO POLISHING, PARABOLIZING, AND 

ALUMINIZING 
4 "  - $1.75,  6" - $2.50, 8 "  - $3.50 

( S.nd for our NEW, ENLARGED, aDd ILLUS
TRATED catalogue.) 

M. CHALFIN. 14%5 Longfellow A ••.• New York, N. T. 

S A L E  O F  K I T S  
For l i m i t e d  t i m e  only ! C l earan c e  t o  mak e 
r o o m  f o r  m a c h i n ery. I f  you i n t e n d  m a k i n g  
a m i r r o r  later,  get i n  o n  t h e s e  b ar g a i n s  
n o w ! B e f o r e  y o u  b u y  a k i t  w r i t e  fo r 
n ew p r i c e  l i s t  of barga i n s .  

BARGAIN 8" PARABOLIC MIRROR 
List $ 1 5 0. For Sale o n l y  $ 9 0. Perfect.  F. I O  
( Pyrex ) .  7 6  h o u r s '  wo r k  o n  i t .  B a c k  
g r o u n d  flat.  CraftsD1en Telescopes, Box 
76, Ridge"'ood, N. J. 

T E L E S C O P E S  
Eyepieces, Prisms, Objectives 

Equatorial Mountings 

Send for Catalog 
W I LL IAM  M O SEY & SONS ,  I N C .  

Founded 1 882 

Plainfield New Jersey 
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SPECIAL OFFER 
64-page beautifully illus
trated book on astronomy 
with sky maps included 
FREE on request with each 
Kit. 
Kit contains 3" diameter 
'i5" focal length ground and 
polished objective lens and standard 
l % - inch diameter astronomical eye
pieces giving both low and high powers 
up to IOOx. Make your own high powered 
telescope in one evening. All optical parts 
COMPLETELY FINISHED for giant super
power refracting telescope.  Here is your 
chance to own a high powered telescope 
and study the mountains and craters on the 
moon, the ringed planet Saturn, the moons of 
Jupiter, double stars and hundreds of other in
teresting sights. Complete lens kit with full di
rections for mounting, specially priced at only 

$1.95 postpaid 
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finished 4" diameter 100" focal length ground 
and polished obj ective l ens, three I%," 
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postpaid . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  $3.95 
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articles. 
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SKY PUBLISHING CORPORATION 
Hayden Planetarium, New York 
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Telescope Making-
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Edited by 
Albert G. Ingalls 

Postpaid $3.00, domestic 

$3.35, foreign 
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-------- T E L E S C  0 P T I C  S--------

The disk is illuminated by means of 
a flashlight, the end of the tube being 
covered by a black cloth. 

"The prism is first adjusted to the 
eyepiece adapter by Eliason's method. 
It is then further adjusted by watch
ing the reflection of the diagonal 
lines and eyehole, in the mirror face 
of the prism. When this adjustment is 
correct, the push-pull screws must not 
be altered again. If the prism no 
longer responds to Eliason's test, it 

Figure 5: Suggested by Wates 

must be corrected ( 1 )  by sliding the 
prism mounting in its collar, ( 2 )  by 
rotating the prism, ( 3 )  by altering 
the alinement of the eyepiece adapter. 
If this method is pursued, both square 
faces of the prism will be exactly at 
right angles to the axes of both tubes. 

"If, after the prism is squared up 
as described, the mirror is not cen
tered as seen through the adapter 
tube, the prism is probably bad, and 
Porter's method for warped mirrors 
should be tried ( 'ATM,' p. 287 ) . 

"Finally, by all means use a prism 
if you can afford a really good one, 
but remember that bad collimation 
may cancel all the perfection for 
which you have parted with your 
hard-earned dollars. If funds are 
somewhat limited, use a diagonal, 
especially with short-focus mirrors. 
For absolute freedom from color 
effects, the diagonal is certainly the 
choice, but even a hard aluminum 
film is delicate and subj ect to 
scratches. A prism is free from this 
obj ection. So there you are ! "  

Wates calls for prisms flat within 
a quarter wavelength and with angles 
within better than 3 minutes of arc 
from perfect ( "pyramidal error 3'," 
the professional would term this ) .  Just 
how good is this, compared with the 
prisms amateurs have been buying? 
Definite data are not available on the 
quality of all the prisms sold to ama
teurs in the past but here are some 
criteria. The Perkin-Elmer Corpora
tion, professionals, rate prisms as fol
lows : A-quality-precision, 1 / 8  wave 
or better and 5" pyr. error, or better. 
A-quality, 1 / 8  to 114 wave and l'  pyr. 
error or better. B-quality, 114 to 1Jz 
wave and 5' or better. C-quality, 1 
wave and 10' or better. Thus, the 
prism Wates asks for is, after all, 
nothing especially superlative, falling 
in Class B and costing, for a prism 
with one-inch-square face, between 
$3 and $5. How many, if any, Class D, 
E, F, G . . . X, Y, Z prisms have 
amateurs purchased in past years? 

