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Opportunities 

for Men Seeking More Responsibility and Higher Income 
BUSINESS is on the way UP. Are you prepared to go UP 

with it? ... Every period of business expansion offers new 
opportunities for trained men. Any corporation head will tell 
you that rising business creates more responsible executive 
jobs than there are men qualified to fill them. The man who 
is prepared can reap a rich reward. 

ness the organized knowledge of business that is essential to 
competent man�gement. The Institute h�s gathered the ex­
perience of the most successful business men of the country, 
and the proved principles and methods of thousands of com­
panies. It has organized and formulated this knowledge for 

the benefit of those who realize that 
without it no man is qualified for 

What Is the 

Right Preparation? 

Department heads are plentiful 
enough-men who know accounting, 
or production, or selling, or some 
other ONE branch of business. But 
there are few who know the funda­
mentals of ALL departments and 
who are capable of managing and 
coordinating their activities. 

The man with a one-track mind 
can be only the tool of men with 
broader training. He can never qual­
ify for a real executive position. If 
you are now a junior executive or 
"department " man-whether in the 
accounting, engineering, financial, 
sales, or production division-you 
can broaden your training to include 
the fundamentals of ALL divisions, 
and thereby prep�re yourself for the 
opportunities that are coming fast. 

SOME OF THE AMERICAN BUSIN ESS 
LEADERS WHO HAVE HELPED TO BUILD 
THE INSTITUTE'S COURSE AND SERVICE 
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executive responsibility. 
To those men who now hold, or 

who are determined to hold in the 
future, important places in the busi­
ness world, the Institute offers the 
thorough, balanced knowledge of 
production, marketing, finance, and 
accounting essential in business ad­
ministration; ideas, experience, 
methods and judgment of the most 
successful business men of America; 
a mastery of tested business prin­
ciples and pr.actice. 

If You are of 

Executive Calibre 

Send for Your Copy of 

"FORGING AHEAD 

IN BUSINESS" 

To men who want to qualify fully 

The Alexander Hamilton Institute Prepares 

Men to Reach the Top 

for executive responsibility and to 
win financial independence, we will be glad to send a copy of 
the famous book "Forging Ahead in Business." A new edition 
has been .published which contains a most important message 
for the type of man who is going far in business. Mail the 
coupon for your copy. There is no cost or obligation. 

For more than a quarter-century the Institnte has been giv­
ing to the executives and coming executives of American busi-

THIS is a n ew 

edition of the fa­

mous book that has 

st a rt e d  so m a n y  

thousa n ds o n  t h e  

road to greater suc­

cess. To the r ig ht 

man, the information 

and inspirati on of 

this book can mean 

financial independ-

. ence and security. 

To the ALEXANDER HAMILTON INSTITUTE 
196 Astor Place, New York. N. Y. 

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

Name 

Business Address .. 

Position .. 
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INDUSTRIAL progress frequently revolves 
around a strict attention to small details. An 

example is the valve-stem testing machine illus­
trated on our front cover. This machine, used 
in testing the valves in Pontiac motors, presses 
a precision ground, cone-shaped diamond into 
the end of the stem. If the diamond digs deeper 
than the permitted tolerance, the stem is re­
jected. Hand-operated machines work at a rate 
of 200 stems an hour ; this new electrical tester 
checks 600 stems an hour. 
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50 YEARS AGO IN • • • 

(Condensed From Issues of May. 1890) 

NEW DEAL?-"When the government buys what every one pro­
duces, and pensions every individual in the nation with the taxes 
collected from every one _ _ _  the government will, of course, then 
dictate what shall be produced and who shall produce it." 

ELEVATED-"In all citv streets where there are two surface rail­
way tracks there is a sp�ce between them of little use except for 
direct crossing_ To utilize this space is the oaject of the elevated 
railway illustrated_ _ _ It carries two tracks, supported upon a 
single line of columns_ Taken in combination with street tracks 

below, it practically solves the question of rapid transit. The 
upper cars move at high speed, make few stops, and carry people 
quickly to long distances. The lower cars move more slowly, stop 
often, and take local travel chiefly. Long distance passengers can 
ride on the surface cars to the nearest elevated station and then 
take an express train." 

BALLOONETS-"Mr. Andre Mahoudeau describes, in Les Inven­
tions Nouvelles, a new kind of balloon devised by him, and divided 
into several compartments. . .  One of the advantages of this system 
is that a rent in the balloon does not imperil the life of the aeronaut. 
Each compartment is provided with a pipe that descends through 
a central funnel. In this way, it is possible to inflate the compart­
ments independently of one another, and with gases of different 
natures." 

INVENTORS-"I£ there is any man to whom the term 'self-made' 
will most truly apply, it is the inventor. He must possess three 
general characteristics peculiar to all men who achieve success in 
life, but in more full development than most others ; to wit, in­
genuity, enthusiasm, and perseverance. Like the true poet, his 
soul is  in his work ; but his is  the poetry of substantial achieve­
ment, which gives wealth, as well as happiness, to mankind." 

STEEL PIPES---"Steel pipes as a substitute for cast iron now 
form an important item for the engineer's consideration in the 
conveyance of water. Such pipes are being adopted for several 
reasons. As their weight is only about one-quarter the weight of 
cast iron pipes for the same service, the matter of transportation 
forms an important consideration. They are also much less liable 
to fracture than cast iron." 
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HEAVY GUN-"The first high-power, breech loading 8-inch rifle 
made entirely of American steel lately passed a successful test at 
the Naval Ordnance Proving Ground at Annapolis. The gun is 
one of four intended for the cruiser Baltimore. Its forgings are 
from Bethlehem, and the machining and assembling were done at 
the Washington Navy Yard. With a sample of brown prismatic 
powder furnished by Messrs. Du Pont, of Wilmington, Del., a 
muzzle velocity of 2,129 feet per second was obtained with a IIO­
pound charge and 155 tons pressure. The projectile weighed 250 
pounds and its velocity was the highest ever attained by an 8-inch 
shell in this country." 

LABOR SA VING-"One of the latest inventions is a machine for 
buttering bread. It is used in connection with a patent bread 
cutter, and is intended for use in prisons, workhouses, and other 
reformatory institutions. There is a cylindrical shaped brush 
which is fed with butter, and lays a thin layer on the bread as it 
comes from the cutter. The machine can be worked by hand, 
steam, or electricity, and has a capacity of cutting and buttering 
750 loaves of bread an hour. The saving of butter and of bread 
and the decrease in the quantity of crumbs is sllid to be very 
large." 

AND IRON MEN-"The largest wooden vessel afloat is  the Rap­
pahannock. . . She was built at Bath, Maine, and cost $125,000. 
The vessel is 287 feet long, 48%, feet beam, and her total tonnage 
is 3,053 net. In the construction of the ship 700 tons of Virginian 
oak and 1,200,000 feet of Virginian pine timber were used. . . The 
ship has a steel bowsprit, which is an innovation. . . Her spread 
of canvas will be 15,000 yards." 

SURGERY-"At the Surgical Congress at Berlin, Professor Gluck, 
of Berlin, gave . . .  an exhibition showing a most valuable advance 
in surgery, namely, the successful substitution of catgut, ivory, and 
bone freed from chalk, for defects in bones, muscles, and nerve 
sinews. . . He presented the cases of patients in whom there had 
been an insertion of  from six to ten centimeters of catgut to supply 
defects in the leaders of the hands, to which complete mobility had 
been restored ... In the case of another patient Professor Gluck 
removed a tumor from the thigh, causing a considerable defect in 
the bone. He inserted ivory, and no shortening ensued." 

POWER-"A scheme has been organized and work begun to gen­
erate electricity, by the aid of Niagara, suffiCient to drive all the 
machinery in the mills and factories, propel every horse car, light 
up every street, avenue, and road in and around the village of 
Niagara Falls, the city of Buffalo, lind the neighboring towns and 
villages. The present plans contemplate the production of 120,000 
horsepower, but there is no limit to the amount of power which 
may be produced." 

AND NOW FOR THE FUTURE 
11 What sort of inventions will help to win modern wars? 
By Major William H. Wenstrom. 
11 Long-range weather forecasting based on findings in 
a b og. By W. F. McCnlloch. 
11 Commercial possibilities of tantalum, a new-old metal. 
By Philip H. Smith. 
11 Marvels of the aurora borealis, with illustrations by 
William Crowder. 
11 Artificial lightning, a big gun of science. By C. W. 
Sheppard. 
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Personalities 
• In 

Science 
C HINA in the early 1920's presented 

a picture of chaos. Warring fac­
tions ravaged the country. Neverthe­
less, by extremely roundabout method. 
the conflict in China contributed heavily 
to a chain of events that has led to as­
tounding new knowledge of the world 
in which we live, a promise of future 
benefits to mankind, and, incidentally, 
to the award of the 1939 Nobel Prize for 
physics to Dr. Ernest O. Lawrence, de­
veloper of the atom-smashing cyclotron 
and professor of physics at the Univer­
sity of California. 

Following the close of the World War 
the Federal Wireless Company had 
planned to establish a large station in 
China. An 85-ton magnet had been 
constructed for use in this establishment. 
The turmoil in China forced reconsidera­
tion of these plans ; consequently the 
company was left with a huge magnet 
which it was anxious to dispose of. 

The magnet was purchased by the 
University of California, to be used as 
the heart of a new machine called the 
cyclotron. This machine was to be used 
by Dr. Lawrence, then newly-arrived 
from Yale, to explore the interior of 
the atom. A much smaller cyclotron 
had already been constructed and had 
proved its worth in the laboratory, but 
this was mere child's play in comparison 
with the work which Dr. Lawrence de­
sired to perform. He wanted to break up 
the closely knit structure of the atom 
to see what it was really composed of, 
and to find out what results might be 
obtained when the tiny citadel in the 
nucleus of the atom had been destroyed. 
To do this he needed a cyclotron many 
times larger and more powerful than his 
laboratory modeL The first requisite 
was to purchase a large magnet cheap. 
The one owned by the Federal Wireless 
Company answered these qualifications. 

The new cyclotron, with its 85-ton 
magnet, was installed in the Radiation 
Laboratory at the University. Once it 
was put into operation exciting news 
began appearing in scientific journals. 
Lawrence had smashed the atom more 
easily than it had ever been done before. 
He had created strange new substances, 
never before seen on earth. They were 
simply sodium, phosphorous, or iron, 
when they were first put under the blast 
of the cyclotron, but after being sub-

ERNEST O. LA WRENCE 

jected to bombardment they became 
radioactive. For the first time the world 
came into possession of radioactive 
materials that could be manufactured at 
will, were many times less expensive 
than radium, and had advantages over 
radium through the ease with which they 
can be handled. A new type of radia­
tion, the neutron ray, was discovered. 
And, while all of these discoveries were 
of fundamental importance to the 
science of physics, they also have proved 
to have tremendous significance in the 
field of medicine. 

During the past year the new W. H. 
Crocker Radiation Laboratory has been 
constructed on the University of Cali­
fornia campus. It contains. beside a 
new giant cyclotron with a 225-ton mag­
net, facilities for laboratory experimen­
tation with the new radioactive materials 
and for treatment of cancer with the 
neutron ray. Now Dr. Lawrence is plan­
ning the construction of another and 
even larger cyclotron - one weighing 
3000 tons - with which he hopes to un-

leash the energy locked within the 
atomic structure, if he can get the money. 

The University of California physicist 
is one of the youngest men ever to be 
awarded a Nobel Prize. With his youth 
he combines imagination, resourceful­
ness, enthusiasm and, above all a keen, 
analytical mind. He has surrounded 
himself with a particularly able staff and 
insists that they share every honor with 
him. Under the impetus of Dr. Law­
rence's executive ability and far-sighted­
ness, the Radiation Laboratory has be­
come a research institute of the highest 
rank. 

Dr. Lawrence was born in Canton, 
South Dakota, in 1901 . He is a graduate 
of St. Olaf College, Northfield, Minne­
sota, and the University of South Dakota_ 
He holds M.A. degrees from the Uni­
versity of Minnesota and the University 
of Chicago, and a Ph.D. from Yale Uni­
versity. Before coming to the University 
of California, he was a member of the 
faculty at Yale. For recreation he likes 
ice skating, boating, and tennis. 
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FLAGSHIP 
BREAKING 

260 

OF A RECORD­
FLEET OVER the bumpy air of New York City, five 

blimps, of which the Rainbow shown above is 
the flagship, have flown almost continually fur many 
months. Filled with helium, paying little attention 
to the vagaries of weather, these ships have proved 
the air· worthiness of this type which is discussed in 
the article on the opposite page. Up to April 1, 
1940, these five Goodyear airships had flown 3,646,-
000 miles in a total of 134,771 flights and 81,631 
hours of flying time, carrying a total of 362,231 pas­
sengers without accident. Such a record makes 
understandable the Navy's desire for such ships. 
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OIIIc!al U. S. Navy 
Only a small ground crew is necessary to dock this sleek little craft at Lakehurst. It is filled with non-explosive helium 

BLIMPS AND MODERN WARFARE 

IN an effort to round out our naval 
defenses, Congressman Vinson, 
Chairman of the House Naval Af­

fairs Committee, early this year intro­
duced a bill to provide for further ex­
pansion. Included in the proposed au­
thorizations is one which permits the 
President to acquire lighter-than-air 
craft so that a total of not more than 36 
useful ships of this type may be main­
tained. This is the largest such program 
ever proposed for the United States in 
time of peace. 

None can deny the advances made 
with the airplane, but this form of flying 
has not out-moded the airship for war­
time uses. Both have limitations but 
the one can supplement the other. What 
many have forgotten is that there are 
two major branches to the science of 
aviation. 

Lighter-than-air comprises various 
types, just as we have the larger patrol 
planes and the tiny fighters in heavier­
than-air. The Navy, charged with the 
development of the rigid airship in this 
country, is still hopeful that further de­
velopment of this type will be permitted 
but, meanwhile, believes in the efficacy 
of the non-rigid, or blimp, for training, 
patrol, observation, and other duties. 

Neglected Type Used Successfully in World War 

. . .  Potentialities for Scouting, Patrol, Convoy 

Work . . .  New Bill Calls for Several Dozen 

By BRO C KHOLST LIVINGSTON 

When the first World War broke out, 
the nations knew little of the capabili­
ties of blimps. It was not long, however, 
before most were utilizing these ships 
for all manner of purposes, Even when 
filled with hydrogen, that demon of the 
airship, belligerents' blimps made many 
thousands of successful flights. As the 
only available lifting gas, hydrogen had 
to be used even though it increased the 
vulnerability of the ships. At present, 
we alone of the nations of the world 
possess a supply of helium, a non­
flammable lifting gas, but we have given 
little attention recently to airships as 
an arm of national defense. 

WHEN we entered the war in 1917, 
we hurried as best we could to 

make up our deficiencies but our earlier 
neglect necessitated the importation of 
instructors from the Allied air services. 

Eventually we constructed a large 
number of blimps which saw service 
along our own coasts and from bases 
constructed in Europe. In a future 
emergency, we might not be fortunate 
enough to have allies to hold off the 
enemy for us while we build up our de­
fenses. That is probably why airships 
have been included in the expansion 
bill. 

In the last 18 months of the first 
World War, the British maintained an 
average of 56 blimps in service and in 
that period undertook 9059 patrols and 
2210 escorts. Blimps located 134 mines 
and destroyed 73 of them. They sighted 
49 submarines and attacked 27 with 
either gunfire or bombs. Anti-subma­
rine work by blimps was accomplished 
at far less cost than were similar tasks 
performed by surface vessels although, 
for best results, the two types should, 

261 

© 1940 SCIENTIFIC AMERICAN, INC



262 

and did, co-()perate fully with each other. 
Most authorities claim that no ship 

under convoy by blimps was sunk by 
submarine; some say only two. Even 
accepting the latter figure as correct, 
the efficacy of the blimp, considering 
the many thousands of ships escorted, 
is almost phenomenal. It is worthy of 
note that while the British began the 
present war without blimps, they have 
instituted balloon patrols 
for spotting mine-laying 
operations. 

In 1915, blimps flew only 
339 hours, but in 1918 their 
operations and the number 
in service had so increased 
that 53,554 hours were 
flown. For every blimp fa­
tality, 42,548 miles were 
covered. In the final eleven· 
months of the last· war, 
there were only nine days 
in which airships were 
grounded because of bad 
weather. This latter fact is 
of particular interest in 
view of the criticism direct­
ed at airships because of 
their supposed vulnerahil­
ity to weather. 

SCIENTIFIC A M E R I C A N  

tion with airplanes has been devoted to 
airships. Even with the limited funds 
available, however, great strides have 
been made by the airship branch of our 
naval aviation. No longer is the airship 
a crude, ill-shapen thing. Its "stream­
lining" and other modern developments 
match those of the airplane. Handling 
and operational advances have been 
made to the limit of available means. 

Om.tal u. S. Navy photograph 

MAY · 1940 

March, 1940 Scientific American) . 
Many of these tasks cannot be under­
taken by heavier-than-air craft due to 
their higher speed, their inability to 
hover, and their relatively lower useful 
load capacity. 

In a test conducted last spring by the 
Navy's K-2 it was demonstrated conclu­
sively that blimps may be used on 
expeditionary work. The objects of 

the flight were to test the 
feasibility of mooring a 
large non-rigid to an ex­
peditionary mooring mast 
and of transporting mast 
and equipment by plane; 
to study the operating 
characteristics of K-2 
and generally to extend 
the range of usefulness 
of this type for coastal pa­
trol operations. Each of 
these was successfully ful­
filled. It was determined 
that the portable mast is 
adequate for mooring in 
reasonably severe weather 
and, on the flight in ques­
tion, winds averaging 22 
knots with peak gusts of 
36Y2 knots were encoun­
tered. It was found the 
mast could be readily trans­
ported by plane and quick­
ly erected at the chosen lo­
cation. Only a moderate 
sized landing field and a 
ground crew of 50 men are 
needed for operations of 
this type. 

IN this connection, some 
interesting statistics were 

prepared by the Navy De­
partment shortly after the 
Armistice in 1918. These 
showed that a large non: 

rigid in France had an 
average percentage time 
spent in operations of 27 
and flew 5270 miles in the 
last month of the war as 
against averages of 45.7 for 
destroyers which covered 
4582 miles, and 47.4 for 
coastal patrol vessels which 
sailed 2540.9 miles. The 

Two small blimps, TC-14 and G.l, seen through the partly 
dismantled, German·built Los Angeles in a Lakehurst hangar 

IT was recommended, fol­
lowing the completion of 

the flight, that the poten­
tialities of the non-rigid 
airship be further investi­
gated by means of similar 
operations and that the K-2 
be used for the purpose of airship's flying time was 

200.5 hours producing an average 
speed of 26.3 miles per hour which 
compares favorably as a convoy speed. 
The airship's operation record includes 
only time actually under way, while 
that for the other ships covers 
time spent at anchor during darkness 
as well. The comparison is very favor­
able to airships. To refute claims of 
the airship's dependence on favorable 
weather, it may be added that in the 
above case it was "worse than average" 
for the month. 

Despite the favorable results obtained 
from blimp operations in the last war, 
the end of hostilities saw the beginning 
of a long period of neglect for this type. 
Interest in the development of rigid air­
ships and the phenomenal advances 
made with the airplane retarded prog­
ress with a type which had proved its 
worth in war. Only a small fraction of 
what has been spent on experimenta-

As lessons have been learned, the 
possibilities for extending the functions 
of the airship have increased. Besides 
the war-time duties of convoy and anti­
submarine patrol which the blimp per­
formed so well, the small airship has 
extended its usefulness to such duties 
as acting as aerial listening post off­
shore, carriage of infra-red optical 
range locating apparatus, photograph­
ing of the fall of shot in target 
practice, chasing practice torpedoes, 
and a long list of other important tasks. 
Blimps have carried planes in hook-on 
experiments although this is more with­
in the province of the large rigid ships. 
Sea rescue work has been facilitated by 
the development of new devices recent­
ly tried out with success by ships from 
the Naval Air Station at Lakehurst ( par­
ticularly anchoring devices to hold a 
blimp stationary within rope-ladder dis­
tance from the water - see page 161, 

familiarizing naval personnel with the 
possibilities of the blimp in support of 
local coastal defense measures. Nothing 
further along these lines was done, how­
ever, because the K-2 was damaged 
shortly afterward and no other suitable 
blimp was available. This is a sad com­
mentary on our American reputation 
for progress. 

Nothing useful can be proved by at­
tempts to show the relative merits of 
the various types which make up a naval 
force. Many proponents of the airship 
claim that one of this type is equal to so 
many cruisers or destroyers. Every 
known type has a distinct place in the 
scheme of defense and no one should 
be developed at the expense of another. 
However, we do know that, under given 
conditions, an airship can patrol a 
greater area than can any surface craft. 
Blimps are less expensive to construct 
and to operate than long-range patrol 
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planes and cost but a fraction of sur­
face vessels capable of comparable per­
formance. The blimp, however, is not 
a combatant type and may be used to 
greater advantage for strategic than for 
tactical scouting. 

Our present situation with regard to 
blimps is not reassuring. We have only 
eight Navy blimps available and some 
of these are not in operating condition. 
Only one, the K-2, was built specifically 
for the intended functions of a naval 
blimp. The others, including two taken 
over from the Army when lighter-than­
air activities were abandoned by them, 
range in age from two to ten years and 
are either adaptations of commercial 
types or fail to embody recent develop­
ments. The K-2 and the two ex-Army 
ships are the only ones at all suitable 
for extended patrol duties. Endurance 
is dependent on volume ; that is, rough­
ly 10 hours at cruising speed for each 
100,000 cubic feet of volume. An air­
ship must, therefore, have a volume 
which will permit it to maintain reason­
ably extended patrol. A volume of 400,-
000 to 500,000 cubic feet is considered 
satisfactory . 

Included in our available ships is the 
ZMC-2, a completely metal-clad, as op­
posed to fabric-covered ship. This 
craft, built ten years ago as an experi­
ment, is considered to have proved the 
practicability of metal hulls but we 
have failed to follow up its possibilities 
by constructing a ship of larger dimen­
SlOns. 

OUR ground facilities are equally 
limited. The air station at Lake­

hurst is the only one entirely suitable 
for lighter-than-air activities. The sta­
tion at Sunnyvale, California, is now 
under Army jurisdiction but may be re­
turned to the Navy when required. At 
Cape May, Coco Solo, and San Diego, 
there are small sheds capable of housing 
from one to four blimps each. None is 
now in an operative status and ships 
suitable for assignment to them are not 
available. Privately owned blimp sheds 
in nine different locations could be 
taken over by the Navy but several are 
so situated that they would be of little 
value as patrol bases. The U. S. S. 
W right which started her career as a 
balloon tender is now employed with 
seaplanes, while the Patoka, recently 
recommissioned as an aircraft tender, 
can handle rigids but has no mast suit­
able for blimps. 

Our personnel situation is not more 
reassuring. In 16 years we trained only 
75 officers as naval airship pilots and 
many of these are no longer available 
to the Navy. There are few Naval Re­
servists qualified for such service, and 
enlisted personnel trained for lighter­
than-air has been widely scattered due 
to the lack of ships upon which they 
could continue their interest in this 
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Official U. B. NaVY photograph 
During wartime, blimps can scout the vlclmty of merchant ships or convoy'. 
Iu this view the airship ]-4 is making contact with a merchant vessel 

type. All in all, the picture is not a 
bright one and yet situations are devel­
oping abroad which blimps helped to 
meet in the last war and could in this 
were they available. Whether we shall 
enter the war or not does not detract 
from the necessity of our being prepared 
in every respect and with every arm 
modern warfare can utilize in its pur­
suit. The loss of the Courageous might 
have been avoided if blimp patrols had 
flown over her operational area to deter­
mine the presence or absence of enemy 
submarines. The Royal Oak might still 
be an active vessel of the British Navy 
if blimps had been on constant patrol 
duty outside the entrance to Scapa Flow. 
Because of its higher speed, the airplane 
cannot perform these functions as well 
as the airship .  Flying over the sea at 
150 miles an hour, one is more likely 
to miss objects below than if he is flying 
at only 50 miles an hour. 

No one claims that the blimp is the 
answer to all our air problems but we 
had fairly conclusive evidence of its 
efficiency in 1914-18. If small, inexpen­
sive non-rigids can save even one ship 
which might otherwise become the vic­
tim of attack, the effort and expense 
involved in providing them have been 
worth while. For the neutrality patrol 
which now occupies the attention of our 
naval forces, there is no more ideal type 
than the blimp. Patrols of this nature 
do not require heavily armed vessels but 
the ability to cover the tremendous areas 
around our shore-line is vital. 

There are disadvantages to the air­
ship and these are fully recognized by 

their advocates. But, the same is true 
of every known type of naval vessel. We 
do not pit a cruiser against a battleship 
if we can help it and, similarly, we 
should not match the airship against 
stronger craft. The mission of the air­
ship is to carry out its duty with least 
risk, and evasion is one of its strongest 
defenses. 

Blimps have a place in our naval es­
tablishment. The provision of the num­
ber of airships referred to in Mr. Vin­
son's bill would permit the granting of 
educational orders in line with our in­
dustrial preparedness program. This 
will make it possible to maintain at least 
the nucleus of an airship industry in 
this country. The ships to be provided 
will also permit the first large-scale 
operations both with the fleet and on 
local defense duties. It should be pos­
sible by these means to determine more 
accurately the full extent of the capabili­
ties of blimps as adjuncts of the national 
defense and to continue the training of 
personnel which we shall need in an 
emergency. Further development of ex­
perimental types such as the metal­
clad airship may also be undertaken. 
Our extensive coast-line makes the air­
ship particularly valuable to us and our 
possession of the world's helium supply 
decreases the vulnerability of the type. 

War rages abroad. No man can fore­
see when or how we may be drawn into 
its flames. We have neglected the blimp 
for far too long. It is time we got started 
on making up for our neglect. The pro­
gram which has been proposed is evi­
dence of a growing recognition of this. 
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WHO WAS SHAKESPEARE? 

RARELY has a magazine article 
aroused such widespread interest 
as the one by Charles Wisner Bar­

rell entitled "Identifying 'Shakespeare' " 
which appeared in our January number. 

Hailed by many readers as one of the 
most remarkable true detective storie'S 
of the time, the article was based on an 
investigation that its writer and his 
technical associates carried out with 
X-rays and infra-red photography on a 
series of ancient paintings long known 
to Shakespearean authorities as tradi­
tional portraits of the Bard of Avon. 

Through exigencies of space, Mr. 
Barrell was obliged to confine his dis­
cussion to one of these paintings, the 
famous Ashbourne canvas, owned by the 
Folger Shakespeare Library, of Wash­
ington, D. C. 

With the scientific media employed, 
he demonstrated graphically that the 
man who originally sat for this portrait 
must have been the mysterious Eliza­
bethan Court poet and dramatist, Ed­
ward de Vere 17th Earl of Oxford. 

In his own day, Lord Oxford was 
known as the writer foremost "in the 
rare devices of poetrie" but, 
at the same time, one whose 
"doings" could not "be 
found out and made public 
with the rest." 

Of late years, his name 
has frequently been associ­
ated with the long-disputed 
authorship of the Shakes­
pearean plays and poems, 
beginning with the publica­
tion in 1920 of J. Thomas 
Looney's scholarly volume, 
" 'Shakespeare' Identified 
in Edward de Vere 17th 
Earl of Oxford." 

Mr. Looney's work won 
the endorsement of such 
scholars, historians and stu­
dents of the Elizabethan pe­
riod, as Dr. Gilbert Slater 

Reader Response to X-ray Revelations of Identity 

of Shakespeare, Published in January Number ... 

Presenting Further Evidence from Other X-rays 

A close-up view of the ear from 
the X-ray photograph shown below 

the ancient Shakespeare portraits� 
Moreover, while Mr. Barrell sub­

mitted for our consideration some 75 
X-ray, infra-red and panchromatic pho­
tographs, together with voluminous 
documentation covering his studies of 
the Hampton Court, the "Janssen" and 
the Ashbourne paintings of the Bard, 
it was a manifest impossibility to pub­
lish anything more than a digest of his 
material in one issue of the magazine. 
It also seemed necessary to concentrate 
on a single set of the dissective photo­
graphs. Those relating to the Ashbourne 
portrait were chosen. But equally in­
teresting and telling evidence could 
have been used from the Hampton Court 
or "Janssen" paintings, which also in­
dicate that they are disguised originals 
of the poet-Earl whose "doings" in the 
literary world of his own day were �o 
difficult "to find out." 

The Associated Press and 

of Oxford University ; Dr. 
Gerald H. Rendall, for­

Under X-ray examination, even the painted-over ear of 
the Ashbourne Shakespeare agrees with other portraits 

other news syndicates treat­
ed "Identifying 'Shakes­
peare' With X-Ray and 
Infra-Red Photography" as 
a special wire feature. As a 
result, versions of the story 
were printed in some 2000 
newspapers, news reviews 
and magazines throughout 
the United States and Can· 
ada. Many of these items 
were given front page space. 
In addition, many colum­
nists, such as Walter Win­
chell, Benjamin de Casser­
as, Joseph Henry Jackson of 
The San Francisco Chron­
icle, Ada Hanifin of The 
San Francisco Examiner, 
Harlow R. Hoyt of The 
Cleveland Plain Dealer, and 
so on, gave the Scientific 
American article much mer Headmaster of the 

Charterhouse School ; Alan Gordon 
Smith, author of "William Cecil, the 
Power Behind Elizabeth ; "  Sir Geoffrey 
Callender, historian of the Tudor Navy 
and knighted for his writings on the 
Elizabethan Age ; Dr. Sigmund Freud, 
the psycho-analyst, whose studies of the 
Shakespearean plays had a profound in­
fluence upon his professional theories ; 
and John Galsworthy, the novelist, who 
helped distribute the book by Looney. 

Since Lord Oxford's long-hidden 
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career as poet and dramatist was first 
brought to light in 1920, more than 30 
additional volumes of research and com­
mentary relating to his life have been 
published. 

These facts are mentioned to make 
clear the point that, while Scientific 
American is not a literary or historical 
magazine, Mr. Barrell has substantial 
corroborative backing for the conclu­
sions that he drew from his X-ray and 
infra-red dissections and discussions of 

space. From Maine to California and 
from Winnipeg to- San Antonio, millions 
of newspaper readers had their attention 
called to the first discoveries of their 
kind ever announced in the field of 
Shakespearean research. Nearly a hun­
dred prominent journals devoted edi­
torials to the ensuing controversy. Dur­
ing one week, The New York Times, 
The New York Post and The New York 
Sun commented at length. On January 

(Please turn to page 299) 
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O U R P O I N T O F  V I E W  

Proportion 

I N his thought-provoking article on "Man's Earthly Future," 
concluded elsewhere in the present number, Professor 

Mather points out that, even though man now seems to have 
learned to control the environmental factors that invariably 
have exterminated other higher mammal species within 
3,000,000 years, and thus may survive indefinitely, he may 
lose this ability and thus may end in the same oblivion as 
the rest. 

Judging by comments heard here and there in conversation, 
many prefer to believe only the best. They do not like to 
think of this old Earth which they call "ours" rolling on and 
on through space without the presence of man to adorn it 
and, as they put it, take care of it. This earth with none to 
work the soil and fisheries and mines ; none even to run away 
with Kentucky hordes of gold or bother to look at them ; 
everywhere peace . . . revolting thought. 

But if this old Earth had a consciousness and voice it 
might chuckle and say, "Oh, don't worry. I hardly knew he was 
here. I'll get along fine. I always did." 

There is, however, sound scientific basis for the cheerful 
statement that if man became extinct men would evolve again 
from some of our cousins the apes. 1£ not, then from our more 
distant cousins the monkeys. And if all the primates became 
extinct, more would evolve. 1£ all the higher animals became 
extinct, in time the 

'
same animals would evolve, provided the 

environment were the same. All this might take a billion years 
or so but what's a billion years in the course of cosmic time ? 

So man, modern man, civilized man, may be taking himself 
just a bit too seriously. What he most needs here is a sense 
of proportion.-A. G. I. 

No Block to Progress 

RECENT controversy between the Federal Communica­
tions Commission and Radio Corporation of America 

brings once more to attention an important phase in the 
development of television. Shall television transmission be 
commercialized - thus, as some hold, freezing television 
standards to the detriment of technical development - or 
shall commercial television programs be withheld and the 
art continue on an experimental basis ? 

Analysis of this problem requires some reiteration of what 
has gone before. Detail in a received television image depends 
on the number of lines into which the original has been broken 
for transmission. The receiver, of course, must operate on the 
same line standard in order to reassemble the image so that it 
can be seen. A receiver designed for operation on a 441-line 
signal, for example, cannot receive the images from a trans­
mitter that is 8perating on a 60S-line standard. Then, too, tele­
vison transmitters are costly to construct, expensive to oper­
ate. Television companies cannot continue experimental work 
indefinitely unless permitted to acquire some financial return 
on their investment. And the only logical way to receive such 
return is to sell advertising time on the air, just as is done 
by sound broadcasters. 

Opposite as these two factors of standardization and finance 
may appear, they are inseparably linked. A line standard 
must be set before a satisfactory system of commercial tele­
vision can be established. And the 441-line standard that is 
being used by Radio Corporation of America is under fire as 
possibly not being the last word. Some commentators feel 
that an attempt to establish commercial television on this 
standard would result in the freezing mentioned before. 

Let's look at it this way : In this writer's opinion, 441-line 
television is good. Sometimes it is excellent. There is plenty 
of work for engineers to do, for some time to come, in im­
proving the consistency of excellent reception, decreasing 
the times of poor reception. And this work can best be done 
if a standard basis has been set up. There will be one less 
variable for them to consider, one more fixed point from which 
to operate. 

If this fact can be coupled with an opportunity for the tele­
vision companies to realize a return on their investment, the 
picture will look brighter. With money coming in, they will 
be able to improve their service, produce better programs, 
make technical advances that would be impossible otherwise. 
Without such financial support, television may languish in the 
laboratory for years to come. It all boils down to this : Good 
television is available now. Let's make use of it, study it under 
wide-spread operating conditions, improve it as much as pos­
sible. Setting a 441-line standard will not result in freezing 
progress. Rather, it should result in tremendous acceleration. 

-A . P. P. 

An Unwanted Investigation 

IF we are to believe the politicians, the Federal Bureau of 
Investigation is rapidly becoming an American Gestapo 

and the Bureau's Director, J. Edgar Hoover, a ruthless dictator 
with insidious power_ The politicians want to investigate the 
Bureau, having already made up their minds that private 
citizens can no longer look for justice at the hands of the 
Bureau. 

Of course, it may all have been a dream, but we seem 
to remember the wave of jungle law that swept over the country 
a few years ago. Public enemies took their toll of human 
lives-including little babies who were kidnapped and mur­
dered after ransom was paid. Local peace officers were power­
less, when into the fight stepped an organization that had 
long functioned efficiently but had never had spectacular 
chores to give it publicity before. That organization cleaned 
up the "public enemies" down to the last unimportant individ­
ual. 

The Federal Bureau of Investigation, under the leadership 
of its greatest Director, J. Edgar Hoover, indeed performed 
a spectacular task in a way designed to impress criminals of its 
power against them. For the new sense of security which the 
Bureau gave to the country, that country is grateful. Naturally, 
the Bureau gained a high and glorious esteem in the hearts 
of all Americans. Consequently it has been given the chance to 
expand and become more efficient. In most respects, it is now 
the finest, most scientific, and consistently successful body of 
its kind in the world. Its record is spotless, for neither J. 
Edgar Hoover nor any member of the Bureau can be bought or 
intimidated-never could be and never will be ! 

There are no political appointees in the Bureau, yet an in­
vestigation of it would put the Bureau into politics simply 
because Congressmen will necessarily take sides in the ensuing 
argument. This may be the intent of the politicians-in order 
to grab some of the Bureau's glory for their own party or to 
open up within the Bureau new patronage for party members. 
No matter what the reasons behind the proposed investigation, 
it would play into the hands of organized crime, for criminals 
would like nothing better than to see the Bureau's powers 
limited. In any case, the whole idea is ridiculous, and if the 
investigation does go through, it is our firm belief that, not the 
Bureau, but the politicians will be adjudged guilty of Gestapo 
practices-by a public that is grateful for the work of its 
Federal Bureau of Investigation and J. Edgar Hoover.-O.D.M. 
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TREASURE IN EAsT ANGLIA 

A DISCOVERY, unique in the history 
of western Europe, has been made 
in eastern England. The county of 

Suffolk is already renowned for its 
wealth of archeological remains, but the 
discovery of a royal ship burial beneath 
a tumulus or sepulchral mound at Sut­
ton Hoo, near Woodbridge, is an event 
overshadowing in romantic interest all 
other discoveries in that part of Eng­
land. 

When the Roman power, which for 
over 400 years had governed Britain, 
began at last to wane, enemy raiders, 
coming across the North Sea, started to 
invade that country. The earliest of 
these were the Anglo-Saxons, who were 
followed in later times by the Vikings, 
who burned and raped and pillaged to 
their hearts' content up and down the 
whole length of Britain's eastern sea­
board. All these people were sea-rovers, 
and when their great men died they were 
buried in the ships which had carried 
them on their voyages in

· 
this world and 

would be used for a similar exciting 
existence in the next. 

Clearly, the idea of an all-pervading 
peace had not then entered men's minds. 
After the departure of the Romans from 
Britain, a period about which very little 
is known began, and without much doubt 
was characterized by increasing law­
lessness, fighting, and disorganization. 
But it is known that, toward the close 
of the 6th Century, A.D., Redwald, the 
third ruler of the East Anglian tribes, 
held sway in eastern England. He died 

A Buried Anglo-Saxon Ship . . .  Riches in Refined 

Gold and Silver Work . . . A Surprise to Archaeolo­

gists and Historians . Unearthed in England 

By J. R E I D  M O I R ,  F. R. S. 
President of the Ipswich Museum , Ipswich. England 

about 617 A.D.,  and there are weighty 
reasons for believing that the treasure 
ship found at Sutton Hoo represents the 
grave of this warrior King. 

REDWALD'S history is of consider­
able interest. Under the influence 

of King Ethelbert of Kent he adopted 
Christianity, but, on arriving back in 
Suffolk, is supposed, under the influence 
of his wife, to have reverted to paganism. 
It is believed, however, that from then 
on he kept, as it were, a foot in each 
theological camp, and in his temple at 
Rendlesham, some few miles from Sut­
ton Hoo, he caused to be erected two 
altars, one to the Christian God, and the 
other to the pagan deities. If this is 
true, the nature of the burial found at 
Sutton Hoo becomes of much interest. 
It was, in fact, aggressively pagan in 
character, and may represent Redwald's 
pagan interment, while his Christian 
burial may be elsewhere at a site not 
yet discovered. In any case, no traces of 
human bones were found at Sutton Hoo, 
and, while this is possibly to be ac­
counted for by the non-preserving na-

ture of the soil there, it is equally pos­
sible that no body was ever interred in 
the tumulus, which represents a token 
burial to the high gods of paganism. 

The site at Sutton Hoo is on the north 
bank of the River Deben and is situated 
about 100 feet above the water. There 
are a number of tumuli at this spot, and, 
on the request of Mrs. E. Pretty, the 
owner of the estate, who generously 
financed the work, Ipswich Museum 
had excavated, during 1938, certain of 
the smaller mounds. The archeological 

© British Museum 
A six·inch gold buckle, of horse's 
head design, from the Sutton Hoo 
burial chamber in the ship below 

results of these diggings were interest­
ing, though not spectacular, as definite 
signs of boat-burials had been found, 
accompanied by cremated bones and 
certain funerary objects. These at the 
time were thought to be of Viking age 
but it was clear that the mounds ex­
amined had in all probability been dug 
into before, and it was not possible to 
decide with certainty the age of the 
burials from the scanty objects recov­
ered. 

� :.-:... .....l> -7 ... ��1Il 

In 1939, work was begun on the larg­
est of the burial mounds at Sutton Hoo, 
and it was not long before Mr. Basil 
Brown, in charge of the excavation, 
came upon evidence 

. 
pointing to the 
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The western end of the ship discovered beneath a burial mound of earth at 
Sutton Hoo, England. The burial treasure chamber lay where the ribs are missing 
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presence of a large ship underneath the 
tumulus. Though very little of the 
actual woodwork remained, the original 
shape of the vessel was clearly to be 
distinguished by the rows of large iron 
rivets still in place in the sand, and the 
evident signs of the position of the ribs 
of the ship. 

She was 82 feet long, with a beam of 
16 feet, and represented a more or less 
flat· bottomed rowing galley with 16 or 
18 oars on either side. To the west 
lies the Deben Estuary, ready to bear 
the ship away on her ghostly voyage to 
the far distant spirit land. 

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

© British Museum 
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It is possible to conjure up the scene 
when the burial of King Redwald took 
place. Evidently it was a somewhat 
lengthy process. First, the preparation 

Gold frame of the King's purse, with sliding catch and hinged strap fastenings 

@ British Museum 
Two of the nested silver drinking bowls found with their nine drinking horns 

© British Museum 
A silver dish, 15 inches in diameter, 
bearing a female head in reponsse 

of the trench for the ship, and later haul­
ing it, by means of teams of horses and 
rollers, up the steep slopes of the valley 
side. These things no doubt took time 
and were followed, in all probability, by 
funerary feasts and ceremonies of an 
elaborate kind. 

All these matters are intensely inter­
esting, but when we turn to the contents 
of the wooden tomb chamber in the 
center of the ship, these feelings change 
to amazement. The richness and com­
pleteness of the funerary objects in a 

measure compel comparison with those 
found in Tutenkhamon's burial chamber 
in Egypt. Never before has such an 
array of beautiful gold and silver ob­
jects been discovered in a tomb in west­
ern Europe, and no one had any idea 
that the East Anglian Kings of 1300 
years ago possessed treasures of the kind 
unearthed. Clearly, the grave was that 
of a man, and the richness of the funer­
ary objects indicated that he was of the 
highest rank. There were present his 
spears, axe, and sword, the golden pom­
mel of which, and the massive boss from 
the center of the shield, were beauti­
fully decorated with interlacing orna­
ment and enriched with enamel. 

