


Study Your Leaders 
-Know What They Know! 

IF 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 of the entire field of 
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

duct of financial operations, you would 

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 of the Board, 

General Motors Corporation: Colby M. Ches­

ter, Jr., Chairman of 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

cured. No man today has time or money 

enough to spend in learning basic princi­

ples by experience." 

To the 

Vice-President of a National Bank: 

"There is no doubt 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. 1 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, New York, N. Y .  

Please mail me, free, a copy of "Forging Ahead in Business." 

Name .. 

Business Address. 

Position .. 



ANTI-AIRCRAFT coordination with 
the air forces of the United States ( see 
page 3 1 1 )  is essential to an adequate 
aerial defense program. This month's 
cover illustration shows, foreground, 
an aircraft range-finder that works in 
close co-operation with the anti-air­
craft guns, background. Photograph 
by Robert Yarnall Richie, taken at 
Camp Buchanan, Puerto Rico. 
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HERHEALTH 
IS IN YOUR HANDS 

B
efore this child reaches maturity, Tuberculosis may be eradicated from the 

United States. 
But remember, she is growing up in a world where Tuberculosis still causes more 
fatalities between the ages of 15 and 19 than any other disease! 
By buying and using Christmas Seals you will enable your Local Tuberculosis 
Association to continue a year-round fight that has helped to reduce the death 
rate from Tuberculosis by 75 % during the last 33 years! 
So protect this child-and every child in your community. 

The National, State and Local 

Tuberculosis Associations 

in the United States 
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PLASMA TO BRITAIN 

THE wealth and ingenuity of America face no in­
surmountable difficulty in rendering enormous aid 
to the valiant British. Well and good! We all do 
what we can, and our cheers go up as we note with 
what spirit our kinsmen across the sea make use of 
the weapons of defense we send them. 

Some emotion deep within us stirs, however, when 
we read of a particular gift made, at this writing 
by some 6000 New Yorkers, to the British cause. The 
weapons we've shipped, defensive though they are, 
have to do with death while these 6000  donors have 
given life-something of both body and spirit-for 
they have given their blood. Three thousand quarts 
of their blood have been processed, put into blood 
banks for transfusions, and probably much of it has 
been shipped to England by this time. 

It is appropriate to recall here the fact that blood 
banks were conceived by an American surgeon, Dr. 
O.  H. Robertson, in France during the World War. 
A little added sodium citrate prevented healthy 
blood-drawn from the veins of others-from clot­
ting, and it could be kept in bottles in refrigerators. 
Two to four weeks was its keeping limit, however, 
and, in transfusions, the patient had to be given a 
type to match his own. The former limitation would 
give us insufficient time both to collect and then 
ship refrigerated blood overseas ; and the second ad­
ded the danger that the seriously wounded person 
might die while his blood was being typed. Happily, 
these limitations no longer exist. A research group 
of the Rockefeller Institute for Medical Research 
has developed a way to extract from blood both the 
red and white cells, leaving only the plasma. And the 
plasma which we are now sending to the fighting 
British will keep for years, and may be transfused 
into any patient regardless of which of the four blood 
types he has. 

Murderers and megalomaniacs may pervert to in­
human use some of the products of science, but here 
is one that cannot be so perverted. It is a life-giver, 
not a death-dealer. The process itself marks a mile­
stone in the advancement of man's knowledge. But 
when so many persons utilize it voluntarily-under 
no compulsion of patriotism or self-preservation-to 
render precious aid to a friend, then does our faith 
in humanity receive a heartening boost.-F. D. M. 

WHOSE FAULT IS IT? 

No ONE today even thinks of asking whether concrete 
will prove to be permanently acceptable as a material 
of construction. Of course it will. It will, despite 
certain observable faults. 

For the past weeks the writer has been taking note of 
each piece of concrete construction, large and small, 
seen in the course of ordinary life-factory buildings, 
bridges, railway platforms, sidewalks, posts-not in 
any special capacity but as anyone having an ordinary 
interest might observe. It turns out that the j ob which 
has stood up even for a few seasons without extensive 
cracks, chunks spalled off, unsightly patchings and 
other evidences of deterioration, is rather exceptional. 
What or who is to blame? 

Easiest, of course, is to blame the constructor. Maybe 
he cheated. Probably he lacked pride of workman-
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ship. Perhaps he was ignorant of best methods, though 
ignorance about concrete is less common today among 
its users than it once was, thanks to years of instruc­
tional hammering by the Portland Cement Association 
and others. 

Economics and machinery have exerted an interest­
ing kind of control over concrete for the past half 
century, divisible into three periods : First, in the last 
century most of the cement used was imported from 
Europe and was expensive, but labor was cheap. It 
paid, therefore, to mix the concrete stiff, with just 
enough water to wet it barely ; which in turn required 
laboriously ramming the non-flowing mix into place 
by hand. Such concrete has maximum strength. Some 
of these old j obs are still giving fine service. 

The second period came with relatively cheap 
American-made cement but expensive labor. Stiff 
mix and hand ramming then passed out and most work 
was poured-too much of it at the water-weakened 
consistency of soup. Much of that work deteriorated . 

Today we are in the third period : Cement still in­
expensive, labor quite high but better methods avail­
able for placing less soupy, hence stronger, concrete; 
also, vibrating machinery is available for ramming it 
inexpensively. Much better work is being done but, 
even so, much of it soon looks mangy. 

It is believed that if the ultimate people, largely the 
public, who pay for concrete work, and not merely the 
engineer, clearly understood only a few basic facts 
about it, higher standards of workmanship would re­
sult, since these can be attained wherever they are 
appreciated, demanded, and willingly paid for. The 
cleanness of the materials is not, as is so commonly 
believed, the most important factor in obtaining sound, 
strong concrete, though it still is very important. 
There are two other big factors .  One is the amount 
of water used-the more water the less ultimate 
strength, in a ratio as great as three to one between 
stiff and soupy mixing. This of course takes more time 
and costs more money. The other is curing, something 
too often dispensed with altogether. After the con­
crete has set enough to prevent it from washing away, 
the surface is kept wet for some days, preventing the 
escape of the correctly proportioned amount of water 
needed within to combine chemically and permanently 
wi th the cement. 

Concrete is a coarse material but it pays to be fussy 
with it . 

These points may seem elementary to engineers, yet,. 
when it is realized that there still are many persons 
in other lines of work who think the setting of concrete 
consists of drying it out, they may not be altogether 
out of place.-A.  C. I. 
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50 Yeurs Ago 
• 

In • • • 

(Condensed From Issues of December. 1890) 

DEFENSE-"It has for many years been patent to every 
one that New York City, with the great industrial forces 
and vast aggregate of wealth concentrated around what is 
known as the Port of New York, are entirely without de­
fense against such an attack as might be made by the 
vessels of any first class power with but a few hours' 

notice .. . A plan quite unlike anything heretofore attempted 
anywhere for the construction of forts for the defense of 
the ocean approach to the city . . .  has been brought for­
ward by Mr. John F. Anderson, a New York engineer, and 
consists in the construction, on artificial islands, of three 
forts, each with a diameter of 500 feet, between Rockaway 
Beach, on the Long Island shore, and Sandy Hook point . . .  
They would be about two miles apart, and the same distance 
fI;om each shore, so as to command all the channels of ap­
proach, while being from twelve to fifteen miles distant 
from the city." 

PIGEONS-"Efforts are now being made to introduce a 
carrier pigeon service into the United States Navy . . .  
War vessels employed in defending a coast are often 
without the means of transmitting information of the 
utmost importance to the mainland. By means of carrier 
pigeons they could send communications ashore over a 
distance of several hundred miles, signal the approach of 
the enemy's fleet, and report all his movements." 

FIRELESS LOCOMOTIVE-"A fireless locomotive for use 
in mines . . .  is provided with a tank that holds 0 .550 cubic 
meter. The water is heated to 2050 C.  ( or an absolute ten­
sion of 16 atmospheres ) by a boiler placed on the surface ; 
it is sufficient for a steady run of 3 to 4 kilometers." 

ROPE-"Ropes sometimes wear out internally while ap­
parently sound outside. This is caused by bending the rope 
over a sheave. In doing this the fibers slide a small dis­
tance upon each other and eventually wear out. In the 
best ropes this wearing out is prevented by lubricating the 
strand with plumbago, mixed with a small quantity of 
tallow, j ust sufficient to hold it in place." 

LOG RAILS-"Mr. Angus McPherson of Cumberland 
County, Nova Scotia, has built 1% miles of railway into 
his lumber woods this summer and is now running a train 
on it. . .  The rails he used are round spruce poles, six inches 
in diameter at the larger end, tapering down to half the 
size, and neatly joined at the ends. The sleepers are small 
round poles on which the rails are spiked. The rolling 
stock consists of a small upright engine, eight horse power, 
and two flat cars." 

3 0 8  

METER-"A new penny-in-the-slot contrivance has been 
adopted by the gas department of the corporation of Birm­
ingham, for the benefit of small consumers . . .  A sort of 
meter has been constructed, which, on dropping a penny 
in a slot, will deliver twenty-five cubic feet of gas." 

BRIDGE-"The great steel bridge across the Columbia 
River, at Vancouver . . . will be 6,000 feet from the Wash­
ington to the Oregon shore. It will be double tracked, with 
a roadway on top for teams, and will be erected upon 
pneumatic piers. The pivoted pier, or draw pier, will sup­
port a draw which will give an opening of 200 feet space 
on either side for vessels to pass, and the span immediately 
south of the draw span will be 375 feet." 

PATENT CENTENNIAL-"The wealth and economic pros­
perity of our country are so largely due to the system of 
patents, by which our inventors have been encouraged to 
pursue their unselfish labors, that among the many cen­
tennials which have been and are to be commemorated, the 
one hundredth anniversary of our patent system should 
not be overlooked." 

BIG GUNS-"The chief of the bureau of ordnance, Gen. 
S. V. Benet, in his . . . annual report, notes that a twelve­
inch breech-loading steel rifle is now nearing completion 
at the Watervliet Arsenal, and will probably be ready 
for trial in February. This is the largest size of modern 
gun we have yet attempted to manufacture, but the 
Watervliet plant is being put in shape by the government 
to turn out, also, sixteen-inch steel guns. These guns will 
be fifty feet long and weigh 125 tons each, requiring a 
full firing charge of 1,000 pounds of powder . . . and 
throwing a projectile over a ton in weight. It is expected 
that these guns will have a maximum range of about 
fifteen miles." 

CHIMES-"Dr. Alva Owens, of Chicago, recently con­
structed . . .  a set of chimes to be rung by electricity . . .  
Attached to each of the thirty bells hung on the rack 
above the key-board is an electro-magnet. The keys make 
the circuit from a battery in the base to the electro-mag­
nets at the bells." 

STEEL-"The Otis Steel Company, of Cleveland, which has 
the largest plate mill in the world, a few days ago rolled a 
20 inch ingot of 8,500 pounds down to three-quarter inch 
plate with one heat." 

BUILDING-"The new Masonic building now being 
erected in Chicago will be an architectural marvel. It is 
to have a frontage of 170 feet, a depth of 114 feet, and will 
be twenty stories high, and the roof will be nearly 300 feet 
from the level of the street. There are to be eighteen 
elevators, arranged in a semi-circle, having a total carry­
ing capacity of 40,000 passengers daily." 

SMOKELESS-"The basis of all the new kinds of smokeless 
gun-powder is cotton subj ected to the action of nitric acid 
and the consequent formation of mono-, bi-, and tri-nitro­
cellulose according to the strength of acid employed. . . 
This new powder is said to be on the average three times 
as powerful as the old." 
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Personalities 
• 

In 
Industry 

lONG before the poet wrote of Ii trees, Martin L. Davey knew 
that they were creations to cherish 
-living things and, as such, amen­
able to curative processes . That 
knowledge led to the founding of 
an organization devoted to scien­
tific shade-tree care that now does 
a business of nearly $3 ,000 ,000 an­
nually. 

Martin L. Davey was born July 
25 ,  1884  in a small, rude home built 
with his father's own hands in 
Kent, Ohio. Young Martin started 
on his business career when he was 
six years old by peddling vege­
tables gathered from his father's 
truck garden. All through elemen­
tary school, he added to the family 
income and later financed his way 
through high school . 

Martin had an exceptional father, 
John Davey, who has been called 
the "Father of Tree Surgery." His 
book, "The Tree Doctor, " published 
in 1 9 0 1 ,  laid the foundation for the 
science of shade-tree care and 
awakened people to the fact that 
tree life could be preserved, nur­
tured, and maintained in healthy 
condition for the enj oyment of 
everyone. John Davey, the father, 
was something of a dreamer and 
idealist, and needed j ust the ex­
ecutive and administrative ability 
early displayed by his son, Martin. 
During Easter vacation in 1906 ,  
young Martin decided to j oin forces 
with his father, and left Oberlin 
College. At 22 ,  he organized his 
father's affairs into an incorporated 
company and became general 
manager. He now is president of 
the Davey Tree Expert Company. 

Though not a scientist, Mr. 
Davey has surrounded himself with 
a group of outstanding technical 
men. There has been constant im­
provement in technique, materials, 
and equipment. The moving of 
large trees has been one con­
spicuous development. Fifteen 
years ago, big trees were being 
moved on contraptions that re­
sembled Spanish-American War 
artillery wagons. The Davey staff 
redesigned the equipment, using 

M A R T I N  

all modern aids to make it highly 
efficient: special metals added 
strength and reduced weights ; a 
change was made from iron to 
pneumatic tires which cut into the 
ground less and have advan­
tages of speed; the general mechan­
ism was improved so that trees 
could be more readily and safely 
handled. A practical inj ection 
method for the successful treat­
ment of chlorotic trees was de­
veloped, and, currently, inj ection 
experiments are being conducted 
with a view toward controlling 
serious tree diseases. 

The battles Martin L. Davey has 
fought in behalf of shade-tree 
preservation have been waged not 
only for his own company, but in­
directly for all other organizations 
in the same field, for his theme 
has always been: "Better and 
healthier trees kept in good con­
dition by qualified experts ." To 
give the best service to the public, 
Martin L. Davey started the Davey 
Institute of Tree Service in 1909 .  
In  its first year the school had a 
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few students meeting in a hall over 
a store but developed into a three­
winter course with a peak at­
tendance of 447 employees. Most 
of the company's thousand field 
men and its 70 sales representatives 
are graduates of the school. 

The company had little capital 
in its early days ; no one cared to 
invest in such a "fool" enterprise 
as taking care of trees. There were 
scoffers aplenty but Martin L. 
Davey's faith in his father 's ideas 
and in his own ability to translate 
them into actual practice for the 
benefit of tree life, admitted of no 
failure. 

Politically, too, Martin L. Davey 
has had a successful career. At the 
age of 29 he was elected mayor of 
Kent, was twice re-elected, and at 
34, while serving his third term, 
was appointed to fill the unexpired 
term of the Congressman for the 
14th District of Ohio who had died 
in office. Twice nominated for 
Governor of Ohio, Martin L. Davey 
was elected on the second occasion 
in 1 934 and was re-elected in 1 9 3 6 .  
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M ANY times the British Spitfire has proved itself the deadliest 
fighter plane in general use during the present war. In this 

drawing, showing the plane cut away so that its equipment is visible, 
a Heinkel bomber is being slashed to pieces by a withering stream 
of bullets from the Spitfire's eight Browning ( American ) machine 
guns. Empty cartridges and links of the cartridge belts ( which dis­
integrate on firing) stream behind from 1 6 0  shots per second. All 
eight guns are fired together by simple pressure of the pilot' s  thumb 
on a button on the "stick."  Smaller, lighter, and slightly less maneu­
verable than the Hurricane, the Spitfire has a speed of 395  miles per 
hour. Some Spitfires have been mounted with shell guns, and all now 
have partial armor protection for pilots and tanks, such protection 
having been found on no crashed German planes. Super versions of 
both Spitfires and Hurricanes have recently been produced. 
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AIBPOWEB FOB D EFENSE 

Strategic Requirements of Aircraft in All Services 

THE United States has been 
forced by world conditions to 

assume the defense of what is, to 
all strategic intents and purposes, 
half of the world. This involves 
the maintenance of strategic secur­
ity of North and South America 
and, roughly speaking, the western 
half of the Atlantic and the eastern 
half of the Pacific-a tremendous 
task which even a two-ocean Navy 
and a 1 , 200 ,000 -man Army could 
not accomplish without the aid of 
that greatest of modern weapons­
airpower. 

Our airpower is not made mani­
fest by an independent air force, 
but by the Army Air Corps and the 
Naval Air Service ; each of which 
employs particular types of planes 
that are best suited to naval and 
army operations. The Navy is im­
mediately concerned with the con­
trol of the above-mentioned sea 
areas ; it is our "first line of defense."  
Without such control, American 
commerce could be blockaded from 
points far removed from the coasts 
and beyond the range of shore­
based aircraft. Our insular posses­
sions, or those of friendly powers, 
could be occupied and used as 
enemy advance bases against us, 
and this could be followed up by 
the establishment of hemisphere 
bases from which the United States 
could be attacked by airpower as­
sault and sea power "investment." 
Fortunately, the Navy in general 
and its air arm in particular are 
in a position to exercise control, 
in that they have immediate access 
to information concerning enemy 
activity in these sea areas and also 
the power to reduce such activity. 
Thus, the strategic requirements 
for our Naval Air Service craft 
are the ability to gain enemy in­
formation and the flexibility and 
striking power to counteract hos­
tile operations. 

JA M ES L. H. P E CK 

The first assignment is delegated 
to the "big boats" - the huge, 
multi-motored flying boats known 
as patrol bombers-and the scout­
ing squadrons of the Fleet's air­
craft carriers. The Consolidated 
PB2Y -2 boats, 18 of which will 
shortly go into service to form a 
new patrol squadron, are our best 
type. Powered by four radial air-

NATIONAL 

DEFoENSE 
cooled motors, they have a range 
of more than 5000 miles carrying a 
nine-man crew and several tons of 
bombs. Their famous predecessor 
type, the Consolidated PBY boat, 
is the present first-line patrol 
bomber and has a range exceeding 
3000 miles. Operating from the re­
cently acquired Atlantic bases and 
those in Alaska and the Pacific, 
these long-range craft can effec­
tively patrol our "half" of each 
ocean. On mission, the squadron 
planes fly in a fanned-out scouting 
line miles out of sight of each other 
but in a precise line maintained by 
radio contact and exact navigation. 
Even so small a number of craft 
can, in this manner, cover a re­
markable amount of territory; they 
are in truth the "eyes of the fleet ."  

Not so far-sighted are those 
"eyes" represented by the carrier­
based scouting squadrons, whose 
main purpose is to spy out advance 
units of the enemy fleet-sub ­
marines and cruisers or aircraft . 
The carrier's main function, how­
ever, is the fulfillment of the sec­
ond Navy requirement-striking 
power, or the delivery of firepower 
-and to this end our floating air-

DECEMBER 1 940 SCIENTIFIC AMERICAN 

ports accommodate Douglas TBD - 1  
torpedo bombers and Northrop 
BT-2 dive bombers. ( Both scout 
bombers and patrol bombers live 
up to the second part of their desig­
nations once they spot the enemy, 
the big boats bombing from level 
keel at high altitudes while the 
scouts get right down to things by 
dive-bombing tactics. ) The carrier 
fighter complement boasts such 
sterling combat planes as the 
Grumman F4F3 and the Brewster 
F2A-2 at present ; a quantity of the 
sensational 45 0-mile per hour 
Grumman Skyrockets are on order. 

The seaplanes carried aboard 
the Fleet's battleships and cruisers 
are employed for short - range 
scouting and range - correction ; 
they are sent aloft from catapults, 
then land alongside to be hoisted 
aboard by cranes. Training planes 
of various types, and utility craft 
for the transport of personnel and 
materiel, are, of course, most es­
sential. Marine Corps Aviation is 
an integral part of the Naval Air 
Service and operates therewith as 
well as in support of Marine ground 
units. It is of daily growing im­
portance because of the apparent 
necessity of garrisoning both the 
new Atlantic bases and establish­
ments in Central and South Am­
erica. 

W
THIN 1 0 0  miles of our coasts, the 

Army Air Corps takes over, and 
theirs is the big j ob of continental 
air defense, together with that of 
the Panama Canal Zone. Because 
of our long coastlines and the ne­
cessity for close co-operation with 
our neighbors to the north and 
south, it is vital that we have a 
powerful, highly mobile striking 
force that may, in whole or part, be 
shifted from one section of the 
country to another within a few 
hours. Such is the General Head-

3 1 1  
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quarters Air Force, which may best 
be described as an air force with­
in an air force, since it consists 
of all the combat squadrons within 
U. S. borders. The GHQ Air Force 
may operate in close support of 
ground forces in the United States, 
Canada, or Mexico, in j oint Army­
Navy operations, or completely in­
dependent of land or sea units. 
Supplementing this roving "big 
stick, " are several Air Corps tacti­
cal units in strategic points of the 
country, in the Canal Zone and the 
Hawaiian Islands ;  new establish­
ments are under construction 
in Alaska and Puerto Rico. 

B
OMBARDMENT is the mission of 

airpower, the fist of the air arm, 
even as infantry is the fist of 
the Army. The Air Corps egg­
layers are divided into three 
groups :  Heavy Bombardment, 
Medium Bombardment, and Attack 
Bombardment. The former include 
the "flying fortresses"-so-called 
because of the amount and disposi­
tion of their defensive armament 
-that are capable of carrying huge 
loads of bombs for great distances. 
Outstanding of these are the four­
engined Consolidated B -24's which 
have a range of some 3000 miles 
with a nine-ton bomb load. On 
shorter missions, with less war 
load, they have a top speed in ex­
cess of 3 7 0  miles per hour, and 
climb to the pursuit-ship altitude 
of 36 ,000  feet. Planes of the Medi­
um Bombardment group are small­
er, faster, and operate over shorter 
distances .  The twin-engined Doug­
las B-23 and the 400-mile per hour 
North American B-25 are the new­
est types.  Attack bombers engage 
in short missions involving strafing 
and dive-bombing of troops and 

212  

Note the 37mm cannon i n  the 
propeller hub, and the tear­

drop cockpit of this Bell 
P-39 Airacobra 

stationary objectives.  
Twin-engined types 
such as the almost-400-
mile Douglas A-20A 
carry fairly large 

quantities of bombs and arma­
ment ; single-motored craft such as 
the Vultee YA- 1 9  and Republic 
Guardsman do the dive bombing. 

Reconnaissance aviation is 
charged with the maintenance of 
strategic security over land, just 
as the scouting force guards against 
surprise at sea. Due to develop­
ments in  Europe, the Air Corps has 
discontinued use of the observation 
plane of medium range, as is evi­
denced by the lack of orders for 
the robin-breasted North American 
0-47 series, the finest line of planes 
of this type ever built by any 
country. For distant recon­
naissance, it seems safer to 
send the heavier - armed 
bomber, most of which have 
provisions for installation of 
aerial cameras anyhow. Liai­
son missions-the purpose of 
which is to maintain contact 
with ground units, keep the 
divisional command informed 
as to his advance force's loca­
tion, progress, and require­
ments, and "warn" these units 
of enemy movements which 
might jeopardize them-and 
artillery "spotting" are best 
carried out by relatively slow 
craft or autogiros that can 
land on a roadway or nearby 
cow pasture during operations 
in the field. Latest and best 
of these "puddle jumpers" are 
the Ryan YO- 5 1 ,  the Stinson 
0-49,  and Curtiss 0-48,  all 
high-wing monoplanes pow­
ered by radial engines. 

Pursuit is the Air Corps' 
fighting force, and our combat 
planes are known as pursuit­
interceptors and convoy fight­
ers. The former types would 
go up to engage enemy bomb-

ers or observation craft in defense 
of a city or area and the convoy 
fighters would accompany bombers 
or reconnaissance planes on a 
mission in order to protect them 
against enemy pursuit. By the time 
this is in print, the Air Corps will 
have taken delivery on quantities 
of Curtiss P-40's ,  Bell P-39 Aira­
cobras, Bell SM- 1 Airacudas, and 
Lockheed P-38's .  The first two are 
single-engined ships, while the 
SM- 1 and P-38 are powered by twin 
Allison motors. 

These Navy and Army aircraft 
are by far the finest in the world, 
but there are all too few of them. 
There are nbt enough pilots and 
ground personnel to fly and main­
tain the 25 ,000  Army and 10 ,000  
Navy planes we hope to have by 
the end of the next fiscal year ; nor 
are there adequate bases and air­
dromes on which to put them. Thus, 
the United States is concerned at 
the moment with the procurement 
of planes, engines, accessories and 
spares, and armament ; pilots and 
combat crews-gunner-observers, 
bombardiers, navigators, and radio­
men ; mechanics, radio technicians, 
sheet metal workers and welders, 
armorers, parachute riggers, me­
teorologists, flight surgeons, and 
technicians and specialists of a 
dozen other callings-all of which 
are a pre-requisite of airpower. The 

Planes and anti-aircraft must be coordi-
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airport program is at last under 
way. 

We have mentioned the different 
types of craft used by both services 
to conform with the defense re­
quirements of the Army and Navy. 
Fighters fight, and bombers bomb ; 
but our warplanes are of diverse 
design and construction because of 
the difference in specifications and 
operating conditions. There are rea­
sons, remediable and otherwise, 
why the services cannot seem to 
agree on a few basic designs. 
Standardization would, of course, 
greatly expedite production, and to 
this end the Aeronautical Board­
a liaison agency headed by the 
chiefs of the Air Corps and Naval 
Air Service-is seeking to coordin­
ate production methods, machine 
practice, aero research, and ex­
change of technical information. 
The principal difficulty arises from 
the "extras" which Navy planes 
must incorporate-"flotation gear" ; 
specially treated, corrosion-resist­
ing alloys ; special radio equipment ; 
nautical instruments and signalling 
devices ; and personal essentials 
such as life j ackets and emergency 
rations. 

C a r r i e r - b o r n e  a i r c r a f t  a r e  
stressed t o  withstand the rigors of 
deck landings and arresting gear 
and the recoil shock of gunfire. 
These are "musts ."  An Army plane 

nated. This gun fires 25 shells per minute 
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Powered by a 1200-horsepower Allison liquid-cooled engine, "several per 
day" of these Sterling-Curtiss p-4e's are rolling off the production line 

not so stressed, and unprotected 
against the deteriorating effect of 
salt water and spray would fall 
apart after a few months' carrier 
operations. Not so apparent are the 
reasons for different kinds of bolts 
and nuts on an otherwise identical 
pair of Wright Cyclone motors 
( differing hardware specifications ) , 
two inspection and testing routines, 
and separate sets of reamers, dies, 
collets, and so on for tooling. As if 
the machine-tooling bottleneck 
were not tight enough on general 
principles! 

S
OMEWHAT less of a problem, but 

requiring more time per unit, is 
the training of air personnel. A 
swift fighter may be built in seven 
days ; an embryo pilot must have 
that many months of training before 
he can safely fly this tricky, hot-to­
handle ship. The Air Corps is well 
started on an ambitious program 
involving the training of 7000  pilots 
and 3000  bombardiers and naviga­
tors annually. Primary instruction 
will be continued at the nine Army­
supervised commercial flying 
schools, some of which are opening 
branch schools to accommodate in­
creasing quotas. Then aviation 
cadets will be sent to one of the 
three training centers for basic 
training, advanced and specializa­
tion work. Randolph Field, San An­
tonio, Texas, long known as the 
"West Point of the Air," is now 
called the Gulf Training Center ; 
Maxwell Field, Montgomery, Ala­
bama, formerly the home of the Air 
Corps Tactical School, is known as 
the Southeast Training Center ; and 
the West Coast Center is located at 
Moffett Field, California. Cadets 
spend 10 weeks in the civilian 
school and 25 weeks at the training 

center, after which time they are 
sent to tactical units for active duty. 

Navigators undergo three weeks 
of "elimination training" at one of 
the Naval Reserve Aviation Bases 
before they are sent to the Naval 
Air Station at Pensacola, Florida, 
to complete their aerial education. 
Because the Navy plans to train 
10,000 pilots within the next two 
years, three air stations are under 
construction at Jacksonville and 
Opa-Locka, Florida, and Corpus 
Christi, Texas. Enlisted personnel 
and technicians receive their 
schooling at the Naval Establish­
ment at Pensacola. 

Air Corps mechanics, armorers, 
parachute riggers, instrument spec­
ialists, radio operators, and other 
enlisted men learn about mainten­
ance of an air force at the Technical 
Schools at Chanute Field, Rantoul, 
Illinois, and Lowry Field, Denver, 
Colorado. Others are enrolled in 
seven Army-supervised civilian 
schools. These are the warbird's 
housekeepers. The Army's 3000  
bombardiers and navigators will be 
tutored at the Pan American Air­
ways school at Miami. 

N either Pan American nor the 
other airlines will step out of char­
acter further, because these carriers 
must bear the brunt of our stepped­
up commerce if, and when, M-Day 
comes. Nearly as busy as the air­
lines are the service planes of the 
Utility branch. Cargo planes, trans­
ports for officers and enlisted per­
sonnel, and ambulance craft ply 
back and forth between bases and 
aircraft carriers on their errands of 
military mission and mercy. New­
est of the transports is the Douglas 
C-47,  of which a quantity have been 
ordered for the new parachute unit 
undergoing training in New Jersey. 
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Warning Service has 
been inaugurated to en­
list civilian aid in the 
s p o t t i n g  o f  e n e m y  
planes. 

Pratt & Whitney's 1850-horsepower en­
gine. Extended nose facilitates streamlining 

It is highly probable 
that performance of our 
craft will be increased 
more than 10 percent 
during the coming year. 
A e r o dy n a m i c a l  a d ­
vances such as the re­
markable Davis aerofoil 
-used to such advan­
tage on the Consolidated 
B-24  heavy bomber­
and engineering innova­
tions should make this 

This 1 940 has indeed been a mo­
mentous year, but within the com­
ing year we shall witness even a 
more rapid march of aerial prog­
ress. Aeronautical research, gene­
sis of airpower, in our N.A.C.A. 
laboratories, Naval Aircraft Fac­
tory, Wright Field, and that of the 
aircraft and engine manufacturers, 
is being extended in the quest of 
new aerial findings and methods for 
exploiting them. Most exhaustive of 
research is the actual war-testing 
of our various American proto­
types ; and we have already profited 
by experience. We have two types 
of leak-proof fuel tanks which are 
far superior to anything known to 
be in service abroad ; we have the 
finest aerial armor plates, automatic 
shell cannon, and heavy caliber 
machine guns in the world ; we have 
the only fool-proof bombing sight . 
America's warplanes, on which 
these accessories and armaments 
are being installed, out-perform by 
far any European War II craft of 
any type or model, and they are 
built to higher specifications stand­
ards and of materials that are 
vastly superior. 

Anti-aircraft defenses, with 
which interceptor forces should be 
coordinated, are likewise improved ; 
particularly the fire-control de­
vices. Newest of these is the detec­
tor which utilizes the infra-red ra­
diation given off by airplane en­
gines, and concentrates this diffu­
sion of rays into a visible image on 
a ground screen. The range-finder 
and Sperry-Wilson "predictor" au­
tomatically ascertain the altitude, 
speed, and course of the image­
enemy plane-and the guns are 
fired accordingly. Experiments are 
being conducted with an infra-red 
ray searchlight, which may later 
be used in conj unction with this 
telescope detector. To assist further 
in aerial defense, the Aircraft 

possible. The Lockheed 
P-38 is reported to have attained 
the long-sought 500-mile per hour 
mark at this writing, and the limit 
does not appear to be in sight. 

It is not all sunshine, however. 
Productive industry is slow getting 
into high gear, perhaps through no 
particular fault of its own. The 
machine-tooling bottleneck is still 
seriously narrow, as is also the air­
craft instrument situation. Skilled 
tradesmen are not plentiful. There 
is a surprising and unreasonable 
lack of Army-Navy air coordina­
tion, despite the efforts being made 
in certain quarters to alleviate this 
condition. There is far too much 
politics in defense in general and 
aviation in particular. 

But we have surmounted higher 
obstacles. We inherit certain im­
ponderable qualities with which 
America alone seems blessed these 
dark days. Spirit and morale which 
is inspired by the heart and feel­
ing of a free people-not the sort 
born of extreme nationalism and 
propaganda ministries-and the 
mechanical heritage of the Ameri­
can youth supply him with the 
finest flying background obtain­
able ; our excellent services furnish 
him with the finest training obtain­
able ; our industry and engineering 
genius afford him the finest of 
equipment. This is the American 
Way. On land, sea, or in the air, 
it will be hard to beat. 

• • • 

RUBBER DIE 

Pad Used With Single 

Forming Die 

By using a flat, thick pad of rubber 
in the fabrication of airplane parts, 
the Douglas Aircraft Co. ,  Inc. ,  has 
been able to lower die cost and 
speed production in line with our 

needs for national defense. When 
operating with this rubber pad, 
only one die is used and tooling 
methods are simple. The slabs of 
rubber are the largest pieces ever 
designed for commercial applica­
tion by the Goodyear Tire and Rub­
ber Company, weighing approxi­
mately 4000 pounds and measuring 
1 6 0  by 57 by 1 1  inches. This devel­
opment was reported in a recent 
issue of India Rubber World. 

In application, the rubber is 
confined within a steel container 
which descends on a lower press 
table where many types of dies may 
be operated simultaneously. When 
the sheet metal is laid upon the 
rubber slab and pressure is applied, 
the rubber conforms to the shape 
of the dies, thus forming and 
blanking metal sheets into their 
desired shapes. 

The Guerin process, as it is 
known, makes possible an excep­
tionally high strength-weight ratio 
by forming sheet metal quickly in­
to a rigid structural part, eliminat­
ing the need of stiffening members. 

DIVE-BOMBER 

T HE United States Navy is testing 
out a new all-metal Curtiss-Wright 
dive-bomber, the XSB2C- l .  Greater 
range, increased machine-gun fire, 
higher speed, heavier bombs, are all 
claimed for this machine, although 
beyond a statement that a 1 700  

)' 

Just after bomb release 

horsepower double-row Cyclone is 
to be employed, no details are 
given. The artist's drawing hints at 
flaps to retard the dive, wheels 
completely retracted and drawn up 
and sideways into the wing, and 
bomb bays with bombs carried 
horizontally under the belly of the 
fuselage.-A . K. 
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NAZIS' POOR "GAS"-Gasoline used to power German 
airplanes in general is from 70 to 80 octane rating, equiva­
lent to our standard grades of motor fuel, whereas the 
RAF has aviation grades of gasoline, thus in part account­
ing for the apparent superiority of the British fighters.­
Oil Weekly. 

UNBREAKABLE SPECS-Eye-glasses are worn by one 
football player, Thatcher Longstreth of Princeton. These 
are of the contact lens type.-Visual Digest. 

TUNNEL MILEAGE-There are 1539 railroad tunnels in 
this country with an aggregate length of 320 miles-Notes, 
Association of American Railroads. 

WE USE MORE SNUFF-The average person, thinking of 
snuff-taking as a rather ancient habit, will be surprised to 
learn that from a little less than 4,000,000 pounds in 1880,  
production jumped to 41 ,000,000 pounds in 1 929. Nowa­
days, however, snuff is used generally like chewing to­
bacco.-U. S. Department of Agriculture. 

QUIETER CARS-About 400 pounds of rubber, in 1009 
rubber parts, are used in the modern streamlined trolley 
car which is built to the specifications of the President's 
Conference Committee of the street railway industry.­
India Rubber World, September 1, 1940. 

GELATIN ENERGY-There is no evidence that gelatin 
cocktails are harmful in themselves, but it is yet to be 
scientifically proved that they do us any good.-Dr. Iago 
Galdston, in Hygeia, October, 1 940. 

LIGHTNING STRIKES TWICE-Lightning struck the 
Empire State Building at least 20 times during the period 
between April and October, 1940.  Because the building is 
properly grounded no damage resulted.-Notes, General 
Electric Company. 

SMALLER THAN BACTERIA-It would take something 
more than 5,300,000,000,000,000 smallpox viruses to weigh 
one ounce.-Dr. Thomas M. Rivers, Rockefeller Institute 
for Medical Research. 

ACRES OF RAILROADS-Approximately 4,000,000 acres 
of land, equal to about one sixth of the area of Indiana, are 
used by the American railroads for rights-of-way, yards, 
shops, station grounds, and other transportation purposes. 
-Notes, Association of American Railroads. 

NITRATES-Preliminary results of an experiment at 
Woollongbar Experiment Farm have shown that, follow­
ing a short fallow, the nitrate nitrogen content of the soil 
is considerably increased. Half of the experimental plots 
were fallowed for about two months, the other half re­
maining under pasture. Analysis at the end of the above 
period showed that the plots under pasture contained an 
average of 4 .5  parts per million of nitrate nitrogen while 
the fallowed plots averaged 60 parts per million.-The 
Agricultural Gazette of New South Wales. 

HIGHEST TEMPERATURE-The highest man-made 
temperature on record-18,000 degrees, Fahrenheit-has 
been produced by Dr. C. Guy Suits. This is twice the 
temperature of the Sun's surface .-Notes, General Electric 
Company. 

PHYSICALLY UNFIT-Approximately one third of the 
men examined for World War service, reports Dr. W. S. 
Leathers of Vanderbilt University School of Medicine, 
were physically unfit for military duty.-Science Service, 
October 8,  1940.  
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HELIUM-More than 1 00,000,000 cubic feet of helium 
have been produced at the U. S. government's plant, only 
one in the world, in 1 1  years of operation. That quantity 
is sufficient to inflate nearly 20 monster airships, such as 
the ill-fated Macon and Akron.-Science Service. 

FAST WINGS-Hummingbirds' wings beat 75 times a 
second in flying and 55 times a second when the bird is 
hovering. The bird's flight reaches a speed of nearly 50 
miles an hour.-Dr. Winsor M. Tyler, Smithsonian Insti­
tution. 

RESEARCH P A YS-A survey made by Dr. Karl Compton, 
Chairman of the Advisory Committee on Scientific Re­
search of the National Association of Manufacturers, 
showed that out of 188  companies covered in the survey, 
10 companies spend more than 10 percent of their gross 
income on research, while the average spent is about 2 
percent. Leaders in research at the present time are 
manufacturers in the aviation industry.-Journal of Ap­
plied Physics, September, 1 940. 

1000 WELLS PER MONTH-More than 1000 wells are 
drilled each month in the United States in seeking oil. 
These are from a few hundred feet to more than two miles 
deep and run in cost up to $250,000.-Oil and Gas Journal. 

TONS OF DUST-Dust storms carry tremendous amounts 
of material. It has been calculated that during some of 
these storms 126,000 tons of dust per cubic mile of air is 
lifted and carried by the wind.-Blackwelder and Barrows 
"Elements Of Geology." 

RAYON TIRES-Rayon cord tires have given as much as 
30  times the mileage of ordinary cotton cord tires in special 
tests under extreme conditions. In one overloaded, high­
speed run in a hot country, rayon tires lasted 80,000 miles 
while ordinary tires wore out in 3000.-William H. Brad­
shaw, E. 1. Du Pont de Nemours & Company, Inc. 

INCUBATION-Both the Egyptians and the Chinese knew 
how to hatch chicks artificially more than two thousand 
years ago, using crude equipment and laborious methods. 
-Clip Sheet No. 1 158,  U. S. Department of Agriculture. 

SILVER STERILIZES-Silver as a sterilizing agent for 
drinking water may be used in the ratio of one part of 
silver in 10  to 20 million parts of water to render the water 
safe for human consumption. The cost would be but $2 to 
$4 per million gallons of water.-Dr. Alexander Goetz, 
California Institute of Technology. 

FOREST RED-Green fields and forests emit a ghostly 
red light. Though this is invisible to human eyes except 
with special instruments, it is of fundamental significance 
in the study of the basic physical process of life on earth.­
Drs. E. D. McAlister and Jack Myers, Smithsonian Insti­
tution. 
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G overnment- M ade Ad dicts 

The Federal Alcohol Administration Still 

Follows an Ancient Tradition - Blindly 

YANDELL HENDERSON,  P h.D.  
Professor of Applied Physiology at Yale University 

IN the United States now the num­
ber of alcoholic addicts-the 

men each of whom consumes a 
quart bottle of whiskey, or more, 
every day-is quite constant ; and 
quite constant, also, so far as can 
be estimated, is the number in each 
of our 48 states. In each the number 
of new addicts produced each year 
balances closely the number that 
die. In nearly every one of the 48 
the system of liquor control differs 
in some details from that of every 
other state. Yet these 48 supposedly 
differing experiments produce no 
appreciable differences in results. 
Evidently, then, there is some fun­
damental factor that is the same in 
all these experiments, and that 
dominates the results in all : some 
factor that prevails throughout the 
entire nation, and reduces all the 
48 experiments to one. That factor 
is the high "proof," or alcoholic 
content, of our distilled spirits, 
chiefly whiskey, which is the same 
throughout the nation. The Federal 
government alone controls that 
factor. 