Your scribe recalls his first tele
scope, which had a prism picked up 
free because it was a reject. You could 
have thrown a cat through the gap 
between its face and a try-square, 
yet the telescope provided a big thrill, 
at least for a little while, even if the 
prism did make of it almost a spectro
scope. At that time, 1926,  the amateur 

telescope making hobby was a cub 
with burrs in its hair. Porter's state
ment, in "ATM," page 54, written also 
at about that time, that "the right 
angle of the prism need not be exactly 
90 ° for our purpose," didn't seem and 
then wasn't much out of place. It is 
literally true today-within the toler
ance quoted by Wates from Martin, 
but the language will be altered in 
future reprintings. Also by this test a 
prism could have a perfect right angle, 
yet the other angles might be, say, 44° 
and 46°  respectively, without the 
tester being the wiser. Pierce claims 
that, with the prism held at 30" ,  the 
split image test is good to 34 seconds 
of arc. If made with a small telescope 
this accuracy would be correspond
ingly multiplied, he points out. 

W
ATES next continues with the de

scription of a diagonal support of 
his design : 

"The 'classic' method of adjusting 
the diagonal by means of one or more 
slots in the tube is not only poor me
chanical construction, but also has the 
serious objection that, when the 
screws are moved in the slots, the 
diagonal is swung away from the op
tical center of the tube. My earlier 
design, which appeared in the Oc
tober, 1935,  number, is satisfactory for 
a prism, but is too bulky for an ellip
tical diagonal mirror. The design 
shown in Figure 6 has been used in 
an RFT and can be adapted for any 
size telescope. Because of the spherical 
surface between A and B, the diagonal 
moves as though pivoted on the op
tical center, thus greatly simplifying 
adj ustment. 

"The diagonal is mounted in a brass 
tube, as described by Hindle in 
'ATMA,' except that the space be
tween the glass and the plate A is 
packed loosely with coarse steel wool. 
The top surface of A is turned to a 
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Figure 6: Wates' support 

spherical surface with radius r, which 
could be measured with a caliper, but 
may be more accurately determined 
by the use of the equation 

d' 
r = t! h2 + hd + 2" . 

"The method of attaching the four 
vanes E to part B is shown in Detail 1 .  
The slots i n  B are cut carefully with 
a fine hacksaw. Note that the slots 
are slightly off-center. Half an inch 
of the ends of each vane is softened 
and tinned. One eighth inch is folded 
over, to fit into the holes in B, which 
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Tb e H a n ds o f  
N O R M A N B E L G E D D E S 

Industrial Designer Extraordinary 
Bit by bit Norman Bel Geddes redesigns the world we 
live in. He has streamlined trains, automobiles, ships, 
aircraft; restyled highway systems; replanned homes 
and buildings for pre. fobrication; visualized whole 
cities in the " World o f  Tomorrow" . . .  a world·honored 
artist of talent, audacity, imagination and purpose. 

Mr. Sel Geddes' walch i. a Longine. Chronograph 

THE WORLD'S MOST HONORED HANDS 
'Ell :e� 
THE WORLD'S MOST HONORED WATCH 
With due honor to a g lorious pastr the 
Longines watch of today is a more per
fect timepiece than those which have 
preceded it for 74 yea rs. In this period, 
the product of the una ided craftsman 
has become the com posite prod uct of 
science, m etal lurgy, eng ineering ,  a n d  re
sea rch technique. But now as then, the 
relative superiority of Long ines watches 
is clean cut and d efinite. And now as then, 
the world's  most honored 

'
hands wea r  

Longines, the world's  most honored watch. 
Long ines "Hal l  of Fa me" watches at 

$69.50 a re the watches of the year; 
other Longines watches from $37.50. 
LONGINES-WITTNAUER WATCH CO., INC. 
S S O  F IFTH AV E N U E, N E_W YO R K, N .  Y. 

LONGINES " HALL OF 
H a l l  of F a m e  
man'.  brocelet, 
gold flllH: 17 i .  
$69.50 

-- T E L E  S e Q  P T I e  s --

is then heated and the holes filled 
with solder. The tube of my RFT 
being sheet aluminum, the wrought 
iron ring F was used for stiffening. 