The excavator of Anglo-Saxon graves 
is usually more than content if his labors 
are rewarded occasionally with a brooch 
crudely set with garnets, or one or two 
imperfect spearheads. At Sutton Roo, 
however, was a massive gold buckle, 
possibly from a magnificently decorated 
sword belt and nothing less than a mas­
terpiece of Anglo-Saxon interlacing de­
sign. Also two pairs of splendid clasp­
plates, possibly used as armlets, with 
rich decoration of sliced garnets and 
millefiori glass inlaid and mounted in 
solid gold_ 

The great purse, of :which the gold 

frame lay by the side of the presumed 
site of the body must, when entire, have 
been a magnificent object. The sliding 
catch of the gold frame is in perfect 
condition, and the workmanship and de­
sign of this and other objects is a revela­
tion of the supremacy of Anglo-Saxon 
and Frankish art at this period. 

One of the most remarkable finds is 
a great whetstone, or honing instrument, 
four-sided, with bearded faces cut in 
relief at either end, which also carried 
bronze cup mountings. But, in addition 
to these war-like furnishings, the grave 
contained many silver objects for use 
in the celestial feasts. A great Byzantine 
dish, made in Constantinople in the 
time of the Emperor Anastasius, lay to 
the east of the place where the body was 
presumed to have lain. Beneath this 
dish, which bears inside its base the 
name and portrait of the Emperor, lay 
a silver dish 15 inches in diameter, bear­
ing a repousse female head in the cen­
ter. 

In association with these were nine 
nested silver bowls, with the same num­
ber of drinking horns mounted in silver. 
Thus, the dead King was to be enabled 
to entertain in the world of the shadows, 
and to pay his way with the 40 gold 
coins and two small ingots of gold which 
were found close by his magnificent 
purse. 

It is impossible to describe all the 
funerary relics at Sutton Roo : the silver 
spoons, the numerous objects of iron, 
some for culinary purposes, and the 
much decayed wooden specimens, one 
of which may represent a musical in­
strument. All the relics are being treat­
ed and examined at the British Museum, 
under whose auspices the final stages of 
the excavation were carried out, and to 
which, by the generosity of Mrs. Pretty, 
all the finds have been presented. 

• 
Archeologists are referring today to 

the Sutton Hoo discovery as the finest 
ever made in Great Britain, perhaps in 
Europe.-Editor. 
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DON'T WORRy-IT CAN'T HAPPEN 
By J E A N  H A R R I N G T O N  found that, instead of building up to a 

grand climax, it runs down and stops 
like an unwound clock. 

JUST about a year ago, two German 
physicists who had been gunning at 
the metal uranium with neutron bul­

lets, just to see what would happen, sud­
denly found that they had caused the 
biggest explosion in atomic history. It 
wasn't a big explosion in an everyday 
sense ; no Berlin window panes rattled 
at the blast, and no one heard the noise. 
But it seemed big and loud to other phy­
sicists all over the world. They had 
never before known of an atomic blast 
of such tremendous energy, and pres­
ently they began to worry about it. 

Scientific American, for October, 
1939, contained an article, "Two Atoms 
for One," which described the German 
discovery and the flurry of research and 
excitement which followed. The new 
phenomenon was called "nuclear fis­
sion," because Hahn and Strassmann, 
the two Germans, had found that their 
neutron bullets split the heavy cores of 
uranium ( and a few other heavy ele­
ments ) into halves. 

Previous experiments had succeeded 
only in knocking chips off atomic nuclei, 
and these operations released only a tiny 
fraction of the boundless energy locked 
up in atoms. But, when uranium cracked 
in two, 200,000,000 volts of energy burst 
forth in < the form of radiation, heat, and 
speed. 

Scientists have long wanted to convert 
matter into usable energy, and this was 
the biggest step they had ever taken in 
that direction. No matter that there was 
still an almost astronomical number of 
steps to be taken. Feverishly they began 
to attack uranium in their laboratories. 

IT was soon apparent that quite a num­
ber of strange and wonderful things 

happened when the uranium nucleus 
blew up, as the accompanying diagram 
shows. Besides the two main fragments, 
a few spare neutrons ( two or three per 
fission ) were thrown off from the orig· 
inal nucleus. In addition, the two new 
atoms were unstable, erupting neutrons 
and other particles in a whole series or 
chain of reactions until they finally sub­
sided. The result was a great hodge­
podge of new atoms and extra neutrons. 

Early last summer, in the midst of all 
this research, a chilly sensation began 
tingling up and down the spines of the 
experimenters. These extra neutrons 
that were being erupted - could they 
not in tum become involuntary bullets, 
flying from one exploding uranium nuc· 
leus into the heart of another, causing 
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another fission which would itself cause 
still others ? Wasn't there a dangerous 
possibility that the uranium would at 
last become explosive ? That the samples 
being bombarded in the laboratories at 
Columbia University, for example, 
might blow up the whole of New York 
City ? To make matters more ominous, 
news of fission research from Germany, 
plentiful in the early part of 1939, mys­
teriously and abruptly stopped for some 
months. Had government censorship 
been placed on what might be a secret of 
military importance ? 

The press and populace, getting wind 
of these possibly lethal goings-on, 
raised a hue and cry. Nothing daunted, 
however, the physicists worked on to 
find out whether or not they would be 
blown up, and the rest of us along with 
them. 

Now, a year after the original discov­
ery, word comes from Paris that we 
don't have to worry - at least, probably 

, not. Frederic J oliot, son.rn.Taw of Mme. 
Curie, and three co-workers, von Halban, 
Kowarski, and Perrin, finally traced to 
its end the tumultuous course of the 
uranium-fission chain reaction. They 

Their method was to measure the 
total number of neutrons emitted in one 
of these chain reactions. The original 
fission liberates two or three. They 
found that the remainder of the chain 
produced five or six more, an average of 
eight for each split nucleus. If the pro­
cess were cumulative, there should be 
far more than that. 

With typical French - and scientific 
- caution, they added that this was per­
haps true only for the particular con­
ditions of their own experiment, which 
was carried out on a large mass of ura­
nium under water. But most scientists 
agreed that it was very likely true in 
general. 

The key to the problem is probably 
the speed of the neutrons. In the orig­
inal experiments it was soon found that 
relatively slow neutron bullets were the 
most effective in producing fissions. As 
the chain reaction proceeds, and more 
and more energy is released, the uran­
ium target becomes heated. The extra 
neutrons are perhaps so speeded up by 
the heat that they cease to be efficient 
atom-busters. Thus the reaction poohs 
out as the temperature rises. 
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C 
Diagram of a theoretical chain reaction for uranium. The neutron bullet at 
the top splits the uranium nucleus A into fragments I and II and, in addition, 
erupts three extra neutrons. One of the latter may hit another uranium nucleus 
B, and split it into similar fragments and neutrons C. Each of the first two frag­
ments may break down into another atom plus a neutron, as at D. The total 
number of neutrons is eight. Readers made insomnious by "newspaper talk" 
of terrific atomic war weapons held in reserve by dictators may now get sleep 
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PACKAGED By SCIENCE 
THE package in which a product is sold becomes more and more important. 

Designers have tackled this problem with a vast amount of research in the 
effort to provide more attractive packages, packages that are more easily opened, 
and others that provide combinations of advantages not hitherto available. On this 
page are shown a few of the 60 prize·winning packages chosen from more than 
30,000 entered in the 1939 All·America Package Competition, sponsored by Mod· 
em Packaging magazine. Some of them are startling innovations. Offhand, one 
might imagine all these developments simply the result of certain ingenuity dis­
played by the sales force, but their ingenuity goes deep into the processes of scien­
tific research. None of them would be possible were it not that research departments 
have developed, for example, new films resistant to pickle vinegar, newer alloys 
resistant to fluids used in medical dressings, and new processes for handling and 
improving upon the uses of these and many other products. 

Made of a heavier quality of the material 
Pliofilm, of which some women's raincoats 
are made, a new pickle pack-pickles and 
juice-is a limp bag inside the window 
box. More convenient for shipping, store­
shelf stacking, and general handling, the 
bag is opened by cutting with a knife 

A special award was given for the process 
made possible by this valve·headed can. 
Corn is cooked in can in 30 seconds at 
high temperatures under vacuum. It is 
claimed to give a degree of flavor 
preservation never before attained in cane 

First wet, pre·medicated dressing, Tu·Ba· 
Gauze, in a sterile tube. Compact, for 
the first·aid kit, it holds a square yard of 
gauze wet with three ounces of medica· 
tion. A thumb nail cut opens it easily 

Eye-catching beauty of ruilling 
in these transparent counter 
display containers is over· 
shadowed by the protection 
against soiling and rumpling 
they provide. The transparent 
material is Vuepack. Clerks 
touch only yardage sol d ;  in· 
ventory means counting reo 
maining rows in containers 

Lower Right : Shoe polish in a 
collapsible tube which screws 
into base of a brush. Squeezing 
the Shubador tube pushes shoe 
cream into the center of the 
brush. The cream stays fresh 
as it is not exposed ;  and the 
fingers do not touch the cream 

Protection against contamination and losl 
of flavor is given to cheese by the trans. 
parent, inner bag. While still hot and 
molten, the cheese is poured into a bag of 
Pliofilm which is then heat-sealed. Other 
food.--cofiee and the pickles shown above 
-are also hermetically sealed in this same 
material which is rubbery, slightly elastic 

269 

© 1940 SCIENTIFIC AMERICAN, INC



RAILROADBED HIGHWAY 

IN the forest fastness of Pennsylvania's 
mountains, one of this country's last 
remaining frontiers is falling a victim 

of engineering achievement, as a small 
army of 10,000 workmen cuts through 
a "dream highway" that is expected to 
be the first link in a network of super 
high-speed motor roads from coast to 
coast. 

This four-lane divided highway, being 
built at a cost of $60,000,000, is called 
the Pennsylvania Turnpike_ Completed, 
the Turnpike will run 160 miles over an 
old wilderness trail that was cut through 
before the turn of the century by a rail­
road syndicate but never completed, and 

. will use seven of the old tunnels_ Next 
summer, the Turnpike will be thrown 
open to the nation's 27,000,000 motorists, 
busses, and trucks as a speedy passage­
way through the Appalachian Mountains 
between Harrisburg and Pittsburgh_ 

This highway is, however, more than 
just a super motor road. It has military 
significance of prime importance. The 
Turnpike will link Pittsburgh, seat of 
the nation's vast steel industry, with the 
eastern seaboard, permitting rapid trans­
port of vital materials in time of war. 
And although this factor is not stressed 
by the Pennsylvania Turnpike Commis­
sion, it is understood to be one of the 
major reasons that the Public Works 
Administration agreed to underwrite 
$26,000,000 of the road's total cost. 

At the instigation of the War Depart­
ment, the Bureau of Public Roads even 
now is making a detailed survey of this 
country's 3,000,000 miles of highway 
system from a military point of view, 

Super-Highway Across Pennsylvania Follows Old 

Railroad . . .  Original Tunnels Utilized . . .  No Sharp 

Curves . . .  No Steep Grades . . .  Speed With Safety 

By F .  E .  W O O D  

ever mindful of the need for rapid trans­
port of troops, guns, and supplies to safe­
guard our shores from enemy attack and 
protect inland strategic points. 

Although Congress has often been 
told that the country's present roadway 
system is adequate for the transport of 
troops, highway engineers point out that 
many improvements are necessary for 
movement of heavy artillery and other 
bulky military equipment. Most of the 
high-speed roads constructed within the 
last five years have taken this into ac­
count, but, the engineers contend, little 
has been done to construct roads thor­
oughly geared to military 
emergency demands. 

The Harrisburg - Pitts­
burgh highway is, primarily, 
a commercial road, but its 
military aspects have been 
considered should the need 
arise for the rapid movement 
of troops between the two 
cities. To augment this, en­
gineers who designed the 
Turnpike planned for an ex­
tension of this new super­
highway to Philadelphia. 

The Turnpike was routed 
so that it could utilize to the 

best advantage seven of the tunnels and 
most of the roadbed of the Old South 
Penn railroad that was started 60 years 
ago by William H. Vanderbilt and 
Andrew Carnegie, who sunk $10,000,000 
into their enterprise before abandoning 
it. 

Divided by a lO-foot parkway, the 
Turnpike is the most scientifically de­
signed thoroughfare ever planned, its 
engineers claim. By using seven of the 
abandoned railroad-project tunnels, the 
longest of which is a little more than a 
mile, steep grades are eliminated. The 
maximum ascending grade will be no 

One of the many ruhber-shod pieces 
of construction equipment used 

more than 3 percent, and curves will be 
long and sweeping, with a minimum 
radius of 1000 feet. This design makes 
for a degree of sustained speed such as 
never before has been possible on other 
highways. Maximum safety at maxi­
mum speed is allowed because at no 
point will a curve loom at the end of a 
long straight stretch or near the crest of 
a grade_ A minimum of 1000 yards 
vision is assured at all times. 

After a lapse of 50 years, the east portal of Tuscarora tunnel needed clearing 
hefore re-horing and widening_ The original hrick lining seems rather good 

With a total length of 162 miles, the 
highway will pass through many cuts 
and over fills that make necessary the 
excavation of 26,000,000 tons of earth 
and rock. Along the route, the seven 
tunnels to be utilized-named for the 
mountains which they cut through-are 
Blue Mountain, Kittatinny, Tuscarora, 
Sideling Hill, Rays Hill, Allegheny, and 
Laurel Hill. Sideling Hill, the longest, 
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The Pennsylvania TUl'llpike will have great strategic importance--linking our greatest steel center with the eastern seaboard 

Steel supports inside one of the 
re·bored and widened old tunnels 

runs 6650 feet. The others average 
slightly more than one mile in length. 

The old railroad tunnels, most of 
which were only about half finished, are 
being bored to extra width and height 
to make way for the wider roadway. 
They will be buttressed with steel beams, 
concrete, and structural glass. The 
Turnpike, running over a 20D-foot right. 
of·way, is graded 78 feet wide in the 
open, and narrows to 28 feet at the en· 
trance to the tunnels. On fills are 10·foot 
shoulders. In the tunnels, cars will 
travel on two 11 Y2.foot lanes. Of 176 
horizontal curves, only 10 are of more 
than 4 degrees. 

Construction on the project is a race 
against time. In order to qualify under 
the terms of the federal grant, the ex­
press highway must be "substantially 
completed" by June 29, 1940. And the 
engineers directing the gigantic task say 
it will be ready for the public by the 
Fourth of July. If  the road comes 
through on time-and with the pace 

already set, this seems assured-it will 
set a record for high-speed construction 
of high-speed highways. 

Because of the necessity for speed in 
building, the 27 contractors engaged on 
operations have moved onto the right-of­
way with the most modern excavating, 
grading, and road-building equipment. 
Gone are most of the old· fashioned steel­
wheel earth movers. In their stead are 
some 300 to 400 fast-moving, rubber­
shod machines. Some of the earth-mover 
tires, designed especially for this type 
of big-load operations, measure eight 
feet in height, weigh nearly 1000 pounds, 
and give increased traction to the large 
excavators, some of which haul 30 cubic 
yards of earth and rock per trip. 

CONTRACTORS on the job report 
that rubber-shod equipment reduces 

operating costs as much as one-third and 
speeds up operations so greatly that the 
highway will be completed in one-third 
the time it ordinarily would require with 
less modern rolling stock. W. H. Elliott, 
technical director of design for bus, 
truck, and earth-mover tires for the 
B. F. Goodrich Company, estimated that 
more than four-fifths of the machinery 
used by contractors on the 160-mile 
highway project is rubber-shod, bring­
ing the total number of units to 1000. 

Never before have highway builders 
undertaken to tunnel a roadway through 
such a mountainous region. The moun­
tains range from 2000 to 3000 feet in 
altitude in some of the most picturesque 
country in North America. Pennsyl­
vania's other two major highways, the 
Lincoln and the William Penn, have 
solved part of the transportation prob­
lem in the state, but the rapid increase 
in traffic left these two roads inadequate 
to handle the greater volume. The lin­
coln Highway crosses the mountainous 
region with steep grades and sharp 
curves, and the William Penn follows 
the winding Juniata River and crosses 

one range, the Allegheny escarpmen t .  
Scientific protection i s  given workers 

on this giant tunneling proj ect. Al­
though Pennsylvania has no complete 
dust-control law, the Turnpike Commis­
sion is following New York's statute 
closely with mandatory wet drilling 
when the dust content of the tunnels ex­
ceeds the allowable limit. 

Altogether, 114 bridges will be built 
along the highway, and several viaducts 
will be necessary to elevate the high­
speed Turnpike. The 600-foot New 
Stanton Viaduct in Westmorland County 
is the largest of these, spanning a 1400· 
foot-deep valley. It will carry the Turn­
pike over two highways, a railroad, and 
a creek. A trip over either the William 
Penn or the Lincoln Highways involves 
a cumulative total ascent of 13,000 feet, 
while the total climb on the Turnpike 
will be less than 4000. In eliminating 
10,000 feet of climbing, the Turnpike 
lessens the dangers of skidding on ice· 
coated inclines. 

Because of the elimination of steep 
grades and a shortening of the route over 
the mountains to the eastern seaboard, 
the Turnpike will save up to $27 for 
heavy trailer· trucks, the engineers esti­
mate, and a proportionate amount for 
light passenger cars. Toll charges will 
range from $1 .25 for motorcars to $10 
for the heaviest trucks. 

Traffic engineers estimated, when the 
Turnpike was designed, that 1 ,300,000 
vehicles of all types will use the high­
speed highway during its first year, and 
that traffic will increase to more than 
2,000,000 by 1945. This "yardstick" of 
future super.highways involves every 
known principle of engineering skill, 
and the many ideas tested in its con­
struction will be valuable to undertak­
ings on an even larger scale. It gives 
America a send·off to a national network 
of super-highways to aid commercial, 
pleasure, and military needs of the 
nation. 
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EVEN THE EARTH ERRs 
THE important error i

.

n a time-piece 
is its error of rate ; it keeps on get­
ting more and more wrong from day 

to day. Yet, though we demand rela­
tively high precision of time measure­
ments, both in practical matters and in 
'
scientific work, it is harder to get a 
good standard unit of time than of 
length or of mass. Experts can construct 
a standard meter or standard kilogram 
with the utmost care, and of the least 
perishable materials, compare it as ac­
curately as possible with the interna­
tional primary standard, and keep it in 
a vault at the Bureau of Stand­
ards, whence it is taken only rarely 
to test other subsidiary standards. 
But we cannot keep a standard sec­
ond, or day or year, in a vault at the 
Naval Observatory to be taken out when 
we want it. We must catch time on the 
wing, and can measure it only by the 
motion of some body, which is moving 
as nearly as possible under undisturbed 
and uniform conditions. Our best clocks 
are kept in air-tight cases, in a partial 
vacuum, and in deep underground 
vaults, thermostatically maintained at a 
constant temperature ; yet, despite the 
ingenuity of their design, their readings 
will not agree for more than a few weeks 
at a time. It does no harm if one clock 
runs a little fast compared with the 
other, so long as it does so at a uniform 
rate. This can be very easily allowed 
for ; but, although such adjustment has 
been made, the readings of the best 
clocks begin, after a few weeks, to dis­
agree by much more than the error of 
recording them. 

Better things may be hoped from the 
"crystal clocks" which depend upon the 
very rapid but very uniform vibrations 
of a suitably-shaped piece of quartz, 
under electrical stimulus. Such a crys­
tal reminds one of the advertisement 
that was sometimes seen in the days of 
primitive mechanical refrigeration : "A 
cake of ice never gets out of order." 

But we have a more easily available 
moving body, which gives us a scale for 
time-measurement which surpasses in 
uniformity that of any device of human 
construction - namely, the rotating 
Earth on which we live. 

The Earth is very big and very heavy, 
and is rotating freely as it moves in 
empty space. The attraction of the Sun, 
which holds it in its orbit, has no in­
fluence at all on its rotation, neither has 

. that of the Moon or the planets - with 
one reservation. The differences of at­
traction of the Moon or Sun upon differ­
ent portions of the Earth, which are 
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Man's Most Accurate Clock is the Rotating Earth 

but the Earth Goes Fast and Slow • • • Science Must 

Keep Eternal Watch on its Subtle Changes 

By H E N  R Y N O R  R I S R U S S E  L L ,  Ph.D. 
Chairman of the Department of Astronomy and Dlreetor of the Observa­
tory at Princeton University. Research Associate of the Mount Wilson 

Observatory of the Carnegie Institution of Washington 

known as tidal forces, cause the waters 
of the ocean to move over its surface ; 
and these motions, when they produce 
currents in shallow water, are attended 
by friction. This friction produces heat, 
at the expense of the Earth's energy of 
rotation, and therefore tends to slow the 
rotation down. It can be calculated, 
however, that a continuous frictional 
loss at the rate of a billion horsepower 
would cause a lengthening of the day by 
about a thousandth part of a second at 
the end of a century. No humanly con­
structed clock can even remotely ap­
proach this degree of accuracy in run­
ning. Our only chance of detecting so 
small a change in the Earth's rotation is 
to compare it with some other motion 
which is still less liable to disturbance­
and this may be found in the orbital 
motions of the Earth around the Sun, 
and the Moon around the Earth. These 
are affected, in a very complicated man· 
ner, by the mutual attractions of the 
three, and of the planets. But these 
effects can be, and have been, calculated, 
and precise allowance for them can be 
made. 

The story has long ago been told in 
these columns how Fotheringham, by a 
careful study of the records of eclipses 
observed in classical antiquity, proved 
beyond a doubt that such a change has 
actually occurred, and that the Earth, 
considered as a clock, is very gradually 
running slower and slower. 

SINCE the era of telescopic observa­
tion began, other moving bodies, 

such as the inner planets and the satel­
lites of Jupiter, have also become avail­
able as checks upon the Earth's rotation. 
The Moon, which moves fastest in the 
sky, gives the best check. 

Now it has been known for a century 
or so that the Moon's observed motion 
did not agree exactly with the best cal­
culations ; but these calculations are so 
intricate that it was only the classic 
work of the late Professor E. W. Brown 
which settled conclusively that the 
effects of the gravitation of all known 
bodies had been accurately calculated. 

But the Moon, compared with Brown's 
theory, still shows serious and very puz­
zling deviations, which are not steadily 
progressive with the time but fluctuate 
irregularly. Compared with the Moon's 
motion as a standard, the "clock" based 
on the Earth's rotation is sometimes fast 
and sometimes slow. From the most re­
cent discussion, by the Astronomer 
Royal, Dr. H. Spencer Jones, it appears 
that, after allowance has been made for 
the slow progressive change revealed by 
the ancient eclipses, the Moon was 13" 
(of arc ) behind its calculated position 
in 1681, 15" ahead in 1785, even with it 
in 1863, 16" behind in 1898, 10" behind 
in 1920, and 16" again in 1935. Since 
the Moon takes 1 .8 seconds of time to 
move a second of arc, this means that 
our Earth-clock was 23 seconds fast in 
1681, 27 seconds slow in 1785, 29 sec­
onds fast in 1898, 18 seconds fast in 
1920, and 29 seconds fast in 1935. Dur­
ing the last part of the 19th Century, it 
ran fast at the rate of four fifths of a 
second a year ; then it changed and ran 
half a second a year slow ; 20 years later 
it began to run fast at about the same 
rate as before. The observations suffice 
to show that these changes took place 
within two or three years ; they can not 
be made accurately enough to follow the 
alterations from month to month. 

Such changes as this can not be ex­
plained at all by tidal friction ( which 
can only slow the clock ) unless we as­
sume that the friction is usually heavy, 
and is "let off" at times when the Earth 
appears to run fast. But any such as· 
sumption plays havoc with the ancient 
eclipse records, and demands that we 
believe that gigantic changes in the 
ocean tides and currents took place 
about 1898 and 1920, when mafiners 
observed nothing unusual. 

There is but one solution to the 
puzzle - found by Brown - namely, 
that the size of the Earth is subject to 
change. If the Earth should shrink uni­
formly by one part in a million its rota· 
tion would become more rapid, and the 
day would shorten by two parts in a 
million - as follows from elementary 
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principles of mechanics. The changes 
in the speed of rotation in 1898 and 1920 
amounted to 1 .3 seconds per year, or 
one part in 24,000,000, so that they could 
be explained if our planet at the former 
date (or within a couple of years of it ) 
expanded by one part in 48,000,000 of 
its diameter - that is, by ten inches ­
and shrank back to nearly its former 
size 20 years later. These changes must 
have affected the main body of the 
Earth, and been fairly uniform, for 
otherwise sea-level would have been al­
tered along the coasts. No one has any 
idea what processes in the deep interior 
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of our planet caused them ; but the as­
sumption that they happened accounts ._". 

for the observed facts. and nothing else 
that has so far been suggested does so 
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at all. One check upon the hypothesis 
is possible. If the "fluctuations" of the 
Moon's motion really arise from changes 

Fluctuations in the longitude of the Moon, from observations of the Moon, Sun, 
and Mercury. Reproduced from Monthly Notices, Royal Astronomical Society 

in the Earth's rotation, and hence in our 
ordinary time·standard, they should reo 
appear in the case of every moving as­
tronomical body which can be observed 
with sufficient accuracy. These should 
all run ahead of calculation, or fall be­
hind it, in the same years, and by 
amounts proportional to their own ap­
parent rates of motion. 

This test has been applied by Jones 
in his recent paper. The other astro­
nomical motions available for a test are 
those of the Earth about the Sun ( or of 
the Sun in the heavens ) ,  of Mercury 
around the Sun, as shown by the times 
of his observed transits, and of Venus 
about the Sun. 

The discussion of material of this sort 
demands a thorough knowledge of the 
details of the observations which are 
considered. For example, the apparent 
motion of the Sun may be studied either 
in an east-and-west direction ( right as­
cension ) or north-and-south (declina­
tion ) . The former gives the larger ob­
servable effect, but it depends upon ob­
servations of the times of transit of the 
Sun's limb across the wires of a meridian 
instrument ( its brightness being of 
course greatly diminished by suitable 
screening devices ) .  

. 

The personal equation, or individual 
peculiarity of the observer in noting the 
moment when the edge of the great 
round disk just crosses the spider­
thread, may be very different from that 
which holds good for the same man in 
watching a star - a mere point of light 
- transiting the same system. A great 
many different observers were at work 
during the 170 years for which observa­
tions were observable, and their un­
known personal peculiarities render the 
observations less trustworthy. The de­
clination observations, though not 
ideally accurate, are less troubled in this 
way. Again, the observations of Mer­
cury's transits are of greater weight than 
those of Venus, in the daylight sky. 

The net result of Dr. Jones' analysis 

- made with his characteristic thor-
oughness and accuracy - is that the 
conditian spoken of above is satisfied. 
The other celestial motions show "fluc-
tuations" in the same direction and at 
the same time as the Moon's motion, and 
these are of just the amount which 
would result if the Earth, as a clock, was 
wrong to the extent indicated by the 
Moon's motion. To be more precise, the 
observed and calculated effects agree 
within 2Y2 percent, with a probable 
error of 3% percent. The evidence that 
the fault is really with our Earth-clock 
is  therefore entirely conclusive. 

These conclusions are remarkable 
enough, and may some day be of great 
importance to geophysicists, in studies 
of the deep interior of our planet. To 
the astronomers of the present and 
future, they assign something more than 
a "li fe-sentence" of hard labor. We 
must keep on observing the Moon's posi­
tion in the sky, as often and as accu­
rately as we can "without end, repose 
or rest." Only by doing so can we keep 
account of the unpredictable changes of 
the Earth's size, and of its behavior as 
a clock, and only thus can we provide 
ourselves with a reliable time-scale. It 
is to be like poverty - something we 
always have with us. 

THESE observations of the Moon 
were formerly made mainly with the 

meridian circle. The difficulties of ob-
serving a large disk, already mentioned, 
are not quite as bad as for the Sun, but 
are still present ; but the average devia­
tion for a whole year gives a reliable 
value. As a check upon these, photo­
graphic observations were initiated 
some 20 years ago. A snap-shot of the 
Moon, in the middle of a time-exposure 
on the surrounding stars, was obtained 
by a very ingenious method devised by 
Professor E. C. Pickering. These plates 
gave accurate determinations ;  but the 
necessary calculations were long and 
costly - when hundreds of observations 

were desired - and the method has been 
abandoned in favor of a simpler one. 
This is the old scheme of observing the 
occultations of stars by the Moon. From 
the tabular values of the position and 
motion of the Moon the exact time at 
which she will hide a star of known posi­
tion, from an observer at a given spot on 
Earth, can be calculated, and the dis­
cordances between these predictions and 
the observed times afford the desired 
evidence how far the Moon is ahead of 
prediction, or behind. 

There are plenty of stars whose dis­
appearance behind the dark side of the 
Moon can easily be observed with a 
telescope of moderate size, and ama· 
teurs, as well as professional astrono­
mers, can make valuable observations 
in this way. It is necessary, of course, 
to know the Greenwich time - or other 
standard time - at which the star van­
ishes, with an error of a second at the 
worst. Before the days of radio this was 
not easy for the amateur to do ; but 
nowadays enough accurate time-signals 
are available to enable anyone to check 
his clock or watch daily or oftener. By 
collecting and working up observations 
of occultations, Professor Brown and Dr_ 
Comrie of London succeeded, in a very 
few years, and at small expense, in 
doubling the accuracy in which the posi­
tion of the Moon was known ( that is, 
the average amount of its deviation from 
the tables, for a given year ) . The cal­
culations involved are simple enough. 
but rather tedious - but Brown and 
Comrie found that there were amateur 
computers as well as amateur observers, 
who liked to work with logarithms, and, 
when provided with suitable instructions 
and blank forms, did the calculations for 
pleasure. 

Amateur and professional astrono­
mers, in co-operation, are thus adding 
yearly to our knowledge of things whose 
very existence was hardly suspected 20 
years ago. - Mount Wilson Observa­
tory, F ebrnary 28, 1 940. 
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MAN's EARTHLY FUTURE 
R�sUMi : In the first part of the present 
article the author pointed out that the 
Earth is safe and will remain suitable 
for life for many more millions of years ; 
that its present climate is not its typical 
climate, which has been and will again 
be more genial all over its surface ; that 
man is an animal and that few species 
oj animals have lasted more than two 
or three million years, the average be­
ing more like half a million years ; and 
that our species, Homo sapiens, there­
fore should last that long_ He also stated 
that most species of animals have gone 
down because of their inability to adapt 
themselves to altered environments, but 
that Homo sapiens, uniquely, has learned 
to control his environment through the 
clever use of material things. He has 
enough of some things for his use in­
definitely but at present is using up 
others, such as petroleum, at a prodigal 
rate. 

( In Two Parts-Part Two ) ALTHOUGH petroleum affords an ex­ft cellent illustration of the relation 
of non-renewable resources to the 

actIVItIes of man, it is by no means 
typical of the items comprising nature's 
accumulated capital. For nearly all of 
the important non-renewable resources, 
the known world stores are thousands 
of times as great as the annual world 
consumption instead of less than a hun­
dred times. But, for the few which, like 
petroleum, are not known to be avail­
able in such vast quantities, the story is 
much the same. Substitutes are already 
known, or potential sources of alterna­
tive supply are already at hand, in quan­
tities adequate to meet our current needs 
for at least two or three thousand years. 
There is, therefore, no prospect of the 
imminent exhaustion of any of the es­
sential raw materials, so far as the world 
as a whole is concerned, provided our 
demands for them are not multiplied 
rapidly in the future. 

That, of course, raises another ques­
tion. Will the demand for non-renewable 
resources increase materially in the fu­
ture and thus hasten their exhaustion ? 
Recalling the fact that the human popu­
lation of the Earth has increased almost 
five-fold in number in the last 300 years, 
we might well be fearful on that score. 
The study of current population trends, 
however, makes it readily apparent that 
the next few hundred years will by no 
means duplicate that record of the past. 
If present trends continue, the all-time 
� the Eighteenth Sigma Xi Lecture. delivered 
at the Columbus, Ohio, convention of the American 
Association for the Advancement of Science. 
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The Earth's Natural Resources Should Suffice for 
Another Thousand Years of Civilization . . . The 

Outlook for Man is Far From Pessimistic 

By KIR T L E Y  R M A T H E R 
Professor of Geology at Harvard University 

maximum population of the United 
States will be attained about the year 
1970 and will total liitle more than 
150,000,000 souls.' Thereafter, except 
for possible influx of immigrants from 
other countries, no further increase in 
numbers is to be expected. 

Accurate figures are available for 
only a few other countries, such as Eng­
land, France, and Germany, but there is 
a strong probability that the all-time 
maximum for the "white" races will be 
reached during the last third of the 20th 
Century and for the entire population 
of the Earth before the end of the 21st 
Century. Although the human family 
has doubled its numbers since 1860, it 
is extremely unlikely that it will ever 
reach twice its present number of ap­
proximately 2,000,000,000. The pressure 
of demand for non-renewable resources 
will not, therefore, become acute be· 
cause of the increase in population in 
the near future. Mother Earth is a very 
wealthy benefactress, and our heritage 
of physical resources is far greater than 
ordinarily supposed. 

T HERE is, however, another reason 
why current consumption of non­

renewable resources cannot be taken as 
the basis for computing the "life" of 
such stores of basic materials. The de­
mand for automobiles, telephones, ra­
dios, airplanes, zippers, is today very 
unevenly distributed. Only a small frac­
tion of the human population uses such 
things in any large amount. Other peo­
ples are beginning to demand them and 
will do so increasingly as they become 
acquainted with the "benefits of civili­
zation." In a few decades. unless we re­
turn to savagery, the world demand for 
many non-renewable resources will be 
twice or thrice that of today. 

Taking all these things into consid­
eration, it would appear that world 
stores of needed natural resources are 
adequate to supply a basis for the com­
fortable existence of every human being 
who is likely to dwell anywhere on the 

4 Thompson and Whelpton, "National Resources 
Committee, Population Statistics , "  Vol. 1, "Nationa] 
Data, "  p. 9, 1937.  

face of the Earth for something like a 
thousand years to come. 

Even so, there may be found here an 
excuse for the policy of "grabbing while 
the grabbing is good," which motivates 
many individuals and nations at the 
present time. That excuse might, of 
course, be offset by the suggestion that 
there is no need to take thought for a 
morrow a thousand years hence, if we 
have any respect for the ingenuity of 
our remote offspring. There is, however, 
another phase of current trends in hu­
man history that should not be over­
looked in this connection. 

One hundred years ago, something 
like 80 percent of all the things man 
used had their source on farms ; most 
of the energy used to do the work of 
the world came from the muscles of liv­
ing beings and from falling water. To­
day only about 30 percent of the things 
man uses come from things that grow ; 
most of the energy with which work is 
done comes from petroleum and coal. 
For a century or more, the policy has 
been to use relatively less of the annual 
income and more and more of the stored 
capital. 

Now comes the change. Automobile 
steering wheels are made from soy 
beans, piano keys from cottage cheese ; 
innumerable articles fashioned of plas­
tics are produced in part from corncobs 
and alfalfa ; multitudinous metal and 
rubber substitutes are synthesized from 
various farm crops. Energy is transmit­
ted at high voltages for hundreds of 
miles from hydro-electric turbines. A 
considerable portion of the annual 
budget for research is being devoted to 
progress in the direction of using more 
of the renewable resources-man's an­
nual income, and less of the non-renew­
able resources-nature's stored capital. 

What this new policy will mean is 
readily apparent. With progress along 
such lines, the pressure for political 
control of metalliferous ore deposits, 
coal fields, and oil pools is lessened. 
Much of the physical basis for inter­
national jealousy is liquidated. At last 
the intelligence of science may make it 
truly practical to beat our "swords into 
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ploughshares, our spears into pruning 
hooks." 

Again comes the insistent question 
from the pessimistic critic. Is there land 
enough ? Is there sufficient fertile soil 
to provide adequate food and in addi· 
tion the plant materials for the ever· 
expanding chemical industries ? And 
again we hear the same reply. Yes, there 
is enough and to spare. J. D. Bernal 
computes from apparently valid data 
that the cultivation of 2,000,000,000 
acres of land by the methods now in 
vogue in Great Britain would provide 
an optimum food supply for the entire 
population of the Earth. "Two billion 
acres is less than half the present culti­
vated area of four billion, two hundred 
million acres, itself hardly 12 percent 
of the land surface of the Earth.'" And 
in this calculation no account is taken 
of the increased yields that may confi­
dently be expected from the continuing 
research of agronomists, plant breeders, 
and experts in animal husbandry, not 
to mention recent developments in the 
new science of the soil-less growth of 
plants. Evidently, the predictions of 
Malthus notwithstanding, mankind 
need have no fear that increasing popu­
lations will place an impossible burden 
upon the available sources of food. Hu­
man ingenuity, intelligent use of re­
newable resources, wise adjustment of 
structures and habits to environmental 
conditions, seem competent to dispel 
that dread shadow. 

BUT these optimistic conclusions 
concerning the relation of man to 

the non-renewable and renewable re­
sources essential for comfortable exis­
tence are based upon world statistics. 
Obviously they do not apply with equal 
force to the economy of individual na­
tions. No nation, not even the Soviet 
Union, Brazil, or the United States of 
America, embraces within its political 
frontiers a sufficient variety of geologic 
structures to give it adequate supplies 
of all the various metalliferous ores 
necessary as raw materials for modern 
industrial operations. The United 
States, for example, must import nickel, 
tin, antimony, chromium, and platinum, 
if American manufacturers are to use 
those metals in the fabrication of ar­
ticles essential to what we are pleased 
to call the civilized way of life." Like­
wise, no nation enjoys a sufficient variety 
of climatic conditions to permit all kinds 
of food-stuffs to be grown on its farms 
and fields or gathered from its forests, 
and to allow the growth of all the various 
plants contributing raw materials to in­
dustry. The United States, again the 
most significant example for us, is forced 
to import all the bananas, coffee, tea, 

5 J. D. Bernal, "The Social Function of Science, "  
New York. 1939, p.  3 47. 

6 Brooks Emeny. "The Strategy of Raw Mate­
rials , "  New York, 1937, p. 26 and chart facing p. 29 . 
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camphor, coconuts, flax, jute, quinine, 
rubber and shellac, consumed in this 
country, either from foreign countries 
or its own over-seas possessions.' It is 
entirely possible that, within a few dec­
ades, substitutes of domestic origin may 
be available to take the place of many, 
or even all of such commodities or that 
plant breeders and agronomists may 
find a practical way of extending the 
geographical limits of some of the plants 

"Fossils of two related, extinct ani­
mals of the Quaternary Period, 24,-
500,000 years ago. The odd one at 
the left was for a time civilized, 
in a way of speaking." From an in­
telligence dated 25,000,000 A.D. 

whose products are considered essen­
tial so that any nation occupying a large 
fraction of any continent may actually 
be self-sufficient. But for the present 
and probably for a long time to come 
it is evident that every nation is depen­
dent upon many other nations for the 
raw materials that it needs for its own in­
dustrial prosperity, 

Perhaps the most important fact con­
cerning the life of man today is this fact 
of interdependence. No nation, com­
munity or individual can gain any last­
ing measure of security without taking 
that fact into consideration. The re­
sources that man must utilize, if he 
wishes to escape the fate of his less in­
telligent relatives now known only by 
their fossil remains, are unevenly dis­
tributed and locally concentrated. The 
techniques of discovering and utilizing 
them are now fairly well known, but 
satisfactory procedures for making them 
and their products available to all mem­
bers of the human family are not close 
at hand. 

The very solution of the physical 
problems which man encounters in his 
7 ibid . ,  pp. 26-37. 
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attempt to maintain his foothold upon 
the Earth brings him all the more force­
fully into bruising contact with psy­
chical and spiritual problems that must 
also be solved if he is to continue his 
existence on this planet. The critical 
question for the 20th Century is : how 
can two or three billion human beings 
be satisfactorily organized for the wise 
use and equitable distribution of re­
sources which are abundant enough for 
all but are unevenly scattered over the 
face of the Earth ? Clearly, the future of 
man depends upon finding and applying 
the correct answer to that specific but 
far-reaching question. 

Man is not only a specialist in the art 
of coordinated activity, but the trend 
toward organization is recognizable in 
the entire development of cosmic ad­
ministration_ Electrons, neutrons, and 
protons are organized into atoms, atoms 
into molecules, molecules into com­
pounds ; some of the compounds prove 
to be cells, and these are organized to 
form individual plants and animals. 
Latest of all in the history of creative 
evolution certain individuals have been 
organized into societies. Transcending 
all that has gone before is the develop­
ment of human society, obviously the 
most difficult, but at the same time po­
tentially the most glorious organization 
yet attempted, 

TWO antagonistic alternatives pre­
sent themselves as possible bases for 

this organization. The issue between the 
two has never before been so clearly 
drawn as it is today. The social group, 
whether it be the family, the industrial 
or commercial company or the political 
unit, may be organized on the principle 
of regimentation, or it may be developed 
according to democratic principles. 
Both methods are being tried under a 
variety of conditions, and each has 
something to be said in its favor. But 
both cannot be equally conducive to the 
continuing existence of mankind. One 
or the other must be selected as the basis 
for the future security of man. 

If regimentation be the choice, then 
the great mass of humankind must be 
trained for obedience - blind, unques­
tioning, but superbly skilful obedience. 
The educator becomes the intellectual 
and spiritual counterpart of the drill­
sergeant in the army. This is no menial 
task, nor is its objective a mean one. 
Skill is a commodity of which there is 
never likely to be an over-supply. On 
the other hand, if democracy be the 
choice, the great mass of humankind 
must be trained for wise, self-deter­
mined co-operation. Precisely those 
qualities of mind and heart which have 
long been extolled in Christian doctrine 
must be developed to the fullest possible 
extent. Not only skilfulness but also the 
ability to govern one�elf, the eternal 
prerequisite for freedom, must be de-
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velQped in each member Qf the grQUp. 
In SQ far as physical existence is CQn­

cerned, there WQuld seem tQ be little Qr 
nQ chQice between these alternatives. 
Perhaps, human nature being what it is 
tQday, the regimentatiQn Qf sQciety may 
tempQrarily be the mQre efficient meth­
Qd. But the full circle Qf Qrganic law 
embraces mQre than mere existence. 
From the cQntinuity Qf the eVQlutionary 
prQcess, there has emerged a creature 
whQ is aware Qf vivid values in life that 
may be fQund beYQnd the gQQds neces­
sary fQr cQmfQrtable existence. Ideas 
and ideals are PQwerful determining 
factQrs in the WQrld tQday, and amQng 
them the ideal Qf freedQm fQr the in­
dividual in the midst Qf sQcial restraint 
is the mQst vital and cQmpelling Qf all. 
ThQugh it bame Qur scientific tQQls fQr 
measurement, it is nQne the less a reality. 