Under Prohibition even the 
weakest liquors were forbidden. 
Under the system to which we have 
reverted, and which is now main­
tained by the Federal government, 
distilled liquors of low or even 
moderate strength are virtually 
prohibited and only those of high 
alcoholic content are permitted to 
be labeled and sold as whiskey and 
other distilled liquors. The under­
lying idea is that it is the duty of 
the United States government, 
through its supervision of inter­
state commerce, to guarantee the 
quality and quantity of all foods and 
drugs. It is held that the American 
citizen should receive full value for 
his money, whether he spends it for 
a can of tomatoes, a bottle of medi­
cine, or a bottle of whiskey. Ac­
cordingly, we have not only the 
Federal Food and Drugs Adminis­
tration, but also the Federal Al­
cohol Administration ; and under 

the regulations which this Admin­
istration is authorized to make and 
enforce, no liquor of a strength be­
low 80 proof-or 40 percent of al­
cohol by volume-can be labeled 
or sold in the United States as whis­
key, gin, rum, or brandy. In 48 
states all kinds of experiments and 
efforts in endless variety are made 
to ameliorate what Lloyd George, 
its greatest ameliorator in England, 
called the "drink trouble ;"  and all 
are effectively counteracted by the 
Federal government, by its main­
tenance of this high proof require­
ment. 

B
OW this condition came about is 

briefly as follows : In Colonial 
days our ancestors on the Atlantic 
Coast drank rum made from East 
Indian sugar or molasses. But, when 
they moved west of the Allegheny 
Mountains, the difficulty and ex­
pense of transportation promoted 
the development of a local distilling 
industry that made use of grain­
chiefly Indian corn. When President 
Washington appointed Alexander 
Hamilton as the first Secretary of 
the Treasury, and Hamilton began 
to repair the almost bankrupt 
treasury, he looked about for 
sources of federal revenue. He 
established a tariff on imports and 
by act of Congress laid a tax of 1 0  
cents a gallon o n  whiskey. There­
upon the Whiskey Rebellion broke 
out in western Pennsylvania ; and 
President Washington used the 
armed forces of the Government for 
the first time under the Constitu­
tion to suppress it. 

The excise men then collected a 
part of the tax, but the distillers 
evaded a part. Alcohol costs little 
to make ; but water is still cheaper, 
and two gallons of whiskey were 
easily diluted to three. There were 
few chemists to analyze the liquor 
and determine its concentration of 
alcohol. It was sufficient as a test 
of alcoholic content to moisten gun 
powder with the liquor, and try to 

light it. If the content of alcohol 
was high enough, and the content 
of water low enough, to permit the 
powder to burn, that was "proof," 
or " 1 0 0  proof." If the moist pow­
der would not burn, the liquor was 
"below proof." 

To meet this practice, the Gov­
ernment applied a measure that 
stopped the loss of revenue due to 
watering, and made 1 0 0 -proof 
whiskey-that is 50 percent of al­
cohol by volume-the standard 
American liquor. It thereby did 
more than any other factor in 
American life to maintain for 150  
years a steady production and re­
production of alcoholic addicts . The 
law specified the same tax "on each 
proof gallon or wine gallon below 
proof." The distiller could dilute 
his liquor, but if he did he must 
pay the same tax on the water that 
he added to . the barrel that he did 
on the original contents of the bar­
rel. 

Now the term "wine gallon" has 
nothing to do with wine. The first 
distillate from a primitive pot still 
was a liquor low in alcohol and 
was called "low wines." It was re­
distilled to produce a liquor higher 
in alcohol and called "high wines."  
Hence the expressions "wine gal­
lon" and "proof gallon,"  which are 
both just a gallon in volume, but of 
different alcoholic content, and 
hence the practice of the Govern­
ment of basing the federal excise 
on the "proof gallon" and taxing a 
"wine gallon" at the same rate, 
which has served effectively-and 
unfortunately-to hold American 
liquor up to high degrees of proof 
ever since. Even when it was al­
lowed that, after the tax was paid, 
the liquor might be diluted to 80 
proof-40 percent of alcohol-the 
idea persisted in the popular mind 
that whiskey, to be whiskey, must 
be of high proof-as it is to the 
present day. 

History records several cases in 
which entire nations have within a 
few years developed a wide-spread 
addiction to extreme degrees of al­
coholism. In all such cases the 
cause has been the introduction 
into popular consumption of high 
proof spirits with low taxes, or none. 
This occurred in England in the 
reign of Queen Anne. England was 
at war with France, and was allied 
with Holland. So French wines 
were so far as possible excluded, 
and "Hollands, "  or gin, was favored 
as a sign of patriotism. Even when 
a low tax was imposed, it was 
largely evaded by smuggling. As a 
result, habitual drunkenness be-
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came appallingly general. The 
cause and condition were shown by 
a popular sign on an inn in a poor 
district : "Drunk for a penny ; dead 
drunk for two pence ; clean straw" 
( in which to sleep it off) "for 
nothing."  And generations of higher 
taxation and strict control only 
gradually overcame the general in­
temperance of the English people : 
indeed, it lasted down to 
the War of 1 9 14 - 1 9 1 8 .  

h e  can drink more than a t  home 
without serious effects, concludes 
that "it must be the climate." The 
benefit is further enhanced by the 
fact that "Scotch" is always further 
diluted with "soda" by the drink­
ers ; it is almost never drunk 
"straight," as is often the case with 
those in America-especially auto­
mobilists-who drink American 

Courtesy Calvert Dlstlllers Corpora tlon 

port of low taxes on proof spirits is 
that higher taxes have always 
tended to promote the manufacture 
and sale of illicit liquor. The gov­
ernment needs all the revenue it 
can get from the excise on spirits. 
It makes strenuous efforts to dis­
cover and suppress the moonshiner, 
the bootlegger, and the smuggler. 
Yet, at the same time, by its unwise 

If a low price and high 
alcoholic content tend to 
promote intemperance, 
there is equally strong 
evidence that high price 
and lower alcoholic con­
tent tend strongly to 
decrease intemperance. 
Lloyd-George, as Min­
ister of Munitions, in 
1 9 1 5  found that heavy 
drinking by the workers 
interfered with the 
production of muni­
tions. Accordingly, by 
act of Parliament, the 
distillers were allowed 
to dilute spirits much 
more than ever before ; 
and the taxes were ad­
justed so as to make it 
profitable for them to do 
so. As an outcome, "The 
weekly average of con­
victions for drunkenness 

Today, alcohol concentration in whiskies is proofed with 
a hydrometer as it leaves the still, not with gun powder 

system, it has promoted 
the very conditions that 
it wishes to suppress. It 
habitually penalizes the 
legal liquor industry in 
its competition with the 
bootleggers. It forbids 
the legal manufacturer 
and dealer to sell any 
liquor below 80 proof, 
while the illicit manu­
facturer and dealer can, 
and does, dilute his 
liquor to any extent that 
his market will tolerate, 
which is commonly be­
tween 60  and 70  proof : 
rarely higher. And the 
fact that illicit liquor is 
commonly diluted to 70 
or below is decisive evi­
dence that Americans 
are like Englishmen in 
that whiskey below 80 
proof would be accep­
table. What 70  proof is 
on the tongue is shown 

in England and Wales, which in 
1 9 1 3  were 3482,  had, by the first 
part of 1 9 1 7 , fallen to 929 ."  And 
the same general policy has been 
continued ever since, with the re­
sult, as Lloyd-George reports in his 
Memoirs and others confirm, "Brit­
ain today is a much more sober 
country than it has ever been in 
my memory." Government reports 
show that convictions for drunk­
enness per 1 0,000  of the population 
in 1 9 3 8  were only 23 percent of 
those in 1 9 13 .  

I n  recent years the tax o n  liquor 
for consumption in England has 
been about $ 1 3  per American proof 
gallon : contrasting with about $3 
a gallon for federal and state taxes 
together in this country. But this 
high British tax has been compen­
sated to some extent for both pro­
ducer and consumer by the allow­
ance of a degree of dilution that 
makes "Scotch" in England a milder 
drink than "Scotch" in America, 
where it must meet our taxes and 
required concentration. Under the 
British taxes and concentration the 
distillers make a satisfactory profit ; 
the consumers are satisfied with 
their distinctly milder liquor ; and 
the American visitor, finding that 

whiskey direct from the bottle. 
Thus in Britain a high tax rate 

and a large legal degree of dilution 
have made it to the interest of the 
dist.illing trade to decrease the in­
toxicating quality of their product 
and thereby to decrease to a more 
than proportional extent the evils 
associated with it. In America, on 
the contrary, the system has always 
been one of low taxes, cheap liquor, 
and high alcoholic content : a sys­
tem under which the distilling in­
dustry has found little incentive to 
develop a market for lower proof 
liquors. Yet it is quite certain that, 
until the federal government ad­
j usts its taxes upward and the per­
missible degree of concentration 
downward, so that it will be to the 
financial advantage of the industry 
to offer and advertise lower proof 
liquors at prices that will contrast 
favorably per gram of alcohol with 
those of higher proof, the produc­
tion of alcoholic addicts and other 
evils will not be lessened : no mat­
ter what the 48 states may do. 

Even this is not the whole story 
of American maladjustment in 
liquor control. There is another im­
portant item : the bootlegger. One 
of the arguments adduced in sup-
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by comparing our 70  proof bootleg 
liquor with cocktails ; for 35 percent 
of alcohol, or 70 proof, is the 
strength of a dry Martini ; and this, 
by the way, is about the highest 
concentration that can be taken 
habitually without destroying the 
mucosa of the stomach. No one can 
fairly complain that he gets "no 
kick" from a 70 proof drink. 

Editor's  Note : Professor Hender­
son's special competence to write 
on the subject dealt with above 
arises from the fact that he is an 
outstanding scientist and that one 
of his special fields of research long 
has been the physiological and so­
cial aspects of the liquor prob lem. 
Others are physiology of the cir­
culation, bio-chemistry of respira­
tion, and pharmacology of gases. 
He was one of the organizers of the 
Chemical Warfare Service, is the 
author of a book on industrial poi­
sons, entitled "Noxious Gases," de­
termined the standard of v entila­
tion for the Holland Tunnels, and 
was the scientific authority on 
whose advice Congress l egalized 3.2 
beer as non-intoxicating under 
Prohibition. 

For a fuller discussion of the 
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subject of the above article see a 
paper by the same author, in the 
new Quarterly Journal of Studies 
in Alcohol, Vol. 1 ,  Page 1 ,  Yale Uni­
versity Press, 1 94 0 .  

• • 

RADIO KNIVES 

War Casualties 

May Benefit 

• 

MEDIcAL science has made such 
great strides since the World War 
that already we hear of the use of 
new techniques in the treatment of 
wounded in the present war. Re­
cently, at a meeting of the Military 
Surgeons of the United States, Col. 
Gustavus H. Blech suggested that 
American Army Surgeons will in 
future use radio-knives on army 
wounded instead of scissors and 
scalpel. This method is particularly 
advantageous for wounds of the 
extremities . 

"I am sure," Col. Blech said, "that 
in the light of recent experience 
we should not only provide regi­
mental surgeons with adequate 
surgical equipment but simplify 
the scheme of organization for field 
service by having fewer units but 
those to be staffed and equipped 
for all surgical operations permis­
sible in the zones of combat ." 

NERVOUS 

Faulty Sugar Chemistry 

May Cause Mental Diseases 

FAULTY sugar chemistry in the 
body may be one cause of mental 
and nervous diseases, Dr. G. Wilse 
Robinson, Jr. ,  and Dr. Prior Shel­
ton, of Kansas City, Missouri, re­
cently reported in The Journal of 
the American Medical Association. 
Patients on the verge of a nervous 
or mental breakdown might, there­
fore, be helped by treatment of 
such a condition. 

Signs of sugar disturbance that 
could be considered diabetes were 
discovered by these doctors in a 
high percentage of patients when 
first admitted to a hospital for 
mental disease. From one third to 
nearly two thirds of the patients 
appeared from the tests to have 
diabetes. The patients were suffer­
ing from all types of mental and 
nervous diseases, including alco­
holism. Tests on these patients sev­
eral weeks after they entered the 
hospital showed normal sugar 
chemistry in one fourth to one half 
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o f  the group, although only one 
patient was given treatment for 
diabetes. 

From their studies, the doctors 
conclude that faulty handling of 
sugars and starches is common in 
nervous and mental patients and 
that it may be a cause of the ab­
normal nervous and mental con­
dition. 

SIDE VISION 

Eyesight Measuring Device 

Detects Unsafe Motorists 

A DEVICE developed by the Ameri­
can Optical Company detects faulty 
side vision. For safe driving, one 
should be able to see a moving ob-

ject at an angle of 90 degrees while 
his eyes are looking directly ahead. 
The perimeter instrument shown 
in our illustration measures ac­
curately the entire field of vision. 
It also is used in the diagnosis of 
eye and brain diseases. 

PINK ELEPHANTS 

So It Wasn't Primarily 

The Drinking 

ALCOHOL is "not the principal fac­
tor in the production of delirium 
tremens," three Providence, R.  I . ,  
physicians, Dr. Hugh E. Kiene, Dr. 
Robert J. Streitwieser, and Dr. 
Himon Miller, seem to have proved 
in experiments reported in The 
Journal of the American Medical 
Association, as reported by Science 
Service. 

Vitamin Bl  banished the pink 
elephants in short order, twice as 
fast as usual, even though the 
patients in their experiment con-

tinued to drink a quart of whisky 
daily. These five patients were see­
ing every animal in the Barnum 
and Bailey outfit, according to one 
of them, when admitted to the hos­
pital. They recovered, on the aver­
age, in 2 .4  days on a treatment of 
large doses of vitamin Bl ,  plus a 
drink of four ounces of bonded rye 
whisky every three hours, day and 
night. 

Signs of kidney irritation in two 
of the patients disappeared within 
three days under the vitamin treat­
ment, even though the patients 
were continuing their daily quart 
of whisky-from which the physi­
cians concluded that vitamin Bl  
acted directly on the kidneys in 
such a way as to indicate probable 
curative powers. 

The fact that recovery from acute 
symptoms of delirium tremens oc­
curred practically twice as fast 
when vitamin Bl was inj ected into 
the patients' veins, even in the 
presence of continuous drinking, 
indicates, the Providence physi­
cians state, that the cause of the 
condition is primarily a deficiency 
of the vitamin in the presence of a 
deranged sugar-starch chemistry in 
the body. 

Reason for the vitamin deficiency 
which brings on the pink elephants 
is the fact that the person who gets 
delirium tremens has a habit of 
failing to "stop for adequate dietary 
foods in his alcoholic mean de rings 
after the first 1 2  hours."  

PROMISE 

New Synthetic Cleansing Agents 

Threaten Germs 

DISCOVERY of the germ-stopping 
power of modern synthetic soaps 
and shampoos may provide scien­
tists with a new class of chemical 
weapons against disease, including 
tooth decay, according to Science 
Service. Experiments in this direc­
tion are now under way at the 
University of Chicago, by Dr. Ben­
jamin F. Miller and Dr. Zelma 
Baker. 

Three of the cleansing agents, 
with the trade names Damol, 
Emulsol-605,  and Emulsol-606 ,  are 
relatively non-poisonous and non­
irritating to mice and rabbits. They 
stop the growth of germs in the 
test tube. Their protective action 
towards experimentally induced 
germ diseases is now being in­
vestigated. 

One of the cleansing compounds, 
Zephiran, is being tried as an anti­
tooth decay weapon. The germ-
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killing power of this substance was 
announced by Prof. G. Domagk, of 
Germany, the man who gave sul­
fanilamide to the world. Trials of 
Zephiran by the Chicago scientists 
showed that it promises to fight 
tooth decay in two ways : by killing 
germs and by stopping production 
of lactic acid which, in high con­
centration, can destroy tooth en­
amel and thus give decay a chance 
to start. 

The new cleansing agents were 
developed to meet various special 
demands of industry. More than 
1 000 of them have been patented 
within the past decade. They have 
long, chemical names. Zephiran, 
for example, is alkyl dimethyl 
benzyl ammonium chloride. An­
other, with the trade name of a 
much advertised shampoo [Drene. 
-Ed.] is triethanolamine lauryl 
sulfate. One of them is sulfonated 
castor oil. 

RISK 

Dangers From Hormones 

In Some Cosmetics 

D ANGERS besides the possible de­
velopment of cancer may result 
from indiscriminate use of sex hor­
mones and vitamins in cosmetics, 
Dr. Joseph Eller and Shirley Wolff, 
of New York City, warn in a report 
in the JournaL of the American 
MedicaL Association. Dr. Eller 
and associates point out that a com­
mercial face cream containing a fe­
male sex hormone produced cancer 
in animals as well as other pro­
found changes when applied on the 
skin in one fifth of the amount rec­
ommended for daily use by women. 

SOFT CORNS 

Operation on Toe May Be Needed 

A BONE-CUTTING operation for re­
lief of soft corns has been devised 
by Dr. H. B. Macey, of the Mayo 
Clinic. The anatomy of the fourth 
and fifth toes make ideal conditions 
for the development of pressure on 
a bony prominence which leads to 
callus formation, Dr. Macey ex­
plains. Soft corns, situated be­
tween the toes, generally between 
the fourth and fifth, are calluses. 
Their softness arises from their 
confinement between the toes and 
the associated moisture of the feet. 

One of the bones of the fourth 
toe often ends with a bony prom­
inence or bump pointing toward 

the fifth toe. The opposite bone 
of this toe may also have a prom­
inence. Short, narrow-toed, for­
ward-pitching shoes may cause one 
if not both of these bony prom­
inences to press on the flesh be­
tween, with a callus resulting. 

To relieve the condition, the 
prominent portion of the bone of 
either toe may be removed by 
operation. The prominence must 
be removed smoothly and cleanly 
so that no sharp points are left to 
cause further trouble. - Science 
Service. 

ARCH SUPPORTS 

Scientifically Correct. 

Made of Plastic 

LIGHTWEIGHT and sanitary arch 
supports designed for foot comfort 
and scientific precision in correct­
ing ailing feet won a maj or award 
in the Scientific group of the Fifth 
Annual Modern Plastics Competi­
tion sponsored by Modern PLastics 
Magazine. 

Designed by S.  Sydney of the 
National Foot Appliance Labora­
tory, New York, these arch sup-

Plastic arch supports, shaped 
over plaster of Paris impres­
sions, can be made in any type, 
or with metatarsal combination 

ports are made from a plaster of 
Paris impression of the foot as tak­
en in the practitioner's office of the 
physician or chiropodist ( podia­
trist ) .  Sheets of Tenite II are 
molded by Insulation Manufactur­
ing Company and from these sheets 
pieces are cut to size. Under heat 
and pressure they are shaped into 
supports that are odorless ; low con­
ductors of heat ; resistant to dis­
coloration, tarnish, stains, and 
moisture ; and that do not warp. 
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Any type of arch support can be 
made by this method. 

People allergic to steel or leather 
will find these plastic arch supports 
to be the solution to their prob­
lems of irritation and skin disor­
ders. Smooth and pleasant to the 
touch, the surface will not tear 
sheer hose. 

LOWER MORTALITY 

From Intestinal 

Ailment 

INTESTINAL obstruction has long 
been one of the most serious dis­
orders of the digestive organs, with 
a mortality rate which has re­
mained at approximately 40 per­
cent for more than 50 years. Today, 
however, says Dr. William Osler 
Abbott, of the University of Penn­
sylvania Medical School, marked 
success in treating this condition is 
being achieved through a variety 
of ingenious new methods, and 
mortality rates in several large 
hospitals have fallen to 7! and 1 1  
percent. 

SURGICAL RAYS 

Ultra-Violet Lamp 

Aids in Cataract Surgery 

H ERE'S good news for persons 
slowly going blind from cataracts. 
Greater efficiency in cataract sur­
gery has been made possible by the 
development of a new ultra-violet 
lamp for use in cataract cases where 
the diseased lens of the eye has to 
be removed by operation. 

The new lamp, developed by the 
American Optical Company in col­
laboration with Dr. Eliott B .  
Hague, noted eye specialist, i s  the 
first one designed exclusively for 
cataract surgery. It provides the 
greatest source of fluorescing ul­
tra-violet now available for cata­
ract operations, which comprise 
approximately 25 percent of all 
eye operations. 

The lamp proj ects a full beam 
of ultra-violet light of maximum 
intensity at 3650  Angstrom units. 
Directed into the eye, this light 
causes the crystalline lens to fluor­
esce. As a result, the lens becomes 
brilliantly visible, a distinct help 
in cataract surgery. Furthermore, 
the lamp insures total extraction 
of the lens as any remnants, which 
may later cause trouble, are easily 
located because of their fluores­
cence, and extracted. 

3 1 9  



---------------A S T R O N O M Y ---------------

W h ot I s  On V e nu s ?  
Newest Evidence Hints Venus is Clothed In 

Dense Clouds of Polyoxymethelene Hydrates 

HENR Y N O R R I S  R U SSELL.  P h . D .  
Chairman of the Department of Astronomy and Director of the Ob­
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 

V ENus-the most conspicuous of 
the planets-is in many ways 

the most disappointing to the as­
tronomer. The casual visitor to an 
observatory, enjoying a daytime 
telescopic view of the planet near 
the time of its greatest brightness, 
is likely to exclaim with delight at 
its brilliance, its whiteness, its 
crescent phase. If he is a little 
more sophisticated, he may notice 
the beautiful gradation of light 
between the limb and the termi­
nator. The experienced planetary 
observer looks at the same view 
with something very like despair. 
The surface is white, smooth, and 
usually altogether featureless, ex­
cept for the diminution in bright­
ness resulting from the increasing 
obliquity of incidence of the Sun's 
rays. 

Faint and fugitive markings have 
often been reported by visual ob­
servers. More contrast is shown on 
photographs made with ultra-vio­
let light, as Ross showed in 1 928 ,  
but, even then, the difference in 
brightness between the lightest 
and darkest spots is only about 25  
percent. These markings change 
radically from one night to the 
next, and are obviously phenom­
ena belonging to the planet's . at­
mosphere, and not to a permanent 
surface. 

When the planet is very nearly 
in line between us and the Sun, so 
that her apparent crescent is re­
duced to a mere hairline of light, a 
strange thing happens. We might 
expect this line to extend over a 
semi-circle, fading out to nothing 
at the ends ; but, when the sky is 
clear, it has been seen many times 
to extend over more than a semi­
circle. This obviously could not 
happen on a bare spherical body 
like the Moon. It must be due to 
twilight-the illuminated atmo­
sphere visible beyond the place 
where the sunlight grazes the sur­
face itself. Indeed, when Venus is 

within a degree or so of the Sun­
which happens rarely-she has 
been observed on several occasions 
as a luminous ring-the sunlit at­
mosphere being in sight all around 
the dark face. 

From the amount of the exten­
sion of the horns, it is possible to 
calculate the height above the 
planet's surface to which the visi­
ble sunlit atmosphere extends ; 
and this comes out only a little 
more than one mile. This is, how­
ever, not the full height of the at­
mosphere, but that of a hazy layer, 
which is so brightly lighted by the 
Sun's rays that it can be seen 
through the brilliantly illuminated 
foreground of our own atmosphere, 
close to the Sun. 

When Venus can be observed on 
a dark sky, 20 degrees or so 
from the Sun, and yet appears as 
a narrow crescent, we might ex­
pect the twilight effects to be more 
extensive. Something of the sort 
was recorded by Schroeter, an en­
thusiastic observer at the end of 
the 1 8th Century ; and his observa­
tions appear never to have been 
repeated with modern telescopes. 
Here is a nice problem for an ama­
teur-provided that he has an in­
strument of considerable size with 
a field free from scattered light, 
and lives where the air is, at least 
sometimes, transparently clear. 

THE reflecting power of the sur­
face is high-about 50 percent. 

When allowance is made for the 
changing distance from the Earth, 
it is found that the diminution of 
brightness with phase, from full 
to half to crescent, is much smaller 
than for the Moon. This shows that 
the surface is relatively smooth. A 
study by Gerasimovic shows that 
these two things can be satisfac­
torily explained if the surface is 
covered by clouds or fog-consist­
ing ( like terrestrial clouds ) of par­
ticles larger than the wavelength 

of light, but can not be accounted 
for by reflection from a solid sur­
face or from a thick layer of cloud­
less gas. 

The rotation period of Venus is 
still unknown, except that we are 
sure that it must be long. The 
markings change so much from 
night to night that they can not 
be followed ; and observations for 
radial velocity, which alone suffice 
to reveal rotation for all the planets 
from Mars to Neptune, show here 
only that the motion is too slow to 
measure. It appears certain, how­
ever, that Venus does not keep the 
same side turned permanently 
toward the Sun. Radiometric mea­
sures at Mt. Wilson and Flagstaff 
show that the dark side of the 
planet radiates considerable heat ; 
but, if it was always dark, it would 
be very cold. It is probable that 
the planet 's "day" is several weeks 
long by our reckoning. 

Evidence regarding the composi­
tion of the atmosphere can be ob­
tained only with the spectroscope­
and our powers of analysis are se­
riously restricted in the case of a 
cool body like this. We must ob­
serve through our own atmosphere 
-which cuts off all the ultra-violet 
except a beggarly part near the visi­
ble region. All the really strong 
absorption bands of the familiar 
gases lie in the inaccessible part of 
the spectrum. For a few of these 
there are feebly absorbed bands in 
the observable part of the spec­
trum, demanding many thousands 
of times more material to produce 
than the others, but for many of 
the best-known gases-for exam­
ple, hydrogen, nitrogen, carbon 
monoxide, helium, neon, and argon 
-there is no accessible absorption 
at all, and we cannot detect them. 
The exceptions fortunately include 
j ust the constituents which are of 
the most general interest-oxygen, 
water vapor, and carbon dioxide. 

The first two of these are present 
in our own atmosphere, and disturb 
observations of the planets seri­
ously ; but the difficulties, though 
troublesome, can be surmounted. 
Venus, with her great surface 
brightness, is the most favorable of 
all the planets for such a test. Yet 
the observations of St. John and 
Nicholson, at Mt. Wilson, failed to 
detect any observable absorption 
by either. For oxygen, the test is 
sensitive, and the observers con­
clude that the amount above the 
surface of Venus must be less than 
a thousandth part of that in our 
atmosphere. The test for water 
vapor is much less delicate, and an 
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amount much less than a tenth of 
that on Earth ( above a mile-high 
mountain in dry weather ) would 
have escaped detection. 

Carbon dioxide, however, gives 
bands in the infra-red, discovered 
by Adams and Dunham, which, 
though not very strong, indicate 
that the amount of this gas above 
the planet's surface is equivalent to 
a layer about a mile thick, at stand­
ard temperature and pressure­
about 400 times more than here. 

On Earth, however, carbon di­
oxide is continually being removed 
from the air by the growth of 
plants, which use the carbon in 
building their own substance, and 
turn back the oxygen. On a lifeless 
world, we might expect to find far 
more carbon dioxide, and little or 
no oxygen ; so that this is no puzzle. 
But the absence of water is hard 
to account for. The sunlit side of 
Venus must be hot, especially as 
the carbon dioxide in the atmo­
sphere must serve as a very effi­
cient heat trap ; and it appears 
probable that the temperature of 
the planet's visible surface is not 
far below the boiling point of water, 
or higher. The solid surface below 
the visible clouds or haze must be 
still hotter. If there were oceans 
on Venus, or any considerable, 
though smaller, quantity of water, 
its evaporation would saturate the 
atmosphere with moisture, and 
cause the appearance of water­
vapor absorptions in the spectrum, 
much stronger than those produced 
by the Earth's atmosphere. 

Venus is so nearly a twin of the 
Earth in size and mass that it is 
very hard to understand how she 
could have practically no water, 
while our planet is almost drowned 
in it. No satisfactory explanation 
has yet been suggested ; yet the 
train of evidence which has j ust 
been sketched is so strong that we 
appear, at present, to have to ac­
cept it as a fact. 

But if there is no water on Venus 
-or practically none-what pro­
duces the great veil of whitish 
clouds which covers her whole vis­
ible surface ? A very interesting 
suggestion has just been made by 
Wildt, pointing out possibilities 
which would never have been 
thought of by astronomers less fa­
miliar with chemistry. 

Start with the assumption that 
the atmosphere of Venus, long ago, 
contained a great deal of carbon 
dioxide ( it is still there ) ,  a small 
amount of water vapor ( for the 
reasons just stated ) ,  and little or 
no oxygen. The temperature of 

the surface was, and is, high 
enough to make the appearance of 
life very improbable. The surface 
of the planet, if of composition like 
terrestrial rocks, would contain 
partially oxidized ( ferrous ) com­
pounds of iron, and these, if there 
was any water present, would 
undergo weathering and exhaust 

A photograph of Venus, made 
by Harold A. Lower, using a 
small telescope as a camera. 
Many are surprised, on their 
first view of Venus through tele­
scope or opera glass, to discover 
that its disk is not round but 
shows phases, as does the Moon. 
Indeed, there are persons who 
claim they can even see the half­
moon appearance of Venus with 
the unaided eye ( the smallest 
glass renders the phases clearly 
visible ) .  Perhaps the fact that 
such persons know what to look 
for to some extent influences this 
belief. Galileo was the first of 
record, however, to have seen 
them, using his first telescope. 
Copernicus had predicted them 

from the atmosphere what little 
oxygen remained, leaving the car­
bon dioxide and water vapor. 

These gases, when exposed to 
short-wave ultra-violet light, enter 
into the reaction 

. CO2 + H20 = CH20 + 02 
forming formaldehyde and free 
oxygen. The considerable amount 
of energy required is furnished by 
the light. 

Formaldehyde, while reactive 
chemically in many ways, is highly 
resistant to attack by oxygen. 
Hence it is possible that, while the 
oxygen is used up by further rock 
weathering, the atmosphere may 
contain steadily increasing quan­
tities of formaldehyde gas. If so, 
Venus would be a very poor place 
for men in some hypothetical 
"space ship" to land ; they would be 
poisoned at once. 

But a test of this hypothesis is 
available . Formaldehyde exerts a 
very powerful absorption upon 
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ultra-violet light, producing a sys­
tem of bands extending up to 
),3600 - that is, well into the 
spectral region which we can ob­
serve through our atmosphere. Dr. 
Wildt, during a recent stay at the 
McDonald Observatory, obtained a 
series of ultra-violet spectra of 
Venus, and of the Moon for com­
parison. Careful comparison of the 
two showed not the slightest differ­
ence in the spectra of the light re­
flected from the two bodies. If 
there had been an amount of for­
maldehyde in Venus' atmosphere 
enough to make a layer of the gas 
a quarter of an inch thick, under 
standard conditions, its absorption 
could have been observed. 

One would think, then, that this 
theory must be abandoned ; but here 
is where more chemistry comes in. 
Formaldehyde has unsaturated 
molecules, which have a strong 
tendency to link themselves up 
into long chains-indeed, this 
makes it an important raw material 
for the production of some com­
mercial plastics. Even in the pure 
state, it condenses into a solid white 
mass-probably consisting of a 
complex mess of longer and shorter 
chains. Water-vapor catalyzes the 
reaction. If a small amount of it 
is inj ected into absolutely dry for­
maldehyde gas, the reaction vessel 
is instantly filled with a dense white 
cloud of finely divided solid parti­
cles. If heated hot enough these 
polymerized hydrates are dissoci­
ated into their constituents ;  but this 
requires a temperature of about 200 
degrees Centigrade. At the tem­
perature which probably prevails 
on Venus' surface, there would be 
little decomposition-which may 
account for the absence of the for­
maldehyde bands in the spectrum. 

It seems, then, to be quite pos­
sible that the very absence of abun­
dant water from the planet's sur­
face-if in presence of abundant 
carbon dioxide-may lead to the 
production of white clouds on its 
atmosphere, and the precipitation 
of white polymeric compounds on 
its surface, and so account for its 
telescopic appearance. 

Dr. Wildt presents this reasoning 
tentatively, as a possible explana­
tion. It is very interesting to see 
how results obtained by chemists, 
with not the slightest thought of 
application outside their own sci­
ence, and published in j ournals that 
not one astronomer in a hundred 
thinks of reading, may, years after­
ward, offer a clue to an outstanding 
astronomical puzzle . - Princeton, 
October 2, 1 94 0 .  
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Protec t ing  G as o l ine  Tanks  

Principles and Practice In Development 

of Bullet-Proof Tanks for Airplanes 

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. 

W HEN the Army Air Corps an­
nounced a few months ago 

that it had secured a leak-proof or 
bullet-proof gasoline tank, old 
timers in aviation were astounded 
-because they had known and 
used protected tanks at least 1 5  
years ago. Protection for tanks was 
news only to the younger person­
nel of the Air Corps. But if the 
protection of tanks is an old story, 
the scientific principles involved 
may not have been clearly under­
stood hitherto.  Accordingly, a 
paper by A. R. Weyl, in the Journal 
of the Royal Aeronautical Society, 
entitled "Fire Protection of Petrol 
Tanks " which does go thoroughly 
into p�inciples, has been well re­
ceived on both sides of the ocean. 
The Weyl paper is based on sys­
tematic research work with the aid 
of slow-motion cameras and other 
devices of modern ballistics. 

Here are Mr. Weyl's general con­
cl usions regarding tank design : 

The entry hole made by a 
bullet is harmless, and no igni­
tion is connected with the entry . 
It is quite easy to seal the entry 
hole made by a bullet . The exit 
hole or leak made by a bullet 
which has passed through a tank 
is  much larger and is much more 
difficult to seal. The motion of 
the bullet inside the gasoline 
produces pressure waves and it 
is the pressure waves which are 
the cause of the exit leak and 
help to produce ignition. If the 
bullet can be made to stop with­
in the tank no ignition may be 
expected. If the bullet can be 
separated from the gasoline 
while inside the tank, the exit 
leak will be small . If the bullet 
can be freed from gasoline at 
the moment when it is leaving 
the tank, no ignition should take 
place. Incendiary bullets de­
signed to disintegrate inside a 
gasoline tank are unlikely to 
cause ignition. 

These general principles are of 
real value but Mr. Weyl goes be­
yond principles and gives some 
thoroughly practical design sug­
gestions. 

It is important to concentrate the 
gasoline of an airplane in one very 
compact tank. Then there is less 
surface for bullets to strike, and 
the weight of tank protection is 
smaller because the compact tank 
has so much less surface in rela­
tion to its volume. 

What metal should be used ? 
There does not appear much reason 
to choose one metal over another. 
Brass offers .· slightly higher re­
sistance to the impact of pressure 
waves because of its elasticity. 
Magnesium tanks suffer large 
holes, but their edges are not de­
formed. On the whole, one metal 
wlll do almost as well as another. 

To restrict the pressure waves, 
it is important to have baffle plates. 
How can the baffle plates be ar­
ranged inside the tank so that all 
likely hits are faced by them? A 
star-shaped arrangement of baffles 
seems adequate but heavy. 

Since pressure waves cause the 
dangerous exit leak, the tank 
mounting is important. If the 
mounting is too soft, resonance is 
to be feared. But above all, the 
support of the tank must be well 
distributed ; the internal pressure 
waves are then less likely to cause 
trouble. Further, the tank should 
not be mounted in brackets, but in 
a cradle or straps. 

Is it any help to use hollow con­
tainers or compartments within the 
tank ? That might be helpful, since 
the pressure waves could destroy 
the internal compartment without 
the outside walls being affected. 
Filling of the protective compart­
ments with inert gases was found 
to be useless, however. 

Here, in general, is the proper 
way to protect the tank : Around 
the metal there is fitted a gasoline­
tight fabric, treated skin, or parch­
ment. Then a fairly thick layer of 
sealing compound which swells 
under the action of gasoline and 
fills the entry and exit holes. Since 

the sealing compounds have no 
strength, a sealing bandage must 
come outside of all this in the form 
of highly elastic vulcanized rubber. 
The compressing rubber cover 
helps to separate the bullet from 
the gasoline in accordance with one 
of the principles given above. The 
whole structure should be enclosed 
in a wire net of a large mesh which 
is electrically connected with other 
metallic parts of the aircraft to 
prevent electrical ignition effects. 

Of course, superimposed upon all 
these requirements, will be the 
final requirement that the protec­
tion of the tank must not be so 
heavy as to impair the general 
load-carrying capacity of the air­
plane. Otherwise military au­
thorities might decide that it was 
better to have a lighter, more 
maneuverable airplane and to take 
a chance on the bullets piercing the 
tank. 

• • • 

HYDRAULIC TESTING 

Destruction of Airplane Parts 

Reveals Defects 

TESTING to destruction of the 
structure of airplanes dates well 
back in aviation ; during the World 
War the Army Air Service, with 
the aid of French and British mis­
sions, converted into an art what 
used to be a crude shop test. To­
day, the structural testing of wings 
and fuselages is as useful as ever, 
and methods are highly refined. 

Charles Tilgner, now Chief Aero­
dynamicist of Grumman Aircraft, 
has been responsible for great pro­
gress in "hydraulic testing." Load­
ing sandbags or shot-bags weigh­
ing thousands of pounds on the 
wing is a painful, slow process, 
which may be dam;erous when the 
structure suddenly lets go and 

Courtesy Aero Digest 
Diagram of the system of test­
ing airplane parts hydraulically 
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Using hydraulic jacks to test 
the structure of a plane wing 

heavy bags fly downward. An­
other drawback of the sand-bag or 
shot-bag is that if loads are not ap­
plied simultaneously, secondary 
stresses and inaccuracies may be 
introduced. Mr. Tilgner has de­
veloped a method which avoids all 
these drawbacks ; loads are applied 
to the wing by suitably placed hy­
draulic j acks. The loads from some 
of the j acks are also applied 
through a leverage system, so that 
a single j ack applies a prede­
termined load to various parts of 
the wing. The j acks are all con­
nected to a single source of supply, 
as shown in the diagram, and be­
tween the pump and the j acks 
there is introduced a load-main­
taining valve in which a weight on 
top of a piston is used to provide a 
constant pressure. With pump and 
valve under complete control, and 
a single source of pressure supply, 
the engineer can be quite certain 
that he is applying exactly the re­
quired load to each part of the 
structure. Further, the load can be 
applied and released with rapidity 
and ease.-A.  K. 

AIR TRAILERS 

Possibility of Transporting 

Troops by Air 

A CORRESPONDENT asks whether 
the idea that Germans will tow 
gliders behind airplanes to trans­
port troops has any merit. In spite 
of all the discussion by "experts," 
no definite answer can be given. 
W. S. Shackleton, writing in The 
A eroplane, gives as good an analysis 
of the problems involved as any­
one. He believes that such a troop 

train will be practicable. This 
would consist of four large gliders, 
each about 82 feet in span and each 
carrying 20 troops, spaced 100  
yards apart and towed behind a 
large twin-engined transport. 

There are many difficulties, how­
ever. The glider train would be 
slow and vulnerable. It could not 
possibly defend itself with gun fire, 
and it certainly could not maneu­
ver or conduct a dog fight in the 
sky. There is also some doubt as to 
what would happen to the glider 
train in rough weather. 

We suggest a glider trailer flight 
as a spectacular feature for the next 
Soaring Meet at Elmira.-A. K. 

SEARCHLIGHTS 

IMMENSELY powerful anti-aircraft 
searchlights of the type being used 
by the British in defending Lon­
don are being delivered to the 
United States Army by General 
Electric .  Naturally, information is 
restricted, but we are free to say 
that the lights are 60 inches in 
diameter and of 800 ,000 ,000 
candle-power. They are effective 
for at least 5 %  miles in the air, 
which should be sufficient for 
spotting most bomber attacks . 

The searchlight is not new in 
principle, since a powerful arc with 

800,000,000 candle -power 

concentrating mirrors has been 
customary for decades, but besides 
the extraordinary power of the 
new lights it has many valuable 
features. Thus, the beam may be 
directed from side to side or tilted 
up or down just as easily as a 
motor-car can be steered. Both the 
lights and the power plants which 
accompany them are mounted on 
rubber-tired wheels for easy tow­
ing into position or for transporta-
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An airplane finder used in con­
junction with powerful lights 

tion in trucks. The searchlights 
are, of course, used with an optical 
airplane finder. Our photographs 
illustrate several aspects of these 
lights. Even though the best anti­
aircraft defense lies with inter­
ceptors or pursuits, good batteries, 
well directed, make life very un­
pleasant for the enemy bombers ; 
these lights should be most valu­
able in our national defense.-A. K. 

OXYGEN BOOST 

Increases Diesel Power 

for Take-Off 

AIRPLANES require about one third 
more power in take-off than in 
flight, and airplane gasoline engines 
fortunately have higher rating at 
take-off than in normal operation. 
Against the airplane Diesel engine 
there has been raised the obj ection 
that its power cannot be boosted 
during take-off. 