"D is a spring steel washer, shown 
in Detail 2. The diagonal and its 
mounting can be moved in any direc
tion without changing the position of 
its optical center and, when correct, 
the screw is driven home. 

"In turning the three disks, A, B, 
and C, templates, both concave and 
convex, should be cut ; one pair to 
radius r and the other to radius r plus 
the thickness of B. After turning to 
correct curve, the various surfaces 
may be ground together with fine 
Carborundum. 

"To forestall the criticism that there 
is no provision for longitudinal ad
justment I will say that, although such 
adjustment can be provided, it is quite 
unnecessary. If the spider ring is 
accurately mounted on the tube, the 
center of the diagonal will be in line 
with the center of the eyepiece tube. 
If not, the ring can be moved until it 
is correct, and then permanently 
fixed." 

IN the May number of The Journal 
of the British Astronomical Asso

ciation, F. J. Hargreaves describes his 
pet polishing lap-wax on pitch, as 
follows : "The wax-on-pitch polisher 
consists of an under-layer of pitch 
supporting wax facets on a netting 
foundation. The wax does not yield 
or flow under pressure, and therefore 
the grooves between the facets do not 
fill up in use, as with polishers of pitch 
only. The pitch under-layer, how
ever, can yield or flow to allow the 
wax facets to make contact uniformly 
with the surface being polished. This 
under-layer can therefore be made as 
soft or as hard as desired, according 
to circumstances, leaving the wax
polishing layer unaffected." Grim are 
the circumstances under which this is 
reported in summer, from a meeting 
on the banks of the Thames. 

FROM s. L. Walkden, father of the 
RFT or Richest-Field Telescope, 

who lives in London, came, in the 
midst of the liveliest bombardment, 
a long letter about telescoptics and 
not a syllable about the war except to 
say that, London being permanently 
blacked out, he found with rej oicing 
that he could see fully three magni
tudes of stars that previously were in
visible, and with his own RFT he had 
found some thrilling Milky Way 
views. 

Your scribe lives in a New Jersey 
suburb on a corner surrounded by 
eight street lamps and bathed by 
three flood-lamps from a filling sta
tion, and the only time he ever even 
sees the Milky Way is when out of 
town. 

IN CASE you are planning to use the 
King test ( "ATMA," p. 269)  and 

have intended to use the sugar and 
water solution suggested, don't ; it 
won't work. Other liquids-oils
have been substituted.. Write in and 
ask, if especially interested. 
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P R E C I S I O N  T O O LS 
Pallerson Brothers. for almost a century. 

has been the metropolitan center of sup
ply for the industrial designer. the re
search and technical worker, whose skill 
makes the use of precision tools and in
struments imperative. 

AI the same time. the needs of the 
vocational schools, the home workshop 
enthusiast. the lIletal crafter. the model 
railroad builder. down to the present-day 
group of budding "young Tom Edisons" 
has not been overlooked. and the supply 
of tools and materials makes our slogan 
of "70.000 items in stock" a very definite 
fact. 

We list a few outstanding items below. 
Bear in mind, however, that while we do 
not issue a general catalog, special leaf
lets as described. are available and we 
will gladly furnish exact information con
cerning any wanted tool or material in 
the hardware trade_ 

MICROMETERS AND PRECISION TOOLS 
Brown & Sharpe, L. S.  Starrett, Lufkin. 
complete line in stock, also Morse & 
Standard twist drills from #80 up, in car· 
bon, Hivelocity and special steels for a 
variety of difficult work. Complete line 
of Greenfield taps and dies, also tools 
and equipment for the j ewelry trade. 

METAL CRAFT SUPPLIES 
Metals cut to size for hammering, spin
ning and craft work generally. Special 
hammers, anvils, wooden pattern forms. 
Send for folder, SA-2 1 .  

POWER TOOLS 
Complete line of Delta Power tools, U. S. 
Electric Tools,  Dremel moto·tool and 
Speedway hand grinders complete line. 
Catalogs and folders, SA-22. 