IT is in the yearning fQr freedQm, the 
lQve Qf beauty, the search fQr truth, 

the recQgnitiQn Qf mQral law and in the 
awareness Qf spiritual fQrces that human 
nature is distinguished frQm all Qther 
SQrts Qf nature. Man shares with Qther 
animals the need fQr satisfactQry eCQ­
nQmics, fQr adequate fQQd and shelter, 
fQr the gQQds essential tQ existence, but 
his needs transcend these physical fac­
tQrs because his nature differs frQm 
theirs. 

RegimentatiQn may be gQQd fQr man 
as an animal ; thrQugh that type Qf sQcial 
QrganizatiQn his need fQr gQQds may be 
efficiently supplied. But regimentatiQn 
is certainly net gQQd fQr human nature 
as thus distinguished. Experience veri­
fies what wisdQm foresees ; regimenta­
tiQn stultifies the spirit, destrQYs per­
sQnality, standardizes thQught and 
actiQn. WQrst Qf all, regimentatiQn 
means stagnatiQn Qf the creative prQcess 
and, as we have seen, stagnatiQn amQng 
the mQre cQmplexly Qrganized verte­
brates has led inevitably tQ extinctiQn. 
If man attempts tQ live by bread alQne, 
mankind cQmmits cQllective suicide. 
Apparently the best and perhaps the 
Qnly chance fQr mankind tQ succeed in 
the quest fQr security is thrQugh prQg­
ress in the art Qf living Qn a high spiritual 
plane rather than thrQugh exclusive at­
tentiQn tQ the science Qf existence Qn a 
purely physical level. 

TQ put this same thQught in mQre spe­
cific terms, it means that cQordinated 
activity directed tQward efficient Qr­
ganizatiQn Qf individuals must becQme 
cQ-Qperative activity directed tQward the 
enrichment Qf persQnality within an 
efficiently Qrganized sQciety. This re­
quires bQth intelligence and gQQd will. 

FQrtunately, these characteristics are 
uniquely develQped in the species Qf 
placental mammal with which we are 
preeminently cQncerned. Man is a spe­
cialist in the use Qf bQth. The trend Qf 
the past 5000 years may well cQntinue, 
despite numerQUS tempQrary setbacks, 
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thrQughQut the next few centuries at 
least. 

It is sQmetimes suggested that because 
man has specialized in brains, brains 
may cause his dQwnfall, ju�t as pre­
sumably the QverspecializatiQn in ex­
ternal armament cQntributed tQ the 
dQwnfall Qf certain herbivQrQus dinQ­
saurs. That argument by analQgy is, 
hQwever, heavily punctuated with falla­
cies. There is as yet nQ evidence that 
mankind is weighted dQwn with a super­
abundance Qf intelligence. On the CQn­
trary, it is failure tQ act intelligently 
that endangers individuals and grQUps 
in the midst Qf cQmpetitiQn. TQ see in 
advance the remQte CQnsequences Qf CQn­
templated actiQn is an ability which 
Qught tQ be increasingly cultivated 
rather than sCQuted as a menace. 

There seems tQ be nQ gQQd reaSQn why 
a sQund mind shQuld nQt be accQmpanied 
by a sQund bQdy. If the number Qf psy­
chQpathic individuals is increasing in 
this high-speed, technQIQgic age, it is a 
challenge tQ be met nQt by bemQaning 
the imminent cQllapse Qf civilizatiQn but 
by intelligent adjustment Qf habits and 
activities tQ the new demand Qf the new 
times. 

The rQQts Qf self-centered individual­
ism may be traced backward fQr at least 
600,000,000 years in the recQrd Qf geQ­
lQgic life develQpment, whereas Qur 
heritage Qf sQcial cQnsciQusness dates 
frQm a time Qnly abQut 60,000,000 years 
agQ when gregariQus instincts became 
clearly evident amQng placental mam­
mals. That trend is, hQwever, especially 
apparent in the grQUp frQm which man­
kind has stemmed. 

Man is still in the stage Qf specific 
YQuth. His "gQlden age," if any, is in 
the future rather than in the past. 

In thus seeking a satisfactQry co· 
ordinatiQn Qf intelligence and gQQd will, 
it becQmes necessary fQr research sci­
entists tQ give mQre thQught than has 
been custQmary in the past tQ the sQcial 
CQnsequences Qf their wQrk. They share 
with statesmen, PQliticians, educatQrs 
and all mQlders Qf public QpiniQn the 
resPQnsibility fQr determining the uses 
tQ which the new tQQls prQvided by sci­
entific research are put. As scientists 
they shQuld cQntinue tQ seek truth re­
gardless Qf its CQnsequences and tQ in­
crease human efficiency in every PQssible 
way, but as members Qf sQciety, as in­
dividual- representatives Qf a species 
seeking future security as inhabitants 
of the Earth, they must alsQ dQ their 
utmQst tQ ensure wise use Qf knQwledge 
and CQnstructive applicatiQn Qf energy. 

THERE is a real difference between 
the sQ-called "sQcial sciences" and 

the "natural and physical sciences" 
that has an impQrtant bearing here. It 
is nQt that there is anything "unnatural" 
abQut the sQcial sciences. Man is a part 
Qf nature, and the study Qf human SQ-
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ciety is just as truly "natural science" 
in the real sense Qf the term as any 
Qther study. The difference arises from 
the peculiar factQrs and particular func­
tiQns pertaining tQ the cQ-Qperative way 
Qf life. Whereas the scientific use Qf 
things may be achieved thrQugh the 
effQrts Qf a very small minQrity Qf the 
citizens, prQvided with adequate facili­
ties fQr research, the scientific Qrganiza­
tiQn Qf sQciety in a demQcracy can be 
achieved Qnly when the majQrity Qf its 
citizens have the scientific attitude tQ· 
ward sQcial prQblems and act in accQrd­
ance with that attitude Qf mind. In Qther 
wQrds, Qnly a few physicists, chemists, 
and technQIQgists are required fQr the 
mastery Qf Qur physical envirQnment, 
but fQr victQry in the struggle with Qur­
selves every man must be his Qwn so­
ciQIQgist. 

AlthQugh this places UPQn the fQrces 
Qf educatiQn a Herculean task, it is nQt 
nearly SQ impQssible an assignment as 
at first glance it might appear tQ be. 
In the first place, the resPQnsibility UPQn 
the individual citizen is rarely that Qf 
designing a new sQcial structure Qr 
charting a new prQgram fQr sQciety. Al­
mQst invariably it is his duty merely tQ 
select frQm many plans, prQgrams Qr 
prQPQsals the Qne that seems tQ him mQst 
likely tQ prQduce the mQst desirable re­
sults fQr all cQncerned. In the secQnd 
place, scientific habits Qf mind have al­
ready been develQped tQ a greater extent 
than is Qrdinarily recQgnized. The gar­
age mechanic attacks the prQblem Qf a 
balky autQmQbile in a truly scientific 
manner. The salesman uses psychQIQgy 
in planning his apprQach tQ a difficult 
prQspect. The hQusewife thinks scienti­
fically when abQut tQ CQnCQct a new des­
sert Qr redecQrate the living rQQm. In 
mQst cases, it is Qnly necessary tQ apply 
in the area Qf sQcial relatiQnshi ps the 
same habits Qf mind that have been fQl­
lQwed in the area Qf individual behaviQr. 

In cQnclusiQn, the QutlQQk fQr the fu­
ture Qf man as an inhabitant Qf the Earth 
is far frQm pessimistic. If certain ten­
dencies already develQping are enCQur­
aged and certain reSQurces already 
available are capitalized tQ the full, 
there is gQQd reaSQn tQ expect that man­
kind will maintain existence and even 
live happily fQr an indefinitely lQng 
periQd Qf time. The QPPQrtunity is his 
tQ demQnstrate the intrinsic wQrth Qf 
biQIQgic phenQmena and thus tQ justify 
the vast expenditure Qf time and energy 
invQlved in Qrganic eVQlutiQn. With 
greater emphasis UPQn the develQpment 
Qf intell igence and gQQd will, he may 
achieve that which the tempQrarily tri­
umphant dynasties Qf the past have 
failed tQ achieve. Thus the geQIQgist 
may turn frQm the lQng perspective Qf 
geQIQgic histQry tQ the enticing vista Qf 
the geQIQgic future Qf Earth and man 
with high hQpe and even with cQnfident 
assurance. 
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FisH HOOKS 

OF NEW ALLOY 
RUST proof and high in strength are fish hooks now being 

made, in a wide range of sizes, of "Z" nickel, a heat-treat­
able alloy that is approximately 98 percent nickeL The alloy 
gives through-and-through corrosion resistance. 

1 Coils of "ZOO nickel wire are delivered to the hook manu­
facturer. The wire is first straightened and then cut 

into correct lengths for the hooks to be made. Then the short 
blanks are fed automatically over the surface of a grinding 
wheel ( above) where the point is fashioned. One wheel car­
ries the blanks along ; grinding wheel is at right angles 

2 After the point is ground, a.s shown In the photograph at the 
upper right, a special hand-operated cutt,er is employed to form 

the barb. The alloy of which these hooks !\re made is the first avail­
able material that combines the quality of being rust proof with the 
physical properties required in manufacturing satisfactory fish hooks 

3 Right, above : The pointed and barbed blank is now bent around a die to provide 
the proper hook shape. Separate dies, shown in the left foreground of this pic­

ture, are employed for the different hook sizes and designs to be produced. At the 
time of writing, these new alloy hooks are being made in five different sizes, from 
tiny flounder hooks to the large sizes used in tuna fishing, in the O'Shaughnessy style 

• 

4 Left : After the wire blank 
has been pointed, barbed, 

and bent to shape, another 
special machine turns the eye_ 
Fish hooks, small in them­
selves, constitute a million-dol­
lar-a-year industry. About one 
third of the hooks used in the 
United States were imported 
last year, and most of these 
were of the higher qualities. 
The new nickel hooks are ex­
pected to capture a large pa�t 
of this market formerly served 
by importation from abroad 

5 While there are several ways of test­
ing hooks, many craftsmen producing 

high-quality hooks prefer to make their 
tests by hand. Experience has taught them 
to gage accurately the force that each size 
of fish hook should be able to withstand 

277 

© 1940 SCIENTIFIC AMERICAN, INC



EMPLOYEE HEALTH PAYS DIVIDENDS 

ILLNESS is industry's biggest bill ! 
In the heavy industries, employing 

some 15 million persons, the average 
male worker loses about eight days a 
year because of sickness. The average 
woman worker loses some 12 days. There 
is approximately 15 times as much lost 
time from illness and home injuries as 
from industrial accidents such as cuts 
and broken bones. 

For every day lost by a skilled worker, 
it has been estimated that the employer 
loses one and one-half, or maybe twice, 
the amount of the worker's daily wage. 

If we take eight days as the average 
amount lost yearly per worker and mul­
tiply this by the 15,000,000 workers in 
the heavy industries, we get the stagger­
ing total of 120 million lost work days. 
And if we consider $5_00 as the average 
daily wage, and one and one-half times 
this, or $7_50, as the employer's loss, 
then we get the dizzy sum of 900 million 
dollars as industry's annual bill for sick 
absenteeism. This covers only heavy in­
dustry, about a quarter of our total work­
a-day population. Nor does this figure 
include the losses suffered by the work­
man, the cost of health work sponsored 
by management, the compensation costs, 
and the like_ Dr. C. O. Sappington, in 
his "Industrial Health - Asset or Lia­
bility," estimates the total cost of sick­
ness in American industry at 10 billion 
dollars annually. 

AIR Hygiene Foundation, an organiza­
tion of industrial concerns for the 

advancement of employee health, has 
launched a sweeping study of sick ab­
senteeism among its 200 member com· 
panies. In a preliminary survey Dr. A. J .  
Lanza, Chairman of  the Foundation's 
Medical Committee, points out that res­
piratory diseases, notably the common 
cold, accounted for 44 percent of the 
male and 47 percent of the female dis­
abilities among employees of a number 
of companies studied by the U. S. Public 
Health Service. Another source finds 
that colds alone account for about three 
lost days per worker. Encouraged by the 
dramatic success of the Safety Move­
ment in reducing accidental injuries, the 
Foundation believes that by organized 
effort, corresponding progress can be 
made in reducing sick absenteeism. 

In fact, on an individual basis, numer­
ous alert companies have worked won­
ders in reducing sick absenteeism by 
attention to preventive measures and by 
keeping accurate records of lost time. 

R. H. Macy and Company inaugurated 
a new program of preventive medicine 
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Dusts, Fumes, Chemicals, Cause Worker Dlness 

Concerted Drive Against Such Hazards . 

Preventive Measures Also Against All Sickness 

By J O H N  F .  M c M A H O N  
Executive Assistant. Air Hy!Siene Foundation 

in 1926, and has since expanded it . 
The National Industrial Conference 
Board reports that Macy's total absence 
rate from all causes declined 46 percent 
between 1928 and 1937. The medical de­
partment points out that if the company 
experience for the past 12 years had 
been relatively the same as in 1926, 
there would have been : 156 more 

Company 

deaths ; $21 ,938 more paid in death 
benefits ; $347,445 more paid in sick 
benefits ; 8369 more resignations be­
cause of poor health ; and 631,769 more 
work days lost. 

After installing adequate medical 
supervision, another company reduced 
lost time by 8000 working days in the 
second year-an estimated saving of 

Sand blasting of industrial products is a highly dusty operation. Workers so 
engaged are protected by hoods while they breathe clean air through a small hose 
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$29,094-and by 16,000 days in the 
third year. 

The whole problem of health in 
industry is as old as industry itself, 
yet it failed to stir the American mind 
until the silicosis furore of four years 
ago. Hippocrates, "the father of medi­
cine," was one of the first parents of 
industrial hygiene. He wrote about the 
diseases of tradesmen in the 5th Century 
B.C., describing metal workers as pale 
and subject to respiratory ills. 

Cleaners and dyers of antiquity used 
stale urine for cleaning purposes. ( Be­
cause of the foul odors they were forced 
to work outside the walls of Rome. ) 
These tradesmen suffered certain infec­
tions which Hippocrates described. 
Rome also recognized mining as a highly 
hazardous occupation. Instead of send­
ing "public enemies" to concentration 
camps, the offenders were sentenced to 
work in the pits. This usually amounted 
to the death penalty. 

T ONG before the discovery of Amer­
L ica, "chimney sweep's cancer" 
flourished in the cities of old Europe 
where boys and frail adults earned their 
living by removing soot from clogged 
flues. In so doing they encountered 
chemicals in· the soot which caused can­
cerous growths. 

Occupational ills are created and then 
eliminated by the forward march of 
man. Chemicals which were "laboratory 
curiosities" a few years ago are now 
sold in carload lots for use in industry. 
Dr. Carey P. McCord says some 2000 
different chemicals or work conditions 
may endanger health unless controlled. 
Whizzing power drills replace the time-
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Portable air-sampler (electrical precipitator) which registers presence of 
dangerous fumes and dusts in industrial operations. Note workman's respirator 

honored pick and shovel. Spray guns 
supersede the paint brush. These in· 
novations cause air impurities, harmful 
dust, fumes, gases, and vapors, chiefly 
responsible for illness in industry. 

The Foundation's Preventive En­
gineering Committee, headed by Prof. 
Philip Drinker of Harvard, has issued 
a series of brief engineering "cook 
books," giving ways and means for 
combating many toxic substances en­
countered in industrial atmospheres, 
such as benzene, carbon dioxide, 
chromic acid, lead, sulfur dioxide, and 
others. Silicosis, which can now he 
controlled, is caused by breathing the 
powdery, flour-like, silica dust arising 
from many manufacturing processes. 

Silicosis gets the publicity-they're 
even writing poems about it now-but 
tuberculosis is of greater concern to in­
dustrial management. J. S. Whitney, 
studying tuberculosis death rates among 
men gainfully employed, has found : 

Occupational Group Death Rates 

Compressed air-water atomizing spray used for humidifying mine air. This 
Laird type spray is also used to eliminate dust and gases caused by blasting 

per 1 00,000 
Professional men 26.2 
Proprietors, Managers, Officials 43.2 
Clerks and kindred workers 65.8 
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Agricultural workers 
Skilled workers, Foremen 
Semi-skilled workers 
Unskilled workers 

46_5 
72.1 
98.2 

182.0 
Home and community conditions are 

heavy contributors to this disease. Hence 
some companies extend their medical 
services beyond the factory gates in the 
form of community clinics, care of 
school children, and similar services. 
Under the able leadership of Dr. C. D. 
Selby, General Motors has been doing 
fine co-operative work with local health 
departments to halt tuberculosis. 

Lead is another health hazard en­
countered in many trades. "Painter's 
colic" is one familiar manifestation. 
Andrew Fletcher, Vice President, St. 
Joseph Lead Company, and Vice Chair­
man of Air Hygiene Foundation, tells 
how his company overcame the lead 
hazard : 

"At our smelter there were 64 lead 
poisoning cases in 1920 in an organiza­
tion of 400 employees. A study was made 
on the hazard, and as a re�ult semi-annu­
al general physical examinations and 
weekly physical inspections were in­
stituted, a modern change room and a 
cafeteria were provided. Arrangements 
were made for employees to wear work 
clothing supplied and laundered by the 
company, and all employees were ad­
vised as to the importance of personal 
cleanliness in combating the lead 
hazard. A resident doctor not only 
examined the men, but also made 
periodic plant inspections to check 
conditions that might adversely affect 
health. As the result of careful super­
vision, lead poisoning is no longer a 
problem. As a matter of fact we have 
not had a case of lead poisoning for the 
last 10 years." 

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

In 1918, this company had a labor 
turnover of 250 percent ; that means 
it had to hire 250 new men each 
year to keep 100 on the job. By in­
telligent attention to employee health, 
working environment, and community 
conditions, St. Joseph Lead reduced the 
turnover to 3.6 percent in 1938. To illus­
trate the economic saving alone, the 
management figures that it cost approxi­
mately $100 to replace one workman. 

IN the sintering operating at a Penn­
sylvania smelter, a dust prevention 

and recovery plant was installed at a 
cost of approximately $26,000. Disre­
garding the greatly improved working 
conditions and employee satisfaction, 
the minimum saving per year is over 
$5000 ; and, therefore, the installation 
will pay for itself in less than six years. 
But the same plant furnished a more 
striking example of making money when 
it spent some $13,000 in improving 
working conditions in the furnace base­
mimt. As a result, it is estimated that 
the recovery in the furnaces has been 
improved by over 1 percent. This saving 
may seem very small, but it is one which 
will more than pay for the operating cost 
of the installations, refund the entire 
$13,000 investment in one year, and show 
a profit of about $13,000 each year there­
after. 

Bunker Hill and Sullivan Mining and 
Concentrating Company, a member of 
Air Hygiene Foundation, installed two 
solariums at its Kellogg, Idaho, opera­
tions. "Sun treatments" are available 
for underground workers and towns­
people. Stanley A. Easton, President, 
describes the work this way : 

"Repeatedly I have been asked to re­
port what good has been accomplished 
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in the 10 years of our experience. Such 
results, while undoubtedly good, are diffi­
cult to express statistically, especially 
in the case of adults. School children are 
brought to the solarium in the school bus 
in large numbers. Superintendent of 
Schools John Booth has caused to be 
kept a record of time lost by the school 
children on account of illness. He re­
ports that the children who have used the 
solarium regularly show far less loss of 
time than those who take it irregularly 
or not at all. The School Nurse reports 
the same thing, and that the solarium is 
almost a specific in the case of eczema 
and other skin ailments, in improving 
anemic children and those who lack ap­
petite and natural vigor. We give about 
7000 treatments a month from October 
until May. Adults who take the solarium 
regularly report in most instances entire 
freedom from colds and, almost univer­
sally, much lighter colds when they are 
afRicted. A matron has charge of the 
solarium for two hours each morning for 
the use of the women and girls from 
whom we have similar reports. Pneu­
monia during the late winter months is 
often prevalent, and in some years fatali­
ties are high ; records show that during 
10 years there has been only one death 
from pneumonia by a regular user of the 
solarium, the victim being an old man in 
poor physical condition generally. Some 
users of the solarium have had pneu­
monia but in a slight form. The solarium 
is so well regarded by our people that 
we were petitioned to put one in at the 
smelter for the greater convenience of 
the employees at that plant which is 
somewhat remote from the mine. This 
installation was recently completed and 
is already being used by a large number 
of our employees at the smelter and their 

Considerable dust 

arises from the 

"shake-out" of castings 

in foundries. In 

this foundry, all the 

dust is drawn into the 

wide hood 

before the shake-out table 

and exhausted 

through the large pipe 

Photograph courtesy Claude B. 
Schneible Company 
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families. I might add that my own ex­
perience largely confirms the foregoing ; 
I take the solarium treatment regularly 
and am practically free from colds, or 
any other ailment for that matter." 

Weary workmen are easy marks 
for illness and accidental injuries. 
Some companies noticed that accident 
rates soared in late morning and after· 
noon. Westinghouse Electric and other 
firms harkened back to school days for 
the solution, reviving the recess idea. 
Now they have "snack periods" when 
lunch carts wheel through the plants and 
workmen can get a bite. The "pick me 
ups" have stepped up production, re­
duced accidents and illness. One Penn­
sylvania manufacturer instituted two 15· 
minute rest periods, one in the morning 
and one in the afternoon. Although this 
shortened the work day by half an hour, 
production jumped 20 percent. A Toledo 
manufacturer who tried the plan reports 
a 12 percent increase in production des­
pite a 6.66 percent decrease in working 
time. 

IT is well known that salt tablets have 
helped banish heat prostrations where 

workmen are exposed to high tempera­
tures. Glucose, a source of energy, com· 
bats fatigue. Some plants make gum 
drops available, but one Pittsburgh steel 
mill had this experience : workmen 
"hoarded" the drops. Instead of eating 
the candy they took it home to their 
youngsters. 

Space forbids listing the many com­
panies that are active in conserving 
the health of their employees. The U_ S_ 
Public Health Service and U. S. Bureau 
of Mines also are doing valiant work 
in this same field. Both agencies are 
represented on the Foundation's Board 
by Dr. R. R. Sayers and Dan Harrington, 
respectively. Government is increas­
ingly active in industrial health. Theo­
dore C. Waters of Baltimore, noted au­
thority on occupational disease legisla­
tion and member of the Foundation's 
Legal Committee, advises that 24 states 
and the District of Columbia have now 
passed laws granting compensation for 
occupational diseases. Arkansas, Idaho, 
and Maryland enacted such laws during 
the past year. Meanwhile, commissions 
have been named in New Hampshire, 
Oregon, Tennessee, Texas, and Utah to 
study such legislation and report to their 
Legislatures this year. Some 30 states as 
well as several cities, including Balti· 
more, Detroit, and St. Louis have estab­
lished industrial hygiene bureaus. The 
courts hold, and properly, that the em· 
ployer is responsible for the health of his 
employees. 

It was the growing difficulty of meet· 
ing this obligation that led to the forma­
tion of Air Hygiene Foundation. A year 
before the silicosis sensations of 1935· 
36, organization details were being 
worked out by energetic A. W.  Sher· 

S C I E N T I F I C  A M E R I C A N  281 

Fumes from molten lead can be a cumulative, slow poison. The workman shown 
here is safeguarded by the powerful ventilator at rear which draws off fumes 

wood, Toledo glass executive ; Dr. E. R. 
Weidlein, Director, and Dr. W. A. 
Hamor, Assistant Director of Mellon In­
stitute ; Dr. H. B. Meller, international 
authority on air pollution ; and a com­
mittee of industrialists headed by Roger 
A. Hitchins of Philadelphia. The 
Foundation is a kind of partnership of 
industry and science. Some 200 com· 
panies, employing about one million 
workers, subscribe to the work. About 
half the funds go in the form of research 
grants to Harvard, The Saranac Labora­
tory, and University of Pennsylvania. 

This research gets down to funda· 
mentals. The work at Harvard, under 
Prof. Drinker, deals with engineering 
measures - exhaust systems, for ex­
ample - for combating health hazards 
through control of potentially dangerous 
dusts and fumes. 

The research at Saranac and Penn 
deals with intricate medical investiga­
tions, such as "protector" dusts that 
clump with silica and drop it from the 
air or render it innocuous ; the effects of 
dusts and fumes on lung tissue ; and the 
improvement of X·ray methods for mass 
medical examinations of employee 
groups. Dr. Leroy U. Gardner, noted 

authority on silicosis, directs the Saranac 
studies, while the work at Pennsylvania 
is under personable Dr. Eugene P. Pen· 
dergrass, one of America's foremost 
X-ray specialists. 

From its headquarters at Mellon In­
stitute, Pittsburgh, Air Hygiene Founda­
tion makes plant health surveys for mem­
ber companies, issues a monthly "news 
service" digesting latest industrial health 
literature, distributes medical, engineer· 
ing and legal information and carries on 
numerous short time studies and memo 
bership services. 

Safety would never have scored its 
triumph on the basis of individual com­
panies all working independently, how­
ever fine their unrelated efforts. It was 
the Safety Movement that did the trick. 
Similar unified effort by employers is a 
prerequisite of progress in industrial hy­
giene. Prof. Drinker, designer of the 
iron lung, says industrial illness of all 
kinds is caused by a combination of en· 
vironment and ignorance. Employers 
are steadily improving the working en­
vironment. Air Hygiene Foundation, 
through its studies and services, is help· 
ing dispel the ignorance by advancing 
knowledge on an industry-wide front. 
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TELEVISION 

RELAYED 
Makes Possible Network Systems • • •  Test Operation 

Shows Feasibility • • •  Uses Directional Transmission 

of High Frequencies • . •  New Tubes 

By A .  P .  P E C K  

TELEVISION signals, confined as 
they are to the ultra-short waves, 
have an inherently short range. 

Regardless of the power of the trans­
mitter, the characteristics of the waves 
used limit the practical service range to 
the optical horizon. This brief statement 
sums up one of the greatest problems 
which engineers have faced in the de­
velopment of television for general pub­
lic use. It is impracticable to establish 
television networks using telephone land 
lines, as is done in sound broadcasting. 
The high frequencies and the broad fre­
quency bands demanded by high. quality 
television transmission cannot be carried 
satisfactorily on wire lines of the usual 
design. 

Thus the engineers have turned their 
attention to the possibility of radio relay 
stations which would give satisfactory 
and consistent service and would handle 
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the frequencies needed. With such re­
lays properly spaced, it would become 
possible to establish television networks 
whenever and wherever the public de­
mand became sufficient. 

An experimental radio relay system 
has been in test operation for nearly a 
year between the National Broadcasting 
Company's Empire State Building trans­
mitter and Riverhead, Long Island. 
Each relay station contains both receiv· 
ing and transmitting devices, mounted 
on a tower. The antennas are of the 
parabolic type necessary for the highly 
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directional, or beam· like, transmission 
which the system uses. The distance be· 
tween each relay point, in practical op­
eration, would vary according to the 
terrain. The average distance would 
probably work out at approximately 30 
miles. 

Radio relay stations used in the test 
are located at Happauge and Rocky 
Point, Long Island, making available at 
the Riverhead terminal programs sent 
from the television transmitter on the 
Empire State Building in New York 
City. Power for the stations, which op· 
erate unattended, is supplied from the 
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nearby public.service sources. In the 
event of failure of such sources, the in­
dividual station will automatically 
switch to use of its own emergency 
power supply, and change back to the 
first source again automatically when 
power service is restored. Operation of 
the relay stations may be started and 
stopped by radio signals sent over the 
circuit. 

Development of a new, "inductive" 
type of radio tube has made possible 
the reliable transmission of very high 
frequencies with a radiated power of 
less than five watts, between relay points 
separated by 25 to 50 miles. In this 
tube, energy is derived from a stream of 
electrons without their coming in actual 
contact with active parts of the circuit, 
which gives the device the ability to 
handle with unprecedented efficiency 

very wide band widths at extremely high 
frequencies. 

The first relay point of the new sys­
tem is at Happauge, Long Island. Here 
the television signals radiated from the 
NBC television transmitter in the Em­
pire State Building, New York, at a 
frequency of 45.25 megacycles, are re­
ceived and "detected," to provide the 
video ( television ) component, the band 
width of which is four megacycles. This 
is used to control a transmitter with 
multi·stages of frequency tripling, em­
bodying recent developments in fre­
quency modulation. At its first stage 
of conversion into centimeter waves, the 
video component is employed to fre­
quency modulate an oscillator produc· 
ing 52.6 megacycles ;  at the second 
stage, the frequency becomes 158 mega­
cycles ; and in the final stage it is 474 
megacycles. 

At the second relay station, the signal 
is received at 474 megacycles and con· 
verted to 100 megacycles, after which it 
is passed through a multi-stage ampli­
fier which increases its energy to about 
one watt. This energy is fed to an in· 
ductive tube operating as a converter, 
and the frequency is increased to 464 
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megacycles. After passing through an­
other inductive type tube used as a 
straight amplifier in the final stage, the 
464 megacycle wave is sent out. 

At the final station in the relay link, 
the signal is received at 464 megacycles 
and converted to 100 megacycles, as in 
the previous station. After being am­
plified it is passed on to a second con· 
verter, where the frequency is further 
reduced to 29 megacycles, to provide a 
more favorable ratio between the fre· 
quency and its video component, for 
purposes of detection. In the process 
of detection, the signal is changed from 
its characteristic of frequency modula­
tion to one of amplitude modulation. 
After further amplification at the video 
frequency, it is then ready to pass along 
to a second television broadcasting sta· 
tion, where it may be employed to modu­
late that station's transmitter, operating 
on one of the channels, between 44 to 
108 megacycles, allocated to television 
broadcasting service. 

The outstanding characteristics of the 
new relay development are the very 
high frequencies employed, and the new 
tubes used to produce such frequencies. 
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RAIL FISSURES 

ONE of the greatest railroad track 
hazards known today is the in· 
ternal transverse fissure which 

occurs in rails. If rails containing such 
fissures are not found and replaced by 
good ones, these faults are capable of 
causing rupture of rails while in service 
and possibly disastrous results. True, 
there are relatively few railroad acci· 
dents which might be attributed to such 
faulty rails but those that have occurred 
have been serious. 

Some years ago the Sperry Detector 
Car was developed by Dr. Elmer A. 
Sperry in co.operation with the Ameri· 
can Railway Engineering Association. 
This car was first used in 1928. Its 
equipment consisted of a generator 
which introduced current into the rails 
over which the car travels, via two sets 
of copper brushes - one on each side 
of the car. Each of these brush clusters 
carried a searching unit consisting of a 
pair of electrically opposed coils 
mounted midway between the current 
brushes and directly above the rail head. 

Current flow was unimpeded through 
sound rail, but when a fissure was en· 
countered the consequent change in 
magnetic flux caused a "paint gun" to 
squirt white paint on the rail at the loca· 
tion of the fissure. Later hand testing of 
that particular rail found the exact point 
of the break, and the rail could then be 
removed. 

While the idea is not new, such im· 
provements have been made on the de· 
tector cars and they have been used so 
much more widely that remarkable prog· 
ress has been made in the important 
business of locating dangerously defect· 
ive rails in railroad tracks. For example, 
in 1934, 22,818 defective rails were found 
in 41,151 track miles-an average of 
nearly one bad rail in every two miles 
of track. In 1935, 25,437 such rails were 
found in 61 ,860 track miles, and a steady 
increase was made through the years to 

Left : The early Sperry 
searching unit had two pairs 
of coils-in line ( Figure 1 ) . 
It often missed fissures to one 
side. Modern type ( Figure 
2) has multi.tandem, stag· 
gered coils. Below : Main 
brush carriage of detector 
car. Between two sets of cur· 
rent brushes is searching 
unit. Right : At the paint spot, 
a hand searching unit, two 
rail contact points, and a 
meter mounted on rear of 
car, determine size of inter· 
nal fissure. Each rail llaw, in­
dicated by a paint spot, will 
he examined in this manner 

Multi-fissured rail is the most dan· 
gerous of track defects. Nearly 12 
percent of fissured rails found are 
multi·fissured. Four transverse fis· 
sures were in this two·foot pierp 

1939, for which year the figures were, 
respectively, 47,966 and 82,250. During 
the 11 years from November, 1928, 
through December, 1939, the Sperry 
Railway Service has tested over 549,000 
track miles and have found over 279,000 
defective rails. This is indeed a start· 
ling record. 

How important is this testing for rails 
which might cause wrecks is shown by 
the fact that trains have been speeded 
up tremendously in recent years, the 
rails must carry heavier axle loads and 
are subject to the wear of greater traffic 
density. And too many rails have been 
in service too long, the average annual 
replacement of rails, 1929 to 1939, being 
897,000 long tons as against an average 
of 2,137,000 long tons per year from 
1926 to 1928 inclusive. 
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MAKING 1iSSUES AGELESS 
O NCE it was thought that aging is 

a universal characteristic of life 
- and that, in order to live, it is 

necessary to age. Now, to every one's 
satisfaction, it has been established that 
at least small portions of the body may 
be kept alive endlessly, agelessly. Man 
has discovered the secret of immor· 
tality - for bits of tissue, at least. A 
fresh nutrient medium keeps tissue 
fresh, youthful, growing. Every passing 
second does not necessarily leave an in· 
delible imprint on living flesh. 

For more than a half.century, it has 
been possible to maintain life, for vary· 
ing numbers of days, as strips sliced 
from bodies dying but not yet dead 
throughout. Human flesh, still living 
even if cut from a body legally dead, 
will more or less lengthily stay quick in 
dilute salt solution very similar to sea· 
water, hence very similar to the salt 
solution which floods our veins. Or such 
bits immersed in plasma - blood minus 
corpuscles - will likewise cling amaz· 
ingly to vitality. More than 40 years 
ago, human skin was held alive in tissue 
fluid, for weeks, and then successfully 
transplanted. Then, within the next few 
years, cancer tissue was being cultured 
in dog blood, also for weeks. 

IN 1907, Ross G. Harrison reported a 
simple but revolutionary technique 

whereby bits of tissue can be made to 
live for several weeks outside the or· 
ganism. He took lymph from a young 
animal and touched drops of the fluid 
to the under· surface of small, extremely 
thin, glass plates. The lymph drops 
clung and clotted. Into the clots he in· 
troduced fragments of embryonic tissue. 
He protected each culture by suspend· 
ing the hanging drop over a small de· 
pression in a glass slide. And, as the 
days passed, he saw nerves grow out 
through the clots - grow from embryo 
onic nervous cells. In a drop whose 
minute bulge looks down into a glass 
hollow, many a mystery of life is discov· 
erable. Thus, at the very outset, Har· 
rison taught men that a nerve cell can 
develop its own conducting thread, or 
axon. 

Thus also he gave a hint to the genius 
of Alexis Carrel. It has been the genius 
of Carrel to extend indefinitely the life 
activities that can go on in a hanging 
drop. And Carrel has invented flasks 
and fluids at last achieving the perfect 
result - artificial immortality of minute 
groups of cells. 

In either hanging drop or flask, a 
coagulum is prepared from blood plas· 
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Experiments on Tissue Cultures and on Portions of 

Plants . . . Suggest Promise of Artificial, Earthly 

Immortality . . . Direct Bearing on Medicine 

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

rna. A liquid nutntive mixture must 
also be provided. If extraordinary pre· 
cautions are taken against infection with 
microorganisms, and if the bit being cuI· 
tured is transferred every two or three 
days to a fresh, sterile medium, ageless 
life is gained. Growing tissue must be 
chopped in half at the time of transfer ; 
otherwise the mass of cells becomes too 
bulky to permit inflow of nutrient and 
outflow of waste. A living mass merely 
in the state of survival, rather than in 
some phase of growth, needs no slicing. 

In 1912, Carrel cut a tiny piece from 
the embryonic heart of a chick and im· 
mersed the fragment in warm, nutrient 
bed ; plasma being the source of nutri­
ent as well as coagulum-support. Then 
commenced a regular series of trans­
fers to regularly prepared, fresh me· 
dium. But the bit of connective tissue, 
though maintaining its life, slowly 
dwindled and promised eventually to 
perish, after several months in the 
series of flasks. The seeker after ter­
restrial immortality thereupon thought 
to test the influence of fluid extracted 
from chick embryo - embryonic tissue 
extract. Success ! The long-living frag-

ment began to wax as its cells multi· 
plied healthily. Consequently, this dis­
covery, plus an almost infinite capacity 
for taking pains, means potential im­
mortality for numerous sub-cultures of 
the original piece of connective tissue 
from the chick's embryonic heart. As 
Carrel tells us : 

"The cell colonies remain indefinite­
ly in the same state of activity. They 
do not record time qualitatively. In 
fact, they are immortal." 1 

Ageless they will remain, as long as 
laboratory assistants care for them. 

Recently, new methods have been in­
troduced for the cultivation of larger 
masses of tissue, including human tis­
sues of practically every kind, especial­
ly tumor cells. In 1936, G. O. Gey and 
M. K. Gey reported their invention, the 
roller-tube system, for the maintenance 
of human normal cells and tumor cells 
in continuous culture. Thin-walled test 
tubes are used, their walls being coated 
with plasma to which the living col­
onies adhere. Nutrient fluid within the 
test tube bathes the filmy layers of cells 

1 Carrel, A. : Physiological time, Science 1929 : 618, December 18, 1931. 

Pho�Bphs courtesy Unite<! States Publlc Health Bervlce 

An operation for removal of a tumor. After removal the tumor can be cultured 
in a special medium ( see text ) or transferred for culture to a living animal 
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One of the steps in tissue culture, conducted under sterile conditions 
streams over them as a motor re­

volves the test tube rack six times an 
hour_ Fresh fluid is provided after four 
days_ Transfer to a fresh tube, with 
new coagulum, is effected after a week 
or a month, depending upon the nature 
of the culture. Other techniques, de­
vised by Carrel and Raymond C. Park­
er, at the Rockefeller Institute for Medi­
cal Research, New York, by W _ H. Lewis 
and several other pioneers, permit a 
wide choice of procedures by which a 
large variety of animal, including hu­
man, cells may be given deathlessness 
far beyond - indefinitely beyond -
the present average span of life of the 
whole creature. Terrestrial immortal­
ity for almost any part of the human 
anatomy is nowadays only a question of 
money to cover the cost, which is high. 

THE methods are sure and, moreover, 
are steadily being improved, as the 

vast and growing list of valuable discov­
eries bears witness. At the Strangeways 
Research Laboratory at Cambridge, 
England, from embryonic dental tissue 
whole rat- or rabbit-teeth are grown, 
without the jaw being present. If hu­
man tooth-germ cells were available, 
from these microscopic specks entire 
human teeth could be synthesized in the 
test tube - the main factor being mere­
ly the appropriate nutrient mixture. 
Factors controlling the production of 
blood corpuscles, controlling growth it­
self, controlling the rate of wound 
healing, regulating cartilage develop­
ment, factors regulating success in 
grafting - an apparently endless list 
of factors - are being measured and 
evaluated. All medicine benefits. 

The relation between blood pressure 
and the thickness of the arterial wall 
is being elucidated, to the benefit of 
the considerers of arteriosclerosis, great 
tragedy of older man. "In grafting ex-

periments with tissues derived from 
races of different size, genetic rather 
than immediate factors have been 
shown to be the more influential," the 
editors of the British Medical Journal 
( December 31,  1938) relate. They con­
tinue : 

"The Strangeways Laboratory is now 
even better equipped than before for 
studying the effects of radiation, and 
work has been done on the degree of 
susceptibility to X-rays of different pro­
cesses in cell metabolism. The factors 
controlling the effects of irradiation 
have been studied in tadpoles, and the 
results appear in several ways to con­
firm the long-held belief that meta­
bolic activity, and in particular the 
imminence of cell division, determine 
the susceptibility of the cell to irradia­
tion. All the work has evidently a fas­
cination in that it deals with living ma­
terial which is yet under complete con­
trol." 

The editors could add that these de­
terminations have direct bearing on 
medicine of today and tomorrow : ex­
tending the practical limits of grafting, 
learning the main secrets of success in 
treating cancer by irradiation, finding 
the means of molding tissue cultures to 
the plan of man rather than of a wild 
Nature. And in the background is the 
stupendous basic discovery ; tissue in 
glassware can by man be cultivated 
limitlessly. Further, as we shall see, 
protoplasm's plasticity can be in glass­
ware more astonishing than anywhere 
else. 

By a method distinctly different from 
tissue culture, it is now possible to give 
agelessness to life, for very long if not 
endless periods. Animation may be sus­
pended indefinitely by careful freezing 
and subsequent maintenance of a con­
stant very low temperature - minus 70 
degrees centigrade. Whole organs or 
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whole animals cannot so be preserved 
alive - at least as yet. But practically 
any type of cellular mass, if not too 
large, may be frozen and after long pe­
riods revived successfully. At Cornell 
University, C. Breedis and J. Furth have 
been keeping all sorts of cancer tissue 
frozen for as long as a year without any 
diminution of virulence after the thaw. 

Cells lining the windpipe have beat­
ing, hairlike cilia. Breedis and Furth 
froze chicken's ciliated cells. After 327 
days, warmth made many cilia beat 
again, as though in the animal's wind­
pipe. 

Tissue to be frozen is removed imme­
diately after the animal is killed. It is 
minced in nutrient solution and placed 
in small test tubes, which are then 
sealed with a flame. Storage is under 
alcohol in a Thermos bottle containing 
large pieces of solid carbon dioxide 
("dry ice" ) . The thaw is effected by 
shaking the test tube in warm water. 
The secret lies in slow freezing, rapid 
thawing ;  otherwise, death results. 

HOW long may life exist as suspend­
ed animation, frozen ? Nobody 

knows. P. Ehrlich has found cancer 
cells still living after two years, though 
stored at the fairly high and unfavor­
able temperature of minus 8. Research 
is actually just beginning in this line. 
New ways are being tried. And even 
present ignorant technique serves to 
store frozen life indefinitely, ageless. 
Nevertheless, the point here is not mere­
ly the potential development of perfect 
agelessness though suspended - frozen 
- animation ; it is, further, the obvious, 
additional aspect of the lability of life, 
life so modifiable by man. As the dec­
ades and the centuries pass, proto­
plasm's plasticity will emerge as a con­
sideration far vaster in import than any 
possibility of artificial immortality. 