Professor P.  H. Schweitzer, of 
Pennsylvania State College, writ­
ing in Mechanical Engineering, 
describes experiments intended to 
remove this criticism. He has tried 
to increase the power for short in­
tervals by feeding pure oxygen to 
the cylinder and increasing the 
oxygen concentration from the nor­
mal 2 1  percent to 45 percent. So 
much extra power can be develop­
ed for take-off by this method that 
the size of the airplane Diesel could 
be reduced some 25 percent by the 
"boost ." While the oxygen con­
tainers are heavy, they are not 
heavy enough to invalidate the 
possibilities of the system. Now 
that the laboratory experiments 
have proved satisfactory, it would 
be desirable to make an actual test 
in flight operation.-A . K. 
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Lightle s s  Light  

Black Light--Unseen Rays--Causes Many 

Materials to Glow, Has Practical Uses 

will notice that a haze comes be­
fore your eyes which is annoying 
but not dangerous. This sensation 
is caused by a slight fluorescing of 
the eyeball. If someone should 
look at you while you are standing 
in the rays, they would see your 
teeth glowing in the dark, pro­
vided they are your own teeth. 
Store teeth will not fluoresce. 
Your fingernails also glow, other­
wise you would be practically in­
visible. P H I L I P  H .  S M I T H  

IMAGINE a convoy of ammunition 
trucks speeding along a highway 

in pitch darkness, holding to the 
center of the road and following its 
contours with unerring accuracy, 
but using no headlamps. This isn't 
a Jules Verne dream. It is a pos­
sibility, thanks to black light . 

If you don't care for the warlike, 
you can choose a peacetime scene. 
Imagine a motion-picture theater 
having its lobby illuminated en­
tirely by the soft light of glowing 
walls and luminous statuettes. If 
you arrive late and the house is 
dark it is simple to find your seat 
because a luminous design in the 
carpet guides you down the aisle, 
and the seat number sparkles in the 
dark. This, too, is a possibility, and 
again, it is a black light phenom­
enon. 

The paradoxical name "black 
light" is given to rays or certain 
wave bands in the ultra-violet end 
of the spectrum. Roughly speaking, 
these waves have lengths ranging 
from 3300 to 4000 angstroms ( light 
measure ) ,  4000 being the beginning 
of visible light. These invisible rays 
have the ability to make certain 
materials fluoresce, or glow, as 
though they were producing light . 
They don't tan skin or have germ­
icidal properties as one might ex­
pect of ultra-violet rays, these 
properties being possessed by 
waves of shorter length. Fluores­
cence occurs only in the presence 
of the rays. It is unlike phosphores­
cence whereby light is stored and 
given forth after the light source 
is removed. 

Black light is no recent dis­
covery, but it has been used in­
differently. Luminous costumes 
have been featured on the stage 
from time to time. Europeans, par­
ticularly the Dutch, have developed 
it to practical ends much more than 
we have and now the commonplace 
of blackouts has given it a great 
boost. Today we have available in­
expensive black-light sources and 
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a wide color range of paints, dyes, 
and inks which have been rendered 
durable through painstaking re­
search. 

There are three types of black­
light lamps. The simplest type, 
suitable for amateur work, is a 
tungsten filament lamp with a 
black glass bulb . Its life is short 
because of the high temperatures 
required for ultra-violet radiation. 
The other types are high-intensity, 
mercury vapor lamps, one employ­
ing a black glass bulb ; the other, 
a clear glass bulb with separate 
black glass filter. This last men­
tioned type is the most practical 
and widely used commercially, 
because the filter does not have 
to be replaced if the bulb goes. 
Mercury is used because its spec­
trum contains the richest emis­
sion of ultra-violet rays in the 
black-light zone. 

Look directly at a black-ray 
lamp and if you see anything it is 
a :::ore glowing like the heating 
element of an electric toaster. You 

The materials used to make 
fluorescing paints, dyes, and inks, 
are more or less trade secrets. 
There are plenty of substances 
which fluoresce naturally but it 
has taken years of experimentation 
to select them for proper color and 
durability. Today, there is a fair 
range of colors to be had, and in 
Europe they go so far as to offer 
fluorescing materials in the form 
of plastics, make-up, chalk, and 
crayons. 

MOST visitors at the New York 
World's Fair were unaware that 

they saw a sort of dress rehearsal 
of black light. The night scene in 
the Peri sphere's miniature city was 
created by coating windows with a 
fluorescent paint and turning on 
black light as the ordinary light 
was turned off. The luminous bath­
ing caps of the swimmers in Billy 
Rose's Aquacade were simply col­
ored with fluorescent materials so 
that they would glow in the rays 

A possibility for fashion shows: An evening dress and wig under ordinary 
light and black light. The latter causes the dyed design to glow in colors 
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At right :  A carpet in a 
theater aisle as it ap­
pears when lights are on, 
and glowing under invis­
ible ultra -violet rays. 
Below: In complete dark­
ness, steps in another 
aisle are easily seen as 
black light makes the 
dyes of the carpet glow 

of concealed lamps. Both these 
spectacles demonstrated the possi­
bilities for achieving dramatic light 
and color effects. 

Fluorescent wall paints are now 
in commercial use. Common prac­
tice is to paint walls in designs 
which will look well under all 
lighting, but glow luminously in 
desired color combinations under 
black light and give sufficient light 
for seeing. It is particularly well 
suited for the soft lighting of cock­
tail bars and lobbies. There are 
paints which show only in day­
light ; others which respond to both 
daylight and black light, and a 
third type which has color only 
under black light. By a judicious 
use of these three types in com­
bination, some striking effects can 
be produced. You'll soon see ad­
vertising displays which have a 
dual aspect created by the alter­
nate flashing of ordinary light and 
black light. For the time being 
these will be used indoors or shel-

tered from direct sun­
light because the fluores­
cent properties are im­
paired by the sun's rays . 

As luck would have it, 
many inexpensive dyes 
are fluorescent. A ten 
cent handkerchief is very 
likely to become a thing 
of rarest beauty in the 
rays of black light. Dyed 
fabrics can be used for 
stage curtains and cos­
tumes and now there are 
carpets woven from ma­
terials given fluorescence 
with dyes. One wonders 
what the effect will be 
upon theater audiences if 
black light becomes com­
mon. Fluorescent carpets 
already are used in 25  
theaters. Must the thea­
ter-goer of the future 
consider dressing for two 
lighting effects ? 

This is a fair question, 
because the practice of marking 
fine fabrics with invisible fluores­
cent inks is being carried on by 
some laundries and cleaners, and 
as a result Mrs. Jones is known to 
have been de-coded as she walked 
down a theater aisle-late to the 
performance. If this simple scheme 
to avoid ugly laundry marks leads 
to trouble, more can happen. We 
know that some rouges go dead 
black under the rays ; we have yet 
to find out about hair dyes. 

Circulars printed with fluores­
cent inks are being used to show 
prospects the possibilities of light­
ing equipment for advertising 
purposes. We see a building pic­
tured under ordinary light and 
that's the daytime appearance ; 
then, by switching on black 
light, the circular shows signs and 
building walls glowing with the 
effect of night reality. It is con­
ceivable that books and maga­
zines will be printed in such inks 
for those whose eyesight can be 
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helped by illuminated lettering. 
Black light has moved into the 

field of fraud detection. It can be 
used to reveal alteration of docu­
ments either by showing the work 
of ink eradicators or differences in 
inks. Still in its infancy is the de­
tection of frauds in antiques. Sup­
pose, for example, you possess a 
pair of glass candlesticks with 
dangling prisms. If the two are not 
contemporary or some of the prisms 
have been lost and replaced, the 
substitution is easily detected. 
Glass is fluorescent-particularly 
cheap, modern glass which con­
tains uranium salts-and glass 
from different sections of the coun­
try and of different manufacturing 
eras, rarely if ever fluoresce with 
identical color. 

O
LD tapestries and fabrics lend 
themselves to black-light check. 

If there has been mending it will 
be revealed, because old and mod­
ern dyes are readily distinguished 
in black light. Even furniture can 
be examined for antiquity because 
old-fashioned glues fluoresce quite 
differently from modern ones . 

Sam Hibben, one of the fathers 
of black light, tells of purchasing 
a sandstone fossil of a crustacean 
while traveling as a boy in Austria, 
and of proving its genuineness 
with black light many years after. 
The fossil came under the rays 
quite by accident and to his sur­
prise it glowed brilliantly. The ex­
planation is not hard to find. 
Fluorescence had not diminished 
with age and this crustacean dis­
played it just as do the skin and 
bones of fish. 

Before black light becomes a 
reliable tool for testing antiques, 
standards will have to be estab­
lished. Your candlesticks, for ex­
ample, may not be a matched pair, 
but which is new, which is old­
which is the fake and which the 
genuine? Perhaps both are gen­
uine, differing only as to place and 
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Several types of black light lamps. Two, of clear glass, stand beside 
reflector and hood of black glass. A self- contained lamp, at right of center 

time of manufacture . Repairs to 
glass, furniture, and fabrics can be 
ascertained, but experts will have 
to struggle long . before they are 
able to place an obj ect definitely 
within a given period. 

In Holland, black light is used 
for sorting diamonds. It reveals 
source of origin rather than qual­
ity. Some diamonds fluoresce 
brightly, others only very little. If 
you should examine a bracelet of 
diamonds under black light you 
would find few of the gems glow­
ing alike. Some other odd but prac­
tical uses to which the Europeans 
have put black light are to ascer­
tain adulterations and food qual­
ity. Butter can be distinguished 
from margarine because the for­
mer fluoresces yellow, the latter 
pale mauve ; fresh eggs fluoresce 
red while stale ones are brown. 

There is a very broad field in 
mineralogy. One can distinguish 
many minerals in mines under 
black light, and companies are al­
ready using it to search out zinc 
and tungsten deposits- to find the 
richest ores and to examine scrap 
piles for valuable minerals dis­
carded in error. By pure chance, 

most of the really valuable min­
erals and metals fluoresce. It is 
possible to distinguish genuine 
sapphires, pearls, and ivory from 
the artificial, to tell new cut j ade 
from old, and to spot rubies from 
Siam as contrasted with those from 
Burma or the synthetics . 

A 
VERY simple application of black 
light has recently been placed 

on the market. It calls for coating 
reflectors with a substance which 
fluoresces red, and when used in 
combination with mercury lamps, 
a pink tint is added to make up 
partially for the red-ray deficiency 
characteristic of the mercury spec­
trum. Even more ingenious is the 
weaving of a fluorescent strand 
into rope, as now practiced by one 
manufacturer. This simple trick 
makes possible checking up rope 
which fails in use to see whose 
product is at fault-the ingenious 
manufacturer's or a competitor' s .  

Experimenters have been trying 
a variety of stunts to test out 
black-light possibilities .  One of the 
most novel has been to play cards 
with no illumination other than 
that furnished by a tablecloth of 

fluorescent dyed fabric and cards 
printed in fluorescent inks. It is 
significant only in demonstrating 
how obj ects themselves can be 
made a source of light-an idea 
very likely to be capitalized upon. 
Now that fluorescent substances 
can be incorporated in plastics, the 
idea gets a real boost. The plastics 
can be formed into figurines and 
statuettes, into artificial flowers, 
and into threads for weaving into 
fabrics, and all these supply what 
might be termed artistic, indirect 
lighting fixtures,  though the light 
is only a glow. 

Of military uses for black light, 
little can be said because nothing 
is known officially. But one can 
hardly mull over the great advan­
tage of invisible light under war­
time conditions without having 
some uses come to mind. The con­
voy described at the beginning of 
this article finds its way by flash­
ing black light on fluorescent 
painted markers lining the road­
way, and that's j ust one step ahead 
of the present practice of using 
prismatic buttons. Gages and con­
trols of artillery and aircraft can 
be illuminated in such a manner as 
to be invisible to the enemy. And 
perhaps this is being done. The 
Germans must know plenty about 
black light because they control 
the Netherlands, the seat of black­
light development. 

Both fluorescence and phospho­
rescence are being used in Eng­
land. The London bobbies have 
crossed suspenders which show up 
in the darkness of blackout traffic. 
The entrances to air raid shelters 
are indicated by fluorescent mark-

"Democracity" in the Perisphere at the New York 
World's Fair. The effect above at left was achieved 
wholly by use of fluorescent paints on the city and 

black lights overhead. not a single inch of wiring 
being in the city itself. Above. at right. the tiny 
city and surrounding country under ordinary light 
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ings, or with phosphorescent paint. 
Black light sounds like the light 

the little man who wasn't there 
reads by, but for all its paradoxical 
nature it has a valuable role to 
play in the future. First and fore­
most, it affords an opportunity to 
achieve color and light effects by 
illumination which cannot be ob­
tained by any other means. In time, 
decorators may have to think in 

• • 

terms of two lighting effects. It al­
ready serves industry, but here the 
possibilities have no more than 
been scratched. The lamps and 
fluorescent materials are available 
and practical and it remains only 
for man's ingenuity to put them to 
varied esthetic and commercial uses. 

Photographs courtesy of CaieD Chemical Co. ; 
Alexander Smith & Sons Carpet Co. ; Stroblite Co. : 
Westinghouse Elec. & Mfg. Co . 

• 

Carbolic From Gases 

World's Largest Synthetic Phenol 

Plant Is Operated By Only Six Men 

MANY plastics employ phenol, 
better known to the layman 

as carbolic acid, as one important 
constituent. Since the year 1 834,  
phenol has been made from coal, 
an enormous amount of by-prod­
uct being produced for every pound 
of phenol. The plastics industry has 
grown so fast, however-from a 
production of 2 ,000 ,000  pounds in 
1 9 2 1  to more than 200 ,000 ,000  
pounds in 1 9 39-that it  has become 
necessary to synthesize the basic 
materials used in their manufac­
ture. 

Of great interest, therefore, is 
the new $2 ,000 ,000  plant built at 
North Tonawanda, New York, by 
Durez Plastics & Chemicals, Inc. ,  
for the production of  synthetic 
phenol from several common 
chemicals. When the acid is made 

by the new Raschig . process, the 
by-products amount to less than 
one-tenth of a pound for each 
pound of phenol. The plant, the 
largest of its kind in the world and 
the only one in the United 
States, is one of the most 
amazing chemical units 
in the world. In spite of 
its size and the intricate 
processes involved, it can 
be operated at full ca­
pacity by a force of six 
men and a supervisor for 
each shift. Operations are 
controlled automatically 
by these men at master 
control panels. In case of 
motor trouble anywhere, 
automatic signal divisions 
warn the operators who 
can then cut in duplicate 

One section of the distillation building showing chlorobenzene stills. 
Duplicate pumps assure continuous operation regardless of breakdowns 
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Peep holes enable operators to 
observe first stage of process 

Vapor superheater temperatures 
are controlled at this station 

equipment from their control sta­
tions. 

There are several large build­
ings, towers, and distillation units, 
all j oined with 40 lines of pipe, 
three miles of which is made of 
glass, porcelain, or rubber, to with­
stand the action of acids at high 
temperatures. Duplicate equip­
ment has been installed at every 
stage for use in case of trouble. 

The process itself is so intricate 
that many leading chemical en­
gineers i.n this country refused to 
consider it when it was first offered 
here a few years ago. Briefly, it 
consists, first, in passing a vapor 
mixture of benzene, hydrochloric 
acid, and air through a catalyst. 
This produces a mixture of chlori­
nated benzenes from which mono-

327 



-------------S C I E N C E  IN I N D U S T R y-------------

Portion of the intricate glass pipe manifold on top of the acid recovery 
tower. Here the Raschig carbolic acid process starts in the second stage 

chlor-benzene is distilled in the 
pure state for use in the second 
step. In the second step, a vapor 
mixture of mono-chlor-benzene 
and steam is passed through a cata­
lyst which produces phenol and 
regenerates the hydrochloric acid. 
These two stages actually form a 
completely continuous process, and 
during the process most of the ma­
terials formed, and the catalysts, 
are recovered for re-use. The pro­
cess can be likened to a game of 
ring-around-a-rosie, the process 

• 

NATURAL GAS STORAGE 

Changed To Liquid, 

Stored in Smaller Tanks 

THE dream of J. A. Clark and R.  
W. Miller, of  Pittsburgh, engineers 
of the Hope Natural Gas Company, 
of reducing natural gas to the 
liquid state and then storing it at 
250 degrees below zero, has come 
true in a new plant now being 
erected at Cleveland for The East 
Ohio Gas Company. The tanks 
holding the liquid gas are of special 
nickel steel and are insulated by 
walls of cork three feet thick. 

Even metals lose their strength 
at sub-Arctic temperatures. The 
problem of storing liquid natural 
gas, therefore, involved research 
and experiment to find materials 
which would withstand the har­
rowing cold of the liquefied fuel. 

making a continuous circle with 
the phenol being extracted or 
drawn off as it is formed, and new 
materials and new catalysts added 
as the original ones wear out or 
become used up. 

Assuring an independent and 
controlled source of the purest 
phenol obtainable in this country 
( above U. S. P. standards ) this 
new plant not only makes possible 
improved plastics but also is a defi­
nite aid in national defense, for 
phenol is used in some explosives. 

• • 

The reason for this interest in 
liquid natural gas is not hard to 
find because natural gas companies 
have experienced considerable dif­
ficulty in solving the problem of 
varying gas demands by consum­
ers. Generally, the natural gas 
supply and the consuming center 
are miles apart, j oined by a pipe 
line. Economic reasons dictate the 
size of such lines, and they are 
used only at part of their capacity 
in the summer time, at best. 

Sometimes gas companies solve 
their storage problem by raising 
the pressure of gas in the pipe line, 
making this a natural storage 
reservoir, but it is a limited one. 
Other companies have used high­
pressure storage tanks, but these 
are expensive and rather unecon­
omical ways of storing large 
volumes of gas. 

One cubic foot of liquid natural 
gas would make 600  cubic feet of 

ordinary natural gas if allowed to 
return to its natural state, and all 
of this would take place without 
any change in the gas. Thus, a big 
gas holder can store 1 5 ,000 ,000 
cubic feet of gas but it  would take 
a holder of only 25 ,000 cubic feet 
capacity to store the same amount 
of gas in the liquid state. This sav­
ing in storage space had such great 
appeal that Mr. Clark and Mr. 
Miller began extensive experi­
ments as far back as August, 1 937 ,  
to  solve the many problems of 
economically liquefying and stor­
ing natural gas. 

These experiments revealed that 
the most practical method of lique­
fying the gas was by the so-called 
"cascade" system in which the gas 
is cooled to the liquefying tem­
perature by passing it through four 
stages, each one of which is sur­
rounded by a closed circuit con­
taining liquids having successively 
lower and lower boiling points. 

The Cleveland plant will be able 
to liquefy 4 ,000 ,000 cubic feet of 
natural gas each day and will have 
three storage tanks, each holding 
600 ,000 gallons of liquid natural 
gas, which will be equal to a total 
storage of 1 5 0  million cubic feet. 

Not least in interest is the way 
in which this liquid is reconverted 
into gas. This requires steam heat, 
and the natural gas is boiled at a 
speed fast enough to produce 
3 ,000 ,000 cubic feet of natural gas 
per hour, enough to supply cook­
ing needs of 100 ,000  families. 

POWDER SCREEN 

No Wires, No Weaving 

in Powder Metallurgy Product 

POWER metallurgy, which was dis­
cussed in length a few months 
ago in Scientific American, has 
solved many industrial production 
problems. It has now been adapted 

P owder screen, natural size 
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Powder screen, 6x 

by the Chrysler Corporation to the 
production of fine bronze screens. 
The resultin'g screen, shown in the 
accompanying illustrations, is, as  
yet, only a laboratory curiosity. It 
is, however, practical from the 
standpoint of both use and manu­
facture. 

This screen was made of finely 
powdered copper and tin, pro­
cessed and molded into finished 
form without the necessity of first 
making wire and then weaving it 
into the required pattern. 

ANOTHER SYNTHETIC 

"Rubber" Made From 

Waste Gases 

By MAKING it as a chain of mole­
cules to which only a very limited 
number of additional links can be 
added, American chemists have 
been able to produce from oil re­
finery gases, formerly wasted, a 
synthetic rubber-like substance 
with many advantages over im­
ported natural rubber. 

Dr. Per K. Frolich, director of 
the chemical division of the Esso 
Laboratories, recently gave the 
first technical report of the new . 
"butyl rubber," developed by Stan­
dard Oil chemists. It is colorless, 
odorless, tasteless, and more 
stretchable than rubber from trees. 

rot-proof, stain-free, and econom­
ical, as well as water-proof and en­
during. It is made under Plaskon 
patents. 

The new glue can be used by 
professional or amateur. It comes 
as a finely divided powder which 
dissolves instantly in cold water 
and is ready to use immediately 
after mixing. Jobs can be handled 
within two hours after gluing and 
can be worked after four hours. 
Since it sets by chemical action in­
stead of evaporation, continuous 
submersion of the glued part re­
sults in no deterioration. It dis­
solves only in the presence of alka­
lis or acids that are strong enough 
to eat away the wood itself, or 
under heat above 1 6 0  degrees, 
Fahrenheit. 

The manufacturers claim great 
economy in the use of this glue, as 

Rock maple, joined with cold­
set glue, broke ; the joint held 

they advise the thinnest possible 
coat on the surface to be j oined, 
the coating being applied by a 
spray or by a brush and then 
squeegeed. Because of the small 
quantity of water used, shrinkage 
of dowels or close joints is mini­
mized. 

-Science Service. SMOKE ROUTER 

COLD-SET GLUE Reduces Air Pollution 

Easy to Use, Water-Proof, 

Stronq 

W HAT is said to be the first cold­
setting resin adhesive ever pro­
duced in the United States has been 
announced by the United States 
P l y w o o d  C o r p o r a t i o n .  Called 
Weldwood plastic resin waterproof 
glue, the product is bacteria-proof, 

By Smoke Stacks 

A QUEER device that bombards 
smoke with high-frequency sound 
waves, thereby causing the smoke 
to lie down and play dead, is being 
developed by the United States 
Bureau of Mines. The idea is to at­
tach one of these units to every 
chimney and stack, and prevent 
the smoke from getting out and 
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spreading around the countryside. 
Inside a piece of pipe is an alum­

inum cylinder which is connected 
at one end to a loud speaker and 
special radio set. The radio sets up 
a magnetic field which causes the 
aluminum cylinder to vibrate, pro­
ducing powerful high frequency 
waves. These waves are directed at 
the smoke and cause the particles 
in the smoke to coagulate into rela­
tively large pieces of soot which 
fall out of the air stream by grav­
ity. 

It's still an experiment, but has 
possibilities of doing much to re­
duce air pollution by smoke, if it 
can be applied to large-scale serv­
ice.-Aluminum News-Letter. 

HOOK·ON METER 

Volt-Ammeter Snaps 

Over Wire 

A VERSATILE, portable instrument, 
a hook-on volt-ammeter for meas­
uring alternating current and volt­
age, has been introduced by the 
General Electric Company. With it, 
alternating current can be read in­
stantaneously on both insulated 
and non-insulated conductors sim­
ply by hooking the instrument 
around the line. For voltage read­
ings, it is necessary only to connect 
two leads furnished with the in­
strument and then flip the thumb­
manipulated selector switch to the 
desired voltage position on the 
scale. 

Designed for use on conductors 
of 2 -inch maximum diameter, the 
new volt-ammeter is small enough 
to get into tight places, light 
enough to be hung from a line­
man's belt, and sufficiently ac­
curate for a great variety of meas­
uring j obs. Weighing only 3 %  
pounds, it is designed for easy, one­
hand operation . Four current 

Using the hook - on meter 
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ranges--0- 1 5/60/150/600 amperes 
--and two voltage ranges--0 - 1 50/ 
600  volts--are available at the 
setting of a convenient six-posi­
tion snap switch. Its accuracy is 
within 3 percent. 

An integral part of the instru­
ment is a C-shaped, split-core cur­
rent transformer so designed that it  
can be operated without a trigger. 
To make measurements, the trans­
former is simply pulled open and 
placed against the conductor. 

A slight push on the handle 
snaps the transformer shut. The 
measurement completed, a gentle 
pull springs open the dovetail 
j oint of the transformer and re­
leases the conductor. The dovetail 
j oint assures that particles of dirt, 
which would cause large errors in 
the ordinary butt j oint, have al­
most negligible effects on the in­
dication. 

CIRCUIT BREAKER 

Small, But Does 

A Big Job 

A SIX-OUNCE electric "safety 
valve" was recently announced by 
Westinghouse. Not only does this 
hard-boiled midget switch stop a 
force equivalent to 230  horsepower, 
but it does it in a way that is en­
tirely new. Representing an 
adaptation of principles involved 
in the design of a superior type of 
circuit breaker for airplanes, this 
device is intended to guard the 
lighting and appliance circuits of 
homes and industry. 

Although it is not much larger 
than a woman's compact, the device 
is able to interrupt a short-circuit 
current as great as 5000  amperes, 
shutting off the flow of electricity 

Midget circuit breakers and wo­
man's compact; compare sizes 
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through i t  in  less than one sixtieth 
of a second. 

Paradoxically, this unique cir­
cuit breaker permits the passage of 
momentary "overloads" of electric 
current, which normally occur 
when motor-driven appliances are 
started ; but it also operates in­
stantly to shut off the current if 
the overloads become dangerous. 

This dual personality is due to 
the use of both heat and magnetism 
to operate the breaker. When lights 
or appliances are switched on, the 
flow of current through the con­
tacts of the breaker gradually heats 
a bimetallic strip inside the unit. 
Since one of the metals in the strip 
expands faster than the other, the 
unit eventually bends, releases a 
latch, and breaks the circuit. 

The bimetallic strip has been de­
signed to permit a safe amount of 
"overload" to pass through it be­
fore opening the breaker. However, 
if the current increases beyond a 
safe margin, it not only causes the 
bimetal un.it to trip but causes a 
magnet to help release the spring­
latch and open the breaker instant­
ly. In less than a sixtieth of a 
second, the electric arc is drawn 
through a half-inch gap between 
three tiny steel plates, cut into four 
smaller arcs, and quenched in air. 

MIRACLE MEASURE 

Finds Thickness of Paint 

To Hundred-Thousandth of Inch 

MEASUREMENTS to less than one­
hundred thousandth of an inch can 
now be made of the thickness of 
non-magnetic films such as paint, 
paper, and even rust or weathering 
on sheets of iron, reports the Tele­
phone News Bulletin. It is done 
without disturbing the coating. 

A short iron rod with two coils 
of wire on it is pressed, end on, 
against each side of the coated iron 
sheet. Both rods are magnetized by 
passing an alternating current 
through one of the coils on each 
rod. This induces voltage in the 
other two coils . The coating, which 
is non-magnetic, decreases the 
voltage on its side of the sheet by 
an amount which depends on the 
thickness of the coating. 

This method, developed recently 
by the Bell Telephone Laboratories 
in New York, has many uses in the 
telephone industry, where tests of 
the condition and wear of a vast 
amount of indoor and outdoor 
equipment are being made con­
stantly to improve the service. 

BUBBLE DANCE 

In Oil Circuit Breaker 

Aids in Design 

MOVING pictures have revealed to 
engineers of the Westinghouse 
Research Laboratories a "bubble 
dance" of elusive electric arcs . Drs. 
Joseph Slepian and Thomas E. 
Browne, Jr. ,  were seeking ways to 
improve the design of oil circuit 

With this equipment engineers 
searched for data on circuit 
breakers, found bubble dance 

breakers and discovered that the 
gas bubble, formed by decomposi­
tion of the oil surrounding the con­
tacts, appears to dance as it oscil­
lates from large to small size sev­
eral hundred times a second. The 
pictures indicate, according to Dr. 
Slepian, that the quenching of an 
arc in one of these switching de­
vices takes place entirely within a 
bubble of gas the size of a teacup or 
smaller. 

This discovery of the "bubble 
dance" is significant for it gives the 
engineers a suggestion as to the 
direction the design of oil circuit 
breakers should take. Indeed, Dr. 
Slepian believes that emphasis 
should be placed on the de-ionizing 
( removing of electrification ) of the 
gas within the bubbles. 

To carry out the advanced 
studies necessary in this research, 
Dr.  Browne built an experimental 
circuit breaker with thick plate 
glass windows opposite the point 
where the contacts separate. Using 
a high-speed movie camera which 
carried the film forward at a speed 
of 50 feet a second, he used a re­
volving glass prism to move the 
image at the same speed. The prism 
acted as a shutter, revolving 60 ,000  
times a minute, or  about 3 0  times 
the speed of an airplane propeller 
during normal flight . 
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I N DUSTRIAL 
, T,REN D S 

INDIUM 

ONE of the metals about which you have heard little 
but which is destined to play an increasingly important 
role in industry is indium. Broadly speaking it does 
for non-ferrous metals what chrome does for ferrous 
ones. It is attractive at this very moment because it 
has been proved that a very small amount added to 
bearings composed of alloys of cadmium, sil:rer, t

.
in, 

or lead, inhibits corrosion due to the orgamc aCIds 
present in the lubricating oils. Indium can be 

.
made 

to diffuse through these bearing alloys by sImply 
coating them and heat treating, and there is no ill 
effect upon the bond between the alloy and the steel 
backing. Given the severe conditions under which the 
modern automobile and aircraft engine operates, in­
dium makes a real contribution and it is no wonder 
that it has been seized upon to do its bit. 

The earliest use of indium was to improve the qual­
ity of gold alloy castings in dental work. Another 
use is to lower the melting point of alloys.  There are 
indications that casting alloys can be developed which 
will soften in hot water, thereby giving the medical 
profession something for molds. The metal added to 
tin seems to inhibit the phenomenon of "tin pest ."  

Like many of  the other lesser known metals­
beryllium, tantalum, molybdenum-indium was ex­
tremely costly at the outset of its use. From $300 an 
ounce, it has dropped to $30 for the electrolytically 
pure and $ 1 5  for other grades.  Since a pinch of it goes 
a long way to produce valuable results it cannot be 
called a prohibitively priced metaL Furthermore, 
there's plenty of it in the country. 

MORE MILES PER GALLON 

There's an added significance given to work to 
improve bearings when one hears what the engine 
and fuel people plan for the future. Not content to 
have improved these two factors in transportation to 
an extraordinary degree, they want to jump farther. 
T. A.  Boyd, of General Motors, declares that

.
the use �f 

a 1 0 0 -octane number gasoline instead of 7 0  m expen­
mentation has given a 55 percent increase in miles 
per gallon at 20 miles per hour and m.ore than 40 
percent increase at higher speeds. He pomts out that 
with an absolutely knock-free fuel one can get double 
the power or nearly double the mileage, but not both 
at once. Thus far the public has demanded the added 
power, but in the future it may favor greater 
economy and that would bring about smaller displace­
ment engines than those in use today. 

There hasn't been much said about a motor fuel 
famine in late years for the very patent reason that 
research has made possible extraction of double the 
amount of gasoline from the crude oil and thus upset 
all the sound calculations of those who "viewed with 
alarm." Given fuels that will deliver the power and 
engines that will take it, focus attention on th

.
e merit 

of economy now that excellent performance IS com­
monplace, and the net result would be more inex­
pensive motoring and a conservation of our petroleum 
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resources to postpone still further the day when motor 
fuel must be obtained from other sources. 

TRANSPARENT FILM 

Ethylcellulose cast in brilliantly clear transparent 
film is coming into commercial prominence for modern 
packaging. Under the trade name of Ethofoil, it is 
getting into large-scale production now that users 
have given it an extensive tryout. 

The properties which recommend this newer among 
the packaging materials are many. It is easily fabri­
cated by light or deep drawing, much in the manner 
of metals, to make objects which have definite form 
while retaining their flexibility under long aging 
and high temperatures. It can be produced in opaque, 
translucent, or transparent colors ; it can be sealed 
with adhesives, stapled, or rivetted ; and it is readily 
printed. Ethofoil is not flammable but will burn with 
a slow flame. It is not affected by alkalis and is resis­
tant to dilute acids. It transmits about 9 0  percent of 
visible light and a large proportion of ultra violet. The 
rays absorbed by window glass pass through the foiL 

MORE NYLON 

There's no gainsaying that nylon is a "natural" in 
the commercial world. With the announcement of 
the building of a new plant to raise the aggregate 
production to 1 6 , 0 00 ,000 pounds, Du Pont declares 
that this total is five times what was contemplated 
when the first plant was authorized in 1 9 3 8 .  It is a 
snowball rolling up to huge proportions and it is a 
safe guess that world conditions are giving some of 
the shove. 

The United States takes about 78 percent of Japan's 
silk output. If we take last year's consumption of 
50 ,000,000 pounds, we see that nylon will be ready 
to fill one third of silk requirements by 1 942, and that 
will mean a beating of all records-even those made 
by the fast growth of Cellophane. 

ADMIRALTY METAL 

Adding a small amount of antimony to the formula 
for the well-known admiralty metal gives a product 
which resists dezincification, sulfur corrosion, and 
inter-crystalline corrosion. 

Antimonial admiralty is particularly suited for heat 
exchangers, condenser and evaporator tubes, offer­
ing as it does resistance to corrosive water conditions 
as well as sulfur corrosive conditions. It is not with­
out wartime significance now that the Navy has em­
barked on an expansion program. 

PHOSPHORESCENCE 

You've read elsewhere in this issue that black light 
is going to town very largely from the boost given it 
by blackouts. Paralleling the rise of black light is 
the use of phosphorescent materials. Just around the 
corner is a phosphorescent wallpaper with no war 
implications.  It will be produced primarily for use 
in un-modernized hotels and boarding houses lack­
ing bedside light switches. On switching off the light, 
the wall paper will glow for a sufficient time to enable 
the occupant to reach the bed without colliding with 
the rocker. Why not for nurseries of children afraid 
of the dark ? - P� It. s� 
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Fou r  C enturies Lat e 

Science and Society Begins to Recognize 

a Great Inventor, Engineer, and Scientist 

notes which Leonardo penned 
throughout his lifetime, in which 
he preserved his thoughts and con­
ceptions in the realms of aero­
nautics, anatomy, architecture, 
astronomy, botany, engineering, 
geology, mathematics, medicine, 
optics, physics, and other corners 
of science ; for he took the whole 
universe as his scope. All this and 
other available first-hand material 
affords us what might be called an 
"in-focus" picture of the man, 
rather than the somewhat fuzzy, 
blurred, out-of-focus picture we 
have of many great men who lived 
at even later periods-Shakes­
peare, for example, who lived a 
century later. 

A L B E R T  G .  INGALLS 

ALONG i n  the 'twenties and 'thir­
ties a good many Americans 

came to the realization that many 
of us had been too emotional and 
some of us even hysterical in some 
of our attitudes connected with 
World War 1. In our rage against 
our opponents many of us also con­
demned his literature, art, and 
music, not alone contemporary but 
past. For example, many would not 
play Beethoven's music because 
Beethoven was a German, though 
he had been dead 90 years and had 
nothing to do with the events that 
led up to that war. Today, the great 
maj ority feel strongly about events 
political and military in the Old 
World, but it is pleasing to note 
that many have vowed they will 
not this time let their emotions run 
entirely away with their common 
sense, at least where things like art 
and music and science are con­
cerned-things that belong to the 
whole world and to the ages. 

When, some weeks ago, the New 
York Museum of Science and In­
dustry obtained from Italy a col­
lection of 275 working models of 
the inventions of the Renaissance 
Italian inventor, engineer, physi­
cist, biologist, architect, and artist, 
Leonardo da Vinci, and put them 
on exhibition after they had sim­
ilarly been on recent exhibition in 
Milan, nothing untoward hap­
pened. Nobody planted a time bomb 
or even thumbed his nose. Of 
course, the Italians, in willingly 
lending these models to the Amer­
ican institution, aimed without 
much doubt to enhance Italian 
prestige, but New Yorkers and 
others have flocked to see them, 
and still are flocking, probably be­
cause they simply wanted to see 
them. All this shows that, since 
1 9 1 4 - 1 9 1 8 ,  the nation may have to 
an extent grown up. 

Perhaps the reader has noted 
that, in referring to Leonardo 
above, the word "artist" was men­
tioned last, "inventor" first, re­
versing the customary sequence, 
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Leonardo usually being thought of  
primarily as  an artist. The motive 
is not to belittle art, which could 
not be done, but to help redress 
a bad balance of long standing. If, 
a generation or more ago, one had 
asked the first 1 0 0  persons whom 
he encountered who Leonardo da 
Vinci was, it is believed that at 
l�ast 90 might have replied simply, 
' ·A very great artist ."  Perhaps nine 
more might have been aware that 
Leonardo also dabbled in science 
and maybe one out of the hundred

' 

fully aware of his greatness i� 
realms scientific, would have said 
that Leonardo was so able in that 
realm that a time would come 
when his abilities in it would be 
recognized as the equal of those in 
art. That time has begun to arrive. 

IT is now approximately 450 years 
since this "tremendous universal 

genius" was doing his best life 
work, yet, even this long afterward, 
we know a very great deal about 
that work, also about the man him­
self. For example, we know from 
contemporary record what manner 
of man he was personally. The 
rather cantankerous disposition 
traditionally associated with grea� 
genius appears to have been no at­
tribute of Leonardo's .  His was a 
warm, sunny personality ; he made 
many friends and kept them. Physi­
cally, he was not a latin type ; he is 
spoken of by contemporaries as 
golden haired. 

We also have, in different large 
libraries, the actual originals, well 
preserved, of the 7000  pages of 

< J;: rJ$'; ;.or""' .-"'IJI � J"'�'" �" ' : ! "  . "JJ � � .  
�"/.)T·� .. ') ��lt�i ;:;ll 4 '  ... ... t;> l r  \v .. , . "' ..... � •• V'" 

No man of Leonardo's  artistic 
and mechanical flair would be 
likely to write out 7000  pages of 
notes without also drawing some 
pictures, and thus it is that very 
many of these manuscripts are co­
piously illustrated by clear, defini­
tive sketches, not alone of things 
he had seen but of things he had 
invented-machine designs. It is 
from these original notes and 
sketches that the modern Italians 
made their 275  working models, 
many of them full-scale, of Leo­
nardo's inventions, a few of which 
are shown on these pages. 

Here one might be pardoned if 
the suspicion rose in his mind that 
the modern Italian model makers 
might perhaps have improved on 
them a bit while they were at it­
people often do this, unconsciously, 
when their heroes are involved. In 
the present instance there was, 
however, no need to do so. It is 
true, Leonardo did not leave di­
mensioned blueprints, whether of 
a screw-threading machine design 
or that of an airplane, but his 
sketches are as clear and definite 
as an engineer's notebook sketch 
would be if made in 1 940.  Thus, in 
jud ging Leonardo's abilities, little 
"courtesy allowance" need be made 
for the man's times. You get the 
impression, after studying his con-

Leonardo's design for an engine of war-a tank; also his script, written 
from right to left, a natural, logical direction for a left-handed writer 
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ceptions, that this was an artist 
who also felt as fully at home in 
the world of mechanics as our en­
gineers do today. He quite obvi­
ously had a modern mind. In fact, 
it does not seem exaggerated to 
inquire whether, had the man been 
born in 1 847,  as Edison was, in­
stead of 1452 ,  he would not have 
equalled Edison as a conceiver of 
inventions, not to mention his far 
greater versatility in other fields 
than invention. He invented a heli­
copter, the double-hulled ship, a 
pile driver that looks remarkably 
modern, the power-driven band 
saw, a cannon actuated by steam, 
the rolling mill, pumps, 
lens grinding machines­
many other practical 
things. 

Beyond invention, Leo­
nardo went far, for his 
time, into physics .  He 
determined coefficients of 
friction, hinted at the 
principle of virtual work, 
studied out the principles 
of the composition of 
forces, and discovered 
the fallacy of perpetual 
motion. He also fore­
shadowed the principle of 
inertia which Galileo 
demonstrated a century 
later, and clearly defined 
what still later became 
Newton's Second Law of 
Matter ( Galileo and 
Newton had no access to 
Leonardo's writings and 

probably did not know that they 
existed ) . 

There are at least three reasons 
why Leonardo's great work did not 
have the expectable impress on 
scientific advance. 

First, he did not publish it. 
Second, in his time no organized, 

far-seeing industry existed to take 
up discoveries and inventions, as 

A file shaper built from 
Leonardo's d e s  i g n 
(right) .  The file blank 
was to be clamped on 
the bed-plate moved by 
the lead-screw, while 
the cold-chisel on the 
tilt-hammer indented 
the teeth serially in it 

The first mass-produc­
tion machine. Designed 
to point a number of 
needles simultaneously, 
against its horizontal, 
rotatinl:' abrasive wheel 

This multiple cannon 
was not a "machine 
gun," as is sometimes 
stated, yet it is based 
on the mass-produc­
tion principle of one. 
While top bank of bar­
rels was being fired, 
the bank in front was 
cooling and the one be­
hind was being loaded 

exists in ours. Not alone this but 
in that age people in general were 
not prepared to see the value of 
science. Leonardo's contempora­
ries, for example, regarded his 
mechanical and similar activities 
merely as whims and notions, in 
which he was good-naturedly in­
dulged by them because of his 
worth-while artistic activities. 
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Third, Leonardo himself lacked 
persistence and the businesslike, 
promotional type of enterprising 
makeup. When contemporaries 
failed to grasp the significance of 
a given idea or invention, he did 
not try hard to convince them or to 
push it himself but simply re­
turned to his sport of thinking up 
more ideas. Moreover, he was in­
clined to lose some of his own 
eager interest in these ideas as soon 
as he had set them down on paper 
where they could not get away ; 
probably this signified mainly that 
more ideas were pressing hard 
from behind. 