ARC WELDER (NEW) 
Does a perfect welding job. For indus
trial or home use. 1 1 0 v A. C. only. 
Special folder, SA-23.  price $ 1 4_95_ 

ELECTRO PLATING OUTFITS 
Complete line from simple outfit for home 
use at $ 1 .25. up to $ 1 2.00. Special folder, 
SA-24, 

METAL DEPARTMENT 
Precision brass shapes for model work 
and engineering design. MilQS of this 
material was used in N. Y. World's Fair 
displays , Special Illustrated Folder, 
SA-25,  

TELESCOPING BRASS TUBING from 1/4" 
o. d. to 1 1/2" o.  d. successive sizes will 
telescope into one another smoothly. Popu· 
lar sizes of brass angles and channels. 12 
foot average lengths (we will cut to size) 
aluminum sheet, wire, rod, tube. Copper 
tube in coils and straight lengths.  Brace
let blanks in nickel and sterling silver, 
copper circles for spinning and stamping 
also in aluminum, copper and pewter. 
Brass sheet, hard, half hard and soft. 
Nickel silver and phosphor bronze in rolls. 
All gauges of brass,  copper and nickel 
silver wire from #8 B & S to 36  B & S.  
All  types of solder and babbit. lead sheet. 
wire and tube. Stainless and monel sheet. 
Folder. SA- 1 .  
H o t  and cold rolled steel, brass and cop· 
per rod in all standard shapes round, 
square, hexagonal, half round, half oval 
and V4 round. 

"HOBBY HEAVEN" and model R. R.  dept. 
Full stock of W, K. Walthers model R. R. 
parts, We are distributors for #0 gauge 
steel rail developed by N. Y. Society of 
Model Engineers Inc, Send for sample 
and special price list, SA-So 

NEW "HO" GAUGE A. A. R. BOX CAR 
with die cast detailed ends and working 
die cast doors, Kit complete $ 1 .75. Caboose 
with scored wood sides and die-cast win
dows , ready and built up cupola Kit com· 
plete $2_65. 

NEW "B" 3 0 Syncro 1 / 7 H. P. Model Gaso
line engine for aeroplane and speed boat, 
$6.95. 

SHIP MODELS Marine Model Companies 
and Boucher, line complete, kits from 
$4.00 to $25.00, Ideal Company kits from 
25 cents to $ LOO-others $2.50 to $7.50. 
Send for illustrated lists, SA-7, prices. etc. 

M'inimum Mail Order $1 .00 
Add Postage 

PATTERSON BROS. 
70 Thousand Hardware Items in Stock 
15 PARK ROW, New York City 
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TRADE MARKS 
AND 

UNFAIR 
COMPETITION 

By ORSON D .  MUNN 

A TRADE MARK is an intangible asset of a 

business, yet its actual value rna)' grow so large 

that it becomes the very foundation on which 

d epcftds the whole structure of the business. 

Because of this fact, every business man should 

have available such information on trade marks 

as will enable him to judge with a fair degree 

of accuracy the d esirability of any mark which 

h e  may be considering. 

Here. in one handy volume. written in non· 

legal terms9 is a simple yet c omprt!bensive in· 

terpretation of the Federal statutes and the 

body of common law relating to trade marks 

and unfair competition. 

Price $1.00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 West 40th St . •  New York. N. Y. 

MORE THAN 
25,000 

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

AMATEUR 
TELESCOPE 

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

500 pages. Profusely illustrated. 

AMATEUR 
TELESCOPE 

MAKING 
Postpaid $3.00 domestic 

$3.35 foreign 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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LEGAL BIGB·LIGBTS 
Patent. Trade Mark. and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

B y  O R S O N  D. M U N N .  L i l t . B  . .  L . L . B  . .  S c . D . 

New York Bar 
Editor. Scientific American 

Preparedness 

A RECENT amendment to the patent 
laws is intended to reenforce the 

preparedness program. The amend
ment grants to the Commissioner of 
Patents the right to withhold the pub
lication and granting of a patent for 
such period or periods of time as in 
his opinion the national interest re
quires, where the publication of the 
invention would be detrimental to the 
public safety or defense. In this way 
inventions dealing with ordnance, 
bombs, or other military or naval 
weapons may be kept secret so as to 
prevent them from falling into the 
hands of foreign agents. 

Heretofore many important inven
tions of this character were patented. 
Upon the issuance of the patents the 
inventions were published and were 
available for reference. The withhold
ing of a patent might possibly work 
a hardship upon an inventor since he 
can only collect profits and damages 
for infringements occurring subse
quent to the granting of the patent. 
In order to protect the inventor the 
amendment to the law also contains 
the provision that an applicant whose 
patent is withheld by the Commis
sioner shall tender his invention to 
the government and thereafter he 
shall have the right to sue for com
pensation in the Court of Claims, the 
compensation to begin from the date 
of use of the invention by the govern
ment. Thus it will be seen that the 
inventor can recover, from the gov
ernment, compensation for the use of 
his invention occurring even prior to 
the granting of the patent. 