Plant-tissue culture too is practiced. 
Carl D. LaRue, of the University of 
Michigan, is able to tell us : 

"In the course of recent work, I have 
observed numerous examples of a sur­
prising length of survival of plant tis­
sues. Various parts of flowers were de­
tached and placed in sterile culture on 
nutrient agar. Some of these parts have 
undergone no regeneration and have 
shown no significant growth but have 
lived many times as long as similar 
structures on normal plants. Most of 
the structures were still vital at the end 
of the recorded period." 

Petals of Tradescantia paludosa fall 
into decay within a day or two after 
flowering. So it goes in Nature, but not 
in LaRue's laboratory. "In culture they 
remained alive for an entire year." Sus· 
pended animation ? Probably not : 
rather was normal life abnormally 
maintained. Youth and beauty need not 
fade - not so soon, even today. Tomor­
row? 
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GLYCERINE FROM 

PETROLEUM 

GLYCERINE is vitally important in a 
wide range of industries. This sweet 

and viscous liquid is a by-product of the 
soap industry and the quantity available 
is more or less fixed, depending, of course, 
on soap production. Unlimited quantities 
of the compound can now be made from 
petroleum, according to a report by Dr. 
Evan C. Williams, Dr. H. P. A. Groll, and 
G. Hearne of the Shell Development Com· 
pany. This new process may go a long way 
toward preventing the wild and unnecessary 
fluctuations in market price of this com· 
modity. 

In the new process, propylene, a gaseous 
component of cracked petroleum, is acted 
upon by chlorine to produce at low cost 
allyl chloride. Trichloropropane is readily 
prepared from that compound. The mole· 
cule of trichloropropane is similar in struc· 
tural design to that of glycerol (or glycer­
ine ) , and the product is readily convertible 
into glycerol with the aid of cheap alkali. 

ELECTROSTATIC IRON 

ORE SEPARATOR 

ALA�GE . pe�centage of iron still reo 
maills III Iron ore discarded at the 

mines because of too low a concentration 
for commercial separation. To prevent this 
waste an experimental electrostatic separa· 
tor is being developed which shows promise 
of much higher operating speeds as well as 
more efficient and effective recovery of iron. 
When this is perfected and put into use a 
much lower percentage of iron will be lost 
in discarded ore. 

NEW LOCOMOTIVE RECORD 

A NEW all·time world record for continuo 
ous railroad locomotive performance is 

believed to have been set on February 25 
when Diesel·electric locomotive No. 56 
pulled into Washington with the Capitol 
Limited of the Baltimore and Ohio Railroad. 
This arrival marked the 365th daily run of 
the locomotive between Chicago and Wash· 
ington without a miss, for a total of more 
than 280,000 miles. So far as is  known no 
locomotive of any type ever before has estab· 
lished a record of 100 percent availabilty in 
such gruelling service for a solid year. 

Conducted by F. D. Mc H U G H  
Contributing Editor 
ALEXANDER KLEMIN 

In charge, Daniel Guggenheim School 
of Aeronautics, New York University 

The record is regarded as being the more 
remarkable because it was made on a 772· 
mile run calling for regularly scheduled avo 
erage speed of more than 56 miles per hour 
-including ten regularly scheduled stops­
over a route which includes some of the 
heaviest mountain grades in the eastern sec· 
tion of the country. The Capitol Limited 
regularly consists of from 11 to as many as 
15 standard weight Pullman cars, ranking it 
with the heaviest fast schedule passenger 
trains in the country. 

STATIC-FREE RADIO SETS 

RADIO manufacturers will soon anno unce 
special lines of relatively static·free, 

high fidelity, radio receiving sets equipped 
to receive programs transmitted by stations 
that have adopted the Armstrong system of 
wide·swing, frequency modulation broad· 
casting. The sets will be designed to receive 
present standard band broadcasts as well 
as programs broadcast by stations equipped 

and licensed to use the patented Armstrong 
frequency modulation transmitters. 

Claims for frequency modulation by 
Major Edwin H. Armstrong, widely known 
radio engineer and inventor, include full 
musical· tone· range reception without dis­
tortion, and elimination of natural and man­
made static. The development of frequency 
modulation broadcasting and reception dur­
ing the last 12 months has reached the pres· 
ent stage where licenses are being issued 
to radio broadcasting stations for installa· 
tion of frequency modulation transmitters. 

B ENZEDRINE IN 

ALCOHOLISM 

THE treatment of alcoholism is more and 
more being understood as properly be· 

longing in the realm of psychotherapy, even 
though the practitioners of this branch of 
medicine are somewhat discouraged by their 
efforts. The chronic alcoholic addict has 
a fundamental personality defect which is 
extremely difficult to change but failure 
may be due to the fact that the proper 
psychoanalytic approach has not as yet 
been found. Nevertheless it is possible to 
obviate some of the physiologic and psy· 
chologic after· effects of acute inebriation 

Holder of an all-time world record for continuous 
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quickly and effectively by the judicious use 
of benzedrine sulfate. 

According to Reifenstein and Davidoff, 
who have investigated the action of this 
drug in mental states characterized by de· 
pression or self·absorption, acute alcoholic 
psychosis and Korsakow's syndrome in alco· 
holics respond well to the use of amphetine 
sulfate. Acute intoxication, with its at· 
tendant boisterousness, can be made to dis­
appear rapidly by the use of this drug. A 
"hangover" is soon dissipated, both in acute 
and chronic alcoholism. When the patient 
is institutionalized, the results are even 
more striking. 

These authors impress us with the futility 
of this drug as a cure for addiction to alco­
holic beverages. Somewhat analogous to 
vitamin B deficiency therapy in the treat· 
ment of alcoholic polyneuritis, benzedrine 
sulfate merely improves the psychotic and 
physiologic aberrations which attend acute 
intoxication. Neither has any effect in al­
tering a habitual tendency toward inebria­
tion. Reifenstein and Davidoff cannot agree 
with Bloomberg who found that the use 
of this drug in chronic alcoholism permitted 
a sufficient period of sobriety for the in· 
stitution of psycho therapeusis. Neverthe­
less, it appears that this drug has a definite 
place in the therapy of some phases of acute 
alcoholism.-N. Y. State Journal of Medi· 
cine. 

PORTABLE DEVICE 

DE-ODORIZES AIR 

ANEWL Y invented portable odor ad­
sorber, employing the principle of the 

ordinary gas mask, is  now available for re­
moving unpleasant odors, gases, vapors, 
smoke and fumes from the air of theaters, 

The fan draws foul air through the 
cylindrical container, where it is 
purified and delivered to the room 

restaurants, offices, factories, hospitals, 
lavatories, and other places of human oc­
cupancy. The device, known as the Dorex 
"Squirrel Cage" Odor Adsorber, is simple, 
compact, and has but one moving part­
the electric motor which draws the foul 
air in, purifies it, and delivers it back into 
the room. 

Employing the positive extraction prin· 
ciple of air·odor removal, the Dorex unit 
uses an adsorption medium composed of a 
specially processed, highly activated, granu· 
lar, coconut-shell carbon. One of the most 
powerful adsorptive agents known, it is 
able to adsorb and hold all condensable 
gases and vapors with which it comes in 
contact. This activated carbon is contained 
in a cylindrical cage of closely spaced, per· 
forated metal cylinders. 

Two types of these new units are offered 
by the makers, the Dorex Division of the W. 
B. Connor Engineering Corporation--one 
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Preparing pineapples for canning at a rate of more than one per second 

for installation on any wall or ceiling where 
it occupies little more area than an ordi­
nary fan, and the other to be applied to any 
existing ventilating or air conditioning sys­
tems. 

RA Y -ABSORBING GLASS 

AMONG the many types of glass 
developed in recent years is a 

unique one used in welding. It 
transmits only 3/10,000 of 1 percent 
of visible light, which is sufficient 
for seeing the brilliant arc ; but it 
absorbs 100 percent of the ultra· 
violet, which is harmful to sight, 
and all but 1 percent of infra·red. 
Twenty.five years ago, only one 
commercial welding glass was avail. 
able and this absorbed only 75 per· 
cent of the invisible rays. 

PINEAPPLE PEELER 

BEFORE the new Ginaca machine was 
used in pineapple canneries. these 

Hawaiian fruits were peeled by hand. A 
good fast worker could average only three or 
four fruits a minute. Now, the largest can­
nery in the world, by using 46 machines, 
has a production record of preparing the 
fruit and packing 2776 cans per minute. 
This totals 3,497,388 cans per day or a car­
load every two and one-half minutes. 

In 1910, an inventor named Henry Ginaca 
was hard at work on a machine which would 
peel the skins from pineapples. His aim 
was to do away with the slow and costly 
hand method. 

The first Ginaca machine quadrupled the 
output. In addition to peeling the fruit, 
the machine shaped it in uniform sizes for 
canning. By constantly improving the 
machine, the number of operations it could 
perform was increased, as well as the speed 
with which it  worked. By 1913 the Ginaca 
machine was peeling more than 30 fruits a 
minute ; it sized them, took off the ends, and 
removed the core. However, it still did not 
scrape off the pineapple meat from the 
skins. 

The present Ginaca machine can prepare 
from 85 to 100 pineapples a minute, depend­
ing on the size, and do it more perfectly 

than by hand. The shells are removed, ends 
cut off, the fruit is  sized to uniform round· 
ness, the core is accurately extracted so the 
hole is in the exact center, and the meat is 
scraped from the shell. 

When Mr. Ginaca first got the idea for 
his invention, he was employed by the 
Hawaiian Pineapple Company. Now this 
concern uses 46 of his improved machines. 

FIRST COLCHICINE-MADE 

FLOWER 

A NEW flower, Tetra Marigold, which is 
introduced this spring to American 

gardens, is unique from the scientific, com· 
mercial, and horticultural angles. It has 
the distinction of being the first flower pro· 
duced for cultivation which was developed 
by doubling the chromosome number by 
artificial means. David Burpee, plant hy­
bridist, reports that in experimental . work 
at the Floradale Farms, Lompoc, California, 
"dozens of species of plants have been used 
in our experiments to double the chromo· 
some number through the use of colchicine. 
In many instances, no results whatever were 
achieved. In other cases, tetraploids were 
produced which were definitely inferior to 
the original plants. In other instances, 
larger and more rugged plants than the 

Burpee and Tetra Marigold 
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Two views of the experimental set·up for testing aircraft fire.fighting equipment 

diploids on which the work was done were 
produced, but the first one to respond satis· 
factorily to the treatment on a large scale 
is the new Tetra Marigold, produced by 
treating the most popular variety of African 
Marigold, Guinea Gold. Seeds of the new 
flower are now available. 

Tetra Marigold has larger flowers of a 
more intense orange than Guinea Gold and 
the petals are frilly and possess unusually 
heavy substance which assures longer life 
for the flowers after cutting. The plants 
grow two to two and a half feet tall and 
are very vigorous. The main trunk and 
branches are thick and heavy, while the 
flowers are borne on short stems in clusters 
of six or eight on the end of the branches, 
each branch making a bouquet in itself 
when cut. Blooms appear in about 19 weeks 
from the time seed is planted, and the Tetra 
Marigold is as easy to grow as other Mari· 
golds.-C. F. Greeves·Carpenter. 

BABY CLIPPER 

P IPER Aircraft, manufacturers of the 
well known Piper Cub, have undertaken 

an ambitious experiment by building a 
Baby Clipper. One of our photographs 
shows a trim little amphibian which, 
equipped with a 75 horsepower engine, 
cruises at 92 miles per hour, carrying two 
occupants and 50 pounds of baggage. The 
stalling speed is 45 miles per hour, and 
the cruising range is said to be 600 miles. 
Gross weight is 1500 pounds ; wing area is 
180 square feet. If small private land planes 
have reached such a high degree of popu· 
larity, then it may confidently be expected 
that a small amphibian or flying-boat, mod­
erately priced, will be received with equal 
enthusiasm by private owners.-A. K. 

AIRCRAFT FIRE PREVENTION 

THE Aircraft Section of the Technical 
Development Division of the Civil Aero­

nautics Authority ( the correct, if unduly 
long, title )  is pioneering in co-operation 
with the Bureau of Standards in the field 
of fire prevention in the aircraft power plant. 
Aeronautical research has a way of center­
ing on the beauties of aerodynamics and 
structure and it is gratifying to see attention 
being given to less "beautiful" but equally 
essential research. 

The general program involves the investi-

gation of fire detectors, fire extinguishers, 
fire-resisting materials, and fuel and oil 
ignition. A long and exhaustive program of 
l ests is in progress with co-operation of all 
interested manufacturers. 

The experimental set-up is indicated in 
two of ollr photographs. The power-plant 
unit consists of a Pratt & Whitney Twin Row 
Wasp with a controllable, three-bladed Ham­
ilton propeller. Back of the power plant is 
the nacelle and wing in almost full scale. 
A wind tunnel will draw air in through a 
large opening, and will give a blast of 75 
miles per hour on the power plant. 

In the test program it will be possible to 
vary the speed of the blast of air, the in­
tensity of a simulated fire, the location 01 
simulated fire, the type of fire extinguisher, 
the type of fire detector.-A. K. 

FLIGHT DURING 

LIGHTNING DISCHARGES 

IN the Journal 0/ the Aeronautical 
Sciences, E. J. l\1inser, meteorologist of 

T. W. A ., discusses this subject with a 
wealth of experience and observation to 
back his views. Modern metal airplanes, 
carefully bonded and shielded, suffer little 
structural damage when struck by lightning 
-though there is always a hazard_ The first 
lightning discharges encountered were gen­
erally considered freaks of nature-"one in 
a million" events. But as their occurrence 
became more frequent, a general warning 

NON-STOP 

AERONAUTICAL engineers pre· 
dict that within 18 months air. 

planes will be capable of flying to 
Europe with a full load and return· 
ing non·stop if necessary. 

was issued to pilots to keep clear of thun­
derstorms. This warning, wise as it ap­
peared, did not decrease the number of dis­
charges encountered. Analysis of such 
events soon revealed that the majority of 
discharges were not being encountered in 
thunderstorms but occurred in "cumulus" 
type of clouds that produce showers. The 
results of the investigation indicated that 
the airplane "triggered" a discharge be­
tween two cloud masses_ 

As soon as it was determined that the 
initiation of a lightning discharge through 
an airplane in flight requires the passage of 
the plane between two oppositely charged 
portions of a cloud, much more specific in­
structions were issued to pilots : 

1. Avoid, if possible, instrument flight 
through large cumulo-type clouds, especial­
ly when the temperature is between 25 and 
35 degrees, Fahrenheit. 

2. If temperature and degree of static 
and corona discharge indicate the presence 
of a highly charged zone, reduce speed and · 
descend. 

3. If change in altitude is not possible, 

A Baby Clipper, designed for the popular.price class 
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keep eyes focussed on the brightly lighted 
instrument panel. This will prevent tem­
perary blinding if a discharge occurs near 
the cockpit_-A_ K_ 

SYNTHETICS I 
O RGANIC chemists of the world I 

made approximately 25,000 
new chemical compounds last year, 
an increase of about 6 percent. 

PRESSURE COOKER 

SAUCE-PAN 

THE many advantages of pressure cook­
ing in an aluminum vessel have been 

incorporated into a standard aluminum 
sauce-pan by Vischer Products Company. 
Made in four sizes from one to four quarts, 
the Vischer Flex-Seal Pressure Cooker cooks 
foods in a fraction of the time ordinarily 

required. It enables the housewife to use 
cheaper cuts of meat satisfactorily, and 
boasts the well-known good qualities of 
aluminum cooking utensils. Meats and 
vegetables retain their color and vitamin 
content when cooked under pressure. 

The new pressure kettle has no hold­
down bolts, gages, and extraneous rigging, 
yet holds a pressure of 15 pounds safely. A 
thin, strong metal cover is inserted within 
the lips of the kettle, and is held down by 
an ingenious and easy-to-fasten hook. As 
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steam pressure is built up in the kettle, 
the cover is held down more tightly, and 
pressure-cooking takes place. 

SELF-POWERED 

HAND STROBOSCOPE 

A S explained in our February article on 
.tl. stroboscopes, "Stopping Time," a 
rapidly rotating, vibrating, or oscillating 
object, seen very briefly at the same point 
once during each cycle, appears to be mo­
tionless because each time it is briefly 
viewed, an impression is made upon the 
retina of the eye and is transferred to and 
retained by the brain until the next glimpse. 
This phenomenon, known as "persistence 

Self·powered stroboscope compared 
with baseball for size. Upper 
right : The instrument in operation 

of vision," has been used for years in various 
types of stroboscopes, from the ordinary 
slotted disk type to the type which flashes 
a light at regular, fast intervals to illuminate 
the moving object at one particular point 
of its cycle. Commercial stroboscopes have 
depended mainly on the latter principle of 
light flashes. 

In the Strobomeca, a development of 
Boulin Instrument Corporation, the slotted 
disk principle is utilized in a hand instru­
ment which is self-powered, requires no 
electricity of any kind, either from bat­
teries or wire connections. This new device 
contains a Chronometric motor which drives 
a slotted disk. The speed is accurately 
controlled by a spring governor. The motor, 
wound by a permanently attached key ; the 
disk, protected by a heavy glass panel ; and 
the governor are contained in a three-piece, 
threaded aluminum housing slightly larger 
and heavier than a baseball. In use, the 
instrument is wound and focused on the 
moving object and then synchronized with 
the motion of the object, the speed of the 
object then being read on the instrument's 
graduations. 

Space conservation is one advantage of the pancake.type Diesel 

The range of this instrument is from 
speeds of 500 to 100,000 a.nd it may be 
used at the plant, in the field, indoor and 
out. No accessories are needed. It is 
claimed that the accuracy of the spring­
wound movement has proved its durability 
in endurance tests of over 100 hours. 

FREIGHT-FUEL FOR every thousand tons of 
freight and equipment moved 

one mile, American railroads now 
use 112 pounds of fuel compared 
with 1 72 pounds of fuel in 1920. 

PAINT FOR HOT METAL 

H OT metal surfaces are as subject to 
rust and corrosion as are cold ones 

but no ordinary paint can be used to give 
them proper protection. A new chemical 
rust-preventing paint, named Kemick, has 
been developed for such hot metal surfaces. 
This finish, which is made by the American 
Chemical Paint Company, may be used on 
hot parts of the automobile engine, such 
as exhaust manifolds, exhaust pipes, and 
mufHers. Not only will it protect the metal 
but it also makes a more sightly engine. 

Kemick becomes effective through 
chemical action with the metal which it 
covers. Whereas ordinary manifold and en­
gine enamels decompose quickly and com­
pletely when subjected to heat, Kemick de­
composes only partly, the volatiles are ex­
pelled, and chemicals are liberated to re­
act on the metal surface. It does not burn 
off but retains its color and protective 
properties and is said to improve with 
heating. 

A PANCAKE-DESIGN 

DIESEL ENGINE 

FOR reasons of economy of space, pri­
marily, certain gasoline engines have 

been built with all cylinders horiwntal, in 
what is known as a pancake design. These 
have the important advantage of conserving 
space by being installed flat under the floor 
of truck bodies. 

This design has now been applied to 
Diesels by the Hercules Motors Corporation 
in a series of high-speed heavy-duty engines. 
They were developed particularly for appli­
cations where limited space requires engines 
of limited height. Naturally, in placing 
Diesel cylinders horizontal, much attention 
had to be paid to a number of special prob· 
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cipally through absorbing work which once 
required the use of hand tools, making it 
possible to turn out the work on a produc­
tion basis. 

The press does not in any way take the 
place of the drop hammer, but it appears 
probable that some parts that are now 
formed on the drop hammer may in the 
future be successfully manufactured on the 
new stretching press. 

FOUNTAIN HUMIDIFIER 

FOR HOME 

THE electric fountain humidifier is the 
newest development designed to aid in 

maintaining proper humidification of the 
air in the home. This ornamental device, 

Sheet-metal forms are made by $tretching on this press 

lems involved, but it is claimed that these 
were all solved in this design. The three 
models in the present series are of 176, 191, 
and 193 horsepower respectively. 

SILENT 

LAWN MOWER 

MODERN lines and silent operation are 
the outstanding features of the 1940 

Marathon lawn mower styled by Glenn W. 
Tammen of Designers for Industry, Inc., 
for the F. & N. Lawn Mower Company. 

This modern mower will be approved by 
users because of its lightness and ease of 
operation, and by owners and neighbors 
alike because of its silent operation. Wheels 
and reel spiders are of the disk type. Prac­
tically all parts, except the cutting knives, 
are zinc alloy die castings - light, tough, 
and practically unbreakable. The wheels 
are equipped with oversize tires having a 
"full power" tread which is also a feature 
of the rubber tread on the roller. 

METAL STRETCHING PRESS 

INSTALLATION of the first metal stretch­
ing press to be built and operated in the 

United States has recently been completed 
in the huge Middle River plant of The 
Glenn L. Martin Company. Built by the 
Engineering and Research Corporation 
from Martin specifications and first in­
stalled by the Martin Company, it is now 
being used daily. 

Primarily, the machine consists of two 
hydraulic cylinders placed beneath a platen 
between two rows of independent clamp 
jaw.. The cylinders are attached to the 
platen in such a manner that they raise 
or lower the platen vertically. The cylinders 
then operate in tandem, making it possible 

to obtain an angular position of the platen 
if desired. 

In operating the press, a form is placed 
on the platen. The sheet of metal to be 
stretched is placed over the form and 
clamped tightly in both rows of jaws. Pres­
sure is now applied on the hydraulic 
cylinders, causing the platen to move up­
stretching the sheet tightly over the form. 

When the sheet has been sufficiently 
stretched so that it hugs the form tightly, 
the pressure is released and the formed 
piece also released from the block. It i s  
interesting t o  note that i n  the stretching 
process the thickness of the material is 
reduced only 5 to 7 percent. 

The stretching press is used principally 
for the forming of large sheets, such as 
skins, engine cowlings, and so on, which 
were formerly shaped on a power hammer. 
It fills a definite need in the industry, prin-

shown in an accompanying illustration, 
operates from a no volt, 60 cycle, alternat­
ing current line, and needs no water con­
nection. Its sprays, which are pumped in 
a circuit, use approximately a pint of water 
per day. The device uses only 30 watts of 
electricity which is no more than a small 
electric light · uses. 

The humidifier is made of heavy spun 
aluminum and comes in five attractive 
colors-bronze, chromium, copper, red, and 
green. Except for a soft splash of water, 

Furniture is now being made from woven strands of synthetic plastic. Tenite, an 
acetate butyrllte plastic developed by the Tennessee Eastman C orporation, is 
extrusion molded in continuous lengths and woven like reed or rattan for lawn 
settees, chairs, and tables. A crystal-like matting for wicker·type furniture is 
machine woven from narrow, transparent strands. Chairs of a more rustic type 
are hand woven from wide, flat strips of bright, translucent colors. Woven plastic 
seats have a slight springiness ; the smooth surface cannot tear sheer frocks or 
stockings. Pieces of Tenite furniture, exposed to sun and rain for weeks and 

then immersed in hot water for 48 hours, showed no deterioration 
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the device is noiseless. It will not cause 
radio i nterference and the manufacturers 
claim that it cannot leak or get out of order. 

DEADL Y WIDOW 

THE venom of the black widow 
spider is approximately 15 times 

more potent than that of the rattle­
snake. Hence, the principal reason 
more deaths are not reported from 
black widow bites is that she is a 
timid creature and bites only when 
cornered. 

GLASS MARKING INKS 

GOLD Seal Laboratory Inks for labeling 
small glass surfaces such as micro­

scope slides and small containers are a 
recent offering of the Clay-Adams Company. 
These are ready to use with steel pen, 
brush, or rubber stamp, and write as finely 
as paper inks. They are non·acid, non·cor· 
rosive, non-inflammable ; and resistant to 
acid, alkali, usual laboratory solvents, and 
high temperatures. They are recommended 
as well for porcelain refractories and other 
ceramic materials. Colors are red, white, 
blue, and black. 

INSTRUMENT FOR GIVING 

SEX HORMONE PILLS 

ANEW instrument for depositing "banks" 
of male sex hormone within the body, 

in a painless injection in the doctor's office 
without need for surgical operation, has 
been described by Drs. Samuel A. Vest and 
lohn E. Howard in the Journal 0/ the 
American Medical Association. 

"Hormone banks" are the latest method 
of supplying sex or other gland products to 
patients lacking a supply of their own. 
Young men cheated of manhood by a mis­
take of nature have been given virility by 
this method, and Addison's disease sufferers 
have been restored to healthy, normal lives 
by it. 

Instead of injecting a fluid preparation of 
the hormone, solid pellets of the material 
have been buried beneath the skin by sur­
gical operation. The pellets form "hormone 
banks" on which the body may draw as the 
material is needed. Several months' supply 
can be given at one time. 

The new instrument now makes even the 
surgical operation unnecessary. In the doc­
tor's office, a wheal is made in the patient's 
skin by a local anesthetic. The injector in­
strument, containing the desired supply of 
hormone pellets, is  pushed painlessly 
through the skin. The pellets or pills are 
ejected from the instrument, which is then 
withdrawn.-Science Service. 

GARAND RIFLE MODIFIED 

THE U. S. Army's new self-loading 
Garand rifle, now in quantity produc­

tion, has had its muzzle end slightly modi­
fied and simplified, to support the bayonet 
more solidly. A number of minor adjust­
ments have been found necessary in the 
quantity-manufactured rifles that were not 
apparent in the earlier rifles produced by 
slower, small-scale methods, but no major 
faults have been discovered. 

Ordnance men hoot at rumors that the 
Garand can't "take it" Ul'Vler fi�\q �ondi-
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C H A M P I O N  
of Star- Gazers 

• They're building an eight-story 
telescope out at Mt. Palomar in Cal­
ifornia. Its mirror, as you probably 
k n o w, is 200 i n c h e s  a c r o s s  . . .  
weighs 20 tons. 

This gigantic optical device has 
a seeing distance, in miles, of - ­
well, put down a 6 followed by 2 1  
cyphers. For handy use the astrono­
mers call that distance one billion 
light years. 

• But a telescope is a great deal 
more than a huge mirror. Twice the 
size of any existing telescope this 
one required a mounting of entirely 
new design, which cast previous ex­
perience into the discard. 

• Consider the fantastic require­
ments: 500 tons of steel put together 
to tolerances as dose as two one­
millionths of an inch-so rigid its 
7 5  feet of length will not deflect 
more than seven hundredths of an 
inch-so flexible it can throw off an 
earthquake shock-so mobile it can 
be moved by the force of your breath. 
That is what it takes for the mount­
ing of this telescope. 

• And of the few concerns having 
resources of men, plant and equip­
ment even to think of such an 
undertaking, the Westinghouse 
Plant at South Philadelphia was 

given the nod-and went to work. 

• It was pioneering of the high­
est order-practical science guiding 
meticulous skill in a project with 
six million dollars at stake. Many 
of the problems were utterly unique. 
For instance, the midday sun, beam­
ing through skylights, could expand 
a 1 54-to.o'1 bearing enough to upset 
fine calculations, so a monstrous 
"sunbonnet" had to be devised to 
shade the mounting during con­
struction. 

• When ready for use this mount­
ing will provide three observation 
points within its structure-one will 
have an automatically self-leveling 
floor and spectrograph table, on 
ball bearings. A fourth observation 
point beneath the floor will be air 
conditioned and temperature-reg­
ulated. 

• And this entire S OO-tons of 
mobile structure will actually be 
floated on oil,  requiring o nly 
1/650,000 of a horsepower to sweep 
it across the skies-one flea-power. 
We make small motors, but not that 
small, so a o ne-half horsepower 
motor will furnish the power. 

• This has been a thrilling task, 
even for a plant capable of turning 
out annually a million horsepower 
in turbines. The inconceivable ex­
actions of the job, the mad combi­
nation of gigantic mass with split. 
hair precision, imposed no unusual 
demands, for our own products reg­
ularly called for just such extremes 
of size and accuracy. We feel an in­
ward satisfaction in the knowledge 
that Westinghouse standards gen­
erously encompass the decimal-to­
six-points accuracy required by this 
champion of star-gazers. 
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THE TOOLS OF THE CHEMIST 
Their Ancestry and American Evolution 

By Ernest Child 

• • • • • • 

This handsome and lavishly illustrated volume is the first to be devoted to a subject 

which has long been neglected-the history of the manufacture of laboratory 

apparatus and the part it has played in the development of American Chemistry. 

In an entertaining and instructive way, the author describes the events and per­

sonalities that were responsible for the creation and growth of chemical labora­

tories in the United States, with appropriate emphasis on the European background 

from which they sprang. He infuses his work with the spirit of Holmyard's remark, 

"Every piece of apparatus hides a romance." The history of many famous manu­

facturers of instruments and apparatus and dealers in chemical supplies is given in 

much detail ; and many facts are presented that were heretofore unknown, thanks 

to the persistence with which the author has collected his material. He traces the 

history of such laboratory necessities as balances, glassware, filter paper, porcelain, 

heating apparatus, metal ware, Alundum, rubber ware, platinum ware and scientific 

optical instruments. The contributions of various cities and sections of the country 

to this field are also discussed_ 

220 Pages Profusely Illustrated $3.50 

REINHOLD PUBLISHING CORPORATION 
330 W. 42 Street, New York, U. S. A. 
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Imife edge and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity-Weighs to one decimal 
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lOry purpose short of precise analysis. The 
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weighings made in the usual course of teach­
ing, organic synthesis, experimental work, 
compounding, photographic work, etc. 
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laboratory table. Placed on the desl' of the 
busy technical executive, it wilJ soon become 
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tions_ Before it ever was adopted to replace 
the time-tried Springfield '03 model, it was 
put through the most severe treatment that 
hard-boiled Army men could think of. It 
was dropped off a cliff on rocks and hard 
ground_ It was thrown into water and left 
there for hours. It was rolled around in 
sand, kicked around in deep dust, tramped 
into mud_ Picked up and given no more 
wiping than was possible with the soldier's 
bare hands, it functioned with as much 
snap and smoothness as if it had come fresh 
from the gun rack. 

Another criticism was that it would be 
difficult to clean caked carbon off the front 
end of the rod that takes the push of 
powder gases near the muzzle and operates 
the self-loading mechanism. This rod is 
released with no other tool than a small 
screwdriver, and the carbon scraped off 
with the same instrument_ 

The sights of the Garand, both front and 
rear, are coarser than those used in scoring 
world-beating records with the Springfield. 
However, it is pointed out, these sights are 
designed primarily for battle purposes, at 
500-600 yard ranges. If fancy shooting is 
desired, special sights can be fitted on the 
target rifles.-Science Service. 

BOUNCING MAGNIFIER 

DESK or general utility magnifying 
glasses break, chip, and scratch so 

easily that it is strange no one has ever 
thought of mounting them in rubber. The 
Mark Specialty Company did just that and. 

Writes. magnifies . .  _ b ounces 

in addition, mounted a rubber socket on one 
side of the rubber rim so that the magnify­
ing glass may be slipped on the end of a 
pencil. The resulting device is one that can 
be thrown around the desk with impunity 
and it will actually bounce rather than 
break. These small magnifiers are triple 
powered and come in six colors. 

DRy-IcE ""KEEPS" ICE 

KEEPING 350 pounds of glacial ice 
frozen on a trip halfway across the 

country is something of a trick, and scien­
tists have accomplished it by packing the 
ice in solid carbon dioxide ( dry-ice) .  The 
purpose of the unusual shipment was to 
study size of ice crystals at different depths 
in the glacier.-Solvent News. 

COATING THICKNESS 

TESTER 

THE Aminco-Brenner Magne-Gage, an 
instrument for measuring local thick­

ness of coatings on metals by the rapid, 
non-destructive magnetic method, has been 
improved since its introduction in 1937. 
The improvement, which greatly increases 
the utility of the instrument, now makes 
possible measurement of various types and 
thicknesses of coatings with only one in­
strument, simply by interchanging different 
types of magnets_ 

The instrument as now marketed will 
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Checking thickness of metal plate 

measure nickel coatings on non-magnetic 
base metals ; non-magnetic, metallic, or or­
ganic coatings on magnetic base metals ; 
nickel coatings on iron or steel. 

The method is simple, rapid, non-destruc­
tive of the coating or the base metal, and ! 
is especially advantageous for both works­
control and acceptance testing, since it 
permits testing of a large number of spe­
cimens at low cost_ 

WAGES 

THE m otor transportation indus­
try is responsible for one seventh 

of the nation's pay envelopes_ 

CHEMICAL PIONEER 

PROSPECTORS 

CHEMISTS have joined the search for 
oil and gas_ They are applying micro­

chemical methods to the pioneer custom 
of finding oil deposits by surface seepages_ 
Unlike the pioneer prospectors, who located 
only shallow wells by surface seepages and 
sometimes not even those, modern chemical 
prospectors hope to develop a method of 
seepage analysis which will be an accurate 
guide to underlying oil deposits in any field 
and will locate wells at any depth_ 

At present, they are concerned chiefly 
with the analysis of surface soils, or the 
gases contained in them, for minute amounts 
of various hydrocarbons and other com­
pounds which indicate the presence of 
underlying petroleum deposits_ Soil samples 
from the surface or a few feet below are 
taken to the laboratory_ There, light hy­
drocarbon components are driven off by 
vacuum distillation_ Such heavy com­
ponents as waxes are extracted in various 
ways and analyzed_ The presence of such 
divergent gases as hydrogen, ethane, ethy­
lene, and propane is determined_ Liquid 
hydrocarbons from surface soils, and even 
hydrocarbon or partly-hydrocarbon soil 
waxes, are being used as possible indica­
tions of underlying oil deposits_ 

Recently, a highly sensitive device known 
as the "mass-spectograph," used only in the 
physics research laboratory for "weighing" 
infinitesimal atoms, has been put to work_ 
It is used as a modern divining rod, sepa­
rating and identifying the minute amounts 
of surface gases which have escaped 
laboratory analysis_ 

With the "atom-weigher," it is possible 
to run a qualitative and quantitative analy­
sis on an unknown mixture of hydrocarbon 

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

A Partnership of 
S C I E N C E  and ART 

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

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

surely it is no immodesty to claim that distinction for 

The Waldorf-Astoria_ 

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

science of living wisely and efficiently, and therefore 

economically, come to fruition in such a totality of ad­

vantages as only art and science together could ll-chieve. 

Science is the source of its creature comforts, but 

what most endears it to the world is its knowledge 

and its practice of The Art of Home ! 
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Waterworks Practice, Modern. Taylor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00. . . . . . . . . . . .  2.110 
Wood, Lumber & Timber, Hayward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00. . . . . . . . . . . .  3.00 
Works of Geber. Russ.II. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00. . . . . . . . . . . .  .711 

( To above prices add 1 0c for 1l05tage for each book. 
For foreign countries add 35c for each book. ) 

QUANTITIES LIMITED-ACT QUICKLY 
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gases smaller in volume than the head of 
a pin. Results of the analysis may be ob· 
tained in 10 minutes or less, scientists say. 

Another device, newly-developed to aid 
discovery of new production horizons in 
already-developed fields, contains a very 
sensitive electric eye which responds to 
emissions of Gamma rays from geological 
structures. Lowered to the bottom of the 
well and raised slowly, the "eye" registers 
variations in the Gamma rays given off by 
each strata, which are recorded automati· 
cally at the surface. 

SUN-RAY FILTERING 

PAINT 

EYE strain resulting from sun·glare is 
a great enemy of production efficiency. 

It contributes to poor work, less work, and 
unnecessary fatigue. A blue translucent 
material produced by the Sky bryte Com­
pany is intended to eliminate sun·glare by 
spraying or brushing on factory windows. 
It is claimed that this material shuts out all 
glare yet admits 95 percent of the light ; it 
filters out the heat-producing rays of the 
sun so that there may be as much as a IS 
percent decrease in temperature. 

PREVENTING WATER 

HAMMER IN PIPES 

MANY householders have found to their 
annoyance that a serious hammering 

occurs in the pipes every time a faucet is 
closed. This hammering sometimes causes 
breaks at pipe connections. Such breaks 
may not be important in  homes but are 
very serious in industrial plants. The ham· 
mering is caused by the great increase in 
the pressure within pipes when the flow is 
suddenly stopped by closing the faucet. 
That pressure may run to as high as 600 
pounds per square inch if, for example, 
the flow velocity is 10 feet per second, 

Prevention of destructive water hammer 
may be accomplished by the use of relief 
valves and air chambers. Some house­
holders simply mount a five or six-foot 
length of pipe vertically and close it at the 

Cross-section of the bellows de­
vice that prevents Willer hllmmcr 
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Back·pressure in water pipes is  
absorbed by compressible bellows 

top to hold a column of air in the water 
main in the basement. However, there 
is difficulty in keeping the air in the cham· 
ber. Positive and permanent relief is  ob· 
tained by the use of a simple device known 
as the Wacor Water Hammer Arrester. This 
consists of a closed metal bellows or com· 
pression compartment which is  filled with a 
special compressible emulsion and is  
mounted in a casing connected to  the piping 
system. With this there is no need for 
maintaining air in the chamber, for the 
back pressure is  cushioned by the compres· 
sible bellows. The arresters are made in 
different sizes having bellows of different 
volumes. 

When a W acor Water Hammer Arrester 
is put on the line, the sealed compression 
chamber is partially compressed as the 
water pressure is turned into the system. 
When a valve or faucet is opened, the bel· 
lows expands, but when the valve or faucet 
is then closed the bellows acts as a spring 
to take up the shock by compression. The 
manufacturer claims these devices have 
been subjected to as many as a million 
shocks without rupture. 

BEETLES 

J AP ANESE beetles this year will 
be attracted by traps painted 

yellow, as that color has been 
proved to attract more of these 
beetles than any other color. 

EATING GLASS 

FOR generations laymen have believed 
that glass, if  taken into the food tract 

in either powdered or chipped form, wdUld 
be invariably fatal. This belief seems a 
little too broad in its scope, according to 
an article in the Journal of the A merican 
Medical Association which recently an· 
swered a query on this subject as follows : 

"The ingestion of glass may or may not 
be fatal. The nature and extent of the 
harm done, if any, depends on the size, 
shape, and number of particles ingested 

S C I E N T I F I C  A M E R I C A N  295 

I N D U STRIAL  a n d  LAB O RAT O RY EQU I P MENT  AT U N USUAL  VALUES 
HEA V Y  DUTY TWIN COMPRESSOR 

AUTOMATIC 
CELLAR 

DRAINER 
Prepare for rainy season. 
Keep yout basement dry 
at all times. New improved 
Oberdorfer sump pump. 

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

Has Thermal Overload De­
vice. Positively dependable 
and protects motor In case 
pump stalls. 

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

Model B-2400 unit complete 
with 1 1 0  V. , 60 $35  00  cycle motor . . .  • 

RPM cu. ft. Price 
per min. 

500 $10.50 
750 1 1 .50 
950 12.50 
950 16.50 

2200 18 .50 
1650 25.00 
2800 19 .50 
2300 28.50 
3200 30.00 
4200 35.50 
3800 38.50 

Dla. Width Price 
4%" 2 %:' $3.50 
6" 3" 4.15 
'1�2" 3%'" 5.40 

1% 91>' 4%* 6.75 
Other sizes and double 
Wheels in stock. Specify 
bore and rotation from 
hub end. 

Complete autom atic twin cylinder 
outfit fully equipped with a heavy duty % H.P. motor, air tank ( 3 0 0  lbs. 
test-15 0  lbs. A.W.P. ) ,  automatic 
adjustable pressure switch, gauge, 
cheek valve, safety valve and drainer, 
etc.  Delivers 1 5 0  lbs. pressure. Dis· 
placement 1 . 7  cu. ft.  per min. 

M ode l  S H T Y4-
12" x 14" tank A . C . llO v. 60 cycle • • . . .  $47.50 

16" x 30" tank A . C. llO v. 60 cyc le  . . .  , .  $57.50 

Large stock of ai r  compressors. V4- H . P. to 20 
H . P. A .C . and D . C . ,  all voltages, 1 to 120 
C . F. M .  disp lacement, bui lt  for all requirements. 

Add itional data on reques!. 

COROZONE 

OZONATOR 

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

Suitable for laboratory. fac-l�rywa�:�e
. �� . . . . . . . . . ::� . :�.

l� . �C
: . �nl� $7.50 

ROTARY PUMPS F O R  VACUUM AND AIR 
Especially designed for 
laboratories, Jewelers, 
dentists, doctors, hos­
pitals. etc. Also for small 
gas furnaces. 
No. I, max. pressure 

5 lb . . . . . . . . . . . . $1.50 
Complete with AC. 110 
volt motor . . . . . $23.50 No. 2. max. pressure 
10 lb. . . . . . . . . .  $11.15 
Complete with AC, 110 
volt motor . .  . . .  $28.50 

Latest Model Com p ressor 
Suitable for 

FACTORY, LABORATORY or HOME Quiet-Ejficient-Po",er/ul _' 

BRONZE GEAR AND CENTRIFUGAL PUMPS 
With 

Inlet Outlet Price A.C. motor 
No. 1 Centrltugal �4" %" 
No. 4 �." ;2" 
No. 9 1 ;4 " 1 " 

No. 1% Gear ' ' " ,8 Price 
No. 2 ��" 
No. 3 3' " ,8 
No. 4 %" 
No. 7 %" 

No. 9 .. 1 . 

_' OUTLET PRICE 

' / 2 0 1 7 5 0  160 4 % "  3 * "  $18.00 % 1750 350 6 % "  3 * "  20.00 % 1 7 5 0  535 6 "  4 %" 25.00 '4 1 75 0  950 Ph " 6 "  30.00 'h 1 7 5 0  1 900 9 V2' 7 "  65.00 
PRICES QUOTED ARE FOR A.C. 1 1 0  V. 60 CYCLES ONLY. 

OTHER VOLTAGES ON REQUEST. 

$ 6.50 $ 1 9.50 
1 3.50 26.00 
1 6.50 29.00 

With A.C. motor $22.00 23.50 25.00 28.00 32.50 45.00 

P I O N E E R  A I R  C O M P R E S S O R  C O . ,  I n c . 
1 10-1 CHAMBERS ST. NEW YORK CITY, N. Y. 
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The question is often asked what sha l l  
I do with m y  business papers? 

Your sheets can be bound neatly and 
compactly i n  handy book form in  the Com­
mon Sense  B inder ( and i f  so desired sheets 
can be taken aut again ) .  A s ingle sheet 
can be bound as well as any number u p  to 
500 sheets. 

I nsertion of sheets takes only a few 
secands. 

B inder to hold sheets size 1 1 " x 8 1!z "  
sent postpa id in  United States for $ 1 .00. 
Money refunded if  not satisfied. 

