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The Editorial Staff of SCIENTIFIC AMERICAN has always had the 

co-operation of distinguished leaders in all fields of Science. They 

serve as contributing editors. 

It is our privilege to announce that beginning with the September 

issue, the readers of SCIENTIFIC AMERICAN have the benefit of the 

counsel of VLADIMIR K. ZWORYKIN, Director, Electronics Re­

search Laboratory, RCA Manufacturing Co., Victor Division, Camden, 

New Jersey, as a contributing editor. 
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ZWORYKIN, VLADIMIR, K.: Born 
1889 in Russia. Received E. E. degree, 
Petrograd Institute of Technology in 
1912, where he studied physics under 
Professor Boris Rosing, and where he 
also started his first experiments in 
television. In 1912 h e  entered the lab­
oratory of the College de France in 
Paris, to do X-ray research under 
Professor P. Langevin. During the 
World War served in Russian Army 
as an officer in the Radio Corps. In 
January, 1919, came to the U. S. A., 
and from 1920 to 1929 was a member 
of the Research Laboratory of the 
Westinghouse Electric and Manufac­
turing Company. Received Ph. D. 
degree, University of Pittsburgh, 
1926. In 1929 was transferred to the 
RCA Victor Research Laboratory in 
Camden, working on television, elec­
tron optics, photoelectric cells, and 
allied problems. Was made director 
of the Electronic Research Laboratory 
of the RCA Manufacturing Company 
in 1934. In the same year he received 
the Morris Liebmann Memorial 
Award for his contributions to the 
development of television. 

Dr. Zworykin is the author of a 
number of papers on photocells, 
sound recording, facsimile, television, 
and electron optics, and co-author of 
the book, "Photocells and Their Ap­
plications," which have attracted in­

ternational attention. 
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PERHAPS, because of its grandeur, astronomy has become the most popular 
branch of science among the public. Many amateur astronomers own excellent 

astronomical telescopes, and of these a large number have been home-made from 
published instructions. Our cover photograph shows a typical telescope of this kind 
-a Newtonian reflector made by Cyril G. Wates, a telephone engineer of Edmon­
ton, Alberta, Canada. Its aperture is nine inches and it magnifies over 100 diameters_ 
Perched 200 feet above the Saskatchewan River, Mr_ Wates' observatory commands 
a wide and romantic view of the nearby earth and the skies. He believes it to be the 
most northern home-made telescope on the continent. For further data, see page 214. 
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ACROSS THE EDITOR'S DESK 

THERE has been a close and sympa­
thetic bond between the Navy and 

SCIENTIFIC AMERICAN for so many dec­
ades that a tradition has grown up 
linking the two in a common, patriotic 
purpose. As the American "Journal of 
the Peaceful Arts," SCIENTIFIC AMERI­
CAN has always considered the Navy not 
as an instrument of war but one which, 
by commanding the respect of other na­
tions, keeps the United States out of 
other people's wars and leaves us free 
to pursue our chosen path to progress 
and prosperity. 

Our Navy tradition, the breaking 
down of the Naval Limitations Treaties, 
the enlargement of fleets by world pow­
ers, the Treaty-limited naval building 
program of the United States, the ru­
mored building program of Great 
Britain-these things together with the 
fact that SCIENTIFIC AMERICAN and the 
United States Naval Academy at An­
napolis both celebrate their 90th An­
niversaries this year, make it fitting that 
we should publish our November issue 
as a Navy Number, the release date to 
be October 18th, just nine days prior 
to Navy Day, October 27th. 

Through the co-operation of the Navy 
Department of the United States and of 
other naval authorities, we will present 
in our Navy Number a variety of spe­
cial features, all of which have an im­
portant bearing on both national de­
fense and national prosperity. Editorial­
ly we shall discuss the necessity for a 
Navy strong enough to carry out the 
peaceful policies of the United States. 
Another feature will deal with naval 
problems in the Pacific, this latter dis­
cussion giving reasons for, and the ex­
tent of, our interest in the Pacific, and 
offering a solution to this disturbing 
problem. 

Secretary of the Navy Claude A. 
Swanson, Assistant Secretary of the 
Navy Henry L. Roosevelt, and Chief of 
Naval Operations, Admiral William H. 
Standley have co-operated in producing 
this issue. This triumvirate feels strong­
ly on the subject of national defense and 
particularly as it pertains to sea power. 
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They have, therefore, given us original 
statements stressing the importance of 
the work which we hope to promote in 
some slight measure with our Novem­
ber issue. 

What might be considered the two 
major features of the Navy Number will 
be "Fifteen Years of Naval Develop­
ment," by Captain Jonas H. Ingram, 
U_S_N., and "A Forecast of World Na-

Our November issue 

will be a 

NAVY NUMBER 
It will also contain a generous 

amount of other scientific ma­

terial. 

vies," by Dr. Oscar Parkes, for 16 years 
editor of the world-famed publication 
"lane's Fighting Ships." Post·war prob­
lems and naval limitations' treaties have 
laid the onus of national defense more 
heavily upon the shoulders of technical 
men and they have made great strides 
in developing a finer and more efficient 
Navy. Therefore Captain Ingram's arti­
cle is extremely important, covering as 
it does this period of momentous de­
velopment. Looking to the future, Dr. 
Parkes gives us an idea of what we may 
expect in the design and fighting ability 
of ships that will be built by the naval 
powers. Dr. Parkes makes some original 
suggestions which should provoke much 
thought and discussion among naval 
architects and constructors. 

Captain Ingram also writes of An­
napolis, giving the traditions and spirit 
of this fine old institution with its back­
ground of 90 years of service to the 
country as a trainer of superior naval 
officers and a maker of men who rank 
high in civilian life. Another article will 
concern itself with the healthy influence 
the Navy exerts on progress in industry. 
The Navy made possible the famous 
Whirlwind airplane engine, was the 

• 

first user of aluminum foil insulation, 
perfected a Diesel which was the fore­
runner of the American Diesel engine 
industry, and demands perfection in 
such a host of other things that industry 
has gained tremendous rewards in de­
veloping the technique to fill satisfac­
torily the Navy's needs. Still another 
article, discussing lucidly the uses of 
aircraft in the Navy, disposes of the old 
myth that aircraft have spelled the doom 
of surface vessels. In this, as in Captain 
Ingram's first article, the statement is 
made that the battleship is still the 
backbone of the fleet. Radio, of course, 
has become of great importance in the 
field of communications, so another ma­
jor article by a naval authority will 
cover this subject. 

We now come to a feature that is tre­
mendously important. This is a drama­
tized map of the United States, done 
attractively in wash and suitable for 
framing, showing the contribution which 
each of the 48 states makes toward the 
construction of a typical naval vessel. 
Often the statement is made that there 
are certain states which do not even 
realize that the country is surrounded 
by water and can see no need for the 
expenditure necessary to maintain a 
navy. This map, with its appended notes, 
will show that practically every state 
supplies thousands of dollars' worth of 
material or equipment for ships that are 
built, thus aiding state industries. The 
significant facts brought out by this 
feature will, we feel sure, prove most 
interesting to all, as they are not gen­
erally realized. 

Needless to say, the November issue 
will also contain a generous amount of 
other scientific material. The entire num­
ber will be presented in attractive fash­
ion and we hope that all readers will 
consider their copies worthy of preser­
vation for future reference in connec­
tion with naval questions. 

Editor and Publisher 
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There are 270,000 workers in the Bell SysteIll. 
The 100,000 telephone operators are able to 
serve you as they do because of the special­
ized ability of 170,000 other ern.ployees-in­
stallers, linelTIen, repairIllen, construction 
crews, engineers, cOlDlUercial office workers 
and the many thousands engaged in research, 

:manufacture and IIlanagelllent. 

SWIFT, SKIL.L.ED, 

COURTEOUS 

SERVICE 

SHE is one of 100,000 operators in the 
Bell System-local operators, special op­
erators for the dial system, toll opera­
tors, information operators and many 
others-all specialists in giving you effi­
cient telephone service. 

The alert, friendly voice of the opera­
tor is familiar to all who use the tele­
phone. Through the years it has come 
to mean more than a voice. It is the 
symbol of politeness and efficiency. 

The manner of this service is as 
important as the method. Even a 
few words can reflect a business-like, 
courteous attitude. 

The operators in the Bell System are 
carefully trained. But there is something 
more to it than training-a spirit of 
loyalty and of pride in rendering an 
important service. This spirit is ever­
present�it has brought especially high 
commendation in time of emergency. 

Truly the telephone operators have 
been called "Weavers of Speech." Their 
swift, skilled fingers intertwine the 
voices and activities of communities 
and continents. For daily, as 
u p o n  a m a g i c  l o o m ,  t h e  
world is bound together by 
telephone. 

BELL TELEPHONE SYSTEM 
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l)holo by Newlon n. Darlman 

O R D E R  X-P R I M A T E S  
S U B O R D E R  I I I-A N T H R O P O I D E A  
S E C T I O N  B - C A T A R R H I N I 
F A M I L Y  I I- S I M I I D A E  and 
F A M I L Y  I V-H O M I N I D A E  
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H
ER old man has been fed and has gone off to 

the club, the dishes are done, and Mrs. Jones 
now finds time to sit out on the front steps with the 
baby in her arm and pick her teeth while she enjoys 
the autumn sunset and relaxes a bit after a hard 
day over the cook stove. She is thinking vaguely 
about nothing in particular. Reader, you are not 
asked to believe that this orang is our poor rela­
tive, but the scientific evidence points that way_ 
And we have seen humans whose looks we liked less. 
This is "Guarina," at the gardens of the Zoological 
Society of Philadelphia, and she is from Sumatra. 



Intensive breeding of wheat insures better flour for bread, pastry, and other bakery products 

�GRICULTURALItESEARCH 

�IDS INDUSTRY 
Co-operation Brings Results . . . Better Crops Are 

Produced • . .  New Industries Born • . .  Old Ones 

Benefited ... Ultimate Consumer Reaps a Harvest 

By J A M  E S T. J A R  D I N  E 
Chief, Office of Experiment Stations, U. S. Department of Agriculture 

MANY of the facts and principles 
upon which the relationship be­
tween modern agriculture and 

the nation's industries is based have 
been accumulated during the past half 
century as a result of the combined re­
search efforts of the state agricultural 
experiment stations and the United 
States Department of Agriculture_ Prom­
inent among related industries are those 
engaged in the manufacture of a wide 
variety of chemical and biological prod­
ucts and by-products such as are used 
not only in improving farming practices 
but also in providing many of the essen-

tials as well as comforts and conven­
iences of the every-day life of the av­
erage citizen. 

The interests of processors and dis­
tributors of food and clothing materials 
of plant and animal origin are served 
by the experiment stations in a more 
or less obvious and direct manner. As 
a class they are probably the biggest 
industries benefited by agricultural re­
search and their business aggregates a 
value somewhere near 14 billion dollars 
annually. Manufacturers of fertilizers, 
sprays, and many other chemical com­
modities, and the producers of mechan-

ical and electrical equipment also have 
long standing relationships with the sta­
tions. 

The production of field, fruit, and 
vegetable crops and their preparation 
and processing for human and animal 
consumption, as foods or otherwise, have 
almost unlimited industrial implications 
and relationships. The more evident 
problems of production are subjects of 
extensive study by the experiment sta­
tions, owing to their economic impor­
tance. Around each of these have been 
built commercial industries which man­
ufacture many commodities and types 
of equipment necessary in the produc­
tion of crops. 

Farmers have found that the most 
convenient and uniformly profitable pro­
cedure, supplementing the proper selec­
tion and adaptation of natural soil re­
sources to crop production, is the ra­
tional and intelligent use of fertilizers. 
Bringing to light the specific food re­
quirements of growing crop plants and 
the development of fertilizer manufac­
ture and use on a sound basis have been 
among the major activities of the ex­
periment stations and the Department of 
Agriculture for a long period of years. 
This work has provided a foundation of 
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Experimental development of machinery for cultivation and weed control re­
moves much of the guesswork from machinery manufacture and retail selling 

principles governing the practical use 
of commercial fertilizers by farmers 
which reached a high point of more than 
eight million tons in 1930. The use of 
high grade and concentrated fertilizers 
has greatly increased with gains in effi· 
ciency and savings in cost of transporta. 
tion and handling, and more efficient 
means of applying fertilizers have also 
resulted. Both agriculture and the fer­
tilizer industry have profited by this in­
tensive research. 

EXPERIMENT station research also 
has revealed that growing deficien­

cies of some more or less rare elements 
in otherwise normal soil may cause crop 
failures. Recent instances were the dis­
covery of the essential character of zinc, 
both in preventing and reducing the 
severity of bronzing of tung oil trees 
and of little leaf, rosette, chlorosis, and 
similar physiological disorders of wal­
nuts, citrus fruits, grapes, apples, pe­
cans, and peaches, and the development 
of effective zinc sulfate treatments_ Sim­
ilarly, the essential character of man­
ganese, copper, boron, and other ele­
ments has been established in the nu­
trition of important crop plants. Such 
researches have resulted in saving crops 
of considerable total value and have 
increased the business of the chemical 
industries. 

Research at the experiment stations 
with insecticides, particularly the oils 
and oil emulsions and arsenicals, has 
led to their every-day use for the protec­
tion of plants and animals against in­
sect pests, and has resulted in the com­
mercial manufacture and marketing of 

products valued at several million dol­
lars annually. For example, experiment 
station research resulting in the exten­
sive use of crude oil emulsion and mis­
cible oils for control of scale insects, 
red spider, leaf roller, and other similar 
pests, also has resulted in corresponding 
chemical industries of considerable mag­
nitude. 

Not only do weeds decrease materially 
the profits from crops by increasing 
costs of production and reducing yields 
but they bring about a decrease in land 
values. The national toll from weeds ap­
proximates 400,000,000 dollars annually. 
Practically every experiment station in 
the United States, as well as the De­
partment of Agriculture, has studied 
problems of weed control which are of 
interest to the machinery and chemical 
industries. 

Mechanical methods and equipment 
of commercial importance for the con­
trol of weeds in crops have been devel­
oped. More recently progress has been 
made in the development of chemical 
control methods, including especially 
the successful use of arsenic compounds 
for the sterilization of soils against weed 
growth in walks, driveways, roadsides, 
fence lines, parking spaces, railroad 
rights-of-way, drainage and irrigation 
ditch banks, and in other similar areas. 
Other studies have developed the effec­
tiveness of sodium chlorate and acid 
arsenicals for the control of certain of 
the more important weeds on cultivated 
soils, resulting in their wide use in ag­
ricultural areas. Also mechanical equip­
ment has been perfected for applying 
various chemicals, such as sulfuric acid, 
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for effective control of weed growth. 
The fruit-growing industry of the 

United States produces crops valued at 
hundreds of millions of dollars annu­
ally. In order to protect this vast in­
dustry against partial or total loss due 
to late frosts, orchard heaters, devel­
oped in their present state of efficiency 
largely as a result of experiment station 
research, are used to heat the air sur­
rounding the trees on cold nights. The 
majority of these heaters burn low-grade 
fuel oil. In California alone there are 
3,300,000 such orchard heaters, of which 
about 3,000,000 burn low-grade fuel oil. 
It requires 2500 railway tank carloads 
of oil to fill these heaters once, and as 
much as 15,000,000 gallons of fuel oil 
frequently are burned in one night in 
protecting the citrus crop of that one 
state against frost damage. The manu­
facturers and oil companies utilize the 
information secured by the stations to 
produce more efficient and economical 
heaters and fuels which will not create 
a smoke nuisance. Such heaters are now 
used widely where valuable fruit crops 
are produced. 

THE adaptation of electricity to agri­
cultural practices and processes be­

gan to assume a position of considerable 
industrial importance more than 10  
years ago. A s  many a s  28  o f  the state ex­
periment stations, co-operating with 
utilities and equipment manufacturers, 
have engaged in research on the utiliza­
tion of electricity in agriculture during 
the past 10 years, not only for the con­
ventional household uses but for many 
production operations. This has entailed 
especially the adaptation of electric 
equipment to farm requirements. The re­
sult has been a marked increase in the 
use of electrical energy for stationary 
farm production operations, including 
feed grinding, poultry incubating and 
brooding, irrigation pumping, wood saw­
ing, hay hoisting, dairy equipment and 
product sterilization, milking, cream 
separation, grain threshing, greenhouse 
and hotbed heating, crop processing, and 
for many other purposes. Research has 
resulted to date in some 227 practical 
a pplications of electricity to agriculture 
and 2,250,000 rural customers, of which 
a third are farmers. The annual con­
sumption of electricity on more than 
713,000 farms now averages nearly 
1,635,000,000 kilowatt hours. 

Forty-six of the experiment stations, 
in co-operation with the Department of 
Agriculture, have conducted nation-wide 
studies of farm housing and its require­
ments to develop designs of farm homes 
and buildings which are adapted spe­
cifically to local conditions and climates 
and combine convenience, comfort, econ­
omy, maximum serviceability, and dur­
ability. Farmers, building contractors, 
and commercial dealers in building ma­
terials have been quick to take advan-
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tage of these services of the stations and 
have co-operated to the fullest extent. 
The industrial significance of this work 
is indicated by the fact that in 1930 
farm buildings of the United States rep­
resented an investment of approximately 
13,000,000,000 dollars, of which 7,000,-
000,000 dollars were for dwellings and 
6,000,000,000 dollars were for produc­
tion structures. 

The relation which livestock produc­
tion bears to the great meat-processing 
and meat-packing industries is well 
known. The livestock products industry 
is immense, being valued at more than 
three and a quarter billion dollars in 
1931. Packed meats alone were valued 
at 2,180,000,000 dollars during that 
year. Back of the development of the 
livestock industry stands the experiment 
station system with its comprehensive 
program of research for economical 
production of and quality in meats, milk 
and milk products, hides, wool, and 
other products and by-pro ducts_ 

Animal disease prevention and con­
trol is no small part of the experiment 
station research program in the unceas­
ing efforts to protect the public and in­
sure quality in livestock products_ In 
that connection a sizable commercial in­
dustry has been built up for the produc­
tion of serums, vaccines, and chemical 
treatments for diseases and parasites. 

Crop products are used universally 
for food, clothing, or some other pur­
pose_ Aside from direct uses as food are 
many uses which involve the commercial 
industries as necessary processors. 

Bread and other bakery products are 
probably the most important crop food 
products from the standpoint of the 
total population. The baking business 
is valued annually in billions of dollars 
and employs hundreds of thousands of 
people in flour mills, bakeries, and 
wholesale and retail stores. 

THE national milling and baking in­
dustries are based upon years of 

research, much of which has been con­
ducted by the experiment stations in 
co-operation with the Department of 
Agriculture, not only in the selection, 
breeding, grading, storage, and improve­
ment of wheat, rye, corn, and other 
grains, but also to some extent in the 
physics and chemistry of milling the 
grain into flour, the manufacture of 
dough of the proper characteristics, and 
baking doughs into the different com­
mercial products such as bread, crack­
ers, doughnuts, pastry, pretzels, and 
other foods_ A majority of the stations 
have served these industries in the pro­
duction of grains specifically adapted 
for the different baking purposes. 
Others have made contributions to the 
technique of milling and baking through 
researches in cereal chemistry. 

Orange juice and grapefruit are 
used largely as sources of the nec-
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essary vitamins in the diet. Largely 
by virtue of research, the average citi­
zen is able to secure fruit of high quality, 
uniform grade, and protected against 
spoilage in transit_ The relationships 
of this work with commercial enter­
prises include especially those with the 
packing, canning, container manufac­
turing, transportation, refrigeration, 
processing, and chemical by-product in­
dustries. 

Among the textile crops, cotton is of 
outstanding importance_ In 1931 the 
value of cotton goods textile materials 
produced in the United States was over 
800,000,000 dollars. Experiment sta­
tions in the South have studied spinners' 
requirements and the characteristics of 
the crops in different localities and sup­
plemented this by variety trials, breed­
ing, and physical tests_ By virtue of 
this research a large proportion of the 
cotton crop in several states has been 
improved in staple lengths, uniformity, 
and physical standards required by the 
textile mills to provide the materials es­
sential in the wide variety of cotton 
manufacturing processes and products 
employing cotton. 

THE canning and quick freezing of 
fruits and vegetables have developed 

into sizable commercial industries. Here 
again the experiment stations have 
taken an active part in breeding fruits 
and vegetables especially adapted for 
these purposes and in contribtIting to 
the technique of the process· by safe­
guarding the quality of the product from 
the standpoint of the consumer. A north­
ern station has co-operated with one of 
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the leading commercial freezing com­
panies in testing strawberries, raspber­
ries, cherries, peas, and corn on the 
cob for freezing purposes_ 

The research at certain western ex­
periment stations in co-operation with 
the Department of Agriculture on stor­
age, precooling, and handling of fruits 
and vegetables designed for distant 
markets has been of great value to the 
railroads and other commercial trans­
portation and marketing agencies. The 
significance of these researches can be 
appreciated when it is considered that 
in 1932, for example, 84,683 carloads 
of apples, 81,320 carloads of oranges, 
46,215 carloads of grapes, and 46,681 
carloads of lettuce were transported by 
the railroads, to say nothing of large 
shipments of other popular fruits and 
vegetables, all perishable. 

It has been possible here to draw 
attention to only a few of the more 
obvious relationships which exist be­
tween the work of the agricultural ex­
periment stations and the nation's 
industries. Many other examples and 
illustrations might have been cited. 
These numerous relationships have 
done much to eliminate or reduce 
many of the hazards of agricultural 
production and to increase the efficiency 
and lower the cost of production and 
marketing to the mutual benefit of 
agriculture, industry, and consumers. 
Superior crop and animal products and 
by-products have evolved which influ­
ence the comfort and welfare of every 
citizen_ And lastly, the productive capac­
ity of the farmer and of the industrial 
worker has been increased many fold. 

Wheat produced by intensive breeding experiments is put through an experi­
mental mill in order to determine the milling qualities of the various types 



BUILDING BLOCKS OF THE ATOM 
IN 1917, Robert A. Millikan published 

a book called The Electron, which 
contained most of what was then 

known about the atom. The book, now 
revised, emerges this year as almost an 
entirely new creation. Its present title 
suggests the lengthy strides science has 
taken toward an understanding of the 
microcosm during the last 18 years. 
The book is called "Electrons (+ and 
- ), Protons, Photons, Neutrons, and 
Cosmic Rays." Had the author wished 
to be even more inclusive, he might have 
added alpha particles, deuterons, and 
neutrinos to the list. 

The development of experiments to 
break down or build up the nucleus of 
an atom by bombarding it with high· 
speed particles is probably responsible 
for these tremendous advances in our 
knowledge of what the atom is made of 
and how it is put together. The three 
remarkable photographs on this page, 
from Dr. Millikan's book, show the ele· 
ment lithium actually in the process of 
.disintegration, under fire of tiny pro· 
jectiles. The lithium target is at 
the center, and the thin white 
I ines are tracks of particles 
knocked from the atomic nuclei. 

WITH science progressing so 
swiftly, it is well sometimes 

to pull up and take inventory. 
Up to date there are some eight 
chief terms which scientists use 
in connection with the atom. 

Electron. The negative electrons reo 
volve in orbits about the nucleus of the 
atom, neutralizing its positive charge. 
They are identical with the beta par· 
ticles which escape from radioactive 
substances. The most modern theory 
holds that electrons are not particles 
but wave trains. Since they have the 
properties of both, someone has sug· 
gested "wavicles" as an appropriate 
name. 