Caruso 

C
OMPETING manufacturers of food 

products were involved in a con
troversy over the right to register as 
a trade mark the name of the famous 
tenor, Enrico Caruso. The original 
user of the name Caruso had regis
tered it in the United States Patent 
Office in 1918  as a trade mark for 
macaroni and similar food products. 
The other manufacturer registered the 
name as a trade mark for canned 
tomatoes and tomato paste in 1923. 
Subsequently the original user 
brought proceedings to cancel the 
later trade-mark registration of the 
other manufacturer. 

It was argued by the second regis
trant that he had the right to maintain 
his registration because he had re
ceived permission from Mr. Caruso to 
use his name and picture in connec-

tion with his food products. The 
Patent Office and Court of Customs 
and Patent Appeals found that both 
registrants had received permission 
from Mr. Caruso to use his name and 
picture. It was held, however, that 
this per se was not controlling. The 
right to register a trade mark is con
trolled by the federal statutes relating 
to this subject and a person may not 
register a trade mark which is likely 
to cause confusion in trade. It was 
held that the registration of the name 
Caruso by the second registrant was 
likely to cause confusion with the 
trade mark of the first registrant and 
accordingly it was ordered to be can
celled. 

Superman 

A CARTOON strip relating to a ficti
tious character of superhuman 

strength identified as Wonderman 
was held to be an infringement of a 
copyright relating to a cartoon relat
ing to a superhuman character identi
fied as Superman. Each character was 
represented as being the strongest 
man in the world, as being the cham
pion of the oppressed and as battling 
against evil and injustice. Each was 
represented as performing similar 
feats of superhuman strength such as 
crushing a gun in his hands and as 
catching the bullets or shells from a 
gun and throwing them back to the 
place whence they emanated. It was 
contended by the infringer that the 
copyright was invalid because the 
cartoon character Superman was 
merely a comic Hercules. This argu
ment was rejected by the Court for 
the reason that an original production 
or creation, however poor in quality, 
is entitled to copyright protection. 

In this connection, the Court stated: 
"But if the author of 'Superman' has 
portrayed a comic Hercules, yet if his 
production involves more than the 
presentation of a general type, he may 
copyright it and say of it: 'A poor 
thing but mine own'." 

Ascap 

A NEBRASKA statute which would 
have destroyed or seriously handi

capped an organization through which 
a large number of authors, compos
ers, and publishers of musical com
positions receive substantial income 
for the production of their composi
tions was recently declared uncon
stitutional by a Federal Court. This 
statute declared it to be unlawful for 
authors, composers, and publishers to 
form any society, association, or 
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similar combination wherein the 
members constituted a substantial 
portion of the authors, composers, and 
publishers within the United States 
and when at least one of the objects 
of the combination was the deter
mination and fixation of license fees. 

The statute provided further that 
thereafter all license fees fixed by 
such a combination were null and void 
and that authors, composers, and pub
lishers should specify on printed 
copies of their musical composition 
the license fees charged for private 
and public renditions of the composi
tion. Upon payment of the specified 
fee the purchaser of the composition 
could use or render the composition 
without any further obligation. 

The statute also provided that if the 
author, composer, or publisher failed 
to specify a license fee on printed 
copies of the composition then any 
purchaser thereof was free to use and 
render it without the payment of any 
license fee whatsoever. 

The American Society of Compos
ers, Authors, and Publishers, an asso
ciation of approximately one thou
sand composers and of 123 publish
ers, commonly known as Ascap, 
brought suit against the Secretary of 
State of Nebraska to enjoin the en
forcement of the statute on the 
grounds that the statute was uncon
stitutional. The Court held that the 
provision of the statute requiring the 
owner of a copyrighted musical com
position to offer it for sale in a certain 
manner, i. e . ,  by specifying a license 
fee on printed copies of the composi
tion and the provision depriving him 
of any compensation if he fails to 
offer the composition for sale in the 
manner specified was in violation of 
the Federal Constitution and also of 
the Federal Copyright Act in that it 
denied the copyright proprietor due 
process of law. 

Bacteria 

T
HE lowly bacteria which has been 
accused of causing many of the 

human woes and illnesses has now 
been deprived of the benefits of our 
patent law. 

The patent law provides in part 
that anyone who has invented or dis
covered any new variety of plant 
which can be asexually reproduced 
is entitled to receive a patent. Under 
this section of the law an attempt 
was made to obtain a patent on a 
new form of bacteria. The Patent 
Office rejected the application for the 
patent on the grounds that a bacteria 
was not a plant within the meaning 
of the patent law. 