We carry 50 stock sizes to bind sheets from 
pocket size to newspaper size. 

ASA L. SHIPMAN'S SONS 
Established 1 8 3 7  

1 0 0  Chambers S t .  New York, N .  Y. 

COMPLETE HOME­
STUDY C O U R S E S  

and educational books, 
slightly used. Sold, 
rented, exchanged. All 
subjects. Money-back 
guarantee. Cash paid 
for used courses. Full 

details and Illustrated 72-page bargain catalog FREE. 
Write today ! 

NELSON CO., E -243 Manhattan Bldg., Chicago. 

u1 Fine Watch 
is a Wonderful 

Chranograph 
is more 
than a 

fine watch 

D IST I N CT IVE 
FEATURES 

1. A high grade 
movement of tried 
and tested timekeep­
ing qualities. Seven­
teen jewel move­
ment cased beauti­
fully in burnished 
stainless steel. Fine 
Pigskin strap. 
2. A stop watch of 
superior quality reading 
to l/Sth second on a 3. Time-Out feature es-
clearly graduated scale. sential for interrupted 
and recording up to 30 timing. Independent 
minutes on a separate starting, stopping, and 
register. clearing actlon. 

Indispensable for LABORATORY. SPORTS, AVIA-
TION and everyday use. $35 00 List $50.00. Specially priced at . . . . . . . . .  • 

FULLY GUARANTEED FOR ONE YEAR 
Send Check or M. O. or Sent C .O .D .  

AR ISTO I M PORT CO . ,  I NC. 630 Fifth Ave. "Dept. L5 Rockefeller Center New Vork, N .  v . .", 

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

and on the presence or absence of food in 
the mouth with the glass or in the gastro­
intestinal tract at the time the glass is swal­
lowed. The danger lies in perforation of 
the wall of the stomach or the intestine and 
in acute or subacute gastro·enteritis. It 
would hardly be safe to say that the aver­
age person can chew up and swallow glass 
without suffering immediate injury, but it 
seems to be beyond question that some 
persons can do so. 

"Dr. Walter S. Haines ( 'Death from 
Pounded Glass and Other Mechanical Irri· 
tants, in Legal Medicine and Toxicology') 
reported a case in which 'a professional 
glass eater,' in the presence of Dr. Haines 
and of Dr. E. F. Ingals, ate half a dozen 
six·inch test tubes, two good sized lamp 
chimneys, an ordinary four·ounce medicine 
bottle, two pieces of window glass, each 
four inches square, and three slips of col­
ored glass each one inch wide and three 
inches long, biting the glass off the pieces 
offered him, chewing it up, and swallow­
ing it much as if it had been an ordinary 
article of food. The glass eater had eaten a 
hearty meal before submitting to the test, 
as was his custom before each exhibition. 
He was kept under observation for several 
hours after eating the articles named, but 
at no time did he show any unfavorable 
symptoms. He died, however, two or three 
years later, from a subacute gastro.enteritis, 
presumably, Dr. Haines says, from the irri­
tation produced by his long continued glass 
eating. There are other well authenticated 
reports of similar purport." 

CEMENT-LINED PIPE 
A N improved process for the manufac· 

.tl. ture of cement lined steel pipe for 
transmission of highly corrosive fluids has 
been perfected by the Jones & Laughlin 
Steel Corporation. The product is  made 
on a new high· speed mill especially de­
signed for the purpose. 

In the J & L process, a special formula, 
not available on the open market, is used 
in lining the pipe. A measured quantity of 

�'f 
I ' 

.... �ry.-.-.. ·T'<;:�� 

; • _ _ \. -' . ....... _ • •  .�� 
, _  _ .........L ...... 

Longitudinal section of a joint of 
two pipes lined with special cement 

the special mix is placed in the pipe and 
forced against the walls by a process which, 
combining centrifugal force with vibration, 
extracts a high percentage of the water. 
This, cement experts agree, is desirable in 
attaining a lining with the highest physical 
properties. The process results in extremely 
even distribution of the mixture. After 
curing, the pipe is given a final inspection 
and made ready for shipment. 

The combination of the special mixture 
and the process produces an even interior 
coating in the pipe, so smooth that the lin· 
ing has a lower friction coefficient than the 
original pipe, yet so strong that no special 

MAY · 1940 

Pictures come alive thru this latest 
optical device. 

CARD and PHOTO 
STEREO·MIRROR 

The scientific single picture 
stereoscope. 

PRICES $2.ts and $3.50 
Send for leaflet 

N U - M I RROR CO. Bridgeport, Conn. 

INCORPORA.TCO. HAR"�a.COM& 

D 0 YOU WANT a new bUsiness profes­
sion of your own, with all the 
trade you ca.n attend to? Then 
become a foot correctionist. 

and in a few weeks ea.rn big income in service fees­
not medical or chiropody-easy terms for home train­
ing, no further capital needed, no goods to buy, no 

�f:�:';so:S\.a���!tor�,dd8essBaCk Bay, Boston, Mass. 

WAR� 
Recent Books 
For Your 
Library 

1. �!�,
L�!:�e������s;-of'Hftl:te�:d 

the N azi movement, the Nazi government 
in operation, and how the business man, 
the l aborer, the farmer, and the pUblic 
official live under and react toward the 
regime of streamlined despotism. $1.35 2 WHAT GERMANY FORGOT-By lame. 

• T. Shotwell. A wholly new analysis o f  
the e ffect of t h e  World W ar u p o n  Ger· 
many, showing that it was not the Treaty 
o f  Versailles but ratber the overwhelming 
cost of the War itself that brought about 
Germany's  collapse. $ 1 .60 3 CHEMICALS IN WAR - By Lieutenant 

• Colonel AuguJilin M. Prentiss. Complete 
technical exposition of chemical warfare 
plus a discussion of its technical and 
humanitarian effectiveness. $7.60 4 HOW WAR CAME - By Raymond 

• Gram Swing. Interpretation o f  the 
events beginning with the seizure of 
Czechoslovakia that led to the outbreak o f  
hostilities between the Allies and  th e  
Nazis .  Portrayal o f  history in the m aking. 

$2. 10 5 JANE'S FIGHTING SHIPS, 1 939. Latest 
• edition of a world·famed London au­

thority on all world navies. Discussions, 
data, photographs, silhouettes, details of 
construction. A "must" reference for all  
with nav al interests. $22.50 

The above prices are postpaid 
in the United States. Add, on 
foreign orderst 25c for postage 

each book. 

For Sale by: 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York City 
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handling in the field is required to protect 
the lining, except that the pipe cannot be 
deformed. The pipe can be shipped, cut to 
length, and fitted just as unlined pipe-the 
lining being able to withstand without chip­
ping any blow on the exterior of the pipe 
which does not actually dent the pipe. 

CUTTING-OFF MACHINE 

ANEW machine of the bonded-abrasive 
wheel type is announced by the 

American Instrument Company, for cutting 
glass, quartz, ceramics, metals, commercial 

and semi-precious stones, and the like, in 
the form of sheets, rods, tubes, and blocks. 

Cuts up to 3% inches can be made on 
materials with flat surfaces Rods, tubing, 
and the like up to six inches in diameter 
can be cut by rotating the material as i t  is 
being cut. 

True, clean cuts are made speedily and 
precisely by means of a motor-driven 12-
inch-diameter rubber-bonded abrasive 
wheel (0.04 or 0.06 inches thickl -without 
chipping or breaking the material. 

The machine is especially suitable for 
slicing all kinds of tubing, and makes ex­
tremely short cuts that are made only with 
great difficulty by other means. For ex­
ample, lengths of 1 %-inch-diameter glass 
tubing as short as 1/32 of an inch can be cut 
off as easily and quickly as longer lengths, 
and with smooth, parallel, unchipped edges. 

The machine consists essentially of a non· 
corrosive cutting table, a cutting wheel 
direct-connected to a lIS· volt, 60-cycle al­
ternating current motor, and a centrifugal 
pump, mounted on a rigid steel stand. 

OPERATIONS TO CORRECT 

DEFORMITIES OF INFANTILE 

PARALYSIS REPORTED 

O PERA TrONS in which muscles are 
transplanted, bones reshaped, and 

joints fused together to help infantile pa­
ralysis patients recover from the deformities 
and handicaps left by the disease were re­
ported by Dr. Henry G. Hill, of Memphis, 
at a recent meeting of the Southern Medical 
Association. 

One little girl whose case he described 
can now stand erect and walk fairly well 
since operations on both hips, both thighs, 
both knees, and both feet. 

Operations should not be undertaken for 
at least two years after the attack of in­
fantile paralysis, Dr Hill warned. If the 
cells of the spinal cord have been damaged 
but not killed by the infection, they will 

S C I E N T I F I C  A M E R I C A N  297 

EDISON STORAGE BATTERIES 

"Weston" Meter 7%" d iameter 
switchboard models 

Watt Meters 
. 75 - 1 . 5 - 7 . 5  K.W. 

For A.C. & D . C .  Choice 
of above sizes, each 

$20.00 
Volt Meters ISO volt 
D.C . . . . . . . . . . . . . .  $12.50 
Volt Meters 300 volt 
A . C  . . . . . . . . . . . . . . $15.00 
Volt Meters Combination 
D . C .  150. A.C. 300 $18.00 
Ammeters D . C .  ( choice 
of scale) . . . . . . . . .  $15.00 
Ammeters A.C. (choice 
of scale) . . . . . . . .  $ 1 6.50 

Ammeters Thermo (A.C. & D.C. ) (cholce of scale) 
$20.00 

CONDENSERS, 
MICA, 

o p e  r a t  i n g volts 
12,500, cap. .004. 
Dubllier, new $7.50 
Dubiller, used $5.00 
Wireless spec. new 

$5.00 
Wireless spec . used 

$2.50 
Condenser, nubBier. mica, op. volts B,500, 
.004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  . 
Condensers, Murdock .002 mfd . 5, 000 volt . . . . 

RHEOSTATS 
VARIABL E  

Ward-Leonard Vitrohm, Ca­

pacity 15 amp. max. , 5 amp. 

min. Res. 6 ohms. $7.50 
Other sizes in stock 

DYNAMOTO RS D .  C.  to D. C. 
2 4 - 7 5 0  volt. Gen. Electric 200 
mills . . . . . . . . . . . . . . $27. 50 
24-1000 Gen. Elec. 1000 mills 

. $50.00 
2 4 - 1 5 00 Gen. Elec. 2% kw. 
output • . . . . . . . . . . . .  $95.00 
1 2 -350 volt 80 m ills . . . . . . . . . . . . . . . .  . 
1 2 -750 volt 200 mills . . . . . . . . . . . . . . . . . .  . 
32-350 volt 80 mills . . . . . . . . • . •  , • . . .  
3 2 -300 volt 60 mills . . . . . . . . . . . . . . .  . 
Dynamotor armatures, General Electric triple 
commutators, d.c. 2 4 / 1 5 0 0  volt . . . . . . . . .  . 

$18.00 
30.00 

9.00 
7.50 

12.50 

CONVERTERS 1 1 5  D. C. to 110 A .  C. 
Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 watt $ 7.50 
Westinghouse . . . . . . . . . . . . . . . . . . . . . . 100 watt S18.00 
G. E. (with transformer) . . . . . . . .  150 watt $22.00 
Jannette . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 watt $25.00 

Electric B lowers (Ventilators) 
90 cu. ft. Min. 

2%," intake, 2" x 2" 
outlet. 

Cast aluminum hOllS .. 
Ing . . . . . . . . . . 57.85 

Cast Iron housing . .  $6.00 
AVailable In 6,  12, 32, 
110 volt d.c., 110  v .  a.c. , 
1 1 0  v. universal . Specify 
type and voltage desired. 

TELEPHONE 
SWITCH DIALS 

"Kellogg" nickel plated. 
4 terminals, 10 digits. 
Diameter 218" standard. ���Ite� 

. .  
�����.t: $3.50 
Prepaid 

RELA YS, 110 VOLT A .  C. 
Minneapolis-Honeywell single pole, double throw, 
handles 20 amps. , 50 milliamps on coil. Also avail .. 
able In double pole, 220 volt A.C. ,  110 volt D.C. 
Price . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  $ 3 .50 

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

A-4 Amp. Hrs. 150. Ea. $5.00 
A-5 " 187. " 5.00 
A-6 225 . 5 . 00 
A-7 262. 5.00 
A-8 300. ..  6 . 00 
A-IO 3 7 5 .  . .  7.50 
A-12 450. 10.00 
B-4 75. 4.00 B-2(J-3) 37. 3.50 
M-8 1 1 .  1.50 
L-20 13. 1.75 L-40 25. Pro 4.00 

All cells 1.2 volts each. 

Above prices are per unit cell. For 6 volt system 
use 5 cells. 12 vt.-IO cells, 110  vt.-88 cells. 
Note : On all cells 75 amps or less an additional 
charge of 1O� is to be added for trays. 

Telegraphic Tape Recorder 
Makes written 
record of code 
on paper tape. 
Ideal machine 
f o r  l e a r n i n g  
code o r  teaching 
code to groups. 
Radio men can 
easily adapt It 
to short .. wave 
r e c e i v er s  for 
taking perman­
ent records of 
code messages. 

Double pen permits simultaneous recording of 
two messages. Pens operated by battery and key 
while tape feeder is spring driven. Made of solid 
brass on heavy iron base. Useful on fire, burglar 
alarm and watchman systems. May be used to 
intercept telephone dial calls. 10 ohms. 

Used $1 5  Reconditioned $20 
DURAKOOL MERC U RY SWITCHES 

This metal mer­
cury switch over­
comes faults of 
usual m e r c u r y  
switches. May be 
turned a full 360 0 •  
Has thousands of 
k n o w n  appliea­

from tiny lab instruments to gigantic power 
controls. Metal clad-no glass. 

I Amp . . . . . . . . . . $ 1 . 25 20 Amp . . . . . . . .  $ 2.80 
3 Amp. . . . . . . . . .  1.50 35 Amp. . . . . . . .  5.00 
5 Amp. . . . . .  . .  1.50 65 Amp. . . . . . . .  10.00 

10 Amp. . 2.00 200 Amp . . . . . . . .  45.00 

"Veeder· Root " Revolut ion Cou nter 

Six n umber, ( 999999) non-reset. dimensions over­
all 5 �2" long, 1 1,4" wide, and 1-5/16" high. Nu­
merals �4" high, nickel plated. Special . . . . $7.50 

Revolution Counters, Durant 
Double Deck Rotary Productimeters. top and bot­
tom row of figures registers simultaneously. Size 
of case 5%" x 2%;" x 4%; " .  Ratio-one count to one 
revolution of drive shaft. Rotation clockwise or 
anti-clockwise when used from front. Speed 600 
counts per minute. Subtracts when reversed. Lower 

�Y�hg� e��.e
s
pr��� .�� . :.

e.-.
s:.

t . .  �� . . z::�: $7.50 
U. S. Army Ai rcraft. 
solid brass telegraph 
and radio transmit­
Hng key, large con­
tacts.  . . . . . $1.50 

Lightning switch, ceiling type, 

heavy brass. Can handle 5 

[{.W. High Frequency . . $4.50 

AMPE R E  H O U R  METE R 
"Sangamo". Battery charge and discharge. Type 
MS. Scale 0-400 . Minimum charge rate 5 amp . 
Maximum 15 amp. Any voltage. Original cost 
$50.00. Our price . . . . . . . . . . . . . . . . . . . . . . $10.00 

Teleg ra ph Relay, Precision Type 
ISO Ohm 10S-A.C. double coil mounted on slate i:r!lteera����t. ir�.� . . ����e: . . . $.1�: . . ��!��: $6.00 

MANHATTAN ELECTRI CAL BARGAIN HOUSE ,  I N C . ,  Dept. S. S . ,  1 20 Chambers Street, New York City 
See our other advertisements on pages 303 and 311. 
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THE ROAD TO 
MODERN SCIENCE 

By H. A. Reason 
An extremely interesting and read­
able account of the world's scientific 
discoveries, from Egypt to the pres­
ent. Illustrated. $3.00. 

THE AI R AND 
ITS MYSTERIES 

By C.  M. Botley 
Summary and interpretation of the 
known facts about the air, the clouds, 
the weather and all they signify to 
human life. Illustrated. $3.00. 

AI A II Booksellers 

D.  A P PLETO N ·C E N T U R Y  C O M P A N Y  

35 W .  32nd 51. ,  N ew York 

An ELECTRIC EYE of s imp le  a nd i nexpensive 
des ign, for use across doorways and open pass­
ages, to announce ca l lers in the mode rn man­
n e r .  Also for  use as a Burg l a r  A la rm, Safety 
Control for Mach i nery, and other i ndust r ia l 
appl ications.  

Write for Free Literature 

PHOTOBELL CORP. Dep�E�' i��i i�W? 51. 

A L N I C O M A G N E T B A R S  
Strong enough 
to balance in $1 10 1" LO .. tS ... � mid-air. 

S a� f:,.n
hu��red�s�� Pro 

experiments. 
MODEL 456 

UNIVERSAL TROUBLE TRACER 
Model 456 is the . .  tops" in a fine miniature AC­

DC voltmeter, ohmmeter, milliameter and d.b. 
meter. 

D' Arsonval meter-accuracy guaranteed within 
2%. Special ohmmeter shorting switch-no fussing 
around with leads or jumpers. Movements is 1 
Milliampere or 1000 ohms per volt. Self contained 
batteries for all ohmmeter ranges. 
DC volts 0/5/50/500/1000 Ohms 0/5000/500,000 
AC volts 0/5/50/500/1000 D.B. -12 to +8/8·28 
DC MIllIamp 0/1 /1 0  /28·48/34·54 

$7.95 
BlAN 

64·E Dey St. 
N ew York City 

Establ ished 1923 
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eventually return to normal and resume 
their function of supplying the muscles 
with nerve stimuli or messages for action, 
and the paralysis will disappear, provided 
the patient has received proper treatment 
during these early stages. This improve­
ment may take two or more years, how· 
ever. Consequently, the surgeon should 
wait at least that long before operating 
to correct or minimize deformities. 

Muscle transplantation is suited to pa­
tients who have received proper treatment 
early in the disease. By this operation, the 
strong group of muscles may be divided 
and enough of them transferred or trans­
planted to the opposite side of the joint to 
restore muscle balance, so the muscular 
pull is not all in one direction, which in 
itself may produce deformity. - Science 
Service. 

LABORATORY PORCELAIN 

ANEW chemical porcelain having reo 
markable properties is  being used in 

the manufacture of laboratory sinks and 
other furniture. This new product, . Lapp· 
ware, made by the Laboratory Furniture 
Company, Inc., is  extremely dense, com· 
pletely vitrified, non· porous, and free from 
voids, blebs, and minute pore spaces. It 
is exceptionally tough and difficult to break ; 
its low thermal coefficient makes it highly 
resistant to thermal shock. 

The white glazed surface of Lappware 
will not discolor, craze, or oxidize, and it 
does not retain odors. It is fired at a high 
temperature-2250 degrees, Fahrenheit­
thus making it chemically inert to all acids, 
alkalies, and solvents except hydrofluoric 
acid, from which it is  said to suffer less 
than a number of other commercial por· 
celains. 

UNIQUE FOUNDRY 

THE success of Ford Motor Company 
metallurgists in developing cast-steel 

automobile and tractor parts as strong or 
stronger than the forgings they replace has 
led to the construction of a big new steel 
foundry unit in the Ford Rouge plant. 

Steel is  poured continuously in the new 
unit, the molds being brought on a conveyor 
to the pouring spout of the electric holding 
furnace. Formerly it was necessary to pour 
intermittently because the steel was melted 
a few tons at a time in individual furnaces. 
In addition to saving time, the new Ford 
method produces more uniform castings by 
delivering the metal for each casting at 
uniform heat and composition. 

The steel foundry is carefully synchron· 
ized. It includes melting furnaces, steel 
holding furnace, core· molding machines, 
conveyors, heat· treat and annealing fur· 
naces, and cleaning room. Parts such as 
plow beams, tractor front axles, tractor ra· 
dius rods, and wheel flanges can be made 
in sufficient quantity for 250 tractors a day. 
This involves pouring from 90 to 112 tons 
of metal a day. A smaller foundry unit 
constructed nearby will produce a variety 
of small steel parts in comparable volume. 

WOOD AS A PAVING MATERIAL 

WOOD has long been employed in the 
construction of road surfaces, and 

under favorable conditions, a modern wood· 
block pavement is quite durable. It is, how· 
ever, expensive to construct. In recognition 

MAY · 1940 

B LACK L I G H T  POWE R F U L  U LTRA 
V I O LET LA M PS 

for use with the 

NEW FLUORESCENT PAINTS 
Produces live, glowing. fiery colors out 01 otherwise 
drab paints. Made of "special filter glass" .  Fit 
standard medium screw base socket. Operate from 

�'8'Rl,;�R�o 6� �i'sIs"foRf :fJ�cu�;'tfO
(5lR�;:�: 

$2.00; 325 Watt (200 hrs . )  , $3.00 ; 500 Watt (300 hrs. ) ,  
$4.00. Experimental Argon Lamp, (2,. Watt) 50c. 

-- SPECIAL !  ! --
4 Fluorescent M inerals natural, br i l l i ant, $1 .00 colorful . . .  on ly 
Include postage & INSURANCE. your zone. with re­
mittance. or order "Railway Express" Collect. NO 
STAMPS. 

U. V. Cataloo . . . . . . . . . . 1Oc 

HARRY ROSS Scientific Be Laboratory Apparatus 
68·70 West Broadway, N. Y. C. 

W A N T E D  
Someone interested enough to invest 
in producing model of a machine 
rifle, invented by one of the world's 
prominent rifle and machine gun 
inventors, with 35 years' experience 
in the largest gun companies in this 
country. 

Your investigation will be amply 
repaid. 

Address Box 6000 

SCIENTIFIC AMERICAN 
24 W. 40th St., N. Y. City 

S O I L L E S S  GARDENING, 
Vitam in  Bl, colch icine, etc. Plus fasc inat ing arti clts 
on current science. Send 25¢ for sam ple copy or $1.00 
for 5 issues, to Q U EST, B - 5, WELLESLEY, M ASS. 

When you write to advertisers 
The Editor will appreciate it if you 

wl11 mention that you saw it in 
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G E A R S  I n  Stock-Immediate Del lvel'Y 
g,e::i�a::P;:�i�l�d����iin���:;�ie�e. ����� 
complet.6 linelllcarried inourChicacoatock. 
Can nilloqllote on special gears of any .kind. 
Send U.I!J your blue printa and inq,Ulfiea. 

WrIt. for Catalog No. 20 
CHICAGO GEAR WORKS 

440·50 North Oakley Ave., CHICAGO, I I I .  

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

Your manuscripts, college theses, 
speeches edited and �riticized for �tyle 
and diction; suggestions for rewrttlng 
given ; possible markets quoted ­
$ 1 .00 per thousand words. Highest 
references. 

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

Learn to Speak FRENCH 
S P A N  ISH ,  G E R M A N  or ITALI A N  

Th ' N W ,Another lan­tS ew. ay. g u a g e  be-
speaks a person of culture. Free Book 
explains amazing Cort inaphone method 
-which aclually slarts you speaking 
a foreign language AT ONCE ! Learn 
qulekly, easily, al home, In spare time, 
this natural "learn - by· l i sten ing" way. 
Write for free book-"The Cortina Short-Cut. " No 
obligation. State language interested In. 
Cort ina Academy, Dept. 155, 105 West 40th St . ,  N. Y. C. 
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Lists most complete line of locomo­
tives, passenger and freight cars, 

��tI.��l track materials, signals, scenery. 

.:;. accessories . . . in 2 popular gauges 
profusely illustrated and in­

formative. 0 guage--64 pages 25c. 
HO guage--32 pages 10c. 

251 E. Erie st.. Milwaukee, Wise. 

�,f.Walthersfoc. 

INVENTOR'S AIDE 
Mechanical and Electrical Inventions 
completed - improved -: developed. 

PIANI POPPER, Consulting Engineer 

11 W. 42nd St., New York, N. Y. 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions DeveloPE'd 
Special Tools. Dies, Gear Cutting, Etc. 

H E N RY Z U H R, I nc., 1 87 Lafayette St., N. Y. C. 

W ANTED: MANUSCRIPTS 
New York Book Publisher respectfully solicits 
worthwhile manuscripts for vublication on 

FORI.}TI'Nlif,s�r ��bYfst:'eart��aWest 44 St •• N. Y. C. 

Salaried Positions $2500 to $1 5,000 
Our confidential system ( hiding your Identity) works 
for you ; serves to increase your salary ; promotes you 
for high salaried executive positions at moderate cost, H you have earned $2500 or more ; can prove it. write 
for valuable information. No. 34. Executive's Promo­
tion Service. Washington, D. C. 

1�I�Ibl�l6 ' , 'I i'�:'�n!PT��c�����.�!!�nd \ ' , I I f�f� /t� .i ... ,",w,," with .,.,t p",i,ion. It haa 
the IlalT'tI lICale!l al the Midlil:et, dellCribed 
in our former nds in S. A. The ilIulitration 
shoWI a full-she portion ot the lICale�. Any­
one with weal;: eYE'-.. iltht can eftllily uLlle 

\ \1 1 1 1 \1 f f f f f f ' 1 ' 1 1 1/ 'hi, ... ,1 •. Undonbt.dlv .h • •  ",atM' ,nd. 
rule value on the prel!ll!Dt market. Order 
one toda.y. Monev refunded if you aHi not 
Illtisfied. Price, with InlltrllctioD8. $5.00. 

1 Cuh or C.O. D. Circula.r. free. 

Q \ Gilson Slide Rule Co., Stuart. Fl •• ,'\'1 1 1 1  1 1 1 1  I ' "  I Slid, Rvl, Mo"", " ." J'" 

�iF"lIIF""""""'PJII":lE!!!!! Slide Rule Magnifier 
60-Cents 

Double M agnification­
No D istortion 

Movably H eld  by Suction 
on G l ass Sl ide  

SLIP-LENS CO.  
Post Box 328. 

Wh ite Plains,  N. Y. 
Circular Free 

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

Try the new 
PIKE Electric 

Reader 

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

Write for free information and de­
tails of this new invent ion that 
makes reading matter 3 times larger. 

E. W. Pike & Co. Elizabeth, N. J. 
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of the many desirable features of wood 
pavements and in an attempt to use large 
quantities of low grade and under-sized 
timber unsuitable for ordinary commercial 
purposes, the Deidesheimer method has 
been patented in most European countries, 
and is called "wood-stone" paving. As the 
name implies, it consists of both wood and 
stone. 

On a previously prepared macadam base, 
either treated or untreated, the wood is 
placed in the form of cylindrical blocks, 
four to ten inches in height, which are cut 
from saplings or other undersized timber, 
preferably hardwood, with a diameter of 
from two to five inches. The blocks are 
cut to the requisite length at the site, barked, 
and then impregnated, immediately prior 
to laying, in a vat of Wolman salts. These 
treated cylinders are then placed on the 
prepared base in an upright position and 
tamped or rolled. Stone chips are then 
used to fill the gaps between blocks, sub­
sequent rolling and watering forcing the 
blocks into the base and the stone chips 
into the wood, keying the surface together. 
This surface may be treated with an asphalt 
emulsion, which further fills the voids be­
tween the blocks, and a sprinkling of fine 
stone chips which are rolled into the ex­
posed tops of the cylinders, forming a water­
proof and durable surface. The prepara­
tion of the base would be governed by the 
character of the traffic to be carried by the 
completed road. - N. V. Felsovanyi, in 
American Forests. 

Who Was 
Shal{.espeare? 

( Continued from page 264) 

26th, The San Francisco Argonaut carried 
an editorial entitled "Who Was Shake· 
speare ? ", paying high tribute to the import­
ance of the X-ray and infra·red evidence. 

Newspapers in France, Switzerland and 
Holland have also played up the story. 
Chades Boissevain, a well·known journalist 
of Geneva, is translating the complete 
Scientific American article into Dutch for 
publication in the Lowlands. 

Letters received by us from readers fell 
into three classes : 

Those whose writers objected to doubt 
being cast upon the identity of the "officially 
approved" Bard of Avon, those whose writers 
demanded more proof of Lord Oxford's 
identity before drawing any conclusions, 
and those - evidently already possessing 
some acquaintance with subsidiary evidence 
connecting Oxford with the Shakespearean 
authorship - whose writers greeted the 
publication of the X-ray and infra-red in­
vestigation as an event, charged with im­
portant historical and biographical implica­
tions. We quote a paragraph from one of 
these latter, written by Fred H.  Colvin, 
editorial veteran of the McGraw-HilI Pub­
lishing Company : 

"The disclosures made by modern photo­
graphic methods show clearly that the old 
paintings had been altered. The resem­
blance of the faces and features, as shown, 
together with the careful study of the hands, 
ring and wild boar device, should convince 
the most skeptical. It has long been a 

Free BookS 
INVENTO 

INVENTORS : Send Immediately 
for your copies of our FREE 
BOOKS, "Patent Protection" and 
"Selling an Invention. "  Sixty- • •  �:I�t

ht:g:�teC;;t i�t;�e�����cl��� ; � � 
kind of sketch or model needed ; I � .s  simple steps t o  take without cost : 10< 
how successful inventors have se- I o� ; 
cured financial assistance; show g.. _ 
interesting inventions : illustrate Q: -; 
important mechanical movements. . _Ill 
Other men have read and profited =� 0 by these books. With books we also, 0 g� 
send Free Evidence o f  Invention I "te.c a: 
form, that you can use to establish 0 .5 J..o � 
date of disclosure. Prompt service, 0'= g 
reasonable fees , deferred payment I � »'g 
pIau. Strictest secrecy. Highest 4�'M '" 
references. Write us in confidence (f.! 0 � 
or mail the coupon. The .. I z :" gs Q) 
facts in our books are worth o«!!! :·a� 
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money to the man with a �a g :--
good Invention. I '" ,,- 0 .: : I . � � 'g  � a: : E VICTOR J. C VANS 81 O. 

Registered Patent Attorney 

569E Victor Bldg., 

Washington, D. C. 

I ... -� " ",, 0 · 1 = .� Q) �E-t • 1 0" a: " .. : 
E-t� §" ' Q)� o Q)  I o � 'g::n:: e �t'� 

I S::J)!t3�cnocn I - - -

Tech n ical  Invention s 
financed, developed, and commercial ized 

Describe br iefly in  your first letter 
what the i nvention does without d isclos­
ing the invention.  If  patented, send 
us the number of the patent, or a copy, 
but not the patent app l i cation. Our 
fee is  a percent3!)e from the disposal 
of the invention. 

I ndustrial Commodities Development Corp. 
551 Fifth Avenue, N ew York, N .  Y. 

AWhole Tool Shop in your 
Smooth, steady power at 
your finger tips. Uses 300 
accessories to grind, drill, 
polish, rout, cut, carve, 
sand, saw, sharpen, en­
grave, etc. Plugs in any 
AC or DC socket_ 

10  Days Money- BKl Trial 
Order today. Standard 
Model (Illustrated) 1 8 . -
0 0 0  r .p.m. 16  oz. $10.75 
postpaid wi th 3 Acces­
sories . . . De Luxe FREE 64-PAGE CATALOO 
Model 25,000 r.p.m.  1 2  ��:::I:i:: !��o�e,�i':i3: :,�y�= oz . . $18.50 with 6 Acces- tion in crafts work and indusU'7 sarles. all over the world. 
Cblcap Wbee" Mil- Ca., 1 1  01 W. MonroeSl, DeptS" Chlcap, In. 

When you write to advertisers 
The Editor will appreciate It if you 
will mention that you saw it in 
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Established 1 853 

Corn Exchange 
Bank  

Trust Company 
1 3  WILLIAM STREET 

and 

74 Branches located in 
Greater New York 

Member of the Federal Deposit I nsurance Corporation 

© 1940 SCIENTIFIC AMERICAN, INC



300 

P A T E N T S 
GET FREE BOOK 

Take first step t o  protect your In­
vention-without cost. Send today 
for free "Record of Invention" 
form-and new "Patent Guide for 
the Inventor" containing instruc­
tions on how to patent and sell 
inventions; details of search ser­
vice: easy payment plan. Write 

CLARE N CE A. O'B R I E N  
REGISTERED PATENT ATTORNEY 

Dept. OE4, Adoms Build ing 
WASHINGTON, D. C. 

W
· FEMALE CASH PAID for insects-butterfiies. 

. moths. I buy them for collections. 
Good cash prices paid. There are 
some kinds on the large price list in 
my Instructions and pictures worth 

. $1 to $7 each. Beginners get ready 
MALE now. Send 10c for ILLUSTRATED 

PROSPECTUS. before sending any Insects. MR. 
SINCLAIR. DEALER IN INSECTS, DEPT. 36, BOX 
1830, SAN DIEGO, CALIF. 

Modern Simplified 
ARITHMETIC 

Amazin.gly simple, swift and lure. Complete 50; coin or stamps. 

ARITH -MAGIC, Dept. T, Maywood, I ll inois 

ADDER, $3.75 

LIV E 
DANGEROUSLY 

'J Nietzsche. Philosopher 
. - - 501 

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

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

A F R E E  B o o k  of Facts 
Let the Rosicrucians (not a religious organi­zation) show you how to direct liUle - Jcnown 
laws of life and mind -used by the sages for centuries. Write for the free book, "The Secret Heritalle" today . Address Scribe : D. M. G .  

The ROSICRUCIANS ( A M O R C )  
San Jose, California, U .  S .  A. 
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mystery to me why so many cling with a 
sort of blind loyalty to the idea that an 
illiterate butcher boy could have written of 
life and places of which he could have 
known nothing whatever." 

One of the very last letters written and 
signed by the late Lord Tweedsmuir, the 
scholarly Governor General of Canada, ex­
presses his thanks to a friend for sending 
him a copy of the January Scientific 
American. As a historian and writer of 
mystery stories, Lord Tweedsmuir (John 
Buchan) appreciated the evidence disclosed 
by the dissection of the Ashbourne painting : "I have read the article by Mr. Barrell 
with very great interest. Will you convey 
to him my thanks ? 

Yours ever, 
TWEEDS MUIR." 

For the benefit of readers of the January 
issue who demanded more evidence, we 
publish on page 264 an X-ray photograph of 
the Ashbourne portrait which was crowded 
out of the original article. 

This shows that underneath the re­
arranged hair which "Shakespeare" wears 
in his Ashbourne picture is  the same type 
of large ear with the wide anterior open· 
ing that very peculiarly characterizes Lord 

PROBLEM : THE PENTAGON 

FINAL problem of the series offered our 
readers by Lieutenant-Commander Kap­

lan is as follows : 
The accompanying sketch shows a method 

of constructing a regular pentagon ABCDE. 
Two circles are described with A and B 

as centers and AB as their common radius. 
A third circle MAPBN, of the same radius, 
is passed through A and B. Through P, the 
point of intersection of this circle with the 
common chord of the first two circles, lines 
are drawn from M and N which cut the 
original circles at E and C. With these 
latter points as centers, and the same 
radius as that of the three circles, arcs are 
swung which intersect at D, the final point 
of the construction. Show whether the 
method is exact ; and if not, determine the 
error of approximation by evaluating the 
angles at the five vertices of the pentagon. 

SOLUTION OF THE SECOND 

CIRCULAR PASTURE PROBLEM 

T AST month's problem read as follows :  
L A circular fence encloses a field 200 
feet in diameter. A cow is tied by a rope 
200 feet long to a point on the fence, and 
outside the enclosure. Over what area will 
the cow be able to graze ? 

In a private communication to the Editor, 
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Oxford in both of his inscribed portraits. 
We would also reiterate that the evidence 

of the three disguised Shakespeare portraits 
which connects them with Oxford's person­
.ality in so many ways cannot be logically at· 
tributed to commercial art fakers who "ac­
cidentally" got hold of the portraits at vari­
ous times and fixed them up to palm off on 
gullible Shakespearean enthusiasts. 

The disguises that have been applied to 
the original Oxford paintings bear so close 
a similarity, and are of such ancient ap· 
plication in the opinion of competent ex­
perts, that it is apparent that the work was 
done at a time when all three pictures were 
available to a small group, such as the 
original family owning them. There is no 
record of any of these pictures, on the other 
hand, having been bandied around among 
unscrupulous art dealers. Each of them has 
an "heirloom," rather than an auction room, 
background. King William IV received one 
as a gift from a member of the Sidney-Her­
bert family of Penshurst Place. This ancient 
Kentish manor was one of the homes of 
Lord Oxford's son-in-law, Philip Herbert 
Earl of Montgomery, to whom the First 
Folio of the plays of "Mr. William Shake­
speare" was dedicated in 1623. 

Commander Kaplan had said : "In spite of 
the brevity of the solution, this is not an 
easy problem. The integration is rather 
differently accomplished than ordinarily. 
The usual method of approach would lead 
to a much longer solution." "Why didn't 
the Editor tell us this fact last month, when 
it would have done some real good ? ", many 
a reader is going to say to this. Well, isn't 
mathematics like that ? Did the professors 
ever give the poor victims advance tips in 
examinations ? Ours didn't. This is a cruel 
world, without a doubt. 

The solution : 
The cow will be able to graze over a 

semi-circle of radius 2r, and the two equal 
areas which lie between the circular field 
and the curve traced out by the free end 

of the rope as it winds around the fence. 
The element of area for the latter may be 
taken as the triangle shown in the accom­
panying sketch, and the area of each loop 
will be expressed by the integral, ;'J.' 6' d6 = : r' 

The entire area encompassed is therefore 
8 2 'It r' + 3' r' 

and, since r in the problem given is 100 
feet, this evaluates to 

20.000 ( 'It + : ) =89,498.52 sq. ft. 
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Conducted by A .  D .  R A T H B O N E .  

INTEREST IN FIREARMS is traditional with American men ; scie�ce 
has so developed them that millions yearly find sp�rt and

. 
recrea�ton 

in their use. Hence this monthly department presentwg a wtde vanety 
of discussion regarding firearms, their handling, and their �ccessories. 
Suggestions from readers will be heartily welcomed.-The EdItor. 

THE TEST OF TIME 

WHEN Theodore Roosevelt said, "The 
old days were great because the men 

who lived in them had mighty qualities," 
he could have added that the doughty in· 
dividuals referred to injected into many of 
their actions and some of the products of 
their hands a goodly portion of those same 
"mighty qualities." Take firearms, for ex· 
ample. Samuel Colt introduced his famous 
Single Action 6·shooter, .45 caliber "Peace· 
maker" in 1872, and followed with the 
equally well known and similar "Frontier" 
model in .44 and .44·40 calibers, a gun 
which has changed but little during the 
past 68 years. 10hn M. Marlin perfected 
his repeating, lever· action rifle in 1880 and 
10 years later applied the principle to a 
solid·top, side ejection .22·caliber rim· fire 
rifle, known then as Model 1891 and today 
as Model 39·A. These are but two instances 
of those "mighty qualities" of which "Ted· 
dy" Roosevelt spoke, instances in which 
men of earlier days so nearly attained per· 
fection in gun craftsmanship that artisans 
who followed their footsteps have been un· 
able to improve the basic features of these 
two firearms. 

Although refined by later· day experts 
and engineers, the Colt Single Action Army 
Revolver of today is  still fitted with the 
original "Peacemaker" type of hammer, 
trigger, action, and rod ejection mechanism 
initiated by Samuel Colt 68 years ago. As 
of old, the gun is available with barrels of 
4%, 5%, and 7% inches, and the weight 
has varied little. The splendidly told, pro· 
fusely illustrated story of Colt arms, "A 
Century of Achievement," depicts both 
guns, and, as may be · seen from the pictures 

Easy to clean 

in that book, the similarity of lines and 
details is striking. Save for the grip and 
Ihe front sight, the 1873 "Peacemaker" and 
its 1940 counterpart are practically twins. 

10hn Marlin made gun history and cre· 
ated a sensation when he brought out his 
.22 caliber, lever·action repeater in 189l. 
Not the least among the original features 
still found in the same gun, 49 years later, 
are the deep·cut Ballard rifling, noted for 
accuracy, and the ease with which all work· 
ing parts may be exposed for cleaning and 
oiling by the turning of a single screw. This 
was accomplished by making the cover plate 
a part of the stock, thus separating the 
receiver into two halves. That portion of 
the receiver to which the barrel is attached 
carries the breech bolt and the ejector. 
The other half of the receiver, to which the 
stock is fastened, houses the finger lever, 
hammer, trigger, cartridge carrier, and other 
working parts, all of which are securely 
attached and impossible to lose when the 
rifle is apart or in take· down condition. In 
addition, the 39·A remains, as at the time 
of its inception, the only lever·action, .22 
repeater manufactured. 

We've no intention of belittling the ex· 
ploits of pioneers in other fields, but it does 
seem worthy of note that in few products 
have there been less basic changes during 

Retaining the best features 

the past half century. With everything be· 
ing "streamlined" and brought "up to the 
minute" these days, it's gratifying to know 
that in the realms of handguns and rifles, 
at least, certain basic principles have so 
successfully withstood the multiple tests of 
time, world·wide distribution, and varied 
usage that it has been difficult to improve 
on them. Continued universal acceptance of 
the underlying methods of operation of 
Samuel Colt's "Peacemaker" and 10hn Mar· 
lin's lever·aclion is a tribute, indeed, to 

Marlin's Model 1891, after 49 years, becomes Model 39.A, above 
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FIREARMS ( 
JFOR THE 

COLLECTOR 
acquired by 

William 
Randolph 

Hearst 
Th i s  u n i q u e  a n d  v e ry 

c o m p le te  c o l l ec t i o n  o f  

e a r l y  f i rearm s  i n c l u d e s  

r a r e e x a m p l e s  o f  t h e  

w h ee l l ock i n  F l e m i s h . 

I t a l i a n .  G e r m a n  a n d  

French pisto l s  of the 1 6th 

and I 7th centuries .  And 

of great i nterest are cer­

t a i n  u n u s u a l  c o m b i na­

tion specimens .  such as a 

matchlock pistol . axe and 

dagger. and a battle axe 

and wheel lock gun .  

Enquiries are invited and 
photographs sent 

on reques t 

In ternat iona l  S tud io  
Ar t  Corporat ion  

1 5  East 5 7  Street. New York 

= 
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$250 CASH PRIZES 
for naming these 

i ,  G R £ A T  N £ W  R I F L E S ! 
: 1  

W"'NTED: A name for three great new 
rilles we are introducinlt this year-an 
automatic, a tubular and a clip repeater. 
M odel illustrated at the left is typical 
of the design of all three. 