Can it not therefore well be 
that the price paid by the world 
for Leonardo's sunny, extraverted, 
sociable, but perhaps insufficiently 
pushful, personality was just about 
a solid century of delay in the ar­
rival of our Age of Science on the 
world stage? If he had found a way 
to set his conceptions in actual 
movement it is altogether likely 
that we might be, today, where we 
now expect to be by 2040 . 

• • • 

SAVING SNOW 

Plowed into Rows, It 

Prevents Later Drifting 

YOU'D think there was enough 
snow in Canada without hoarding 
any-but the Department of Ag­
riculture in Saskatchewan has an­
nounced the development of a new 
technique for snow cons�rvation, 
reports Ethy L News. In many parts 
of the country, farmers look to the 
melting snows of spring to do the 
work of early showers in wetting 
and softening the soil for plowing 
and planting. And since it is im­
portant to keep the snow right on 
the land where it will be needed 
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later, many experimental methods 
have been tried to prevent it from 
migrating. 

The latest and simplest - and 
perhaps most successful - way of 
"tying down" the mantle of Jack 
Frost has been evolved by G. E. 
Matthews, superintendent of the 
Experimental School run by Sas­
katchewan in the town of Scott. He 
drags a pair of especially con­
structed snowplows behind a trac­
tor, lays each level field out in 
ridge-rows, and the problem is 
solved. The ridges anchor suc­
ceeding drifts. 

Canadian farmers and scientists 
alike have long tried to make an 
ally of the winter snows - getting 
them to wet the soil instead of run­
ning off in streams that cut gashes 
through the fields and leave other 
spots so dry that wind erosion car­
ries away the good topsoil. Many a 
farmer has had to re-seed, not 
once but twice, while his seeded and 
cultivated soil has blown across the 
road to bury another crop. 

WOOD BRIQUETTES 

I N the larger cities of the West­
Los Angeles, San Francisco, Port­
land, Seattle, and Spokane-house­
wives can buy a new type of 
fireplace log in grocery or neigh­
borhood stores, service stations, or 
from the ice man. These neat, 
clean, and uniform cylindrical logs 
are pressed from sawdust and 
shavings from sawmills. The maga­
zine American Forests reports the 
ever widening use of this product 
which provides a method of sal­
vaging great piles of sawdust form­
erly wasted, or, at best, inefficient­
ly burned in saw mill furnaces. 

One of the logs weighs eight 
pounds and is the equivalent in 
fuel value of an armload of ordin-

ary wood or a 
waste shavings. 
specific gravity 
wood, these logs 
water. 

bushel basket of 
Three times the 
of the original 

will not float on 

The process of making cylindri­
cal fuel briquettes is not exactly 
new, as the machine was first de­
veloped some years ago . That ma­
chine has, however, been so im­
proved that production on a large 

One log equals an armful 

scale is possible. The sawdust holds 
together in briquette form solely 
through materials it originally 
contained - no string, wire, or 
sticky binders being used. The 
secret of its success is enormous 
pressure under which it is com­
pressed-around 165 ,000  pounds. 

HINGED BUS 

Threads Traffic, Carries 

More Passengers 

T HERE recently appeared on the 
streets of New York a unique vehi­
cle in the form of a bus, longer 
than usual, and hinged j ust past 
its mid-section. This is a new de­
parture in surface transportation 
for cities of dense traffic. The arti­
culation of the two sections permits 

a shorter turn than would be pos­
sible with a rigid bus of such 
length. 

The new coach is 47 feet in over­
all length, 96 inches in overall 
width and seats 58 passengers, 
which is the capacity of the ordin­
ary street car. Each of its two sec­
tions consists of the usual all-metal 
body construction riveted and gus­
seted to a steel underframing. The 
two sections are j oined at the cen­
ter on a horizontal plane by means 
of a hinged section in the under­
framing, permitting front and rear 
sections to move up and down irre­
spective of each other. A pre­
stretched rubberized covering pro­
vides flexibility at the j oint. Re­
verse steering on the front and rear 
axles gives the unit a smaller turn­
ing radius than an ordinary 40-pas­
senger bus. Hence, it may thread 
its way through heavy traffic with 
ease. 

This Super-Twin coach, made 
by the Twin Coach Company, is 
propelled by a Diesel engine of 1 7 5  
horsepower, o r  i t  may be used a s  a 
trolley coach, obtaining the elec­
tricity from overhead high-voltage 
wires. 

"MAILED" 

Time Capsule 

Sealed In 

THAT 800 -pound "letter to the fu­
ture," the Time Capsule, which was 
buried in an open pipe before the 
Westinghouse exhibit building at 
the New York World's Fair, has 
now been finally "mailed."  During 
the first season of the Fair, and un­
til late in September of the second 
season, millions of Fair visitors in­
spected the Time Capsule as it 
rested at the bottom of its open 

Exterior and interior of the hinged bus that will reduce traffic difficulties 
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pipe container. On September 23 ,  
1 940,  it was finally sealed off by Dr. 
Clark Wissler, archeologist of the 
American Museum of Natural His­
tory. Dr. Wissler turned a crank 
which emptied from a large caul­
dron 500  pounds of a compound 
made of pitch and other chemicals 
-a special compound concocted 
for long keeping qualities.  

The site of the Time Capsule 
will be marked by a monument. It 
is firmly believed that no human 
eyes will again see it until arche­
ological ages have passed. 

TWO-WAY TELEVISION 

Demonstrated By Amateurs: 

Low Cost Equipment 
Mobile unit salvages ties from an abandoned railroad 

RECENTLY announced was the 
opening of a two-way television 
circuit, operated by radio amateurs, 
the distance between the two ends 
of the aerial line being approxi­
mately eight miles. 

Mr. G€orge Bailey, President of 
the American Radio Relay League, 
the nation-wide organization of 
radio amateurs, who flew from 
Boston to dedicate the new circuit, 
said : "The American Radio Relay 
League is indeed proud to have a 
part in this latest indication of the 
thorough-going, practical-minded­
ness of the American radio ama­
teur. The conception of having two 
complete duplications of equip­
ment, for a two-way demonstration 
and then arranging for simultan­
eous voice transmission is one of 
the things we would expect from 
Arthur Lynch, whose interest in 
all amateur radio activities is well-

known. We are confident that this 
exhibition will be another link in 
the chain which is binding the 
amateur radio man closer and clos­
er to the average radio listener. 

In commenting on the circuit, Mr. 
Lynch said : "The picture circuit is 
operating in the 1 1 2 - 1 1 6  megacycle 
amateur band-having one trans­
mitter near the lower end, the other 
near the upper end. This band, if 
expressed in the more commonly 
used terms, would be said to be 
on two and one half meters . 

"The system which we are using 
can never be made to compare in 
clarity with commercial television. 
We use a system which gives us 
but 1 2 0  lines, while the commercial 
standards are in the vicinity of five 
hundred lines. Then, too, the 
amount of power we use at our 
transmitters is only a very small 
fraction of the power used by the 
commercials . The cost of our equip -

Two -way amateur television set-up. Camera at left, receiver tube at right 
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ment is extremely low, in compari­
son. A complete transmitter and 
receiver, of the type we are using 
on each end of our circuit, can be 
duplicated by any amateur for less 
than three hundred dollars.  That 
includes all the tubes, but it does 
not take the voice channel into con­
sideration. 

"Our voice circuit operates on 
two frequencies in the 56-60  mega­
cycle band, which is the equivalent 
of approximately five meters. The 
transmitter is equipped with sev­
eral crystals, so that one of several 
voice channels may be selected at 
will, while the receiver is made 
with an automatic noise-gate, which 
prevents any sound coming from 
the loudspeaker until the voice of 
the operator on the other end of 
the circuit is heard. 

UPROOTER 

Abandoned Railroad Beds 

Quickly Cleaned Up 

A MACHINE which eliminates the 
tedious j ob of tearing up old cross 
ties from abandoned railroad beds 
and hand-loading them on trucks 
has been developed by the Athey 
Truss Wheel Company. Mounted 
on a Caterpillar tractor, this mobile 
loader pries up the old cross ties, 
swings them overhead, and slides 
them down a chute in the rear so 
that they are loaded onto the body 
of a truck. 

As shown in the accompanying 
illustration, swinging arms are 
mounted on an axle near the rear 
axle of the tractor. Meeting in 
front of the machine, the two arms 
terminate in a two-prong, wedge­
shaped fork which gouges under 
the old cross ties as the tractor is 
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moved forward. The prong holds 
several of these cross ties as the 
arm swings up on the framework 
mounted over the tractor and drops 
its load when almost directly over 
the tractor driver. The cross ties 
slide down a flat chute to the truck. 
The truck is coupled to the tractor 
so that as the tractor moves the 
truck always follows. 

This machine will dig up and 
load an average of 10 ties every 20  
seconds, and with i t  a contractor 
is able to clear a mile of right-of­
way per day. 

CONTOUR FINDER 

ENGINEERS of the immediate future 
won't be forced to await the find­
ings of ground survey crews ; with 
the advent of the compact little 
"contour-finder" developed by the 
Abrams Aerial Survey Corpora­
tion the situation is changed. 

The contour-finder, adapting a 
principle used by our grandparents 
-the stereoptican-measures ele­
vations of trees, hills, and build­
ings directly from a set of two 
aerial photographs. The drawing 
attachment accurately describes 
minute measurements, enabling 
engineers to run profile lines along 
rights of way, locate and draw con­
tour lines around dam sites and 
drainage areas and obstructions in 
engineering work. Tedious ground­
crew survey work is thus done 
away with, engineers being able 

Close-up of contour finder 

to locate "control points" in a short 
space of days. 

The contour-finder was designed 
to complement the work of aerial 
survey crews mapping projects 
from high altitudes. 

The instrument is a compact one 
equipped with a drawing attach­
ment for obtaining topographic in­
formation from vertical aerial pho­
tographs or from oblique photo­
graphs which have been accurately 
rectified. It consists of six parts : 
stereoscope, parallax measuring 
unit, drawing attachment, lighting 
unit, carrying case, and, optionally, 
an alignment mechanism. 

In operating the device, a pair 
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of stereoscopic aerial photographs 
are placed under the instrument in 
such a way that two indicating dots 
cover the same point in both photo­
graphs. The dial gages are set at 
the mid-point of their range. The 
photographs must be at right angles 
to the instrument and the dots in 
direct line with the line of flight or 
base line of the photographs. They 
are then fastened securely to the 

Contour finder in use 

table. If the hand on the large dial 
is turned clockwise, the dot will ap­
pear to rise in the stereoscopic 
model and vice versa. 

By keeping the instrument in 
alignment with the pictures and 
moving the instrument with the 
floating dot always in apparent 
contact with the ground, a contour 
line can be traced on to another 
map of equal scale. Higher or lower 
contour lines can be traced by rais­
ing or lowering the floating dot the 
desired vertical distance and then 
tracing out the constant elevation. 
The heights of buildings, trees, and 
ground elevations can be measured 
quickly. 

FOLSOM MAN 

His Actual Bones 

Never Found 

D R. FRANK H. H. ROBERTS, JR. ,  
Smithsonian Institution archeolo­
gist, last summer continued exca­
vations for the fifth season at the 
oldest known inhabited site in 
North America-the Lindenmeier 
site in northeastern Colorado. 

This apparently was a summer 
hunting camp of the wraith-like 
makers of the peculiar type of 
spearhead known as the "Folsom 
point" which is found associated 
with the bones of extinct animals 
and in geologic strata dating from 
the closing centuries of the last 
great ice age. 

Dr. Roberts has obtained not 
only a large number of Folsom 
points, and bones of animals eaten 
by the hunters, but also many arti-

facts used in their domestic life, 
such as stone scrapers and knives. 
Thus far he has been unable to 
find any human bones. 

There is still hope, Dr. Roberts 
believes, of finding a skull of one 
of these Americans of 1 5,000  years 
ago. It is possible that the dead 
were not buried but were left ex­
posed on the surface to be devour­
ed by the vultures . The bodies may 
have been burned or there may 
have been a special burial site 
which has not yet been uncovered. 

DIESEL FILTER 

Cheap, Easily Removable, 

Protects Engine 

AN ingenious and highly effective 
filter has been developed by the 
Caterpillar Tractor Company for 
use in that company's Diesel en­
gines . So efficient has this compara­
tively simple innovation proved 
that laboratory tests show the new 
filters increase the life of Diesel in­
jection pumps and injection valves 
by as much as 75 percent as com­
pared with the usual edge-type 
metallic filters. 

The filter elements consist of a 
high quality, highly absorbent 
type of cotton yarn, wound on an 
inner metallic screen, which is 
wrapped with a filter paper. Wind­
ing of the yarn is done in a cellular 
pattern, with accurate spacings 
which are controlled in such a way 
as to provide increasing density 
toward the center. Thus finer and 
finer particles are removed as the 
fuel approaches the center. In case 
an extremely fine dirt particle 
passes through the main elements, 
it is stopped by the filter paper. 

The elements are easily remov-

Sectional view of Diesel filter 

SCIENTIFIC AMERICAN DECEMBER 1 940  



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

able and are so inexpensive that 
they are simply thrown away when 
dirty, and quickly replaced. There 
is a gage, mounted on the engine, 
which shows the operator when re­
placement is necessary. Elements 
may be removed by simply remov­
ing the cover on the centrally lo­
cated filter housing, and lifting 
them out.  

FOR WINTER 

Permanent Type 

Anti-Freeze 

"S TET, " a new ethylene glycol 
anti-freeze, has been added to the 
product line of the automotive ac­
cessories division of The B. F.  Good­
rich Company. 

The anti-freeze, the first ever 
offered under the Goodrich name, 
is of the permanent type, one filling 
furnishing radiator protection 
against freezing all winter. 

Odorless, the new compound will 
not evaporate or boil away ; rust 
inhibitors prevent rusting. The 
new product will not damage car 
finish, mixes readily with other 
ethylene glycol anti-freezes, and 
can be tested with the standard 
hydrometers for such fluids. 

MINIATUR E R OOMS 

Observer Sees SeU 

In Them 

A MAGIC MIRROR that projects the 
observer into a series of miniature 
rooms is the feature of the new 
Alexander Smith Colorama Ex­
hibit at Rockefeller Home Center 
at New York's Radio City. An in­
volved optical system actually lets 
you see yourself, reduced to one 
eighth actual size, standing in the 
middle of a perfectly proportioned 
little living room less than eighteen 
inches long. Most remarkable of all 
is the fact that you see a side view 
of yourself, full length, exactly as 
others see you and as you have 
never before seen yourself except, 
perhaps, in motion pictures. 

While you have been admiring 
yourself in miniature, a recorded 
voice has been patiently explaining 
the theory behind the Colorama 
Exhibit - that women should 
choose color schemes for their 
homes that flatter their particular 
type of beauty. The first room, 
the voice explains, is for a blonde. 
At this point a curtain descends 
over the aperture through which 
you have been looking and when 

N AT I O N A L  D E F E N S E  
Industry 's No. 1 Job 

• There's probably no single sub­
j ect attracting more interest today 
than our National Defense program. 
Everyone wants to know the prog­
ress American Industry is making 
in producing huge stores of guns, 
planes, ships, tanks and munitions. 

• Right now, several of our 
plants are working at top speed 
producing gun equipment and other 
machines which you would never 
find in the catalog of the thousands 
of products we manufacture. And 
very soon our production facilities 
will be substantially increased with 
the completion of fifteen new build­
ings in six different states. 

• But the manujacture of these 
emergency products is only a part 
of the equipment our company is 
supplying. The electrical products 
that we build are a vital necessity in 
the National Defense program. Our 
long experience in designing and 
building practically every known 
electrical product is now being 
utilized to the limit by both govern­
ment and industry alike. 

• Our plants are working night 

and day to fill orders for millions of 
dollars worth of electrical equip­
ment-equipment such as turbines 
for marine service; motors and con­
trol equipment for cargo ships; 
motors and generators for sub­
marine tenders; generators and x­
Ray equipment for the Army; radio 
equipment for all the Services; Sea­
drome contact lights for naval air 
bases; distribution and instrument 
transformers for shipbuilding yards. 
Then there are ignitron rectifiers, 
multiple arc welders, meters, light­
ing equipment, Micarta and scores 
of other products, all wanted in a 
hurry by other manufacturers who 
are working on important defense 
orders. 

• In addition to filling these 
orders, we have still others from 
the more than 1 00,000 dealers and 
wholesalers who sell our home elec­
trical products and Mazda Lamps. 

• All oj these are orders that 
must be filled. Neither we, nor any 
of our industry partners, can afford 
to permit any bottleneck or busi­
ness stalemate occur because of lack 
of the equipment that we supply. 
We must constantly bear in mind, 
too, that even greater demands will 
be made on us tomorrow. 

• One oj the most important 
things our company has done to 
assure efficient fulfillment of all 
these demands is the creation of an 
E m e r g e n cy P r o d u c t s  D i v i s i o n. 
Through the work of this division 
we are maintaining full concentra­
tion on defense problems, but in 
ways that least affect the important 
production of our regular electrical 
lines. 

• National Defense is  most cer­
tainly a tall order. And we at West­
inghouse, like all American Indus­
try, consider it the most important 
order in our history. 
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it goes up again you find your im­
age in another room identical to 
the first except for the color 
scheme. This goes on until you have 
seen yourself in five little rooms. 

The optical system that reduces 
you to one eighth your size and 
proj ects you into the miniature 
rooms is not quite as complicated 
as might appear at first blush. A 
full length mirror well to one side 
of where you stand picks up your 
image, and lenses focus it on a 
"transparent mirror" behind which 
is  one of the miniature rooms. The 
"transparent mirror" can function 
either as a mirror or as a piece of 
clear glass depending on whether 
the light in front of it is greater 
than that behind or vice-versa. 
As you stand looking into the aper­
ture, a brilliant light illuminates 
your figure and thus when your re­
flection in the full length mirror is 
focused on the "transparent mir­
ror," the part of the latter that re­
ceives the image acts as a mirror, 
whereas the rest, because the light­
ing in the little room is less intense, 
is perfectly transparent and allows 
you to see through the glass to the 
miniature room behind. The illu­
sion that you are actually standing 
in the room is complete. 

BRIGHTEST FLASHLIGHT 

Small Light Throws 

Powerful Beam 

W HAT is believed to be the bright­
est portable battery light in the 
world, smaller than a man's head 
but so powerful that it is possible 
to read a newspaper by its light 
half a mile away, has been devel­
oped by Mr. Jackson Burgess of 
the Burgess Laboratories. 

The new portable lantern, with 
1 80 ,000  maximum beam candle­
power, is 180 times as powerful as 

180,000 beam candlepower 

3 3 8  

For the tropics: 17.500 tons. all staterooms air-conditioned 

the best two-cell flashlight on the 
market. 

The spot of light cast by the lan­
tern at arm's length is 45 ,000  foot­
candles, which, by mathematical 
calculation, is four and one half 
times as bright as sunlight on a 
spot of the same size. Theoretically, 
at 1 0 0  feet it has 1 8 0  foot-candles 
which is equal to the average office 
illumination. The light output of 
the new lantern far exceeds that 
of an automobile spotlight or two 
automobile headlights. 

The new light may be used by 
fire and police departments as em­
ergency standby lights ; and as an 
emergency landing light for air­
planes. It may also be carried in 
planes to be used in emergencies 
as protection insurance, similar to 
the way in which modern air trans­
ports carry battery-operated radio 
transceivers. 

COOL SHIPS 

First to Air-Condition 

All Staterooms 

SOMETHING new in hand-made 
weather for tropical waters will be 
introduced in 1 9 4 1  when Moore­
McCormack's American Republics 
Line supplements its regular ser­
vices to the east coast of South 
America with four new combina­
tion passenger and freight liners. 

The new liners will go in for air 
conditioning in a big way. They'll 
feature it not only in public rooms 
-as the newer ships are doing­
but for the first time will also in­
stall it in each and every state­
room. 

Pioneer vessels to be thus 
equipped, the new liners will ac­
commodate 196 passengers and are 
being built because of the greatly 
increased interest of Americans in 
touring South America. Of 17 , 500  

tons displacement, the ships will 
be 492 feet overall and will have 
a molded beam of 69 feet six 
inches. Their two Diesel engines 
will develop 9000  horsepower and 
give them a speed of 1 7 %  knots. 

AUTOMATIC COFFEE 

To the automatic toaster, which 
has graced many breakfast tables 
for years, may now be added an 
equally automatic coffee maker. 
Embodying all the features of ex­
isting glass coffee makers-clean 
glass bowls, fascinating operation, 

Better coffee-automatically 

and ease in making good coffee­
the new device eliminates certain 
disadvantages which have been ex­
perienced by coffee makers. 

The Alnico magnet, versatile 
General Electric product, is the key 
to this new appliance. A small 
cylindrically-shaped Alnico mag­
net, coupled by suitable levers to a 
pair of contacts, is held in its upper 
position by a small stainless steel 
keeper located on the lower end of 
the lower bowl tube. As the last of 
the water is forced into the upper 
bowl, excessive turbulence in the 
tube breaks the circuit, allowing 
the magnet to drop and turning off 
the unit. As the brew returns to the 
lower bowl, a thermostat turns on 
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a separate warming element 
which maintains the coffee at a 
temperature of approximately 1 85 
degrees for an indefinite period. 

INSECTS 

Follow Armies of 

The World 

IF HISTORY is allowed to repeat, 
say officials of the Bureau of En­
tomology and Plant Quarantine, 
the present war may add to the 
insect pests that have invaded new 
territory because of armed conflict 
among men. The Hessian fly, 
which each year destroys wheat 
with an estimated value of $13 ,000,  
000 ,  came here with the German 
troops hired by George III to sup­
press the rebellion.  Turning the 
tables, the Colorado potato beetle 
crossed the ocean in 1 9 1 7  with the 
American army and settled in 
France, subsequently spreading to 
Germany where it is a serious 
threat to an important food crop. 
During World War I, Australian 
wheat replaced American wheat 
which had been shipped to Europe. 
Some believe these importations 
introduced flag smut in America. 

CHRISTMAS TREES 

Fireproofed by 

Simple Treatment 

MANY people preserve their 
Christmas trees for long periods by 
inserting the butt in a container of 
water. The live tree absorbs water, 
sending it through all branches 
and leaves so that the decorated 
tree may stand for many days. 

This ability of the tree to send 
water throughout its structure may 
be made use of to fireproof the tree. 
According to American Forests 
magazine, Dr. Martin Leatherman, 
associate chemist in the United 
States Department of Agriculture, 
has found that fairly concentrated 
solutions of ammonium sulfate or 
calcium chloride will usually do 
this j ob effectively. Dr. Leatherman 
says that the trees to be so treated 
should be as fresh as possible. Be­
fore treatment, an earthen crock, 
glass j ar, or a galvanized pail 
should be available . Then the base 
of the tree should be cut on a long 
diagonal slant or in the form of a 
narrow V. The chemical preferred 
is ammonium sulfate, because it 
is cheap, effective, and easily ob­
tained. The quantity to use should 
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IS AN  

OPTIMIS T 
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be one fourth the weight of the 
tree. It is dissolved in the ratio of 
one and one half pints of water for 
each pound of chemical. The tree 
is then set in the solution and away 
from direct sunlight until most of 
the solution is absorbed. Dr. 
Leatherman obtained best results 
when the surrounding tempera­
ture ranged between 55 and 6 5  
degrees, Fahrenheit. The solution 
absorbed more readily at this tem­
perature and the foliage retained 
its green color longer than when 
treated in a warm room. 

Treatment of trees in this man­
ner does not mean that all fire 
hazard has been eliminated but 
only that the tree itself will not 
readily catch fire. Other decora­
tions used with it should, there­
fore, be of fireproof quality. 

MAGNETIC ALLOY 

Holds More Permanent 

Magnetism Than Any Other 

A NEW magnetic alloy of remark­
able qualities, "Vicalloy, " was an­
nounced recently to the American 
Physical Society by E. A. Nesbitt 
and G. A. Kelsall of Bell Telephone 
Laboratories of New York. Com­
posed of cobalt, vanadium, and 
iron, the alloy can be made to hold 
more permanent magnetism than 
any other commercial material. In 
addition, it can be drawn and 
rolled-a property of advantage in 
many applications, and not pos­
sessed by other permanent magnet 
materials of importance in the art. 
For example, it has been rolled into 
tape 1 1500 of an inch thick and 
1 120  of an inch wide. Several 
thousand feet of this tape were used 
for sound-recording at the New 
York World's Fair, while shorter 
lengths are running constantly as 
endless loops in the Bell Telephone 
weather-announcing systems. 

A tiny loop of Vicalloy sup­
ports several pounds of iron 
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Taking its name from the initial 
letters of its three components, 
the new material is composed 
of 6 to 16 percent vanadium, 
30 to 52 percent iron, and 3 6  
t o  62  percent cobalt. From the 
molten state, it is cast into an ingot, 
which is hot-swaged to % of an 
inch diameter. It is then drawn in­
to wire or rolled into tape, as de­
sired. When in final form, it is 
heat-treated to develop its mag­
netic qualities. It is permissible to 
use a heat treatment that will not 
be harmful to most high -permea­
bility materials. Thus it is possible 
to weld such pieces to the magnet 
and heat-treat them both together. 

GIANT TESTER 

Materials Testing Machine 

Very Accurate 

A 100 -TON materials testing ma­
chine, so powerful that it can 
bend two parallel, 12- inch, steel I­
beams, yet so accurately controlled 
that it can crack a nut without 

100-ton testing machine. Note 
the man on the transverse table 

crushing the kernel, has been built 
by the Riehle Testing Machine 
Division, American Machine and 
Metals, Inc. Riehle directing de­
signers have released the following 
specifications : 34 feet high, 21 feet 
wide and 24 % feet from front to 
back. The transverse table, one of 
the largest ever built, is 8 feet 
wide. 

Not only is the machine one of 
the largest ever built in the United 
States, as well as the world ; it is 

also among the most accurate. 
Though it can exert a maximum 
of 700 ,000 pounds pressure, the 
mechanism has recorded a maxi­
mum error of 0 .06  percent, making 
it one of the most sensitive ma­
chines of this type ever built. Ger­
man technicians refuse to build 
machines more accurate than I 
percent - sixteen times greater 
error than this machine. 

In routine tests the machine 
snapped 12 by 1 2-inch wooden tim­
bers with a pressure of 500 ,000 
pounds. Steel tubes three inches in 
diameter were crushed at  600 ,000 
pounds pressure. 

When finally set up, this machine 
will be used for routine testing and 
as a primary standard for the veri­
fication of calibrating instruments. 
It required eight months to build ; 
two months were spent in design 
alone. 

WEATHER NERVES 

Basis Found for Effect 

Ridiculed as "Just Imagination" 

IF YOUR temper and nerves get 
more edgy when a storm is 
approaching, it is probably because 
the water balance in tissues of 
your body actually is disturbed 
due to falling barometric pressure 
outside. Advancing this likelihood, 
Dr. C.  A. Mills, of the University 
of Cincinnati College of Medicine, 
advocates that scientists should 
closely investigate body changes 
thus involved when stormy weath­
er brews. 

Suicides are more likely to occur 
when a storm center approaches, 
Dr. Mills stated. Domestic troubles 
flare up most readily. It is harder 
to think clearly. Even animals be­
come more inclined to fight, and 
less reliable. "With declining out­
side pressure, " he explained, "tis­
sues take up water and swell, much 
as does a sponge, while with ris­
ing pressure they give up water 
and shrink."  In girth measure­
ments of his own leg j ust below the 
knee, he observed changes of half 
an inch or more with maj or 
weather changes, and some people 
changed several pounds in weight. 

OUTWITTING GRAVITY 

Of Two Identical Balls, 

One Is Lazy 

Two steel balls of identical weight 
and size recently disproved one of 
the rules of gravitation by rolling 
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at different speeds down an incline. 
Dr. Phillips Thomas, Westinghouse 
research engineer, performed the 
experiment to demonstrate how the 
friction of tiny particles of loosely 
packed powdered tungsten inside 
one of the balls made it lazy by ab­
sorbing part of its energy. 

Westinghouse engineers, 
Thomas explained, have used this 
same principle of energy absorp­
tion to prevent electrical relay con­
tacts from bouncing apart when 
they are closed, thus eliminating 
sparking and reducing wear on 
electrical control equipment. 

MILDEW PROOFING 

Simple Home Treatment 

For Fabrics 

MILDEw can be prevented. This 
is the conclusion reached by Mar­
garet Furry, Helen Robinson, and 
Harry Humfeld of the U. S. De­
partment of Agriculture after 
studying 1 3 5  recommended treat­
ments. Of these, 3 5  were effective, 
about 1 0  practical for home and 
farm use. Tests are continuing in 
the home economics laboratories . 

Use of such finishes will save 
money, these investigators point 
out . Mildew proofing will help 
preserve tents, tarpaulins, sails, 
sandbags, and other pieces of can­
vas equipment often stored in 
moist or poorly ventilated places. 
In the home, shower curtains, 
awnings, and canvas on porch fur­
niture may need treatment. Un­
treated cotton fabrics are likely 
to mildew-then develop discol­
ored , and musty-smelling spots. 
They may be attacked so severely 
that they rot and fall to pieces. 

Directions for treating an aver­
age-size shower curtain illustrate 

Experimenters - Schools - Field Workers 
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DECEMBER 1 940 SCIENTIFIC AMERICAN 341 



The Binary Slide Rule 
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slide rule in precision. Has 
C .  cr. A. K. Log. LLI. 
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1 minute from 0 to 90 
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enameled aluminum. Per­
manently accurate. Dia . 
S %." . Large figures and 
graduations eliminate eye-
strain. Exceptional value 

and utility. Price with instructions $5.00. cash or 
C.O.D.  Circulars free. Your money back if you 
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Gilson Slide Rule Co., Stuart. Fla. 
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one of the simplest methods and 
call only for a good laundry soap 
and crystals of cadmium chloride, 
available at drug stores.  Have the 
cloth thoroughly clean. Heat it in 
a solution of one to two ounces of 
soap to the gallon of water. About 
one and one half gallons will cover 
a shower curtain. Heat 20 minutes, 
remove the cloth, and squeeze out 
excess soap. Put the wet cloth into 
a second solution of cadmium 
cnloride crystals, three ounces to 
the gallon of water, about one and 
one half gallons required. Heat for 
about 30 minutes, wring out, and 
dry without rinsing. Hang to dry 
on a twine line ( a  metal line may 
stain the fabric ) .  This treatment 
does not affect the color of the cur­
tain, which will be resistant to mil­
dew until laundered again. 

PLAINS PREHISTORY 

Five Stages of 

1 0,000 Years 

LONG before covered wagons of 
white settlers j ogged toward the 
West, at least two great migrations 
of red men, their wives, and chil­
dren plodded westward on foot to 
possess the Great Plains . 

New chapters of the central 
Great Plains prehistory, recon­
structed by Dr. Waldo R. Wedel 
of the Smithsonian Institution 
from archeologists' burrowing into 
Indian ruins and searching Plains 
terrain, can be briefed as follows : 

1 .  About 1 0 ,000  years ago, the 
first men and women peopled the 
Great Plains, roving eastward 
from the Rockies. Nomad bison 
hunters, they were some of the 
early Americans identified by the 
distinctive stone dart points known 
today as Folsom and Yuma wea­
pons. 

2. Then came a blank chapter, 
enormously long, when the Plains 
were apparently abandoned by 
man. 

3. The first easterners re-dis­
covered the Plains. They moved 
cautiously, were not numerous, 
and were peaceful Indian settlers, 
not wandering hunters. 

4. Later a second migration of 
different, more progressive Indians 
arrived. Also peaceable, these 
easterners brought the gift of corn, 
made better pottery. They were 
mound building tribes. Myster­
iously, these best settlers abandon­
ed their homes and vanished, be­
fore white men saw the Plains. 

5. The Spanish conqueror, Cor-

onado, seeking non-existent golden 
cities, marched from Mexico as far 
as Kansas in 1 5 4 1 ,  and was the 
first white discoverer to view Plains 
tribes. Nomad hunters were on the 
rise, harrying Indian settlers. Pro­
vided in time with white men's 
firearms and horses, the Indian 
hunter became ruler of the Plains, 
ending Indian dominance with a 
brief bison-hunting era-as bison 
hunters had begun the conquest. 

-Science Service. 

LUMINOUS BRICKS 

GLASS bricks have been used more 
and more widely, because of sev­
eral advantageous features, during 
recent years. Soon it should be pos­
sible to erect walls of glass bricks 
which admit daylight during the 
day and are luminous at night. 
This glowing light from the bricks 
at night would be so well distrib­
uted that there would be no bright 
spots. 

Electricity is passed through 
these bricks, which are coated 
inside with fluorescent material 
similar to that used in the widely­
known fluorescent tubes. If ultra­
violet light is needed in a room, 
the bricks can be made of materials 
which transmit these rays, while 
a small amount of mercury inside 
each brick would be used as the 
source of the ultra-violet. 

Rights to this invention have 
been assigned to the General Elec­
tric Company. 

NEW CORNET 

Design Changes 

Improve Playing, Tone 

S LANTED pistons and a new tone 
spiral are features of a cornet and 
trumpet recently developed by a 
leading American manufacturer. 
Tests indicate unusual playing 
ease, substantial power, and added 
high tones for the new designs. 

While the conventional horn is 
built in an oval spiral, with the 
mouthpiece at the level of the bell. 
the new models provide an ever­
rising air flow. The mouthpiece. at 
which the tone column originates, 
is the lowest point of the tubing 
when held in playing position. This 

. ever-rising air flow" 
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Piston valves on an angle 

feature, the makers believe, may 
account in part for the ease and 
flexibility of tone production. 

By installing the piston valves 
on an angle, a more natural and 
relaxed position of the hand and 
fore-arm is permitted, which in 
turn leads to improved muscular 
control and facility. 

DANGER UNIT 

Degree of Danger 

In Driving Cars 

To MEASURE the hazard involved 
in driving at various speeds, the 
Travelers Insurance Company has 
developed the "danger unit" which 
is defined in stopping distance, 
roll over, vertical fall, and turn­
ing radius, reports the Stone & 
Webster Bulletin. 

Under average conditions the 
distance an automobile moves after 
its driver has decided to make an 
immediate stop varies as the square 
of its speed. A "danger unit" equals 
35 to 40 feet of stopping distance. 
A car traveling at 25 miles per 
hour can be stopped in this dis­
tance, while in stopping from 50 
miles per hour it will travel be­
tween 140 and 160 feet, the equiva­
lent of four "danger units." Nearly 
one full "danger unit" is added 
when the speed of a car is increased 
from 45 miles per hour to 50 .  

In case of too sharp a turn, a car 
will sometimes roll over once for 
each "danger unit" it carries. Thus 
it may roll over once at 25 miles 
per hour, twice at 35 ,  and perhaps 
nine times at 75 .  It is well to re­
member that only in the luckiest 
accident can the driver cling to the 
inside of the rolling car as it does 
its three turns at 45 .  

Striking a solid obj ect at  25  will 
do a car about the same damage 
as if it had been driven off a two­
story building. Encountering a 
stone wall at 50  will be j ust as 
serious as if it dropped from four 
times two stories, or eight stories.  
When Captain George Eyston was 
doing 300  miles per hour and more 
on the dry salt beds of Utah, his 
big engine was packing energy in -

to his car with such industry that 
it was adding one "danger unit" 
for each mile of increased speed. 
Had he hit a solid stone wall he and 
his machine would have been 
smashed as completely as if he 
had driven off a 3000  foot ledge 
into Grand Canyon. 

Each added "danger unit" causes 
the car to require a longer turning 
radius . Thus a car can make only 
one fourth as sharp a turn at 50 as 
at 25 ; one ninth as sharp a turn at 
75  as at 25 .  

RUBBER GLUE 

Non-Flammable, No Odor, 

Keeps Well 

A NEW cement, Texglue, with a 
latex or rubber base, and com­
pounded to afford exceptional ad­
hesive properties and resistance to 
aging has been announced by The 
B. F. Goodrich Company. It con­
tains no flammable solvents. 

The new product is of special in­
terest to upholsterers, awning 
manufacturers, and leather fabri­
cators as well as to anyone having 
any requirement of adhesion of 
fabrics, paper, leather, or other 
porous materials. Texglue also will 
attach fabrics, paper, and other ma­
terials to non-porous surfaces, and 
can be easily cleaned from these 
surfaces when its mission is ac­
complished. 

There are many non-industrial 
uses for Texglue : as an office paste, 
easily removed, leaving clean 
paper surfaces ; for sealing pack­
ages ; applying labels ; posting 
bulletins. It also can be applied as 
an anti-skid coating for rug bases, 
used to repair clothing and house­
hold furnishings, and to stop runs 
in hosiery. 

Non-flammable, with no obj ec­
tionable odor, the cement can be 
stored in normal atmospheric tem­
peratures, with avoidance of freez­
ing temperatures or heat above 90  
degrees. 

HI-JACKING THE ANT 

Farmers Get Ants' 

Collection of Grass Seed 

By hi-j acking the harvest of buf­
falo-grass seed which red ants ac­
cumulate-probably as a source of 
winter feed-southern farmers and 
ranchers can sometimes gather a 
supply of seed at slight cost. One 
farmer in Bell County ( Texas ) got 
about 200  pounds of clean seed in 
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Greater New York 
Member of the Fe-cleral Deposit I nsurance 

Corporation 

tll'lUl" ;11.1 ' 1J/:!41 'I�I.:I. I ·;I.�'nlF/" � 
Inventions manufactured in any size, any �tlll"" 'II 
shape, any quantity, by old established . •  �1E1 ... 
( 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 Hinside" Information. Write 
loday. 
C R ESCE N T  T O O L  CO. ,  D e pt. H ·SA, C I N C I N NATI.  O H I O  

WANTED - MEN 
to cast Christmas Goods, 5 and 10e 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 

Tree 800ks 
IIVENTO 

E VICTOR J. C VANS & O.  
Recistered Patent Attorney 

569-P Victor Bldg., 
Washington, D. C. 

New York City 
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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
mation and details of 
this new invention 
that makes reading 
matter 3 times larger. 

Elizabeth. N. J. 

COMPLETE HOME· 
STUDY C O U R S E S  
and ed uca tional books. 
slightly used. Sold. 
rented. exchanged. All 
subjects. Money-back 
guarantee. Cash paid 
for used courses. Fun 

detalls and Illustrated 72·page bargain catal02 FREE. 
Write todav ! 
N ELSO N  C O . ,  500 Sherman, Dept. l·243. Chicago 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions Developed 
Special Tools. Dies. Gear Cutting. Ete. 

H E N RY Z U H R, I nc., 187 Lafayette St., N. Y. C. 

GE A R S  
In  Stock-Immediate Del ivery 

Geara, epeed reduoers. BProckets. thrue' 
bearin&;8, flexible coupling8, pulleys, etc. A 
complete line illcarried in ourChiC8ltost9ck. 
Can a1eo Quote on 8pe<;in\ ltearll <:>( an.Y .klnd. Send U8 your blue pnnh and InQ,Ulrlee. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 
440·50 North Oakley Ave . •  CHICAGO, III . 

When yon write to 
advertisers 

• The Editor will  appr eciate  
it  i f  y o u  wil l  m en t i o n  
that you S � l E N  T I F I � 
saw it in A M E R  I � A N  

r,():1vcrts grinder into 
oomplete with motor. feet :l!ld cord. 

• Write for Circulnr8. SPEEDWAY MFG. CO. 
1 845 S. Sind Ave .• � Cie.To . l I I .  

- - - - - - - - - - - - - - -
ALNICO MAGNETS \\,I:lJ?;}1 

S t r o n g  � �A 
" FLOATS·.. . . . . _ balance in ,!g¥,s � enough to ' '\� 

� ' � gt!� be
a�s�d � 

tor hundreds of experiments. $1� 
p r  

B y  placing a 7%: o z .  slug o f  ALNICO 
In a soft-iron yoke or frame. it will 
11ft 30 lbs. If in contact with a 
polished surface. Complete . . . .  $3.00 
BLAN. 64·L5 Dey St • •  N. Y. C. 
- - - - - - - - - - - - - - -
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two days from ant hills in a pas­
ture of native buffalo grass, says 
W. J. Neumann, in charge of a soil 
conservation project of the U. S .  
Department of  Agriculture, near 
Temple, Texas. 

Soil Conservation Service men, 
who noticed that red ants collect 
buffalo-grass seeds and pile them 
around ant hills, were able to tell 
the farmer how to get seed for 
planting. The seed material was 
swept together with a stiff push 
broom and then run through a com­
mercial cleaner to separate the seed 
from soil, trash, and weed seeds . 