An appeal was taken to the Court 
of Customs and Patent Appeals and 
the court ruled that while scien
tifically a bacteria was a plant, Con
gress intended that the word "plant" 
should be given its popular meaning 
and this did not include bacteria. The 
Court accordingly sustained the Pat
ent Office in refusing to gran t a patent 
for bacteria. 

S a b o t a g e  
I N  F A C T O R I E S  

will be widespread,. now that the United States 
is openly and intensively helping the British. 

Before it strikes your plant a crippling blow, be prepared to protect yourself 
-Install a finger-print section in your personnel department to check all 
alien employees as soon as the government begins their registration and 
fingerprinting. Supply that department with-

Frederick Kuhne� 
THE FINGER PRINT INSTRUCTOR 

• 

O N E  OF T H E  

N U M E R O U S  

D ETA I LE D  

I LLUSTRAT I O N S  I N  

"TH E  F I N G E R  P R I N T 

I N ST R U CT O R "  

WH I C H  I S  A C O M PLETE 

C O U RSE 

OF I NSTR U CT I O N  I N  

EVERY P H ASE 

OF F I N G E R  P R I NT 

STU DY 4 
• 

This volume, by a noted finger print 
expert who was for many years in the 
Bureau of Criminal Investigation of 
the New York Police Department, 
instructs in every phase of finger 
print work from the taking of the 
finger impression to the final job 
of identification. Classification of 
prints, filing of records, use of equip
ment, discovering and recording for 
study the prints left at the scene of 
a crime by criminals-in fact, every 
procedure in the whole study of the 
science is clearly and fully explained 

16 '17 18 

and well illustrated with numerous 
cuts of prints. To the text that has 
long been standard there have been 
made many revisions and the full 
story of the development of the 
science added so that the user may 
qualify as an expert in a court of law 
despite efforts of opposing lawyers to 
trip him up. New illustrations as well 
as a lengthy new section on the 
"Modification and Extension of the 
Henry System" as used by the United 
States Bureau of Investigation have 
also been added. 

U S E D  I N  G O  V E R N M E N T  O F F I C E S  

A N D B Y  T H E  F. B. I. 

$3.25 Postpaid 
Published by SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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Are You-----
'---putting your spare time to 

good advantage ? 

'---one ot' the many who are 
seeking a new field to en· 
ter? 

'--- seeking a means to save 
money wherever possible ? 

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

HOPKINS' 
CYCLOPEDIA 

OF 
FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby ; the groundwork on 
which to build a practical 
knowledge of useful chemi· 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala· 
ble articles which can be 
manufactured at home 
profitably on a small scale. 

-+-

IF you want to save money 
on wines and liquors ; 

your dyes, inks, polishes, 
soaps, paints and varnishes, 
a d h e s i v e s ,  a n t i s e p ti c s ,  
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form
ulas contained in the 1071 
pages of 

HOPKINS' 
Cyclopedia of Formulas 
$5.50 postpaid (domestic) 

For sale by 
SCIENTIFIC AMERICAN 

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

( The Editor will appreciate it 
if you will mention S cientiiic 
A merican when writing for any 
of the publications listed below. ) 

PLASTICO ROK SERVICE BULLETIN is a 
pamphlet showing a wide variety 

of uses for the mending and patching 
plastic material which was described 
on page 222 of the April 1940 issue of 
Scientific American. Technical Sup
ply Co., Palo Alto, California.-Gra
tis. 

THE DENSITOMETER AND ITS USE IN 
COLOR PRINTING is a manual pub

lished for use with the Marshall 
Densitometer. However, it offers val
uable information to all interested in 
making color prints.  Text and illustra
tions are non-technical. The manual 
covers, in comprehensive form, such 
important points as: instructions out
lining the general requirements of 
good color prints, how to make ac
curately balanced separation nega
tives, how to use gray scales, general 
use of densitometers in color work, 
how to check separation negatives, 
etc. Included are time-gamma charts, 
filter factors, etc. Gratis to pur
chasers of Marshall Densitometer ; 25 
cents to others. Albert Specialty Co., 
231 South Green St., Chicago, Illinois. 

RESEARCH LOOKS TO NEW HORIZONS 
is a 32-page booklet, illustrated in 

colors, showing the progress of re
search and industry from early hori
zons to the present day. Specific ex
amples show the startling results that 
have been obtained by research in
telligently applied. Department of 
Public Relations, General Motors 
Corporation, Detroit, Michigan.
Gratis. 