And we want YOU to give us the name 
-a name that typifies modem design, 
beauty, power, accuracy or their other 
qualities that appeal to you most. 

HERE'S ALL YO U DO 
t o  enter the Name Contest 

Send for the new 1940 Mossberg Cata­
l ogue. I n  it you'll find an entry blank 
with the few simple rules. N O T H I N G  
T O  BUY. A N Y O N E  C A N  ENTER. 
$ 1 00 First Prize and any one or tbe three model. 

$50 Second Prize and any one or the three models 

$25 Third Prize and any one or the three models 
and 15 prize. of $5.00 each. 

Entries must be post marked by mid· 
night, M ay 1 5. So, send for the new 
1 940 M o ssberg Catalogue T O DAY. 
I t  p ictures and describes these won· 
derful new rifles and other M o s sberg 
products. Please enclose 3¢ to help 
cover cost of postage and handling. 

o. F. MOSSBERG 
& SONS, Inc. 
3505 St. John Street 

New H aven. Conn. *Slightly high.,. wul o{Rockies 

. - �, The "FERRET" SHOTGUN CLEANER 
A LEAD REMOVER. Flat Bronze Alloy 
Wires : COILED so cleanilli dODe by edges in­
stead of wire ends. Will never injure barrel, but 
quickly removes Lead, Rust, Caking. Fits stand­
ard rods or may be pulled through with cord. 
Lasts lifetime. 60c at Sporting Goods Stores. 
If they can't supply, send 65. ( no stamps) and 
we will ship direct. Specify lIallie wanted. 

DAI RY SPECIALTIES, INC. 
Sandy Hook, Conn. 

A R M Y - N A V Y  B A R G A I N S  
Haversacks . . . . . . . .  $0.75 Cart. Belt • . . . . . . . .  $0.60 
Smart Cart. Bolt . . . .  .15 C. W. Trench Tool . .75 
!lun Holmet . . . . . . . .  .75 Rope Lariat . . . . . • • .  .75 

Sprin�lIeld Bille 65/70 CIF $4.%5 
15th Anniversary CatalOJl 1865-1940, 308 pages, over 
2,000 Illustrations of pistols, rilles, daggers, medals, 
saddles, etc. , mailed ror 50 cents. New circular ror 3 ¢  
.tamp. 
FRANCIS BAN N ER M A N  SONS, 501 Broadway, N ew York 

GUN COLLECTING 
By Charles Edward Chapel 

(lsi Lt. U. S. MtIT;ne Corps, Ret;red) 

Any gun fancier who bas never ridden the 

hobby of firearms collecting will, in all 

probability, reach the last page of this book 

with the firm resolve immediately to in· 

augurate his hitherto neglected gun gather-

iq activities. A plealing, narrative style 

.mootbly and rapidly motivates the presen­

tation of historical and informative data 

on antique arms and the pleasure and profit 

to be had from their ownership. 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, 1 5  iIIustrations. ) ­

$2.60 postpaid. 

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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those who today direct the policies of their 
respective houses by carrying on the sound 
tenets of firearms manufacture originated 
many decades ago by Messrs. Colt and 
Marlin. 

MOSSBERG'S TRIPLETS 

IT has long been more or less an axiom 
in firearms circles that when O. F. 

Mossberg & Sons, Inc., announces some­
thing new in rifles, the .22 caliber section 
of the gun world sits up to take prompt 
notice. The heralding of the three latest 
Mossbergs, Models 42M, 46M and 5IM, has 
proved no exception to this rule. In the 
order named they are a 7-shot clip re­
peater, a 22-shot tubular repeater, and a 
I5-shot automatic, all .22 caliber, all Man­
licher, Mauser, or Military type - which­
ever name you prefer - and all rugged 
and built for dependability and accuracy. 
Each member of this new family of "M's" 
is equipped with hooded ramp front sight 
with four permanently attached inserts, No. 
2A rear sight with screw adjustment for 
windage and elevation, No. 4 microclick 
peep sight which swings out of the way, 
permitting use of open or 'scope sights. 
They a1J.I have detachable swivels, non­
breakable molded trigger guard with finger 
grooves, and in the cases of Models 42M 
and 46M, a Mauser-type bolt which hugs 
the stock and doesn't interfere with 'scope 
mountings. 

If you've ever had a "flash-back" occur 
while shooting, you'll appreciate Moss· 
berg's new cover plate, which is attached 
to the bolt and moves over the ejection 
port hole when the bolt is closed, to provide 
additional safety for the shooter and to help 
keep dirt and other foreign matter out of 
the loading port. If you like a clip-type 
rifle, you'll find the 42M exceedingly prac­
tical, for the butt-plate has a "trap door" 
and the stock is cut out to permit inser­
tion of an extra clip of 7 shells. If you 

No flashbacks with the new 
Mossberg bolt-action .22 
rifle. A plate covers ejec. 
tion p ort when b olt closes 

Right : In the same gun as 
shown above. an extra clip 
is carried in the stock 

dislike loading, you'll like the capacity of 
the Model 46M. 

On the other hand, if you're of the auto­
matic school of firing, the 5IM fins the 
bill and handles .22 regular or high-speed 
long rifle cartridges, either lubricated or 
dry, without any change, and you can pack 
15 of them into the magazine. 

The Mossberg� prefer that the shooters 
of America christen this new family of 
"M" models, so this is a case of "Name it 
and you can have it." There'll be a check 
for $100 and choice of any of the 3 models 
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as first prize in this name contest. Second 
and third prizes are $50 and $25 respec­
tively and, again, the winners have a choice 
of the new guns in addition to the cash 
awards. We've a good supply of Mossberg 
catalogs and entry blanks for this contest, 
so let us know if you want them. There's 
no catch to this, nothing to buy. Be kind 
of nice to have a new gun this season, 
wouldn't it ? 

FROM THE MAIL Box 

FOLLOWING publication of the story, 
"Shotgun Heresy" in the January is­

sue, we received a number of reader in­
quiries requesting more information on the 
one-power (no magnification)  shotgun 
'scope, made by the W. R. Weaver Com­
pany, for use in trap, skeet, and wing 
shooting. Now comes a note from "Bill" 
Weaver enclosing copy of a letter from T. 
K. Lee, Birmingham, Alabama, who re­
ports complete satisfaction on a South Caro· 

The Weaver shotgun 'scope and . . .  

• how you sight with it 
lina quail hunt with the Weaver I-X 'scope 
on a 12 gage Winchester pump scattergun, 
and who writes : "I don't recall missing a 
shot that was in the open or where the 
bird was in sight." 

Claiming equal success in dove and crow 
shooting, Lee also spoke of breaking 49 
birds in skeet, "heavily dusting the lost 
bird," while at the 16-yard traps he won a 
turkey shoot with another 49. But the ex­
treme versatility of this Weaver 'scope, and, 
incidentally, of Lee's marksmanship, too, 
is shown in the following quotation from 
Lee's letter : "Past Saturday we varied our 
rifle program a little and did a good deal 
of shooting at aerial stuff with the .22 and 
this 'scope. For lack of something better, 
we used black walnuts, which measure 1 to 
Ilh inches when hulled and are a pretty 
stiff target for this stuff, when pitched 
about 20 feet high. I had one run of 24 
straight, taking all shots, whether good 
tosses or not. I find it very definitely easier 
than with peep sights or open sights and 
no trouble to put in repeat shots. Mine is 
mounted on a Remington pump .22, but if 
I had it on an automatic, I could put in 
three to four shots easily." 

All of which bears out Weaver's own 
claim that "the I-X 'scope is unbeatable 
for many kinds of rifle hunting, especially 
large game and moving game, for fast shot. 
and in wooded country. For rifle," Bill 
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continues, "a flat top aImIng post is used 
instead of the large, coarse center dot de­
signed for shotguns." We have on hand a 
supply of Weaver's folders, describing and 
picturing his 'scope, and you're more than 
welcome to one, if  you'll just drop us a 
line. 

PITTMAN -ROBERTSON 

ACT 

OF importance to all who buy guns and 
ammunition was the recent address by 

Albert M. Day, Chief of the Division of 
Federal Aid in Wildlife Restoration, 
Bur£au of Biological Survey, to the North 
American Wildlife Conference in Washing­
ton. From the 10 percent excise tax on sport­
ing arms and ammunition, Federal appropri­
ations have been made to states which have 
given specific legislative assent to Pittman­
Robertson Act provisions, the Federal Gov­
ernment bearing 75 percent and the respec· 
tive states 25 percent of the cost of these 
undertakings. Some fine work has been ac­
complished, such as taking submarginal 
lands out of agricultural production in 15 
states to provide badly needed range for 
deer, elk, moose, and bighorns, and food, 
cover and sanctuary for grouse, turkeys, 
pheasants, quail, Hungarian partridge, 
ruffed grouse, sharp tails, rabbits, and other 
species of birds and animals. Projects for 
purchase of areas to restore conditions for 
waterfowl and fur bearers are being con­
sidered in six other states. Re·vegetation of 
lakes and water courses, re·seeding of burnt­
over areas, re·allocation of game popula­
tions, and research laboratory work are 
among other activities, all tending to im­
prove the nation's wildlife resources. Sum­
ming up, Day said : "If the game depart­
ments confine their activities to those of 
the caliber undertaken during these early 
stages, Pittman· Robertson will, in truth, 
become, as its sponsors predicted, the great­
est boon to wildlife conservation since the 
passage of the Migratory Bird Treaty Act 
in 1918." 

Pot-Shots 
AT THINGS NEW 
THE AMERICAN INSURANCE GROUP now is-

sues an "All Risk" insurance policy on 
guns, cases, ammunition, extra sights, and 
other shooting equipment at a rate of 1 per­
cent on the amount of insurance, subject to 
a minimum annual premium of $5. Protec­
tion is afforded at home, in the field, wher­
ever the insured property may be. 

SMITH & WESSON presents to the handgun 
fraternity their new S. & W. "K-22 Mas­

terpiece" as a worthy successor to the 
famous S. & W. "K-22 Target Revolver." 
Incorporating a 6-inch, precision drilled, 
reamed and rifled barrel on the frame of 
the veteran .38 M. & P. target gun, with 
an over-all length of 11-118 inches and a 
weight of 35 ounces, the Smith & Wesson 
folks have produced a .22 caliber handgun 
which embodies even greater speed, ac­
curacy, and ease of handling than the 
world-known "K-22." The cylinder, with 
recessed head space, i s  chambered for the 
.22 L.R. cartridge, as well as any other rim 
fire .22. New developments which command 
attention are the S. & W. micrometer rear 
sight, which provides positive two-point 
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click adjustments for windage and elevation 
-and these adjustments will not shoot 
loose ; the "Speed Lock" hammer, which 
offers shorter, faster, easier cocking, and 
allows grip to remain unchanged during 
fast fire. All-in-all, this "K·22 Masterpiece" 
is a "he-man's" gun, made "with the rug­
ged precision of a French 75," to quote Cy 
Bassett, of S.  & W. Want a folder ? We 
have some. 

AMERICAN OPTICAL COMPANY has developed 
a synthetic · sponge sweatband for elim­

ination of the hot-weather perspiration 
problem, faced by all target-shooting de­
votees. It is adjustable to any head size by 
an elastic band ; may be worn with or with­
out a hat ; is washable. 

HARRINGTON & RICHARDSON ARMS CO. has 
introduced a new six-shot target revolver, 

known as "Eureka" model. It weighs 30 
ounces, has six-inch barrel with sights ad­
j ustable through large-headed screws, and 
choice of 11 different sizes and styles of 
grips, with standard equipment No. 4 
thumb-rest type. Gun has leaning rear sight 
to remove possibility of  shadow. To pre­
serve the set pull in pounds and to offer 
smoother, sharper action, trigger pull is 
adjusted by means of  rounded edges, rather 
than sharp edge hammer notch. Cylinder 
latch is  on left side for easier handling ; 
thimble and extractor are heavier ; lifting 
ratchet has two points, all tending to in­
crease wearing qualities. 

WE'VE A HUNCH that most gun owners are 
also the possessors of fishing rods of 

one kind or another, so we just have to 
mention three splendid angling publica­
tions which, to us, are The Books of the 
Moment. They are, "No Life So Happy," 
by Edwin Lewis Peterson ; "Fur, Feathers, 
and Steel," by Reuben R. Cross ; "The Fly 
Tyer's Handbook," by H. G. Tapply. If 
you fish, you'll like 'em all ; if you tie your 
own lures, the latter two should be on your 
"must" list. 

GLAD RAG PRODUCTS CORP. offers a polish. 
ing cloth, approved by Good Housekeep· 

ing Institute, which is sufficient unto itself 
without paste, powder, or polish. In either 
10 or 20 cent size "Glad Rag" performs 
brightening miracles on all metal sporting 
equipment with a minimum of "elbow 
grease" - works equally well on silver, too, 
so if you don't find it  in your sports cabinet, 
look in the kitchen. 

NEW METHOD MFG. Co. has a product, "New 
Method Gun Bluer," which immunizes 

guns against exterior rust, corrosion, and 
dampness, is easily applied with a camel's 
hair brush, and restores highly polished 
blue finish. "New Method" is not a "chemi­
cal" cleaner, but is a hard, perfectly col­
ored lacquer. 

ATTENTION, you gun collectors and gun 
clubs of  the Louisville and Lexington, 

Ky., area ! Take a few minutes from your 
first-of-the-season trout fishing and visit 
the collection of antique guns and arms 
being shown during May at Stewart's Dry 
Goods, Inc., Louisville, Ky. The firearms in 
the exhibit are supplied by International 
Studio Art Corporation, were formerly part 
of the William Randolph Hearst collection. 
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DRAWING SETS, 12 PIECE (FRENCH) NEW 

Pocketbook style, case 
Consisting of:  
1 Compass 5 ��".  with 

lengthening bar. pen 
and pencil parts 

1 Divider 5 1,2" 
1 Bow Divider 3�4" 
1 Bow Compass 3%." 

with reversible pen 
and pencil 

9" X 4" velvet lined. 

1 Ruling Pen 5" 
1 Ruling Pen Handle 
1 Box Leads 
1 Box Repair Parts 
1 Screw Driver 

All brightly polished 
# 2570 . . . . .  "$5.95 

U. S. ARMY TELEG RAPH SET 
Signal Corps telegraph key and sounder mounted 

��llS�a��:��y
� .  ����?: . �������� . �? .� . �:: s 3.50 

Electric Time 
Switch 

(60 Sec.) 
No. 609-For photo­
copying, enlarging, 
new process printing, 
photo flood lamps, 
etc. 

No. 609-60. scconds, 
1 0  amp . . . . $4.95 

Anti-Capacity Switches 
Made by Western Electric. 
Double throw switch with 
12 terminals - equ1valent 
to two double-pole, double­
throw switches. All con .. 
tacts are of platinum 
plate. Orl�inal price $3.50 

f:.
chyO��Pp:!; . � $1.00 

U. S. ARMY 
AIRCRAFT MICRO-

PHONE 
Manufactured b y  Western Elec­
tric. Breast type carbon micro­
phone transmitter, noise proot, 
complete with cord, plug and 
breastplate. Excep-

$1 95 tIonal value. • . • • . .  • 

U .  S. ARMY AVIATORS H ELMETS 
u .  s .  Army ( Western Electric) aviator tan colorcd soft 
leather helmets. Adjustable sizes, lined. $n 95 
Regular price $22. 00. Limited quantity . . .  � .  

New U. S. Navy 
Altimeters 
(Can be used as 

Barometers) 
TAYLOR INSTRUMENT 

CO. MFGR. 
Original cost $70. Range 
0-15,000 , ft.  Compen­
sated. Diameter 5" face 
flush mounting.  Overall 
6"-Depth 1%". Limited 
amount at . . . . .  $7.50 

ALUMINUM P ROPELLER 
"I?eslauriers" automatic controllable pitch. Oper� 
atmg sp�ed 4500 r.p.m. Blade 1 l �2H .  sweep 23", 
All alummum and bronze housing. Complete with 
streamlined housing. Fits 9/16" shaft.  Net weight 
5 1/� lb. Shp. Wt. 7�2 lb. Original cost $200. Onr 
prIce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00 

U. S. Navy Divers Lantern 
Electric 150 watt, any voltage, solid cast brass. 

300 lb. test. Weight 12 lb. Price . . . . . . 0 0  0 0 .  $8.50 

Glass M e r c u ry  Tube Switches 
3 amp . . . . . 0 0  . . . . $1.00 10 amp . . . . . . .  0 0 .  $1.75 
6 amp. . . . . . . . . . . 1.50 20 amp. . . . . . . . . . 2.95 

U. S. Navy Leyden Jars 
Copper plated, capacity .002, operating volts. 12.500. 

Height 14", diameter 4\.".  Price . . . . 0 0  0 0 '  0 0  $4.50 

Flood Lights "Pittsbu rgh" 
500 watt size, 16" dia .  Weatherproof. Adjustable. 

�<;:n:s . �� .��:. ����:i�.� .. �i��:e
.� .�����.

t: $1 9.50 

MANHATTAN ELECTRICAL BARGAI N  HOUSE ,  I N C .  
1 20  Chambers SI. Dept. S S  New York City 

See our other advertisements on pages 297 arid 317 
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ANOTHER FAMOUS 
WILLO SPECIALTY! 

ACE 
GENU I NE  HARD RUBBER 
D E V E L O P I N G 

T A N K S  

Ace Hard Rubber is the most 
chemically inert plastic material 
known. It is absolutely non­
porous and non-corrosive and is 
unexcelled for all photo process­
ing operations, developing, fix­
ing, washing. 

Simple rinsing with clear water 
after use keeps it chemically 
clean, insuring unstained nega­
tives and prints. Sturdily built 
for a lifetime of faithful service. 

MADE IN 2 STANDARD 
SIZES 

4 x 5 NEGATIVE SIZE . . . Ca· 
pacity 2 quarts. May be used 
with either Eastman develop­
ing hangers or Kodak cut 

film d e v e l o p i n g  52.00 
hangers. Price . 

5 x 7 NEGATIVE SIZE 
pacity 3 '12 quarts. 
used with Eastman 
developing hang­
ers. Price . 

. .  Ca· 
May be 
cut film 52.50 

MAIL ORDERS FILLED 
INCLUDE POSTAGE WITH 

REMITTANCE 
WRITE DEPT. S.-A. 

• 110 WEST 32N 0 ST. N EW Y O R K  

World's Largest Camera Store 
B u il t  o n  S q u ar e  D e a l i n g  

S C I E N T I F I C  A M E R I C A N  MAY · 1940 

Conducted by J A C O B  DES C H I  N ,  A. R. P. S. 

DOGS 

DOGS are wonderful playmates but ex­
asperating camera subjects. Par­

ticularly is this true of the younger set, 
who appear to be on the go every minute 
of their lives_ Dogs are best photographed 
when they show the appearance of being 
on the alert. On the surface this would 
seem to be easy to do, but in practice it 
will be found one of the most difficult of 
all photographic "assignments." The 
dilemma facing the photographer of dogs 
is that, although most characteristically 
pictured when "busy," the dogs will gen­
erally be sufficiently quiet for leisurely 
photographic work only when at rest. 

Needless to say, photographing dogs calls 
for an alertness on the part of the camera 

"Siesta" 

"Patsy" 
worker perhaps greater than that of the 
subject itself. At the same time that he 
attempts to keep the dog interested in one 
thing or another, the photographer must 
also think of the picture. This means that 
he must watch patiently for a good pose 
and be quick enough to capture it with 
his camera. As the dog moves about, ready 
to dart this way or that at a moment's 
notice, the photographer must follow the 
dog's lead and move the camera viewpoint 
in unison with the unpredictable move­
ments of the dog. 

However, in spite of the obstacles, many 
good dog pictures are made and some of 
the best are the work of amateurs_ It is 
chiefly a matter of watchful waiting for 
a good pose plus ample lighting condi­
t ions, agreeable background, and full ex­
posure. 

As for lighting, undoubtedly the outdoors 
on a bright day is the ideal because there 
is so much light about that the dog can 
move in perfect freedom ( as it will any­
way ) and still be suitably lighted in one 
pose or another. Indoors, the dog's move­
ments are greatly restricted, photographi­
cally speaking, because only a small area 
is lighted and unless the dog remains within 
that area, it will not be illuminated and 
therefore cannot be photographed_ How­
ever, there is a logical solution to this 
problem in the use of the synchronized 
Hash_ Since the lighting source, attached 
tn the camera, moves with the camera, 
and is "flashed" in the same instant as the 
shutter is opened, the subject is bound to 
be lighted during the only period you care 
about : the moment of exposure. 

Ample lighting is important in dog 
as well as general animal photography, 
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because one of the most valuable features 
of dog pictures is the manner in which 
the texture of the subject shows up. For 
this reason, also, full exposure is neces· 
sary in order to take advantage of all the 
available lighting. At the same time, the 
worker must be sure to use a shutter speed 
brief enough to stop the movement of the 
dog so that the subject is sharp on the 
resulting negative. It is true that a little 
off·sharpness in the legs as the dog jumps 
into the air, for example, may add to the 
impression of movement, but it is  best not 
to take too many chances with this ; a com· 
plete bl ur may be the result. 

Perhaps it i s  safe to say that pictures 
of dogs in movement should not be taken 
at shutter speeds slower than 1/100th of 
a second. Many inexpensive cameras are 
equipped with shutters having this as top 
speed. Those which do not would best 
be restricted to dog poses which show only 
moderate movement, or those instances 
when they are well pictured in quiet, restful 
attitudes. 

When you photograph a dog-or any 
other subject-you must not forget that 
you also include the background in your 
picture. A poor background - one, for ex· 
ample, in which there is such distracting 
material as telephone poles, picket fences, 
and so on - may spoil an otherwise fine 
picture. Therefore, select a suitable back· 
ground and try to induce the dog to move 
in that area. The greater this area, the 
simpler your problem. If the area must be 
restricted, for one reason or another, your 
work becomes more difficult. 

In this connection, we cite an experience 
in photographing an Irish setter against 
a background of trees. Particularly were 
we interested in two of the trees, one to 
the left of the foreground, the other, curve· 
shaped, farther back. We wanted to get 
the dog to pose between these two. We 
were not quite sure just what pose we 
wanted, and did not bother too much about 
this because we felt that any agreeable 
pose would be suitable provided the dog 
stopped somewhere between the two trees 
and near the large straight one in the fore· 
ground. Luckily there was a bench nearby 
where we could sit and patiently wait for 
tne picture. We threw an apple where we 
thought it would do the most good but 
Patsy simply snatched it up and ran off 
quick as a flash. We tried it again and 
again with somewhat the same result. 
Every once in a while Patsy would stop to 

By Edward A. Schultz, from the 
Fourth International Leica Exhibit 

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

"Silhouette" 

rest but too far off for our purposes. Finally, 
she stopped for an instant in the foreground, 
attracted by something off to the left and 
as she did so, we snapped quickly and 
so obtained the only usable negative. The 
procedure took about an hour but the result 
is one of our favorites : Patsy, an ardent 
lover of the woodlands, pictured in an at· 
mosphere most congenial to her nature. 

AUTOMATIC CONTROL IN 

THE DARKROOM 

A DEVICE that takes one more worry 
off the shoulders of the darkroom 

worker and assists in doing better work with 
the enlarger is the new Bee Bee Dual Con· 
trol Auto·Timer, just introduced. The two 

circuits of this device make i t  possible to 
turn off the safelight while switching on the 
printing light or to reverse this procedure 
at the termination of focusing or exposure 
time. When the darkroom worker touches 
a toggle switch, the exposure is started and 
is terminated automatically at exactly the 
time selected. Further, once the mechanism 
is set, it is possible to repeat exposures of 
exact duration ; the mechanism resets itself 
without further attention. 

Operation of the Dual Timer is accom· 
plished by the use of a self.starting synchro· 
nous motor. The whole device weighs only 
five pounds and measures 41,1; by 4% by 
5% inches. 

"'PHOTOSPOT NEWS" 

AMONTHLY bulletin addressed to 
camera clubs has been inaugurated 

by Raygram Corporation, New York City, 
for the purpose of acquainting club memo 
bers with "the latest in photographic news, 

An enlarging paper of this type has 
never before been generally available. 
Although in actual use Salon Special 
handles as easily as ordinary papers, 
it is radically different in make·up. 
The remarkable Salon emulsion is 
balanced from high lights to shadows 
. . . silver·loaded to attain the deepest of 
blacks ... direct·coated so that the image 
becomes part of the paper. 

And the full rag stock upon which 
Salon Special is coated is so deeply 
impregnated with emulsion that prints 
actually gain brilliance upon drying. 

Since its introduction a few weeks 
ago, both amateurs and professionals 
who have tried Salon Special have 
been unanimous in their enthusiasm. 
We invite you to compare this paper 
with any now on the market and see 
for yourself how Salon Special can add 
extra quality to your enlargements. 

Available in three contrasts 
through your dealer 

* 
Send for full description of this 

remarkable paper 

HAYN E S  PRODUCTS 
Dept. S·5 136 Liberty Street 

New York, N. Y. 
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CURTIS 
COLOR 
SCOUT 

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

This 1 940 Model ta kes 3 Super Pan Press fi lm packs, makes 1 2  exposu res 
easily and  speedi ly. Rates Weston 1 2  outdoors, Weston 8 indoors. Perfect 
ba lance to a ny i l lumination by use of N D  filters. I nner truss- type construc ­
tion, insulated s ide-panels, protected aga inst shock injury or dust infiltra ­
tion . Coupled Ka lart Ra ngefinder, Goer:z: Dogmar 7V2" F /4.5, shutter 
speeds to 1 50th second permit h i-speed flash synchroni:z:a tion. Easily hand­
held,  this  is the finest a l l -purpose color camera for candid $ 361 00 work; in  the studio this splendid job yields results fa r _ 
a bove usua l expecta tion . let us tel l  you more about i t !  COMPLETE 

N E W, S E N S A T I O N A L ! !  
C U R T I S K D  

ONE - SHOT PELLICLE MIRROR 
3� X 4� Camera 

BUILD YO U R  OWN CAMERA WITH THIS COMPLETE CURTIS KNOCK . 
DOWN KIT .... EVERYTHING READY FOR ASSEMBLY I 

All meta l  pa rts chrome- pla ted, box of Dura l u m in and cherry 
wood . Pin -sea l lea ther covered . . .  Shoot Direct Color ! 
Faster tha n Kodach rome, with this u n -
usua l new camera which a ny able mecha n - $67 50 ically m inded photog ra pher ca n assem ble _ 
in eight hours. Without lens. 

THIS CAMERA IS AVAILABLE COMPLETELY FACTORY S90 00 ASSEMBLED FOR . • • • • • • • • • • • • • • •  _ 

Any well  corrected lens, 6 V2" to 9" may be used with these cameras. 

DENS ITY CONTRAST METER 
Use your  Weston Master meter to  get 

direct negative balance factors 
From $20.00, up. 

TRANSPARENCY SEPARATIONS 
Prompt service; rigidly controlled, EK  
densitometer checked, l i n e  voltage regu ­
lation. Contact $ 1 .00 set t o  4 x 5 ;  enlarged 
$ 1 .50 set to 4 x 5. 

SEND FOR OUR COLOR B U LLET I N  
See Coupon-Dept. 5·1 

FOTOSHOP, INC. 
18  East 42nd Street 

1 3' West 32nll Street N EW YORK 

Curtis 
Color Printer 

4 x 5, Model K 
The di rect road to good color prints 
from Kodachrome or Dufaycolor, 
avai lable in kit form with every 
part supplied finished, drilled and 
mi lled, for home SI6 50 assembly. _ 
Co .. plet.ly a_ .. blecl and SI9 95 ready for i ..... diat • •  se. _ 

� " " " - " " " " " " " " '" 
- -: Fotoshop, I nc. ( Dept. S · l )  : 
_ 18 East 42nd Street _ 
_ New York, N. Y. -
- , 
_ Gentlemen : _ 
- Please send me addit ional information on the ' : fol lowing. : 
_ . . . .  Curtis KD Camera , : . . . .  Curtis Color Scout : 
, . . . .  Separation Service _ 
_ . . . . M odel K Curtis Printer , : . . . .  Special Color Bulletin : 
_ . .  . Density Contrast M eter _ - , 
_ N ame . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . , , , 
_ Address . .  . . . . . . . . . . .  . . .  . . . . . . . . . . . . : : C ity . . . . . . . •  . . . . . .  . . . . .  . . . . . . . . . . . . . . . _ - , 

1.... ________________ ,l. ................ ... , ...... .. .. ... .. ... .. .. .. ..... ................ J 
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views and previews." It will be edited by 
Albert Greenfield, photographer, traveler, 
and a well known figure in photographic 
circles. Primarily designed as a news bul· 
letin, it will contain description and illus­
trations of new photographic equipment as 
well as other news and notes of interest to 
amateur and advanced photographers. 
Camera clubs interested in receiving this 
bulletin should write to Photospot News, 
425 Fourth Avenue, New York, N.  Y. 

SHOOTING ALLEYS 
A N alley is a short, very narrow street or 

ft passageway. People actually live in 
alleys. Remember Henry Carey's Sally : 

"Of all the girls that are so smart 
There's none like pretty Sally ; 

She is the darling of my heart, 
And she lives in our alley." 

Clarence Tolle, of Cincinnati, Ohio, does 
not live in an alley but alleys seem to fas­
cinate him. His town is full of them, and 

"City Alleyway" 

he likes nothing better when out with his 
camera than to make a round of the alleys 
and take pictures of them under various 
lighting conditions. As a result, he has 
a considerable collection of alley pictures 
taken in his city ; one of these is reproduced 
here. He doesn't care what other people 
may think, but an alley to him is No. 1 
on the list of picture possibilities in his 
town. 

BEST SCHOOL PICTURE 

THE accompanying reproduction, "A 
Very Good Boy," photographed by Am­

brose J.  Hickey, staff photographer of New 
York City's Board of Education, was chosen 
in a poll of New York City's 37,000 school 
teachers. The vote was taken to select the 
best pictures that have appeared in Super­
intendent of Schools Harold G. Campbell's 
annual report called, "All the Children." 
It received a total vote of 5062, two and 
a half times as many as that received by 
its nearest competitor. Second place was 
given to a picture entitled "The Youngest 
Artist," which showed a kindergarten boy 
at work before an easel ; third place to 
"Boy Building Blocks" ; and fourth place 
to a picture entitled, "Charge d'Affaires 
Bag," which showed a little boy trudging 
to echool with a brief case almost half as 

© 1940 SCIENTIFIC AMERICAN, INC



MAY · 1940 

BOOKS i 
o 
r 

BOOKS 

Amateur Photographers 
NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
iu 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
ner. $2.85. 

So You WANT TO TAKE BETTER PIC­
TURES, by A. P. Peck. A friendly, /ace­
to./ace 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 0/ illustrations. $2.10. 
UNIVERSAL PHOTO ALMANAC AND MAR­
KET GUIDE. How, when and what to 
photograph in order to make money 
with your camera ; where to sell dif­
ferent types of prints. $1 .00. 

AMATEUR FILM MAKING, by George H. 
Sewell, A.R.P.S. Useful to the begin­
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated. $1 .60. 
CHAMPLIN ON FINE GRAIN, by Harry 
Champlin. A complete hand-book on 
the entire subject of fine grain, in· 
cluding formulas and how to com­
pound and use them. $1 .85. 

PHOTOGRAPHIC HINTS AND GADGETS, 
by Fraprie and Jordan. How to make 
all kinds 0/ photographic accessories ; 
from film clips to cameras to light­
ing equipment, and so on ; 250 articles 
and nearly 500 illustrations. $3.60. 
PORTRAIT PHOTOGRAPHY, by H. Wil­
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
$4.35. 

PHOTOGRAPHIC ENLARGING, by Frank­
lin I. Jordan, F. R. P. S. One 0/ the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase 0/ the subject and 75 
illustrations, many 0/ them salon­
winners, show the value 0/ correct 
technique. $3.60. 

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

BOOKS ROOKS 

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

big as he is, but containing only one book. 
Dr. Campbell, in commenting on the first 
choice of the teachers, said that its popu­
larity was due to its human appeal and 
to the fact that it was typical. "It might 
have been taken at almost any school, any­
where in the country, at any time," he said. 

DEVELOPMENT BY 
INSPECTION 

T HE often desirable method of develop­
ing films by inspection may be prac­

ticed with the slower brands of film by 
comparing the developing film with a stand­
ard negative. However, unless this guide 
negative is unfixed, it will not do for this 
purpose. The unfixed-out salts must re­
main in the guide negative in order that 
it may match the developing film which, 
even with development complete, looks 
denser than the final, fixed negative will 
be. To obtain the arrested development 
which normally is done by fixing in a hypo 
bath, the comparison negative, according 
to a tip in the Gevaert Sensitizer, is de­
veloped, washed for a short time, and then 
bathed for a short while in a 2 percent 
potassium iodide solution. 

ACID-RESISTING ENAMEL 

FOR the chap who is making his own 
wooden darkroom sink or table, we 

have recently come across a preparation 
that seems to serve the purpose with full 
protection against damage. The material 
is known as Tuf·On No. 274 Enamel and is 
especially adapted for use on articles con· 
nected with photographic work and de· 
veloping. We asked the manufacturers for 
details and this is their report : 

"This is an acid·resisting coating made 
from Bakelite resin, which will protect all 
darkroom equipment from hypo, developers, 
acids, and so on, and when used on trays 
or racks will keep solutions free from con· 
tamination. It can be applied to wood or 
metal solution tanks, reels, table tops, and 
so forth. 

"The material is applied by brush just 
as it comes from the can, and will set in 
about 15 minutes and dry in one hour. 
However, at least eight hours should be 
allowed before strong solutions come in 
contact with it. One coat is usually suf· 
ficient to cover any surface, but if a second 

salon exhibits? You wiu find in Lafayette 

Duraluminum Filter Mounts and Optical 

Glass Filters a quick, reliable and thrifty 

way to improve your prints, enabling you to 

capture all the fine degrees of tone, stamp. 

ing each picture you take-Salon material. 

Check these for "l'a/ue, too - and remem­

ber, you'll find many more great values 

where they came from-the new Lafayette 

Camera Catalog. 

L A F A Y ET T E  C O M B I N A TI O N  S U N S H A D E  
A N D  F I L T E R  M O U N T S  

A combined sunshade and 
/ilter mount scientifically 
designed and precisely 
machined from selected 
duraluminum. The inside 
surface of the shade is 
"Bocked" - not painted. 

Same worR,na'" 
material as the above but 
without the shade feature. 

Fit 3 sizes optIcal glass /ilters. 
ltns Diam. Scwh.dt Pllin T)',I LIm Dilm. Sunshade Plain T)'P' 
2 1  mm. 75c A 30 mm. 1 .98 95c B 
23 mm. $ 1 .69 75c A 32 mm. 1 .98 95c B 24 mm. 1 .69 75c A 33 mm. 1 .98 95c B 
25.5 mm. 1 .69 75c A 36 mm. 2.49 95c C 
27 mm. 1 .98 95c B 37 mm. 2.49 95c C 28.5 mm. 1 .98 95c B 39 mm. 2.49 95c C 
29. 1 mm. 1 .98 95c B 42 mm. 2.49 95c C 
NOTE: Type "A" mounts toke 25 mm. filters; Type 

"B" 32 mm. and Type "C" 39 mm. ��� �� 
ell dyed·in­
the-mass op­

tical glass are spectroscopically 
accurate. Ground to assure absolutely Bat and 
parallel faces. Among the finest on the market 
today. All fit mounts and sunshades above. 

I llfAYmE C A M E R A  
• alpt. 23E • 1 0 0  6th Avl., N a w  York I Rush FREE Camero Catalog 0 
• 
• I ."do •• $ . . . . . . . . . . . . Pl.o •• rush my order. 
• • NAME  .. . . . . . . . . . . . . . . . . . . . . . . . . 
• 
I ADD RESS. . ... . . . . . . . . . ... . . .. . . . . . . . .... . 
• • 
�::·iiI·iiliiI·iiii·iiiiliii·iiilliiiiilliii·iiii·�A�EiiI·iiiI·iiiiiii " .  _ � 
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RAYGRAM PRINT PRESS 
Dries prints evenly . . . eliminates 
buckling of heavy weight bromides . . .  
prevents blisters and uneven contraction 
of emulsion, 
Made of laminated Philippine Duali hard· 
wood. End grain of panels protected with 
plated suips of metal. Entire unir waterproof. 

Made in 3 Si:res 
5 x 7  - $1 .95 
8 x l0 - 2.95 

l l x 14 - 3.95 
At All Leading Dealers 

-� -� 425 FOURTH AVE. NEW 'IORl CITV 

When you write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 
you S�IENTIFI� 
saw 
it in A M E R I �A N  

Bass says 
Here's an unposed 
candid shot of me 
doing my d a i l y  
dozen . . . checking . 
each and every cam- � 
�!� tohC::�tiy 

s
Ub

e
e�: \; '  . . �:: . 

the BASS guaran- ', : .:' 
tee of satisfaction or ' . I ��� a �:i��. 

back � 
That's why they r-4.AL_ 
come to us from all _ - � over the world . . . -� � 
�
n
o�e�

ome back for / / ; 
Leica and Contax 

For "them that like these little playthings" 
be advised that we have a colossal collection 
in all styles and models . . . new and used 
. , , at prices that . . .  but why speak of 
such sordid things as money . . .  just write, 
stating your wants. We answer same day. 

BASS BARGAINGRAM #242 (��g.h!� s��� rci:��n:r ��ee
a
C���n�f ���) 

Lists thousands of alluring Still 
camera bargains. No. 240 tells all 
about Movie equipment. Either or 
both are free. 

SA�� CAMSRA Co. � 119 W.NlADISDN 51: 
CHICAGO. I L L.  Dept. A D  

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

coat is necessary, it would be best to allow 
eight hours for drying before the second 
coat is applied. 

"The only precaution necessary in ap· 
plying the material is that the surface be 
smooth and dry and free from dirt, wax 
or oil, so that the enamel has a good op· 
portunity to make a strong bond with the 
surface. If a surface is oily or has been 
waxed, then it should be cleaned by wiping 
with plenty of turpentine, wiping off the 
excess with a dry cloth. Rough or rusted 
surfaces should be smoothed with sand· 
paper before an application is made. This 
material comes in aluminum, black, gray 
or clear." 

TEMPORARY LENS BOARD 

OCCASIONALLY you may wish to try 
out a friend's lens on your camera or 

to experiment with a lens before deciding 
to make the actual purchase. This is pro· 
vided, of course, that your camera permits 
of interchanging lens boards. To go to the 
expense of making a special lens board is 
out of the question. An effective temporary 
lens board may be made of a thick piece of 
cardboard cut to the required dimensions. 
In the center of the board a hole is cut, 
the diameter of which is slightly smaller 
than that of the lens barrel. Now "screw" 
the lens barrel threads into the cardboard 
hole. The barrel threads will cut threads 
into the cardboard and so hold the lens 
firmly in place while you put it through its 
paces. 

HISTORY IN PHOTOGRAPHS 

T HE formation of a Contemporary His· 
tory Division "to collect and dis· 

seminate photographic information that will 
be of aid to historians," is announced by 
the Photographic Society of America. The 
plan is  to work through existing agencies 
and coordinate the activities of those now 
engaged in this field rather than to set up 
a separate organization. The committee's 
first chairman is Dr. A. J.  Olmsted, Chief 
Photographer and Custodian of the Section 
of Photography of the Smithsonian Institu· 
tion and the U. S. National Museum of 
Washington, D. C. 

One of the most interesting sections of 
the Division will be that devoted to stereo· 
scopic slides and cameras, this phase to be 
under the direction of Robert Dennis, of 
Brooklyn, New York, reputed to be the 
owner of the world's largest collection of 
slides, a total of more than 100,000, and 
old stereoscopes. 

The Photographic Society of America has 
also instituted an interchange of stereo· 
scopic slides for individuals. "Each parti· 
cipant," acording to the announcement, 
"will add a slide to the group that is sent 
for his inspection before sending it on to 
the next individual. When the collection 
returns to him at the end of a couple of 
months, he will remove his old slide and 
substitute a new one. There is evidence 
that there are more users of stereoscopic 
devices in this country than anyone would 
believe and the Society feels that such a 
service would fill a definite need." 

Another plan being worked out by the 
Society is for the interchange of Koda· 
chrome slides. The plan is to have two 
sections ; one for clubs and one for indio 
viduals. The first will work along the same 
lines as the present Club Print Inter�hange 

MAY · 1940 

FIFTH ANNUAL 
SCIENTIFIC 
AMERICAN 

P H OT OGRAP HY 
CONTEST 

More Prizes. More 
Opportunities to Win 

So successful have been 

our past contests, that we 

have been encouraged to 

expand the next one to 

even greater size. Details 

are now being completed. 

Watch for the 

ANNOUNCEMENT OF 
R U L E S  a n d  P R I Z E S  

To Be 
Published Soon 

"Make Money 
With 

Your Camera " 
Photo-Markets 

This  1 44-page book 
tells what to "shoot," 
how and where. Gives 
directions for submit­
t ing p h o t ographs to 
magazines. Lists hun­
dreds of markets for 
photographs, together 
with the  types most 
suitable for each. 

Ninth Edition 
Revised-U p-To-Date 
50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 
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and Loan Exhibit Service of the Society ; 
that is, Kodachrome sets of approximately 
50 slides will be collected from a single 
source and made available for club showing. 

The individual section will consist of the 
work of the participants. Each member 
will add one of his own slide5 to the set 
he receives before passing it on to the 
next individual. He will contribute one 
slide per month to provide 12 different 
groups circulating among units of 52 memo 
bers. 

Anyone wishing to participate in such a 
service should communicate with the Secre· 
tary of the Photographic Society of America, 
10 Park Avenue, New York, New York. 

CLOUDS SAVE THE DAY 

THE presence of clouds is always a good 
excuse for a picture, and subjects which 

ordinarily hold no promise can frequently 
be worked in very nicely when shot against 

"The Bam" 

the background of an attractive cloud effect. 
A barn of itself may or may not offer a 
picture possibility, but in combination with 
clouds against a dark field of sky obtained 
with an orange filter, it may well justify 
a shot, as in the present case. Angle com· 
position seemed to tie the picture into one 
piece. 