STEEL EATERS 

Bacteria Thrive on 

Iron and Steel 

T HE discovery that certain bacteria 
living underground thrive on iron 
and steel pipes, causing annual rust 
and corrosion damages running in­
to the millions, was announced at 
the convention of the American Gas 
Association by Raymond F. Hadley 
of Philadelphia, electrical engineer 
of the Susquehanna Pipe Line Co . 

Known as amerobic bacteria be­
cause they live in an atmosphere 
devoid of oxygen, it has been found 
that they can survive for long per­
iods of time when brought to the 
surface. When magnified 850 times 
under the microscope, they appear 
in the shapes of coil spirals or 
curved rods. They are particularly 
hardy. Cultures have been grown 
from soil water taken from under 
ice. They also have withstood tem­
peratures as high as 1 7 6  degrees. 

Once the bacteria have taken 
hold, the maximum life of a pipe 
is approximately seven to ten years. 
The rate of corrosion under their 
attack is nearly three times that 
of other types, with the exception 
of carbon contact, stray electric 
currents, and concentrated acid. 

There are 450 ,000 miles of gas, 
oil, and water distribution systems 
in the United States, all of them 
susceptible to attack by the bac­
teria. 

BUGS IN PLASTICS 

Transparent Sheets for 

New Mounting Method 

FOR schools, laboratories, and 
camps, a new method for mounting 
biological specimens has recently 
been worked out, utilizing Mon­
santo cellulose acetate. The mounts 
consist of two flat sheets with a 
hollow in the center of each. The 

specimen-butterfly, beetle, (lr 
other insect-is laid flat on one 
sheet with the body of the insect 
resting in the hollow. Another 
sheet of the same size is placed over 
this.  Wings and limbs are between 
the sheets while the body rests in 
its cavity. The two sheets are then 

Oval center holds the body 

cemented together. The mount is 
now complete in a permanent, fully 
visible, and insect-proof arrange­
ment. 

The mounts, known as the 
Schwarz Transparent Mounts, are 
being manufactured by the Frank 
Schwarz Studio ,  of St. Louis, and 
distributed through the Central 
Scientific Company. 

APPLE JUICE 

"Flash" Pasteurization Product 

Resembles Fresh Juice 

T HE "flash" pasteurization for 
preserving apple j uice, developed 
by specialists at the State Experi­
ment Station at Geneva, New York, 
provides a reliable and relatively 
simple method for use on the farm 
which will insure a product that is 
being well received by the public 
because of its close resemblance to 
freshly pressed apple juice. 

The essential features of the 
method include straining the j uice 
carefully, heating it quickly to 1 7 0  
degrees, Fahrenheit, and then put­
ting the hot j uice into bottles or 
cans without further treatment. 
After standing for a few moments, 
the containers are quickly cooled. 
The resulting product possesses 
much of the flavor and aroma of 
the freshly pressed j uice and will 
keep indefinitely. 

"Until recently the only juice 
which could be prepared and pre­
served in the kitchen was tomato 
juice," say the Station specialists. 
Now, however, "apple, cherry, 
grape, and many other fruit juices 
are used daily in the home. Im-
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proved quality of preserved fruit 
juices has been made possible by 
development of methods of pro­
cessing within the last few years . 
These improved methods include 
continuous flash pasteurization 
with little or no loss of flavor, 
methods to exclude air from juices 
which formerly caused changes of 
flavor and deposit of undue 
amounts of sediment, and perfec­
tion of containers, both bottles and 
cans. "  

ART IN PLASTICS 

Cold-Molding Material 

Makes Plaques 

PLASTICS have found their way in­
to art many times, yet usually there 
is some difficulty in handling them. 
A new cold-molding plastic, made 
by the Monsanto Chemical Com­
pany, Plastics Division, obviates 
one of the most troublesome factors 

Delicate modeling in plastic 

in plastics molding-the use of 
heat. Consequently, attractive, dec­
orative plaques are now being cast 
from this material by W. L. Stens­
gaard & Associates. An accompany­
ing illustration indicates the deli­
cate modeling that is possible when 
using the material for casting in 
this manner. 

The cold-molding plastic is origi­
nally in the form of a liquid. When 
this fluid is mixed with another 
and poured into molds, it hardens 
without heat into a durable, rigid 
plastic of warm color and pleasant 
texture. 

SAWDUST STOVE 

ON the West Coast there is being 
produced a new sawdust burner 
which reduces the sawdust to a gas 
which in turn is burned in the com­
bustion chamber to give efficient 
heating. The sawdust is loaded into 
a hopper beside the stove. Heated 

by the flame above, the sawdust is 
converted into gas and a small 
amount of exhausted ash. The saw­
dust smoulders on the grate, does 
not backfire, forms no creosote, and 
burns continuously so long as the 
hopper is kept filled. Users have 
reported a fuel cost of 75 cents to 
$ 1 . 5 0  per month. 

GEOLOGIC MUD 

New Technique Verifies 

Geologists' Claims 

MUD deposits, 500  feet thick, on 
the deeper parts of the ocean floor, 
represent the accumulation of all 
geologic time, some 2 ,000 ,000 ,000  
years . Deep ocean deposits grow 
in thickness at the rate of two or 
three centimeters in from 5000  to 
1 0 , 000 years. A layer of sediment 
ten feet thick may represent a time 
interval of from 1 00 ,000  to 200 , -
000  years. 

Dr. Joseph A. Cushman, di­
rector of the Cushman Research 
Laboratory at Sharon, Massachu­
setts, and a noted authority in 
marine geology, recently empha­
sized these facts as being of ex­
treme importance in interpreting 
the geologic history of ocean muds, 
because wide ranges in geologic 
time are thus preserved in core 
samples of only a few feet in 
length. 

Vertical core samples 10 to 1 2  
feet long have recently been col­
lected from the deeper parts of the 
North Atlantic by the Piggot 
"gun," invented by Dr. C. S. Pig­
got, of the Geophysical Laboratory 
of the Carnegie Institute of Wash­
ington. Core samples obtained 
along the line of the Atlantic cable, 
from Newfoundland to Ireland, 
contained abundant fossil remains 
of tiny life forms, diatoms, and the 
snail-like foraminifera, which re­
flect climatic conditions prevalent 
at the time of deposition. Warm 
water foraminifera, such as live 
now in the Gulf Stream, alternate 
with types characteristic of the 
Arctic . These alternations of cold 
and warm types of foraminifera 
probably correspond to the known 
advances and retreats of the great 
ice sheet that once covered half of 
the North American continent. 

Even mud samples taken from 
the deepest portion of the Carib­
bean reflect the thickness of the 
great ice cap once lying far to the 
north. Cores from the Caribbean 
were described as showing definite 
zones of concentration of warm 
water foraminifera separated by 
zones in which they were absent. 
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Model "C," 9" x 3' Workshop Bench Lathe with hori­
zontal motor drive. reversmg motor and reversing 
switch. Weight 320 pounds . . .  $ 1 14.50 

• Only with a preciSion lathe can you be as­
sured of the extreme accuracy required for 
precision work . South Bend Lathes are designed 
to give this accuracy and to simplify the most 
d ifficult metal working jobs. 

South Bend 9" Workshop Lathes are made 
in Model A with quick change gears and a 
friction clutch for power cross and power longi­
tudinal feeds, Model B w ith plain change gears 
and friction clutch for power feeds, and Model 
C with plan change gears and hand cross feed. 

S O U T H  B E N D  L AT H E  W O R K S  
512 E. Madison St. South Bend. Ind . •  U.S.A. 

"We favor adequate preparedneJJ for naltonal defenu" 

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, prepaid 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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new! 
D E C O  F I L E S  

WITH BUILT -IN VIEWER 
-the last word in negative and 
slide filing systems, enabling you 
to put your finger immediately 
on the slide or negative you 
wish. 

MODEL 1 3 5  

DECO 35 mm.  F I LE & VIEWER 
Sturdily built, all metal welded 
case, finished in rich wrinkle 
brown ; easy and safe to carry 
about, because it is equipped 
with a snap catch and carrying 
handle. 

Holds 1500 negatives in strips 
of 4 in cellophane envelopes ; or 
partitions can be removed to 
accommodate film cans. Sepa. 
rate compartments in cover 
holds file cards for indexing 
film, printed with complete data. 

Comes completely equipped 
with 12 file cards, 24 cellophane 
film strip envelopes, 26 file sepa-
rators. Only $3.75 
MODEL 155, same as above, 
but takes seventy 2 x 2 slides. 
Price �3.75. 
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Mail Orders Filled. 

Write Dept. S. A. D. 

32d St. near 6th Ave., N. Y. 
World's Largest Camera Store 

Built on Square Dealing 

CAMERA ANGLES 
Conducted by J A C O B  D E S C HIN I A.R.P.S. 

All Contrasts In One Paper 

C
HANGES in the color of the printing 

light when teamed with a suit­
ably coated printing paper will af­
ford a variety of tone contrasts in the 
one paper. With this as a basis, the 
Defender people went to work to pro­
duce the paper and the method by 
which "complete contrast control" 
could be had in one grade of paper. 
The result is Varigam ( varied gam­
rna) , and the tests we have given it 
indicate the method to be both suc­
cessful and useful. 

We made three separate tests on 
different occasions under the follow­
ing conditions : Darkroom illumina­
tion was by red safe-light, Varigam 
being sensitive to the ordinary print­
ing safelights but not to red. A nega­
tive of rather stronger than normal 
density was used in two of the tests 
and a normal strength negative in the 
other. Development was in D-72 
diluted 1 to 2 for two of the tests and 
in the Defender recommended 55-D 
in the third. In the first two tests the 
bath was made up as usual and the 
whole batch run through in the one 
bath. In the last test, with the 55-D, a 
separate, new bath was made up for 
each print to assure like developer 
conditions for each of the prints. The 
temperature for each bath was held 
at 70 degrees and development was 
for 1% minutes.  The enlarger light 
source was the popular "211." 

With each package of Varigam 
paper, Defender supplies a yellow and 
a blue gelatin filter, together with a 
cardboard filter holder between which 
the filters are sandwiched by binding 
the edges with lantern-slide binding 
tape. These filters are held under the 
enlarger lens or attached to the lens 

YBl 

barrel with tape. By varying the pro­
portionate length of time during 
which each of the filters is held under 
the lens, thus coloring the light yellow 
or blue, as the case may be, different 
grades of contrasts are obtained on 
the one paper, blue light providing 
contrast-yellow light, softness. 

A test strip is made in the usual 
way. For this purpose the manu­
facturers recommend making a test 
with all blue light, but we have found 
it easier to j udge proper printing time 
by cutting the exposure time in two, 
exposing half the time through the 
blue, half the time through the yellow 
filter. The exposure learned through 
this test will be the same for all other 
combinations of the two filters. In our 
test, the total exposure time was 14 
seconds, and this remained the same 
for all the prints made from the same 
negative, the timing being distributed 
as follows : 2 seconds for the blue, 1 2  
seconds for the yellow ; 4 seconds for 
the blue, 10 seconds for the yellow, 
and so on, plus 14-second exposures 
made entirely with yellow light and 
entirely with blue light. 

The resulting print contrasts gave 
a range from very soft gradation to 
very hard, with prints of distinctly 
different contrasts in between the two 
extremes, from the same negative .  

A more convenient method o f  alter­
ing the color of the light is the use of 
the Duraline Print-Control Filter Set 
prepared especially for Varigam paper 
by Harrison & Harrison, of Holly­
wood, California. These are available 
in either the Standard Set, which 
contains ten filters with varying mix­
tures of the yellow and blue filters, 
or the Special Set, containing five 
filters. The first provides ten degrees 
of contrast from YB l (very soft) to 

YB5 
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YB l O  ( extra hard ) , while the smaller 
set includes YB l ,  YB3,  YB5, YB8, and 
YB lO .  The latter is quite satisfactory 
and if an additional filter may be re­
quired later on, it can be purchased 
separately. With the set comes a dual 
snap holder, fitting a designated lens 
diameter. The filters are easily 
snapped in and out. In addition, a 
lock ring may be had for permanent 
attachment to the lens barrel. 

The other two tests were made with 
the Duraline filter set, and provided 
an amazing range of contrasts in the 
same printing time for each of the 
prints. YB5 was used for making the 
test strip, after which all prints were 
made for the same time, the filters 
being snapped in and out successive­
ly in easy, routine fashion, except that 
in the 55-D tests, a new bath was 
made up for each print. This was for 
test purposes only, however, and is 
not necessary in normal working 
practice. An indication of the range 
may be seen in the reproductions 
made, respectively, through the YB l ,  
YB5, YB8, and YB IO  Duraline filters. 
If the engravings do j ustice to the 
originals, you will be able to j udge 
of the results for yourself. 

We believe that in actual use, the 
average worker will eventually settle 
down to two or three, perhaps four 
filters or filter combinations.  ( Inci­
dentally, the Duraline filters must be 
used separately and not in combina­
tion with each other, since the varying 
combinations of blue and yellow are 
already incorporated in each of the 
filters. )  The other filters will be used 
for those special negatives requiring 
other than routine treatment. 

In actual use, the Varigam worker 
will forget all about the usual contrast 
designations and refer to them as YB 
contrasts instead. In the beginning, 
he will make up a panel of prints from 
a negative of normal contrast and 
bind them into a folder or mount them 
over his printing table. This panel he 
will use as a guide in selecting the 

YBS 

proper filter to use with a particular 
negative. If the negative is softer or 
harder than normal, he will make the 
proper allowance, j ust as he would 
with different grades of paper. The 
advantage with Varigam, however, 
will be that a change in the filter 
rather than the paper is all that will 
be called for. After the worker has 
become accustomed to processing 
Varigam, he will refer to contrasts 
not as normal or medium or hard, but 
as YB5, YB8, and so on. And this, 
we feel, is a very definite and helpful 
advance in the art of printing. 

Movie-Making With a Purpose 

IF you make a plan and try to stick 
to it, your movie-making activities 

will be the more valuable because 
they will build up to a definite goal 
rather than a miscellany of discon­
nected short lengths. Moviemaker 
George Post, of New York City, who, 
incidentally, has been shooting Koda­
chrome exclusively ever since it ap­
peared on the market, has a scheme 
that, to our mind, is worth imitating. 
George has a rather wide range of 
interests, finding pleasure in shooting 
either flower closeups or the Cuban 
dancers at the World's Fair, scenic 
effects in the country or subjects in 
the intimacy of his own home. But 
one thing he abhors, and that is mix­
ing his interests on any one reel. The 
plan he follows is this:  Whenever he 
comes across a subj ect he likes, he 
shoots as much film as he thinks 
necessary and spools it onto an empty 
400-foot reel. If his next subj ect is 
in another category, he spools it onto 
still another reel even though the first 
has only 50 feet on it. When he has 
occasion to shoot another aspect of 
the first subj ect, he adds this footage 
onto that reel. And thus he proceeds 
until the 400-foot reel of the one sub­
ject has been filled. In this way he 
edits as he goes along, cutting off 
what he does not want before splicing 
it. He tries when possible to get at 

YBIO 
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HAVE THE FUN OF 

� 
SAVE MONEY WITH 

�� 
I t's great fun developing pictures yourself. 
Once you've developed your own camera 
shots, enjoyed the photographer's biggest 
thrill-that follow-through in the darkroom 
-you'll never want anyone else to handle 
your p i ctures.  I t ' s  a chance to save r e a l  
money, too. F o r  to t h e  economy of home 
developing, Lafayette adds an extra saving 
-lower prices on top-quality photo equip­
ment. Just compare this roll film developing 
kit for value ! 

L�ette 
Roll Film 

DEVELOPING KIT 
A C O M P L E T E  
D E V E L O P I N G  
outfit.  Contains  
everything you 
need to develop roll fi lm from 35 mm. to size I 1 6. 
I ncludes Lafayette's Adjustable Roll Film Tank­
all  operations, except actual loading, may be car­
ried on in full daylight (complete instructions for 
tank development). Also, Lafayette Minigrain 
special fine-grain developer-makes u p  to 32 oz, 
of solution; one can Acid-Hypo for prepar- $2 49 
ing Y2 gallon of fixing bath. Complete, only • 

You can locate any 
instantly when you keep 
them neatly-and safely 
s t o r e d  i n  L a f a y e t t e  
negative fi les. These are , one-piece cases 
designed to .withstand years of service. They come 
in three sizes: No. I for 35 mm. and Bantam nega­
tives; No. 2 for vest pocket ( 1 27); No. 3 for 1 1 6 
and I 20 fi lm. All provided with 1 00 glassine $l 59 
envelopes and index cards. Size Nos. I ,  2 ,  3 •

••• h 

NEW YORK, N. Y. 100 Sidh Ave. 
CHICAGO, ILL. 'Xl I W. Jackson Blvd. 
ATLANTA, GA. 265 Peachtree Street. 
BOSTON, MASS. BRONX, N. Y. 
NEWARK, N. J. JAMAICA, L. I. 

I LAFAYETTE CAMERA I 
I DEPT. 8} M - I OO SIXTH AVE., N EW YORK, N. Y. I I I I 0 Please Rush FREE Catalog No. 8 1 .  • I 0 I enclose $ . . . . . . . . . . .  Rush my order. I 
I I 
I NAME . .  I 
I I 
I ADDRESS . .  I :. ��._ ._._;;;;; ;;;; ;;;; .;;;; _ _  S�T!.;; _u_. _ _  .;": 
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F ifth Annnal  S c i e nt if ic  A m e r i c a n  

A M A T E U R  P H O T O G R AP H Y  C O N T E S T  
[For Complete Contest Rules, See Page 286, November 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 r e e  S p e c i a l  
A w a r d 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 maj or 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 given 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 51 25 LON GINES, Corona­
tion Model, Solid Gold, Men's Wrist 
Watches. 

2nd. Three 585 LON GINES, Pre­
sentation Model, Solid Gold, Men's 
Wrist Watches. 

3 r d .  T h r e e  F E D E R A L  N o .  2 4 6  

4 t h .  T h r e e  F E D E R A L  N o .  3 4 5  
Photo Enlargers (List Price S42.50). 

5th. Three PIERCE CHRONOGRAPH 
Men's Wrist Watches ( List Price 
$1 9.15). 

6th. Three BERMAN-MEYERS Flash 
Guns  comp lete with case (L ist  

Photo Enlargers (List Price 549.50). price 51 5). 
7th. Three F I N K - R O S E L I EVE  Vaporators 

( List price 51 2.50 ) 
HONORABLE MENTION 

1st. Three Fink-Rosclieve "Hi­
Spot" Hollywood type spotlights. 

2nd. Three Mimosa Perkino de­
veloping tanks. 

3rd. Three Raygram Wood- Chrome 
Tripods. 

4th. Three Fink-Roselieve Audible 
Timers. 

5th. Three Fink-Roselieve Satin­
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. 7 1 5  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 
Ivan Dmitri, artist and photographer 

T. J. Maloney, editor of U. S.  Camera 
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::)---

least 400 feet of any one subject he 
tackles, though the period between 
the first shooting and the last may be 
a year. 

Spiral Binding 

YOU can now bind your own pictures 
in the same way the big annuals 

do. Select a group of your best shots, 
preferably centering around a single 
subject-the baby, for example­
mount them on thin cardboards or use 
double-weight prints unmounted, and 
send them along to a firm that makes 
a specialty of this service. You must 
also provide a front and a back cover, 
which may be heavy cardboard of a 
desired color. It is recommended that 
25 double-weight prints should be the 
maximum selected for any one book; 
otherwise, the books become too 
bulky and awkward to use. Prints 
should not be larger than 8 by 1 0  
inches. The charge i s  only 15  cents 
for each book. The firm is Spiral 
Bindings, 148 Lafayette Street, New 
York City, New York. Mailing charges 
are extra. 

Local Boy Makes Good 

A BORROWED camera, much enthus­
iasm and first-hand knowledge 

of the terpsichorean art, started 
27-year-old Constantine, New York 
City dancer (he prefers to use this 
name j ust as he has done in his dance 
work) , off in photography a little less 
than a year ago. Unaccustomed as he 
was to the vagaries of the camera 
shutter and finder, he cut off heads, 
legs, et cetera, and wept afterwards 
at what he called his stupidity, al­
though, as everybody knows, the 
name for that is inexperience. 

In time, however, he was able to 
get the dancing figures intact on the 
film and to make creditable prints. 
As he gained proficiency, confidence 
came along too, until the day came 
when he felt he was good enough to 
deserve a camera of his own. To make 
a long story short, he now has pro­
fessional equipment, including a 

7th Symphony of Beethoven 
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miniature camera and the Speed 
Graphic, using the latter for flash 
work almost exclusively, and has as­
sumed the mantle of dance photog­
rapher. 

The best part of our story is that 
Constantine did so well that the Ballet 
Russe dancers permitted him to come 
backstage for posed flash shots and 
work from the prompter's box with a 
miniature camera during the per­
formance. He used the Contax in the 
latter vantage point and was able to 
get very good stills of action at 1/50 
second with the f/1 .2  Sonnar lens 
wide open. The pictures he made on 
these occasions turned out so success­
fully that the Kamin Gallery in New 
York City staged a one-man public 
exhibition of a selection of his best 
pictures. Specialization in the one 
field he knew particularly well is un­
doubtedly the reason for Constan­
tine's sudden rise to fame. 

Printing-In Clouds 

W
E recen�IY had occasion to print 

clouds mto a bald sky, yet retain 
a sharp outline of a projecting figure 
in the foreground. The j ob was ac­
complished in a rather simple manner. 
Instead of the usual procedure of 
making an exact outline of the fore­
ground and keeping it shaded with 
painstaking exactness while the 
clouds were being printed in, a rough 
outline was made for the foreground. 
The sky being dense, a straight pro­
jection of the negative provided the 
foreground subject image, with noth­
ing but white paper where the clouds 
were to be. 

This print was then placed in the 
developer. As soon as the image had 
come up very lightly, the print was 
removed from the developer bath and 
placed in the stop bath. It was then 
swabbed with cotton and placed on 
the easel again, with a blotter under- , 
neath to protect the easel. The cloud 

' 

negative, which was previously strip­
tested, was then proj ected while the 
foreground was shaded roughly with 
the rough outline mentioned. The ex­
posure complete, the paper was re-

For your 
favorite photo fan, 
one of Eastman's 

Finest 
o CONVE N I E N T  

T O  CA R R Y AS 

A WA TCH 

8 COUPLED 

R A NGE FINDER 

MODEL 

e FINEST OF 
FOLDI NG KODAKS 

o R ICH IN  NEW 
FEATURES 

ONLY EASTMAN M A K E S  THE  K O DA K 

o KODAK BANTAM (1/4.5) 

Kodak Bantam (f /4. 5 )  gi ves speed and 
precision of Kodak Anastigmat Special 
lens, 1/200-second shutter. Through 
modern photofinishing, it leads to 
black-and-white pictures 2.)4 x 4 inches. 
Also takes full-color pictures $2250 
on Kodachrome Film. -

8 KODAK 35 with range finder 
All the Kodak 3 5  precision features­
plus coupled range finder. Kodak 
Anastigmat Special j/ 3 . 5  lens; 1/2 00-
second shutter. Modern photofinishing 
leads to black-and-white prints 2.)4 x 4 
inches. Also takes Koda- $4750 
chrome (full-color) Film. -

., KODAK MONITOR SIX. 1 6  
One of the greatest cameras for 2� 
x 4l4-inch pictures. Kodak Monitor 
Six- 1 6  has Kodak Anastigmat Special 

j /4. 5 lens in 1/400-second Supermatic 
shutter (9 speeds, delayed action ) .  I?oubl� - exposur� pre�en- $4850 
tlon. Fllm-centenng device. -

o KODAK VIGILANT SIX. 1 6  
An instant hit . . .  with self-erecting 
front. Retracting body shutter release. 
Kodak Anastigmat 1/4. 5 Special lens, 
1/400-second Supermatic shutter. Pic­
tures, 2� x4l4 inches. At your dealer's 
. . .  Eastman Kodak Com- $4250 
pany, Rochester, N. Y. -

Give a Kodak 
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A PRECISION TIMER 
With Dual Automatic Control! 

Bee Bee 
AUTO TIMER 

FOR 
ENLARGING 

AND 
PRINTING 

Here's a timer 
that does TWO 
importa.nt dark­
room tasks . . .  
does them with 
split-second ac­
curacy . • .  and 
will remain ser­
viceable and ac­
curate indefi­
nitely. Employs 
highest quality 
s y n c h r o n ous .  
low-speed motor 
• . .  and a micro­
switch good for 
one million op­

erations without failure. And it's extremely com­
pact, measuring about 5" square: and is furnished 
housed in a durable die-cast aluminum case. with 
rubber covered leads of generous length. Here's 
how it operates. 1 Slight touch of micro-switch toggle starts 

the exposure period • • •  safety light auto­
matically turns off, enlarging or printing 
light automatically turns on. 

2 At termi.nation of pre-set exposure period, 
the enlarging light turns off, the safety 
light turns on. 

3 Mechanism resets itself for duplicate ex· 
posure of exact duration. 

4 Split. second accuracy assured by mi· 
crometer control of 60 to 1 ratio. 

Ask your dealer to show you this convenient. life­
time dark-room aid. made by Arneri-
ca's leading timer manufacturer. $16 75 Litertaure on request. Price. . . . . . . . • 

B U R l."E I G H  "B 'R O O K S INC. •--"P H O T O  G O O O S 
1 2 6  w 42'D S T R 'E 'E T  N 'E VV  Y O R K C I T Y  

• • • Giving MORE and 
BETTER VALUES in USED  CAMERAS 

LEICA M o d .  F. F3 . 5  Elmar. F.P. List $ 1 7 6 . $79.50 
ARGUS Mod. A. F4.5 Argus. List $ 1 0 . . . .  6 . 0 0  
K O D A K  RETINA I F3. 5 Xenar. C ompur. 

List. $ 4 8 . 5 0 . . . . . . . . . . . . . . . . . . . . . . . .  27.50 
WELTI WATSON F2. 9 Cassar. Compur. New 29.50 
C ONTAX 1. Case. F2. 8 TessaI'. F.P. List. $ 1 5 0  67.50 
DOLLINA III F2.9 Cassar. C.R. List $ 9 0 . . 42.50 
C ONTAFLEX. Case. F2.  Sonnar F.P . . . . . . . 140.00 
PERFEX 4 4  F3 .5  Scienal'. F.P.  List $ 3 7 . 5 0  24.95 
% V.P. !HAGEE PARVOLA A F3.5 ·lhagee. 

Compur. New . . . . . . . . . . . . . . . . . . . . . .  22.50 
% V.P. KODAK VOLLENDA F4.5  Radionar. 

Pronto. List $ 2 2 . 5 0 . . . . . . . . . . . . . . . . . .  12.50 
% - 1 2 0  RIFAX F2.9 llodenstoek Trinar. 

Compur . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.59 
% - 1 2 0  IMPERIAL F4.5 Vidinar. Com pur.  

New. List $30 . . . . . . . . . . . . . . . . . . . . . .  19.50 
2 % x3 % 620  KODAK F4.5 Compur.  S.T.  

List $ 3 9 . 5 0 . . . . . . . . . . . . . . . . . . . . . . . .  24.50 
2 % x4 %  VOIGTLANDER BESSA F4.5 

Skopar.  Compur S . T. List $39.50 . . . . .  19.50 
2 '\'2X4 % ORION F6.3  Vail'. List $ 2 7 . 5 0 . . 9.95 
2 % x 2 %  K ORELLE II. Case.  F2 . S  C.z.  

TessaI', F.P.  List $ 1 6 9 . . . . . . . . . . . .  . 105.00 
2 % x2 % R OLLEICORD. Case.  F3.5  C.Z.  

Triotar. CompUl'. List  $ 7 6 . . . . . . . . . . .  49.50 
3 %. x4 %  R.B.  GRAFLEX D. I S cm. F3.5 

S chneider. F.P. List $ 1 86 . . . . . . . . . . . . .  89.50 

10· 0 ay M O N EY BACK G U A RA N T E E  

N ew Bargain List Just Out ! S e n d  A l l  Requests and 

M ai l  O r ders to 142 F U LT O N  ST. 
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placed in the developer and left there 
for the full time, after which it was 
placed in the stop bath as usual, fixed 
and washed. The result showed sharp 
image outlines with clouds printed 
into the bald sky, the whole giving 
the effect of having been made from 
a single negative-no break was to 
be seen anywhere. 

Light Makes the Picture 

W
ITH great economy of light re­

flections, with only the salient 
points high-lighted and the rest in 
semi or complete darkness, the accom­
panying illustration of the outdoor 
musician was made at night outdoors 
by the light of a few small ceiling 

bUlbs. Shooting from street level up 
to the band-stand, the exposure was 
1/10  second at the full opening of the 
Tessar f/3 .5.  The light outlines the 
instrument in j ust the right places, 
providing just enough high-lighting 
for the purpose and no more. Vibra­
tion of the instrument is apparent in 
the outline high-lights, thus affording 
an impression of a tuba (or whaddya 
call it) in full blast. 

Touring Exhibit Proposed 

F
EELING that some method is in 

order for giving impetus and 
assistance to local photographic con­
tests, Albert Greenfield made the fol­
lowing proposal in a recent issue of 
the New York WorLd-TeLegram " . . .  to 
formulate plans for a traveling ex­
hibit of photographic equipment, com­
bined with local photographic con­
tests under the auspices of a grand 
council comprised of representatives 
of every organized trade association in 
the photographic field."  

"Why forget about the amateur 
photographers? " asks Mr. Greenfield. 
"They are the ones to see and inform 
about new equipment, and in their 
interest lies the market of the photo­
graphic industry. 

"The traveling exhibit that I have 
in mind could start in New York City, 
go to Philadelphia, then to Boston and 
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BOOKS---BOOKS 

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· 
nero $2.85. 

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

SYNCROFLASH PHOTOGRAPHY, by Wil· 
lard D. Morgan. Flashlight bulbs, 
as sole and as supplementary light 
sources for photo graphy. Equipment 
and how to use it. $2 .10.  

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

T HE Boys' BOOK OF PHOTOGRAPHY, 
by Edwin Way Teale. The complete 
gamut of photography from history 
to mo dern practice. Essentially prac· 
tical for boys b oth young and old. 
$2 .10. 

PHOTOGRAPHY By INFRARED, by Wal. 
ter Clark, F.R .P.S. Accurate technical 
information on the whole subject of 
the title. How to obtain the best 
results. $5.1 0. 

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 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 

OOKS BOOKS 

--CA M E R A  ANGL E S--

to every important city in the East. 
This exhibit would then cover every 
important city in the South and Mid­
west, and eventually reach the West 
Coast. After a complete tour of the 
country has been made, a new revised 
show would be organized again to 
tour the country." 

Sounds swell, AI. When do we 
start? 

For F errotypers 

I
F you have been having trouble 
ferrotyping your glossy prints on 

chrome-plated tins, check over your 
procedure and see if the following 
may help you to get better results. 
After the prints have been washed, 
rinse them in warm water before lay­
ing them down on the warm-water 
washed tin. Pass a rubber squeegee 
over the backs several times, length­
wise and cross-wise. Then sponge 
over the back with a squeezed 
viscose sponge, making particularly 
sure that all water has been forced 
out at the edges of the print, as well 
as from the entire surface. Inci­
dentally, single-weight glossy prints 
are easier to ferro type than double­
weight paper. 

• • • 

WHAT'S NEW 

In Photographic Equipment 

SOLAR COPYING STAND ( $ 17 .50 ) : For 
use with any type camera with 

suitable bellows extension or supple­
mentary copying lens. Adjustable 
camera supporting arm permits 
camera to be brought down within 
eight to ten inches from baseboard, 
depending upon size of camera used. 
At top distance camera is about three 
feet from board. Sliding rod, hexag­
onal shape, permits in-and-out ad­
j ustment over eight-inch range, mak­
ing possible to set camera at any of 
six different angles. Complete assem­
bly includes standard Solar baseboard, 
upright standard, and adjustable 
camera supporting arm. 

F-R ADJUSTO PRINT PRESS ( $3 .95 ) : 
Accommodates 100 prints between 

blotters. Heavy, all-steel construction 
designed to eliminate warping. Di­
mensions 12 by 15 inches;  takes prints 
up to and including 1 1  by 14.  Top 
section of press fastened to bottom 
section with two locking lugs. Four 
rubber snubbers on base prevent 
scratching of any surface where press 
may be placed. 

AGFA VIKING CAMERAS ( $ 13 .75 to 
$18 .75 ) : Equipped with //6.3 or 

//7 .7  anastigmat lens. Take eight 
pictures 2 1/4  by 3 1/4  or 2 lj2 by 
41/4 inches. Standard equipment in­
cludes built-in, body shutter release ; 
optical eye-level and reflecting, 
waist-level finders; hinged back and 
easy-loading spool carriers;  self-
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Splendid opportunitieL Pretlare IJ1 
spare time. Easy plan. No previoul 
experience needed. common schoof 
education !ufficient. Send for free 
booklet, "Opportunitiel in Photoa:r •• 
phy". particulan and requirement •• 
American School of Photograph� 

Dept. 2288 3601 Michipn Ave. Chicaao, "1. 

When yon write to 
advertisers 

• The Editor will appreciate 
i t  i f  y o u  w i l l  m e n t i o n  
that you S C I E N T I F I C  
saw it in A M E R I C  A N 

When you buy an 8 mm. motion picture camera. it is 
good judgment to choose one that will meet present 
andfuture needs. So choose an easy·to·operate Filmo 
8-the "Companion" 8, the "Sportster" 8,  or the 
Turret 8. With every Filmo. "what you see, you get" 
-in black-and· white or realistic full color! 

These three eights, precision-built by the makers 
of Hollywood's professional equipment, are basic 
cameras designed to keep pace with your progress. 
And they are the lightest and smallest of all fine 
movie cameras! 

Literature setting forth the many exclusive fea. 
tures of Filmo 8 ' s  will be sent without cost or obli. 
gation. See the Filmo 8's at your dealer's-and you'll 
decide one of these leaders is  the camera for you. 
Bell & Howell Company, Chicago; New York; 
Hollywood; London. Established 1907. 
i:!i l l I l I l I l I l I l l I l I l I l l I l I ' l l I l ! l I l l I l I l I l I l I l I l I l l I l I l I l I l I l I l l l I l l l l l I l I l I l I l I l I l I l l I l I l I l l I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1i\'; 
� Only a Filmo 8 offers all these features . • •  � � • A lifetime guarantee! • B u ilt-in tnechanistn g 
� • Autotnatic sealed l u -

f o r  slow-tnotion and � 
� brication . . .  no oiIing. �r!in��e d  c a r t o o n  g � • Adaptability

. 
to grow • " Drop-in" threading � 

� with your skIll .  • • •  no sprockets. � 
0:;11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 I 1 1 I 1 I 1 1 I 1 I 1 1 1 I 1 1 I 1 I 1 I 1 I 1 I 1 1 I 1 I 1 Iii) 

For those who prefer the 1 6  mm. m o vie camera, 
Filmo A uto Load, priced from $115 . 

BELL & HOWELL COMPANY 
1838 Larchtnont Ave •• Chicago, 111. 

Send free, 16-page booklet telling aU 
about ( ) Filtno 8 tntn. Movie Catneras ; 
( ) new 16 tn tn .  Filtno Auto Load. 

Name . 
Address . . .  
City . . . . . . . . . .  . . . State . . . . . . . .  SA 12-40 

P R E C I S I O N - M A D E  B Y  

$eIt g r/l0eue4 
3 5 1  
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for Christmas 
Give and Use 

VICTOR 
Speed FLash 
Equipment 

Accurately synchron izes 
between· lens  shutters 

Speed ·O·M atic 
Flash Synchronizer 

ready 

to use 

GET this modern VICTOR 
synchronizer and capture all 

the holiday fun around your 
home this Christmas. There's a 
model to fit your camera if it 
has a between·lens shutter that 
accepts a wire release. See your 
dealer or WRITE for our 66th 
Year Folder. 

JAS. H. SM ITH & SONS CORP. .1246 Colfax St.  

T H I S  B I G  
N E W N O N · 
T E C H N I C A L  
I LLUSTRATED 
B O O  K EX-

PLA I N S  
Lenses 
Light meters 
D eve loping  
Printing 
En larg ing 
The D arkroom 
Formulas 
Color Prints 
Lighting 
Com posit ion 
Exh ib it ing  
M ot i on P i ctures, 
Etc., Etc. 

with 
64 diagram,s 
and drawings 
36 halftone 
p lates 

G riffith, I n d iana . 

C O M PL E T E  
I N T R O D U CTI O N  T O  

P H O T O G R AP H Y  
by J. HARRIS GABLE 

Editor, Journal of the 

Photographic Society of 

America 

Make prize-winning shots 
the way experts do ! Get 
out of the amateur rut and 
make photographs you'll be 
proud of. It's  easy if you 
know how. This book tells 
you everything you need to 
know . . . trick eftects. 
photomontages. color prints, 
movies, action shots, etc. 
. . . information compara­
ble to a complete course in 
a school of photography that 
would cost at least 5300-
and many aspects schools 
don' t even touch. Here are 
all the latest developments 
at your fingertips plus 
many special methods and 
processes. (Contains com­
plete laboratory manual . )  
G e t  bigger returns and more 
enjoyment out of your cam­
era. Send for this compact, 
authoritative book now. 

To get book, write name, 
address, business connec· 
t;on or reference in margin 

SEND NO of this a d  and mail t o  Harper &: 
Bros .• 49 E. 33 St., New York. 

M 0 N E Y After 5 days remit only $3.00 
or return book. 
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erecting front. Both models focus 
from 5 feet to infinity; shutter speeds, 
1/25, 1/50, and 1/100 second, bulb and 
time exposures. 

TIMETER ( $24.S5 ) : Synchronized ex-
posure meter and automatic timer 

for use in enlarging. Electric-con­
trolled light measurement eliminates 
use of test strips, providing indication 
for correct grade of paper to use for 
given negative. Timeter provides pre­
cision control, accurate readings, 

synchronous calibration, automatic 
timing, complete paper speed chart of 
all papers. Exposure time range 3 to 
120 seconds. Light meter range 1 / 100  
to  4 foot candles.  Paper speed range 
o to 100 Timeter rating. Plug meter 
into 1 1 0  volts, 60 cycles AC electric 
socket. 

GEM KOLOR CHROME : ( $ 1 .2 5 )  Devel-
oper-toner permitting toning si­

multaneously w i t  h development. 
Available in five essential colors : 
sepia, blue, green, magenta, yellow. 
Kit includes three units:  developer, 
toner, fixer. Many shades and hues 
possible by mixing colors in various 
combinations. Any print already made 
!in black-and-white may also be 
toned. Can be used for toning various 
portions of print in different colors. 
Colors controlled locally on finished 
print. Permits making color trans­
parencies from regular black-and­
white negatives. 

FOTOFOAM ($ .75 ) : Cleansing agent for 
photographic use. Cleans films and 

plates. Drying time speeded 2 5 %  to 
40 % .  Aid in retouching, reducing, in­
tensifying, toning. May be used to 
clean tanks, trays, glassware. 

FLUOR-O-PHOTO ( $ 1 02.50 for light 
and stand, less tubes ) : Bardwell & 

McAlister eight-tube fluorescent light, 
Type 15 .  Tubes 24" by 1 % ", 20-watt, 
either white or daylight type. Indi­
vidual starting switches replaceable 
by using small friction socket fur­
nished with each light. Normal height 
range 5 feet to 9 feet. Special 
counterbalance stand permits easy 
raising or lowering. Accessories 
available for unit include low arm 
adapter called "Knee Bracket." With 
this, light may be operated from as 
low as two feet to height of five feet. 
Wing shades, mounted on sides, also 
available. 

AGFA INFRA-RED FILM : Now available, 
in addition to 35mm, in three pop­

ular roll-film sizes-AS ( same as 1 2 7 )  
$.40 ; PB20 ( same a s  620)  $.45 ; B 2  

"Make Money 
With 

Your Camera " 

Photo-Markets 
This 1 44-page book 
tells what to "shoot," 
how and where. Gives 
directions for submit­
ting photographs to 
magazines.  L i s  t s 
hundreds of markets 
for photographs, to­
gether with the types 
m 0 s t suitable for 
each. 

Ninth Edition 
Revised-U p-To-Date 

50 Cents, Postpaid 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 

Profitable 
Photography 

with the 
Miniature Camera 

By Edwin C. Buxbaum, A .R.P.S. 

B
ESIDES having a consider­
able amount of fun with the 

miniature camera, making trick 
"shots," art photographs, and the 
like, you can also use it for spe· 
cial paying work. This little 
paper-bound booklet of 72 pages 
tells not only how to make inter­
esting photographs that are sal­
able to news agencies or maga­
zines but also gives many clues 
to the very large number of types 
of photographs that can be sold. 
For those who wish to mix profit 
with pleasure this booklet should 
prove most helpfuI.-$1.10 post­
paid. 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N.Y. 
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( same as 120)  $.45.  With suitable fil­
ter is specially sensitive to deep red 
and infra-red regions of spectrum, 
recording blue skies in dark tones, 
and green foliage, light-colored build­
ings, white clouds and similar sub­
j ect-matter in various tones from 
light gray to clean white. Require­
ments: bright sunlight and red or 
other blue-extinction filter for ex­
posures, which average, with filter, 
1/25 second at f/5 .6  to f l 6.3 .  Film is 
fine grain, has moderately brilliant 
gradation and effective type of anti­
halo protection. 