Positron. The positron is a positively 
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Artificial Disintegration 

How Atoms Are Made . 

The lithium target at 
the top is under fire 
of a stream of heavy 
hydrogen cores, and is 
shown actually in the 
process of breaking up. 
The lines a, and a, are 
alpha particle tracks 

charged electron. It occurs far less often 
in nature than its companion, a fact 
which is not yet adequately explained. 
It does not exist within a normal atom, 
but when cosmic rays or gamma rays 
penetrate the nucleus, a positron and 
an electron may be created together, 
probably representing a transformation 
of radiant energy into mass. 

Proton. Protons are the cores of hy· 
drogen atoms, and are a primary 
building block in all nuclei. They are 

almost 2000 times as massive as the 
positron, but they bear the same charge 
as the positron. 

Neutron. The neutron is a particle 
with approximately the same mass as a 
proton, but without any electrical 
charge. It is likewise a primary con· 
stituent of atomic nuclei. 

How the four particles thus far men· 
tioned are related to each other is still 
uncertain. It seems probable that a 
neutron is made up of a proton plus an 

electron. It is also possi. 
ble, however, that a proton 
consists of a neutron and 
a positron. Before the 
discovery of the neutron 

Simultaneous emission 
of many pairs of alpha 
particles. The shorter 
tracks are chiefly due 
to protons. The faster 
a particle moves, the 
longer track it makes 

Leads to Knowledge of 

. . A Round-up of Terms 

in 1932, it was assumed that the nucleus 
must contain some free electrons to 
balance part of the positive charge; 
now it is generally conceded that if 
electrons are present at all, they exist 
within the neutron. 

Alpha particles. These are the cores 
of helium atoms, made up of two pro· 
tons and two neutrons. The protons and 
neutrons within the nuclei of complex 
atoms tend to group themselves in these 
compact, stable units. When elements 

Each lithium atom squarely 
hit by one of the hydrogen 
bullets disintegrates into 
two alpha particles. aJ and 
a, mark the tracks of such 
a pair. b, and b, are caused 
probably by rapid protons 

disintegrate, either radio-actively or 
under bombardment, alpha particles 
are frequently emitted, as shown in the 
accompanying photographs. 

Neutrino. No scientists can say defi· 
nitely that this infinitesimal, chargeless 
particle really exists, for it has never 
actually been identified. If the law of 
conservation of energy holds, however, 
one must assume that it does. In radio· 
active disintegration, similar atoms 
emit beta particles of different energies, 
yet still remain similar. 

Deuteron. This is the nucleus of the 
famous heavy hydrogen atom, the iso­
tope which weighs twice as much as 
ordinary hydrogen, but behaves exact· 
ly the same in other respects. 

Photon. According to the quantum 
theory, the photon is a unit of radiant 
energy. Although photons are not direct 
constituents of atoms, they are radiated 
whenever there is a loss of energy with· 
h the nucleus or the extra·nuclear 
structure.-] ean Harrington 
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Uniform Traffic Laws 

PROBABL Y the greatest bugbear 
which the motorist has to face today 

is the wide diversity of traffic laws which 
he finds in different states and even in 
different communities of the same state. 
Here he is allowed to turn right on red. 
There he is not. Here he turns to the 
left of a traffic post, there it is required 
that he go to the right. Here he parks 
parallel to the curb. There he must head 
in at an angle, and in a third place he 
must back in at an angle. Speed laws 
show as wide variety. This bridge can 
be crossed only at a speed of less than 
eight miles an hour. On this highway it 
is required that he maintain at least a 
35 mile an hour speed or else receive a 
summons for obstructing traffic! 

These brief statements show the great 
need which exists for some uniform 
method for regulating the flow of traffic. 
True enough, uniform laws would reo 
duce to some extent the revenue ac· 
quired by a certain few grasping polio 
ticians in the smaller communities who 
feel that motorists passing through are 
their legitimate prey and who therefore 
enact trick traffic laws which are de­
signed for no other purpose than to trap 
the unwary and thereby add to the 
exchequer of the community. But this is 
a small-time way of looking at the mat· 
ter. The automobile has made possible 
a vast expansion of our nation. It pro· 
vides a means of transportation which 
has made it possible for the average man 
to travel widely and to learn more about 
his own country than would be possible 
in any other way. On the other hand, of 
course, the automobile has shown itself 
to be a dangerous weapon when in the 
hands of irresponsible drivers, and par· 
ticularly so when these same drivers are 
faced by ever-changing and never·uni­
form traffic regulations. 

If when a motorist approaches a cross­
ing he knows that his actions will be 
governed by the same laws as pertained 
at the last crossing; if he knows that he 
is not going to be summoned for a traf­
fic violation by a small-town police offi­
cer who is over-zealous in his duties; 
and if he knows definitely that the law 
is on his side rather than against him, 
many of the psychological dangers of 
motoring will be eliminated. 

Here is a case where the oft·discussed 
states' rights must be disregarded. 
Small communities can no longer be a 
law unto themselves when the good of 
the greatest number is to be considered. 
There must be developed a uniform set 
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of laws which will apply in all localities 
throughout the country. Such a set of 
regulations can best be arrived at by a 
study of the situation as a whole and 
by collaboration between state and fed­
eral authorities. SCIENTIFIC AMERICAN 
lends its voice in demanding that such 
co·operation be secured and that all 
possible speed be made in securing for 
the motoring public the safety of uni­
form traffic regulations. 

Forgotten Inventors? 

THERE is no need to argue the ques­
tion that the inventor is the very 

backbone of our present.day civiliza­
tion. Without a constant supply of in­
ventions, our present rate of progress 
would be impossible. It seems, however, 
that the Patent Office, established for 
the purpose of assisting the inventor to 
protect his property, is overlooking the 
fact that in many cases the question of 
financing the securing of a patent is a 
very serious one. In these times of finan­
cial stress, it appears that the United 
States Government has forgotten that 
there are many workmen and mechanics 
out of jobs who have turned their idle 
hours to perfecting inventions but un· 
less these men can obtain proper pro­
tection in the form of a patent, their 
inventions are frequently of little value 
to them. No doubt there are many in­
ventors who would seek patent protec­
tion but who cannot afford to pay the 
fees now required by the Patent Office 
-30 dollars on filing his application, 
whether he gets a patent or not, and 30 
dollars more, should the application be 
allowed, in order to have his patent is­
sued. 

There was a time a few years ago 
when the filing fee was only 15 dollars 
and when the final or issue fee was only 
20 dollars. At that rate, the Patent Office 
was not only self-sustaining but showed 
an excess of receipts over the cost of 
maintenance. Of course, the time re­
quired to make an examination of an ap­
plication to determine the patentability 
of its subject matter has greatly in­
creased, but the same may be said of 
all activities in all departments of gov­
ernment. It would seem to us to be a 
worthy action on the part of our existing 
administration to take into considera­
tion the value of the work being done 
by inventors and to give them a break 
during hard times. A return to the for­
mer 15 and 20 dollar fees might make 
it possible for the Patent Office to be 
self-supporting: At any rate, this step 
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would be of material assistance to those 
inventors who simply cannot afford to 
pay the fees now exacted. Who can tell 
what beneficial results might accrue 
from such a procedure? 

Breaking into the Weather's Lair 

BEHIND the trans.polar flights of the 
Russians lies more than a stunt. 

The flights were inspired by Professor 
OUo Schmidt, a scientist, head of the 
Arctic Institute of Leningrad. What 
Professor Schmidt and the Arctic In­
stitute have had in mind is to fly clear 
across the polar regions and prospect 
out suitable sites for meteorological ob­
servatories. To Russia this is of espe· 
cial importance because temperate zone 
weather comes from the Arctic and 
she is literally wrapped around the 
Arctic regions. At present there is a 
network of weather observatories cover­
ing, quite densely, most of the North 
Temperate Zone_ The circumpolar re­
gion is a great gap in this world network 
and, since "highs" and "lows" of the 
temperate zone mainly originate closer 
to the pole, this gap happens to fall just 
where it is most embarrassing to weather 
forecasters. 

To place a meteorological station ser­
viced by airplanes at the exact Pole is 
a feat which, of course; makes appeal 
to the imagination but too much empha· 
sis has been placed by newspaper writ­
ers on this aspect of the plan. The 
North Pole lies inconveniently in the 
midst of an ocean 1000 by 1500 by two 
miles in dimensions, on pack ice. What 
science wants is as dense a network 
wherever there are existing gaps as 
there now are elsewhere; no doubt the 
Pole would be one chosen site, however. 
The need has been well explained by 
the weather forecaster H. H. Clayton, in 
a scientific book entitled "Problems of 
Polar Research," edited by W. L. G. 
Joerg of the American Geographic So­
ciety, N ew York, a society of scientific 
geographers. Such stations, supplied 
with kites, sounding balloons, or air· 
planes of their own, could catch the 
storms of the temperate zone where they 
are whelped and, by reporting them by 
radio three times daily, they would per­
mit forecasters to predict with less 
guesswork. 

Whatever results the Russians ulti­
mately obtain in this work will be 
equally helpful to us, since our weather, 
too, comes from the circumpolar .re­
gions. Therefore we should co-operate 
with them. 
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The great city mound of Tepe Gawra, in Irak. The mound represents 20 cities, one on top of another. In the Orient, the 
building materials-bricks of sun-dried c1ay-dissolve in the rain. It is easier to level off a half-ruined building, bring in 
more material and start on top of the last, than clear off and start anew. Hence the "pile" of city levels in stratified order 

THE GREAT MOUND OF 

TEPE GAWRA 
By J O T H A M  J O H N  S O N  

The University Museum. Philadelphia 

IN the sixth millennium before Christ, 
a migrating horde swept from the 
east over India, Persia, and Meso­

potamia. Many more waves of invasion 
were to break over the hills and valleys 
of these lands; it is not even likely 
that this was the first. But we still know 
so little about the early movements of 
man in Mesopotamia that we cannot say 
whether any race was there to receive 
this horde, for wherever their remains 
have been found they lie at the bottom 
of all other identifiable human remains. 

Their most typical product was their 
earthenware vessels, for cooking and 
other household purposes, painted with 
distinctive geometric designs. This pot­
tery has already been found in test pits 
and trial trenches at such sites at Tell 
Kukuteni in Baluchistan, at Susa and 
Tepe Hissar in Persia, at Tell Halaf and 
Nineveh in northern Mesopotamia, and 
at al-Ubaid near Ur in Babylonia ; but 
with it has come to light nothing of the 
culture, no associated objects, only 
broken sherds of the vessels themselves. 

In spite of the vast territory these 
peoples once controlled, literally noth­
ing has been known about them-noth­
ing about their racial type, their 
language, their arts and crafts, nothing 
except that they painted their pottery. 
For lack of any better description they 
may be called the "painted pottery 
peoples." Yet in the history of mankind 
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no race now presents at once so po­
tentially important a position together 
with so deep a mystery. It will call for 
the intense archeological endeavors of 
many scholars for the next generation. 

The most sensible first step is the 
systematic one: to select some one city 
of this race and excavate it soberly and 
quietly. If written tablets are not found 
we must be content to watch for the 
muter testimonials of such sombre finds 
as potsherds and bone pins and ob­
sidian razors and the battered stubs of 
mud walls. When by these means we 
have reconstructed the culture of this 
people, in some of its tangible aspects, 
at one city, we may turn to survey from 
a new and higher observation post the 
other unclassified primitive vestiges 
which tend to be associated with these 
remote peoples. 

IN 1927 Dr. E. A. Speiser, exploring 
the mounds clustered in the upper 

Tigris valley, paid particular attention 
to the "great mound," Tepe Gawra. It 
had been observed by previous travelers 
but its significance had not been sus­
pected. Later that year Dr. Speiser was 
able to run a successful and enlighten­
ing trial trench with funds supplied by 
the American School of Oriental Re­
search in Baghdad. Of 20 cities neatly 
stratified on the tell, the lowest nine 
showed painted pottery as their typical 

find-a stimulus to further exploration. 
Without this pottery the excavation of 

Tepe Gawra would have been reserved 
for a future generation. To the Uni­
versity Museum, however, the prospect 
and the privilege of realizing not one 
but nine cities of the painted pottery 
peoples was irresistible; and in the 
friendly rivalry between institutions 
competing for the honor of leading the 
journey back to man's origin, the ap­
proaching completion of our work at 
Ur suggested the choice of a still more 
ancient site. An alliance was struck 
with the American School in Baghdad. 
and with Dr. Speiser as field director, 
assisted by Mr. Bache, work was begun 
at Tepe Gawra, Level l, in 1930 ; this 
in face of the depression and the expen­
sive and potentially thankless task of 
clearing away the overlying debris of 
1 1  later strata in order to clear the 
mound for the real work. Later, when 
Levels 6 and 8 yielded their extra­
ordinary cultures, adding new chapters 
to history, and Level 9 gave up the 
burial chambers with rich finds of gold 
and electrum reported by the press of 
the entire world, the importance of 
Tepe Gawra's succeeding civilizations 
received due recognition. 

None the less, Level 12 remained the 
real goal of the excavators for eight 
years. By exploring thoroughly the city 
of this level, and then earlier levels in 
turn right down to level 20 which may 
go back to 5500 B.C., the story of the 
architecture and of the arts and crafts 
of this ancient tribe, and, if luck favors, 
some account of their religious worship, 
will be unrolled. 

Level 12 was partially uncovered dur­
ing the 1934-5 season, and the first news 
of the architecture of the painted pot­
tery peoples is here given. Press re­
ports, stating that part of Level 13 
was laid bare and giving a name to the 
town, are erroneous; but the statement 
that Level 12 goes back to about 4000 
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B.C. has the approval of Dr. Speiser 
and Mr. Bache. The city was 3000 years 
old 3000 years ago when Homer sang 
of Troy. 

Over the area was a heavy layer of 
ashes and charred refuse ; the city had 
been destroyed by fire. When this had 
been cleared away the forms of the 
building walls began to ap­
pear ; they were of libn, mud 
brick, the typical material of 
Mesopotamia ; yet Tepe Gaw­
ra is in sight of the Kurdish 
mountains. If the painted 
pottery peoples had originat­
ed in a mountain country 
with architecture in stone, we 
would have expected them to 
use the more familiar mater­
ial ; or else by the period of 
Level 12 they had lived so 
long in Mesopotamia as to 
adopt the customs demanded 
by the country. In any case, 
the architecture surpassed that of the 
three succeeding periods at Tepe Gaw­
ra. One large building was so extensive 
that it may have been the palace of a 
chief. Of the many rooms the largest 
measured about 37 by 17 feet ; its walls 
were coated with fine white plaster to 
conceal their humble material ; this is 
the earliest use of wall plaster yet re­
corded. 

THE mastery of the secret of burn­
ing lime for mortar and stucco was 

one step forward. The walls of this 
same White Room contain another : 
they were carefully oriented to the 
cardinal points of the compass, show­
ing that the architect was able to com­
mand the services of an able astronomer 
or, more likely, was himself a learned 
man with some knowledge of the stars. 

It is unlikely that this building was a 
temple. The numerous vessels of pottery 
and stone found in it indicate that it 
was used as a dwelling by many people. 
In the corner of one room was a small 
oven. In this was a cooking pot, its 
lid still in place. It contained the bones 
of the meat which was being cooked 
for dinner when the unknown enemy 
charged the walls and ended a civiliza­
tion. Many years later the deserted 

6000 years ago some housewife left 
this pot of lamb stew in the oven 
and ran for her life, never to return 
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mound was smoothed off by the con­
querors or their descendants, who built 
the next city, Level 11 ,  disclosed by 
recent excavations. 

In spite of the progressive architec­
ture, there are constant reminders that 
we are dealing with an older city than 
modern science has known. For instance, 

metals have been left far be­
hind ; gold was found in Level 
9, but its possessors were not 
acquainted with the processes 
of smelting and refining and 
working metals, but obtained 
them from metal-working 
tribes in the mountains. In 
what mountains? When we 
find out we will have taken 
a tremendous new step back-

The slender little vase for eye 
shadow which women used a 
long time prior to A.D. 1935 

ward into the history of man's past. 
Commerce in these products and in 

others such as the rare lapis lazuli was 
carried on by barter ; nearly 3500 years 
passed before coin was minted. 

The study of the religions of primi­
tive races begins with the study of their 
burial customs. Respect for the depart­
ed had not progressed, at Tepe Gawra 
in 4000 B.C., to the point where surviving 
relatives built large underground burial 
vaults, such as those of Level 9 already 
mentioned, to receive the wooden coffins 
of their lamented dead ; but several 
large jars, painted in monochrome like 
other typical specimens of Level 12, 
have been discovered to contain the 
bones of infants. The bodies were not 
cremated but simply placed in jars and 
interred. How adults were buried re­
mains to be learned ; perhaps they were 
carried to a cemetery in the plain below 
the mound. 

We do not know and we are likely 
never to know anything certain about 
the language of the painted pottery 
peoples. They were probably not ac­
quainted with writing ; it was a thou­
sand years before the first groping pic­
tographs were made at Ur, and the in­
habitants of Level 12 of Tepe Gawra, 
at least, left no written documents. We 
shall never know even their name for 
the city. 

IN the course of further research we 
must eventually discover the region 

of the earth's surface whence came the 
people who built the first primitive set­
tlement known only as Tepe Gawra 20. 
Then we may be able to follow the 
wanderings and eventual fortunes of 
their relatives who migrated to other 
fields ; and so we may come to know 
their racial and linguistic stocks. From 
other analogies it seems likely that they 
were associated with the Mongoloid 
or Circassian peoples ; all conclusions 
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along this line will contribute toward a 
solution of the still vexing problem of 
the origin of the Sumerians and their 
disputed relationship with the painted 
pottery peoples. Just so, do we hope 
some day to learn the identity of the 
strange invaders who wiped out Level 
12 in turn and supplanted it with an­
other culture. 

Level 12 has produced none of the 
flat seals which are common in later 
strata at most Mesopotamian sites, but 
of such seals two impressions came to 
light, made on wet clay which was then 
baked into a record beyond time's power 
to destroy. 

If we compare them with seal impres­
sions found in Level 11 they are dis­
appointing;  among the latter is one 
which seems to show the earliest brew­
ery (two men stirring the contents of a 
vat with long poles) and a number 
show ably carved naturalistic sheep and 
other animals. 

These seals were used to consecrate, 

Seal impressions found in level 11,  
one showing human figures, and 
the other the horned heads of rams 

that is, identify, property. Their designs 
were, in effect, monograms of their 
owners. From inconspicuous finds im­
portant deductions can often be made. 
If individuals had property, the Tepe 
Gawrans were not communistic nor, at 
the other political extreme, did all the 
property belong to one ruling noble. 
Again, if an enemy destroyed the town 
to take its fields, we may guess that 
6000 years ago mankind had already 
felt the pinch of hunger. 

The presence of even primitive seals 
is very encouraging ; frequently they 
carry religious scenes of these people, 
or record incidents in the phantom lives 
of their mythological heroes. By these 
means it is often possible to follow the 
thin thread of racial tradition where 
the absence of written records leaves no 
other clue. 

No matter what vast gaps remain 
when Tepe Gawra has been dug and we 
have learned all the history its 20 cities 
contain, we know already that the same 
essential story of humanity will come 
out. The first find made in Level 13, at 
the edge of the mound where an im­
petuous Kurdish workman sank his pick 
below the floors of 12, was a slender 
little vase. It once held the kohl with 
which some far-away beauty darkened 
her eyelids against her lover's visit. 



A LINK IN A CHAIN OF 
Wheeler Dam . . .  Completed Next Year . . • Will Pro-

duce Power . . .  Has Navigation Lock . . •  Operated 

With Other Dams, Will Control Tennessee River 

By H E R B E R T  F. G O U G H  

WHEELER DAM, on the Tennes· 
see River in northwestern Ala· 
barna, is the second major con· 

struction project now being carried out 
by the Tennessee Valley Authority. It 
forms one of the major links in the 
Authority's integrated program for the 
development of the water resources of 
the Tennessee River basin. 

The Act of Congress in 1933 creating 
the Tennessee Valley Authority has 
granted broad powers for the fulfill· 
ment of a project, the first of its kind 
in American history, calling for the 
complete development of an entire wa· 
tershed. Next to the soil, the most im· 
portant resource of a region is its water, 
whether in the form of rainfall or rivers. 
In a steeply rolling terrain, however, a 
heavy rainfall may become a danger as 
well as an asset, and such has been the 
story of the Tennessee River watershed. 
A mean annual rainfall of 51.2 inches, 
about 145 billion tons of water, takes 
its toll of the river valley annually to 

Wheeler Dam in June 1935. The navigation lock 
is on the opposite side of the Tennessee River 

the extent of about 2,000,000 dollars in 
flood damages. Furthermore, the river 
has carried downstream untold millions 
of tons of eroded soil during these sea· 
sonal fluctuations, building up sand· 
bars and reducing the river's effective· 
ness as a navigable water-way. 

THE Authority's answer to these prob­
lems is a two·way control program. 

On the one hand it checks erosion at the 
headwaters through forestation mea­
sures, and on the other, it controls the 
river itself through an integrated sys­
tem of storage and run·of·river dams. 
Storage dams on the large tributaries, 
such as Norris Dam on the Clinch, will 
hold back the run-off during the rainy 
season, thus leveling the flow of the 
river for navigation and flood control. 
Run-of-river dams, such as Wilson 
Dam and Wheeler Dam, in the Muscle 
Shoals area, graduate the flow of the 
main stream through a series of long 
narrow lakes which further reduce flood 
dangers and are useful for water-borne 
traffic. From Knoxville, Tennessee, to 

Paducah, Kentucky, the Tennessee 
drops 505 feet ; narrow stretches of deep 
water connected by navigation locks will 
carry river traffic down a gigantic stair­
way 650 miles in length. Wheeler Lake, 
one of the steps in this stairway, will be 
88 miles long. 

Wheeler Dam, named for General 
Joseph Wheeler, Confederate general 
and a commander of United States 
forces in the Spanish-American War, 
was originally Dam No. 3 in the United 
States Army Engineers' survey of the 
power and navigation resources of the 
Tennessee River. Prominent in the War 
Department's recommendations during 
the past concerning this inland water­
way is the development of Muscle 
Shoals. 

The Muscle Shoals area in the Ten­
nessee River is one of the nation's great 
hydro-electric power sites. From Brown's 
Island, a few miles west of Decatur, 
Alabama, the Tennessee River forms a 
series of rapids over what the geologists 
term the Cincinnati Anticline. The 
greatest fall in this series of rapids, ex­
tending over approximately 37 miles of 
river bed, is 134 feet, only 33 feet less 
than Niagara Falls. 

Wilson Dam, completed in 1925, while 
taking advantage of the power possi­
bilities at the lower end of the Shoals 
area, eliminated 16. miles of the rapids 
as a menace to navigation. This factor 
largely determined the location of 
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Wheeler Dam, at the upper 
end of Wilson Lake. 