LEICA MANUAL 1940·41 

C OMPLETEL Y revised to include the 
latest information on miniature camera 

photography, a new printing of the "Leica 
Manual," designated as the 1940·41 edition, 
has just been issued. A new filter factor 
table is  included, film groupings have been 
changed to coincide with recent advances 
in films for miniature cameras, and new in· 
formation is  included on developers, ex· 
posure, projection, stereo· projection, lenses, 
Leica accessories, and so on. 

DON'T ARGUE WITH THE 

INSTRUCTION BOOK 
" A FTER all," says the concluding sen· ft tence in the foreword to an instruc· 
tion booklet for one of the Filmo cameras, 
"we made the camera, so first try our way of 
using it." There's a lot of common sense 
back of that, obvious though it may appear 
to be. Over·confidence and eagerness to 
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get going with the new outfit frequently 
induces people of newly purchased cameras 
to use the camera before they have read 
the instructions. The consequence too often 
is that something jams because some little 
gadget was not properly adjusted, although 
reference to a single line in the instructions 
would have avoided the accident. 

"We have had a good many comments 
on that sentence, all of them favorable," 
say Bell & Howell, the makers of the Filmo 
cameras. "Before the book went to press, 
we tried out the statement on several dis· 
interested individuals, and as the reaction 
was 100 percent favorable, we dared to in· 
clude it  . • .  One new owner in New York 
City visited our office just to meet the boys 
and to congratulate us on having the 
temerity mildly to twit the owner." 

Personally, we believe that one of the 
principal reasons people do not read in· 
struction books as thoroughly as they should 
is because they are not always as clear in 
their explanations as they should be. Also, 
the size and appearance of the type and 
general layout is not attractive enough. Our 
advice, if anyone wants it, is  this : make 
the instruction book as good-looking as 
your advertising literature, and it will be 
read. 

WHAT'S NEW 
In Photographic Equiplllent 
IT 1/ you aTe interested in any oj the items '-\ described below, and cannot find them in 
our advertuinr columns or at your photo­

graphic dealer, we ,hall be ,lad to tell )"01£ 
where you can get them. Please send a 
stamped envelope with your request. 

KODAK ADVANCE ENLARGER ( complete with 
98mm, fill  lens, $27.50 ) : Specifica' 

tions : Takes all popular amateur sizes, in· 
cluding 314 by 5lh inches ( from which 314 
by 414-inch area may be projected) ;  lens 
interchangeable with any lens mounted for 
use in Kodak Precision Enlarger ; mag· 
nification up to 5lh diameters on baseboard 
with standard lens, up to 13 diameters with 
2·inch lens ( for greater enlargements head 
and bracket may be swung to project on 
floor) ; baseboard 17lh by 22 inches, natural 
finish 5·ply maple, pre·sealed under pres· 
sure to prevent warping ( same base as sup· 
plied for Kodak Precision Enlarger) ; 
column rigid nickel· plated brass tube, 
1-1/16 by 24 inches, vertical, set in die·cast 
aluminum base bracket ; support bracket 
of die·cast aluminum with knurled screw ; 
enlarger head attached with two knurled 
and slotted screws and removable at will, 
to use column as copying stand ; lamp·house 
of sheet metal, aluminum finish, parabolic 
interior curve optically designed to insure 
even reflection of light to negative--opal 
diffusing screen approximately lh inch 
above negative ; lamp 75·watt opal No. 211  
Mazda Photo Enlarger Lamp. 

ALBERT FOUR-WAY SAFELIGHT ( complete 
with filters and stand, $3.95 ) : Through 

simple adjustment, choice of four basic 
filters provided : diffused white light for 
viewing ; red for orthochromatic film ; green 
for panchromatic ; green·orange for en· 
larging and contact paper. Lamp adjustable 
to provide reflected or partially reflected 
light for handling ultra· fast film. Four fil· 
ters built into oblong box with one filter 
on each side. Box itself slides into lamp. 
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• Begin a movie record of your hobby. It 's  
fascinating to see your progress o n  the 
screen, and with a good camera, there are 
unlimited picture possibilities. Take the 
new palm·size Filmo 8,  for i nstance. It  
makes movies with push·button ease. Just 
press the button, and what you see, you get, in 
full color or black-and·white, i ndoors or 
out-even slow motio n! And at  snapshot 
cost! With extra speeds, device for animat­

ing cartoons, and pro­
vision for using spe­
cial lenses and acces­
sories, Filmo i s  a basic 
camera that will meet 
your present and fu­
ture needs. Price only 
$49. 50 .  Made by the 
m a k e r s  o f  H o l l y ­
woo d ' s  profe s s i o n a l  
movie equipment. 

Name _ _ _ . .... . __ ...... ___ .. _ ...... _ ....... - .. -·· __ ····- .... -.... -.. ----.. . 
Address ...... .. __ .. _ ..•.......... __ ..... ·.·· _ _ _  ···· __ · .. ,--_-.. _._ .. _.--- - - -

�1@ftgP.BcP'J9jPIiAPHY Por pleasure or career. All 
phases photography. Commercial. 'TOm 

New., Portrait, Advertlalng, Ii 
Motion Picture, Color. Teaching 
stair of noted authorities. 30th 'fterl's :rear. Send for free booklet. ,. 

New York Institute of Photography 
10 West 33 Street (Dept. 134) • N ew York City ftT Splendid opportunitiell. Prepare ill .... Ipare tilne. EallY plan. No previou. 

, I !  experience needed. common IIchool 
education lIufficient. Send for free �ftiii1O,.na,o bnoklet. "Opportunitlea in Photol"rI,. lP.�_ phy", {ll!.rticllia.rs and requirement.. 

r II American School of Photoaraphw 
Dept� 2285 8 3601 Michlean Av.. Chlcaso, ilL 

SOLAR ENLARGERS 
For amateur and professional 
use. Has remarkable flexibility 

. and accuracy. I mproved light 
and optical system assures 
perfect projection prints. Sizes 
from 3 5 mm. to 5x7 in. Made 
in U.S.A.  Catalog Free. BURKE 8c .JAMES, I NC. 
223 W. MADISO N ST. , CHICAGO 
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s-. �� the Bee Bee 

1 AUw!�:r!..�,� R 
for 

enlarging 
and 

printing 

Radically new in its design features-yet thoroughly 
proved in service, this new Bee Bee Auto-Timer provides 
new accuracy and greater convenienco . . .  eliminates 
many darkroom annoyances. Here are some ot its features : 1 Automatically turns DIY safelight while switch­

• lng on printing light. 2 Reverses tbis procedure at termination ot 
• focusing or  exposure time. 3 Gives split-second accuracy with micrometer 
• control ot 6 0 : 1  ratio. 4. Starts exposure period with slight touch of a 

micro-switch toggle ; exposure automatically 
terminates at time selected. 5. Repeats exposures of exact duration by merely 
touching micro-switch toggle each time ' 
mechanism resets itself. 

' 

It's a truly life-time, precision instrument, made by 
America's leading timer manufacturer. Light and com­
pact ; measures only 4 1fs "  � 4 % "  X 5 �> ". 
Price complete . • . . . . . . . . . . . . . . . . . . .  

-
. . • • • .  $16.75 

See it at dealers, or write for 
comp lete i l l ustrated l iterature. B URL"E IG H�'BROOKS 'NC' 

'P H O T O  00 0 0 0 5  
1 2 6 W 42 •• S T 'R "E "E T  � 

H UND RED S  O F  
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To change filters, operator draws out filter 
box, rotates it to proper color and returns 
it to light. Adjustable ball and socket joint 
for directing light at any angle. 

EFFECTIVE LENS APERTURE KODAGUIDE ( 10 
cents ) : For use in copying and small· 

object photography, when lenses are used 
at other than normal extensions. Covers 
all lenses from 25mm to 30 inches focal 
length, and lens-to· film distances from 1 to 
64 inches. One dial setting, for a known 
lens· to· film extension, indicates effective 
values of / / numbers at that degree of ex· 
tension, and also gives correct factor for 
increasing or decreasing shutter time at 
indicated // number setting, to obtain nor· 
mal exposure. 

TROJAN EASEL ( $6.65) : Will take up to 
11- by 14-inch paper, providing borders 

ranging from % of an inch to 1% inches. 
Channel grip simplifies inserting paper ac· 
curately. Paper firmly held in place by 
clock spring masking bands which lie flat 
and prevent fogging at edges. Borders 
easily adjusted to paper sizes by exclusive 
spring mechanism which eliminates need 
for tightening screws. Easily visible, large 
white numbers. 

BELL & HOWELL DE LUXE MODEL HOME 
FILMOSOUND ($343) : Complete in 

polished walnut cases. Projects either 
sound or silent 16mm movie film. Illumina· 
tion by 750·watt lamp. Complete informa­
tion available on request. 

KODAK PROJECTION PRINT SCALE ( $ 1 ) : 

Ll l R  TH ESE. /t 

Testing device for determining exposure 
ti me and choosing correct contrast grade 
of enlarging paper. Scale is four·inch disk 
divided into 10 numbered sections which 
decrease clockwise in density. Test print i s  
given 60-second exposure, with scale placed 
on top of sensitized paper in paper holder. 
After print is developed, correct exposure 
time, in seconds, can be read directly from 
best sector, as printed. 

Announcing . • • Our New 
UPTOWN BRANCH STORE 336 MADISON AVE., N EW YORK 

<at 43rd St.) 

Opens Apri l 12th 
.35 mm CAM ERAS 

����� .tF �\�5 : : : : : : : : : : : : : : : : : : : : : :  : : : : : :  $:::: 
Wirgln F2.9 Schneider . . . . . . . . . . . . . . . . . . . .  17.00 
Univex Mercury F2 . . . . . . . . . . . . . . . . . . . . . . .  35.00 
Watson Cassar F2.9 . . . . . . . . . . . . . . . . . . . . . .  29.50 
Welt! C.Z. F2 .S . . . . . . . . . • . . . . . . . . . . . • . • • . •  32.50 
Robot I E.C. C.Z.  F2.S . . . . . . . . . . . . . . . . . . . . 79.50 
Zeiss Tenax 11 C.Z. F2.S . . . . . . . . . . . . . • . . . .  119.50 

Y2 V.P. CAM ERAS 
Dolly F4.5 Certar . • . • . . . . . . . . . • . . • . . . . • • •  $9.00 
Foth Derby F2.5 . . . . . • . • . . . . . . . . . . . . • . • . •  19.50 
Baldi F2.9 Trioplan . . . . . . . . . . . . . . . . . . . . . .  22.50 
Falcon Model G. F4.5 . . . • . . . . . . . . • . . • . . • •  15.00 
Dolly F2 Schneider . . . . . . . . . . . . . . . . . . . . . . . . 32.50 

R E F LEX CA M E RAS 
Flexette (twin lens) 2 %,x2�4 F4.5 . . . . . . . . . .  $34.50 
Autotlex ( twin lens) 2 �4X2 �4 F2.9 . . . . . . . . . .  49.50 
Rellecta ( twin lens) F4.5 . . . . . . . . . . . . . . . . . .  12.50 
10 Day Money 
Back Guarantee 

COMMANDER ELECTRIC EXPOSURE METER 
( $20) : Employs photometric principle. 

May be used under wide variety of light 
conditions. Does not require approaching 
the subject but is  employed from the posi· 
tion of the camera. Also adaptable for use 
as an enlarging exposure meter. "Miracle 
Eye" feature gives average reading of en­
tire scene, whether near or far from camera. 
Maker's claim is that the "Miracle Eye" 
makes is possible to measure light on any 
detail of a scene, to obtain reading on 
object unfalsified by stray light, back­
ground, and reflections, to measure an area 
of light as small and as dim as flame of a 
candle 100 feet away. 

KEMP WHIRLPOOL ACTION PRINT WASHER 
($1.50) : New in design and principle. 

Adjusts and converts any sink or basin into 
efficient print or negative washing tank. 
Hypo-laden water, drawn off the bottom, i s  
constantly replaced with clear water flow­
ing at any rate of faucet flow. 

LAFAYETTE DURALUMIN C O M B I N A T I O N  
TABLE·Top TRIPOD : For use with min· 

iature cameras of all types. Weighs only 
8 ounces complete, but said to be capable 
of providing support for weight of about 
100 pounds. Three rubber tipped dura· 
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lumin legs screw into supporting collar, 
which contains "extension neck" permitting 
adjustment of camera on tripod from heights 
of 11  inches to 17 inches. Neck completely 
removable from supporting collar. May 
also be used as handy neckpod by employing 
full leather strap attached to bottom of 
extension neck. 

UTILITY CUTTER (Handle and one blade, 
$1.00 ; extra blades, 60 cents per dozen ) : 

Adjustable device for holding cutter blades 
in proper position. Metal frame fits hand ; 
uses heavy-weight blades that slide into 
handle when not being used. Cuts card· 
board of various weights, heavy wallboard, 
or light veneer wood. Polished aluminum 
handle with wing locknut. 

CHARDELLE FLASH CALCULATOR (50 cents) : 
Rotating device fitting pocket for de­

termining shutter speed and /1 stop for 
various flash bulb sizes at different dis­
tances. Disk carrying row of shutter speeds 
and row of distances, the former ranging 
from "open" and 1/50 to 1/1250 of a sec· 
ond, and the latter from 6 feet to 68 feet, 
is lined up against a row of Weston film 
speeds ranging from 4 to 100. As disk is 
turned, the desired distance is set against 
the speed of the film being used. The // 
stops are on a separate disk, which is turned 
until one of four different light conditions 
(outdoors night, interiors very dark, in· 

teriors average, and outdoors daylight ) 
stands opposite a number designating the 
bulb being used. A table on the back of 
the calculator, which is laminated, provides 
a list of Weston speeds for the most popular 
films and a list of Char delle illumination 
factors, or numbers, for the most frequently 
used flash bulbs. 

HAYNES "SALON" ENLARGING PAPERS : 
Coated with a bromide emulsion which, 

the maker states, is literally loaded with 
extra silver. The result is to produce blacker 
blacks and to bring out deep shadow de­
tails that are often lost with other papers. 
The paper base itself is  of pure rag stock 
of great strength. "Salon" paper does not 
require special handling. Dries to slightly 
greater contrast than when wet. Supplied 
in three different grades. 

MIGHTY MIDGET ADAPTER ($1 .25) : 
Equipped with built·in ejector for use 

with Mazda No. 5 Photoflash bulb. Centers 
bulb in reflector. Ejector discharges bulb 
instantly when slight pressure is applied. 
Ejector has standard screw type electric 
bulb base and may be used with all syn­
chronizers now on market. 

WABASH SUPERFLOOD REFLECTOR LAMP 
($1.10) : Inside·silvered, self-reflecting, 

outside·frosted. Average burning life six 
hours at 115 volts. Lamp and reflector a 
single unit. Silver lining sealed inside bulb 
provides brilliant reflecting surface. Over· 
size bulb gives oversize reflecting surface. 
Special silver-lined neck disk redirects what 
would otherwise be neck-wasted light. 
Scientifically correct coordination of bulb, 
filament, and reflector. 

TIM IT ($12.50) : Combination enlarging ex· 
posure meter and automatic exposure 

switch. Employs test strip principle but 
by automatic operation. Also automatic 
time switch for exposing enlargements. 

© 1940 SCIENTIFIC AMERICAN, INC
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JACOB DESCHIN, conductor of our "Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog· 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials.-The Editor. 

Q. I aIll an aIllateur portrait 
photographer, but recently a friend, 
who owns a beauty salon, asked Ille to 
take SOIlle pictures of her hair styles 
for a display. Can you give Ille details 
as to lighting, call1era angle, and 
filter? I have a good Illiniature view 
call1era, tripod, and four No. 2 Photo­
flood lights with diffusion screens.­
F. G. 

A. Your objective is,  first, to light the 
hair in such a way that the details of the hair 
dress will show up clearly, and, secondly, 
to adopt that angle that will present the 
subject to best advantage and give as com· 
plete a picture of it as you can in a single 
shot. Therefore, you should use one front 
light tilted down towards the head a little, 
depending on the pose, and another light 
from the side and slightly back of the sub· 
ject ; this second light should be at an angle 
of about 45 degrees to the head. The best 
effect is  achieved with spotlights. A com· 
promise can be effected with your lights 
by using cardboard with a hole cut in the 
center. Your lighting should be well bal· 
anced because it is the complete head dress 
that interests you and not just a detail of 
it. Make sure that no dark "pockets" are 
left where light has failed to reach the 
hair. This can be done either by manipulat· 
ing the lights or altering the pose. The 
camera angle will naturally be somewhat 
above the head level. Orthochromatic film 
is recommended for most purposes ; pan· 
chromatic where the hair is very dark or 
very fair. Filters are not necessary. 

Q. I have a 616 Kodak Special 
call1era with f /4.5 Kodak AnastigInat 
lens. There are SOIlle sIllall air bubbles 
in one cOIllponent of this lens. Does 
this indicate an iIllperfection; will it 
cause any defects in the pictures?­
H. R. E. 

A. When we answered a similar ques· 
tion some time ago saying that small air 
bubbles would have no practical effect on 
the image, we were "jumped" upon by a 
reader. We are taking no chances this time 
and will quote from others. L. P. Clerc, 
Hon. F. R. P. S., in his "Photography, The· 
ory and Practlice" : "Beginners have a 
tendency to consider the bubbles seen in 
every anastigmat as a defect. The sole 
effect (of these bubbles ) is  to diffuse about 
one thousandth part of the light - an abo 
solutely negl igible amount." E. J .  Wall, F. 

R. P. S., in his "Dictionary of Photog· 
raphy" : "A lens is not necessarily bad when 
bubbles are present in the glass, but . . .  
it is the exception for a high·class optical 
firm to send out a lens in which large bub· 
bles are visible, although a number of small 
bubbles may be present in a high·class 
anastigmat without being any practical dis· 
advantage." Henney and Dudley's "Hand· 
book of Photography" : "Bubbles in a lens 
generally act merely as direct obstructions 
to light and, unless of unusually serious 
magnitude, are insignificant." So there ! 

Q. We understand that there is a 
special type of filIll used for copying 
Illanuscripts . Can you inforIll us on 
this subject? Also, what size call1era 
would give best results when copying 
pages up to 8% by II inches?-W. L. P.  

A. Any camera from the 35mm minia· 
ture type up may be used for copying 
manuscripts, the camera lens being suit· 
ably supplemented with tubes or close·up 
lens or simply by extending the bellows of 
the camera. In the latter case, the longer 
the available bellows extension the more 
versatile it is  in this regard. For the 
miniature cameras, positive film should be 
used for your purpose. In the larger size 
cameras, commercial or process film is 
used. 

Q. I own a Linhof Technika, size 9 
by 12cIll, with a Zeiss Tessar f/4.5, 
15cIll lens. My probleIll is what lens to 
purchase for portraiture. Can I use a 
telephoto lens? Many say a telephoto 
will not give Ille the perspective of a 
long focal length lens ; that I will have 
a larger iIllage, but with distortion. 
Could I use a siIllple rapid rectilinear 
lens which is of lO-inch focal length? 
-C. F. P. 

A. The rapid rectilinear lens will do 
the trick very well, but of course, the slow· 
ness of the lens, usually f/8, may be some· 
what of a deterrent in portraiture, particu· 
larly where children are concerned. How· 
ever, if the lights are strong and near enough 
to the subject and you employ the very fast 
film emulsions, this should prove no great 
handicap. So far as distortion is concerned, 
this is  caused by a near viewpoint and not 
by the design of the lens. At a good distance 
from the subject, say eight feet or so, there 
should be no distortion in perspective with 
a telephoto lens. 
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U N IVERSAL 
P H O T O  ALMA NAC AND  
MAR K ET GU I D E  
1 9 4 0  

,-lMATEUR photographers who 1-\.. feel that they should be able 
to make money with their cameras 
will find in this book many hints that 
will be of value. A series of articles 
tells what, when, and how to photo· 
graph, how to sell your photographs 
profitably, how to handle your equip­
ment, what picture journalism con­
sists of and how to make contacts 
with editors, and many other things 
that the would-be photo journalist 
will want to know. A pictorial section 
presents some of the work of this 
country's foremost photographers ; a 
large formulary gives in compact 
form most of the standard formulas. 
The market guide section tells who 
purchases what kind of photographs, 
approximately the price paid, and 
gives other pertinent data regarding 
hundreds of publications that are in 
the market for photographs. 

Includes Articles BU 

JACOB DESCHIN, A.R.P.S. 

HY SCHWARTZ, The Kalart 
Company 

WALTER LITTEN, Bausch & 
Lomb Scientific Bureau 

T. THORNE BAKER, F.Inst.P., 
F.R.P.S. 

ARTHUR L. GALE, Editor of 
Moyie .1lIakers Magazine 

NORRIS W. HARKNESS 

RICHARD K. WOOD 

AUGUSTUS WOLFMAN, E. 
Leitz, Inc. 

RUDOLPH PFEIFFER, Jr., 
Technical Consultant of Kin. 
O-Lux, Inc. 

J OHN HUTCHINS, A.R.P.S. 

ALEXANDER MAXWELL, 
Technical Research Dept. of 
Popular Mechanics 

FREDERICK LEWIS, Black 
Star Publishing Co. 

and many others 

284 pages • $1.00 postpaid 

For sale by 

SCIENTIFIC AMERICAN 

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

© 1940 SCIENTIFIC AMERICAN, INC



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

OUR BOOK CORNER 
THE Book Department of Sci-

entific 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 avail-

PARTNER OF NATURE 

By Luther Burbank 

C OMPILED and compressed into one 
volume, this is a collection of the 

famous plant breeder's writings. The prin· 
ciples of plant breeding, rivalry of plants, 
new flowers and new colors, harnessing 
heredity, breaking the rules, planning a 
new plant, interesting failures, fixing good 
traits, building a new fruit, plums, berries, 
practical pollenization, seedling propaga· 
tion, grafting and budding-these are the 
chief subjects covered, all in a direct, un· 
pretentious and non-technical way. (315 
pages, 5% by 8 inches, 29 illustrations. ) ­
$3.10 postpaid.-A. C .  I. 

THE PHOTOGRAPHIC PROCESS 

By Julian Ellis Mack and Miles J. Martin 

DESIGNED as a text book for college 
use, the thoroughness and systematic 

treatment that has gone into the prepara­
tion of this book will be appreciated as well 
by the general reader with a genuine curi­
osity to know just what makes photography 
tick. In the words of the authors, the book 
is "not intended to be either a handbook of 
practical methods or an exhaustive reference 
work," but "is concerned chiefly with the 
principles and basic techniques of the pro­
cess." (586 pages, 7% by 10%, inches, 15 
full-page photographic reproductions, nu­
merous illustrations. ) - $5.10 postpaid. ­
J. D. 

THE OSCILLATOR AT WORK 

By John F. Rider 

THE idea behind this book, as stated in 
the author's foreword, is to get the 

users of oscillators and signal generators 
better acquainted with these instruments -
how they function, the uses to which they 
can be put, and how their performance can 
be checked. The first nine chapters are 
devoted to descriptions of the several types 
of vacuum-tube and electro-mechanical os­
cillators which are in common use today. 
The tenth chapter deals with the modula· 
tion of oscillators, with particular attention 
paid to frequency modulation, which is be­
coming of increasing interest in the com· 
munication field. The next two chapters 
consider the requirements of signal sources 
in regard to their design and performance. 
Chapter XIII tells how to check the various 
types of signal sources and the different 
troubles which might arise. Inasmuch as 

able 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. 

this book is aimed at the radio serviceman, 
a chapter is devoted to the testing of receiv­
ers and the part that oscillators play therein. 
The last chapter describes the various oscil· 
lators that are incorporated in superhetero­
dyne receivers and how they can be checked. 
Many different laboratory tests are de­
scribed in the Appendix. This book should 
be of particular interest to the student and 
laboratory worker who desires a better 
knowledge of oscillators and signal genera­
tors. The functioning of these instruments 
is clearly explained without the use of in­
tricate mathematics and the latter portion 
of the book should prove of great value. 
(256 pages, 5% by 8% inches, illustrated. ) 
-$1.60 postpaid.-A. P. P. 

THE PHILOSOPHY OF JOHN DEWEY 
Edited by Paul Arthur Schlip 

SEVENTEEN great thinkers, including 
Bertrand Russell, George Santayana, 

and A. N. Whitehead, scrutinize the writ­
ings of the great American philosopher, 
and at the end Dewey writes a rejoinder. 
All this constitutes virtually sitting in a 
university seminar with Dewey and his out­
standing critics. (708 pages, 6 by 9 inches, 
one illustration. ) -$4.10 postpaid.-A. C. I. 

PRACTICAL ELECTRICAL WIRING 

By H. P. Richter 

RESIDENTIAL, farm, and industrial 
wiring of all types of electrical equip· 

ment from the simplest socket to electric 
motors and transformers is discussed. One 
section is devoted to theory and basic prin­
ciples ; another to actual wiring, residen· 
tial and farm ; and a third to actual wiring, 
non-residential projects. A highly practical, 
well illustrated book for every technician. 
(503 pages, 5%, by 8% inches . )  - $3.10 
postpaid. - F. D. M. 

TELEVISION 

By V. K. Zworykin and C.  A. Morton 
"ELECTRONICS of Image Transmis· 

sion," the subtitle of the preilent 
book, is a simple yet accurate statement 
of its content. In the text, the authors have 
gathered the scattered literature regarding 
electronic television and have presented it 
in compact form for the reader who desires 
a detailed survey of this newest of prac­
tical means of communication. The book is 
divided into three general parts : funda­
mental physical phenomena, the field of 
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television as a whole, and an analysis of the 
components of electronic television. This 
is a thoroughgoing book that requires study 
if the reader is to gain the greatest benefit. 
(646 pages, 6% by 9% inches, thoroughly 
illustrated with drawings and photographs. ) 
-$6.10 postpaid.-A. P. P. 

WOODWORKING AS A HOBBY 

By Emanuele Stieri 

PRACTICAL instructions for planning a 
workshop, choosing and using hand 

tools, are followed in this manual by de­
tailed chapters on the use of the bench 
saw, lathe, jig saw, jointers and shapers, 
and the drill press. Other chapters deal 
with types of wood, making joints, wood 
finishing, and using glue. Final chapters 
describe projects such as shelves, coffee 
table, magazine rack, corner cabinet, pipe 
rack, and gate-leg table. The book is by a 
man who obviously has used the tools, not 
merely an "armchair" woodworker. (268 
pages, 4% by 8 17/64 inches, 227 illustra­
tions.) -$3.10 postpaid.-A. C. I. 

THE STOREHOUSE OF CIVILIZATION 

By C. C. Furnas 

MEATY is the outstanding word with 
which to characterize this book which 

will be widely read by thinking people and 
kept for reference afterward. It combines 
with a comprehensive view of our natural 
resources-minerals, plants, animals, fuels, 
salts of the sea, and energy from the sun­
a mature discussion of the problems of 
.converting them into the goods and ser­
vices of our civilization. The long chapter 
on social impacts and implications will pro­
vide much food for thought to those who 
like to think ; likewise will the long chapters 
on the chemical age ( synthetic compounds) 
and on the energy supply. (562 pages, 5% 
by 8% inches. 38 charts, 14 figures. ) ­
$3.35 postpaid.-A. C .  I. 

HOW TO DESIGN AND 
INSTALL PLUMBING 

By A. J. Matthias, Jr. 

A LL types of plumbing for the farm as 
..tl. well as for metropolitan houses and 
buildings. Includes details of installation 
of all piping and equipment for sanitation 
and for drinking water. Latest types of 
farm disposal units are explained in detail. 
(388 pages, 5%, by 8% inches, over 300 
illustrations.)  - $3.10 postpaid. - F. D. M. 

NO LIFE SO HAPPY 

By Edwin Lewis Peterson 

To the trout fisherman, as to few other 
men, the pleasures of retrospection and 

anticipation rank high among the fascina­
tions of his favorite sport. The author of 

«We can supply our readers with any 
� of the books reviewed in this de­
partment. Prices quoted include do­
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

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

FOR OTHER BOOKS YOU WANT, SEE PAGES 294 AND 307 
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this volume so successfully awakens mem­
ories of sights, sounds, and smells of the 
stream as to cause the angler-reader to 
ruminate nostalgically on piscatorial ad· 
ventures of the past, and simultaneously to 
anticipate more extensive angling excur· 
sions in the future. The author has aptly 
said : "It is nothing to those who do not 
feel it ; it is everything to those who do." 
This is a book packed with sound fishing 
lore, wrapped tastefully in a series of ex· 
periences concerned with a quest for the 
giant trout, "The King." W. J. Schaldach 
has provided nine illustrations in harmony 
with the outdoor spirit of the book. ( 221  
pages, 5% by 7% inches. ) - $2.60 post· 
paid. - A. D. R., IV. 

EXPERIMENTING AT HOME WITH 
THE WONDERS OF SCIENCE 

By Eugene Hodgdon Lord 

MANY of the simple home experiments 
on which noted scientists of today 

cut their eye· teeth are collected in this 
excellent volume of 98 interesting "tricks." 
They include such things as boiling water 
in paper bags, chemical fires, matches that 
won't burn, flame· proofing cloth, making 
sugar crystals, telephoning through a string, 
magic handkerchiefs, chemical gardens, and 
electricity and magnetism. An excellent 
volume for the youngster with a mechanical 
bent, and for hobbyists. (243 pages, 6% 
by 8 inches, well illustrated. ) $2.10 post· 
paid. - F. D. M. 

THE COMPLETE GUIDE TO SOILLESS 
GARDENING 

By Dr. William F. Gericke 

IT had to come - this comprehensive and 
authentic guide by the man who in· 

vented soilless gardening. Others have fol· 
lowed Dr. Gericke's footsteps in experi· 
mentation and a number of books have been 
written by them ; however, here is the com· 
plete discussion of all phases of this fasci· 
nating work from start to finish by the one 
man who should know most about the sub· 
j ecr. It tells what the grower, amateur or 
professional, wants to know concerning 
chemicals, apparatus, various crops and 
flowers, with also a chapter on the eco· 
nomics of this new scientific method of 
growing food plants. (285 pages, 6 by 9% 
inches, 59 photographs.)  - $2.85 postpaid. 
- F. D. M. 

THE BOYS' BOOK OF PHOTOGRAPHY 

By Edwin Way Teale 

ALTHOUGH this book is  directed par· 
ticularly at the younger amateur pho· 

tographer, it  should find many readers 
among those older in years yet young in 
experience. It runs the whole gamut of 
photography from history to modern prac· 
tice. Not only is  the reader told how best 
to handle his camera but is also guided 
briefly, yet sufficiently completely, through 
the simple phases of darkroom work that 
will enable him to go on to more advanced 
fields. The text is  written in a light vein ; in 
many cases it  touches much too briefly on 
certain aspects of the subject, but this is 
not too much of a drawback when the scope 
of the whole book is considered. ( 252 
pages, 5% by 8% inches, a large number 
of drawings and full page photographic 
reproductions . )  -$2.10 postpaid.-A. P. P. 
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The Editors Recommend 
Best 
Sellers 
in Science 
1 SOILLESS GROWTII OF 

• PLANTs-By Carleton Ell" 
and Milton W. Swaney. Complete 
information, popularly presented, 
regarding the problems and dif· 
ficulties of tank farming. Form· 
ulas for chemicals and instruc­
tions for preparing tanks and 
other containers are given. Rec­
ommended to both experimenters 
and commercial growers. $2.85 

2 GROWING PLANTS WITH· 
• OUT SOIL - By D. R. 

Matlin. Plant chemiculture in 
full detail, plus discussions o f  
plant environment, root-grow­

.ing substances, cuttings, insect 
pests, pl ant food deficiency, 
planting calendars, related sub· j ects. $2.10 

3 GROWING PLANTS IN NU· 
• TRIENT SOLUTIONS - By 

Wayne I. Turner and Victor M. 
Henry. Slightly more techni­
cal, complete data on tank 
farming, making equipment, 
mixing solutions. Also chem­
istry and mathematics of solu­
tions, analysis of chemicals, 
sources, plant physiology, tech­
nique o f  nitrogen-potassium 
b alance, etc. $3.10 

4 PROCEDURES IN EXPERI. 
• MENTAL PHYSICS - By 

lohn Strong, Ph.D. With four 
other scientists, Dr. Strong has as­
sembled a wealth of useful data 
of a wholly practical kind for the 
constructor, experimenter, and 
skilled craftsman. Many lucid i1. 
lustrations. $5.10 

5, SCIENCE EXPERIENCES 
• WITH HOME EQUIPMENT 

-By C. I. Lynde. A book of 200 
simple home tricks based on 
physical laws, each experiment 
being illustrated and its princi· 
pIe explained. $1.45 

6 THE ENGI1'I'EER'S SKETCH. 
• BOOK OF MECHANICAL 

MOVEMENTS-By Thomas Wale 
ler Barber. Working drawings 
of practically every conceivable 
movement, device, appliance, and 
contrivance employed in the de­
sign and construction of ma­
chinery for every purpose. Near­ly 3000 illustrations. $4.35 

7 THE PROPERTIES OF 
• GLASS - By George W. 

Morey. Scholarly, exhaustive 
volume for glass men and tech­
nicians. Covers all phases of 
the subj ect. $12.60 

8 OH DOCTOR I MY FEET I-
• By Dudley J. Morlon, M.D. 

Help for foot sufferers. Scien· 
tific treatment which makes pos­
sible discarding of arch supports 
and special shoes and stopping of 
exercises. $1.60 

10 H O W  T O  T H I N K  
• STHAIGHT-By Robert 

H. Thouless. A book that will 
definitely clarify your thinking 
and show you the argumenta· 
tive tricks of others. $2.10 

The ahove priees are post. 
paid in the United States. 
Add, on foreign orders, 25e 
for postage on eaeh book. 

11. :;8:�!!� E��: 
"Bible of the mechanical indus· 
try," enlarged to 1 8 1 5  pages of 
latest standards, data, and in­
formation required daily in the 
shop and drafting room. $6.10 

12 ARC WELDING IN DE. 
• S I GN, MANUFACTURE 

AND CONSTRUCTION-Edited 
by Jame. F. Lincoln Arc Weld­
ing Foundation. Actual (prize) 
solutions of arc welding prob­
lems in the field. About welding 
for welders. $ 1.50 in United 
States ; $2.00 elsewhere. 

13 MEN, M I R R O R S  AND 
• STARS-By G. Edward 

Pendray. New edition of a very 
popular book. Chief addition is  
a chapter on the 200·inch tele· 
scope. $3.10 

14 ATOMIC ARTILLERY-
• By John Kellack RoberlBon. 

Electrons, protons, positrons, 
photons, neutrons, and cosmic 
rays in plain language. Also 
transmutation of the elements 
and manufacture of artificial 
radioactivity. $2.35 

15 J A N E ' S  FIGHTING 
• SHIPS, 1939. Latest edi­

tion of a world-famed London 
authority o n  all world navies. 
Discussions, data, photographs, 
silhouettes, details of construc­
tion. A "must " reference for all  
with naval int erests. $22.50 
16 THE MYSTERIOUS UNI. 

• VERSE-By Sir lames 
Jeans. Covers a remarkably 
broad territory, touching on ev­
erything new In modern physics, 
astrophysics, and cosmology. 
Many men of science now are 
leaning toward a non-material­
istic interpretation of the uni­
verse and Jeans i s  one of these. 
- (Formerly $2.40. ) Now $1.10 

(Revised List) 23 SUNDIALS-By R. NellIlon 
• and M argarel L. M oyo". 

The best book 011 sundials. A 
practical work by a landscape 
architect and a professional as­
tronomer. Illustrated. $2.10 

24 A MARRIAGE MANUAL-
• By Hannah M. Slone, M.D., 

and Abraham Stone, M.D. A 
practical guide to sex and mar­
riage, covering fitness for mar· 
riage, mechanism of reproduc­
tion, prevention of conception, 
and similar vital subjects. An­
swers questions most often asked 
these authors by their consult· 
ants. $2.60 25 THE GLASS GIANT OF 

• PALOMAR-By David O. 
Woodbury. Most readable story 
of human side of behin d·the· 
scenes work on the great 200-
inch telescope. Swiftly moving 
n arrative begins with concep­
tion o f  telescope and proceeds 
steadily down through work in 
1 939.  Authentic. largely about 
people, plus engineering. 

$3.10 

26 SCIENTIFIC METHOD­
• By F. W. W'e.,awoy. An 

omnibus of the scientific method 
for those who wish to learn to 
think straight. Clearly written for 
the serious person who, after read­
ing it, will feel that his thinking 
processes have been melted down 
and recast. $3.85 

27. ��� S�I:.T'J��'btfE�� 
FORMULAS-By A. A.  Hopkin •• A standard reference volume of 
more than 1 5 ,000 formulas. In­
dispensable in the laboratory, 
workshop, home. $5.50 

28 THE COSMETIC FORMU. 
• LARY-By H. Bennett. 

Creams, lotions, skin and hair 
tonics, permanent wave solutions, 
lipsticks, everything for the 
beauty parlor. $3.85 

17 PLASTICS, PROBLEMS AND PROCESSES-By Dale 
• E. Man&perger and Carson W. Pepper. For hobbyists 

and experimenters, this volume gives a large number of de­
tailed plans and instructions for making all kinds of useful 
and ornamental articles from tubes, rods, sheets, and blocks 
of plastics. $2.70 

18 MOLDING AND CASTING-By Carl Dome Clark. 
• Use of wax, plaster, sulfur and other materials in 

casting. For craftsmen, criminologists. dentists. artists. etc. $4.60 19 HOUSE CONSTRUCTION DETAILS- Compiled 
• By Nelson L. Burbank. For architects, contractors, 

builders. Practically ever y conceivable house construction 
detail in drawings, photographs, discussion. Has a Shop­
crafter's Corner. $3.10 

20 THE HANDY MAN'S HANDBOOK-By C. T. Schaefer. 
• Fourth edition of a very popular book-a practical 

manual on the use of tools and how to do all sorts of odd 
jobs around the home. $1.10 

21 THE ROMANCE OF AS. 
• TRONOMY-By Fl"rence 

A. Granda'. The author writes 
for the average reader who would 
like to know more about the 
stars and the planets. Her hook 
brings to life the facts of astron· 
omy through picture and story. 
lIJustrated with striking photo· 
graphs and diagrams.-(Former· 
Iy $ 5 . 00. ) $1.85 

22 SNAKES OF THE WORLD 
• -By Raymond Le Ditmars. 

Probably the most readable, at· 
tractive and extensive discussion 
of the subject yet offered to the 
general reader. It discusses the 
more than 2000 different kinds of 
snakes. Superb iIIustrations.­
(Formerly $6.00.)  $2. 10 

29 P A T  E N T FUNDAMEN. 
• T A L  S - By Adelbert 

Schapp. Non-technical treatise 
on patent, trade-mark, and copy­
right procedure. An invaluahle 
guide for the layman. $2. 10 30 BETTER BUSINESS LET· 

• TERS-By L. E. Frailey. 
For finer, more human, and de­
cidedly more modern letters 
th an are ground out by mil­
lions daily. Correspondence 
problems, promotion letters, 
etc. '2.10 

Write us for information on 
books on any subject whieh 
interests you. 'We can supply 
any book in print. 
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.� T E L E S C O P T I C S  � 
A Monthly Department for the Amateur Telescope Maker 

Conducted by A L B E R T  G .  I N G A L L S  

READERS of this department will recall 
the description, published here in 

April, 1939, of a 10" off-axis reflecting tele­
scope made by Norbert J_ Schell, 1019 Third 
Ave., Beaver Falls, Pa., around an off­
axis mirror made by T_ G. Beede, Youngs­
town, Ohio-a mirror figured the same as 
if i t  were a section cut out of a larger mir­
ror and to one side of the center. Figure 1, 
reproduced from that description, will re­
call and explain this telescope. In use, it 
gave refractor performance in  a reflector, 
because diffraction from the diagonal was 
eliminated, as was astigmatism, the short­
coming of the crude Herschelian_ 

The same team-Schell and Beede-have 
now gone one step further-the criss-cross 
off-axis telescope_ Schell writes : 

"Here is a sketch ( Figure 2 )  of the hor­
rible details, also photographs (Figures 3 
and 4) , of this telescope as it appears when 
put together in a rectangular plywood tube. 
The performance is pretty sweet-better 
than the simple off-axis. You ask me to 
tabulate the specific advantages. Here they 
are : 

1 :  Long-focus primary-easier to figure 
than short focus. 

. 

�""'�----- 75· ----�>-I n I AXIS PI" COLLI MATION - - - - - _  
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Figure 1 :  The off-axis principle 
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Figure 2 :  Criss-cross principle 

2 :  Folded-back focus, a-Ia-Cassegrain­
most convenient observing position. 

3 :  Flat only half the size of the primary 
-easier to make than full size. 

4: Tube length only half as long as focus. 
5 :  Disposition of surfaces permits light 

baffles, eliminating any light not reflected 
from primary_ 

6 :  Wooden tube--better than metal. 
Also, because of the shape of this tube, most 
of the light is  kept away from sides of the 
tube, reducing tube air-current troubles_ 

"This combination of mirrors can be ar­
ranged fOf use of a warmed observing room, 
by shooting the light from the flat up the 
polar axis-no added reflections being neces­
sary. 

"This arrangement of a long-focus mir­
ror and half-size flat was thought up by 
Beede. The only part I contributed was 
to twist the main mirror around 1800 and 
thus bring about the criss-cross feature. 

"No particular trouble was encountered 
in getting a good alinement. 

"The mounting shown was made in a 

314 

Figure 3 :  Criss-cross, in the flesh 

Figure 4 :  Eye end of criss-cross 

hurry, to try out this design. It is stiff 
enough, but no considerations of appear­
ance went into it. 

"The 10" mirror works as a section of an 
imaginary paraboloid of 46" diameter. 
This is necessary in order to get far enough 
off axis to introduce the 6" flat at the posi­
tion wanted without obstructing the light 
reaching the primary. 

"The primary mirror has a 148 1/2" focal 
length and is offset 19" from the theoretical 
axis. The 6" flat is 67" from the primary 
and the focus is 81 1/2" from the flat." 

MORE of Beede's mirror work : "En­
closed," writes Leo J .  Scanlon, of 

Valley View Observatory, 186 Van Buren 
Street, Pittsburgh, Pa., "are pictures (Fig­
ures 5 and 6) of a 6" Cassegrain telescope 
-the world's best-made for me as a 
token of appreciation by two other amateurs. 
The 6" mirror and secondary were made 
by T. G. Beede of Youngstown ; the mount­
ing, tube, and tripod by Emmor Kelley, of 
Brownsville, Pa., (he of anniversary whistle 
clock farne--see this department, Oct. 
1938) . Beede did a perfect job on the mir­
rors, and Kelley has produced the finest 
telescope of his career. 