KODAK ELECTRIC TIMER ( $9.50)  : 
Sixty-minute timer for A.C. only. 

Neatly designed die-cast case finished 
in smooth gray. Large dial with easy­
to-read figures ;  minute and second 
hands. 

FILMO FADER: Designed for profes-
sional effects with amateur movie 

cameras. Adjustable indicator visible 
in camera viewfinder shows when 
fades and wipes are completed. Fader 
said to be automatic ; fits all makes of 
8 and 1 6mm cameras and makes 
fade-ins, fade-outs, wipe-ons, wipe­
offs, and, where camera is equipped 
to rewind film, transitional lap-dis­
solves. Fader can be mounted at any 
angle to permit wipes to appear or 
disappear from any direction. Fades 
made with rotating disk graduated 
from opaque black to clear sector, 
and back again to opaqueness. 

• • • 

THE ROUND TABLE 
Questions Answered for 
the Amateur Photographer 

Q. Can you supply a formula for 
writing over the numbers on glass 
graduates to make them more visible? 
-L. K. 

A . An effective "ink" for writing on 
glass so that no matter how much 
water is passed over it, it will not be 
washed off, is the following: 
Shellac, unbleached . . . . . . . . . . . .  4 drams 
Alcohol ( 95 % )  . . . . . . . . . . . . . . . . . .  4 ounces 
Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 drams 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 ounces 
Then add 12 grains aniline ( adding 
any desired color) . 

of the paper, like a sizing, and keeps 

the emulsion (or varnish, in the pres­

ent instance ) from sinking into the 

paper. The baryta coating stays in 
the paper whether a photographic 
image is made or not ; as a result, it 
provides a useful surface for the label­
ing method described. 

Q.  On occasion, I like to take por­
traits at home or in the homes of 
friends, but almost invariably run 
across the problem of what to do for 
a plain background, which seems to 
be ideal. What is your suggestion for 
a good all-around portable back­
ground that can be rolled up and put 
away when not wanted?-N. L. 

A .  A sheet of white muslin or other 
white cloth will provide the greatest 
utility inasmuch as a varied range of 
background tones can be provided by 
the way the light source is arranged. 
Get some half-round molding and cut 
it the width of your background ( four 
feet to six feet) . Cut four lengths the 
same size. Sandwich one end of the 
cloth between two of the half-round 
strips, nailing them together; then do 
the same for the other end. In use, 
the background is hung by a hook on 
a wall or tall piece of furniture, the 
molding at the lower end providing 
the weight to keep the background 
stretched taut, thus preventing folds 
and creases. 

Q. What is the adhesive used for 
binding together two sheets of mount­
ing board to prevent curling or to 
give increased thickness or weight?­
D. M. 

A. A stock batch of the following 
adhesive is made up for use as wanted. 
Fourteen ounces of any good quality 
glue is dissolved in 26 ounces of water. 
To this is added 1 ounce of a solution 
composed of one part of shellac in 
seven parts alcohol. Keep stirring 
until the solution cools. One-half 
ounce of dextrine is now dissolved in 
7 ounces of alcohol and 3 1/3  ounces 
of water. Stir and place the vessel in 
warm water until the solution is com­
plete. The two solutions are then 
mixed and cooled. For use, a small 
piece is cut off as wanted and lique­
fied by warming. 

Q. I find that in using the dry 
mounting method, my prints start 
peeling off not long afterwards. Is 
there any cure-all for this situation? 

Q. I don't understand why it should -F. N. H. 

be necessary to make the labels re- A. First of all, as you probably 

ferred to in your item on "Labels on know, the tissue must be tacked to the 

Bottles," issue of August, 1940, out back of the print, and print and tissue 

of photographic paper instead of or- trimmed together. Tacking should be 
dinary paper of corresponding qual- done from the center outwards and 
ity-for instance, high-grade bond not from the corners inwards. That 
writing paper.-H. Y. is, run the iron in cross lines from top 

A. Fixed-out photographic paper is to bottom and across the back of the 
recommended in order to prevent print, leaving the corners free. Lay 
streaking when the varnish is applied. the print in the appropriate position 
Photographic papers are coated, or on the mount, overlay a sheet of paper 
sized, with baryta in order to provide and apply the iron from the center out. 
a hard surface for the emulsion to be Move the iron very slowly, giving what 
spread upon evenly and without experience must teach you is about the 
streakiness. The baryta fills the pores right timing to do the j ob effectively. 
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Bass the scientist recommends the 

Cine Kodak Special 
A camera so versatile 
that no serious, scien­
tific, or amateur work­
er would consider be­
ing without it. An 
exhaustive booklet on 
this scientific marvel 
is available to those 
interested • . • may we 
send you a copy • • • 
free. 
Send for the new 
C I N E BARGAIN· 
GRAM #245 . . •  just 
out. S,.rr CAME RA co. � ITt W.NlADISDII 51: 

CHICAGO. I L L.  

Dept. 
A D  

SOLAR ENLARGERS 
For amateur and professional 

use. H as remarkable Hexibility 
and accuracy. Improved light 
and optical system assures 
perfect projection prints. Sizes 
from 3 5 mm. to 5x7 in. Made 
in U.S.A.  Catalog Free. 

B U RKE & .JAMES, I NC. 
223 W. MADISON ST. , CHICAGO 

35mm. �:�CE���� 850 tFlne 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 reloaded with Eastman Plus X. 30t. One 
day service. Satisfaction guaranteed or money 
back. Write for postpaid mailing bags and In­
formation. 

TECH N I F I N ISH LABORATORY 
461 Brown Street • • • R ochester, N. Y. 

When you write to advertisers 
The Editor will appreciate it If )'ou 
will mention that you saw it In 

S t:: I E N T I F I t:: A M E R I t:: A N  

F - R D EV E LO C H R O M E 
T o  D eve l o p  P r i n t s i n  A n y  
S i n g l e  C o l o r  o f  t h e  S p e c t r u m  

U s e  t h e  s a m e  tec h n i q u e  a s  t h a t  e m ·  
p l oyed with ord i n a ry b lack  a n d  wh ite 
a n d  get one of photography's  g reat 
thri l l s  - pri nts that spring to l ife i n  
color .  Gayly br i l l ia nt, de l icate o r  
r i c h  i n  f u l l  tones g ive g reater bea uty 
to every print q u ick ly  and eas i ly  with 
F·R Develochrome.  See sa m p l e  pr i nts 
a t  your dealer  tod ay. Try Develo­
c h rome a n d  you' l l  be proud to show 
your pr ints on every occa sion.  
Six sta n d a r d  colors:  r e d ,  y e l l ow, b lue,  sea 
green,  snow b l u e  and sepia m a k e  o n  e n d l ess 
va riety of colors.  Each sta n d a r d  co lor .  7Sc  
F·R Develochrome Powde r  Deve l o p e r .  7 S c  

New colorful techn ical instruction booklet 
available on req uest. Write to 1 09 W.  64 St. 
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ANTIQUE GUNS AND SWORDS 
Brltlsb-Grantham Flint musket, 5 5 % "  • • . • . . . . $44.00 
Harper's Ferry Flint musket, 1824 • • . . . . • . . . .  .30.00 
Phlla. 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 % "  . . . . . . . . . . . . . . . . . . . . . 12.00 
Tblbet dagger, 16" . . . . . . . . . . . . . . . . . . . . . . . .  14.00 
' 940 cataloll. 75th A nniversary edition, 304 pages, 
over 2000 Illustrations of  breast plates, helmets, 
guns, swords, daggers, medals, badges, buttons, 
etc., mailed for 50 cents. 

Special circular for 3¢ stamp. 

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

D O  Y O U  C O L L E C T 
G U N S ? 

GUN COLLECTING 
By Charles Edward Chapel 

(1., L,. U. S. Marine Corp •. Retired) 
Any gun fancier who has never ridden the 
hobby of firearms collecting will, in all 
probability, reach the last page of this hook 
with the firm resolve immediately to in­
augurate his hitherto neglected gun gather­
ing activities. Although written for the 
novice, and therefore equipped with an 
excellent glossary, index, bibliography, and 
source lists of collectors, museums, and 
periodicals dealing with the hobby, the 
veteran also will find this volume well 
worth adding to his library. ( 232 pages, 
5 by 7 Y2 inches, 15 iIIustrations. ) -$2.60 
postpaid. 

THE GVN COLLECTOR'S 
HANDBOOK OF V ALVES 
By Charles Edward Chapel 

Of inestimable value to gun collectors, 
both amateur and professional, i s  this 
newest publication by the author' of HGun 
Collecting." Some 2000 antique and semi· 
modern pieces, over 500 of which are illu:v 
trated, are described in detail, and values 
for ugood" and ufine" condition have been 
assigned. For those who collect old guns, or 
for those who would like to collect them, 
this publication is absolutely indispensable. 
( 220 pages, 4% by 7 Y2 inches, 3 3  full 
page plates. ) -$ 3 . 1 0  clothbound and 
autographed, postpaid ; $2 .10  paperbound, 
postpaid. 

For sale by 

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

ARMY-IAVY BARGAI IS 
Haversack • . . . . . .  $0.75 Cart. Belt . .  $ 0.60 
Small Cart. Box . .25 U.S. Hunting Knife 1 .25 
Hobbles .50 Rope Lariat .75 

Springfield Rifle 45 /70 CIF $4.25 
75th Anniversary Catalog 1 865-1940, 308 pages, over 
2,000 illustrations of pistols, rifles, daggers, medals, 
saddles, etc. , mailed for 50 cents. Circular for 3c stamp. 

F RA N C I S  BAN N E R M A N  SO N S, 501 Broadway, New York 
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YOUR FIREARMS 
ond FISHING TACKLE 

Conducted by A. D .  R A T H B O N E ,  IV 

INTEREST IN FIREARMS is traditional with American men; fish­
ing tackle is a requisite of one of the world's oldest occupations. 
Scientific development of guns and tackle, in the use of w hich 
millions yearly find sport and recreation, fathers this month­
ly department which welcomes correspondence from readers. 

For "Defense"! 

"A WELL-REGULATED militia being 
necessary to the security of a 

free State, the right of the people to 
keep and bear arms shall not be in­
fringed."-Article II of the 10 original 
amendments to the Constitution of 
the United States of America. These 
first 10 amendments, known collec­
tively as "The Bill of Rights," were 
proposed at the first session of the 
First Congress, meeting in New York 
City, September 25, 1 789.  After rati­
fication by 10 of the 13 states, they 
were declared in force December 15 ,  
1791 .  

The exploration, settlement, and 
growth of the United States from the 
wilderness it was in 1 7 9 1  to the na­
tion it is in 1940 owes so much to "the 
right of the people to keep and bear 
arms" that the statement of that obli­
gation needs no amplification. Today, 
privately owned guns of that era of 
personal and territorial protection 
have been almost entirely replaced by 
what are known as "sporting arms." 
The nearly 7,000,000 American owners 
of these guns annually pay about $12 , -
000,000 for hunting licenses and fees;  
close to $3,000,000 in Federal excise 
taxes on sporting arms and ammuni­
tion ; better than $2,500,000 for Federal 
Migratory Bird Hunting stamps. Prac­
tically every one of these dollars in 
this 15-million-dollar-a-year business 
is spent by Federal or State agencies 
for rehabilitation of American wild­
life, which, despite misconception to 
the contrary, was eliminated, depleted, 
or endangered not by hunters, but by 
economic forces and activities that de­
prived wildlife of natural breeding 
and feeding grounds.  

As pointed out editorially on page 
243 of the November issue, proponents 
of anti-firearms legislation have for 
years tried to curb "the right of the 
people to keep and bear arms," an­
nually originating as many as 100  bills 
in state legislatures. Had the last Con­
gressional proposal passed, seven mil­
lion licensed sportsmen and other pri­
vate owners of arms would have ( 1 )  
registered and paid a dollar fee for 
each gun owned or bought in the fu­
ture ; ( 2 )  been "mugged" and finger­
printed; ( 3 )  paid a transfer fee if a 
gun was sold. Now, once again, this 
old bogey threatens, but behind its 
mask of "national defense" we find 
the same glaring and idiotic fallacy 
of expecting subversively - minded 
people to step forward and register 
guns held for lawless purposes. 

Registration of guns owned by citi­
zens of the United States is unneces­
sary as a national defense measure. It 
cannot conceivably achieve the pur­
pose claimed by its sponsors, because 
banditry and homicide, Naziism and 
Communism are practiced not by the 
gun, but by the man behind it. As he 
is notoriously known to have no use 
for this country's laws as they exist 
today, why should we believe he 
would respect a new one? To attempt 
to eliminate military weapons from 
subversive elements through registra­
tion of all arms, including your own 
sporting rifle and shotgun, would be 
silly, impracticable, and impossible on 
the face of it, but such action might 
result in untold injury to national de­
fense. If, as a further "defense" meas­
ure, all registered guns were to be 
impounded-far from an hysterical 
thought-we would have the ridicu­
lous and pitiable picture of a nation 
that had disarmed its law-abiding citi­
zens and which had left the law­
less ones in our communities fully 
equipped with weapons. 

If, as is generally agreed, the recent 
Federalizing of the National Guard, 
and the conscriptio� and calling of 
men into training indicates "A well­
regulated militia being necessary to 
the security of a free state," then the 
rest of those priceless words are as 
applicable and as potent today as they 
were when written into our Constitu­
tion 150 years ago, and, if straight­
thinking people have their way, "the 
right of the people to keep and bear 
arms shall not be infringed." 

On The Solunar Theory 

LAST summer we fished a certain lake 
carefully and consistently from 

August 21 to September 1. On the 21st 
we were throwing back small-mouth 
black bass because they were too plen­
tiful. From August 28 to September 1 ,  
w e  frequently repeated that process, 
but from the 2 1st to the 28th we had 
very little action, and now, perhaps, 
we've found out why. We've j ust read 
John Alden Knight's newest book, 
"The Theory and Technique of Fresh 
Water Angling," and have not only 
found it packed with sound knowledge 
of the elements of angling, but, what 
is more pertinent to our spotty fishing 
experience, the book also contains 
chapters on "Habits of Fresh Water 
Fish" and "The Solunar Theory," the 
latter having been advanced by Mr. 
Knight some years ago. 

Whether you attempt to prognosti-
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--------A R M S  A N D  T A C K L E,....---------

cate angling luck by the tides, wind 
direction, moon phase, color of sunset, 
leaf action, bird songs, or other pet 
theories, or just "go fishin' " you will 
be interested in Knight's statement 
that, "unquestionably the phases of 
the moon affect the lives and habits of 
all living things." Testing this thought 
in practice, the author established a 
system which worked quite well for 
several days each month, but the oc­
currence of regular lapses led him to 
investigate further. Following the 
theory of ocean fishermen that tides 
bring food to fish, thus establishing 
feeding periods, Knight felt there 
might be connection between feeding 
cycles of fresh and salt water fish. 
This brought him to causes of the tides 
and consideration of sun as well as 
moon phases. "Finally,"  he writes, 
"by discarding the tide tables and 
doing my own calculation of the ac­
tuating force by charting the resultant 
of the solar and lunar forces as ap­
plied to the earth, I found the schedule 
could be made fairly accurate. In so 
doing, the name 'Solunar' was coined 
-purely as a convenient term for de­
scribing the force in question. Thus 
was the Solunar Theory born." 

Perhaps you've seen or used Knight's 
Solunar Tables, first published in 1935,  
and if so, you've formed your own 
conclusions. Possibly you've said, 
"Pooey !"  to the whole thing. The fact 
remains that on checking this year's 
Solunar Tables, which we did not 
have along last August, with the me­
ticulous record of wind, weather, 
water and air temperatures, and time 
of fishing, which we did keep, we 
found that the Solunar periods had 
closely coincided with our moments 
of best fishing. Perhaps it's still 
"Pooey !"  in your estimation, but the 
constant application of science to the 
unknown in angling is slowly teach­
ing us more about fish propagation, 
culture and habits, fishing tackle and 
how to use it to best advantage. Sure­
ly, we'd all be Methuselahs if we lived 
long enough to know all there is to 
know about fishing! 

They Won Guns 

FROM the amazing number of 18,000 
entries in the O. F. Mossberg & 

Sons, Inc. ,  "Rifle Name Contest," 
( May, 1 940, Scientific American) the 
j udges selected "Armsworth," sub­
mitted by Albert Campbell, of Rich­
ardson Park, Delaware, as prize-

" Armsworth" 

winning name for the new Mossberg 
"M" model rifles. Second prize was 
awarded to Emery R. Fry, Oregon, 
Illinois, for submission of "Moss-K­
Teer," and third award went to 
George H. Webster, Sheffield, Ala­
bama, for suggestion of "Carbineer," 

a name also sent in by other entrants. 
Decision in the last instance was 
based on the best 20-word statement 
submitted with the entry. Each win­
ner was awarded a cash prize and his 
choice of the three "M" rifles, and 
each chose the automatic, Model 51 M. 
Consolation prizes were given to 1 5  
other contestants, and after i t  was all 
over, Iver Mossberg was so gratified 
at the wide-spread interest shown 
that he remarked: "Makes you want 
to work even harder to give 'em the 
biggest gun value in the world." We 
still have a few catalogs showing the 
"M" models and other Mossberg 
products. Want one? 

"Fender Hunters' " Delight 

WE once knew an old-time Michigan 
woodsman who had his own 

term for fireside hunters. He called 
them "fender hunters" because they 
never took their feet off the fire­
place fender and spent most of the 
day and night arguing about whether 
wolves really attack people, how high 
and how fast do ducks and geese fly, 
are white-tailed deer frightened by a 
hunter's campfire, and a lot of other 
problematic things in woodcraft. The 
answers to these and other famous 
questions will be found in a colorful, 
informative booklet by Goodrich 
Division of Hood Rubber Company. 
It is called "Campfire Debates" and 
has a companion pUblication entitled 
"How Smart Are Dumb Animals?"  
We've a supply of each and will be  
glad to  send them to  you. 

• 

POT SHOTS 
At Things New 

• • 

REMINGTON ARMS COMPANY answers 
demands of increasing army of 

big game hunters for autoloading rifle 
in caliber approaching ballistics of 
popular .30 Springfield '06 by produc­
ing modernized Model 81 "Woodsmas­
ter" in .300 Savage caliber. This com­
bination of recent type, rapid firing 

"Woods master" 

rifle with cartridge of 2660 fps veloc­
ity, low traj ectory-three inches at 
200 yards-is highly effective, pro­
duces splendid accuracy and is under 
shooter's control at all times because 
trigger must be pulled and released 
for each shot. In addition to .300 Sav­
age caliber, "Woodsmaster" is avail­
able in .30 Rem., .32 Rem., and .35 
Rem. calibers. 

MERSHON COMPANY, INC ., formerly 
Fray-Mershon, Inc. ,  depicts scores 

of gunner and angler necessities in 
their new 1941  catalog. In addition to 
an excellent line of firearms and ac­
cessories, equipment for archery, 
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100 SHOTS 
for about $175 

Trap fits on har­
reI of Targo Gun 
or a l m o s t  any 
single barrel . 22 
cal. smooth bore 
or . 4 1 0  bore shot­
gun. 

The new low-cost shooting game everyone' s  talking 
about, because _ everyone-the whole family. can 
enjoy it.  Gun is .22 cal. smooth bore, 8-shot re­
peater. Trap throws 20/8" aerial target. Convenient, 
portable, inexpensive. Gun ( Model 42TR, with 
Rifle Adapter) $ 1 1 . 75 *-No . 1 Trap $7.45-Targets 
just over 1/2¢ each . Hand Trap Frame is  available 
for those who prefer to have targets thrown for 
them-95¢.  Accommodates Mossberg No. 1 Trap. 

* $ 1 2 . 1 5  'Vest of Rockies 

for the RIfLE SHOOTER 
Give him the fun of 

shooting with a scope 
There's  a brand new thrill in store for the shooter 
who has never used a scope ! He' l l  hit targets he 
never touched before ; he'll come home with a bag 
full of game including the ones he would miss with 
plain, open sights . Through a Mossberg scope 
you 'll  see your target so big and round and clear 
you just can ' t  miss. 

MOST POPULAR SCOPE IN AMERICA 

M o s s b e r g  I n t e r n a l  A d j u s t m e n t  
Model 5M4 nestles snugly to the 
barrel where most shooters want 
it .  New Internal Adjustments 
with patented "click" screws move 
the cross hair reticule instead of 
the whole tube. Entire reticule as­
sembly can be moved along the 
tube to bring cross hairs into 
sharpest focus.  A graduated ring 
on the elevation screws sets the 
range at 2 5  to 100 yards simply 
with a twist of your fingers. This 
will delight any .22 cal. rifle 
shooter . 

4 Power 
I nternal 

Adjustment 
Scope Model  

5M4 

Y ou ' l l  'fi n d  these pro d u cts at y o u r  firearms d e a ler's . . •  
A n d  send for l iterature. Y o u ' l l  fi n d  i n  i t  dozens of other 
su ggest i o n s  t h at will  say " M erry C h r i stmas" with a ban g !  

O. F. MOSSBERG & SONS, Inc. 
(key) St. J o h n  St. , N e w  H aven.  C o n n .  

Please send literature on 'Mossberg Guns .  Scopes a n d  Targo. 

I enclose 3c to help cover cost of postage and handling. 

!-lAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

STREET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

CITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STATE . 

)1y firearms dealer is . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . •  
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BOOKS 
for 

GUNNER and ANGLER 

THE HUNTING RIFLE, by Col. 
Townsend Whelen. Clearly and with 
splendid simplicity, this book covers 
fields of elementary ballistics, design, 
selection, use and markmanship of 
American rifle. Authentic and help. 
ful to the last degree. 463 pages, 89 
illustrations. $4.85. 
THE BIRD, THE G UN AND THE 
DOG, by Ledyard Sands. Delightfully 
chatty and instructive on ornithological 
data on A merican game birds, types 
of firearms and loads, and the breed 
of dog best suited for hunting each 
specie. 494 pages, 6 color paintings 
by Courtenay Brandreth, 18 other full 
page illustrations. $7.60. 
A HISTORY OF THE COLT 
REVOLVER, by Charles T. Haven 
and Frank A. Belden. Unquestionably 
the finest book of its kind ever pub· 
lished. Historically complete, fascinat­
ingly authentic, it  fills a gap in gun 
literature, stands alone in its field. 711 
pages, 500 illustrations. $10.10. 

G UN COLLECTING, by Lt. Charles 
Edward. Chapel. Enticingly and au­
thoritatively delineates pleasures and 
profits to be derived from the hobby 
of gun collecting. Replete with factual 
data from one who knows antique 
arms. 232 pages, 15 plates. $2.60. 
THE GUN COLECTOR'S HAND­
BOOK OF VALUES, by Lt. Charles 
Edward Chapel. A companion to GUN 
COLLECTING, this first comprehen­
sive effort in the English language 
to catalog and evaluate arms for the 
collector, lists values for 2,000 antique 
and semi-modern pieces. Absolutely 
indispensable. 220 pages, 33 plates. 
$2.10 paperbound ;  $3.10 clothbound. 

THE WESTERN ANGLER, by Rod­
erick L.  Haig-Brown. Two 0/ the finest 
books ever printed on the lore, tech­
nique and fascination 0/ fishing, pre­
senting history, habits and scientific 
development of British Columbia trout 
and salmon. True conservationists will 
prize and cherish these magnificent 
volumes. 2 vols., totaling 391 pages, 
9 color plates, numerous other sepia 
illustrations, on deckle-edged paper. 
Limited to 950 copies. $25.10. 
A HANDBOOK ON SALT WATER 
FISHING, by O. H. P Rodman. The 
former editor of  "Hunting and Fish­
ing" has compressed between thes'e 
covers knowledge acquired from his 
years of angling. Intensely practical 
and helpful. 274 pages, 56 illustrations. 
$1.85. 
THE FL Y TYER'S HANDBOOK, 
by H. G. Tapply. The author, an angler 
par excellence and editor 0/ "Hunting 
and Fishing," proves that tying one's 
own lures is neither difficult nor ex­
pensive, and that the hobby is fascinat­
ing and fruitful. 71 pages, 65 illustra­
tions. $1 .10. 
PRICES QUOTED INCLUDE POSTAGE 
Send to Scientific American for free 
lists of books on Firearms, Gun Col· 
lectinq. Fishinq Tackle. Natural History. 
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Here it is! We termed it a "mag­
nificent publication." ( See ar­
ticle on page 284, November) 

• • • 

camping, and winter sports is shown. 
Of special interest to fishermen will be 
Mershon's "Reel-Fold" line dryer, 
which conveniently clamps anywhere, 
dries two or more lines simultane­
ously, reverses lines end for end, coils 
them to any desired circumference, is 
rust-proof and packs into a 1 %  by 
1 0 lj2 -inch unit for tackle box storage. 

ABERCROMBIE & FITCH, in presenting 
their newest and customarily 

"tops" catalog, perfectly express our 
feelings about guns when they inscribe 
the first page : "We like to believe that 
a fine sporting gun does more for a 
man than merely bring game to bag. 
A gun is the link between men and 
the out-of-doors. It is the lodestone 
that draws sportsmen together. It is a 
symbol of the woods, of relaxation 
around campfires, of companions who 
have shared adventures. A good and 
well-used gun stands for the finest 
moments in a sportsman's life." The 
book's 136  pages are attractively cov­
ered, profusely illustrated, completely 
indexed, and contain every conceiv­
able need for the gunner. 

J. STEVENS ARMS COMPANY'S newest 
shotgun innovation is Model 240, a 

.410  bore over-under, with 26-inch 
close-choked barrels, weighing 6 %  
pounds, chambered for the 3-inch .410  
shell and selling at  astonishingly low 
price of $ 1 5 . 1 0. Like Stevens' ex­
tremely popular model 530M side-by­
side double gun, which came out a 
year ago, the new over-under has 
stock and fore-end of Tenite, that 
hard, tough plastic which will not 
swell, split, warp, or crack and which 
so perfectly resembles knurled walnut. 

WESTERN CARTRIDGE COMPANY'S re-
cently announced Silvertip bul­

lets, made in 18 calibers, establishes 
new high in hunting ammunition ac-

curacy. Target shown was made with 
.30-'06,  180 grain Silvertip fired from 
machine rest under normal outdoor 
conditions. New principle of scientific 
construction produces remarkable ac­
curacy at all hunting ranges. The Sil­
vertip has a double j acket, the outer 
Lubaloy metal protecting the rifle 
bore, the inner of nickel silver encas­
ing the point and soft lead core nearly 
to the base. Differing from ordinary 
soft nose or hollow point bullet which 
spreads on contact, Silvertip's light 
casing delays expansion, permitting 
bullet to penetrate hair, hide, tough 
tissue without loss of bullet weight. 
After penetration, bullet rapidly ex-

The SHvertip cartridges . • • 

I I  I I I I I I I I  I I I I I I I 
1 2 3 4 

Extreme Spread 4 inches 
300 YARDS 

• . .  a 300-yard target • • . 

. . . and bullet expansion 

pands to about twice original di­
ameter, Lubalby j acket then curls 
back, forming supporting shoulder for 
expanded core. Careful determination 
of proper thickness of tip casing and 
amount of exposure of tip result in 
correct penetration and expansion at 
all ranges. 
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O u r  B o o k C orDer  
THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for you a 
comprehensive book service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Depart­
ment what kind of books you want and you will be furnished 
with a list of available titles, including prices. When inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 

THE BIRTH AND DEATH OF THE 
SUN 

By George Gamow, Professor Theo­
retical Physics, George Washington 
University 

D
EDICATED to Professor Henry Norris 

Russell, this book is a populariza­
tion, as far as its abstruse subj ects can 
be popularized, of the study of sub­
atomic energy and stellar evolution. 
Astrophysics being an extension of 
physics beyond the laboratory (the 
two in actual fact are one ) , a large 
part of this book deals with the 
anatomy of atoms as such, the trans­
mutation of elements, and sub-atomic 
energy. The remainder-130 pages­
might almost be called a popular 
astrophysics but it isn't "fluffy stuff," 
for all its popularization, nor yet is it 
"deep stuff." A serious book. ( 238  
pages, 4 %  by 8 %  inches, 76  illustra­
tions. ) -$3.10  postpaid.-A. G. I. 

THE THEORY AND TECHNIQUE 
OF FRESH WATER ANGLING 

By John Alden Knight 

I
F all anglers of this generation could 
have had the advantage of reading 

this book before beginning to take 
their trout and bass fishing seriously, 
they would have been saved much 
time, money, and grief. If they, to­
gether with prospective anglers, will 
read it now, they will find a mine of 
valuable knowledge, enjoyably pre­
sented by the Instructor of Fly Fish­
ing at Columbia University, the 
unique position held by the author of 
this and other angling volumes, as 
well as of the famous Solunar Tables. 
( 223 pages, 7 by 9% inches, 18 illus­
trations, 4 color plates of lures. ) ­
$3.85 postpaid.-A. D .  R., IV. 

HOW TO GET INTO AVIATION 

By John B. Walker 

I
NNUMERABLE young men throughout 
the country are seeking to enter 

aviation. Whereas aviation at one 
time may have meant flying and 
flying only, at the present time avia­
tion subdivides itself into innumera­
ble activities. Therefore, any young 
man who wishes to enter aviation 
must determine carefully in what 
branch of aviation he is mostly inter­
ested, then determine the best way 
to get into the particular activity that 
has struck his fancy. Mr. Walker's 
book, which carries the sub-title "On 
the Ground and in the Air," is a sound 

guide to all those interested. It lists 
opportunities in aviation as well as 
schools and other methods of entering 
this particular activity, wages to be 
earned in various occupations, and 
manufacturers, followed by a very 
useful directory. We thoroughly rec­
ommend this to anyone who says to 
himself "I would like to make avia­
tion my life's work". ( 126 pages. ) ­
$ 1 . 1 0  postpaid.-A. K. 

THE MARCH OF MEDICINE 

By Doctors Goodridge, Alvarez, Lar­
key, Drinker, Heyd, Hoskins and 
Menninger 

L
AITY lectures delivered at the New 
York Academy of Medicine-medi­

cally informative, though a bit on the 
fluffy side. Most fascinating lecture is 
Dr. Drinker's, on the "sanitation" of 
a typical American city ( Philadel­
phia) 150 years ago ; a savage com­
munity is as sanitary today. A lady of 
substance writes in her diary, on July 
1, 1 799,  "went into the shower bath. 
I bore it better than I expected, not 
having been wet all over at once for 
28 years past." By 1850,  however, 
there was a bathtub even in the White 
House! ( 168 pages, 5 %  by 8 inches, 
one illustration. ) -$2.10  postpaid.­
A. G. I. 

CONVERSION OF PETROLEUM 

By A. N. Sachanen, D.Sc. 

A TECHNICAL book for technical men 
covering the full range of oil chem­

istry-cracking, hydrogenation, treat­
ment of cracked gasolines, cracked 
products other than gasoline, and 
other phases of the subject. Each 
chapter is followed by a lengthy bib­
liography. ( 252 pages, 6lh by 9 in­
ches, illustrated. ) -$6. 10  postpaid.­
F. D. M. 

THE ART OF BEING A PERSON 

By George Ross Wells, Professor of 
Psychology, Hartford Seminary Foun­
dation 

E
SSENTIALLY, or mainly, this is a 

treatise on understanding human 
nature, including one's' own-in fact, 
after reading it, your reviewer's face 
is red ! However, cantankerous kinks 
in personality make-up is not the 
book's only theme ; life's big problems 
is another-problems concerning the 
people around one-connected with 
fear, anger, grief, fatigue, men and 
women, marriage, parents and chil-
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DRAFTEES 
Army life isn't so tough ; 
don't let it scare you. But, 
just the same, save yourself 
some rough times by know­
ing your job. 

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

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

is a handy, pocket volume that 
gives, in understandable language, the 
whole story of Army operations : drills, 
guns and how to use and care for them, 
making camp, guard duty, care of feet, 
map reading, scouting, combat principles, 
caring for wounded, etc.-paper binding, 
lI l . 1 0  ppd. ; Fabrikoid, flexible cover, 
lI 1.85 ppd. 
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THE DETECTION & IDENTU 1· 
CATION OF WAR GASES. A 
very complete title book on war 
gases, their physical properties, 
chemical reactions and tests, 
SUbjective tests, obj ective tests 
and identification. $1.60 

TEXTILE TESTING-By lohn 
H. Slclnlcle. This book which is 
suitable as a text or reference 
work, gives several methods 
for any particular test, includ· 
ing rapid and convenient ap­
proximations. $3.10 

FLORAL MORPHOLOGY--By 
B. R. Saunders. With special 
reference to the interpretation 
of the Gynaceum Vol. I I . 

$4.35 
Volume I-Published in 1 9 3 7 .  

$1.60 

GARDENING WITHOUT SOIL 
--A. H. Phillips. A comprehen­
sive collection of all th at is at 
present known on the subject. 

$2.10 

ELECTROCHEMISTRY AND 
ELECTROCHEMICAL ANALY. 
SI8--By H. I. Sand. Volume I 
Electrochemical Theory�Deals 
with the theoretical side of the 
subject. C .. nsidered the best 
summary of the present posi· 
tion of the Ionic Theory. $2. 10 

Volume I I  Gravimetric Elec­
trolytic Analysis and Electro­
lytic Marsh Tests--Deals with 
gravimetric analysis both on 
the ordinary and on the micro 
scale, and with the electrolytic 
Marsh tests. $2. 10 

SOAP MANUFACTURE -- The 
Chemical Processes-By J. B. 
Wigner. PrQvides information 
8f a practical kind for the use 
of those engaged in the manu­
facture of hard .soap. $4. 1 0  

SULPHATED O ILS & ALLIED 
PRODUCTS--By Donald Burton 
& G. F. Robertson. This book 
is complete with references ; the 
analyttcal procedures are very 
definite, leading to standardiza­
tion of method. The chemistry 
of sulphation is up-to-the-min­
ute. $5. 1 0  

RUBBER LATEX--By H .  P. 
S'..,eRs GRd Jf"'. H. SteveRS. A 
practical and useful book con­
taining such recent information 
as chemically modified rubbers 
from latex, botanical signifi­
cance of latex, microscopic de­
scriptions and illustrations, etc, 

$2.10 

CHEMICAL INDUSTRIES -- A 
reference work to essential 
chemical facts and data. Con­
taining in twelve sections mat­
ter which could not be found 
elsewhere in one volume, it 
saves lengthy search through 
files, textbooks, etc. $4. 1 0  

MODERN COSMETICOLOGY-­
By Ralph G. Harry. This is the 
first reference book dealing not 
only with modern chemical 
emulsifying agents including 
proprietaries, but also with 
medical questions such as the 
action of vitamins and hor­
mones and any dangers arising 
from their use. $5.10 

The above prices are pos" 
paid in the United States. 
Add. On foreiqn orders. 2Sc 
for postaqe on each book. 

KMHALMING FLUID8--By Si· 
mon Mendelsohn. From the 
standpoint of the chemical as­
pects o f  the scientific art of 
preserving human remains. 

$4.10 

FRUIT PECTIN8--By C. L. Hin­
ton. Their Chemical behavior 
and j ellying properties. $ 1 .85 

BOILER FEED WATER TREAT· 
MENT--F. I. Mathews. Par­
ticularly beneficial to small 
plant operators who do not 
have sufficient financial re­
sources to refer their problem 
to a boiler water chemist. 

$5.10 

N E W  
Technical 

B O O K S  
in 

MANY FIELDS 

INDUCTION MOTOR8--S. Gor. 
don Monic. The fundamental 
principles, properties and ap­
plications of induction motors. 
Well illustrated with drawings, 
diagrams, photographs. $2.10 

COLE'S PERMANENT WAY-­
Col. Sir Gordon Hearn. Mate­
rial, maintenance points, and 
crossings. Deals with all gauges 
and gives examples of practice 
almost all over the world. 

$4.35 

FOOD I NDUSTRIES MANUAL 
-Compiled by Well Known Au .. 
thorities. A technical and com­
mercial compendium on the 
manufacture, preserving, pack­
ing and storing of all food 
products. $4. 1 0  

H O M E  GARDENING ENCYCLO· 
PEDIA--W"'ter Brett. Packed 
with 450  pages of information 
for the home gardener whose 
garden is made and looked after 
without professional help. 

$2.50 

DICTIONARY OF METALS AND 
THEIR ALLOYS--F. I. Camm. 
Includes information about ev­
ery known metal and almost 
every type of commercial metal­
lic alloy. $3.10 

D IE-CASTINGS--Arthur Street. 
A manual for the user, buyer 
and designer. Fully illustrated 
and with an extensive bibliog­
raphy. $1.85 

ELECTRO CAPILLARITY 
I. A. Y. Builer. The chemistry 
and physics of electrodes and 
other charged surfaces. Deals 
with potential differences at 
electrified interfaces, the origin 
and n ature of the e ffects th at 
arise therefrom, and with elec­
trode equilibria and kinetics. 

$5.10 

THE CYCLOTRON -- W. B. 
Mann. Includes a general de­
scription of the fund amental 
principles of magnetic resonance 
acceleration, and in more de­
tail, a description of the cyclo­
tron itself. $1.60 

For Sale By 

AIRCRAFT DESIGN -- C. H. 
Latimer Needham. In two vol­
umes. Written to meet the 
need of an up-to-date work giv­
ing the principles of airplane 
design, and will be useful not 
only as a textbook for serious 
students, but also as a guide 
for the increasing number of 
private constructors of aircraft. 
Volume I Aerodynamics $6.10 
Volume I I  Aerostructures 

$6.60 

THE BOOK OF DlAMONDS-­
I. Willard Hershey. The curi­
ous lore, the properties, tests 
for genuineness, and the syn­
thetic manufacture of dia­
monds. $2.10 

INTRODUCING PAPER -- T. 
Brown. A guide for the new­
comer to the paper trade and 
for all others who wish the 
ability to recognize quickly the 
v arious types of paper and to 
be able to make tests for qual­
ity without the aid of scientific 
instruments. $1.60 

ROUND THE WORLD WITH 
INDUSTRY--By Gerald Collin • •  
An attempt to introduce you to 
many important workers who 
go unsung, and to those who 
risk their lives in the service 
of industry, often in places 
where life is hard and danger­
ous. $2.10 

POCKET GUIDE TO THE WEST 
INDIES-Sir Algernon Aspinall. 
This standard handbook h as 
been completely revised, and 
though issued in convenient 
pocketable form, contains over 
1 80,000 words. $3.85 

VITAMIN E--A Symposium of 
the Society 0/ Chemical In­
dustry. A welcome example o f  
collaboration between workers 
in pure and applied science. 
The internation al character of 
the contributions is another 
noteworthy and satisfactory 
feature. $2.00 

INTERMEDIATE BIOLOGY-­
W. F. Wheeler. Will serve ad­
mirably as a text for biology 
courses whether for general 
scientific education or for med­
ical students. $6.00 

METEOROLOGY FOR AVIA· 
TORS--R.C. Sutcliffe, Ph.D. 
For those aviators who wish to 
make themselves masters of 
the subj ect, but have neither 
the time nor the basic scien­
tific training to study the whole 
literature of meteorological 
science. $4.00 

SCIENCE AND MECHANIZA. 
TION IN LAND WARFARE-­
Donald Portway. Presents, in 
non-technical language, the 
principles and details underly­
ing the scientific side of mod­
ern wa:rfare. $2.50 

STANDARD CHEMICAL AND 
TECHNICAL DlCTIONARY-­
H. Bennett, F.A.l.C. A com­
pletely new technical word 
book for students, teachers, 
writers, technicians, engineers, 
scientists, and all others who 
need assistance in keeping up 
with the many new chemical, 
physical, mathematical and 
technical words and expres­
sions. $10.00 

Write us for information OD 
books on any sublect which 
interests you. We can aup­
ply any book in print. 

-O U R  B O O K  C O RN E R-

dren, schools and children. Defensive 
dynamisms observed in people, un­
successful adjustment in life, and 
neurosis and insanity, also are dealt 
with pointedly and penetratively. 
This is a sound, calmly written book 
embodying the newer understandings 
of human motivations but not the 
more radical interpretations. (300  
pages, 5% by 8 inches, unillustrated.)  
-$2.60 postpaid.-A. G. I.  

A DICTIONARY OF CLICHES 

By Eric Partridge 

"CLICHE" is now a cliche. So are all 
those apt phrases every man 

Jack of us ( ! )  uses day in and day out 
( ! ) ,  for the word cliche means stereo­

typed, and a large proportion of the 
phrases we use daily are taken up so 
avidly by every scribbler in creation 
( ! )  that it soon becomes worn out, 
threadbare ( ! ) . This dictionary will 
help us mend our ways ( ! ) . Further­
more, it is actually interesting to all 
that tribe of humans who like to play 
with words. ( 259 pages, 5 by 7 %  
inches. ) -$2 .10  postpaid.-F. D .  M. 