When completed, Wheeler 
Dam will be a gravity con­
crete structure 6,335.5 feet 
-more than a mile in length 
-across the Tennessee River. 
This is 1340 feet longer than 
the great Dnieper River hy­
dro·electric project in Russia. 
Beginning at the south bank, 
this huge barrier will be 
made up successively of a 
non·overflow section 157 feet 
long, 613 feet of power house, 
another non-overflow section 715_5 feet 
long, 2700 feet of spillway, 1756 feet 
of non-overflow, 159 feet of naviga­
tion lock, and a non-overflow section 
235 feet long which will tie into the 
north bank. The non-overflow section 
is 55 feet wide at the base and 70 feet 
high. An inspection gallery, six feet 
wide by eight feet high, extends through­
out the length of the dam. 

rrHE spillway section of the dam 
will be 54 feet high, and 124 feet 

wide at the base, including the apron. 
The toe of the apron, approximately 
24 feet below the river bed, will have 
concrete dissipators to break the force 
of the water flowing into the stilling 
pool below the spillway. End training 
walls, five feet thick, will rise 12 feet 
above the pool, while ten intermediate 
training walls will just reach the water 
surface below the dam. The spillway is 
divided into 60 bays, each bay being 
surmounted with a radial gate IS feet 
high and 40 feet long. 

Reinforced concrete piers will sup­
port a 20-foot roadway along the crest 
of the dam. A rising grade in the ap­
proach to the navigation lock, reaching 
a clearance of 57 feet over the reservoir 
pool level, will permit the uninterrupted 
flow of highway traffic across lock and 
dam without interfering with the pas­
sage of river boats through the lock. 

The Wheeler power house will be of 
the outdoor type, with no housing over 
the crane or the generating units. It is 
planned for an ultimate installation of 
eight main generating units, having a 
total capacity of 288,000 kilowatts_ 

The generators will be protected from 
the weather by metal covers. The initial 
power house construction will consist 
of foundations for two units and com­
plete installation of one 45,000 horse­
power propeller type turbine, generator, 

and the necessary auxiliary equipment. 
The dam will create a reservoir 88 

river miles long with an average width 
of 1.3 miles. It will be 73,500 acres in 
area, or about 115 square miles, at an 
elevation of 555 feet above sea level. 
This will be the normal level of the lake. 

Construction work commenced on the 
Wheeler Dam navigation lock under the 
supervision of the Corps of Engineers 
of the United States Army in Decem­
ber, 1932. The original plans provided 
for a 60-foot by 360-foot lock with a 
37-foot lift, but the Tennessee Valley 
Authority arranged for the lift to be 
increased to 50 feet. The lock, now 
completed, is one of the highest single­
lift locks in the United States. 

In October, 1933, surveys of the site 
and preliminary plans for the dam 
prepared by the Army Engineers were 
turned over by the Authority to the en­
gineering staff of the Bureau of Re­
clamation for preparation of a final de­
sign. 

By the latter part of November, 1933, 
much of the preliminary work was well 
under way. The construction camp, 
commissary facilities, warehouses, and 
office buildings were erected. The ap­
proach roadway to the site was graded 
and culverts installed. The bridge over 
Big Nance Creek was strengthened. A 
17 -mile, 14,000-volt transmission line 
was built from Wilson Dam to the new 
project to serve the construction equip­
ment. An arrangement was effected by 
the Authority with the Corps of En­
gineers of the United States Army for 
the lease of seven barges, three der­
rick boats, a dipper dredge boat, a 
Diesel-electric powered tow boat, a 
smaller tow boat of the pusher type, 
two small launches, and a fuel barge to 
handle its transportation requirements_ 

Actual work on the dam itself began 
on November 27, 1933, at which time 

One end of the navigation lock, among the high­
est single-lift locks anywhere in the United States 

the first crib of the first-stage cofferdam 
was erected. This first cofferdam, five 
of which are necessary for the diversion 
of the stream during construction opera­
tions, is approximately 1400 feet long 
and 400 feet wide, extending outward 
from the south bank of the river. It 
was made by confining an earth fill be­
tween two lines of wooden sheeting 
spaced 20 feet apart. Filling material 
for the wall was dredged on the north 
river bank, loaded on barges, towed 
across the river and unloaded into the 
wall with clam-shell buckets operated 
from derrick boats. The first cofferdam 
was completed and unwatered in Janu­
ary, 1934. 

THE second cofferdam was started on 
February 19, 1934, with the building 

of two rock ramps to the top of the outer 
arm of cofferdam Number I from the 
river floor inside the cofferdam. The 
walls of cofferdam Number 2 were made 
of rock taken from the power house 
excavation, it being trucked up the ramp 
and dumped into the fill extending 
around the cofferdam. Afterward a 
blanket of clay was placed on the river 
side of the rock fill to make it water­
tight. This cofferdam was finished about 
August 1, 1934. 

Cofferdams Numbers 3 and 4 followed 
according to schedule. Foundation ex­
cavation was finished in Number 3 dur­
ing the latter part of June, 1935, and 
begun in Number 4 about the same 
time. 

The damming of a river over a mile 
wide calls for a construction schedule 
adaptable to variations in the flow of wa­
ter. This is the reason for the five coffer­
dams. Beginning with that on the south 
bank, which encloses the power-house 
site, their lengths are respectively 1425 
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Floating concrete mixing plants at Wheeler Dam. The gantry crane at the feft 
swings the two.yard bucket of concrete into position and lowers it to the job 

feet, 1238 feet, 1 147 feet, noo feet, and 
1004 feet. It is the intention to have 
only two adjacent cofferdams closed 
for any considerable time. 

The dam, except that portion of the 
non·overflow section in cofferdams Num· 
bers 4 and 5, will be built in alternate 
IS-foot and 30-foot wide blocks. As soon 
as the 30-foot blocks are built up to 
elevation 506, which is one foot above 
the level of Wilson Lake, the IS-foot 
blocks are built up above flood height, 
and the cofferdam may be removed and 
water diverted through the 30-foot 
openings. Water may also be diverted 
through the powerhouse intake tubes. 
During different stages of construction, 
flood water will be passed through 
various combinations of intake, 30-foot 
diversion openings, and whatever part 
of the river channel remains open. 

A FORCE of 4000 men is working 
day and night in four six-hour 

shifts on Wheeler Dam. At the time of 
writing, practically 90 percent of the 
estimated 550,000 cubic yards of dolo­
mite rock to be displaced has been re­
moved from the foundation. As soon 
as each section of foundation is in 
readiness, a thorough job of low-pres­
sure grouting is done with a neat ce­
ment grout. As soon as 10 feet of con­
crete has been placed, high-pressure 
grouting at approximately ISO-pound 
pressure completes the job of sealing 
all cracks in the foundation for preven­
tion of leakage or possible shear and 
sliding of foundation bedding planes. 

Two thirds of the estimated 650,000 
cubic yards of concrete to go into the 
structure have already been placed. 
In the power-house section most of the 

concreting has been completed. The 
85-ton gantry crane to serve the intake 
gates has been erected. Erection of the 
20-foot highway bridge structure along 
the crest of the dam is under way in 
several sections. Mass concrete is being 
placed almost continuously in spillway 
and non-overflowing sections. 

All concreting materials reach the 
job by way of the Tennessee River. 
Some 15 miles below Wilson Dam, the 
floating equipment of the Cumberland 
River Sand Company is at work filling 
a contract calling for between 1,000,000 
and 1,250,000 tons of sand and gravel. 
The aggregate is transported up the 
river in barges carrying about 400 tons 
each. The barges are tied up alongside 
the Authority's concrete-mixing barges_ 

The contract for cement at Wheeler 
Dam calls for delivery to the job in 
barges also. Members of the Authority's 
staff sample and test the cement before 
it leaves the plant. When it receives 
their recommendation, it is shipped by 
rail to Sheffield, Alabama, from which 
point it is transported by barge to the 
job. 

Approximately 600,000 barrels of 
cement will be used in the construction 
of the dam. A "modified" Portland ce­
ment, having a heat rise somewhat less 
than a "normal" Portland cement, is 
used in all the work. This lower heat 
rise tends to cut down the expansion 
and contraction of the concrete during 
the setting and hardening process_ The 
majority of the concrete being used gives 
a minimum strength of 3000 pounds per 
square inch at 28 days. 

At the job all of this material-sand, 
gravel, and cement-is transferred to the 
TVA floating mixing plants, where it 
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is combined in the proportions desired 
into concrete. There are four such float­
ing plants. 

Each plant is mounted on a steel 
barge 90 feet long, with a beam of 40 
feet and 7 feet deep, specially designed 
and reinforced to sustain torsional 
stresses and all loads the mixing plants 
may impose. At one end of each barge is 
a whirling type crane with a 75-foot 
steel boom. It is designed for operation 
of a 2%-yard clam-shell bucket in trans­
ferring the aggregates from the river 
barge to the mixing plant bins. The 
ISO-ton capacity aggregates bin occu­
pies the other end of the barge. It is of 
steel construction, supported by a steel 
superstructure. Directly beneath the bin 
is the batching equipment which mea­
sures exactly the right proportions of 
materials going into each batch of 
concrete. On the deck beneath the 
batchers is the two-cubic yard concrete 
mixer. Between the aggregates bin struc­
ture and the crane stands the 500·barrel 
capacity cement bin. 

Each of the four mixing plants is 
capable of producing a two-yard batch 
of concrete in two minutes, 19 seconds. 
The mixer discharges into a two-yard 
bottom-dump bucket which is swung 
into position and lowered into the forms 
by an electric revolving crane equipped 
with a 95-foot steel boom. Several of 
these cranes, mounted on gantries, op­
erate on wide-gage tracks along the 
length of the cofferdams as illustrated 
on this page. 

WHILE work has been progressing 
at the dam site, operations have 

also been carried forward in the area 
to be inundated. In January, 1934, the 
115 square miles of reservoir area was 
mapped from the air. Since the survey, 
over 3000 men have been at work clear­
ing the tract of timber and brush. 
Though much of the reservoir land is 
under cultivation, between 20 and 30 
thousand acres remain to be cleared 
by the Authority's forces. 

It is expected that Wheeler Dam will 
be completed in the spring of 1936. 
From its operation there will be a by­
product of hydro·electric power. This 
by-product electricity is not to be 
wasted, but will be made available to 
the residents of the Tennessee Valley 
and contiguous areas at "yardstick" 
prices. 

Were Wheeler Dam operated for pow­
er purposes alone as a separate and 
distinct project, it would be at the 
mercy of seasonal flowage. Operated as 
a unit in a system of dams that eventual­
ly will control the flow of the entire 
stream, however, it is a highly valuable 
investment. And as the Authority's pro­
gram develops, and more storage dams 
are erected on the headwaters, the value 
of the Wheeler investment rises in pro­
portion. 
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WATCHING 

CRYSTALS GROW 
Under the Microscope . . .  Perfect 

Specimens . . .  Photomicrographs 

of Almost Any Chemical 

By B E N T O N  S T O N E, J R. 

Figure 1 :  The set-up for the work 

FEW things can be more fascinating than 
watching, under the microscope, very 
minute seed crystals grow as the solu­

tion reaches its saturation point. Gradually 
the water evaporates, leaving crystalline 
masses behind. 

Permanent records may be obtained by 
the use of the camera in connection with the 
microscope. Almost any kind of camera will 
do. With large cameras the best way to 
make the exposure is by inclining the micro­
scope to a horizontal position, as in Figure 1. 
The camera is set for a time exposure and 
focused at infinity. It is then placed with its 
lens against the eye· piece of the microscope 
and the exposure is made. Experimentation 
is the only means of determining the correct 
exposure. When used with a Kodak V ollenda 
with an j13.5 lens, or any camera with a 
high·speed lens, snapshots of one half to 
one fifth of a second may be made. 

Almost any chemical will form interesting 
crystals. The more slowly the crystals form 
the more perfect they will be. A very simple 
way to slow up the rate of concentration of 
the solution is to place a cover slip over the 
drop of solution. Usually from three to six 
hours is sufficient for the crystals to form. 

To make a solution of the salt to be ex· 
amined, place a small drop of water on a 
microscope slide ; then, after dissolving a 
few crystals of the salt in it, set the slide 
aside until the crystals begin to form. When 
the solution begins crystallizing, watch for 
small seed crystals near the center. 

Some of the chemicals that are easily 
crystallized are : strontium nitrate, Figure 2 ;  
potassium bromide, Figure 3 ;  potassium bi· 
chromate, Figure 4; potassium ferrocyanide, 
Figures 5 and 6 ;  and chrome alum, Figure 
7. The complex compound potassium mer· 
curie-iodide will form the very beautiful 
crystals, seen in Figures 8 and 9. This com­
pound is made by dissolving mercuric iodide 
in a solution of potassium iodide. Figures 
10 and 11 show hexagonal crystals of lead 
iodide which was made by placing a small 
lump of lead acetate in a solution of potas· 
sium iodide. Cupric chloride, Figure 12, and 
magnesium sulfate, Figure 13, are excellent 
examples of needle crystals. 

Crystals may also be obtained by sublima­
tion of various salts. Most of these are am­
monium salts. Place a little of the salt on a 
strip of metal and heat until it begins to 
vaporize. Then collect this vapor by holding 
a cool microscope slide in the fumes. If am­
monium chloride is used, and not enough of 
the vaporized salt has been collected on the 
slide for crystals to form, the slide, when 
examined, will appear as in Figure 14. In 
this case, allow the slide to remain in the 
fumes long�r and the crystals will form a0 
in Figure 15. 

15: Ammonium chloride 600X 14: Ammonium chloride 600X 13:  Magnesium sulfate 150X 

5: Potass. ferrocy. 150X 

6: Potass. ferrocy. 600X 

7: Chrome alum 600X 

8: Potass. merc.-iodide 600X 

9: Potass. merc.-iodide 600X 

10: Lead iodide 600X 

1 1 :  Lead iodide 600X 

12: Cupric chloride 150X 
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�ORLD�STRONOMERS�EET 
THE meeting of the International 

Astronomical Union, in Paris" from 
which the writer is returning as 

these words are penned, was an un­
qualified success, and fully justified 
the long journeys necessary for its ex­
istence. If anyone might have doubted 
this it would have been the courteous 
and long-suffering press representatives 
who, inquiring day after day of the 
astronomers what news there was, met 
day after day with the response, "Oh, 
really nothing at all of general inter­
est." But their disappointment arose, 
not from any lack of scientific activity, 
but from the very nature of the meet­
ing itself. The Astronomical Union is 
definitely a working organization con­
cerned deeply with actual investiga­
tion, but not at all with the announce­
ment of its results. No great discoveries 
are made public at its meetings : in­
deed, it holds no sessions for the presen­
tation of scientific papers, small or 
great ; this is left to professional so­
cieties or academies of science. As in 
most other efficient bodies, the greater 
part of its work is done in committee� 
here, indeed, practically the whole. 

There are more than 30 of these com­
mittees, dealing with subjects of all 
sorts, from the sending of astronomical 
telegrams to the internal constitution 
of the stars. Some have as few as five 
members, some more than 30, but in 
all cases membership is restricted to 
those who are working actively in the 
particular field. 

MANY months before the meeting 
the chairman of each committee 

prepares a preliminary report and sends 
it by mail to the members�scattered, 
it may be, over three or four continents. 
From the replies, comments, and sug­
gestions, he constructs a "draft report" 
which is sent to the general secretary 
of the Union, printed, and distributed 
to the members generally. These re­
ports, for the Paris meeting, form a 
volume of more than 240 printed octavo 
pages. 

Five working days, morning and after­
noon, were devoted in Paris to the final 
sessions of the various committees. To 
adjust these so that no committee mem­
ber was obliged to be in two places 
simultaneously must have been no small 
task, but it was accomplished with 
almost complete success. At these ses­
sions the draft reports are discussed, bit 
by bit, not only by the committee mem-
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Every Three Years an International Body of 

Astronomers Meets, Mainly to Coordinate and 

Faci l i t ate Coo peration of National G r o ups 

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

bers but by any other astronomers ( for 
the meetings are open to all members 
of the Union) ,  and put into final form, 
accompanied by such specific recom­
mendations as are required. After this 
thorough-going and democratic prepa­
ration, all that remains at the subse­
quent "general assembly" of the Union 
as a whole is the formal acceptance of 
the reports and a specific consideration 
of requests for appropriation of money 
from the smallish funds which the 
Union has in its hands. 

More than 30 nations belong to the 
Union, and 24 of these were actually 
represented at Paris. The French dele­
gation was naturally the largest, with 
the British second. Next came the 
Americans�indefatigable travelers ; 
then the Belgians ; and so the list ran 
on to those small, remote countries 
which had but a single representative. 

This disparity was not allowed to in­
fluence the Union's policies. The im­
portant special committees on finance, 
and on the personnel of the new com­
mittees, were composed of national 
delegates, one from each country. A 
somewhat similar scheme of voting by 
countries is provided, in event of a close 
decision at the general sessions, but no 
such differences of opinion arose this 
year. The chief practical inconvenience 
in working this well-designed scheme­
and one which is unavoidable at a 
purely international gathering�is the 
old Curse of Babel. French and English 
were equally the official languages of 
the meeting but, alas, the number of 
astronomers who had really a mastery 
of both was all too small. Very few 
Frenchmen spoke English�a few or 
fewer Americans could manage with 
French. The Englishmen were a bit 
better, but honors fell, as always, to the 
Dutch and Scandinavians, practically 
all of whom were fluent in English and 
many in French as well. 

Most of the delegates could read the 
other language almost as easily as their 
own. But only the painful attempt 

shows how far this reading knowledge 
is from the power to speak. Fortunately 
there were a few first-rate linguists who 
carried off admirably the difficult duties 
of interpreters. After every important 
speech in committee or in debate it was 
repeated in the other language, and the 
same was done for each motion before 
it was put. The writer recalls with grati­
tude the Belgian secretary of one com­
mittee--appointed despite his disclaim­
er of much knowledge of English­
who, immediately after the conclusion 
of each man's remarks in a lively and 
technical discussion almost all in En­
glish, entered on his minutes an accu­
rate and lucid abstract in French. 

SO much for the machinery of the 
conferences�what of the results? 

These are naturally as varied as the sub­
jects with which the committees deal. 
For exampl8, that upon the constitution 
of the stars has always reminded the 
writer�who belongs to it-of the 
Scotsman's description of "four and 
twenty pipers each playin' his ain tune." 
Pioneering is not done according to 
rule. But the meeting of the committee, 
at which Sir Arthur Eddington, its 
chairman, called on half a dozen or 
more people who knew something about 
the subject for brief discussions of the 
present problems, was one of the high 
spots of the week_ 

Some committees have laboriously 
worked out results which, when finally 
put into shape, are likely to remain 
standard for many years. The com­
mittee on standard wavelengths, for 
example, gives tables of lines of neon 
and krypton, measured with the greatest 
care by three or four different ob­
servers in various countries, for which 
the extreme range of difference among 
the results averages less than one part 
in 10,000,000, and discusses the details 
of laboratory technique necessary to 
secure an accuracy of one part in 
50,000,000 ! Others, with no less labor, 
must deal with a human element. The 



AGAIN 
committee on notations and units pre­
sented a list ten pages long of pro­
posed symbols for the quantities which 
are most often used in astronomical dis­
cussions_ Some of them are already al­
most everywhere in use, such as z for the 
zenith distance of a star-alpha (a) for 
its right ascension. For others, various 
investigators have used quite different 
letters, to the great discomfiture of the 
student who tries to compare one paper 
with another. After discussion of a num­
ber of details, the committee voted to 
recommend the list for publication as a 
preliminary set of suggestions, inviting 
anyone who advocated changes or im­
provements to write to the chairman, in 
the hope that at the meeting three years 
hence some definitive list might be rec­
ommended-not, of course, imposed on 
anyone by compulsion, for the Union has 
no such authority. One chairman at least 
will probably be kept busy ! 

PERHAPS the knottiest problem that 
anyone had to consider was the terms 

used to describe our time reckoning. Be­
fore 1925, astronomers counted the 
hours of the day from noon ( so that the 
local time was identical with the sun's 
hour angle ) , while the day began by 
civil reckoning at midnight, 12 hours be­
fore. It was internationally agreed ten 
years ago that the astronomical reckon­
ing, too, should in future be made from 
midnight. No confusion would arise if 
the new time reckoning had a new name 
and, outside of England, it was usually 
called Civil time, while astronomical 
mean time was counted from noon. The 
abbreviations G M T, for Greenwich 
Mean Time, and G C T, for Greenwich 
Civil Time, have been used ever since 
in the American Ephemeris. But-so 
gossip has it-when these letters came 
to the attention of a distinguished Brit­
ish admiral, he remarked, "This won't 
do at all-G C T is Gunnery Control Tow­
er." Be this as it may, admiralty orders 
appeared compelling the British nauti­
cal almanac to use G M T  to denote 
time counted from midnight. To add to 
the tangle, it appeared that, under 
English law, "civil time" denotes the 
reckoning established by Act of Parlia­
ment, so that when "summer time" was 
thus adopted for daylight saving, this 
and only this could lawfully be called 
civil time!  

Now Greenwich time has long been 
used as a base for general international 
reckoning_ Before these complications 

arose it had been suggested 
in Germany that time ac­
cording to this reckoning 
be called Weltzeit (W Z)­
that is, world time, while a 
French suggestion was U T, 
which in French or English 
stands for Universal Time. 
Both . expressions mean ex­
actly the same as "Green­
wich mean time counted 
from midnight," neither of 
them has yet been used to 
mean anything else. One or 
the other of these (or very 
likely both, W Z being the 
German translation of U T )  
i s  likely t o  b e  generally 
adopted to clear up the 
muddle. The writer regrets 
a little that the new phrase 
is not "world time," but the 
French symbol has clear 
priority and may therefore 
be adopted, though it reo 
minds one a little of the 
beauty contest promoters 
who propose, after select­
ing "Miss Europe" and 
"Miss America," to decide 
which of the two deserves 
the final honor of being 

An evening party at the Observatory of Paris, 
in honor of the International Astronomical 
Union. Drawing by J. Simont, in L'Iliustration 

"Miss Universe." But the White Knight 
was right when he told Alice-through­
the-looking-glass, "What a thing is, and 
what is its name, and what it is called, 
are all quite different." 

No less valuable than the formal 
meetings were the informal discus­

sions in between. The writer, for ex­
ample, is much indebted to Dr. Antoni­
adi of the Paris Observatory for his 
details of his observations of Mercury 
with the great telescope at Meudon. In 
agreement with others, he finds that the 
planet keeps the same face toward the 
sun, and exhibits darkish patches some­
what like those on the moon as seen 
with the naked eye. These markings 
are permanent, but at times he has 
found one or another to be "obscured"· 
and practically invisible. He explains 
this by the presence of a thin atmos­
phere-too little to produce twilight ef­
fects but enough to stir up at times 
clouds of dust which veil the surface. 
While it is not certain that this is the 
only explanation, these reports by one 
of the most skilled of planetary ob­
servers leave the question of Mercury's 
atmosphere open again. Though the 
planet certainly could not retain the 
lighter gases, there appears to be no 
conclusive reason why it might not have 
some atmosphere composed of heavy 
molecules such as carbon dioxide or 
denser gases. Adams and Dunham have 
detected no spectroscopic evidence of 
atmosphere, but an amount much too 
small to pass this test would suffice. 

To return to the Astronomical Union : 

A New Committee on Comets was 
formed, and an old and inactive one on 
Lunar Nomenclature was revived as a 
general committee on the moon dealing 
both with its physical characteristics 
and with the theory of its motion and 
the observation of occultations. Profes­
sor Baldet, the discoverer of the char­
acteristic "comet tail" spectral bands, 
is an appropriate chairman of the first, 
and Professor Brown, known to all men 
for his lunar theory, of the second. 