"The tripod has tension-taker-uppers at 
the headjoint to make it secure. The legs 
are braced by a special device attached 
under the tripod head. 

"The tube is of Micarta, cloth base, fin­
ished in several coats of black Duco rubbed 
to a satin surface_ It is removable from the 
mounting, this being done by unscrewing 
the two trunnion bolts. Incidentally, these 

can't fall out when unscrewed. The cell 
has a ventilating plate ( Figure 5) which 
can be opened or closed at the turn of a 
knob near the eyepiece. 

"The yoke was fabricated by welding 2" 
tee-section steel girders and is exceptionally 
rigid. The slow motions in RA and declina­
tion are velvet smooth and have no black­
lash, as there are provisions for eliminat­
ing this or for applying tension to the 
bearings in both coordinates_ The tripod 
head and polar axis housing are of cast 
aluminum_ 

"The only contribution I made to the 
telescope," Scanlon continues, "is the 
method of adjusting the secondary mirror. 
r gave Kelley the idea and let him work it 
out-so all the credit for its success belongs 
to him. The secondary mirror is held by 
the usual fins to a ring. This ring can be 
tilted in any direction, or made to approach 
or recede from the main mirror, by using 
a screwdriver on three adjusting lugs at 
the eyepiece end of the telescope, through 
the holes shown by the arrows ( Figure 5 ) . 
Turning these lugs operates a left-right 
bushing at the ends of the rods supporting 
the framework for the secondary. This 
framework (Figure 6) slides down into the 
tube and is guided and spaced by additional 
lugs bolted to the inside of the tube itself. 
The secondary adjustment is then quite 
simple ; just remove the eyepiece and look 
in while you adjust with a screwdriver from 
the rear of the cell. Any slight error of ad­
justment is immediately corrected. You can 

Figure 5 :  Beede-Kelley to Scanlon 

Figure 6 : .  We too think it's great 
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Figure 8 :  Beede and 20" cellnlar 

line it up perfectly while looking at a star. 
I think it's great ! 

"Figure 6 also shows the light-shield for 
cutting off direct illumination from the field 
to the eyepiece, during daytime use-though 
it is left in permanently." 

Concerning tubes such as the one used 
on this telescope, Scanlon writes : "There 
are two kinds of tubes available at the 
Westinghouse Company in West Pittsburgh, 
Pa. One is a laminated Micarta paper 
tube rolled under pressure on mandrels and 
glued with a Bakelite varnish. The other, 
also Micarta, is itt cloth material wound on 
a mandrel in similar fashion, same varnish 
binder of Bakelite cement. Each is baked 
to harden and is quite as strong as alumi· 
num, without the metallic drawbacks." 

For several years your scribe has been 
hearing echos of Beede, of Youngstown, 
Ohio, mentioned above in connection with 
two telescope descriptions, generally from 
the direction of western Pennsylvania. 
Leo J. Scanlon some time ago told your 
scribe that he was an old-time worker of 
most remarkable skill. N. J. Schell, men· 
tioned above, also discovered him and so did 
others. Yet, never a written word or a syl­
lable came from the man himself, until 
one began almost to believe him legendary, 
like Homer. Thanks to Schell, who has now 
provided some requested personality notes, 
and to Beede's sidekick, Leo F. Grandmon­
tagne, Box 833, Youngstown, Ohio, who 
finally managed to get him to submit peace­
ably to being photographed (Figures 7 and 
8) , Beede comes at last into focus. 

He is about 68 years old, a retired master 
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TINSLEY LABORATORIES 
Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits ; Ramsden, Huygenian, Orthoscopic, and Solid Oculars ; 
Rack and Pinion Eyepiece Holders ; Prism or Diagonal Spider Systems ; Rough 
Cast Mirrors, Cells and Mountings ; Silvering and Aluminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 
Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting. Finished mirrors, lenses and mountings. 

Write for complete specifications and prices 

2035 ASHBY AVENUE BERKELEY, CALIFORNIA 

SHORTER POUSHING TIME 
Pierce's #6 Finishing Abrasive gives the best ground sur­
face we have seen in 20 years of experiment. It is much 
finer than "600 emery" and handles beautifully. Supplied 
with our kits or separately at SOc per ounce. 

"Richest Field" eyepieces, 1" field, %" eye apertures. 
1 .14 to 1 .28 efl. (Specify ) .  Spiral focussing sleeve $7.50 

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 nIirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce _ 11 Harvard St. _ Springfield, Verlllont 

Surface Hardened 
ALUM I 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"­
$5.00 and 1 2 % "-$8.00. Up to 36" on request. 

LEROY M. E. CLAUSI N G  

720 G reenwood Ave. Wilmette, I I I .  

KITS OUR SPECIALTY 
4" kit $ 2.95 Pyrex . . .  $ 4.25 
6" kit 3 .75 Pyrex . 5.50 
8" kit 6.75 Pyrex . . .  8.50 

10" kit 9.95 Pyrex 13.95 
12" kit 14.75 Pyrex . .  24.00 

Kits contain 2 glass discs, 8 grades of abralivel 
( fewer do not insure an optically perfect lurface ) ,  
rouge, pitch or beeswax, and instructions. 

M one'Y·back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

PYREX MIRRORS 
Made to order, correctly figured, polished, and 
parabolized. Precise workmanship guaranteed. 
Prices on request. 

WE DO POLISHING. PARABOLIZING. AND 
ALUMINIZING 

( Send for our NEW. ENLARGED, and ILLUS­
TRATED catalogue.) 

M. CHALFIN. I4ZS L.n,'en •• A .... New T ..... . N. T. 

BUILD A PRISMATIC REFRACTING TELESCOPE 
We will sell you raw glass and rough castings 
or finished prisms and lenses and machined 
castings or finished instruments. 

Write for free l iterature and prices. Blue Prints 
and Instructions Furnished. 

Also, Parabolized Pyrex Mirrors. 

ROBERT R. CARTER 
2125 Spauldinq Ave. Berkeley, Calif. 

C. C. YOUNG 
Supplies for Amateur Telescope M akers. 6" Equatorial Mounting $35.00 

Write /or new Catalogue 
517 M ain St. East Hartford, Conn. 

,...---- EVERYTHING FOR THE ----, 

AMATEUR TELESCOPE MAKER 
Precision Workmanship, Good Quality, 
Low Prices. Money Back Guarantee 

K I T S-O U R S P E C I A L T Y  
4" $2.95 PYREX $4.00 
6" 3.75 PYBEX 5.50 
B" 6.50 PYBEX B.oo 10" 9.75 PYREX 13.75 

OT H E R  S I Z ES P R O PO RT I O tiATELY LOW 
Each kit has 2 glass discs. correct thickness, tem­
pered pitch, rouge, 8 assorted abrasives (fewer may 
not give perfect optical surface) ,  instructions. etc. 

F R E E  ALU M I N I Z E D  D I A G O N A L  with each kit 
6" kit with book "Amateur Telescope Making" $6.25 

ALUMINIZING 
A harder a n d  brighter aluminum coating that 
produces a lasting and superior reflecting 
surface. Guaranteed not to peel or blister. 

6"-$2.50 8"-$ 3 . 5 0  1 0"�5 .00 

Other Sizes Proportionately Priced 

MIRRORS TESTED FREE OF CHARGE 
KELLNER EYEPIECES 

u. S. Government 1 "  F. L. Kellner achromatic re­
modelled and fitted into our standard 1 % "  brass 
cells. You should own one-no matter how many 
eyepieces you have. 

WORTH $8.00. SPECIAL PRICE . . . .  $4.00 

M I R R O RS, ALL S I Z ES, M A D E  TO O R D E R  
P R I S M S  - EY E P I ECES - ACCESSO R I ES 

FREE catalog Telescopes, Microscopes, Binoculars, 
etc. Instructions jor Telescope Making, 10c.  

PRECISION OPTICAL SUPPLY CO. 
1001 E. 1 6 3 rd Street New York City 
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MAKE A TELESCOPE MIRROR WITH CONFIDENCE! 

Qtrnftnmru K I TS 
If you have hesitated making a telescope mirror 
because of lack of experience--get a Craftsmen 
"Jupiter Klt" l New, different, It supplies beginners 
with an Inexpensive, complete, quality kit. Advertised 
for first time last month the response from beginners 
and others proves its sterling value. Low overhead. 
cash buying and experience are reasons for such a 
bargain. Craftsmen Instructions give step-by-step 
methods from start to finish, and reveal for tlrst 
time the easy, simple diagrams of strokes used by 
professionals I Kits include Instructions; tool and 
mirror discs of correct ratio thickness (annealed, not 
pressed glass ! ) .  bevelled edges ; 9 abrasives in tins ; 
rouge; pitch: beeswax : turps; diagonal and 

FREE f�;����Ti�:)fo�l�:{:��ge ����r���h 
o�ak����� 

Nebulae, Solar System, (Planets and Moon) etc . ,  and 
star Maps for Seasons. Free with each Kit ! (25c 
without Kit.) Prices below are F. O. B. 

4" Kit . . .  $2.90 Pyrex . . . . . .  $3.90 
6" Kit 3.65 Pyrex 5.40 
8" Kit 6.40 Pyrex . . . . . .  7.85 

10" Kit 9.50 Pyrex . . . . . .  13.50 
Easy to older ! Just enclose $1 and pay balance to 
Expressman on delivery. (Instructions without Kit 
only $2) . CRAFTSMEN TELESCOPES, Ridgewood, 
N. J. (Box 76) .  

MANY STILL 
ARE NOT 

AWARE 
that there is a companion 

volume to "Amateur 
Telescope Making." 

"Amateur Telescope Mak­

ing - Advanced" has 57 

chapters, 650 pages, 359 il­

lustrations and over 300,-

000 words, dealing with ad­

vanced mirror technic, flat 

making, eyepiece w 0 r k , 

drives, aluminizing, obser­

vatories and many other as­

pects of the optical hobby. 

Published 1937. 

"Amateur 

Telescope Making 

Advanced" 

Edited by 
Albert G. Ingalls 

Postpaid $3.00, domestic 
$3.35, foreign 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 
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plumber and plumbing contractor, and 
started making mirrors in 1898, after visit· 
ing an elderly clergyman named Dr. John 
Peate, of Greenville, Pa., who, after 16 
years of mirror making, had cast a 62" 
mirror, said now to be at the Smithsonian 
Institution. He has been making mirrors 
ever since, mostly as an amateur. He 
was once visited by Prof. Ritchey. "Beede 
does not hurry his work," Schell states, 
"but when he turns a job loose you can 
swear by it. On jobs, such as flats, his 
methods are tried and sure, and he carries 
them through without any back·tracking, 
and in surprisingly short time considering 
the quality of the finished product. He 
does all his work by hand. 

"He has his own methods of preparing 
Carbo and rouge," Schell continues, adding, 
"I have seen some of his Carbo that he has 
floated three hours. He does not use emery 
for finishing, saying it is too slow, and that 
the fine Carbo produces a better surface 
anyway. He floats his rouge and classifies 
it as fast·cutting, slow, and so on. He makes 
laps with a pen knife that look like the 
idealized drawings in the book, then coats 
them with mixtures of about three kinds 
of wax. He uses coal·tar pitch." 

Beede is said to have a keen sense of 
humor despite the relaxed expressions of the 
photographs. "He is an indefatiguable 
worker, with unlimited patience," Schell 
states, "and can produce a beautiful, smooth 
optical surface of any kind whatever, with 
perfect edges and correct within limits 
too close to measure with the knife.edge 
test, and do it right along. He is considered 
by a host of amateurs who know him as the 
dean of amateur telescope makers. The 
Mahoning Valley Academy of Science is 
preparing to honor him for his development 
of a method for figuring off·axis mirrors. 

"Why hasn't Beede ever told the world 
about himself ? "  Schell was asked. "He is by 
no means gabby," was the reply, an under· 
statement. 

C REDIT is due to William R. Harlow, 
an amateur telescope maker and fresh· 

man at Miami University, Oxford, Ohio, for 
an invention consisting essentially of the 
application of a stroboscope to a telescope, 
for improving definition when observing. 
Prof. A. E. Douglass, director of the Stew· 
ard Observatory at the University of Ari· 
zona, who has had many years of actual 
experience at the eyepiece in observing 
Mars both there and at Lowell Observatory, 
states that he believes the idea fruitful, 
and it is hoped that other amateurs better 
situated for trying it out than Harlow will 
now do so. 

Harlow states that he has made a 6" 
reflector, a 10" Cassegrainian, a 6" simple 
refractor, and then an 8" achromatic re· 
fractor, working on the last·named from 
J. R. Haviland's instructions in "ATMA." 
Then he tackled his stroboscopic applica· 
tion. "A careful examination of the shim· 
mering of an image," he states, "will show 
that about 75 percent of it is harmonic, the 
remaining 25 percent erratic, due to the 
varying air currents." These things are 
described by Prof. Douglass in his chapter 
on "Atmosphere, Telescope and Observer," 
in "ATMA." "If some form of stroboscopic 
disk is interposed somewhere along the 
light beam," Harlow continues, "with a 
rheostat control on the disk motor, a lot 
of shimmering will be stopped. 
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"The slot in the disk should be a trifle 
wider than the light beam at the point 
along the tube where it is applied. With 
one slot (Figure 9, upper left ) a speed of 
half the motion of the image will stop it ; 
with two slots (upper right ) quarter the 
speed ; and so on. I found it worked best 
at the declination axis, where the vibra· 
tion was least. The motor should be cush· 
ioned in some way." 

Perhaps one's first thought on noting 
this description is : "But won't the illumina· 
tion of the image be greatly reduced ? "  
No, i t  would not, a s  Harlow explains, "be· 
cause of the persistence of vision-though 
this would be detrimental in photography 
where there is no such phenomenon." 

J. R. Haviland, to whom this communica· 
tion was shown, thought "it really is some· 
thing, if it works." Professor Douglass 

COUNTERWEIGHT 

H O U S I N G  

I TE LESCOPE 

., .,  .... 

Figure 9 :  Harlow's strobotelescope 

commented as follows : "I am a lot inter· 
ested in Harlow's stroboscopic device. I 
am satisfied that a substantial amount of 
the flicker in the image is harmonic. I 
think this applies to a star or small object 
like a satellite of Jupiter. [ One of Professor 
Douglass' specialties is the observation of 
Jupiter's satellites. Another is tree ring 
research ; he is the scientist who has dated 
many old Indian structures in the southwest 
by means of the rings in the timbers found 
in their ruins.-Ed.] I suspect that, in the 
case of a disk the size of Mars", Professor 
Douglass continues, "the situation is most 
complicated. Atmospheric currents are not 
so easy to study on a planetary disk as on a 
star. 

"Harlow's stroboscopic device will work 
when the telescope lens is small compared 
with the wave of the currents in the air, for 
then you have good definition (but low 
power, limited by diffraction effects) and 
a swaying image. This stroboscopic device 
would decrease or stop the swaying of the 
image and is a very neat idea ; but in a 
larger aperture which covers several or 
many waves at once this device, as de· 
scribed, would not aid because the image 
does not sway but is badly confused due 
to the varying refraction of the many slopes 
of the air waves, all in the objective at once. 

"So the device should work for a small 
telescope, 2 or 3, and sometimes 4 or 5, 
inches, depending on large size of air waves 
and freedom from cross· currents or local 
currents (which I used to call ripples ) ,  
but with increasing aperture (5 to 10 
inches) the results might or might not be 
good ( I  am thinking of conditions in a 
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good climate such as here in Arizona} .  For ' 
bigger instruments, up to the giant reflec­
tors, it  would do no good at all. However, 
the idea is fruitful. Is  there any way 
some harmonic correcting device could be 
made to work in a big aperture ? For ex­
ample : On an observation night make a 
sketch or a photo of the waves as seen with· 
out the eyepiece and in full aperture ; trans­
fer this to some dichromated gelatin pho­
tographic film on good glass, that displays 
variable thickness of film without black· 
ening ; insert this in the beam and have it 
vibrate transversely to the waves on a mo­
tion found to match the shifting of the 
waves themselves. This would be very dif· 
ficult. It might better be tried the follow­
ing way : Make a film (or choose one of a 
lot on hand) , place it in the beam (by mo­
tion along the beam it might adapt itself 
to the proper size-refractive power of wave 
slopes would be more difficult to match ) , 
and then add the stroboscopic slit of Har· 
low's, adapting the rate to match the wave 
changes. 

"Thus, in short, if  a transparent pattern 
could be made to effect wave correction in 
some one position of the waves with refer­
ence to the telescope lens, then the applica­
tion of Harlow's stroboscopic device could, 
I think, be made to pick out the majority 
of the instants of time when that correction 
would be an advantage either in photogra­
phy or visual work." 

Commenting on this, Harlow states that 
he has no facilities to carry the idea further, 
hence the idea is presented here for other 
amateurs or professionals to carry on. Har­
low adds that he had himself discovered 
what Prof. Douglass pointed out-that the 
effect diminished as the aperture increased, 
and that he had had better results with his 3" 
refractor than with his 8" reflector and 
10" Cassegrainian, but had not known 
whether or not this would always be true. 

WTHETHER reflectors with open tubes 
W are superior to those with closed tubes 

i s  the subject of a perennial debate. Most 
recent slant on this is  found in the J anu­
ary number of The Journal 0/ the British 
Astronomical Association, where Dr. W. H.  
Steavenson's opinion i s  pointed out. For 
a telescope which is to be used in the open, 
the disadvantages of the closed tube would 
be outweighed by the advantages. Most 
lattice tubes are used under domes, but if 
used in the open, dewing of the mirror may 
occur. Two other members pointed out 
that they find that aluminized flats do not 
dew in the way that silver flats would under 
the same conditions. 

The same number of The Journal contains 
a six-page article by M. A. Ellison, son 
of the late Rev. W. F. A. Ellison, describing 
a Hale spectrohelioscope which he has 
just completed. This is  the second in Great 
Britain, ( by an amateur) ,  A. M. Newbegin 
having made the first, two or three years 
ago. M. A. Ellison says the work required 
two and one half years, and that the per· 
formance has come up to expectations. 

THE TELESCOPE, popular astronom­
ical journal, March-April number, has 

a noteworthy, 10-page article on the 200" 
reflector, by Anderson and Porter. Two 
thin dimes, Harvard College Observatory, 
Cambridge, Mass. 

STELLAF ANE Convention, Sat., Aug. 10. 
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U .  S .  A R M Y  
Lensatic Compass 

2-inch Liquid, damped, 
compensated . Valuable 
for taking bearings of 
objects in same hori­
zontal plane. Also for 
measuring angles. dis­
tances, triangulation 
or t o p o g r a p h i c a l  

drawings. Magnetic needle attached t o  celluloid 
floating jeweled dial, azimuth circle in 64 divisions 
revolves on fixed center point. AlUminum case has 
hinged glass sight etched hairline, underneath is a 
horizontal level, opposite Sight and in line with 
center of magnetic needle is a hinged slit-sight. Also 
!11ag.nifl.er for :reading compass bearings when object ��I�'r���· . . �'.t� . . I ... a.t.��

r 
. ����' . . �����.

t
����� $ 2.50 

Keuffe l & Es se r  Navy Telescope s 

Tube 1 7-1\" by I Sy,(". 29/32" O.G. Adj . 
Cross Hairs. M icrometer focus control. 
Erect system. 4 power. Wt. 4 
Ibs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8.50 

" FRIEZ . .  
A N E M O M E T E R S  

u .  S. Army wind spee:! 
indicators. I n d i c a t e s  
speed by means of an 
electrical contact mak­
ing a number of im­
pulses which may be in­
dicated at a remote point 
Visibly or audibly. 
��\��t�� . .  ����: $ 1 7  . 50  

Short & Mason Anemograph . . . Tycos " 
Graphic recording '-day anemometer. 'i-jewel clock, 
�
l
r�� ����' . . .  ���:����

l
� . . .  �������.

l
��: $75.00 

ALiDADES 
Hardwood base, metric scale, 0 - 1 5  em. and reverse, 
and log. scale, hairline and sight spirit level, 450 
u�

g
J� ��1ny.

f
����!i����'. ����.�� .������. :�� $1 .95 

''PLAN'' C OMPASS 

New 

U. S. A rmy Engineers 

Floating day and night 
dial on jeweled pivot. 
Used for map reading; 
setting and keeping a 
course, etc. Heavy metal 
case with automatic 
stop; Sighting window 
with reflecting mirror. 
Jeweled floating dial, 
radium marked, 0 to 
360 degrees, �2 inverted 
markings. Radium arrow on lens. 
Price . . . . . . . . . . $5.50 

United States Army Liquid Compass 
Made by Sperry Gyroscope Co. 

With magnifying lens, solid bronze rugged frame, 
jewel bearing needle floats in stabilizing fluid. With 
��t�

et
di!.�;�:�, ����. hf��� fgoo . b���: . ��: $1.95 

Hand Clinometers, Pendant 
u. S. Army Engineers, Geologists, Surveying, 
Mapping, etc. Magnifying Eyepiece. 

$3.50 

PERISCOPES, U. S. ARMY 
Made in France. 

33 .... long 2111' dia. Optical equipment: 1�411' prism, . �� t�
n
�a�!��n �;'��cea�t�J�n:��"n�i!:. $10.00 

No. 4240: 
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U. S. N AVY 

SHIP'S CLOCK 

IISeth_ Thomas" 

8 Day 

Silvered Dial 7" 
diameter, polished 
brass case, non­

strike, used but in good condi-
tion. Limited amount . . . . . . . . . 
"New" Seth Thomas 30-hour Striking 
Clock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Chrome case . _ .  $2.00 extra 

Parabolic Sea rchlight Mirrors 
Precision Quality 

FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
11 in. 4 in. �� in. 'ilZ. 
18 in. 7% in. 5 / 1 6  in. %5. 
24 in. 10 in. 5 / 16 In. 50. 
30 in. 12\. in. 7 /16  in. 55. 
36 in. 14�' in. 7 / 16 in. 75. 
Mirrors were made for the U. S. Army & Navy by Bausch & Lomb and Par-

• sons of England. Perfectly ground and 
highly polished to a very accurate 
parabolic surface. Heavily silver plated 
and coated with a moisture and heat 
resisting paint. A few larger and 
smaller sizes in stock. Mostly new. 

ENG INEERS U .  S. ARMY 
PRECISION TYPE T RIPODS 

Keulfel & Esser, precision type 
hardwood. 42" long, 3'" diameter 
bronze platform with 5 / 1 6 '"  #' 18 
threaded stud �1r.1I' long. Has brass 
tension adjusting screws. Legs re­
inforced with cast bronze and steel 
tips. Weight 5 lb. 
Price . . . . . . . . . . . . . . . . . . . .  $4.95 

JACOBS STAFF, U. S. ARMY 
Hardwood, 4211' high with 3611' slide extension (used 
���!�h�n�\e\�fc�'i1e o�

a
gir!'��t!i��. ��rc�

t
. ��� $1.95 

TELESCOPE "ALDIS" 
(Makes an excellent rille scope) 5 Lens. Three power, adjustable focus, stadia hairs, 

erect image, lightweight, 6%'" long, 1 '"  diameter. �4'" 
ocular, made for U. S. Navy by Aldis Bros. , 
:��mi����.�: . . ��.�I�.�� .. . . . . , . . . . . . . $12. 50each 

U .  S. N .  Aeroma rine Compasses 
Suitable for car, boat or plane made for Navy. 

MAKE 
Kollsman . . . . . . . .  . 
Pioneer . . . . . . . . . .  . 
Air. Control . . . . .  . 
Star. (!llustrated ) . .  

All aluminum, liqUid 
filled b o w  I ,  light 
weight, spherical lens. 
rotating compass card 
mounted on jewel 
bearing actuated by 
cobalt steel magnets. 
Stable lubber line, 
wide space gradua­
t i o n  s .  Independent 
compensation for N S 
and E W takes care 
of local magnetic dis� 
turbances, permitting 
close adjustment very 
quickly . 
Alt at fraction of ort&,­
inal cosl ($60 10 $ItO) 

I' grad. $25.00 5 '  grad. $20.00 
I' . .  25.00 5' .. 18.00 
I '  22.00 5 '  15.00 

5' 12.50 
It electric illumination de.ired, add $2.50 

U nited States Govt. 
Fire Extinguishers 

(Refillable) 
Bea vy Copper &; Bronze 

Carbon tetrachloride (pyrene li­
quid ) ,  pressure type, ideal for 
Jabs. trucks, boats, garages, of­
fice, etc. (10 times more pressure 
than hand extinguishers. )  Just 
turn handle. No pumping neces­
sary. Ideal for remote control 
with wire. (Original cost $40.00 . )  

1 qt. ( 100 Ibs. pressure) $7.95 

2 qts. (200 Ibs. pressure) $11.95 

Lots of 3, 10% discount. 
Lots of 6,  20% discount. 

# 4 2 4 0  compensating polar planimeter, 
nickle silver and bronzed brass, adjust­
able tracer arm (6 * ") . Fully gradu­
ated pole arm ( 7 * " )  with pole weight. 
Has provision for finding mean height 
of indicator diagrams. Testing rule and 
table of settings for English and Metric 
systems. In velvet lined case with in­
strument. Price. Slightly used . . $27 .50 

Manhattan Electrical Bargain House,  I nc . , Dept. S . S  • •  1 20 Chambers St. , New York City 
See our other advertisements on paces 297 and 303. 
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The Hands of 
ADMIRAL RICHARD E. BYRD 

SCIENTIST . AVIATOR . EXPLORER 
I n  fwo expeditions f a  fhe South Polar region. 
he made rich contribution. to scientific knowl. 
edge. Now his third expedition, backed by the 
U. S. Government, i. at work in Antarctica. 
The world honors Richard E. Byrd, greatest of 
modern explorer •. 

Admiral Byrd's personal watch Is a Longlnes 
strap Chronograph; the scientific timing equip-

ment for his expedition is Longines exclusively. 

TH E WORLD'S M OST HONORED 

Longines watches have been Admiral 
Byrd's personal choice for navigation and 
timing for all his many flights and expedi­
tions. For his third Antarctic expedition, 
he again selected Longines scientific time­
pieces exclusively. A brilliant record in 
the exacting service of the greatest flyers 
has established Longines as the watch of aviation. Fine, personal Longines watches 
are priced as low as $37.50 at authorized 
Longines- Wittnauer jewelers. 
LONGINES-WITTNAUER WATCH CO., INC. 
580 FIFTH AVENUE, NEW YORK, N. Y. 

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

Cl'RRE:\T B eLLETI \ 
BRIEFS 

(The Editor will appreciate it if 
you will mention Scientific Amer­
ican when writing for any of 
the publications listed below.) 

HANDBOOK OF AERONAUTICAL VOCATIONS, 
by Walter Van Haitsma, is a 48·page 

pocket·size booklet that presents facts reo 
garding aviation as a career. In the first 
part of the book are outlined the advantages 
and disadvantages which will confront 
those who seek positions in the aeronautical 
industry, this being followed by a compre· 
hensive chart which enables the reader to 
evaluate his own inclinations in terms of 
possible positions in aviation. A chapter 
is devoted to schools and another to helpful 
suggestions. Zeeland Record Company, 
Zeeland, Michigan.-25 cents. 

FASTER DIESEL POWER is a 32-page catalog, 
printed in two colors, describing the 

"HD-14" - said to be the fastest and most 
powerful crawler tractor on the market. 
The catalog illustrates the tractor as well 
as its component parts, and gives details 
regarding the work which it can do. Allis· 
Chalmers Power, Tractor Division, Milwau· 
kee, Wisconsin. - Gratis. 

WABASH EXPOSURE GUIDE is a 16-page book· 
let published for the camera workers 

who make flash pictures, flood pictures, or 
home movies, which packs essential infor· 
mation in a small space. All popular roll 
films, film packs, miniature films, and cut 
films are listed, together with complete ex­
posure tables. Wabash Photolamp Corp., 
335 Carroll St., Brooklyn, New York. -
Gratis. 

CHAIN STORE STATISTICS is a 34·page sta-
tistical analysis of the history, business 

volume, capitalization, and current financial 
position of 30 leading chain store com­
panies. The conclusion is that despite dis­
cnmmatory legislation, public opinion is 
placing the stamp of approval on the ad· 
vantages of the mass distribution services 
of chain stores. Merrill Lynch & Co., Inc., 
40 Wall Street, New York, N. Y. 

CARNEGIE INSTITUTION OF WASHINGTON, 
YEARBOOK FOR 1 939, is a 394-page sum· 

mary of the past year's research in astrono­
my, biology, physics and geophysics, and 
other sciences as conducted by this nation· 
wide institution .-Carnegie Institution 0/ 
Washington, Washington, D. C.-$1.00. 

BURKE & JAMES, INC. CATALOG No. 340 is 
an 84·page compilation of bargains and 

announcements for camera owners. It lists 
the items available in the company's 43rd 
annual spring clearance sale. Fully illus­
trated. Burke & James, Inc., 223 West 
Madison St., Chicago, Illinois.-Gratis. 

SMASH HITS OF THE YEAR is a 36-page well 
illustrated booklet that presents, pic· 

torially and graphically, the facts about 
automotive accidents in 1939. Special fea­
tures in the booklet include statistics and 
editorials on a wide variety of traffic safety 
phases. The information given here serves 
to drive home forcefully the necessity for 
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increased vigilance on the part of all those 
concerned with the operation of motor ve· 
hicles. The Travelers Insurance Company, 
Hartford, Connecticut.-Gratis. 

THE RAILWAY HANDBOOK 1939·1940 is a 96-
page paper-covered booklet designed 

to provide the student of railroading with 
a concise collection of useful statistics. The 
chronology of railroad history includes 
items of outstanding importance. The text 
is largely concerned with British railway 
practice but some of the statistics are world 
wide. The Railway Publishing Company, 
Ltd., 33 Tothill Street, Westminster, S. W. 
1, England-Two shillings, sixpence. 

LINK-BELT CONVEYORS IN AMERICAN IN· 
DUSTRY is a 48-page illustrated book 

which tells in picture and text of the many 
different applications of mechanical elevat­
ing and conveying equipment for handling 
both packages and loose bulk material. 
Easy-to-understand charts show how much 
better the American worker fares than do 
workers in other countries, in this particu· 
lar case the evidence being based on the 
use of conveyors to make work easier. Re­
quest your copy of this booklet, No. 1700, 
on business letterhead. Link-Belt Company, 
307 N. Michigan Avenue, Chicago, Illinois. 
-Gratis. 

FREQUENCY MODULATION COMPONENTS is a 
single· sheet bulletin that shows how to 

construct a unit which permits the reception 
of frequency modulation transmitters on 
present receivers. With the adapter de· 
scribed, the audio frequency amplifying 
system of a standard receiver is employed. 
All parts are listed, a wiring diagram is 
given, and prices are quoted. Request Bul· 
letin 105A. Browing Laboratories, Inc., 750 . 
Main Street, Winchester, Massachusetts.­
Gratis. 

TYPE K POTENTIOMETERS AND ACCESSORIES 
describes two types of precision instru· 

ments for general laboratory use. It also 
discusses a number of accessories which 
are necessary for certain types of procedure. 
An added feature is the description of the 
thermionic amplifier which adapts poten­
tiometers to measurements in high·resis­
tance circuits such as those in pH measure­
ments using the glass electrode. Prices are 
given. Leeds & Northrup Company, 4907 
Stenton Avenue, Philadelphia, Pa.-Gratis. 

RAILROAD CAPACITY is a reprint of an ad· 
dress presented by M. J. Gormley, Ex· 

ecutive Assistant, Association of American 
Railroads. The text surveys the entire sub· 
ject of railroad traffic while an appendix 
presents a series of graphs which show the 
problems involved and the results being 
obtained. Association 0/ American Rail· 
roads, Transportation Building, Washing­
ton, D. C.-Gratis. 

LIGHTNIN MIXERS is a 16·page illustrated 
catalog showing a wide variety of mixers 

for industrial purposes. It includes types 
which can be adapted to almost any process 
of mixing, dissolving, blending, washing, and 
other industrial purposes where a reliable 
method of mechanical agitation is needed. 
The catalog describes permanent as well as 
portable mixers. Make your request for 
it on your business letter-head. Mixing 
Equipment Co., Inc., 1090 Garson Avenue, 
Rochester, N. Y.-Gratis. 
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LEGAL HIGH-LIGHrrS 
Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By 0 R S O N  D .  M U N  N ,  Litt.B.,  L.L.B . ,  Sc.D. 
New York Bar 

Editor. Bclentl1lc American 

CORPORATE NAMES 

WE have previously pointed out on this 
page that the right of a person to 

use his name in connection with the opera­
tion of his business is not without legal 
restrictions. Thus, where a person has 
built up a large business under his family 
name and the name has become identified 
in the minds of the purchasing public with 
his business and product, a new-comer 
having the same name is not permitted to 
use his name in connection with a compet­
ing business, at least without an accompany­
ing statement explaining that there is no 
connection between the parties. 

The courts are even stricter in applying 
this principle to the use of a family or 
personal name by a corporation. This is 
illustrated by a recent case in the New 
York State Supreme Court involving a well­
known designer of dresses. The com­
plainant in the suit was the seller of 
gowns and dresses made by a well­
known designer named Turner and the 
gowns were known variously as Turner's 
Gowns or Turner's Creations. Defendant 
was a corporation engaged in the business 
of selling dresses and it adopted the name 
"Turner's Gowns Limited." The defendant 
acquired its name from one of its incorpo­
rators whose name at that time was Pauline 
Jacobs but who had previously been mar­
ried to a man named Turner. Since the 
incorporator's name at one time was Paul­
ine Turner it was argued that the defend­
ant corporation had the right to use the 
name Turner as part of its corporate name. 
The Court held that a corporation may not 
-adopt the name of an individual incorpo­
rator and use it to deceive the public or 
to defraud others who have built up a busi­
ness under the same name. An injunction 
was granted, restraining further use of the 
name. 

EQUITABLE MORALITY 

IT is axiomatic that he who seeks the aid 
of a court of equity must come into court 

with clean hands. In other words, a court 
of equity will not give _ aid to a person who 
has acted inequitably with reference to the 
subject matter of the dispute that he is ask­
ing the court to act upon. 

A recent case based upon this principle 
illustrates that the courts have not as yet 
been affected by the wide-spread public 
indifference to or toleration of gambling. 
The manufacturer of a game of chance 
similar to a lottery brought suit for trade­
mark infringement and unfair competition 
against a competitor, charging that he was 
using his trade mark in connection with 
the sale of a similar game. The competitor 
made a motion to dismiss the suit on the 

grounds that the plaintiff was guilty of un­
clean hands in that he was using the trade 
mark in connection with the sale of a 
gambling device. The Court sustained this 
contention and dismissed the complaint, 
stating : 

"In this case the complaint shows on its 
face that the complainant seeks the aid of 
a court of equity in the use of a device uni­
versally condemned as iniquitous." 

SAWDUST HEELS 

A PATENT for a shoe heel made pri­
marily from sawdust was recently 

held to be valid and infrinKed by a federal 
district court. The owner of the patent 
brought suit against a shoe manufacturer 
charging that he was using a heel which 
infringed the patent. The patent covered 
a heel comprising a molded block of saw­
dust and a soluble binder saturated with 
nitro-cellulose. In making the heel the 
patent suggested mixing hardwood sawdust 
with glue and then shaping it in a suitable 
mold under pressure. When the molding 
operation was completed the heel was then 
soaked in nitro-cellulose. The Court found 
that the patented heel was new and repre­
sented an improvement over prior com­
position heels and accordingly held the 
patent to be valid. 

CONCEALMENT 

THE patent laws provide that in any 
suit for patent infringement there shall 

be no recovery of profits or damages for 
any infringement committed more than 
six years before the filing of the suit. One 
of the purposes of the law is to prevent 
a patentee from unfairly permitting an 
innocent infringer to infringe a patent for 
many years and then, after the infringe­
ment has been built up to substantial 
amounts, bring suit for patent infringe­
ment and recover large damages. However, 
this provision of law appears at times to 
work a hardship on a patentee. This is il­
lustrated by a recent suit for patent in­
fringement in which the infringement oc­
curred more than six years prior to the 
institution of the suit. 

The patentee contended that the infringer 
concealed the infringement from him and 
accordingly he was not in a position to insti­
tute the suit at an earlier date. It was 
argued by the patentee that the six-year 
period should be computed from the time 
that he received actual knowledge of the 
infringement and not from the actual date 
of infringement. The Court rejected this 
argument, pointing out that the provision 
of law was a positive one and prevented a 
patentee from recovering for an in­
fringement which occurred more than 

six years prior to the institution of 
a suit, even though the infringement might 
have been concealed. This provision of 
law accordingly places a rather harsh bur­
den of vigilance upon a patentee ; he inust 
not only file suit promptly against a person 
who openly infringes his patent but also 
he must discover and prosecute those who 
are fraudulently and secretly infringing his 
patent. 

STRICT CONSTRUCTION 

A PATENT that has not gone into com­
mercial use is commonly referred to 

as a paper patent and is strictly construed 
by the courts. This is illustrated by a suit 
for infringement of a patent for a method 
for heating electro-conductive materials in 
electric welding machines. The patentee 
charged that the manufacturer and user 
of a spot-welding machine infringed the 
patent in suit. 

It was pointed out to the Court by the 
defendant that there were decided differ­
ences between the patented machine and 
process and the machine and process which 
was charged to infringe the patent. The 
patentee 'argued that while there were dif­
ferences, the machine and process used by 
the defendant were really equivalents of 
the patented machine and process. In con­
sidering the question of infringement, 
the Court found that the patent in suit had 
never gone into commercial use and ac­
cordingly was a paper patent and not en­
titled to a broad construction. Under the 
circumstances the Court held that the 
patent was not infringed. 

In reaching its conclusion, the Court 
stated as follows : 

"Moreover, considering Thompson's 
patent as a paper patent, for there is no 
proof of any commercial use, it must be 
strictly construed." 

INTERURBAN 

A FEDERAL court recently held that a 
manufacturer of street signs using the 

name "Municipal" as part of its corporate 
name could not prevent a competitor from 
using the word "City" in its corporate 
name. Both of the parties were engaged 
in the manufacture and sale of highway 
signs and their principal customers were 
state governments, municipalities, and other 
political subdivisions. The plaintiff's cor­
porate name was "Municipal Street Sign 
Company, Inc." and the defendant's corpo­
rate name was "City Street Sign Corpora­
tion." 

The plaintiff contended that the similarity 
between the two names would lead to con­
fusion among customers. The Court re­
jected this contention, however, pointing 
out that they did not sell to the general 
public but to government officials who were 
well informed about the companies from 
whom they purchased equipment. 

In this connection the Court made the 
following statement. 

"We must not forget that it is not the 
general public that is the purchaser of 
itreet signs, but that the purchasers thereof 
are officials and engineers of public sub-di­
visions of the State, who would ordinarily 
be well informed about the company from 
whom they were purchasing, and would 
not be deceived by names of such different 
sounds, even although the meaning of them 
might be the same." 
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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 solutiou 
to your problem. 

HOPKINS' 

CYCLOPEDIA 

OF 

FORMULAS . 

Is the foundation for the 

beginning of a fascinating 

hobby ; the groundwork on 

which to build a practical 

knowledge of useful chemi­

cal facts. 

Is the foundation for 

hundreds of suggestions for 

those who are seeking sala­

ble articles which can be 

manufactured at home 

profitably on a small scale. 

--+ --

IF you want to save money 

on wines and liquors ; 

your dyes, inks, polishes, 

soaps, paints and varnishes, 

a d h e s i v e s ,  a n t i s e p 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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· CARL SANDBURG 
IN A RECITAL OF AUTHENTIC 

AMERICAN FOLKSONGS FROM HIS COLLECTION 

"THE AMERICAN SONGBAG" 
Gallows Song CtSam Hall" ). I'm Sad and I'm Lonely 
I Ride an Old Paint Woven Spirituals 
Foggy, Foggy Dew The Good Boy 
The Horse Named Bill Mama Have You Heard the News? 

(Eight Songs on Four 10" Records) 

" N ever, in our recollection, has the personality of a 
man come through the mechanism of the phonograph so 
startlingly true to life as has S andburg's. 

forms them, we can but list the titles and advise that, no 
m atter how f amiliar the individual song, you will agree · 
that you have never heard the depths of folk music sound­
ed until you have heard them sung by Carl S andburg."­
M usicraft. "The vast audience who have heard Carl S andburg 

sing these songs at intimate recitals in the colleges and 
clubs of this country, the students who have studied his 
poetry, the numbe rless owners of  copies of 'The Ameri­
can Songbag' know how personal is his art.  For those 
who have never heard these songs as Carl Sandburg per-

"Carl Sandburg, famed as a poet, would rathe r be 
known as the gre atest living singer of these American 
songs. A grateful posterity, listening to these records, 
may well decide that his choice �as right."-,..Life. 

STORY'S SPECIAL OFFER 
STORY, America's Literary Magazine, including in its contents the finest 
short stories available CtAddress Unknown" caused a world-wide sensation;· 
and now in book form is a current best seller-twelve of the stories in ttThe 
Fifty Best of to'Brien's Best' " are taken from STORY) , novellas (long 
stories) ,  outstanding literary comment and reviews, and interesting End Pages, 
Announces This Special Money-Saving Combination : 

. 

For only $5 you may have a full year's subscription to STORY and the four . 
Sandburg records. The records come to you, safe delivery guaranteed, in a 
handsome album with Sandburg's picture on the cover. Subscription may be · 
a new one or a renewal. Records and subscription may be sent to different 
addresses. 

Price of the album with 4 Records . . $4.50 
Subscription to STORY for one year . . $2.00 . 

$6.50 
YOU GET BOTH FOR ONLY $5  

Remittance Must Accompany Order 

. _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , 
Story, 432 Fourth Ave., New York, N. Y. 

H e re is my remittance for $5. Send STORY for one year and the S andburg Album with four records. 

Album To Subscription To 

N ame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N am e  . . . . . . . . . . . . . . . . . . 

Address . . . . ... . . . . . . . . . . . . . . . .  : . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Address . . .  . 
City and State . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  : . . . . . . . . . . . .  City and State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

� - - - - - - -- - - - - - - � - - - - � - - - � - - - - - - - -� - - - - - - - - - - - - - - �  
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