MASTERING THE PISTOL 

By Morris Fisher 

T
OGETHER with its companion volume, 
"Mastering The Rifle,"  (Page 248, 

April, 1940) this book by an expert 
marksman will prove invaluable not 
only for devotees of the sport of tar­
get shooting, but also from the stand­
point of national defense. Carefully 
planned to lead the beginner step by 
step from the first elements to the re­
finements of handgun shooting, each 
chapter is a complete, self-explana­
tory lesson, free from confusing tech­
nical terminology. ( 1 58 pages, 5 1f4 
by 8 inches, 15 plates, 1 1  line draw­
ings . ) -$2.35 postpaid.-A. D. R ., IV. 

MAKING MODELS OF FAMOUS 
SHIPS 

By Ray J. M arran 

I
NSTRUCTIONS for whittling out soft­
wood models of war galleys, j unks, 

the Mayflower, clippers, and many 
others, using a j ack-knife and other 
simple tools. Suitable work for a 
handy boy of 12 or 14 or a not highly 
exacting man. That is, this is not a 
book on really high, wide, and hand­
some ship model work for the expert, 
but a medium type of work for the 
average person. ( 15 1  pages, 5% by 8 
inches, 4 1  dimensioned drawings, 
numerous photographs. ) -$2. 10  post­
paid.-A. G. I. 

PRINCIPLES OF ANIMAL 
BIOLOGY 

By Lancelot Hogben 

SCIENTIFIC AMERICAN 

THE second and revised edition of a 
Itext-book essentiall� of zoology. 
( The author's ·  "Mathematics for the 
Millions," famous best-seller, did not 
represent his main work, this book 
being closer to it. )  ( 4 1 5  pages, 5If4 by 
8 inches, 149 illustrations. ) -$3.85 
postpaid.-A. G. I. 
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PLASTICS IN THE SCHOOL 
AND HOME WORKSHOP-By 
A. J. Lockrey. How to manipu­
late, cut, fashion, cement, and 
form all manner of attractive 
and colorful articles out of 
plastics. N umerOllS illustra­
tions. $2.60 

HOW TO BE AN AVIATOR­
By Dick Merrill and George 
Daws. Revised edition of a book 
which answers all questions 
asked by the normal young 
m an interested in aviation. 

$2.10 

M O D E L  AIRPLANE CONTESTS 
-(Published for Air Youth 01 
A merica . )  Complete informa­
tion with all official rules on 
how to plan and conduct all 
types of model airplane con· 
tests. $1.35 

BICYCLING AS A HOBB Y-By 
Roland C. Geist. How to select 
and repair a bicycle,  organize 
a cycling club, and how best to 
enj oy this reborn hobby. Dis· 
cussions o f  trips to take, long 
and short, with actual itiner­
aries, for example, on long trips 
in the United States and 
abroad. $2.10 

YACHTING WITH MODELS­
By John Black. How to build 
a champion " M  Class" model 
yacht from the keel to the fin­
ished product with all gear in­
stalled. $3.60 

FENCING-By Joseph Vince. 
An Olympic fencing co ach des­
cribes accurately and in simple 
l anguage the fundamentals of 
fencing with the foil, the epee,  
or dueling sword, and the 
saber. Illustrated. $ 1 . 1 0  

LET'S CELEBRATE CHRIST­
MAS-By Horace 1. Gardner. 
Legends, portraits, stories, 
music, plays, and games, for 
the enj oyment of the whole 
family. $2.60 

BOWLING-By Joe Falcaro and 
Murray Goodman. Principles of 
America's popular indoor sport 
is grabbing the techniques used 
by champions. Conduct o f  
tournaments and official rules 
are included. $ 1 . 1 0  

GUN COLLECTING-By Lt_ 
Charles Edward Chapel. The 
pleasures and profits to be de­
rived from gun collecting. $2.60 

A HISTORY OF THE COLT 
REVOLVER-By Charles T. 
Haven and Frank A.. Belden. 
Historically complete, factually 
authentic. Fills a gap in gun 
literature. $10.10 

MASTERING THE RIFLE-By 
Morri. Fiaher. Every angle of 
rifle shooting by a champion 
shot. $2.60 

MASTERING THE PISTOL-By 
Morris Fi.her. From first ele­
ments to refinements of hand­
gun shooting. $2.35 

A HANDBOOK O N  SALT 
WATER FISHING-By O. H. P. 
Rodman. Practical, helpful 
hints for ocean anglers. $1.85 

THE FLY TYER'S HANDBOOK 
-By H. G .  Tapply. Proves fly 
tying is  neither difficult nor ex­
pensive. $ 1 . 1 0  

A FIELD GUIDE TO THE 
BIRDS-By Roger Tory Peter­
son. New identification plan 
through diagrammatical draw­
ings. $2.85 

SPORT F O R  THE FUN OF IT 
-By John R. Tunis. Handbook 
of information on 20 sports, 
including official rules. $2.60 

GETTING M O RE OUT OF 
LIFE-By Joseph lastrow, Ph.D. 
a noted psychologist's readable 
discussion of  such things as 
complexes, hysteria, supersti­
tions,  memory cults, p sycho­
analysis, sense o f  humor, re­
cruiting our reserves, etc.-all 
intended to increase one's  
scientific knowledge of  com· 
mon respects of  life. $2.10 

THINGS A BOY CAN D O  WITH 
CHEMISTRY-By Allred Mor­
gan. S imple tricks with simple 
chemicals : vinegar, salt, sugar, 
baking soda. Extracting nitro­
gen from air ; freezing kero­
sine ; running small steam en­
gine with dry ice ; a battery 
made with copper, zinc, and a 
lemon ; etc. $2.60 

COMPLETE GUIDE F O R  THE 
DEAFENED-By A .  F. Niemol· 
ler. The ear, impaired hearing 
and causes, diseases, drugs, ear 
discharges, h e aring tests ,  every­
thing worth knowing about the 
ears and h earing. $3.10 

REFINING PRECIOUS METAL 
WASTES-By C. M. Hoke. 
Practical. Gold, platinum, sil­
ver, alloys, iridium, rhodium, 
low-grade wastes, equipment, 
identification, repurification , 
dealer list, etc. $5.10 

SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT-By C. J. 
Lynde. A book of 200  simple 
hon;te tricks based on physical 
l aws , each experiment being 
illustrated and its principle ex­
plained. $ 1 .45 

THE ENGINEER'S SKETCH· 
BOOK OF MECHANICAL 
M OVEMENTS-By Thomas Wal. 
ter Barber. Working drawings 
of practically every conceiv­
able movement, device, appli­
ance, and contrivance employed 
in the design and construction 
of machinery for every purpose. 
Nearly 3000 illustrations. $4.35 

For Sale by : December '40 

SUPERSONICS-By Prol. R_ 
W. Wood. A great deal of  data 
on science of inaudible sounds, 
their every aspect, physical and 
biological, by a noted physicist· 
inventor. Has bibliography of 
articles on subj ects in m any 
j ournals. $2.10 

O H  D O C T O R  I MY FEET I-By 
Dudley J. Morton, M.D. Help 
for foot suffers. Scientific 
treatment which makes possible 
discarding of arch supports 
and special shoes and stopping 
o f  exercises. $1 .60 

HOW TO THINK STRAIGHT­
By Robert H. Thouless. A book 
that will definitely clarify your 
thinking and show you the ar­
gumentative tricks of others. 

$2.10 

PERSPECTIVE l\IADE EASY­
By Ernest R. Norling. For 
dr aftsmen and artists, this vol­
ume tells the th ings they should 
know but o ften don't�all the 
details of  perspective,  simply 
explained and illustrated so 
that all rules may be easily 
grasped, progressively, from 
simple to complicated forms. 

$1.85 

ATOMIC ARTILLERY-By John 
Kellock Robertson. Electrons, 
protons, positrons, photons, 
neutrons, and cosmic rays in 
plain language. Also transmu­
tation of  the elements and man­
ufacture o f  artificial radio-
activity. $2.35 

JANE'S FIGHTING SHIPS, 
1 939. Latest edition o f  a 
world-famed London authority 
on all world navies. D iscus­
sions, d ata, photographs, sil­
houettes, details of construc­
tion. A "must" reference for 
all with naval interests. $22.50 

THE MYSTERIOUS UNIVERSE 
-By Sir James Jeans. Covers 
a remark ably broad territory , 
touching on everything new in 
mo dern physics , astrophysics, 
and cosmology. Many men of 
science now are leaning toward 
a non-materialistic interpreta­
tion of the universe and Jeans 
is one of  these.- ( Formerly 
$2.40) Now $ 1 . 1 0  

PLASTICS, PROBLEMS AND 
PROCESSES-By Dale E. Mans­
perger and Carson W. Pepper. 
For hobbyists and experimen­
ters, this volume give s  a large 
number of detailed plans and in-

. structions for making all kinds 
of useful and ornamental arti· 
c1es from tubes, rods,  sheets, 
and blocks of plastics. $2.70 

PRACTICAL ELECTRICITY-By 
Terrell Crof •• An up·to·date ref­
erence dealing less in theory 
and more in practice. Contains 
sines and cosines o f  angles. 

$3.10 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York City 
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THE HANDY MAN'S HAND. 
BOOK-By c. T. Schaefer. 
Fourth edition of a very popu­
lar book-a practical manual 
on the use of tools and how to 
do all sorts of odd j obs around 
the home. $ 1 . 1 0  

CAMPS AND COTTAGES-HOW 
TO BUILD THEM YOURSELF­
By Charles D. White. From 
which the average man who 
uses wood working tools c an 
put up a neat, correct camp 
cottage costing from $400 to 
$700 complete. How to assem­
ble simple building, plan and 
execute trim, lay out the roof. 
Chapters on materials., tools, 
roofing, fireplaces anG chim­
neys, all the problems o f  a 
camp builder. $2.10 

BETTER BUSINESS LETTERS­
By L. E. Frailey. For finer, 
more human, and decidedly 
more modern letters than are 
groun d out by millions raily. 
Correspondence problems, pro­
motion letters, etc. $2.10 

A MARRIAGE MANUAL-By 
Hannah M. Stone, M.D., and 
Abraham S ione, M.D. A prac­
tical guide to sex and marriage, 
covering fitness for marriage, 
mechanism of reproduction, 
prevention o f  conception, and 
similar vital subj ects. Answers 
questions most often asked 
these auth ors by their consul· 
tants. $2.60 

PROCEDURE HANDBOOK O F  
A R C  WELDING DESIGN AND 
PRACTICE - Lincoln Electric 
Co. Sixth edition of a famous 
book covering every phase of 
arc welding in detail.  Limp 
leatheret,  I I 17 pages, several 
thousand ilIustrations.-
In U.  S. A. $1.50 
Elsewhere $2.00 

SCIENTIFIC METHOD-By F. 
W. W'estaway. 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 th at his 
thinking processes have been 
melted down and recast. $3.85 

MACHINERY'S HANDBOOK­
Tenth Edition. u B ible of the 
mech anical industry , "  enlarged 
to 1 8 1 5  pages of latest stan­
dards, data. and information 
required daily in the shop and 
drafting room. $6. 1 0  

WO ODWORKING AS A HOB· 
BY-Emanuele Stieri. Practical 
instructions for choo sing and 
using tools to make all manner 
of  wooden articles.  $3.10 

TOOL MAKING-By C. B. Cole. 
Instructions for making and 
using all kinds, from personal 
tools to arbor presses, lathes, 
planers, etc., in different me­
tals. $3.60 

The above prices are post­
p aid in the United States. 
Add, on foreign orders, 25c 
for postage on each book. 
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TELESC-OPTICS 
A Monthly Department for the Amateur Telescope Maker 

Conducted by A L B E R T  G .  IN G A L L S  

B
OSTON, traditional home o f  the bean 

and the cod, is said to have slipped 
somewhat in beans, but in telescope 
making it has come up a long way 
since the organization, some years 
ago, of the enterprising Amateur 
Telescope Makers of Boston. Leading 
spirit and first president of this or­
ganization has been W. H.  Hargbol, 
600 Beech St., Roslindale, Mass.,  ( a  
postal station i n  Boston) , and this 
column has too long been remiss 
about describing Hargbol's telescopes, 
three of which are shown in Figures 
1 , 2,  and 3 .  

Hargbol began, some years ago, the 
same as any typical amateur, by mak­
ing a modest first telescope, and the 
rest simply followed as usual by a kind 
of internal compulsion: he has now 
worked, he says when questioned, on 
125 to 200 telescopes for himself and 
others, and he instructs in formal uni­
versity extension classes at Harvard 
and at the Franklin Union Technical 
Institute. He does all his mirror work 
by hand. 

Figure 1 is an 8" ,  f16.5 portable, 
with brass-covered galvanized tube. 

Figure 2 is a 10", f / 6 .2  portable, 
with a tube of 3/32"  Bakelite. This is 
attached to the declination axis spider 
casting by means of two long rails. 
These in turn are attached to two end 
brackets screwed respectively to the 
cell and to the central tube ring, so 
that the tube itself does not touch any 
of these except the ring and cell. 

As Figure 2 shows, nearly half of 
the total tube length lies above the 
central ring, and this part may be 
rotated, the ring shown being divided 
in two parts. Hargbol was warned in 
advance that such a long rotated tube 
end usually is difficult to maintain in 
accurate geometrical relation to the 
lower end, and causes adjustment 
troubles. He therefore saw to it that 
the rings l'eceived very fine machine 
work, and found that the extra pains 

Figure 1 :  Bargbol I. 8" 

3 6 0  

taken paid well, since the arrange­
ment has proved good. Both rings are 
essentially L-shaped in cross-section, 
the lower one having an inner, up­
ward proj ection. In addition, there 
are six external clamps, held on by 
screws into the lower ring, and, be­
tween the retaining projection and 
the clamps, the tube end does stay 
where it is told to stay. 

The polar axis is a solid piece of 
1 3,4 "  steel, the declination axis 1 % " . 
Both have thrust ball bearings. 

Figure 3 is a 12 % "  reflector with an 
f/5 Pyrex mirror. Figure 4 is its 
focogram with very good shadows­
for a short focal-ratio mirror. Since 
there is perennial evidence that, de­
spite warnings in the handbook, "Ama­
teur Telescope Making," many be­
ginners, not to speak of some who 
are not beginners, are satisfied to j udge 
a mirror merely by visual inspection 
of the shadows, without actually 

Figure 2: Bargbol II, 10" 

measuring zones ; and since this prac­
tice is very likely to lead to the pro­
duction of over-corrected mirrors, 
some of them grossly so, readers are 
warned not to take away with them as 
a mental standard of shadow density, 
for application to the average mirror, 
the shadows of this focogram. The 
shadows are right for this f/5 mirror 
but would be wrong for the average 
mirror with medium focal ratio. El­
lison emphatically points this out in 
"ATM," page 96. The mere distribu­
tion of lights and shadows on a mirror 
is not an adequate criterion of the 
radii of its respective parts. This point 
is twice labored here for the benefit 
of the increased number of younger 
men - 18 to 22 - who are known 
to be taking up telescope making to­
day. We have evidence that good 
mirrors are becoming fewer and far-

Figure J: Bargbol and III, 12" 

ther between, and some think the two 
facts are related. Middle-aged men 
are more tenacious and patient, and 
less inclined to be in a big hurry, 
and therefore they turn out better 
j obs. Hence, measure zones-don't 
merely hope, even if the shadow map 
looks right. Looks are deceptive ; mir­
rors, too, wear make-up. And re­
figure, even if it hurts, when the map 
looks fine but the curve proves to be 
too deep. On an fl8 the shadows will 
be much greyer and thinner than 
those of Figure 4. 

The 2" polar axis shaft of Hargbol's 
12" telescope is mounted on a tapered 
roller bearing at top and a ball bear­
ing at bottom, the bearings packed in 
grease and provided with dust covers. 
The photograph shows the wide, thin 
fins cast integral with the declination 
axis casting, making it very stiff­
practically as stiff as it would be if 
the entire envelope were solid, yet 
much lighter. Hargbol made the pat­
terns and core box and will be glad to 
pass along to any interested amateur 
the experience he gained in doing this 
part of the j ob. 

The triangular spider at top of the 

Figure 4: Focogram of m 
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---T E L E S C O P T I C S --
declination axis appears in Figure 3 
to have an open center, which would 
mean weakness, but actually it is a 
casting having a strong central web. 

The base casting of this telescope 
weighs 40 pounds, the declination cast­
ing 25 pounds, the tube base weighs 
15 pounds, and the counterweight 56 
pounds. 

TRAUB, not Pope, as stated, was the 
maker of the observatory dome 

shown in the October number on page 
234. Pope writes to say that he doesn't 
want credit for another man's work. 
Ours was the error. 

TED WATTERSON, official photographer 
at Palomar Observatory, Palomar 

Mt. (Yes, it's now a United States 
post office ) , Calif. ,  made the two photo­
graphs of the 200" telescope shown 
in Figures 5 and 6. 

Figure 5 shows the upper end of 
the tube, 20'3" in diameter, cuddled 
dowri into the big horseshoe, 46' in 
diameter, which constitutes the north 
bearing, and pointing toward the 
celestial pole. The two oil pads on 
which the horseshoe floats as it rotates 
show at left and right. Figure 6 is a 

Figure 6: Oil pad bearing 

close-up of one of these unique pads. 
Oil is constantly pumped into these 

pads under pressure. This cuts the 
torque required to rotate the tele­
scope from 22,000 pound-feet as calcu­
lated for roller bearings, to 50 pound­
feet. The oil comes up through holes. 
The pads are covered with babbit 
metal. The entire pad rests on a knife­
edge and each half rests on a spherical 
seat. 

The horseshoe ( split ring) bearing 
is a Porter contribution. 

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 Dlirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • II Harvard St. • Springfield, Vermont 

C O M P L E T E  H I G H - G R A D E  K I T S  O U R  S P E C I A L T Y  
FREE ALUMINIZED DIAGONAL WITH EACH KIT. 

Each kit has 2 glass discs. correct thickness, tempered pitch. rouge, 8 assorted 
abrasives (fewer may Dot cAve perfect optical surface) , instructions. etc. 

6" kit with book "Amateur Telescope Making" $6.25 
4" . . . . . . . . . . . . . . . . . . . . . .  $2.95 6 " . . . . . . . . . . . . . . . . . . . . . . $3.75 8 " . . . . . . . . . . . . . . . . . . . . . .  $6.50 
PYREX . . . . .  . . . . . . . . .  4.00 PYREX . . . .  . . . . . . .  . . .  5.50 PYREX 8.00 

OT H E R  S I Z ES P R O P O RT I O N ATELY LOW 

A LUMINIZING:- 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 1 0 "  . . . . . . . . . . . . . . . . . . . •  $5.00 

M I R R O RS, ALL S I ZES, 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, Micro.copes, Binoculars, etc. 

·'lnstruction. lor Telescope Making" l O ¢  

Surface Hardened 
ALUMI N IZED 

Coatings 
are uniformly superior I n  reflectivity a n d  im­
prove the performance of telescope mirrors, 
prisms, diagonals, camera mirrors, range 
finder mirrors and other optical front surface 
mirrors. 

These Surface Hardened Coatings are dur­
able and cohesive . They do not blister or peel 
and can be removed easily without repolish­
ing and refiguring mirror. 

Used in some of the largest observatories on 
mirrors which are famous throughout the 
world. Have your mirrors coated with the best. 

Prices : 4"-$ 1 . 75, 6"-$ 2.50, 8"-$3.50,  10"­
$5.0 0  and 1 2 ". "-$8.00. Up to 36" on request. 

LEROY M. E. CLAUSI N G  
720 Greenwood Ave. Wilmette, I II. 

C. C. YOUNG 
Supplies for Amateur Telescope M akers. 

6" Equatorial Mounting $35.00 
Write for new Catalogue 

517 Main SI. East H artford, Conn. 

O PT I CA L  I N STR U M E N TS 
and sc i ent ific spec i a l t i es.  Spectroscopes, prisms, and 
grat i n g ,  lenses, m i rrors, etc . Also photographic  sup·  
p l i es and  mater ia ls  for  u l tra·v io let  fluorescense analysis.  
I nfra red lamps.  General catalog  ten  cents.  

LA B O RATO RY S P E C I A LT I ES I N C.  
O epl. J · l  Wabash, I n d iana 

FOR SALE 
Refractor made by Zeiss. Asegur $200. Reflector, 
8 inch, graduated circies, stand finder. $100.  
Write for description. 

Prof. Wm. W. Peters. Santa Barbara. Calif. 

:t-���JrtI��--l TELESCOPES-M I CROSCOPES "tl: 
. B I NOCU LARS } ;,. Send for FREE Catalog -� BROWNSCOPE CO. � Dept. SA. 5 West 2 7th Street, New York s..  "t������-r 

KITS OUR SPECIALTY 
4" kit . . $ 2.95 Pyrex . . .  _ 4.25 

6" kit . .  3 .75 Pyrex . . .  5.50 

8" kit . .  6.75 Pyrex . . .  8.50 

1 0" kit . . 9.95 Pyrex . . .  13.95 

12" kit . .  14.75 Pyrex . . .  24.00 

Kits contain 2 glass- discs, 8 grade. of abr • •  i .... 
( fewer do not insure an optically perfect .urfac. ) .  

rouge, pitch o r  beeswax, and instructions. 
M oney·back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

PYREX MIRRORS 
Made to order, cocrectly figured, polished, aad 
parabolized. Precise workmanship guaranteed. 
Prices OD request. 

WE DO POLISHING, PARABOLIZING, AND 

ALUMINIZING 
4" - $ 1 .75, 6 "  - $2.50,  8 "  - $3.50 

(Send for our NEW, ENLARGED, aad ILLUS­
TRATED catalogua.) 

M. CHALFIN, IUS Longfellow Aye., New York, N. T. 

KIT SALE ! 
6" Kit 
S" Kit 

$3.50 
$6.25 

Kits include 10 abrasives in tins-our # 10 pre­
polishing compound ; rouge; blended Pitch ; mirror 
and tool discs ; Diagonal; our $2 Instructions; 
and Astronomical Book. Pay $1. with order, 
balance on delivery. Craftsmen Telescope Co. , 
Box 76. Ridgewood. N. J. 

T E L E S C O P E S  
Eyepieces, Prisms, Objectives 

Equatorial Mountings 

Send for Catalog 

WIL L I AM  M O GEY  & SONS ,  I N C .  
Founded 1882 

Plainfield New Jersey 
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W O L L E N S A K  
5 x 2 0  V A R I . P O W E R  

tj Here's FUN for YOU I 
• Spot wild animals, bring 
them up close. Scale high 
mountain peaks, steal up 5x VIEW 
close to birds, distant people 
-all by merely sliding the 0 
eyepiece of your Vari-power. 
There' s  fun in seeing far- '

" 
T . away objecrs sharply, clearly. 
.. 

. 
This optically accurare Vari-
power gives four different 
magnifications-5 , 10, 15 and 
2 0  power. Firs easily into 

your pocker. Rusr- 20x VIEW 
proof chrome plar-
ing. Handsome leather case and 
morocco grain body rube. Ar dealers 
or direcr ; posrpaid or C.O.D.  Orher 
Vari·power models $ 1 3 . 5 0  - $22 . 5 0 .  
Money·back guarantee. 
Telescope Clamp-Holds insrrument 
rigid for more accurate observation. 
Wirh learher case, $7.50.  

WRITE FOR FREE CATALOG !  

WOllENSAK OPTICAL C O  .. 161 HUDSON AVE., ROCHESTER, N.Y. 

N E W !  U L T R A  V I O L E T  
G E N E R A T O R  

MAZDA - 250 WATT PURPLE X LAMP 
For longer-wave-length near-ultra-violet 

fg��:�o�r g�:;s
d�lt�� . o����t�: o�r���: $ 1 .25 

1 2 0  volts, A . C .  or D . C .  Regular Screw Base. 
REFLEOTOR & OLAMP for above. $ 1 . 5 0 ;  or. Por­
celain Socket only, 50c. Sent Express Collect. 

Ultra Violet Catalog, lac 

HARRY ROSS Scientific 
A

;
p
�

r
':.

t
;'aboratory 

68-70 ,",'. Broadway. N. Y. C. 

it's it's 
A1i/d A1eIIuw 

Three words describe 
Mixture • • •  mild, friendly, mellow; and 
no more can be said about any tobacco 
at any price. Formerly sold exclusively by 
the House of Westminster, Ltd. It tastes 
expensive • • •  but it costs only 15¢ in the 
foil pack. If your dealer cannot supply 
order direct from 
WESTMINSTER TOBACCO CORP., 1 93·E Fourth Ave., New York 

Write for genet· 
ous FREE sam­
ple in foil·pack. 
O N  S A L E  
A T  A L L  
STO R E S  
I n  Metal 
leva·Uft 
Canisters 
8 oz., SSe 

16oz., $1.60 
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---------------- T E L E S C O P T I C S----------------

B
UBBLES in Pyrex mirror disks can­

not be entirely avoided, because 
Pyrex remains so viscous at tempera­
tures to which it can be raised in 
melting ( about 2800 ° F. ) that the 
smaller ones haven't enough flota­
tion power to push upward to the top 
and escape. The manufacturers there­
fore have to cull the disks over, throw­
ing out the more bubbley ones. 
Recently, we learn, they have been 
culling these disks more closely. 

If, when the disk is ground, the 
grinding intersects bubbles, a thin 
edge is usually created and any frag­
ments breaking loose may scratch the 
glass. Different amateurs have used 
various methods of anticipating these 
troubles and heading them off in time 
(when the first break-through oc­
curs ) by reaming them out. Our file 
on this subject shows that M. J. Ire­
land, Dearborn, Mich.,  used a twist 
drill and abrasive grains. Edward P. 
Woodcock, Long Beach, Calif. ,  used 
the rear end of a twist drill or a rat­
tail file with abrasive grains. Lew 
Loj as, New York, put a round-head 
screw in a drill brace and similarly 
used abrasive grains. Woodcock fur­
ther commented : "Because the bub­
bles do not materially affect the sur­
face optically, they can do little harm 
if left alone, provided the edge looks 
safe from chipping, as in cases where 
they lie perpendicular to the face." 

H. H. Selby, of California, after hav­
ing some perplexing difficulty with 
mysterious scratches, found bubbles 
to be the cause. "After each wet," 
he says, therefore, "I dried the surface, 
scrubbed the bubbles hard with a 
toothbrush and shellac and, after ten 
minutes, scraped off the excess. Dur­
ing this scrubbing, the brush broke 
the thin edges of the glass and the 
shellac sealed in the fragments." 

I
NVENTION of the telescope is gener­
ally credited to Jan Lippershay, 

who in 1608 arranged a convex lens 
in front of a concave. Bell, in "The 
Telescope," says Lippershay's tele­
scope was far, however, from being an 
astronomical instrument. In the fol­
lowing spring Galileo heard rumor of 
this instrument that made distant ob­
jects seem near, sat down and, in one 
evening, independently figured out an 
arrangement of lenses which would 
accomplish this end and it magnified 
three diameters. Galileo, as Bell 
states, soon developed this crude be­
ginning into a real instrument of re­
search, magnifying 32 diameters. This 
telescope is on display in a museum in 
Florence, behind glass, and your scribe 
in 1928 slipped the guard there 50 cents 
to open the case and place a step-lad­
der before it, so he could climb up 
close for a little veneration at this 
fane. Main credit for the invention 
of the astronomical telescope rightly 
goes to Galileo ; he ( 1 )  really made 
something of it and ( 2 )  did important 
research with it. Moreover, Galileo, 
not a meek man, fought for his dis­
coveries and gave them publicity, 

when he could have kept out of hot 
water merely by being tactful and 
agreeable. This probably had very 
much to do with their survival. 

While visiting the exhibition of 
the scientific achievements of Leon­
ardo da Vinci, described on page 332,  
with Russell Porter, your scribe 
stumbled on the two grinding ma­
chines shown in Figures 7 and 8. If 
Galileo, who lived from 1564 to 1642, 
gave us the first astronomical tele­
scope, what was Leonardo da Vinci, 
who lived from 1452 to 1519 ,  or 
roughly a whole century earlier, do­
ing with these designs? Porter and 
Ingalls looked at one another and 
remarked, "What does it mean? " Were 
the histories of science then all mis­
taken? "Better look into that," said 
Porter, and took a train for Cali­
fornia. 

The machine in Figure 7 was ac­
companied by a label stating that it 
was "a model of a hand-operated ma­
chine for grinding a concave lens for 
a telescope or other instruments." 
The radius beam on the one in Figure 
8 bore the label, in Italian, "Leonardo 
made this up to 12 meters long." The 
first machine has a stub lever be­
neath the bed-plate, with a notch on 
which a weight could be hung to hold 
the disk against the grinding wheel, 
just as it is shown in the photograph. 
The remainder of the mechanism is 
obvious. (While the lantern gear may 
look antique, be it remembered that 

Figure 7: Design by L. da Vinci 

in Leonardo's time a man couldn't 
simply turn to the Chicago or Boston 
Gear Works catalog and select a gear ; 
he had to make his own. Moreover, 
some of these old gears were not so 
inefficient as one might think. ) The 
machine in Figure 8 is crank-operated 
( crank at right-hand end removed in 
photo ) and causes the convex metal 
sector on the nearer end of the long 
radius beam to traverse the disk. Evi­
dently the crank man must go into re­
verse after each two or three turns. 

At the offices of the New York Mu­
seum of Science and Industry, it was 
learned that Prof. Georgio Nicodemi, 
Director of the Department of Fine 
Arts of the Common of Milan, also 
Director of Museums in Sforza Castle 
and an outstanding authority and 
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Popular Illustrated 
Astronomical Monthly 

~ 
For amateur astrono· 

THE tIlers - star charts, 
Gleanings for telescope 
makers, page for ob· 
servers, and current 
articles. 

$2.00 a year domestic ; $2.50 foreign. 
Sample copy on request. 

SKY PUBLISHING CORPORATION 
Hayden Planetarium, New York 

MANY S T I L L  ARE 
N O T  AWA R E  

that there is a companion 
volume to "Amateur 
Telescope Making." 

"Amaleur 
Telescope 
Making 

Advanced" 

NOT merely a new edition 
of the book HAmateur 

Telescope Making," but a 
wholly different work for 
owners of that beginners' 
book who have absorbed its 
contents. ��Amateur Tele­
scope Making - Advanced" 
has 5 7  chapters, 650 pages, 
359 illustrations and over 
300,000 words, dealing with 
advanced mirror technic, flat 
making, eyepiece w 0 r k, 
drives, aluminizing, observa­
tories and many other aspects 
of the optical hobby. Pub­
lished 193 7. 

• 

.. Amateur Telescope 

Making-Advanced" 

Edited by Albert G.  Ingalls 
Postpaid $3.00, domestic 

$3.35, foreign 

• 

S C I E N T I F I C  A M E R I C A N  
24 West 40th Street 

New York, N. Y. 

--T E L E S C O P T I C S --

writer on Leonardo, had accompan­
ied the exhibition to New York. When 
hunted up and questioned, through an 
interpreter, he said that the question 
of Leonardo's possible priority of in­
vention of the telescope had been the 
subj ect of recent discussion in Italy, 
and he kindly offered to prepare a 
note summarizing these discussions. 

It appears that Prof. Claudio Ar­
gentieri has discovered some pages of 
Leonardo's original notes which have 
not yet been published. "The most 
surprising of Argentieri's observa­
tions," Prof. Nicodemi writes, "are 
those concerning the telescope. On 
folio 25r, of Codice F, which is now in 
the Institute of France, in Paris, Ar­
gentieri noticed, under a figure of a 
large tube mounted on a stand, the 

Figure 8: Another L. da V. design 

words, 'This eyeglass of crystal must 
be flawless and very clear, and is to 
be thin in the center.' The note ob­
viously refers to a negative lens. Other 
notes on the same sheet leave no 
doubt that Leonardo wished to design 
a magnifying instrument, and still 
others explain that one lens was to 
be plano-convex. Brief writings in 
Codex E and Codex A [exact refer­
ences available to any interested 
reader.-Ed. ] indicate that Leonardo 
intended his telescope for astronomical 
applications." 

Prof. Nicodemi goes on to state that 
Leonardo improved his telescope by 
using a concave mirror with a cata­
caustic curve but without an eyepiece. 
The machines shown in Figure 8 
might have been used for roughing 
out such a mirror. 

Since Leonardo couldn't have used 
a concave lens alone as a telescope, 
though he could use a convex, it seems 
possible that he had used the two in 
combination-that is, the arrange­
ment now known as "Galilean ;"  ap­
parently he also used a concave mir­
ror without eyepiece. But in any case, 
he omitted to publish an account of 
his telescopes, thus losing credit if 
this were his due ; incidentally, delay­
ing availability of the telescope to the 
world for about a century. 

Whether this would have opened 
up man's cramped horizons in 
Leonardo's times, as it later did in 
Galileo's, and accelerated the Age of 
Science as much, is, of course, a 
question. Our guess is that, today, 
the 200" telescope would be a back 
number. 
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For the hands you wish most to honor 
this Christmas, give Longines, the 
world's most honored watch. Longines 
watches combine all of the qualities one 
demands in a fine watch-reputation, 
accuracy, long life, elegance. Longines 
watches have won 10 world's fair grand 
prizes, 28 gold medals. 

Longines j ewelers show fully jeweled 
Longines watches from $40; also Witt­
nauer watches from $24.75; products 
of Longines-Wittnauer Watch Co., Inc., 
580 Fifth Ave., New York, N. Y. 

Illus trated 
A Lonqines, Alma, Cable Cord (top) . $62.50 
B Longines, Hall of Fame, Pocket . . .  69.50 
C Longines, Banff, Cable Bracelet . . .  67.50 
D Longines, Hall of Fame, Bracelet . 69.50 
E Longines, 541 -J, 14K diamond·set . . 1 1 5.00 

363  



THIRD D IMENSION P ICTURES ! 

With The New 

Card and Photo 

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

NU-MIRROR CO., Bridgeport, Conn. 

TRADE MARKS 
AND 

UNFAIR 
COMPETITION 
By Orson D. Munn 

A TRADE MARK is an intangible 
asset of a business, yet its actual 
value may grow so large that it 
becomes the very foundation on 
which depends the whole struc­
ture of the business. Because of 
this fact, every business man 
should have available such in­
formation on trade marks as will 
enable him to j udge with a fair 
degree of accuracy the desira­
bility of any mark which he may 
be considering. 

Here, in one handy volume, 
written in non-legal terms, is a 
simple yet comprehensive in­
terpretation of the Federal stat­
utes and the body of common law 
relating to trade marks and un­
fair competition. 

Price $1.00 postpaid 
Published by 

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

364  

LEGA'L BIGB·LIGBTS 
Patent, Trade Mark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By O R S O N  D .  MUNN,  L i t t . B  . .  L . L . B . ,  S c . D .  
New York Bar 

Editor. Scientific American 

Labor Labels 

JUDGE THOMAS GLYNN WALKER of the 
Federal Court in New Jersey, in a 

decision of unusual interest, has re­
strained the imitation of the label of 
a labor union. 

The suit was filed by a printing­
trade union against a corporation 
bearing the words "Printers Union" 
in its corporate name. The Court 
found that the plaintiff was a volun­
tary association of working men; that 
it had adopted a distinctive label 
which was registered as a trade mark 
for stationery and that it permitted 
printing establishments employing 
members of the union to place the 
union trade mark or label upon its 
products. 

The Court also found that the de­
fendant, despite the fact that its cor­
porate name included the words 
"Printers Union," was organized and 
supported by non-union printing es­
tablishments; that it had adopted a 
label which simulated in many re­
spects the union label, and that in 
one instance the label of the defen­
dant had been mistaken for the label 
of the printing trade union. The Court 
found that the simulation of the label 
constituted trade-mark infringement 
and that the defendant's entire course 
of conduct constituted unfair compe­
tition. 

In reaching its decision the Court 
pointed out that the defendant had 
evidenced bad faith by seeking to 
represent itself as a trade union when, 
as a matter of fact, it was an organi­
zation supported by non-union print­
ing establishments. The Court then 
pointed out that the defendant, having 
represented itself as a trade union, 
"then went a step further and sought 
to convey the impression that its label 
was in fact the label of" the plaintiff. 
It concluded that the use of the word 
"Union" in the defendant's corporate 
title, the use of a union label, the use 
of the words "Union label" and the 
use of a label deceptively similar to 
the plaintiff's label, "are with many 
of the other things herein shown by 
the record, the parts which, when put 
together, form the finished mosaic 
whereby the fraudulent design of the 
defendant is clearly spelled out." 

Non-Exclusive 

A NON-EXCLUSIVE licensee under a 
patent cannot bring suit for in­

fringement of the patent. 
This question arose in a rather un­

usual manner in a Federal Court suit 

for patent infringement. After the 
suit was filed, the plaintiff discovered 
that he did not own the patent but 
merely ' held a non-exclusive license 
under the patent and made a motion 
to dismiss the suit. 

The defendant had filed a counter 
claim in the suit asking for a declara­
tory judgment, finding the patent in­
valid and not infringed, and sought 
to prevent the dismissal of the suit 
for the reason that he had incurred a 
great deal of expense in preparing for 
the defense thereof. 

The Court found, however, that 
since the plaintiff was merely a non­
exclusive licensee, there was no legal 
controversy between the parties and 
dismissed the suit. 

Technical 

WE have previously pointed out that 
our copyright law is highly tech­

nical and requires literal compliance 
therewith. No portion of the law is 
more technical than that dealing with 
the notice of copyright which must be 
affixed to the copyrighted work. This 
is exemplified in a recent suit involv­
ing copyrighted advertisements. 

An advertising agency prepared a 
series of advertisements to be used by 
banks. The agency sold the advertise­
ments to subscribing banks who re­
produced the advertisements in news­
papers and other periodicals. The 
agency had bound the advertisements 
in a volume which was copyrighted as 
a book. Thereafter a bank reproduced 
several of the advertisements without 
license or permission of the agency 
and suit was brought against the bank 
for copyright infringement. 

One of the defenses raised by the 
bank was that the agency had failed 
to affix to each copy of the advertise­
ments, which were reproduced and 
sold, the proper copyright notice re­
quired by law. 

The copyright law provides in part 
that every copy of the copyrighted 
work must contain the required notice 
and failure to include the notice re­
sults in abandonment of the copyright. 
The law also provides that in the case 
of a book the required notice shall 
consist of the word "copyright" or the 
abbreviation "copr" followed by the 
date and the name of the copyright 
proprietor. 

In the case of certain works such 
as prints and pictorial illustrations the 
law provides that the notice may con­
sist of the letter "c" enclosed within 
a circle and followed by the initials 
of the copyright proprietor. 
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-L E G A L  H I G H- L I G H T S-
The Court found that the bound 

volume of advertisements contained 
the proper notice required by the 
copyright law for books. However, in 
actual practice, the advertisements 
were not published in a volume as a 
unit, but were separately reproduced 
and published. The only notice ap­
pearing on the individual advertise­
ment was the letter "C" enclosed 
within a circle together with the ab­
breviation of the advertising agency 
and this was so small as not to be 
legible without the aid of a microscope 
or glass. 

The Court held that this notice did 
not comply with the requirements of 
the statute and concluded that the 
copyright had been abandoned. It 
was pointed out by the Court that the 
individual advertisements might well 
be considered as prints or pictorial il­
lustrations and could have been copy­
righted as such. If they had been so 
copyrighted, the form of the notice 
would have been proper. Since, how­
ever, they had been bound together in 
a volume and had been copyrighted 
as a book, compliance with the statute 
required that the notice should con­
sist of the word "copyright" or the 
abbreviation "copr" followed by the 
date and the name of the copyright 
proprietor. 

Rubber Sandpaper 

A FLEXIBLE abrasive article similar 
to sandpaper, comprising abrasive 

grits or particles, held in a bond of a 
rubber isomer, was held to be patent­
able by a Federal Court. 

The inventor of the article had ap­
plied for a patent and the Patent 
Office had refused to grant the patent 
on the grounds that there was no in­
vention involved because prior pat­
ents showed it to be old to hold abra­
sive grits in a bond of raw or vul­
canized rubber. The substitution of 
a rubber isomer bond for the rubber 
bonds shown in the prior patents, was 
not considered by the Patent Office 
to be patentable. 

The inventor filed suit in a Federal 
Court against the Commissioner of 
Patents and the Court held that the 
invention was patentable and ordered 
the granting of a patent. In its de­
cision the Court pointed out that the 
advantage of using a flexible rubber 
bond in an abrasive article such as 
sandpaper had long been recognized. 
However, prior to the invention 
under consideration, no satisfactory 
rubber bond had been developed. 
Some of the difficulties encountered 
were that a sufficient bond between 
the rubber and abrasive particles 
could not be obtained, and ordinary 
rubber had a tendency to clog or to 
become gummy in use. 