An invitation to hold the next meet­
ing of the Union in Stockholm was en­
thusiastically accepted, and only the 
election of officers remained. Dr. Es­
langon, Director of the Paris Observa­
tory and our principal host during the 
meetings, was elected president. Among 
the vice-presidents are Adams of Mount 
Wilson and Spencer Jones, the As­
tronomer Royal. Dr. Oort of Holland 
is the new General Secretary. 

The social side-always a pleasant 
part of the international meetings-was 
unusually so this time. A long series of 
receptions, excursions, and dinners cul­
minated in a banquet on July 14th upon 
the Eiffel Tower, whence the brilliant 
illuminations and fireworks of the na­
tional holiday made a splendid spec­
tacle, and in a reception by the 
President of the Republic, who thus 
showed most gracefully his interest both 
in science and in international good 
will. Deep appreciation of the cordiality 
of our reception, no less than of the 
success of our scientific work, forms the 
final impression of the conference_-At 
sea, M. V. Georgie, A ugust 2, 1935. 
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NATURE FAI(ING AGAIN 
EXAGGERATED wild yarns by ob­

servers who are not only to be . 
respected for their love of nature 

but also for their delightful portrayals, 
are far too many in number and im­
portantly presented. As such, these ob­
servers do much more harm than the 
spinners of wilder stories who should 
confess to entire ignorance_ It is not 
altogether surpnsmg that palpable 
nature fakers find opportunity to get 
into print, for they tell much that is 
faithfully illuminating. Generally the 
editors of literary and popular periodi­
cals and books know even less about 
these things than the writers, and thus 
they accept without question many reo 
markable stories, and brag about the 
writers to boot. In most cases a boot 
should be applied somewhere.' 

Recently we have seen the remark­
able assertion, on the part of the editor 
of a leading magazine, that the author 
of a certain nature yarn was 
the best informed upon his sub­
j ect among n�turalists any­
where. A fine compliment, this, 
to the scores of capable investi­
gators ! It followed the telling, 
by the boasted and boosted one, 
about a horse which feared the 
odor of a rattlesnake (which is 
a direct untruth) ,  and it even re­
ferred to the maker of mud­
dauber wasp cells as being of 
the masculine gender ! 

Many of our recent nature 
narrative writers who have 

Silly 

Notwithstanding . 

Stories and Pictures to the Contrary 

. Often Quite Unthinkable 

Laughable Nonsense Fancy Yarns 

By S. F. A A R O N  

may be, whether cat, wolf, bear, or of 
the weasel family, there is always up­
permost a distinct respect for others of 
like nature and anywhere near the same 
size, for the severe wounds given in a 
contest are disabling, and no hunting 
mammal can well afford to be thus 
handicapped, even though it is sure of 
getting the better of the scrap in the 
end. Thus the puma and the bear re­
spect each other, various silly stories 
and pictures to the contrary notwith­
standing. The same may be said of the 

We have a badger and a coyote disput­
ing for no worldly reason ; and so 
on through the list of killers, even down 
to the tiny shrew which one of our 
nearly unlimited exaggerators calls 
'-little death" in a chapter devoted to 
such remarkable adventures as the kill­
ing of a water snake by the brave in­
sectivore. 

Studies of the food habits of reptiles 
depict numerous shrews and mice being 
swallowed by water snakes, milk snakes, 
king snakes, young black and garter 

snakes, and even by the slow­
moving spreading adder. 

sought to emulate White of Sel­
l11uSlraLlon:; 1J1' the author 

NATURE narratives are also 
noted for their superlatives 

galore : the strike of a rattle­
snake is said to be "the swiftest 
motion in nature ; "  the heroic 
duck hawk "the speed king of 
the air ; "  the leap of a stag as 
the floating of thistledown ; the 
tireless speed of a wolf as un­
equaled ; the bloodthirstiness of 
a weasel as quite beyond com­
pare-all these to be virtually 
contradicted later when other 
creatures are the chosen heroes. 
All of these statements are un­
true. 

borne, Burroughs, Thoreau, and 
especially Seton, have flound­

How a rattlesnake strikes: It requires a solid base 
-half or more of its body on the ground-to per­
mit the forward one third to do its work effectively 

ered, sometimes badly, in the 
quagmire of lack logic. Seton himself, 
remarkable for his wide knowledge, 
was not altogether free from small 
errors, as when he made WuIly, the 
dog, close the window through which 
he returned after a sheep-killing foray. 
No canine will close a window nor a 
door after entering, unless especially 
trained with much care. Marvelous 
ferocity is also ascribed to the fisher, 
listing among its victims the fox, badger, 
beaver and even the otter and bobcat. 
Much of this will not hold water, for 
some of these creatures could not be 
overtaken if they chose to retreat, while 
others are too powerful for the fisher. 

It should be well known that, how­
ever savage and blood-thirsty any killer 

lThe author evidently believes that editors 
would prove to be reformable !-Ed. 
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puma and the big timber wolf, the 
fisher and otter, the wildcat and rac­
coon, the fox and mink, and the mink 
and weasel, all of which seek the course 
of least resistance even when tidbits 
may be a cause of envy between them, 
for a law of the wild that holds the 
captor or first possessor of food to be 
the rightful owner is generally obeyed. 

Bloody warfare between killers and 
other creatures-often battles to the 
death which never occur even between 
rival lovers-is the most fruitful subject 
for nature narrative thrills, and it is an 
unusual book or article by any of the 
fakers that does not include some such 
incident, often one at least to each 
chapter. Thus we have our two wildcats 
meeting and fighting on general prin­
ciples, and this is quite unthinkable. 

These stories are often laughable, as 
for example the narratives of the de­
lightful writer who is a member of 
scientific societies and whose works are 
always eagerly read. In one article he 
presents the peregrin falcon, i. e., the 
American duck hawk, as the swiftest 
of all birds and doing unbelievable 
stunts in the air, in addition to its 
well-known swoop from on high. In 
another magazine he declares the north· 
ern gyrfalcon to be the swiftest of all 
birds, and in an account of a Mongol 
emperor's falconry he tells of two of 
these rival hawks swooping at each 
other in mid-air until one is killed, the 
description being such as to give the 
impression that by contact of the breast 
bone, or some such bomb-like influence, 
the victim was burst open. This is al-
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most unworthy of comment ; these hawks 
strike with their talons to rip and kill, 
and two of the same or allied species 
will not fight each other. Never more 
absurd yarn was written. 

And this last·mentioned author also 
quite eclipses himself in writing for one 
of our leading fiction magazines about 
wildcats. The climax is reached by ad· 
mitting the yarn of an old southern 
hunter, that one of his hounds killed 
a full.grown bay lynx by gripping its 
chest and bearing down upon it. Now, 
imagine a hound's force shutting off 
the vitality of a creature that sometimes 
survives for a time the crushing weight 
of a dead· fall. What would the eyes, 
ears, jowls, tender nose, neck, and belly 
of that hound resemble after the cat's 
awful claws had been busy for a few 
seconds? Is it not strange that faculties 
of observation sufficient to permit a 
fellow's becoming any kind of naturalist 
would not set him straight enough in a 
matter of this kind to avoid repeating 
such nonsense? 

E
RRORS due to ignorance are much 

too common in the form of asser· 
tions after quotations repeated from 
sources that are often unknown. The 
function of cocoons as a protection to 
the chrysalides "from cold" is as old 
as Drury and Westwood, but unfortun· 
ately the thickest and strongest and 
warmest cocoons are found in tropical 
countries where the bills of parrots are 
most powerful. Common sense should 
indicate that there is not enough heat 
within the insect body to withstand 
cold in any covering. 

This leads to the common and oft· 
repeated impression that cold weather 
destroys insect life. As a matter of fact, 
it does nothing of the sort, but only sus· 
pends vitality, and the consequently in· 
ert insects that have not lived their natu­
ral lives are destroyed by their enemies. 

The statement is also made that cold 
weather is fatal to reptiles-this in a 
nature narrative by an exceedingly pre­
suming nature student. But the finding 
of snakes wintering under shallow 
stones, frozen stiff but easily revived 
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by warmth ; also the existence 
of salamanders and frogs 
under similar conditions, 
proves the contrary. 

Ephemera or day-flies are 
commonly believed to live 
only 24 hours but many 
species that do not immedi­
ately mate and lay their eggs 
after leaving the pupal form 
in the water survive for more 
than two weeks. 
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It is more than amusing to 
read of venomous snakes 
leaping at their enemies or 
prey ; a score of write,rs have 
so stated. But naturalists well 
know that no snake can 
strike more than one half its 
length, and that snakes rare­
ly attempt to reach more than 
one third. Then we have the 

The rapid running tracks of the raccoon ( left ) ,  
gray squirrel (center) and bobcat ( right) are 
evidence that the hind feet overlap the others 

common 
impression that the bite of poisonous 
reptiles is always fatal, and this has 
been the backbone of more than one 
fancy story. Records prove that about 
one such bite in 20 is fatal. 

T
HE speed of snakes, especially the 
black snake and racers and the 

western coach-whip, is often ridiculous­
ly exaggerated. Even that great nat­
uralist and paleontologist, Edward D. 
Cope, was once misled regarding this 
matter, but by test it has been proved 
that no snake can travel faster, under 
any conditions, than a person can walk. 

Repeated attention must be called 
to that oft-told and absurd yarn that 
infers hypnotizing powers possessed by 
the weasel. The little killer's motions 
are so swift, its fearlessness so marked, 
and its successes so common, that it is 
hardly more than natural for the fakers 
to capitalize upon these powers. We are 
not only led to suppose but we are in­
deed plainly informed that, when the 
weasel desires rabbit for dinner, it has 
merely to find Molly and almost calmly 
cut her throat with little or no protest on 
the part of the victim, who apparently 
knows the futility of trying to escape. 
Squirrels also come under the spell. 
How ridiculous indeed is the notion 

that any creature endowed 
with the primal desire for 
self-preservation should not 
practice it with extreme 
energy at all times ! '  As a 

matter of fact, for every rabbit that is 
killed by weasel or mink a score of 
them escape and, were it not so, there 
would very soon be no rabbits. Every 
experienced field naturalist has wit­
nessed Molly breaking away through 
briars and leaving the baffled killer be­
hind, or by powerful kicking and leap· 
ing and superior speed saving her life. 

With regard to this power of the 
mustelid killers, there is every reason, 
based on wide observation, to contradict 
the statement in "Wild Animals of North 
America," published by the National 
Geographic Society, that the compara­
tive slow-going fisher captures snowshoe 
rabbits in fair chase, and squirrels 
without difficulty in the treetops, as also 
do martens. 

The weasel is a ferocious animal but is not 
capable of climbing as fast as a chicaree. On 
the ground the two are about equal in speed 

�Editor's note: As the author 
states, the idea of an animal aban­
doning the instinct of self-preser­
vation surely is ridiculous. Even 
so, we once watched a cat on the 
ground, five feet from the base of 
"a tree, and a squirrel ten feet 
above, each for some time stead­
ily eyeing the other. Then we saw 
the squirrel trot quite slowly do�n 
the trunk and along the ground, 
not in some other direction but 
straight to the eat's jaws. The 
squirrel definitely went to the 
cat, which did not move. On the 
grounds advanced by the author 
this was indeed odd conduct. We 
do not claim that there was hypno­
tism, or that we understand it ; 
we merely describe what happened. 

I
N the line of faking, because of the 
nature of the contribution, the limit 

of error has almost been reached in a 
popular periodical. Under a caption 
that infers that it is well not to let 
the world get ahead of the seeker for 
information, the statement is made that 
the greyhound, hare, and kangaroo are 
the only animals that hit the ground 
with the hind feet in front of the fore­
feet when running. All the active 
rodents, such as the squirrels, the kan­
garoo rat, many of the mice and lem­
mings, the woodchuck and whistler, the 
little chief hare, the raccoon, the mink, 
weasel and fisher, the wolves, cats, and 
the prong-horn antelope, and very 
probably the many deer species all the 
world over, so place their feet when in 
a hurry, and there is good evidence also 
that a running race horse does the same, 
though more irregularly. A paragraph 
in the same article states that there are 
yet millions of fish and insects still 
unclassified. This also is an absurdity ; 
the exploring naturalists and collectors 
have brought from every part of the 
world nearly all kinds of plants and 
animals, and the systemists have named 
and placed them in their proper genera 
and species. 



LIGHT WAVES 
ONE of the primary factors 

in our ability to turn out 
masses of products that 

are satisfactory in performance 
is the ability to create ma­
chinery of unusual accuracy_ 
This accuracy has come about by meth­
ods of measurement which have cut the 
tolerances in machine tools to fractions 
undreamed of 50 years ago_ In the pro­
duction of machine tools few things are 
more necessary than precision gage 
blocks_ A steel block about one inch 
in length is just a piece of steel, but 
with proper heat treatment, extremely 
refined lapping, and measuring process­
es, it may be finished until the length 
is definitely known to be one inch with­
in a limit of one-millionth_ This is a 
gage block. Without such an instru­
ment, manufacturing in mass on a basis 
of interchangeable parts would be im­
possible. 

It must be apparent that, behind the 
ordinary measuring tools and gages 
used by the machinist in controlling 
everyday production, there are other 
and still more accurate measuring and 
checking devices for testing the ac­
curacy of his tools. Since all tools in· 
evitably wear, warp, or lose temper with 
use, the work controlled by each will 
vary to such an extent that parts will 
not interchange and mass production 
becomes impossible, unless their pre­
cision is restored. Accordingly, in most 
large industries there is an inspection 
department, headed by a chief inspector, 
who has under him foremen inspectors 
for the various departments. 

IN metal working, the chief inspector 
is usually a trained metallurgist ac­

quainted with the materials of machine 
construction, testing of materials, and 
the hardening and tempering of steel. 
It is necessary for him to know that 
brass or bronze, for example, will 
stretch, and that holes reamed or drilled 
in these materials are usually smaller 
than holes made with the same tools in 
cast iron. He must know that tools used 
in machining aluminum require more 
rake, or cutting angle, than is used for 
steel because aluminum is lighter and 
more ductile. Inspections are depen­
dent on the nature of the material being 
worked and the tolerance permitted. In 
working some of the nonferrous metals 
with a tough texture and a peculiar 
flow, an inspection of tools may be re­
quired after every operation. Daily in-
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IN INDUSTRY 
Gage Blocks .. . Master Gage Blocks ; . .  

Optical Flats . . . The Master Controls 

By E V E R E T T  W. M E L S O N 
Bausch and Lomb Optical Company 

spections are necessary on many screw 
thread jobs, but weekly and monthly 
inspections suffice in many industries. 

As the life of machine parts is deter­
mined by the kind of metal on which 
they have to work, so the life of gages 
is determined by the metal in the ma­
chine parts. Cast iron, because of the 
presence of crystals of cementite or car­
bide of iron in the metal, is likely to 
wear the surfaces of a gage at the rate 
of 0.00025 inch for about 10,000 parts 
inspected. Aluminum, containing alumi­
na or aluminum oxide in crystalline 
form, may be expected to wear a gage 
0.00025 inch for 11,000 parts tested. In 
steel the lapping effect is not so great 
and a gage may inspect 30,000 parts be­
fore losing its tolerance. 

Ordinarily four sets of gages are used 
for inspection work on machine parts­
master, checking, working, and toler-

ance. Master gage blocks, themselves ac­
curate within five millionths of an inch 
for the small ones, are checked against 
still more accurate pieces of glass or 
quartz, worked so nearly to a perfect 
flat that if the surfaces were extended 
for 75 miles they would deviate not more 
than an inch from a straight line at the 
terminus. Thus gage blocks and optical 
flats are the master controls of modern 
mass production, to which all tools are 
referred in final analysis. Small as they 
are, their significance to industry is 
large. 

As difficult as is the mechanical 
achievement of securing accurate flat­
ness and parallelism in the surfaces o f  
such blocks, the problem increases in 
difficulty when it is necessary to attain, 
in addition to the flat, parallel surfaces, 
a given length within one millionth of 
an inch. The process is still fllrther 

Figure 1 :  Interference fringes between a flat and a surface which is about 20 
fringes (equalling 10 wavelengths, or 1 /5000 in.ch) curved, and irregular. The 
fringes are interpreted precisely like contour lines on a topographic map, the 
"contour interval" being one half wavelength, or about 1/100,000 inch 
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complicated when a complete series of 
blocks must be produced by progressive 
increases in size, or increments of one 
ten-thousandth inch. 

Since the kind of steel used in a gage 
block has much to do with the final suc­
cess of the work, extreme care must be 
exercised in its selection. Many experi­
ments have been made by the Bureau of  
Standards and gage manufacturers to  
determine the formula that offered the 
important qualities of permanence and 
stability. Carbon steel and chromium 
steel have proved most satisfactory. 

AS durability and permanence are im· 
.tl. portant factors in making gage 
blocks, the heat treating process is an 
important and critical operation. The 
smallest variations in condition or struc­
ture may ruin the blocks. The stabiliz­
ing treatment must be controlled within 
a narrow range of temperature, as this 
process is largely responsible for the 
permanence of the finished gages. 

Owing to thermal expansion, material 
standards of length can be correct to 
their nominal sizes only at one particu­
lar temperature. Therefore, in machin­
ing parts to accurate dimensions it must 
be determined at what temperature the 
sizes shall agree with the figures speci­
fied. The measuring instruments are 
adjusted to suit that temperature, com­
monly known as the standard tempera­
ture, or temperature of adjustment. In 
America, 68 degrees, Fahrenheit, is the 
standard in general practice in the en­
gineering industries. While it is impos-

Figure 2: Straight fringes-the up­
per and lower disks are flat to at 
least a millionth of an inch 

sible to avoid some contraction and 
expansion in the blocks with changes of 
temperature, once a block is made to a 
predetermiJ;led size at a fixed tempera­
ture, it will usually return to that size 
when subjected to the original tempera­
ture. 

No matter how accurate a precision 
gage block may be to begin with, it is 
useless as a standard unless it retains 
its original accuracy. Changes which 
ordinarily would be unimportant are 
very serious in blocks made to obtain a 
range of dimensions varying by only 
0.0001 inch. Here, errors of a few mil-
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lionths of an inch cannot be tolerated. 
And now the question is, how do we 

know that these gages are correct to 
within one millionth of an inch? 

Most of us have noticed the irides­
cence in a drop of oil floating on water. 
The tiny rainbows that appear are due 
to light wave interference. When light 
waves strike a surface they are reflected, 
and when two surfaces are close to­
gether, such as the top and bottom of 
an oil film, light waves are reflected 
from both surfaces ; but because the 
distance is greater to the second surface, 
the reflections interfere, producing 
bands of colour instead of white light. 
These are called Newton's rings . 

Light waves possess all the necessary 
properties of fundamental units of 

Figure 3: A gage block between a 
pair of flats, for testing a part 

length, the most important of which are 
constancy, reproducibility, accuracy of 
measurement and ease of application. 
Because they vary in length, different 
color sensations are received by the eye. 
When two trains of waves from one 
point in a source, having traveled dif­
ferent paths, fall upon a point on the 
retina, the resultant amplitude of vi­
bration determines the brightness. If 
they are "in step" maximum brightness 
results. But if the troughs of one arrive 
with the crests of the other, destructive 
interference takes place, resulting in 
darkness. If the two trains travel dif­
ferent distances, so that the difference 
in path is some whole number of wave­
lengths, then the waves will reach the 
eye in phase. 

By the use of optical flats, light waves 
are utilized in testing plane surfaces. If 
we take two perfectly flat pieces of 
glass, or preferably quartz, and lay one 
upon the other, touching at one edge 
but slightly separated at the other, a 
wedge-shaped space will be left be­
tween them. If the surface being tested 
is irregular, the pattern produced by 
interference assumes the appearance of 
a contour map, as shown in Figure l. 
The position and number of bands or 
"fringes" shows the exact location and 

Figure 4: This is not an optical 
test but a purely mechanical one 
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characteristics of the surface irregu­
larities. If the surfaces are absolutely 
flat, alternately colored bands will ap­
pear-parallel and straight ( Figure 2 ) .  
The distances between the surfaces at 
the first dark band is approximately 
half of a wavelength or one one-hundred 
thousandth of an inch ; at the second, 
two one-hundred thousandths ;  and so 
on. 

With light waves it is as easy to mea­
sure in units of hundred-thousandths of 
an inch as it is to measure in thou­
sandths of an inch with a machinist's 
micrometer caliper, but the accuracy of 
light waves, measured with the same 
degree of care and skill, is a hundred 
times greater than the micrometer. 
Furthermore, as the experienced ma­
chinist estimates tenths of graduations 
with a micrometer, the user of light 
waves estimates in millionths of an inch 
by a kind of interpolation. 

IN the comparison of a precise part, 
having plane surfaces, and a stand· 

ard gage block, two optical flats are 
used. The part and the gage block are 
wrung on to the lower flat with a twist­
ing pressure of the hands and the upper 
flat is held securely touching the top of 
both the part and the gage, shown in 
Figure 3. From the position, direction, 
and spacing of the lines, the exact 
amount that the part differs from the 
standard can be determined in mil­
lionths of an inch. In sodium light the 
presence of each Newton ring discloses 
a separation of half a wavelength, equal 
to 12 millionths of an inch. 

The adherence which can be obtained 
between two gage surfaces through the 
feature of "wringing" is itself an excel­
lent criterion of their flatness. A general 
curvature amounting to more than 
0.00001 or 0.00002 inch at the center 
of the surfaces is sufficient to affect ma­
terially the tightness of the wring, un­
less the curvatures of the two surfaces 
tend to match. It is possible to wring 
together a number or train of gages 
with a combined twisting and sliding 
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Figure 5: A tiny lens, worked to 
a precision of a millionth inch 

motion. When brought together in such 
a manner, it is found that the gages ad· 
here strongly and thus form a single 
gage whose length is the sum of the 
component gages. The adherence is due 
almost entirely to the presence of a 
liquid film between the faces. This can 
be shown by carefully cleaning two 
gages with alcohol or ether, after which 
no appreciable wringing effect can be 
obtained. But the mere touch of the fin­
gers or hand deposits enough moisture 
or grease to restore the wringing effect. 

Although the presence of a liquid 
film is practically essential for cohesion 
to take place between the gages, the 
thickness of the film is very minute if 
the gages are properly wrung. A large 
number of measurements show that 
when two very plane surfaces are 
brought into contact in this manner the 
separating film is not more than one 
millionth of an inch thick. If the gages 
have a high optical finish more intimate 
contact is possible, because the capillary 
film is thinner. Then the required sep­
arating force may range from 95 to 100 
pounds per square inch. Gages with less 
than half a square inch of surface area 
have been known to sustain a separat­
ing force of 220 pounds. 

THE closest approach to ideal fiat­
ness and smoothness of surface is 

achieved in the high quality optical fiat. 
It is very dangerous to allow such sur­
faces to come into intimate contact, 
since the molecular attraction across 
the interface approaches that across a 
plane through the solid glass and the 
fiats tend to become one solid block. 
That such a tendency does exist is 
shown by the fact that efforts to sep­
arate two optical fiats which have been 
firmly wrung together almost invariably 
results in partial destruction of their 
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surfaces, small pieces of glass being 
pulled out of each face by adhesion to 
the opposite surface. 