TENITE is a 28-page booklet that des-
cribes this plastic material and il

lustrates many of its uses in a wide 
range of industries. The book is of 
particular interest to manufacturers, 
molders and designers. Please re
quest it on your business letterhead. 
Tennessee Eastman Corporation, 
Kingsport, Tennessee.-Gratis. 

Du PONT'S PARTNERSHIP WITH THE 
FARMER is a booklet which shows 

clearly that both products for the 
farm and those made from farm prod
ucts have been made available 
through chemical research. The book
let also sbows how many farm prod
ucts, after processing, go back to the 
farm either for direct use or as aids 
in the preservation and marketing of 
other farm products. Agricultural 
News Letter, E. I. Du Pont de Ne
mours & Co., Inc., Wilmington, Dela
ware .-Gratis. 

THE WORKING OF S. A. E.  NICKEL AL-
LOY STEELS is a 16-page pamphlet 

of data compiled from the practice of 
34 leading fabricators. It covers ef
fects of heat treatment, and gives 

practical instructions for machining, 
grinding, welding, and gas cutting. 
The International Nickel Company, 
Inc., 67 Wall Street, New York, N. Y. 
-Gratis. 

"HAM GUIDE" was written specifically 
to tell the radio amateur how to 

use RCA transmitting tubes to best 
advantage. It also includes construc
tional articles, giving complete details 
for building two medium-power ama
teur transmitters. More than 70 il
lustrations and over 30 transmitting 
circuits are presented. Commercial 
Engineering Section, RCA Manufac
turing Company, Harrison, N. J.-
15 cents. 

A NATIONAL TRANSPORTATION POLICY, 
by Senator Clyde M. Reed, is a 14-

page booklet that outlines the prob
lem s of transportation in the United 
States and presents facts aimed to
ward their solution. Association of 
American Railroads, Transportation 
Bldg., Washington, D. C.-Gratis. 

ALPHA SYSTEM OF BRIDGE DESIGN is 
a 26-page illustrated booklet that 

describes a system of steel and rein
forced concrete construction relating 
particularly to bridges. It is claimed 
that this system combines the rigidity 
of reinforced concrete with much 
lower cost and gives the accuracy, 
simplicity, and rapidity of steel con
struction. Porete Mfg. Co., North Ar
lington, New Jersey.-Gratis. 

PLATING AND FINISHING GUIDEBOOK 
comprises 136 pages of practical 

information in the plating and finish
ing industries, plus 70 pages of adver
tising and "quick-mailing coupon 
service" for readers. The text con
sists of a series of articles covering 
all phases of plating and finishing. 
The Metal Industry Publishing Co., 
Inc., 1 1 6  John St., New York City.-
25 cents. 

G-E HOME WIRING HANDBOOK is a 24-
page pamphlet that is essentially 

a guide for planning electrical wiring 
for homes. It outlines wiring require
ments and specifications, shows how 
to determine the adequacy of wiring, 
and gives a chart of residential outlet 
requirements. General Electric Com
pany, Bridgeport, Connecticut.
Gratis. 

CUT STEEL PROFITABLY WITH KENNA-
METAL TOOLS AND BLANKS is a 6-

page folder describing this tool alloy. 
It includes tables of comparative 
physical properties and recommended 
speeds for machining steels of various 
hardnesses. Illustrations show typ
ical turning, milling, and shapin� 
operations. Bulletin 740. McKenna 
Metals Co., 341 Lloyd Ave., Latrobe, 
Pa.-Gratis if requested on business 
letterhead. 

C. P. CHEMICALS AND ACIDS is a 158-
page catalog of "Baker's Analyzed" 

laboratory and technical chemicals. 
J. T. Baker Chemical Company, Phil
lipsburg, New Jersey.-Gratis. 

Printed In the U. S. A. Press of the Wilson H. Lee Company, Orange, Connecticut. 



Study Your Leaders 
-Know What They I(now! 

I
F you merely admire and envy the ex

ecutive ability of leaders in business, 

finance, and industry, you will never be 

endowed with their capacity, or be able 

to duplicate their success. 

To succeed on your own account, you 

must gain what they have and you lack: 

an understanding 0/ the entire field 0/ 
business. 

A leader in business has a thorough 

grasp of the principles which underlie all 

successful businesses. If you could sit un

seen, at his conference table, during the 

planning of an advertising campaign, you 

would see that he is guided by a broad 

understanding of the laws of distribution, 

supply and demand, the psychology of 

selling. Advertising to him is not a dar

ing gamble--it is a powerful, measurable 

force. 