The Court found that the use of a 
bond made of a rubber isomer over­
came these difficulties and for the 
first time solved the problem of pro­
viding an abrasive article similar to 
sandpaper in which the abrasive 
particles were held in position by a 
satisfactory rubber bond. 
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WAR� CA USES and 
CONSEQUENCES 

Recent Books 
For Your 
Library 
1 HITLER'S GERMANY - By 

• Pro/ ... or Karl Loewen.,ein. 
Rise of Hitler and the Nazi 
movement, the Nazi govern· 
ment in operation, and how the 
business man, the laborer, the 
farmer, and the public official 
live under and react toward the 
regime of streamlined des­
potism_ '1.95 

2 GIDDY MINDS AND FOR-
• EIGN QUARRELS - By 

CherI.. A. Beard_ Called by 
Lewis Gannett, "The Most Rol­
licking, hard-hitting and hard­
thouf,ht defense 01 'isolation­
ism'_ ' '0.60 

3 FINLAND - By 1. Hampden 
• I_le.on. The complete story 

of one of the most self-suffi­
cient and self-respecting of the 

�:;rie�t"t��:s. 
of

A:��r':;a::°.rl 
the culture of this eastern out­
post of civilization_ $2_10 

4 WHAT GERMANY FORGOT 
• - By lame. T. Sho • ..,ell. 

A wholly new analysis of the 
effect of the World War upon 
Germany, showing that it was 

The aboTe prices are post­
paid In the United State •• 
Add, On foreign orden, 25e 
for pOBtalle on each book. 

For Sale by : 

not the Treaty of Versailles 
but rather the overwhelming 
cost of the War itself that 
brought about Germany's col­
l apse_ '1.60 

5 CHEMICALS IN WAR - By 
• Lieutenant Colonel ..4.u ..... 

'In M. Pren,I... Complete 
technical exposition of chemi-�fl 

i7.ar::�:il��s !li�,:!"�r. 
tarian effectiveness. $7.60 

6 STRATEGIC MINERAL SUP-
• PLIES - By C. A. Rou.h. 

A general survey which gives 
an understanding of the more 
important strategic mineral 
commodities, the domestic out­
put of which is inadequate to 
meet a war demand. '5.10 

7 FIGHTING FOOLS - By 
• Brigadier Ceneral lame. E. 

Edmond.. A powerful plea for 
safety in a troubled world-�:f;e:c�������rv�ebe�':,d�nf���: 
lent, boastful, touchy, land­
grabbing people_" $2.60 

8. �.
I:!��N g,�=,!NY J;'iiia�J. 

The only American journalist 
who has been in both England 
and Germany since the War be­
gan focuses his discerning at­
tention on those critical ques­
tions upon which the future 
of the world depends. He 
answers such current questions 
as : Do the German people favor 
the present War, and what do 
ther think of the Communazi 
Alhance ? Its scope is broad. 

,1.10 

9 HOW WAR CAME - By 
• Raymond Gram Swin,. In­

terpretation of the events begin­
ning with the seizure of Czecho­
slovakia that led to the outbreak 
of hostilities between the Allies 
and the Nazis. Portrayal of his­
tory in the making_ '2.10 

10 WAR IN OUR TIME -
• Edited by Han. Speier aRII 

Allred Kahler. The official im­
plications of war and prepara­
tions for war-how "war in our 
time" is likely to affect the 
workin!!'s and destiny of our 
domestIc institutions, the rela­
tions between n ations, their 
financial status, etc. Factors 
we must understand if we are to 
avoid war. '3.10 

11 THE HISTORY OF MILI-
• TARISM - By Allred 

"'a" .. A history of armies, 
whIch shows not only how they 
are organized but also how the 
military mind works and the 
role militarism has played in 
our civilization. '4.85 

12. ��:S l!��t
T!�i�i::!�S� 

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 

WrIte us lor inlormation on 
books on any subject which 
interests 70u. We can suppl,. 
an,. book in print. 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York City 

DECEMBER 1 940 SCIENTIFIC AMERICAN 365  



Are You"-' 
"'-'putting your spare time to 

good advantage ? 

"'-' one of' the many who are 
seeking a new field to en­
ter? 

"'-' seeking a means to save 
money wherever possible ? 

If you are, here is 
a practical 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 dh e siv e s ,  a nt i s e p ti c s ,  

bleaches, cosmetics, etc. 

You can profitably make 

them from the 15000 form­

ulas contained in the 1077. 
pages of 

HOPKINS' 
Cyclopedia of Formulas 

$5.50 postpaid (domestic) 

For sale by 
SCIENTIFIC AMERICAN 

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

BRIEFS 

( Th e  Editor will appreciate it 
if you will mention Scientific 
A merican when writing for an)' 
of the publications listed b elow. ) 

How TO MAKE TAL�ING PICTURES AT 
HOME is a completely illustrated 

description of the Presto Syncro­
Sound recorder and its operation. 
With the equipment described, any 
amateur movie photographer can 
produce high-quality talking movies. 
All accessories are listed and prices 
are given. Presto Recording Corpo ­
ration, 242 West 55th Street, New 
York City.-Gratis. 

ELECTRICITY AND WHEELS is a 32-page 
illustrated booklet that presents 

the fundamentals of electricity and 
magnetism as applied particularly to 
the modern automobile. The explana­
tions are given in simple language ac­
companied by interesting and instruc­
tive drawings. Department of Public 
Relations, General Motors Corpora­
tion, Detroit, Michigan.-Gratis. 

LEAD-TIN-ARSENIC WIPING SOLDER is 
a five-page discussion of solders 

and their application to wipe joints 
which are used in the installation of 
lead-sheathed telephone cable.-Bell 
Telephone Laboratories, Inc., 463 
West Street, New York City.-Limited 
free distribution. 

THE STORY OF SUPERFINISH is a 670-
page completely illustrated book, 

bound with hard covers, that tells the 
story of this new finishing method for 
moving parts of machinery. Super­
finish, briefly stated, is a method of 
producing machinery bearing sur­
faces which will give maximum wear­
ing qualities under heavy-load con­
ditions. Lynn Publishing Company, 
5 1 0 6  Buckingham Avenue, Detroit 
Michigan.-$5 .00.  

' 

PLEXIGLAS is a 44-page illustrated 
booklet that covers the principal 

properties and more important ap­
plications of cast Plexiglas sheet and 
Crystalite molding powder. Both of 
these materials are crystal-clear 
plastics that are finding wide use in 
a broad range of industries. Rohm &­
Haas Company, Inc., Washington 
Square, Philadelphia, Pennsylvania. 
-Gratis. 

HYGRADE MIRALUME is a 24-page cata-
log illustrated in two colors show­

ing a complete range of fluorescent 
lighting units for business and indus­
try. Hygrade Sylvania Corp., Ipswich, 
M assachusetts.-Gratis. 

GE PHOTO DATA BOOK is a 1 1 0-page 
booklet, 3 by 5 inches in size, edited 

by Karl A. Barleben, F.R.P.S. Packed 
with technical data of all sorts, in­
cluding film speed values, flash and 
flood data, filter data, together with 
various formulas, the book makes a 
handy reference that fits nicely into 
the vest pocket. One of the features 

of the booklet is an article by Mr. 
Barleben on "Why and How I Use the 
G-E Exposure Meter." It also con­
tains a personal exposure record and 
calendars. General Electric Co., 
Schenectady, New York-Free to 
purchasers of General Electric ex­
posure meter, 50 cents to others. 

SKF SPHERICAL ROLLER BEARINGS is 
a 36-page catalog that describes 

and illustrates roller bearing applica­
tions in mining, steel, paper, oil, rail­
road, and allied fields. It also pre­
sents information on bearing selection, 
bearing computations, and various 
types of roller-bearing design. SKF 
Industries, Inc., Front Street and Erie 
Avenue, Philadelphia, Pennsylvania. 
-Gratis. 

THE RADIO CONTROL INSTRUCTION 
MANUAL gives complete data on 

circuits, systems, and equipment for 
radio control of models, particularly 
as applied to gasoline-powered model 
airplanes. Radio Control Headquar­
ters, Inc., Granby, Connecticut.-1 0 
cents. 

WHO PAYS THE COST OF HIGHWAYS? is 
an illustrated booklet that briefly 

answers pertinent questions regard­
ing highway transportation. It gives 
direct comparisons with costs in rail 
transportation. Association of Amer­
ican Railroads, Transportation Build­
ing, Washington, D.  C.-Gratis. 

STEEL MAKES THE HOME is a 32-page 
fully illustrated booklet showing 

various applications of steel in mod­
ern home construction. American 
Iron and Steel Institute, 3 5 0  Fifth 
Avenue, New York City.-Gratis. 

GIBSILOY ELECTRICAL CONTACTS is a 
16-page catalog which describes a 

complete line of electrical contacts 
made from ductile powdered metals. 
Numerous photographs illustrate va­
rious contacts and contact assemblies. 
Technical data are included. Request 
catalog C-IO  on your business letter­
head. Gibson Electric Company, 8362 
Frankstown Ave., Pittsburgh (21 ) ,  
Pennsylvania.-Gratis. 

DEVELOCHROME is an 18-page pocket-
size booklet specifically concerned 

with a new toning developer for use 
by amateur as well as professional 
photographers. Using this method it 
is possible to produce, by direct de­
velopment, prints in practically any 
color. Fink-Roselieve Co., Inc., 1 09 
West 64th Street, New York City.­
Gratis. 

THE INSTALLATION AND USE OF ATTIC 
FANS, by W. H. Badgett, is a 46-

page booklet that has been prepared 
for the use of architects, builders, and 
home owners. Its scope is limited 
primarily to residential applications. 
Profusely illustrated with photo­
graphs and detailed drawings, and 
written in non-technical style. Bul­
letin No. 52. School of Engineering, 
Texas Engineering Experiment Sta­
tion, College Station, Texas. 
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North American Observation Plane 

0-47A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 1 
Powder. Smokeless. Fla.hles. 188 
Tank Cavalry. Modern . . . . . . . . .  : : : : : :.· .

.
. ·.·. : . . .  54 

Tank •• Numbers of United States . . . . .  5 9  
Trench Mortars, Standardized . . . . . . . .  2 1 0  
Warpl�nes, Purposes o f  Types. . . . . . . . . . . . . . .  5 
WarshIp Speed. Exaggerated Italian . . .  2 1 6  
Warships, Freak. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130 

ASTRONOMY 
Earth, Origin of . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Interstellar Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Moon, Apparent Size of. . 
Moon's Temperature . .  . . . . . . . . . . . . . . . .  . 
Pluto, Mass of. . 
Star " Jackets" . . .  
Venus, Data on. 

AUTOMOBILES 
Accidents, Danger Units in . . . . . . . . . . . . . . . . .  . .  
Anti-Freeze, Permanent . . . . .  . 
Bus, Hinged . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Diesel Engine Filter . . . . . . . . . . . . .  . 
Inner Tube, Puncture-Proof . . . . . . . . . . . . . . . . . .  . 
Show, Waldorf-A.toria . .  . 
Skid Marks. Studying . .  . 
Steering �alysis . . . . . . . . .  . 

AVIATION 

266 
128 
194 

74 
18 

143 
3 2 0  

343 
3 3 7  
3 3 4  
336 
2 5 5  
2 73 
144 
196 

AIr Power, UnIted States . . . . . . .  3 1 1  
Airplane, Spin-Proof. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139 
Airplane •• High-Speed Production of. . . .  : :  80 
Airships, Military. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138 
Armor Plate, Airplane . . . . . . . . .  . . . . .  3 0  
Autogiro. "Jump-Off" . . . . . . . . . . . .  2 6 1  
Aviators, Requirements for 79 
Blind Landing Te.ts . . . . . . . .  260 
Camera Guns . . . . . . . . . . . . . . . . . . . .  8 1  
Crash Truck. . . . . .  . . . . . . . . . . . . . . . . . . . .  8 1  
Diesel. Boosting Power of. . . . . . . . .  . . . .  3 23 
DIve-Bomber. Curti.s-Wright . . . .  3 1 4  
Dive-Bombing. . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  1 8 6  
Engine. Flat. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138 
Gasoline Tanks, Protecting . . . .  . . . . . . . . . . . . . . . . . . .  3 2 2  
Helicopter, Sikorsky's . . . . . . . . . .  . .  . . . . . . . . .  1 3 8 ,  189 
"Hurricane," British . . . . . . . . . . . . . . . . . . . . .  1 1 6  
Landing Field. Needed. Many. . . .  2 5  
Map. from Aerial Photographs. .  248. 336 
Molded Airplanes . .  1 2 2  
Propeller Cuffs. . . .  . . . . . . .  . . . .  . . . . . . .  . . . . .  189 
Rivet •• Salvaging Aircraft. . . . .  139 
"Sky Rocket," Grumman . . .  2 5  
"Spitfire," British . . . . . . .  3 1 2  
Taking-Off from Sand . . . .  . . . . . . .  . . . . . .  2 6 1  
Terminal, Central Air. . . . . . . . . . . . . . . . .  2 5  
Te.ting o f  Airplane •• Hydraulic 3 2 2  

BIOGRAPHY and PORTRAITS 
Burpee, David . . . . . .  . 
Davey. Martin L . . . .  . 
Da Vinci, Leonardo . . . .  . 
Dougla •• Donald W . . .  . 
Edi.on (An Anecdote) 
Mason, William H . . . . .  . 

1 1 5  
309 
3 3 2  

3 
145 
247 

BIOLOGY 
Bacteria in Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 6  
Heredity, Science Cannot Change 2 1 1  
Species, Preservation of. . . . . . . . . . . . . . . . .  2 7 1  

BUILDING CONSTRUCTION 
Bricks, Luminous . . . . .  . . . . . . . . . . . .  342 
Concrete, Proper Mixing of. 3 0 7  
Floor Finish, Penetrating. . . . .  8 6  
Interior Finish, Fade-Proof. . 24 
Plywood Panel •• Large . . . .  209 
Wooden Beam, Laminated . .  2 6  

BUSINESS 
Economic Cycle. . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . .  2 0 6  
FTC and Intra-State Commerce. 1 1 0  
FTC Injunction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 7  
Drama, Unfair Competition in . . . . . . . . . . . . . . . . . . 47 
Musical Compositions, Controlling . . . . . . . . . .  238 
Private Life, Privacy of. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  302 

CHEMISTRY 
Carbolic. Synthetic . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  3 2 7  
Citrus Fruit By-Product. . .  64 
Cranberry Chemicals . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  199 
Dry-Cleaning, Processes of. . . .  2 5 2  
Glue. Cold-Setting . . . . . . . . . . . . . . . . . . .  3 2 9  
Iodine Recovery. . . . . . . . . . .  . . . . . . . . . . .  2 5 5  
Magnesium from S e a  Water . . .  . . . . . . . . . . . . . . . . . .  62 
Oil, Increasing Lubrication of. . 264 
Organic Chemical. Indu.try . . . .  1 1 7  
Plant Growth. Chemica! . . . . . . . . .  140 
Reaction, Noise Speeds . .  . . . . . . . . . . . . . . . . . . .  264 
Sulfuric Acid. Uses for 10 
Waxe •• Water-Soluble 2 1 3  

ELECTRICITY 
Arc Quenched by Compre •• ed Air 2 1 2  
Battery Indicator. Storage . . . .  . . .  . . . .  86 
Battery Te.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  154 
Circuit Breaker, Design of Oil . . . . . . . . . . .  . 330 
Circuit Breaker, High-Power Midget. .  330 
Electnc Propeller Coupling. . . . 86 
Electro-Plating Leather . . . . . . .  . . .  . . . . . . . . . . . . . . . . .  . 29  
Flashlight. Storage Battery 2 75 
Hair Brush, ElectricaL . . . . . . .  , 89 
Meter, Hook-on . . . . . .  . . . .  3 2 9  
Microscope, Electron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,  2 0  
Motor. Cast Rotor for. . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 4  
Muscle Stimulation. Electrica! . . .  1 2 7  
X-Ray Tube. 1 .400.000-Volt . . . . . . .  4 

ELECTRON MICROSCOPE . . . . . . . . . . . . . . . . . . . .  . 9. 20 

ENGINEERING. CIVIL and MECHANICAL 
Area Determiner . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3  
Coal Dumper. Greate.t . . .  2 68 
Concrete, Correct Use of. 3 0 7  
Concrete as Rip-rap . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 6  
Contour Finder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 48. 336 
Control Mechanism, Automatic . . . .  199 
Drafting Camera. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 
Hydraulic "Explosive," Coal Mining with 2 1 6  
Maps. County. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 70 �.Itwr� Bnd�e . .  . . . . . . . . . . . . . .  208 

I - e Dnlhng. . .  . . . . . . . . . . . . . . . . . . . . . . 1 13 .  134 
Post Driving with Explosives . .  148 
Railroad Tie Uprooter . .  . .  . . . . . . . . . . . . . . . . . . .  335 
Rivet, Snap . . . .  . . . . . . .  146 
Rivets, Explosive. . . .  . . . . . .  153 
Tachometer, Vibrating. .  . . . . .  200 
Tank. Ball-Shaped Water . . . . . . .  270 
Tracing Paper, Improved . . . .  . 1 5 5  
Tunnel. Mobile River. . . . . . . . . . . . . . . . . . . .  135 
Turbine. High Efficiency. . . . . . . . . . . . . .  142 
Turbine Shafts. Straightening . .  " 198 

ETHNOLOGY. See Archeology. ele. 

FINGERPRINTING. UNIVERSAL 84 

FIRE 
Fire Alarm, Self-Contained . . . . . . . . . . . . . . . . . . . . .  . 2 1 8  

1 9 7  
2 5 6  

Fire-Fighting Equipment, C02 
Insulation, Fire-Retardant . . . . .  . 

FIREARMS 
Clean Barrel. Shoot Better . .  
Colt, History of . . . . .  . 
Contest, Mossberg . .  
Deringer, Story o f  . . . . . . . . . . . . . . . . . . .  . 

1 0 1  
2 9 4  
3 5 5  
2 9 3  

G u n  Collecting. Philo.ophy o f  . . . . . . . . . . . . . . . . .  . 44 
2 2 0  
2 9 4  
1 6 4  

Guns. Strange . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hoffman Custom-Built Gun • . . . . 
Lm�aft. Center o� . . . .  : . . . . . . . . . . . . . . 

egts abon, RestrIcbve . . . . . . . . . . . . . . .  . 
Manufacture of Guns, American 
Marlin Rifle, Te.ting . . . . . . . . . . . . . . . . . . . . . . .  . 
"Targo" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

FISH and FISHING 
Bass Fishing, October 
Butt •• Surf-Rod . . . .  

243. 3 5 4  
2 2 1  
2 9 2  
100 

2 2 1  
2 2 2  
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Color-Blind? Are Fish . 
Creels. Aluminum . . . . . . . . . . . . . . . .  . 
Outboards for Fishermen . .  . 
Rod Making . . . .  
Solunar Theory . . . . . . . . . . . . . .  . 
Tackle. Care of Fishing . .  

FOODS 
Bacteria Control in Liquids . . . .  . .  
Peanuts, Skinning . . . . . . . . . . . . . . . . . .  . 
Turkey Steak • . . . .  

FORESTRY 
Rot, Protecting Timber Against . . .  . 
Spray Reduces Dehydration . . . . . . . .  . 
Trees, Recording History of . . . . .  . 
Wood Seasoning with Urea . . . . .  . 

FUELS 
Coal v •. Electricity . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gasoline, Increased Efficiency of. 
Gasoline Consumption, Military . .  
Hortonspheroids . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Natural Ga. Storage . . . . . .  . 
Sawdust Burner . . . . . . . . . .  . .  
Wood Briquettes . . . . . . . . . . . . . . . . . . . .  . 
Wood Stove, High Efficiency 

GAME 
Birds Thrive in Forests . . . . . . . . . . . . . . . . .  . 
Duck Hunting with Outboard . . .  . 
Duck Stamp • . . . . . . . . . . . . . . . . .  
Hunting Questions Answered . .  

GEOLOGY 
Atlanti • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Calcite Deposit, Largest . . . . . . . . . . . . . . . .  . 
Mud on Ocean Floor, Studying . .  . .  
Oil-Well Drilling . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

HEALTH. See Medicine. 

HORTICULTURE 
Chemical Plant Growth . . . . .  
Cut Flowers, Preserving . .  
Plant Tags. Meta! . .  . . . . . . .  . 
Pots. Chemical Garden . . . . . . . . . . . . .  . 
Roses, Preparing for Shipment . . .  . 
Sap Circulation, Mechanics of . .  
Soil-Moisture Indicator . . . . . . . . . .  . 
Vitamin-Hormone Stimulants. 

INDUSTRY 
Animal Fibers, Sterilizing . . . .  
Banana Fiber . . . . . . . . . . . . . . . . . . .  . 
Barium in Bearings . . . . . . .  . 
Black Light. U.e. of . . .  . 
Can Labeler, Rapid . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Cement Manufacture. Carbon i n  . .  
Cigarette Paper i n  U .  S . . .  
Corn, By.Products of . . . . .  
Dies. Rubber Slab for . .  
Du.t Ma.k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fluorescent Lighting, Increase of . .  
Gage, Electric Thickness . . . . . . . . .  . 
Gem •• Supply of Industria! . .  
Indium i n  Industry . .  
Infra-Red Drying . . . . . . . . . . . . . . . . . .  . 
Machine Mounting, Spring . .  
Metal Nibbler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mirrors, Automatic Process for . . .  
Organic Chemicals Industry . . . . . . . . .  . 

44 
1 0 1  
1 6 5  

4 5  
354 
294 

253 
32 

208 
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8 8  

2 1 7  
1 4 7  

2 3  
3 3 1  
1 5 5  
242 
328 
345 
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88 

2 7 7  
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45 
3 5 5  

1 79 
265 

. . . . .  345 
1 13 .  134 

140 
2 1 3  
148 
148 

2 7  
205 

2 6  
85 

255 
253 
264 
324 
123 
208 
201 
2 5 7  
3 1 4  

8 7  
67 
23 

2 1 9  
3 3 1  

6 7  
1 2 1  

gxygen. Cutting and Drilling . .  . 
ackaglng, Progress In . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

28 
199 
1 1 7  
1 1 9  
2 5 7  
3 3 1  
1 2 5  

Packaging Film (Ethofoil) . . . . . . . . . . . . . . . . .  . 
Packing Indu.try. By-Products of . . .  . 
Porcelain-Like Finishes, New . . . . . . . . . .  . 
Prefabricated Houses, Plywood in . .  
Radiant Heating . . . . . . . . . . . . . . . . .  . 
Rod-Light. for Industry . . . . . . . . . .  . 
Rubber Supplies, American . .  . 
Self-Sufficiency in U. S . . . . . . . . . .  . 
Smoke Pollution Reduction . .  
Soybeans, Fibers from . . . . . . . . . . . . . . . . .  . .  
Swedish Steel, Competition for . .  . 
Temperature Control Pills . .  . 
Testing Machine. lOO-Ton . . . .  . 
Wire Fencing, Changes in . .  . 

INSECTS 
Ants Harve.t Seed . . . . . . . . . . .  . 
Bees Not Always Bu.y . . . . . . . . . . . . . . . . . . . .  . 
Biological Specimens, Preserving . .  
Insects, Photographing 
Jap Beetle •• Trap. for . .  
Pests Follow Armies . . . . . . . . . . . . .  . 
Quarantine, Trans-Pacific . .  
Repellents, Insect . . . . .  . 

LIGHT 
Black Light, U.es of . . . . .  . 
Flashlight. Brightest. 
Fla.hlight. Extension . . . . . . . . . . .  . 
Flashlight. Storage Battery . . . . . . . . .  . 
Fluorescent Lamps, Efficiency of 
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1 2  
6 7  
2 4  

249 
2 0 1  
3 2 9  
2 5 7  

1 2  
253 
340 

67 

343 
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96 
147 
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149 

323 
348 
148 
275 
2 5 7  
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Fluorescent Lighting, Increase o f  . . . .  . 
Fluore.cent Tubes, Small . . . . . . . . . . . . . . . . . . . . .. . 
Illumination, Satisfactory . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, Polaroid Student's . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lens-Lamp Combination . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Phosphorescent Wallpaper . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rod Lights (Lucite) . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

MARINE 
Electric Propeller Coupling . . . . . . . . . . . . . . . . . . . . . . .  . 
Navigation Tables, Simplified . . . . . . . . . . . . . . . . . . .  . 
"President" Steamships . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ship., Air Conditioned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

MEDICINE 
Alcohol, Regulation of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Arch Supports, Plastic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bleeder., Treatment for . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Blood, "Sunn·Raying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Blood Pla.ma, Shipping . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brain Wave., U.es for . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Broken Bone., Rapid Knitting of . . . . . . . . . . .  . 
Burns, First Aid for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Corns, Operation to Relieve . . . . . . . . . . . . . . . . . . . . .  . 
Cosmetics, Hormones and Vitamins in . . .  . 
Delirium Tremens, Factors in . . . . . . . . . . . . . . . . . . .  . 
Dentifrices, Claim. for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dust Ma.k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Geriatrics . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 
Germicidal Soaps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Intestinal Ob.tructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Liquor, Regulation of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Magnet, Eye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mental Disea.e., Chemistry of . . . . . . . . . . . . . . . . .  . 
Mortality, Decrea.ing Child . . . . . . . . . . . . . . . . . . . . .  . 
Muscle Stimulation, Electrical . .  . . . . . . . . . . . . . . .  . 
Nerves, Effect of Weather on . . . . . . . . . . . . . . . . . . .  . 
Pla.ma, Preserving Blood . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pneumonia, Decrease of . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Poison Ivy Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shock Prevention, Hormone for . . . . . . . . . . . . . . .  . 
Skin, Function. of the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Skin Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Twins, Likelihood of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ulcer, Gastric, Treatment for . . . .  . .  

METALS and METALLURGY 
Admiralty Metal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Alloy, Powerful Magnetic (VicaUoy) . . . . . . .  . 
Aluminum, Paint·Receptive . . . . . . . . . . . . . . . . . . . . .  . 
Aluminum Bonded to Rubber . . . . . . . . . . . . . . . . . . .  . 
Beryllium, A Strategic Material . .  . . . . . . . . . . . . .  . 
Carboloy Extruded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Casting, Continuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ca.ting, New Cores for . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Casting, Huge Stainless Steel . .  . . . . . . . . . . . . . . . . .  . 
Compari.on Te.ts Under Heat . . . . . . . . . . . . . . . . .  . 
Copper, New Type of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Corrosion Damage, Bacteria Cause. "  . . . . . .  . 
Indium in Indu.try . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Iron, Powdered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Magne.ium from Sea Water . . . . . . . . . . . . . . . . . . . . .  . 
Pla.tic Metal • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Platinum Leaf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Screen, Powder Metallurgy . . . . . . . . . . . . . . . . . . . . . . .  . 
Soldering Compound, Acid Free . . . . . . . . . . . . . . .  . 
Stainless Steel, Nitrided . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Steel Hardening, Ga. in . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tin, Conserving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vicalloy, Magnetic Alloy . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wire from Sheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

METEOROLOGY 
Avalanche., Controlling by Bombing . . . . . . .  . 
Humidity at High Altitude., Mea.uring . .  
Snow, Saving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Weather Observing, Automatic . . . . . . . . . . . . . . .  . 

MISCELLANEOUS 
Animals Conditioned Electrically . . . . . . . . . . . . .  . 
Balance, Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bicycle, Folding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cement (Liquid Thread) . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cellophane Cement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chime-Carillon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Christmas Tree., Fire-Proofed . . . . . . . . . . . . . . . . .  . 
Clock, World . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clothing Weight, Men and Women . . . . . . . . .  . 
Coffee Maker, Automatic . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cornet, Improved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cotton Writing Paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drinking Water, Protecting . . . . . . . . . . . . . . . . . . . . .  . 
Duplicator, Photochemical . . . . . . . . . . . . . . . . . . . . . . .  . 
Faucet Wa.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Foreigners, Feeding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Garbage Grinder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Glue, Cold-Setting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Inventors' Physics Course . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Label Gluing Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Locomotive Recorder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Machine Po.t Office . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Memo, Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Miniature Di.play Rooms . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nail, Ru.t Proof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper Drill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
P�ep-Si

,'
ht for I?por . . . . . . . . . . . . . . . . .  . 

Plano, Solovox for. ' . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  . 
Pump, High Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Recreation, Adult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Snake., Relative Deadlines. of . . . . . . . . . . . . . . . . .  . 
Stair-Tread., Non-Skid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Steam Control Valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Street Cars, Modern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Venetian Blinds, Miniature . . . . . . . . . . . . . . . . . . . . . . .  . 
Window Cleaning Compound . . . . . . . . . . . . . . . . . . .  . 

NAVY. See Army and Nauy, al.o War 
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O I L  and LUBRICATION 
Lubricator, Pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 4  
Oil-Well Drilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 13 ,  1 3 4  

OPTICS 
Cataract Surgery, U-V in. . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 9  
Lens-Lamp Combination . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 1  
Sun Glas.e., Variable (Polaroid) . . . . . . . . . . . . . . . .  148 
Vision, Side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 8  

PAINTS and VARNISHES 
Enamel Remover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 4  
Fence Paint, Rusted. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1  
Dryer, Infra-Red Lamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1  
Germicidal Paint. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 6  
Infra-Red Drying. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 7  
Lacquer, Hot-Spray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 1  
Thickne • •  Measurer, Electrical . . . . . . . . . . . . . . . . . .  330 

PATENTS, COPYRIGHTS and 
TRADE MARKS 
Bacteria Cannot Be Patented . . . . . . . . . . . . . . . .  . . . .  239 
Cartoon Strip Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238 
"Caruso" Trade Mark. .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  238 
Copyright Infringement, Computing Pro-

fits in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 7  
Copyright Law, Technicalities of. . . . . . . . . . . . . .  3 64 
Infringement, Notice of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 74 
Interferences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 0  
Issuance o f  Patent, Wait for . . . . . . . . . . . . . . . . . . . . . .  1 74 
Labor Union Trade Mark . . . . .  . . .  . . . . . . . . . . . .  . . . . . .  364 
Licensee, Non-Exclusive. . . . . . . . . . . . . . . . . . . . . . . . . . . .  364 
Lollypop., Ice Cream. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 
Motion-Picture Copyright. . . . . . . . . . . . . . . . . . . . . . . . . .  303 
Paint Remover Patent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 03 
Patent Law Changes . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 0  
Press Roll Patent Held Valid . . . . . . . . . . . . . . . . . . . .  1 1 1  
Publication o f  Patent, Withholdinll. . . .  . . . . . .  238 
Reissued Patent, Infringement of. . . . . . . . . . . . . .  302 
Rubber Pantie. Not Copyrighted . . . . . . . . . .  1 1 1  
Rubber Sandpaper Patent. .. . . . . . . . . . . . . . . . . . . . . . . .  3 6 5  
Trade-Mark, "Early American" . . . . . . . . . . . . . . . .  1 74 
Trade Mark, False Claim for. . . . . . . . . . . . . . . . . . . .  302 
Trade-Mark Prints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 74 
Trade Mark., Double . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 

PHOTOGRAPHY and MOVING PICTURES 
Album., Binding. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348 
Ballet Photography. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  348 

:�m::: ������.�:::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  l�g 
Camera, First in America. . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 7  
Candid Shot?, When i s  a . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288 
Careers in Photography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 
Cloud., Printing in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  349 
Color, Handbook of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 6  
Compo.ition, Changing Viewpoint by. . . . . .  1 5 8  
Conte.t, Boy.' Clubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 7  
Conte.t, Fifth Annual Scientific American 9 4  
Conte.t, General Electric. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 6  

g:�il;;,���".':::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  t�� 
Daguerreotype Camera. .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  159 
Daumier. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 59 
Developer, Fine-Grain Formula. . . . . . . . . . . . . . . . 95 
Diaphragm Stop., U.e Large. . . . . . . . . . . . . . . . . . . .  2 8 7  
Exhibit, Touring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350 
Ferrotyping, Correct Method of. . . . . . . . . . . . . . . .  351  
Film Finishing, Commercial. . . . . . . . . . . . . . . . . . . . . .  2 2 4  
Fine Grain, Germain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 7  
Flash Gun., Manufacture of. . . . . . . . . . . . . . . . . . . . . .  9 5  
Insect., Photographing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 6  

t::PC����.�����:::::. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��� 
Meter, How to Use Electric. . . . . . . . . . . . .  . . . . . . . . .  92 
Movie Camera, Stories With. . . . . . . . . . . . . . . . . . . . . .  284 

��U:: ��':::t':l�.�::::.: : : : : :::::. : : : : : : : : : : : : : : : : : : : : : : : : : :  m 
Paper, All Contrast. on One. . . . . . . . . . . . . . . . . . . . . .  346 

· Paper in Quantity, Buy your . . . . . . . . . . . . . . . . . . . .  2 2 5  
Portraits, Spectacle Lens. .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  95 
Printing from Wet Negative . . . . . . . . . . . . . . . . . . . . . .  227 
Prints, Curing Curled. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 
Reflection Picture.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350 

�:�����:� .�i�.��.�:.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  199 
iIl�:��t����:��·:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �!� 
Stainless Steel Equipment . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7  
Stereoscopic Projector. . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  154 
Stop Bath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 7  
Vacation Shots, Editing . _ . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6  

PHYSICS 
Atomic Energy, Progress of. . . . . . . . . . . . . . . . . . . . . . . .  1 6  
Atomic Power from Uranium. . . . . . . . .  . . . . . . . . . . .  143 
Atomic Structure, Studying . . . . . . . . . . . . . . . . . . . . . .  1 43 
Cyclotron, Details of. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  71  

ir.,����nM����:���: : : : : : : : : : : : : : : : :·: : : : : : : : : : : : : : : : : : :  9, �� 
Electron Volts Interpreted . . . . . . . . . . . . . . . . . . . . . . . .  72  
Freezing Speed of Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133 
High Pres.ure in Laboratories . . . . . . . . . . . . . .  . . . .  24 
Internal Friction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340 
Mesotron, Studying the. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 2  

iifc�-l!���k�:�:��:::·:·:·:: : : : : : : : : : : : : : : : : : : : : : : : : :  �g� 
PLASTICS 

Arch Supports, Plastic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 9  
Art Plaques o f  Plastics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345 
Biological Specimens, Preserving. . . .  . . . .  . . . . . .  344 
Chain., Molded Plastic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 
Clothing, Pla.tic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282 

Molded Airplanes . . . . .  . 
Pipe, Protecting Oil . .  
Seat Covers, Woven . . .  

PLATING 

1 2 2  
2 1 1  
282 

Copper Plating, Immersion Process of. . . . . .  2 1 7  
Electro-Plating Leather . . . . . . . . .  2 9  

RADIO. See al.o Television 
Diathermy Apparatu. Interference. . .  282 
Fire-Trucks, Radio Equipped . . . . . . . . .  2 1 5  
Weather Observing, Automatic . . . . . .  204 

RAYS 
Bacteria Control, U-V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  253 
Oil Detection by U-V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 6  
Paint Dryer, Infra-Red . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  1 5 1  
Spectro-Photometer . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  203 
X-ray Machine, Portable. . . . . . . . .  . . . . . . . . . . . . . . .  . . . .  154 
X-ray Snap.hots. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143 
X-ray Treatment, New Cancer. . . . . . . . . . . . . . . . . .  192  
X-ray Tube, 1 ,400,000-Volt. . . . . . . .  4 

REFRIGERATION 
Quick-Freezer for Home. . . . . . . . .  . . .  . . . . .  . . . . . . . . . . . . .  209 

RESEARCH_ (See al.o Industry) 
Biblical Science. . . . .  . . . .  . . . . . . . . . . . . .  . . . . .  . . . . . . . . .  . . . . . . . .  280 
Fi.h in the Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265 
Organic Chemicals Industry. . . . . . . . . . . . . . . . . . . . . .  1 1 7  
Strain Gages, Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265 
Wa.hing Machine Development . . . . . . . . . . . . . . . .  1 2 2  

ROADS 
Cement-and-Soil Surface . . . . . . . .  . . . . . . . . . . . . . . . . . . .  2 1 2  
Concrete a s  Rip-rap . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  136 
Rollers, Rubber . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209 

RUBBER 
Aluminum Bonded to Rubber. . . . . . . . . . . . . . . . . . . .  63 
Cement, Texglue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343 
Dies, Rubber Slab for. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 4  
Hose Nozzle, Synthetic Rubber. . . . . . . . . . . . . . . .  2 78 
Inner Tube, Puncture-Proof. . . . . . . . . . . . . . . . . . . . . .  255 
Rubber Supplie., American. . .  . . . . .  . . . . . . . . . . . . . . . .  249 
Sandpaper, Rubber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365 
Synthetic (Ameripol) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 2  
Synthetic (Butyl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 9  
Synthetic (Chemia:um) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 8  

SAFETY 
Accidents, Danger Units in. . . . . . . . . . . . . . . . . . . . . . . .  343 
Eye Accidents . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 4  
G a s  Alarm, Explo.ive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
Lifeboat, Oarles.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 
Life-Saving Suit. . . . . . . . .  . . . . . . . . . . . . . . .  . . . . .  . . . . . . . .  . . .  . . .  90 

TELESCOPES. See Astronomy 

TELEVISION 
Antenna, ConicaL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  281  
Tran.mitting Tube for Amateurs . . . . . . . . . . . . . .  146 
Two-Way Televi.ion, Amateur . . . . . . . . . . . . . . . . . .  334 

TEXTILES 
Dry-Cleaning, Processes of. . . . . . . . . . . . . . . . . . . . . . . .  2 5 2  
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PEACE OF MIND comes from the knowledge that with proper care cancer in 

its early stages can be cured. 

PEACE OF MIND comes with the assurance that proper care and treatment 

is being administered. 

PEACE OF MIND comes when a suggested physical examination reveals no 

trace of a long suspected cancer. 

Helping thousands of frightened people to regain their peace of mind . . .  this 

is one of the most constructive services of the New York City Cancer Com­

mittee of the American Society for the Control of Cancer. 

YOUR peace of mind will be helped by your support of the Committee's 

work through the purchase of its labels. Mail your dollar today. You will 

receive a book of package labels and the Quarterly Review, and you will 

share in a vi tal service. 

NEW YORK CITY CANCER COMMITTEE 
of the American Society for the Control cf Cancer 
130 East 66th Street, New York, N. Y. 
For the enclosed $1.00 please send me a supply of your package labels and in addition the Quarterly Review. 

name _ _ __ � ____ _ 

street --------�- ---- -

city _ _ _ _ _  _ ---------- --- _ state_ 

If you live outside of the Metropolitan area, write for labels to the national office ­

A merican Society for the Control of Cancer, 350 Madison A venue, New York, N. Y. 



Radio Enlists for National D efense  
THE RADIO IND USTRY has 

answered the call to national 
defense with an " all out" accel-
eration of creative activities . In 
research, in operation , in pro­
duction-from blueprint to wave­
length-the watchword is Service 
for the Needs of  Uncle Sam ! 

For radio today has attained 
front-line rank in the national de­
fense program . Its magic voice 
keeps our c itizens in forme d ,  
unites o u r  nation a s  a vast com­
munity for free discussion . It 
links together the 21  republics 
of  our hemisphere in honds of 
friendsh ip and mutual interest . 
It enables us to commun icate 
aroun d the world , to reach out 
to s h ips  at sea,  an d to guide our 
aviators through fog and n i ght. 

Whole-hearted Response 
As a lead e r  in rad i o  research , as 
th e only company that makes 
and does everyth ing in rad i o ,  the 
Radio Corporation of  A merica 
is proud of  its call to duty . It 
eagerly enlists its facilit ies and 
personnel in the service of the 
A merican people . 

The emergen cy finds R C A  
fully prepare d .  M onths ago the 
" must" orders went to every 
subsidiary of the com pan y ,  with 
the result that at the present 

moment it is making d aily contri­
butions through its great labora­
tories , ceaselessly active in re­
search- through its manufactur­
ing company, in the production 
of r a d i o  a p p aratus - t h r o u gh 
communications,  flashing meS­
sage traffic around the earth­
through radiomarine , in all-round 
communication .service at sea­
and through tbe N ational Broad­
casting Company,  in nation­
wid e ,  world-wide broadcasting . 
To fi l l  the need for men with 
tech n ical skill , R C A  Institutes . 
is training radio operators . 

A ccePting the Challenge 
Usin g all the resources at its com­
man d ,  th e Radio C orporation 
of A merica i s  m e eting every 
dem an d  for service -with ex­
p a n d e d  fac i l i t i e s ,  i n c re a s e d  
production , with smooth func­
tion i n g  speed.  

I n  assuming i ts  vital share in  
national defense, RCA realizes 
its opportunity to help preserve 
the unity and integrity of our 
national l ife . Each of  its thou­
sands of employees pledges his 
energies and enthusiasm to pro­
ducing all needed equipment on 
schedule , to making A merica's 
radio commu n ication system 
the most efficient on earth . 8 RADIO CORPO RATION O F  A M ERICA 

RAD I O  C ITY . NEW Y O R K  
RCA Manufacmriulr C o  . .  Inc. Radiomarine Corporation of A merica RCA Laboratories 