In addition to plane surfaces, the 
diameter of a ball or cylinder may be 
easily measured in comparison with a 
gage-block. Steel balls are frequently 
used in tool rooms and inspection de­
partments as standards for testing 
micrometers and for gaging cylindrical 
and taper holes. Periodical measure­
ments of steel balls have shown a mark­
ed tendency toward shrinkage to occur 
with age. This necessitates re-standard­
ization at frequent intervals. One meth­
od of doing this is to place a gage 
block, and the ball to be measured, be­
tween two optical fiats. The ball serves 
as a taper gage, with the dark inter­
ference bands as graduations of .00001 
inch. With only two fiat surfaces and a 
gage block standard, any piece that is 
ordinarily measured between the fiat 
surfaces of a micrometer or measuring 
machine may be easily and accurately 
measured with light waves. Another 
way is to choose three balls by compari­
son with gage blocks. These are placed 
equidistant around an improvised re­
tainer and held between the fiats 
( Figure 4) . A larger hole in the cen­
ter of the retainer holds the ball to 
be tested for size. Moving the top opti­
cal fiat will cause the three outside 
balls to move if the center one is too 
small, but if the outside balls fail to 
move the center ball is too large. 

The extreme precision secured with 
light waves may be illustrated by an 
apparatus consisting of a solid steel 
bar five inches in diameter with end 
supports 36 inches apart. A gage at­
tached to the bar, and an optical fiat 
fastened to the channel iron structure 
above the bar, serve to set up inter­
ference bands. A slight downward pres­
sure of the fingers o n  the bar causes the 
gage to move away from the optical 
fiat and the bands to move. It is very 
easy to bend the bar with the fingers 
to show a movement of the bands two 
or three times the distance between 
successive bands, or two or three hun­
dred-thousandths of an inch. 

In measuring with light waves it is 
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convenient to reckon in millionths of an 
inch or tenths of a unit indicated by 
each dark band. Thus the hundred­
thousandth of an inch is ten millionths ; 
the ten-thousandth is hundred mil­
lionths and the thousandth is thousand 
millionths. Such a small unit of measure­
ment is hard to conceive. It may be un­
derstood better perhaps by knowing 
that a half inch steel bar projecting 
twelve inches from a vise is bent down­
ward approximately one millionth of 
an inch when a common house fiy alights 
on the end of the bar. 

THERE are many possible applica­
tions of light waves to industrial re­

quirements and for scientific research. 
In the largest optical institution in 
America, scientists bend light with ut­
most precision in lenses and prisms. In 
the precise work of making prisms for 
military range finders, lenses for large 
telescopes and high power microscopes, 
such a slight irregularity as a mil­
lionth of an inch is a serious matter. 
The right angles of prisms, whose sides 
are about an inch long, are machined 
to within one second of arc : that is to 
say, were the sides of the prism to be 
extended, the error from the right an­
gle would be less than a foot at a dis­
tance of 43 miles. 

In the group of roof prisms shown 
in Figure 6 is a very small prism with 
four polished and two ground faces, the 
largest dimension of which is about 
one-eighth of an inch. The angles are 
within ten seconds of the specified 
values. In Figure 5 the front lens of a 
microscope objective is shown. This 
little hemisphere is but three hundredths 
of an inch in diameter but is accurate 
in dimensions to ten-thousandths, while 
the surface errors are reduced to mil­
lionths of an inch. 

In hundreds of plants where inter­
changeable parts are made by the 
thousands and millions, light waves are 
the court of last resort in determining 
whether a machine tool is meeting the 
specifications required. Back of all the 
complicated machinery that whirs in 
industry are a few small bits of fiat 
surfaced glass that keep it on its course. 

Figure 6: When the flatness usually required in high grade work, two millionths 
of an inch. is combined with high angle precision, the problem is compounded 



MILITARY MOTORIZATION 

A hybrid with 
great potentiali­
ties because of its 
top speed of 45 
miles per hour 
and its ability to 
negotiate compar­
atively rough ter­
rain with ease. 
Called a "half­
track" car, this 
vehicle was de­
signed in 1933. 
Its cruising radi­
us is 100 miles 

A versatile fighting unit is the Christie 
tank, shown above. This medium 
tank, designed in 1930, speeds 30 
miles an hour on tracks; with tracks 
removed, it makes a speed of 60 
miles an hour on its solid-rubber­
tired wheels. Cruising radius, 100 miles 

This armored car, designed in 1932, 
is a formidable unit. Carrying a 
crew of four men, it has a cruising 
radius of 250 miles and a maximum 
speed of 60 miles an hour. Our criti­
cism is that its tires seem too much 
exposed and vulnerable to rifle fire 

ONE of the many important lessons 
taught by the World War was the 

necessity for increased mobility of all 
sorts of vehicles under fire_ Military de­
signers have, therefore, put considerable 
effort into the problem of building up 
a motorized army. On this page are 
shown four of the newer units that have 
been developed. The armored cars, in­
tended mainly for reconnaissance, will 
not be subjected ordinarily to machine 
gun fire and thus have pneumatic tires 
for greater speed. It is believed, how­
ever, that a non-deBatable, soft, sponge­
rubber tire may soon be worked out. 

On cars for scouting purposes, even less armor 
is required than for other types. Adapted 
from a light commercial truck, this scout car 
is but slightly armored in its most vulnerable 
parts. It has a speed of 50 miles per hour 

Photo,raphs courtesy Armv Ordnance 
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WHAT IS 

SCIENTIFIC PROOF? 
The Commonest Mistake . . .  What the Real Method 

of the Scientist Demands . . . Hard-boiled, Cold, 

Rigorous Logic . . .  Two and Two are Not Nine 

By T. S W A N N H A R D I N  G 

HAVING been trained in science I 
have what I find to be a particular· 
ly bad habit of saying, "But that 

is not true scientifically." Scarcely any· 
thing is more annoying to a person's 
habitual associates, especially to his 
wife, than that habit. I am therefore 
asked in return, and sometimes with 
scant courtesy : "Then what is scien· 
tifically true ?How do you prove any· 
thing by science? What sort of evidence 
would convince a scientist? "  

Now there are scientists and scientists. 
Some of them are quite as credulous 
as other people, particularly about mat· 
ters removed from their s pecial field, and 
very often even about matters well with· 
in that field. We all err in the matter 
of belief upon insubstantial evidence. 
Nevertheless there is such a thing as 
scientific evidence, and scientific proof 
is not based upon casual and fortuitous 
association of events. Let us take a 
commonplace example. 

One of the oracles who runs a very 
popular newspaper column today reo 
marks that, while Houdini scoffed at 
superstitIOn, and deliberately made 
himself 13 at dinner in the June before 
he died, he did pass on the following 
December. Moreover, at least one other 
June diner also died later. Hence one 
infers that Houdini died because he 
made 13 at dinner, just as one is ex· 
pected to infer that every scientist who 
was at King Tut's tomb dies as a result 
of an ancient Egyptian curse, when· 
ever and wherever he ultimately dies. 

This is not scientific evidence. It is a 
perfect example of the most respectable 
and almost the most unavoidable fal· 
lacy there is, the one called post hoc 
ergo propter hoc, which means, trans· 
lated into the vulgate, that because this 
event has taken place after that event, 
it was caused by that event. Yet while 
there is one chance that the preceding 
event did cause that which followed, 
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there are literally millions of chances 
that it did not. Other relevant factors 
were not controlled, as they should be, 
and there is the rub. 

A few years ago an elderly American 
physician gave an example of the same 
sort of thing when he wrote : "In 1888, 
at an international medical congress, I 
ventured to offer a paper in which I 

Copyright. Reproduced by permission 
A good old·fashioned cold cure, 
in use as far back as 1 175 B.C. In 
the ancient Egyptian scene, magi. 
cians and apes are making magic 
by tying knots in ropes, muttering 
spells, and shaking these spells into 
their hand nets, whence they were 
cast over the monsters at the right, 
to rob them of their baleful power 
and the cold they were causing. 
"Depart, son of a cold," was the 
incantation, "every god curses 
thee." This was as efficacious as say· 
ing, "Seven, come eleven!" Proba· 
bly our best modern treatment for 
a cold is 24 soft linen handker· 
chiefs. No progress since 1175 B.C. 

suggested that summer diarrheas of in· 
fancy might be due to poisonous milk. 
When the paper was opened for discus· 
sion a learned, elderly man arose, and 
after making some feeble compliment· 
ary remarks directed to the writer, pro· 
ceeded to demolish all his claims, and 
finally to suggest that the higher in· 
fantile mortality, which was becoming 
greater and greater every year, could 
be attributed to the more common use of 
the baby perambulator because, he said, 
that the death rate among children in 
this country has increased since the 
baby cab had come into use. When 
I arose to open the discussion, I 
said that I would withdraw all I had 
claimed concerning poisonous milk, that 
the argument adduced could not be con· 

tradicted, but I would suggest that the 
high infantile mortality was due to the 
fact that we were more in the habit of 
carrying umbrellas than our ancestors, 
or that possibly it might be due to the 
fact that we eat more tomatoes than 
our grandfathers did." 

This amusing paragraph needs little 
or no comment. In the same way it may 
be that increasing appendicitis is to be 
attributed to the fact that far fewer 
men carry canes today than some years 
ago ; and so on. What science tries to 
do, not always successfully, is to survey 
all the factors in a given situation, to 
hold all of them constant except the 
one to be tested, to vary that one, dis· 
cover what happens, and then connect 
cause and effect if possible. 

Not long ago a gurgling flapper told 
me that she avoided colds by gargling a 
popular liquid antiseptic, but that if she 
did get a cold-of course because she 
failed to gargle-she ended it more 
quickly by putting certain drops up her 
nose. She said the gargle had been 
proved effective scientifically, because 
500 people had been divided into groups, 
and that some gargled with one prepara· 
tion and some with another, but those 
who gargled with this liquid antiseptic 
had fewest colds. I said that was not a 
scientific test at all and she became 
abusive. 

IN the first place, there were no "con· 
troIs," no group of people who did 

not gargle at alL In the second place, 
gargling with a weak antiseptic solution 
could only momentarily reduce the num· 
ber of germs in the mouth ; it would 
almost certainly leave intact a few of 
the more virulent varieties which could 
breed a simply countless progeny in a 
few minutes. In the third place, careful 
tests have shown that all common cold 
remedies give "definite improvement" 
in from 35 to 42 percent of cases-which 
is precisely the percentage recovery ob· 
tained by the use of milk sugar tablets 
or by no treatment at all. 

Unless recent work at the University 
of Minnesota ( which, by the way, took 
us back to Dover's Powders and indio 
cated that certain opium derivatives 
were effective in palliating colds) 
proves out in the long run, science today 
knows no definite way either to prevent 
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or to cure colds. Specialists who have 
made colds their life study, and who 
have recently issued a tome of nearly 
1000 very large pages, agree that the 
cause of colds is unknown and that, gen­
erally speaking, whereas an untreated 
cold runs two weeks a treated cold usu­
ally runs a fortnight. It is definitely 
known that no form of gargle can pre­
vent colds, as well as that putting vari­
ous chemicals up the nose after a cold 
has developed usually prolongs the cold, 
and certainly gets the nasal tissues in­
to such a condition that the development 
of really serious infective complications 
is enormously facilitated. 

But surely vitamin A wards off colds? 
You can buy that concentrated in cough 
drops now ! Someone actually told me 
that-forgetting that the cough ap­
peared after the cold had developed, 
and that this was entirely too late to use 
a preventive agent with the slightest 
hope of success. Moreover it has mere­
ly been shown on experimental animals 
that their full complement of vitamin A 
helps them avoid certain abnormal con· 
ditions in certain tissues, those of the 
respiratory tract among them. There is 
no evidence to show that a full supply 
of vitamin A enables human beings to 
avoid colds. 

Indeed, if the gargling flapper had 
persisted in her argument that she thus 
avoided colds, because she didn't have 
colds when she gargled, I might first 
have inquired into her exercise and eat­
ing habits, into the amount of clothing 
she wore, if any, and her attitude to­
wards ventilation and a thousand and 
one other factors which were likewise 
disregarded in the cases of the 500 peo­
ple who were divided into several 
groups to gargle with different prepara­
tions. Finally I could have remarked 
that, though vitamin A is reputed to pro­
tect against colds, my wife recently 
caught a perfect hummer of a cold right 
while she was imbibing a vitamin A 
and vitamin D concentrate ! 

IF proof is lacking here, let us con­
sider another story. A few months 

ago a child died in a midwestern state 
after having eaten five apples daily for 
an unspecified period. Her father was 
a physician and her mother a nurse. 
The death certificate flatly stated that 
this tragic end was caused by eating 
apples which bore arsenic spray residues 
left upon them by a careless grower. 
The child was diagnosed as a case of 
arsenic poisoning, by good physicians 
who not only examined her excretions 
and considered her symptoms carefully, 
but who found that her hair contained 
an abnormal quantity of arsenic, while 
that of her brother, who did not eat 
the apples, was normal in this tell· tale 
respect. If ever there was a clear-cut 
case of positive scientific proof this ap­
pears to be it, yet there is an obvious 
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and tell-tale flaw in it that gives the 
whole thing away. 

Can we truly say that, because of these 
things, therefore the child died of ar­
senic poisoning? We can not. Why? Be­
cause the accused apples were never 
apprehended. They were never analysed 
and shown to contain dangerous quan­
tities of arsenic. Indeed the apples that 
were shipped into the state concerned 
at the time the girl was eating hers were, 
according to the record, well within the 
tolerance for arsenic spray residue. 
Moreover, some persons are very sus· 

A heifer afflicted with trembles, 
caused by eating certain plants 

ceptible to arsenic and may be poisoned 
fatally by minute quantities of this sub­
stance, derived from two or more 
sources, that would have no apparent 
effect upon normal individuals. 

Other questions might be asked. What 
about the possible effects of this sudden 
and abruptly started habit of eating five 
apples a day? Isn't that rather a con­
siderable change in diet for a young 
girl? Might not that factor alone affect 
her health ? Again, might not a few of 
the apples eaten have by accident con­
tained really excessive quantities of 
arsenic or, what is more likely and far 
more dangerous, lead spray residue, 
which sickened the child ? For not many 
apples could have been so affected, since 
dozens of other children ate them and 
went unharmed. Finally, the child may 
have made up her total minute toxic 
dose of this drug by accumulating other 
small quantities of it in other foods. 

It is very easy to put 2 and 2 together 
and make 9 in such instances. Two hasty 
and ill-informed writers recently put 2 
and 2 together and called it 100,000,000 
and began, in their hysterical dreams, 
to imagine that we all were guinea pigs. 
But, aside from all other considerations, 
it is the devil's own job to prove that 
persons are afflicted with arsenic or 
with lead poisoning. It takes weeks or 
even months of the most careful labora­
tory investigation to do this. 

Consider lead poisoning, for example. 
Certain patients enter a certain clinic, 
assumed to have lead poisoning. Very 
soon the laboratory workers burst out 
into a song of joy because they have 
found "excessive" quantities of lead in 
the urine of all these assumed victims 
of lead poisoning. The case was "prov­
ed," indeed, until some skeptic asked : 
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"What is an 'excessive' quantity of lead 
in the urine? "  Nobody had thought of 
that, so they went to work again, still 
thinking they had found an infallible 
means of easily diagnosing lead poi­
soning. 

But they next discovered just as much 
lead in the urine of other sick people 
in the clinic as in that of those supposed 
to have lead poisoning. Then they found 
lead in similar quantities in the urine 
of several "normal" people who had 
merely accompanied their sick friends 
to the clinic. Last of all they found no 
greater quantities of lead in the urine 
of certain cancer patients who had been 
treated with nearly toxic doses of lead, 
than in the urine of "normal" people. 
So the theory simply blew up, and a 
new way of proving that certain people 
have lead poisoning must be devised. 

To illustrate what scientific proof 
really means, suppose we take two 

cases in which the scientists were more 
&uccessful. Lincoln's mother died of a 
dread ailment called "milk sickness." 
That offers us an excellent example. 
What caused milk sickness? Until sci­
entists in the United States Bureau of 
Animal Industry recently found out, we 
did not surely know. The disease was 
long a violent scourge, with a 25 per­
cent mortality, and it has been known 
in this country since colonial times. 

It was described by physicians as 
early as 1806 to 1810. One of them 
wrote : "The yellow fever and the sick 
stomach (another name for milk sick­
ness) I take to be the same disease, 
their difference being chiefly in external 
circumstances. They are both, properly 
speaking, the bilious fever." This was a 
blind essay in classification which, how­
ever, offered little real enlightenment. 
But very gradually it came to be seen 
that sick stomach or milk sickness ( also 
puking fever to some) was most preva· 
lent in late summer or early fall. At 
this same time the disease called 
"trembles" was prevalent among cattle. 
Hence it looked as if the cows con­
sumed some poison at this time and 
passed it along to the humans who 
drank their milk. 

What could that deleterious substance 
be ? Some said it was poisonous dew or 
volatile mineral substance that evapo­
rated from the earth at night, condensed 
on the herbage, and awaited the cattle. 
Others attributed it to "miasmata," the 
illegitimate grandfather of germs and 
the germ theory of disease. Others de­
clared some sort of micro-organisms to 
be guilty, while others still attributed 
"trembles" to poisonous combinations 
of silver, copper, lead, or cobalt found 
in certain springs. There were those_ 
however, who persisted in believing that 
the disease appeared when cows ate 
certain herbs. 

Next it became necessary to say what 
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these herbs were. The following came 
under suspicion : Virginia creeper, In­
dian hachy, Indian tobacco, Indian 
hemp, crossvine, Indian currant, marsh 
marigold, spurge, fool's parsley, mush­
room, and wild snakeroot. As early as 
1840, decoctions of wild snakeroot were 
made by two physicians who convinced 
themselves that this' plant caused 
"trembles" in cattle, and who treated it 
with sodium bicarbonate, the recog­
nized remedy today. But many still held 
then that fungi, or mold on plants, made 
the cattle ill. 

The disease caused in humans, the milk 
sickness, was a frightful pestilence ; it 
literally devastated parts of the coun­
try. The odor of acetone was strong on 
the breath of victims, indicating faulty 
metabolism with what is called "keto­
sis." About 1909 it was demonstrated 
that there actually was acetone in the 
urine of these patients. Finally, organ­
ic chemists went to work on some of the 
plants that had so long been supposed 
to cause trembles in cattle whose milk 
gave human beings milk sickness. In 
wild snakeroot or milbane, in rayless 
goldenrod, and in a close relative of the 
latter called Aplopappus fruticosus, 
Couch, of the Bureau of Animal Indus­
try, in 1928-1929, found a viscous oil 
with a pleasant, aromatic odor, of the 
composition C16H2203, which classifies 
chemically with the higher alcohols, and 
is insoluble in water, acids, and alkalis, 
but is soluble in most organic solvents. 

THIS compound Couch called "treme­
tol" because, when he administered 

it to sheep, he could produce "trembles" 
in them experimentally. It was also 
shown that the milk of animals which 
consumed tremetol, either direct or in 
one of the poison plants, could cause 
milk sickness in human beings. The 
meat of such animals remained unaf­
fected and was fit for food. The treme­
tol passed into the milk. If grazing ani­
mals are kept away from the three 
plants mentioned they never become af­
flicted with trembles ; consequently 
their milk can not cause milk sickness 
in human beings and the whole problem 
is solved scientifically. 

It is solved because one factor was 
isolated. This one factor could then be 
varied while all other factors were held 
constant. This was no matter of having 
10 groups of 50 people each use dif­
ferent gargles while they dressed, exer­
cised, worked, ate, played, breathed as 
they pleased, and then trying to con· 
clude that, when all these many factors 
varied, the one factor, the gargle, pre· 
vented or cured their colds. Instead, a 
definite organic chemical was prepared 
from plants causing trembles. It was 
purified. When fed it would cause 
trembles to a greater or lesser extent de­
pending on the quantities fed. 

When human beings drank the milk 
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of cows that had developed trembles 
from consuming tremetol they got milk 
sickness. That was the one important 
factor. But the one factor of supreme 
importance is not always so easy to find_ 
I will give one more instance to demon­
strate this. It concerns a disease of pe­
can trees called rosette. This disease 
makes a pecan tree simply curl up and 
die, and is no end disastrous to the 
profits of its owner. So scientists from 
the Bureaus of Plant Industry, and of 
Chemistry and Soils, began experiment-

A pecan tree "curling up and dy­
ing" from rosette. It took a lot of 
sherlocking to find the cause of it 

ing with various available dips and 
sprays to prevent or cure the disease, 
if possible. 

Finally they found that by dipping 
the rosetted pecan leaves in a solution 
of iron sulfate they were able to prevent 
rosette on young leaves and to improve 
the condition of older diseased leaves. 
They therefore sprayed pecan trees the 
next season with iron sulfate solution, 
practically certain that this one factor 
would prevent the development of the 
disease. But their case was not proved. 
Rosette appeared just the same. So they 
checked back on what they had done 
the previous year. 

The analysis of the iron sulfate solu­
tion then used disclosed the presence of 
a considerable quantity of zinc. Where 
did that come from? Why wasn't there 
zinc in the iron sulfate solution they 
were using now? Because last year the 
solution had been mixed up in galvan­
ized buckets ; this year it had been 
mixed in glass. So-called galvanized wa­
ter buckets contain zinc. Possibly some 
of the galvanic coating of the water 
buckets dissolved in the iron sulfate 
solution, and perhaps that zinc was the 
factor preventing rosette. Result? Zinc 
sulfate was tried ; it proved a preven­
tive and a remedy ; it was cheap and 
practicaL Voila! 

We begin to see how difficult it is to 
connect cause and effect. People who 
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have an itching place on their skin, or 
pimples, or an eruption, and who try 
an advertised salve, may in time effect 
a cure. The laws of chance would ac­
count for that. But the cure also may 
have come about because they threw 
away leather garters, or changed their 
dietary habits, or banished begonias 
from their living rooms, or for any of 
a number of other reasons. So long as 
they do not know the cause of the con­
dition it is ridiculous for them to assert 
that a variation in any one factor of 
their varied existence effected an ab­
solute cure. 

In 1891 a scientist was studying pear 
blight, and blight is a modest term for 
what that does to a pear tree. He pro­
duced the disease experimentally by 
brushing its germs into a number of 
pear blossoms. These germs multiplied 
in the nectar and entered the nectaries. 
But how on earth could the disease, thus 
entering the blossoms, suddenly affect 
the whole bloom of a tree? That was a 
mystery till the scientist watched a bee 
alight on a pear blossom and suck up 
the nectar. It then flew to another flow· 
er, wiped its feet there, and got some 
more nectar. Therefore it must be the 
agent carrying this injurious blight from 
one tree and from one blossom to an­
other. 

SO the scientist got some sterilized test 
tubes. He caught three bees in the 

act of sipping infected nectar. He ex­
amined them under a microscope and 
found the disease germs in their mouths. 
From these germs he developed cul­
tures. The organisms which grew on his 
cultures were typical pear blight germs 
because they produced pear blight when 
inoculated into pear trees. The disease 
so produced was proved to develope 
again the same kind of germs, which 
could again be taken from the nectar 
of the pear blossoms by the honey bee. 
The case was proved scientifically and 
it is that sort of thing I have in mind 
when I demand scientific proof. 