And if you could observe his daily con

dllct of financial operations, you wOllld 

see his decisions based on an understand

ing of the principles of banking, finance, 

investment. His entire management is 

guided by a thorough knowledge of organ

ization, costs and credit. His policies are 

constructed with clear understanding of 

commercial law. He knows business as a 

whole. 

This knowledge has been collected, classi

fied and presented for your use in the Modern 

Business Course and Service of the Alexander 

Hamilton Institute. 

Big men founded the Institute and big busi

ness leaders are contributing to the course. 

Among the contributors are such executives 

as Alfred P. Sloan, Jr., Chairman 0/ the Board, 

General Motors Corporation; Colby M. Ches

ter, Jr., Chairman 0/ the Board, General Foods 

Corporation; Thomas J. Watson, President, In

ternational Business .Machines Corporation; 

Edward R. Stettinius, Jr., Chairman of the 

Board, United States Steel Corporation; Major 

B. Foster, Chairman, Department of Banking 

and Finance, New York University, and many 

others. 

What is the verdict of business men as to 

the value of the Institute? 

Chief Engineer of a Public Utility: 

"The Course has brought me, not only con

crete practical ideas that were directly 

applicable to my own work, but has given 

me a much wider knowledge of business 

in general than I could otherwise have se

cnred. No man today has time or money 

enough to spend in learning basic princi. 

pIes by experience." 

To the 

Vice-President of a National Bank: 

"There is no donbt that, after having con

scientiously followed the Course from be

ginning to end, one would be thoroughly 

acquainted with most of the problems that 

are to be met in the ordinary course of 

business. I am glad to recommend the 

Alexander Hamilton Institute Course to 

anyone who is interested in equipping him

self with that business information which 

will enable him to improve his position." 

We could quote hundreds more. These men 

are leaders. They have not only taken the 

Course themselves, but have watched its in

fluence on younger men. Their judgment of 

the Course must be right. 

Send for "Forging Ahead 
in Business" 

The coupon will bring you a copy of this fa

mous book which has helped so many other 

men to shorten their route to success. If you 

are one of the few who are asking, "What am 

I going to be earning five years from now?" 

you will send for "Forging Ahead in Business." 

ALEXANDER HAMILTON INSTITUTE, Inc. 
213 Astor Place, N ew Y ork, N. Y .  

Please mail me, free, a copy of "Forging Ahead i n  Business." 

Name .. 

Busi ness Address ................. . 

Position . .  



Reaping the benefits of automotive research 
1-'IIE FARMER has always been alllong 

the first to reap the benefits of auto
m oti ve progress. The automobile ended 
the isolation of farm life. The motor 
truck made it easier for him to get his 
produce to town, opened up new mar
kets, allowed the profitable fanning of 
lands far fro III other means of tral15-
portation. And the tractor made it pos
sible for him to do a better, bigger job 
of farming- relieved him of drudgery 
and gave him more time to enjoy life. 

In recent years, the high compression 
principle, already developed in automo
bile and airplane engines, was adopted 
by the farm machinery industry. En
gines were redesigned to take ad\Oan
tage of the new improved gasolines, and 
great increases in the power and flexi
bility of tractors resulted. This \vas an 
important factor in the evolution of the 
present compact, inexpensive tractor. 

The modern high compression trac-

tor provides an outstanding example 
of the importance of recognizing the 
engine and its fuel as a single unit. Its 
development resulted from the type of 
coordinated research in the automotive 
and petroleum industries that is ex
pected by engineers to produce another 
bumper crop of power developments in 
the next ten years. 

Already laboratory experiments with 
supercharged engines and engines 
having super-compression ratios show 
the possibilities of future automobiles, 
buses, trucks and tractors which will 
render obsolete present standards of per
formance. The practical pro-
duction of such vehicles will 

and the petroleum refiner must evaluate 
fiJels in terms of tomorrow's engines. 

That's why we of the Ethyl Gasoline 
Corporation, through our Research 
Laboratories in Detroit and San Ber
nardino, are engaging in joint programs 
with the automotive, aircraft, tractor 
and petroleum industries-and through 
our field staff we are assisting the users 
of fuels and engines in the practical 
application of laboratory findings. 

Ethyl Gasoline CorjJoration, Chryslcr 
Building, JVew York City, manufacturer 
of anti-knock fluids used bv oil com

panies to improve gasoli1le. 

Better alld 1IIOTe economical 

trallsportation through 

ETHYL RESEARCH SERVICE 

depend upon furthercoopera
ti\Oe research in many fields 
- engine design, metallurgy, 
ceramics,lubricants and fuels. 
The engine designer must 
plan for fuels of tOlllOlTo\Y, L-__________________________---J 