It is a good method to test out the 
stories we hear about cures and other 
things for post hoc ergo propter hoc. 
We should ask : Did this cause that? 
How many factors were varied? How 
much care was exercised in proving that 
the factor cited actually did produce 
the result attributed to it? Do rheu­
matics who take fake remedies that con· 
sist, in the ignorance of the victims, of 
salts, actually cure themselves of rheu­
matism, or do they merely feel better 
because they needed a dose of salts any· 
way . . .  or because the weather changed 
. • •  or their diet changed • • .  or because 
they ceased driving in an open car, or 
sleeping next an open window . . . and 
so on and so on? 

Scientific proof is most difficult to es­
tablish. But it is well worth the effort 
just the same. 



FROM METAL 

TO MONEY 
Scenes in a U. S. Mint 

After the ingots of precious 
metal are rolled to the requir­
ed thickness, the strips are put 
through blanking presses 
where blanks are cut to the 
exact sizes for various coins. 
These blanks are then anneal­
ed, cleaned in an acid bath, 
and coined in a stamping press 
such as the one shown above. 
The blanks are pressed be­
tween engraved steel dies, sur­
rounded by a collar which mills 
the edges at the same time 

• 

Molten gold or silver is 
transferred from the fur­
nace crucible to this pour­
ing table where it is cast 

• 

A LARGE part of the 
wealth of the na­
tion, in the form of 

gold and silver, is housed 
in the U. S. Mint at Phil­
adelphia, where these un­
usual photographs were 
taken. Gold U. S. coins 
are 90% gold and 10% 
copper ; silver, the same 
ratio of silver and copper. 

Precious alloys for coinage are melted in these gas­
fired furnaces for casting into uniform ingots. Each 
furnace is built of refractory material and covered with 
sheet steel. A gas burner fires into the furnace, so that 
flames envelop the crucible containing the metal 

When the ingots leave the casting table 
in the form of bars 2 %  inches wide, 
Y2 inch thick, and a foot long, they go 
to the rolling mills where they are re­
duced in thickness to the required di­
mension for the coins to be stamped 

• 

The Philadelphia Mint is equipped with 
long lines of the various machines re­
quired for coining-rolling mills, blank­
ing presses, coining presses, and so on, 
all power driven. After the finished coins 
are inspected by trained observers, they 
are individually weighed in the device 
shown at the left. Coins are pushed from 
the tubes, one at a time, automatically 
weighed, and dropped into a container 
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E YES OF THE · FLEET 
By A N D R E W  R. B O O N E  

WHEN the Ranger joined the Battle Force 
at San Diego, California, recently, the ef­

fective power of fighting airplanes with the Fleet 
was increased nearly half_ The first aircraft car­
rier designed and built by the United States Navy 
expressly for that purpose, the R anger carries 
79 planes, bringing the Fleet's carrier-based 
armada to a total of 271 fighters, scouts, bombers 
and torpedo planes_ 

Although only about half as large as the 
Saratoga and Lexington, whose keels were laid 
down as battle cruisers, the Ranger carries as 
many planes as either_ She attains a high speed 
of more than 30 knots, faster than any battleship, 
and can, through sheer speed, escape from an 
enemy fleet in broad daylight. She is twice as 
large as the Langley, first of Uncle Sam's carriers_ 

Like the larger carriers Saratoga and Lexing­
ton, the Ranger has a clipper bow and an "island" 

on its flying deck for navigating stations. With a 
displacement of only 13,800 tons, the Ranger 
is 769 feet long, as compared with 888 feet and 
33,000 tons for the two larger carriers. The Lang­
ley, converted from the collier Jupiter, is 542 
feet long and is now 23 years old. 

How planes are "arrested" when landing on 
the R anger's deck is a closely guarded secret, but 
tests have demonstrated that her brood can land 
on the long flight deck and be stowed away be­
low by means of quick-action elevators faster than 
on any other 'carriers. The flight deck, longer 
than two city blocks, is 85 feet wide. 

These four carriers will accompany the fleet 
during all war games until the Yorktown and 
Enterprise, each slightly larger than the Ranger, 
are completed in 1937. Then the Langley will 
be retired. 
[Important Announcement-page 1 70. Ed.] 

Left: Admiral J. M. Reeves, Com­

.. 
... 

..... 
-

... ... 

mander-in-Chief of the United 
States Fleet, has at his disposal 
one of the world's most powerful 
naval air forces now in existence 

• 

Below: Ships that pass over the 
fog. A giant Navy patrol flying­
boat roars past a squadron of 
bombers high above the Pacific 

- - ,. . 
... 

A view of the Ranger, new 
stacks that may be folded. 



est and speediest of our aircraft carriers, showing the "island" and the three 
Aboard the Ranger are based 79 fighting, observation, and bombing planes 

Three fast Navy fighters of the same type as is shown in the circle below 

Right: One of the latest 
Navy fightet"s, based on 
the Ranger. Note the land· 
ing wheel retncted with­
in the fuselage of the plane 

• 

Lower right: A spotting plane, 
equipped with pontoons for land­
ing on water, being discharged 
from a catapult on board ship 

Left: Latest type of long-range bat­
tle plane used by the United States 
Navy. These ships are capable of 
carrying heavy loads and flying 
long distances without refueling 

BeloJl/: An unusual view from the 
air, showing eight bombing planes 
laying a smoke screen during battle 
maneuvers on the Pacific Ocean 



MAKE YOUR OWN 

LIGHT-SENSITIVE CELLS 
VARIOUS kinds of light-sensitive 

cells are on the market, but the 
cuprous oxide cell to be described 

here can be produced in any size de­
sired, and without complicated equip­
ment. It is very reliable and sensitive, 
and with it many interesting experi­
ments can be performed in the home 
or shop. This cell will produce suffi­
cient current to actuate a relay without 
additional batteries, when a beam of 
light is thrown upon it or when a beam 
of light is intercepted. 

Everyone who is familiar with the re­
lay knows that there is no end to achieve-

Figure 1 :  The author's furnace 
used to make cuprous oxide plates 

ment with it when positively actuated. 
For example, it will sound burglar and 
kidnap alarms, open and close doors, 
and turn lights on and off. Yet the writer 
has seen no published instructions that 
include all the essentials required to 
produce a reliable cell for actuating 
such relays. After many experiments he 
has devised the following simple and in­
expensive method which may be pursued 
in producing such a light-sensitive celL 

Before we can construct the actual 
cell we must first have a good furnace_ 
While a gas furnace may be used, if 
hot enough, a small electric resistance 
furnace, large enough to allow the plate 
of the cell to be suspended within it 
while being treated-one that will heat 
the copper to almost 1000 degrees, Cen­
tigrade ( about 1800 degrees, Fahren­
heit ) ,  or close to the melting point of 
copper-will serve better than any other 
kind. So let us first describe the con­
struction of such a furnace, and then 
of the actual cell. 

If constructed by your own hand an 
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Supply Five To Ten Milliamperes Operate 

Relays Easy To Make Low In Cost 

By J 0 H N H. R A D U 
Instructor in Metal Science and Glasswork 

Stuyvesant High School, New York 

THE cuprous oxide photo-
voltaic cells described in this 

article will provide the basis for 
considerable experimental work 
in the field of photo-electricity. 
They also make available to the 
experimenter a reliable unit for 
use in connection with many de­
vices to be operated by a beam 
of light. Information on relays 
to be used with these cells will be 
supplied upon request. Please 
send a stamped addressed enve­
lope.-The Editor. 

electric furnace will require only a 
small outlay of money. Furthermore, it 
may be put to many uses besides mak­
ing the cuprous 'Oxide element-for ex­
ample, baking enamel. By an arrange­
ment of switches (without using a rheo­
stat in the circuit ) you will be able to 
obtain various' degrees of heat. For the 
cuprous oxide element, however, you 
will switch the coils in parallel, and 
when connected in this way the current 
consumption will be about nine amperes 
at no volts, giving a temperature of ap­
proximately 1000 degrees, Centigrade. 

IN preparing the several parts of the 
furnace, accuracy of measurement is 

important. Therefore it is recommended 
that the builder adhere to the directions 
exactly as they are presented. 

Secure the following, which should 
total less than ten dollars' in cost. 
( 1 )  A 20-gage galvanized sheet iron 

cylinder, 10% inches long and 9 
inches in diameter, for the shell of 
the furnace. Rivet the seam or bead 
it. ( Figure 1 . )  

( 2 )  Two pairs of hoops made of iron 
or mild steel, 1 inch wide and about 
1/16 inch thick, of such diameter 
that each pair, one on top of the 
other and their joints opposite, may 
be placed in either end of the 

'A list of supplies and dealers may be obtained 
from the Editor. 

cylinder. This is shown in Figure 1. 
( 3 )  Four disks of 1,4 inch asbestos 

board to fit the inside of the cylin­
der. ( Figure 2. ) In each of two- of 
the disks cut a hole having a di­
ameter the same as the inside of 
the quartz tube ( item 4, below) .  
Cut holes in the remaining two 
disks, large enough so that they 
will fit comfortably on the outside 
of the tube. 

(4) A Vitreosol molded pipe, 8 inches 
long, with a 3-inch bore. 

(5)  Two coils of No. 20 B & S gage "Ni­
chrome IV" wire. 

( 6 )  Five pounds of Alundum cement 
RA-162. 

(7) Four terminals ( Figure 1, beneath 
central hole ) . 

( 8 )  Some sheet mica-purchasable lo­
cally. 

First, make a double twist 3 inches 
long, at each end of two pieces of the 
Nichrome wire 43 feet in length, leaving 
two resistors each 42 feet long. Firmly 
anchor one end, with the twist about an 
inch from the end of the tube, and be­
gin to wind, spacing the turns Ys inch 
apart. 

Apply pieces of sheet mica (ordinary 
mica, but not Micanite, will be suit­
able) ranging from .005 to .0lD inch in 
thickness, under the wire as you pro­
ceed. It is most important that the mica 
separate the wires from the quartz tube, 

o 

Figure 2: A cross-section drawing 
of the furnace illustrated at left 

o 

o 



OCTOBER · 1935 

in order to avoid any reaction. When you 
reach the other end, anchor it also, and 
wind the second wire between the coils 
of the first one. It is usually good prac· 
tice to wind a cord along with the wire, 
to keep one wire separate from the 
other ; on completion remove the cord. 

With Alundum cement and water, pre· 
pare a thin paste, and cover the wire 
well with it. When it is partially set, 

r- - - -

1 .3  ., L _ _  _ 

Figure 3: Two switches make it pos­
sible to change coil connections 

make a heavy paste of the same mate­
rial and completely cover the wires until 
you form a wall approximately % inch 
thick. Allow this coat to dry slowly, 
thus preventing it from cracking. 

Attach securely to each of the four 
ends you have twisted ( on the original 
lengths ) a piece of No. 14 B & S gage 
copper wire that is long enough to reach 
the terminals on the outside of the as­
bestos disk. 

Cut in either asbestos board disk some 
small holes to permit bringing out the 
wires, and attach the four terminals to 
the outside of one of the disks with ma­
chine screws. 

SECURE a pair of hoops to the inside 
of the shell at one end, with six No. 

10-24 or similar screws and nuts, the 
holes for these to be equally spaced. 
Set the tube on end and insert the disk 
witn the terminals, and then the disk 
with the holes for the wires, keeping the 
holes in a direct line with the terminals. 
Put in place the quartz tube with its 
coils, and fish the wires through the 
holes of the asbestos disk you have al­
ready placed. Fill the space between 
the coils and the outside cylinder as 
compactly as is possible with infusorial 
earth or magnesium oxide, within % 
inch of the end of the quartz tube. Slip 
one disk with a large hole over the end 
of the tube, and then the fourth disk 
on over that one. Put in place the sec· 
ond pair of hoops and fasten them as 
you did the first pair, thus completing 
the heating element of the furnace. 

It is sometimes convenient to use the 
furnace in a horizontal position, and at 
other times in a vertical position. If you 
mount the furnace on feet, fastened to 
a board, in order to steady it ( Figure 1 )  , 
you will find your work considerably re-
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duced during experiments with it when 
it is kept in a horizontal position. But 
note also the lug in the upper right hand 
part of the furnace. This serves as a leg 
when you wish to use it in a vertical posi­
tion. In either horizontal or vertical posi­
tion the furnace requires a plug at one 
end. This may be made of fire clay, ob· 
tainable locally. The vertical position, 
which is best for suspending cuprous 
oxide plates, calls for a plate of fire 
clay or a piece of mica on the top of the 
furnace, but when you use it horizon­
tally two plugs will be necessary. 

Figure 3 shows the wiring and switch­
ing arrangement, using two single-pole, 
single-throw switches ( Figure 1, at 
nearer end ) ,  so placed that you can 
throw the knife of one switch into the 
j aws of the other. When you connect 
points 1 and 2, one coil will be in cir­
cuit ; when you connect points 3 and 4 
the other coil will be in circuit. When 
you throw in both switches you connect 
the coils in multiple, and when you con­
nect points 2 and 3 the coils will be in 

Figure 4: Left: Shape of copper 
plate_ Right: Position of elements 

series. ( See the wiring diagram in 
Figure 3, at the left_ ) 

Whenever you start the furnace, al· 
ways connect the coils in series, in order 
to heat it gradually. Next, if you desire 
full heat, connect one coil for a few min­
utes before using two coils. 

Now to return to the light-sensitive 
cell : 

Procure a sheet of I8-gage copper 
( .040 inch thick) .  Electrolytic copper 
will prove to be the most satisfactory 
kind. A desirable sized plate to begin 
with is about 2 inches wide and 3 inches 
long, and curved to fit a glass container 
of suitable size. After shaping each 
plate ( Figure 4) on which you will in­
clude a lug at one end, remove all sharp 
edges and corners with a file. 

Hammer the lug into cylindrical form. 
H you make use of copper having the 
same thickness, and the same lug dimen· 
sions as recommended in Figure 4, you 
may thread the lug with an 8-32 die, 
thereby making provision for mounting 
and connecting with 8-32 nuts. 

When the copper plate is ready, clean 
it in a hot solution of 5 to 10 percent 
sulfuric acid, then wash it in clean 
water. Suspend it in the furnace until 
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it nearly reaches its melting point. Keep 
it at this temperature for about five min­
utes. You will observe the surface be­
coming glossy, an indication of the 
formation of cuprous oxide. 

Cool the plate slowly. If you use the 
electric furnace, merely cut off the cur­
rent, but if a gas furnace is used, shut it 
off completely. Let the copper remain in­
side until cool. This slow cooling process 
will prevent the cracking and peeling 
of the material formed on the surface. 
While cooling, a black film of cupric 
oxide forms a cover over the dark red 
cuprous oxide. You may easily remove 
this by dipping the plate into a weak 
solution of potassium cyanide ( a  poi­
son ) . Take great care not to leave the 
plate in this solution too long. Should 
any exposed copper appear, paint out 
those spots with hot beeswax or par­
affin, in order to prevent the electrolyte 
from attacking the copper and ruining 
the cell. 

YOU have now completed the most 
important part of the light-sensitive 

cell. Next make a second element, which 
consists of a thin strip of lead ( Figures 
4 and 5 )  secured to a lug or screw for 
mounting purposes. 

Next, the assembly : A glass cylinder 
( a  flat-bottomed jar about 3% inches 
high and Ilj2 inches in diameter will 
answer ; those in Figure 5 are common 
pickle jars ) should be selected before 
you shape the plate. Fit the cork or other 
stopper tightly into the top of it. If a 
cork is used, dipping it into a hot solu­
tion of beeswax or paraffin will add 
to its efficiency. On this, mount the 
cuprous oxide element and also the strip 

Figure 5: Two completed cuprous 
oxide cells made by the author 

of lead ; approximate the positions 
shown. Pour lead nitrate solution 
( strength 1 to 1 % percent) into the 
cell until the liquid rises to a point 
within half an inch of the cork, after 
the assembling. 

A cell, if accurately made in ac­
cordance with the above description. 
and if the plate is properly coated with 
cuprous oxide, will supply from five to 
ten, and sometimes more, milliamperes, 
according to the streno-th of the beam 
of light cast upon it. U 



THE SCIENTIFIC AMERICAN DIGEST 

MEASURING THE 

S UNSHINE IN MILK 

PARENTS and physicians alike rejoiced 
when it became possible to put vitamin 

D into milk. Milk is in many ways an ideal 
food for infants and children but it is sadly 
deficient in the sunshine vitamin, as vitamin 
D is often termed. 

N ow scientists have gone a step further 
and found a way to measure the amount 
of sunshine vitamin in the milk when it is 
put there by the action of ultra·violet light. 
This is important. Baby specialists and nu-

Measuring the amount of ultra-vio­
let light playing on milk during 
the irradiation process. Man at 
top of the vat is holding a photo 
cell sensitive to ultra-violet rays 

trition experts have recently pointed out 
that lack of such a measure was one serious 
drawback to relying on vitamin D-enriched 
milk as the sole source of this vitamin. 

The method of measuring the sunshine in 
milk was developed by Dr. H. C. Rentschler 
of the Westinghouse research laboratories 
and tested by Dr. G. C. Supplee in the 
plant of the Borden Company. 

Strictly speaking, Dr. Rentschler's newly­
announced method does not measure the 
actual amount of the vitamin. Instead it 
measures, by the photo-electric cell, the 
amount of ultra-violet light playing on the 
milk during every minute of the irradiation 
process. 

This is all that it is necessary to measure, 
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Conducted by F. D. Me H U G  H 

Contributing Editors 

ALEXANDER KLEMIN 
In charge, Daniel Guggeuheim School 
of Aeronautics, New York University 

A. E. BUCHANAN, Jr. 

Lehigh University 

Dr. Supplee explained, since scientists have 
known for years the amount of irradiation 
needed to impregnate the milk with the 
required amount of vitamin D. The big 
thing was to find a way of making sure 
that this required amount of ultra-violet 
light was reaching the milk constantly dur­
ing the process, so that every quart of the 
irradiated milk delivered to a baby's home 
would contain the actual amount of vitamin 
D it was supposed to have. 

Other ways of putting vitamin D into 
milk have been found besides the irradia­
tion method, but Dr. Rentschler's new mea­
sure is only useful for determining the 
vitamin-D content of irradiated milk.-Sci­
ence Service. 

WATER WEIGHT 

NEVER before has man placed 
such an enormous weight on 

one spot of the earth's crust as he 
has in impounding the water be­
hind Boulder Dam. It is estimated 
that the weight of the lake alone is 
41 Y2 billion tons. It is almost cer­
tain that this additional weight will 
cause adjustments in the earth's 
crust in the locality of the dam. 

FINGERPRINTS "RAISED" 

FROM CLOTH 

AN EW weapon is being placed in the 
hands of crime fighters in the form of 

a fingerprint detection system being devel­
oped by the Technical Research Laboratory 
of the New York Police Department in 
collaboration with Honorary Police Sur­
geon, Dr. E. M. Hudson. The new method 
makes it possible to disclose fingerprints on 
materials such as cloth, paper, wood, and 
so on, which will not yield prints by the 
ordinary powder method. The silver nitrate 
method is based upon the reaction which 
takes place between a chemical and the 
body salts which are always deposited when 

a fingerprint is left anywhere. One of the 
most fertile fields which this method opens 
is the development of latent fingerprints on 
clothing. 

Essentially the procedure is as follows : 
The material on which it is suspected that 
a fingerprint has been placed is treated 
with a 10 percent solution of distilled water 
and silver nitrate to which has been added 
a small percentage of acetic acid, or the 
material is  immersed i n  about a 1 0  percent 
solution of acetic acid after immersion in 
the silver nitrate solution. The solution of 
silver nitrate is applied by brushing, spray­
ing, or immersing, or the cloth or paper is 
passed through a clothes wringer having a 
well from which the solution is applied to 
the rollers. The material is then placed to 
dry in a dark room. After drying it is ex­
posed to sunlight or to ultra-violet light. 
The silver nitrate reacts with the sodium 
chloride left by the fingers, forming silver 
chloride which turns dark on exposure to 
light much faster than does silver nitrate 
which has not come in contact with the 
body salts. 

After the light has developed the finger­
prints to the desired intensity, the material 
is washed in water to remove as much as 
possible of the excess silver nitrate. The 
silver chloride, being insoluble in water, 
remains. The developed latent finger im­
pressions on the material are now fixed by 
treating them with about a 5 percent solu­
tion of ammonium hydrosulfide or apply­
ing a weak hypo fixing solution. When the 
latter chemical is used, great care must be 
exercised to prevent the destruction of the 

A fingerprint developed on cloth 
by the chemical process described 
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silver chloride and consequent ruining of 
the print. The material is again washed in 
water to remove all substances therefrom 
except the silver chloride, and then placed 
to dry, after which heat is applied by a 
laundry iron. 

The silver nitrate method can be used 
on cloth, paper, wood, and other similar 
materials for developing latent fingerprints, 
and can also be applied to paper for bring· 
ing out or developing latent or contact im­
pressions of writing left by a pencil, pen 
or other similar object. 

GAS TAX 

NEARLY 40 percent of the 
motorist's bill for gasoline goes 

for federal, state, and local gaso· 
line taxes. The average gas tax on 
June 1, 1935 was 5.28 cents per 
gallon. 

STEAM COMPETITOR OF 

DIESEL ENGINE As 

POWER SOURCE 

A STEAM boiler which may bring a 
new era into the generation of power 

aboard warships, especially those of the 
destroyer class {and perhaps submarines} 
was described in a recent issue of 
tV! echanical Engineering. So efficient is the 
device that it makes stearn a competitor of 
the Diesel engine. 

The ultra-modern boiler is  highly com­
pact, light in weight, and can be easily 
adapted to the narrow hulls of destroyers, 
according to Adolphe Meyer of Brown, 

The new Velox steam boiler that 
holds great promise for the future 

Boveri and Company, Baden, Switzerland. 
The boiler is already corning into use 
throughout Europe. Because the fuel gases 
travel faster than sound in some parts of 
the boiler, it is called "Vel ox," coined 
from the word velocity_ 

The weight of the Velox steam generator 
is only one fifth that of the ordinary oil­
fired water tube boiler, while it occupies 
only one half as much space as even the 
most modern marine boilers. 

"In submarines," says Mr. Meyer, "the 
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PROGRESS In This Agc Of Science 

As Told to SCIENTIFIC AMERICAN 

By L E W  I S H. B R O W  N 
President, Johns-Manville Corporation 

pRACTICAL application of science 
to everyday life is so common to the 

present generation that we are prone to 
take it as a matter of course, especially 
in the fields of transportation and com­
munication. The building industry has 
also made great strides in development of 
better building materials and better con· 
struction methods. 

Science has put at the disposal of the 
builder and architect materials that are 
fireproof, more permanent, and more 
economical to apply in erection of mod· 
ern homes or commercial buildings. 
Methods that were hitherto impossible, 
because of the limitations of available 
materials, have resulted. 

Ways and means of increasing our 
personal comforts in office and home 
have also been developed by science. To· 
day it is possible to have a building com· 
pletely insulated against extremes of out· 
side temperature, winter or summer. Air· 
conditioning equipment likewise has been 
perfected to the point of practicability 
for even a modest structure. 

Elimination of harsh, unwanted noise, 
so disturbing to thought and nerves, by 
use of sound absorbing materials that 

small masses, the possibility of rapid cool· 
ing by running cold air through the 
boiler, and the small dimensions of the ex­
haust pipes enable the time required to 
prepare for submerging to be reduced to an 
extent hitherto only to be obtained with 
Diesel engines. 

"In comparison with the Diesel engine," 
adds Mr. Meyer, "the Vel ox stearn genera­
tor has the advantage that every kind of 
oil can be used and there is no restriction 
as to the use of the more expensive gas or 
Diesel oil." 

In warships, the Swiss engineer explains, 
the full steam output is ordinarily obtained 
by forcing the boilers to about three or four 
times the amount which such a boiler would 
normally give if used for other purposes. 
An efficiency of 75 percent or less is ob­
tained under such forced conditions. By 
comparison, the Velox boiler has an effi­
ciency of between 88 and 90 percent. An 
additional naval advantage is  that the ex­
haust gas from the boiler is completely in· 
visible even at maximum output. 

Special advantages of the new type boiler 
are : 

1. It can be brought up from a cold con­
dition to its full load steam generating 
capacity in from four to eight minutes. 

2. Changes in load can be handled quick­
ly. A drop of 50 percent in the load can be 
dealt with by an automatic control device 
in but 20 seconds. Even when the full load 
is cut off suddenly, the boiler will not blow 
off. 

As in warships, the best features of the 
Velox type boiler-small space require· 
ments, light weight, and high efficiency­
exactly fit the needs of railroad locomoti ves. 

transform noisy offices and workshops to 
places of comparative quiet, with great 
increase in workers' comfort and effi­
ciency, has been gained by science after 
years of laboratory research. 

Business and governmental agencies of 
recovery are focused on the building in· 
dustry, and with the widespread public 
interest in new homes, it is not too much 
to expect that new and greater contribu­
tions to building will be forthcoming from 
the research laboratories of industry. 

The Velox generator operates essentially 
as follows : 

Air and fuel are mixed in a burner at the 
top of the combustion chamber and are 
blown into the chamber to burn. The enter· 
ing velocity is over 1200 feet a second. Lin­
ing the walls of the combustion chamber 
are hollow evaporator tubes containing 
many small pipes. These small pipes are 
part of the water circuit of the stearn gen· 
erator. 

Power is obtained from the device in 
two ways : 

1. By the action of the swift-moving ex· 
haust gases on a gas turbine which drives 
a blower. The blower is used to mix the air 
and fuel in the intake burner. 

2. By the action of superheated steam on 
a stearn turbine which drives an electric 
generator directly coupled to it. 

Following through the mechanism by 
which the exhaust gases are used directly 
to obtain power for the blower, the first 
step is the partial loss of the heat of com­
bustion to the outer walls of the evaporator 
tubes. Still more heat is lost as the com­
bustion gases go down to the bottom of the 
combustion chamber and then back up in· 
side the evaporator tubes. This heat is trans· 
ferred to the water inside the pipes filling 
the evaporator tubes. 

Continuing on their way, the exhaust 
gases, now down to a temperature of 1500 
degrees, Fahrenheit, enter the superheater. 
By the time the gases have left the super­
heater, their temperature has fallen to 900 
degrees, Fahrenheit, and their velocity is 
between 330 to 600 feet per second. Travel­
ing at this rate, they strike a gas turbine. 

The gas tu rbine, in turn, drives a blower 
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which is used to send more air and fuel 
into the device. 
Finally the exhaust gases, now down to 

a temperature of 700 degrees, Fahrenheit, 
pass out through the chimney on whose 
inner walls are pipes containing the water 
which will eventually become steam in the 
water·steam system of the machine. 
The water·steam system starts therefore 

in the chimney of the steam generator. The 
incoming water is warmed here and passes 
into the evaporator tubes inside the com­
bustion chamber, where the real heating 
takes place. 
The steam and hot water thus formed 

issue from fine nozzles into a vertical drum. 
This drum acts as a centrifuge to separate 
steam and water, the latter falling back for 
more heating and the steam passing on to 
the superheater. 
The steam at 600 pounds to the square 

inch pressure and temperatures as high as 
850 degrees, Fahrenheit, passes to a steam 
turbine driving an electric generator di­
rectly coupled to it. 

SAFER AIRPLANES ? 

T
HE most interesting part of the recent 
Detroit Aircraft Show was the contro­

versy between Eugene L. Vidal, Director of 
the Air Commerce Bureau, and the manu­
facturers of airplanes for private flying. 
Speaking before the Association of Avia­
tion Editors, Mr. Vidal served the following 
warning on the manufacturers : "We are 
thinking now in terms of three classes of 
airplane licenses : One for the safe, easily 
operated ship, which the Bureau of Air 
Commerce is striving to develop to popular­
ize private flying ; one for the present-day 
airplanes of the private owner type, and a 
third for fast-landing, high-speed craft of 
the modern transport type. The public has 
a right to know that there is a vast difference 
between the flying characteristics of such 
ships, and we mean to label them so it at 
least won't have to go into aviation blind­
folded." 
This position would be a very sound one 

to take, were it demonstrated beyond all 
doubt that the new planes sponsored by the 
Department of Commerce are indeed highly 
developed from a safety point of view. 
Manufacturers are not at all convinced that 
this is indeed the case, and give as their 
opinion that the Department makes prema­
ture announcements, which decrease sales. 
The controversy between the "New 

Dealers" in aviation, and the manufacturers 
who believe in evolution began more than 
a year ago with the 700-dollar "flivver" 
airplane. Mr. Vidal announced the early 
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AIR BUSINESS 

THE civil aeronautics industry 
in the United States produced 

aircraft, engines, equipment, and 
spare parts valued at over 44 mil­
lion dollars in 1934, and furnished 
employment for more than 18,-
000 persons, according to the 
Bureau of Air Commerce, De­
partment of Commerce. 

advent of the cheap, popular airplane, to the 
temporary detriment of private plane sales. 
The flivver plane never materialized and 
Mr. Vidal explains this by saying that the 
Public Works Administration "welched" 
on a promised appropriation of 900,000 
dollars. 
After the controversy regarding the 700-

dollar airplane had subsided, the Air Com­
merce Bureau organized a competition for 
a "safe" private airplane. The Hammond Y, 
built by the Hammond Aircraft Corporation 
and illustrated in our photographs, was 
the winner in this competition, and an order 
for 15 machines was placed. The Hammond 
Y is powered with a four-cylinder in-line 
Menasco air-cooled engine, and has full 
instrument and other equipment, with pro­
vision for 40 pounds of baggage and a 
parachute for each passenger. The fuselage 
is of all-metal construction and the door is 
near to the ground to facilitate entrance. 
The Hammond is a pusher with the en· 

gine to the rear of the cabin, and a scoop 
delivering air to the engine compartment. 
The tail surfaces are carried at the end of 
two booms extending backward from the 
wings. The landing gear is of the three­
wheel type with one castorable and steer­
able wheel placed ahead of the fuselage 
or nacelle. 
Here are the arguments in favor of the 

new aircraft : 
1. Very large dihedral. and large vertical 

tail surfaces, providing good lateral sta­
bility. 
2. Low wing loading and no tendencies 

to go into a stall-spin condition. 
3. With the engine to the rear, exhaust 

fumes, motor, and propeller noise do not 
affect the passenger. 
4. With the pusher arrangement, there 

is perfect visibility ahead. 
5. With the front wheel landing gear, it 

is impossible to nose over. No matter how 
little skill the novice may show in landing 
the plane, it will immediately settle into 
its normal position ·on the ground, and 
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brakes may be violently applied with im· 
punity. 
6. Upon take-off, it is only necessary to 

pull the stick back, and then to open the 
throttle. The plane will take off without 
further worry. 
7. The rear wheels being fixed and back 

of the center of gravity, there is no danger 
of "ground looping" in taxying; that is, 
of an uncontrollable turn on the ground. 
This is particularly important in cross-wind 
landings. 
The arguments against the design are : 
1. The public does not like pushers, and 

will not fly with an engine at the back of 
its neck. 
2. Conventional planes do not nose over, 

spin, or ground loop except under very rare 
circumstances. 
3. For the same weight and horsepower, 

conventional planes are apt to be very much 
faster. The stumpy nacelle, the two booms, 
the struts to the wing from the nacelle, make 
the Hammond rather slow, and it is an open 
secret that the Y has not met its maximum 
speed requirements by more than ten miles 
an hour, and is in process of refinement or 
"cleaning up." 

4. Light wing loading is a hazard in gusty 
weather and exaggerates bumps. 
Nobody will ever settle the argument. 

There is no doubt that eventually an im· 
proved and speedier Hammond will enjoy 
favor in many quarters, although previous 
examples of this type of design (as the 
Stout Sky Car of 1930) never made a hit 
with the flying public. At the same time 
private conventional airplanes capable of 
150 miles an hour and more will still at­
tract the majority of buyers, giving them 
the speed which is the main justification for 
flying, with a safety considered quite rea· 
sonable. The new type three-wheel landing 
gear is perhaps the one feature of the Ham­
mond which it would be most desirable to 
see incorporated in the conventional tractor 
airplane, and in any case the new designs 
will bring controversy and discussion­
which invariably advance the art.-A. K. 

AIRPLANE VERSUS BIRD 

W
E have often been asked what would 
happen to an airplane if it struck a 

large bird. The Navy Bureau of Aeronautics 
answers the question authoritatively. A Navy 
pilot flying in an observation plane to Cape 
May, through thick mist, was surprised to 
see a large bird loom directly ahead and 
in line with his propeller. The pilot and 
bird maneuvered to get out of each other's 
way but neither was quick enough. The bird 

Side of the Hammond plane, showing the three-wheel 
landing gear, the attitude of ship at rest, and the booms 

Front of the Hammond pusher, described above, powered 
with a Menasco four-cylinder, in·line, air-cooled engine 
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An ordinary automobile engine, adapted to and installed 
in an airplane, that has passed its 50 and 100 hour tests 

203 

A front view of the high-wing monoplane, equipped with 
a converted automobile engine, which is described below 

struck the leading edge of the right upper 
wing at the outboard strut and jarred the 
whole airplane. The pilot flew back to his 
station with one wing flying several shredded 
pennants. An inspection of the damage 
showed eight broken compression ribs, with 
several feathers measuring about ten inches 
long still held by the torn fabric and bent 
metal. It was concluded that the bird had 
a probable wing spread of 30 inches and 
was one of the larger species of sea gulls. 
-A. K. 

AUTOMOBILE ENGINES IN 

FLIGHT 

MANY motorists will recognize the en­
gine used as the power plant of an 

airplane, as shown in one of the accompany­
ing photographs. A few hundred a year 
constitutes "production" for aircraft en­
gines ; automobile engines are built at the 
rate of hundreds of thousands a month. 
That is why automobile engines are far 
cheaper than the aircraft engines of to.day. 
Accordingly, the Department of Commerce 
in its "low price for airplanes" campaign 
has placed a number of orders for the con· 
version of well known automobile engines to 
airplane use. 

A standard Plymouth engine has recently 
passed its 50-hour aircraft engine test, as 
well as its 100-hour manufacturer's tests, 
without a hitch. A minimum of changes 
was found necessary for the conversion. 
The engine was stripped of its flywheel, 
electrical equipment, and radiator fan. An 
aircraft magneto, updraft carbureter, and 
sheet metal exhaust manifolds were in· 
stalled. An aluminum cylinder head was 
used to reduce weight and to raise the 
compression ratio from 6.7 to 7. A 2-to-l 
reduction gear was provided to reduce the 
propeller speed to 1800 revolutions per min­
ute, more suitable for plane operation than 
the high automobile engine speed which 
is now standard practice on the road. The 
weight of the converted engine is 398 
pounds, and it develops about 80 horse· 
power. This gives a weight ratio of about 
five to one, which is more than twice as 
high as would be the case for an aircraft 
engine of equal power. This comparatively 
high weight ratio is of course a handicap 
in plane design, where every pound counts. 

Nevertheless the converted engine has 
given excellent service in a high wing mono-

plane, enclosed cabin type, built by the 
Fahlin Manufacturing Company. With a 
weight empty of 1075 pounds, and over four 
hours cruising radius with pilot and passen­
ger, the Fahlin has a top speed of ll5 miles 
per hour and is giving satisfactory flying 
service in every way.-A. K. 

THE ULTIMATE IN 

RESISTANCE REDUCTION 

THE resistance of the airplane may be 
divided, broadly, into three parts as fol­

lows : 
1. That due to lift (induced drag as the 

technicians call it) . At the tip of a wing 
there are end flows and energy losses. These 
losses become smaller as speed increases. 
At very high speeds, the losses due to lift 
become negligibly small, and that is pre­
cisely the reason why the speed of the 
airplane has been increasing so rapidly of 
recent years. 

2. Eddy losses due to projections pocket­
ing the air. These have almost disappeared 
in the modern airplane, with its beautifully 
streamlined forms, retractible landing gears, 
and so on. 

3. Skin friction losses. These are present 
no matter how well streamlined the air­
plane may be. When the airplane is flying 
very fast and is well streamlined, it is 
mainly skin friction losses that remain to 
be conquered. 

Next to the very surface of the wing or 
fuselage, the air is at rest relative to the 
body. Within a narrow layer, termed the 
"boundary layer," the velocity rises from 
zero to the velocity of the machine itself. 
Near the leading edge of the wing, the flow 
is "laminar" or smooth, with the sheets of 
fluid slipping over another without mixing. 

'PLANE SHOES 

WHEN traveling through the 
air at speeds of 200 miles per 

hour paint, wood, fabric or even 
metal parts of a plane are abraded 
by rain and hail. Rubber absorbs 
the force of these blows and as a 
result is not destroyed. Rubber 
abrasion shoes have been placed 
over these exposed surfaces and are 
entirely satisfactory. 

Some distance from the leading edge, the 
flow is no longer laminar but "turbulent," 
with the particles crossing from one layer 
to another and generally behaving in ir­
regular fashion. 

Now turbulent skin friction is eight times 
as great as laminar skin friction. The next 
important step is therefore to study the 
flow in the boundary layer, and to devise 
means for maintaining the laminar flow 
over the entire surface of the body-by extra 
smoothness, by the application of suction, 
perhaps by moving surfaces, or perhaps by 
learning something from fishes. 

This problem of maintaining laminar flow 
is a real challenge to aerodynamicists, en­
gineers, and inventors. Its solution will have 
far reaching results-A. K. 

SOUND AND AIRCRAFT 

ANYONE who has heard an Army air­ft plane pass over head will remember 
the peculiar sound which it produces, and 
which is mainly due to the propeller. The 
airscrew produces sound of a higher in­
tensity level than the engine, and hence the 
motor and exhaust remain relatively. in­
audible. As the airplane speeds away, the 
noise subsides to a boom or steady roar. As 
it returns the boom is supplemented by the 
higher pitch sounds, and renews its pierc­
ing qualities. 

At the Langley Field conference there was 
recently given a splendid and highly sci­
entific demonstration of these phenomena. 
An electrically driven airplane propeller 
was placed in front of a microphone and 
connected through an acoustical filter to an 
amplifier. The filter was manipulated to 
"band pass" various frequencies with sharp 
definition. When all the frequencies devel­
oped were allowed to pass through the filter, 
one heard the sound of the propeller pre­
cisely as if a squadron of single seater fight· 
ers were passing through the air. When 
the higher frequencies were filtered out, 
the audience had the impression of airplanes 
flying away, as the noise gradually passed 
into the booming roar. Then as the higher 
frequencies were again passed through the 
filter, one felt that the airplanes were ap­
proaching once more. 

This method of simulating approach and 
departure is readily explained. The propel­
ler gives out noises of every frequency be­
tween zero and several thousand cycles per 
second. The lower frequencies represent the 
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following con jectures about the new ship. 
As is well known, a radio receiving cir­

cuit can be so constructed that it will 
respond to only one frequency, and a trans­
mitter can be so built that it will send out 
only one frequency. With short wave radio, 
tuning is possible within a very narrow 
band, which makes for the closest coordina­
tion between transmitter and receiver. 

The equipment that is carried by the pilot of a transport plane 

The newspapers report that the officer in 
charge issued the following commands in 
rapid succession : "Left, Dive, Right, 
Straight, Level, Glide, Climb_" It would 
seem therefore that about seven coordinated 
electrical systems would be sufficient for 
complete control. We can imagine on the 
ground a control cabinet with �even switches, 
therefore, each switch putting into action 
an electrical system corresponding to the 
above commands. When a particular trans­
Ihitter comes into play, the corresponding 
receiver through an amplifying relay actu­
ates either an electric motor or perhaps 
opens a valve in a hydraulic system. The 
electric motor or the hydraulic piston, 
through a readily imaginable control sys­
tem (probably not dissimilar to the usual 
control system of an airplane) ,  actuates the 
elevators, rudder, or ailerons in appropri­
ate fashion. 

"rotation noise," dependent on the revolu­
tions per minute and the number of blades 
striking the air. The "rotation noise" is of 
the character of sound waves which pass 
through the air without dissipation, though 
of course with lowering of intensity by dis­
tance_ The higher frequencies are due to 
the shedding of vortices from the tip of the 
blades (analogous to the tip vortices at the 
tip of an ordinary wing) , and these vortices 
are rapidly dissipated as they pass through 
the air_ Hence the "vortex noise" is not 
heard so far away as the "rotation noise_" 
-A_ K 

THE TRANSPORT PILOT'S 

KIT 

THE Chief Pilot of a modern airliner be­
gins to resemble the master of an ocean 

liner in his duties, training, and equipment. 
With the automatic pilot to relieve him of 
much of the fatigue and boredom of long­
distance flights, he can now turn flying into 
a really scientific profession_ Our photo­
graph shows the equipment which such a 
pilot now carries in a leather bag_ Included 
is a profile map showing the elevation of 
all points on the course, together with the 
radio beam stations and courses_ A com­
puter is used for calculation of ground 
speeds, wind drift and velocity, and gas 
consumption_ At the bottom of the photo­
graph is shown a protractor, used for de­
termining the true course as laid out in 
advance of the flight. Radio . range maps, 
drift tables, tables showing cruising speeds 
necessary to make schedules, company or­
ders, Department of Commerce regulations, 
and so on, are all included in this para­
phernalia_-A_ K. 

THE ROBOT PLANE 

THE Queen Bee, the British "robot air­
plane," has created quite a sensation 

on both sides of the Atlantic. On its first 
flight, with the pilot in the cockpit not 
touching a single plane or engine controL 
but merely going along as a precautionary 
measure, it took off, performed every sort of 
evolution and landed-all under remote 
controL A robot airplane has obvious possi­
bilities for target practice by military pilots 
and by anti-aircraft gunners on the deck 
of a battleship. We can also conceive of 

the robot as a weapon of attack, carrying 
a heavy load of bombs and dealing destruc­
tion to a battleship or a city without risk­
ing the life of a single pilot. 

As shown in the photograph (for which 
thanks are due to the Society of British 
Aircraft Constructors ) the Tiger Moth 
light biplane, with a 130 horsepower Gipsy 
engine, offers no particular interest. There 
is nothing exceptional about the perform­
ance of the machine. Under perfect radio 
control it can climb to a height of 10,000 
feet, reach a speed of 100 miles per hour 
and fly, until the fuel gives out, to a dis­
tance of about 10 miles from the operating 
center. The airplane has catapulting points 
for launching, and a fixed aerial. 

The rear cockpit carries the really inter­
esting control mechanism and with regard 
to this the British are naturally secretive. 

Remote control is by no means new. 
John Hays Hammond, Jr. thus "drove" a 
small motorized box-on-wheels years ago_ 
Dr. Hammond has also succeeded in direct­
ing a torpedo by wireless. During the War 
we remember seeing a remote controlled 
automobile riding around the Army Air 
Station at McCook Field, Dayton, Ohio, 
without an occupant and doing remark­
ably well. The present experiments seem 
to constitute an improvement in precision 
and flexibility. What are the secret meth­
ods employed? 

Thanks to the aid of Lt. Myron F. Eddy, 
expert on aircraft radio, we can make the 

Of course skill is needed for such a de­
sign, but any competent electrical engineer 
working with a mechanical aeronautical 
specialist could probably achieve a similar 
apparatus without much trouble-once it 
has been shown that the idea is practicable, 
of course !-A. K. 

PACKAGES BY AIR 

MOST of us know that there is a Rail­
way Express Agency which handles 

packages for the railroads, but it is not 
so generally known that this Agency has 
an Air Express Division, with some 120 
special offices for the handling of packages 
to be sent by air. This branch of express 
work is growing very rapidly, and its scope 
is almost unlimited. Everything can be 
shipped by air except in flammables, explo­
sives, and live-stock. Nor is it a question 
of just small parcels. Packages up to 200 
pounds, and 106 inches long are carried 
regularly. Even heavier packages can be 
sent by special arrangement. Parcels can 
be seRt from anywhere to anywhere. 

Ordinary packing, automatic insurance, 
and, above all, speed are what the Air Ex­
press Division has to sell. Huge presses 
have been set in motion by the speedy ar-

There is nothing mysterious in the appearance of the British "robot" plane 



OCTOBER · 1935 

rival of an electro by air, serums and in· 
struments have been flown 2000 mHes to 
save a patient's life, corporation records 
have arrived in time to swing a big deal. 

Here are typical rates and speeds: Los 
Angeles to New York, 2114 hours, one 
pound for $1.74 and 10 pounds for $10.20 ; 
Chicago to New York, five hours, at $1.25 
a pound or $3.44 for 10 pounds. No wonder 
that the Boeing 247 has provision for pack· 
ages with a total weight of 1050 pounds in 
its nose, and a special package compart· 
ment in the rear of the passenger cabin. 
-A. K. 

S MALL SAMPLES FOR 

CLEVER C HEMISTS 

HOW the chemist analyzes a sample of 
metal so small that it has to be gath. 

ered up in a drop of oil is described by 
Beverly L. Clarke and H. W. Hermance, of 
the Bell Telephone Laboratories, in Indus· 
trial and Engineering Chemistry. 

Contact points of various metals and al· 
loys are widely used in telephone apparatus, 
as in relays and switches. Rapid qualitative 
analyses are frequently required to identify 
the alloy. Usually only a single contact i s  
avaHable and this must not be  destroyed. 
Sufficient sample for a qualitative analysis 
is obtained by drawing the metal across a 
roughened spot on a microscope slide. The 
resulting streak is dissolved in acid, trans· 
ferred to a clear glass slide and evaporated. 
Identification of this residue is made by reo 
actions carried out under the microscope. 

If the quantitative analysis is desired, 
samples may still be removed without de­
stroying all of the contact point by means 
of a dental engine using a tiny rounded burr. 
The operation is carried out under the 
microscope, the fine particles of metal be­
ing retained by a drop of oil from which 
they are subsequently recovered by centri­
fuging and washing with a suitable oil sol­
vent.-A. E. B. 

KITCHEN MODERNITY 

HOW the plumbing industry is provid· 
ing the impetus for a revival of build­

ing activity through the creation of new 
style-appeals in the kitchen is shown by 
the accompanying view of a model kitchen 
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The road-rail truck during its recent trial run 

exhibited in Chicago recently by the plumb­
ing division of the Briggs Manufacturing 
Company. 

The kitchen cabinet sink is an example 
of drawn metal construction which has 
started a new trend in plumbing style and 
utility. The sinks are available in any color 
or color combination desired. The enamel is 
acid resisting. The small unit at the left 
of the sink is a dish washing machine de­
veloped by the same company. At the right 
of the sink is their new styling of a re­
frigerator. 

In the foreground is a round electric 
stove which was created by engineers as 
a suggestion to the industry. The stove rolls 
on castors and permits cooking from any 
angle. 

ROAD-RAIL TRUCK IN 

SUCCESSFUL TEST RUN 

A NEW rail-highway motor truck recent­
ly made a successful test run from 

Akron to Cleveland over the Baltimore & 
Ohio railroad tracks, turned off the rails at 
West Third Street and then pI'oceeded to 
its destination. 

The truck, made by the Hendrickson Mo­
tor Truck Company for C. C. Nugent of the 
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General Transportation Company, Boston, 
Massachusetts, developer of this road-rail 
truck idea, has combination wheels which 
carry special truck tires, developed for this 
purpose by Goodrich engineers, mounted 
beside steel flanged railway wheels. 

The truck is driven on the rails at any 
crossing, The rubber tires are then deflated, 
so that the truck settles down with its steel 
wheels on the tracks. The front wheels are 
locked when the truck is on the tracks and 
the driver has no steering to do. 

When the truck arrives at its rail ter· 
minus, tires are inflated simultaneously 
from the engine by the same air system that 
is used for brake operation, 

NEW RADIATOR 

CLEANER 

A NEW automobile radiator cleaner that 
exhausti ve tests show will not rust 

or otherwise damage aluminum or aluminum 
alloy or other metal parts in auto motors 
or radiators has been developed by the 
Du Pont company. Many of the more mod­
ern motors use aluminum as a part of their 
cooling system. 

Tests show that permanent spots wiII not 
develop on lacquer, baked enamel, or 
chromium if this cleaner drops on them. 
Chemists even boiled chromium-plated met· 
al and aluminum and aluminum alloys in a 
solution of the new cleaner, but found no 
tendency even to spot the metals.-A. E. B, 

INHERITANCE OF 

PIGMENTATION 

THE question is constantly asked wheth­
er or not parents who are light in color, 

that is, one of whom has a small amount 
of Negro blood, may give birth to a coal­
black child. Indeed, newspaper stories of 
the birth of a black child to white parents 
whose ancestry shows a slight trace of 
Negro blood several generations back ap· 
pear with amazing frequency. The question 
is also asked whether or not pure Negro 
children may be born to mulatto parents 
who occasionally pass as white. The answer 
is of course in the negative. 

A modern kitchen equipped with a circular electric stove 
The entire subject was analyzed by Irene 

Barnes ( Barnes, Irene : The Inheritance of 
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Aluminum paint is being used on the San Francisco-Oakland Bay Bridge 

Pigmentation in the American Negro, Hu· 
man Biology 1 :321 [Sept.l 1929 ) ,  who 
was concerned particularly with the ques­
tion of whether or not the crossing of per· 
sons of different color results in a blend of 
pigmentation. 

The conclusions reached were that the 
offspring of parents of different color tend 
to resemble the parent with the greater per· 
centage of dark pigmentary supply more 
than they tend to resemble the parent with 
the less percentage. However, pigmentation 
is not inherited by blending nor is it pro· 
duced by the action of one or two factors 
that act as mendel ian dominants. The 
studies made by the Davenports indicate 
that two nearly white hybrid parents can 
have offspring somewhat darker than them­
selves but that it is not genetically possible 
for non·hybrid parents to have Negro chil­
dren unless a melanic mutation should 
occur. There is no evidence that such muta­
tions do occur, and the appearance of a 
Negro child from a white parent naturally 
has a much simpler explanation.-lournal 
0/ the American Medical Association. 

ALUMINUM PAINT FOR 

BRIDGE 

AFTER more than two years of debating, .t\. architects and engineers have finally 
agreed on aluminum paint as a final coat· 
ing for the new San Francisco·Oakland Bay 
Bridge ; in fact, painters are already at work 
on the giant span. 

The principal paints under consideration 
were black, gray, and aluminum. Archi. 

tects favored gray from an appearance view· 
point ; engineers preferred black because of 
its durability. A happy compromise was 
found in aluminum, which is satisfactory 
from an appearance viewpoint, and at the 
same time possesses durability equal to 
black paint. 

The complete paint system for the bridge 
involves several paints. Over the bare steel· 
work go two coats of rust inhibitive red 
lead, followed by an intermediate base coat 
of black graphite paint. The aluminum field 
coat concludes the job. This system, in the 
opinion of paint experts and engineers, 
will furnish a fool· proof coating that offers 
maximum endurance with a minimum of 
maintenance worries, at the same time pre­
senting an attractive appearance from all 
viewpoints. 

S YNTHETIC vs. NATURAL 

CAMPHOR 

U
NLIKE synthetic indigo, which long 
since supplanted the natural product, 

synthetic camphor, although a comparable 
triumph of organic chemistry, runs nip and 
tuck with the natural camphor. Only by 
virtue of a protective tariff can American 
synthetic camphor compete with the natu· 
ral product. Uncle Sam has imposed an 
import duty of five cents per pound on 
natural camphor, but has warned the syn· 
thetic manufacturers that they must pro· 
duce more than one half of the domestic 
camphor used, or lose the benefit of this 
protection. 

The United States Tariff Commission has 
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checked up the figures for the first six 
months of 1935, and found that more than 
half of the camphor used in the United 
States is of the synthetic variety. 

NEW C UTTING EDGE WELDED 

ON WORN TOOLS 

A NEW arc·welding electrode which is 
designed for restoring worn cutting 

edges on tools of all kinds and which is 
said to permit savings of 20 to 25 percent 
in tool cost is announced by The Lincoln 
Electric Company. This new electrode, 
known as Toolweld, is the product of sev· 
eral years of research. By using this e1ec· 
trode, lathe tools, bits, milling cutters, drills, 
cutting and forming dies, and all other 
tools which have become worn in service 
can be given a new and harder cutting edge 
than has heretofore been possible. Tools 
can be refaced an unlimited number of 
times, and new tools, using ordinary steel 
in place of high·speed steels, can be pro· 
vided with a cutting edge at tremendolls 
savings.-A. E. B. 

INTENSE S OUND MAKES MILK 

MORE EASILY DIGESTIBLE 

MAKE a loud enough noise at milk and 
the baby will digest it more easily. 

That, in effect, is the discovery reported by 
Dr. Leslie A. Chambers of the University of 
Pennsylvania. Dr. Chambers spoke before 
the American Dairy Science Association, 
meeting jointly with the American Associ­
ation for the Advancement of Science. 

The apparatus used in the experiments 
consisted of a heavy steel diaphragm, driven 
by an oscillating electric current. Similar 
devices are used for submarine signalling. 
Over the diaphragm Dr. Chambers flowed a 
thin stream of milk, while he caused it to 
vibrate very strongly at various rates. The 
lowest vibration rate he used was 360 cycles 
a second, which is the pitch of F·sharp in 
the middle of the piano keyboard. The high· 
est rate was 3000 cycles a second, about 
three octaves higher than middle F·sharp. 

The effect was to alter the curd· forming 
character of the milk. Whereas the milk 
used normally formed a hard curd, diffi· 
cult to digest, when acted upon by the pep· 
sin of the stomach, after treatment it formed 
a soft, easily digested curd. Soft·curded milk 
is especially desirable for feeding babies, as 
well as older persons with "weak stomachs." 
Some cows naturally produce soft·curded 
milk, but many do not. Dr. Chambers' ex· 
periments have demonstrated a simple 
mechanical method to make soft·curded 
milk at will, out of any kind of milk.­
Science Service. 

INSULATING C EMENT 

A NEW insulating cement known as 
Sonittep, useful for both high·and·low 

temperature insulation, which can be ap· 
plied both to hot and cold surfaces, has 
recently been developed by George F. Pet· 
tinos, Inc., Philadelphia, Pennsylvania. The 
cement requires no reinforcement and with· 
stands temperatures to 2000 degrees, Fah· 
renheit. It is said to be reclaimable when 
used at temperatures not exceeding 1400 
degrees, Fahrenheit. The cement is shipped 
dry and requires only the mixture of water 
for application. A quantity of 1000 pounds 
of cement will cover 50 square feet to a 
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TO MEN WHO 

DON'T WANT TO WAIT it YEARS 

FOR A ,10,000 SALARY 

THERE ARE a few ambitious men in every 

company who have decided that it is 1935 or 

never. They are sick and tired of being spoken of 

as "men with a future." Whether their goal is 

$5,000, $10,000 or $20,000 a year, they want this 
year to begin to realize some of their financial 

ambitions. 

These men feel equipped to contribute substan­

tially to their company's problems. They under­

stand their particular end 

of the business. They 

are of executive calibre. 

What type of men use the Institute? You have 

a right to know. Of the 400, 0 0 0  men whose 

business progress has been speeded by the Institute, 

more than half are Members of Boards of Directors, 

Presidents and Business Heads, Vice-Presidents, 

Treasurers, Secretaries, Controllers, General Man­

agers or Professional Men. 

For example, among the Institute's subscribers 

are: the president of one of the largest tobacco 

companies, the chairman 

of the board of one of 

And they know there is a 

special need for sound, 

constructive thinking in 

every business today. 

What a Business Man 
Must Know Today 

America's biggest chain 

of newspapers, the chair­

man of the board of a 

leading food company, 

the president and general 

manager of one of the 

great motor car organi­

zations, the president of 

a famous soap-producing 

company, to mention 

only a few. 

What is holding them 

back ? 

In most cases, very lit­

t l e. U s u a l l y  n o t h i n g  

. that they cannot acquire 

with amodestinvestment 

of effort. 

There is a practical 

formula that has been of 

great value in helping 

m e n  t a k e  o n  t h e  i n ­

creased responsibility of 

leadership. The Alex­

ander Hamilton Institute 

offers it to you. Through 

i t s  famous Course of 

This helpful book is offered free to 

men who want to speed up their 

business progress_ Over a million 

copies have been distributed. The 

coupon below will bring a copy to 

Men who don't want 

to wait t e n  years for 

success are invited to 

take the first step to­

ward a major executive 

position now. Send for 

"What a Business Man 

M u s t  K n o w  T od ay." 
your desk. 

business reading, the In-

stitute will give you a 

sound perspective of all business. It brings you a 

working knowledge of banking and finance, of 

advertising and merchandising, of cost finding, 
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CourLes)' Nature (London ) 
Four echo records, showing the presence of spawning cod. In each instance the 
lower dark line represents the bottom of a fjord-its upper edge the mud bottom 
and its lower edge the rock. Spotty, horizontal areas higher up represent fish 

depth of one inch, and can be applied by 
unskilled labor. It is said to have about 
three times the covering capacity of as­
bestos cement and four times the insulating 
value, showing a heat transmission con­
siderably below that of 85 percent mag­
nesia.-A. E. B. 

ECHO-SOUNDING ApPARATUS 

FINDS SCHOOLS OF FISH 

ECHO-sounding apparatus, now widely 
used on ships to make continuous rec­

ords of bottom depth, can also be turned to 
good account in the fisheries industry in 
locating large schools of commercial fish. 

In a letter to the editor of the British 
scientific weekly, Nature, Oscar Sund, well­
known Norwegian fisheries scientist, reports 
four instances when the apparatus on the 
research vessel lohan Hjort disclosed the 
presence of large numbers of codfish spawn­
ing in midwater. The records demonstrated 
clearly the hitherto unsuspected fact that 
when codfish lay their eggs they pay no 
attention to the bottom, but maintain a 
position at a uniform depth beneath the 
surface. 

Sound waves sent out from the ships' 
bottom were reHected off the fishes' backs 
and returned to the listening device just 
as they do from the rocks or mud of the 
sea bed. The length of time between the 
start of the sound and its return as a sub­
marine echo indicates the depth.-Science 
Service. 

Dr. Sund's letter is as follows : "The ves­
sel used for the annual oceanographical in­
vestigations in the Lofoten area ( the lohan 
Hjort) had a Hughes echo sounding gear 
(magnetostriction system, frequency 16,000 
cycles per second) installed before leaving 
Bergen last February. The gear worked 
smoothly all along the coast and besides 
furnishing a great number of interesting sec­
tions, revealed many features hitherto un­
suspected ; among others, that the clay 
flooring of deep fjords is invariably about 
10 meters thick and generally very Hat. 

say, ten miles by four miles. At this place 
fish were indicated continuously along 
straight courses of two nautical miles and 
more. The nature of the indications may 
be seen from the photographic reproduction 
of four separate records, partly obtained 
while the ship was stationary among the 
hand-line boats, which got the fish exactly 
at the depth indicated. 

"It is interesting to note that this spawn­
ing concentration of cod has apparently no 
relation to the bottom_ This was well known 
before, but no one could have imagined the 
fish to be limited to such a sharply defined 
layer of only 10-12 meters in thickness, ex­
tending widely above deep water and shal­
low, always at the same distance from the 
water surface. This distance was 72 meters 
at the first encounter with the spawning 
shoals (March 1 1 )  and 50 meters at the 
conclusion of this investigation on April 5. 
Concurrently, the temperature in the 'fish' 
waterIayer had decreased from 6 - 5 degrees-
6 ' 0  degrees to about 3 ' 0  degrees, Centi­
grade. In some instances a perceptibly low­
er oxygen and hydrogen ion concentration 
was observed in this water-layer than in the 
layers immediately above and below." 

FILTER FOR HOME 

WATER SYSTEMS 

CHARCOAL has long been used for a 
great variety of purposes in connec­

tion with sanitation and cleanliness. It has 
remained, however, for the K. & S. Founda­
tion, Inc., to adapt to the home water sys­
tem the properties of charcoal for adsorb­
ing foreign particles, gases, and even 
smells. The equipment they have developed 
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is the essence of simplicity, as it is essen­
tially a tank filled with charcoal, through 
which city water Hows in its passage to the 
various faucets. The important point about 
this equipment, however, is a patented fea­
ture which provides for back-Hushing the 
charcoal periodically to remove accumula, 
tions of sediment or unwanted chemicals 
which enter the house from the water main. 

In operation-referring to the accom­
panying illustration-water enters from the 
right, passes through the tank full of char­
coal, and out into the house system, through 
the pipe at the left. At rather long inter­
vals, water is by-passed through the pipe 
paralleling the tank, so that it enters at the 
left end, back-flushes, and drains off to the 
sewer, through the pipe line at the bottom_ 

This filter produces crystal-clear water 
for all household or industrial purposes, for 
it removes all suspended organic or other 
matter that would adhere to the inside of 
the pipes, or which would produce malodor­
ous or discolored water. It does not, of 
course, take care of bacilli, but in city 
systems such additional control would not 
be necessary. The size of the filtering com­
partment varies, according to the quantity 
of water used, from 12 by 36 inches to 24 
by 96 inches_ 

"MINING" DRY ICE 

C ARBON dioxide is reported to 
underlie the Salton Sea basin 

in southern California. From the 
35 billion cubic feet of this gas 
reported in this area, nearly a mil­
lion tons of dry ice could be manu­
factured and probably will be at 
some future date. 

DEBUNKING MAN-EATERS 

MAN-EATING sharks there may be ; 
man-eating alligators there are not. 

"I know of but one authentic instance of 
an alligator wilfully attacking a human be­
ing unprovoked," declares E. A. McIlhenny, 
Louisianian who has lived among the big 
reptiles all his life and now has written a 
book about them, "The Alligator's Life 
History." 

Mr. McIlhenny makes one qualification : 
females guarding the hidden nests where 
their eggs are laid. "Female alligators will 
attack man to protect their nests and young, 
but their movements on land are so slow 
that there is no trouble in avoiding them, 
and in the water they always give warning 
if they are about to attack, by hissing and 
guttural grunts. 

"It is a wonder more men are not in­
jured by these powerful reptiles, for those 

"Marks referable to fish were seen on 
the record only after the arrival at that por­
tion of the Lofoten fishing area where the 
most prolific fishing has been going on dur­
ing recent years-at Hola-a bight of the 
West Fjord of very restricted dimensions, 

()U7l£TBAOSW/fSH V-1LU/ 
Later models of this water filter place the outlet backwash valve at the right 
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who make a business of hunting them for 
their skins are most careless in handling 
them ; but it is a rare thing for any one to 
be hurt by an alligator." 

But what of the many reports of alligator 
attacks ending in severe injury to human 
beings? Fish stories, literally, says Mr. Mc­
Ilhenny. There is a big, vicious, long-jawed, 
sharp-toothed fish in the southern lakes and 
bayous, known as the alligator gar. It has 
all the strength and truculence of the mus­
kellunge of the north or the barracuda of 
the warmer salt waters. Several cases of 
injury and drowning alleged again$t alli­
gators have been investigated by Mr. Mc­
I lhenny, and an alligator gar turned up as 
the culprit in each one. 

When he and his childhood companions 
were in swimming, they entertained them­
selves by "calling" 'gators to surround them. 
"We would attract them by imitating the 
harks and cries of dogs and by making loud 
popping noises with our lips . . . .  We had 
uo fear of them and would swim around the 
hig fellows, dive under them and sometimes 
treat them with great disrespect by bringing 
handfuls of mud from the bottom and 
'chunking' it in their eyes."-Science Ser· 
vice. 

USEFUL DERIVATIVE OF 

S UGAR 

CANE sugar becomes a raw material for 
the chemical industry with the intro­

duction of a compound useful in water· 
proofing and in making molding resins. 
The new compound, introduced by the 
Niacet Chemicals Corporation, is known as 
Sucrose octa-acetate and is announced as 
the first of a series of derivatives utilizing 
cane sugar as an industrial raw material. 
Sucrose octa-acetate is a white, crystalline 
substance, soluble in a wide range of com· 
mon organic solvents-a property which 
gives promise of many applications. For in· 
stance, when cloth is wet with a solution 
of this substance, then ironed, it acquires 
a glossy, water-repellant surface. Sucrose 
ucta-acetate is also used as a resin plas· 
t icizer, in molding resins for electrical 
parts, for waterproofing insulating paper, 
aud so on.-A. E. B. 

FLY GERMS 

T HE average number of bac-
teria carried by a ,fly was placed 

at more than 1,000,000 in an in­
vestigation by two scientists who 
recently examined 400 house flies. 

TANTALUM SHEETS .005 
INCH THICK ARE 

ARC WELDED 

TANT ALUM sheets worth 50 dollars a 
pound and so thin that it takes 200 of 

them to make an inch are now being arc 
welded regularly in the fabrication of 
chemical equipment. 

Exacting requirements covering the 
articles fabricated from tantalum have made 
it necessary to develop a special technique 
for welding it. The method finally adopted 
consists of first forming a straight angle 
flange at all edges of the sheets to be arc 
welded. These flanges are then fitted to· 
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gether and tack welded in a few places to 
avoid shifting the assembly. The job is then 
immersed in a tank filled with carbon 
tetrachloride so that the edge to be welded 
is approximately 14 of an inch below the 
surface of the liquid. 
Immersion in carbon tetrachloride requires 

higher voltage across the arc than would be 
needed to weld in air, and at the same 
time, the thinness of the stock being welded 
and the necessity for strict localization of 
the heat demand low welding current. Hard 
carbon electrodes % inch in size, held in 
small light electrode holders, are used. 

The welding process was developed by 
Fansteel Products, Inc., using Lincoln 
Electric Company equipment. 

SAFE LOCK FOR OPEN 

DOORS 

A NEW type of emergency door lock­
"Safety Catch," manufactured by The 

Kawneer Company-is a decided improve· 
ment over the old· fashioned chain or bar 
lock. It is inexpensive and inoffensive yet 
gives positive protection against unwelcome 
intruders. The photographs show how it is 
attached to the door and floor and operated 
by the foot. 

FAMOUS LIGHT-WEIGHT 

ALUMINUM is about one half 
as heavy as vanadium and 

yttrium, one third as heavy as iron, 
copper, and tin, one fourth as 
heavy as silver and lead, one fifth 
as heavy as mercury, one sixth as 
heavy as tantalum, one seventh as 
heavy as gold, and one eighth as 
heavy as platinum. 

INCREASED USE OF SOYA 

B EAN OIL 

E
VIDENCE of the growing commercial 
importance of soya bean oil is found 

in the fact that approximately one sixth of 
the total yearly production of 37,200,000 
pounds of soya oil was utilized for edible 
purposes. Refined soya oil, produced by 
modern methods, is a valuable source of 
vitamins A and D ;  a source in which vita· 
min D is not formed artificially at the ex­
pense of the vitamin·A content. 
Refined soya oil is used mostly as a sub· 

stitute for salad oil, often being blended 
with other oils. In this country it has reo 
cently found a new outlet in the mayonnaise 
industry. 
The domestic consumption of soya oil in 
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Left: The Safe Lock for open doors in 
operating position. Below: The latch is 
pushed out of the way when not in use 

the production of margarine amounted in 
1918 to nearly 6,000,000 pounds ; in recent 
times it is again gaining in popularity as 
the interest for margarine in this country 
is rapidly developing.-A. E. B. 

IcE LOWERS 'PHONE 

S UBWAY LINE 

I
F anyone had investigated the excava· 
tions in Flatbush Avenue, Brooklyn, ad­

jacent to the Floyd Bennett Airport, on a 
certain night during last spring they would 
have seen a long and massive line of tele­
phone conduit apparently reposing peace· 
fully there, with the companionship of the 
night watchman as he made his rounds to 
adjust the red lanterns. 
But things are not always what they seem 

and what appeared to be a most inactive 
piece of telephone subway was actually in 
the process of being lowered several feet. 
Weighing 60 tons, a 500·foot section of nine­
duct tile conduit, with a concrete slab un­
der and on top of it, in addition to two 
creosoted wood ducts and two maximum 
sized cables, was moving downward in strict 
accordance with the wishes of the tele­
phone construction engineers and workers. 
Here's the answer: Ice ! 

Massed ice, for lowering heavy, compact 
structures of great strength has been used 
in other construction fields before, but never 
for long, fragile structures such as tele· 
phone conduit. 
The methods previously used in lowering 

duct lines employed blocks, screw jacks, or 
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chain hoists, supported from timbers or 
tripods, attached to slings placed around 
the conduit every few feet throughout the 
section to be lowered. By operating these 
devices the tile ducts with their brittle 
mortar joints and concrete base and top 
were lowered more or less evenly to their 
desired position. These methods required a 
large amount of lumber, equipment, and 
labor and resulted in breakage of tile, mor­
tar joints, and concrete. 

The work leading up to the use of ice 
consisted first of excavating to uncover the 
conduit in its original position, then of dig­
ging under it at intervals of about six feet 
to provide pits for ice, next placing the 
ice and then removing the earth remaining 
beneath the conduit between the pillars of 
ice. After that there was nothing to do 
bllt wait for the ice to melt, which requires 
about two days. During this period the next 
section was being prepared and the pre­
ceding section back·filled. Some sections 
were lowered to as much as 48 inches and 
in these deep places the work was done in 
two or three stages, depending on the depth 
desired. 
Ordinary commercial cakes of ice were 

used. The iceman delivered the pieces along­
side the trench and cut them into blocks 
suitable for placement under the conduit. 
A total length of 3200 feet of telephone 

subway was lowered by this method, not 
only resulting in a substantial saving but 
also in protecting an important section of 
the telephone equipment from possible 
breakage or interruption of the service. 

RANCIDITy-RETARDING 

CELLULOSE WRAPPER 

A N interesting display was recently pass-1\. ed on to liS for examination. This 
consisted of a hand-made light·retardation 
tester, composed of a sheet of sensitized 
photographic paper over which were pasted 
strips of several pieces of cellulose wrap­
ping in different colors, and other wrap­
ping materials such as parchment, glassine, 
and wax-paper. This little device showed a 
wide difference between these materials in 
ability to transmit the rancidity-causing 
rays of light. 

For some time it has been known that 
light is deleterious to many food products. 
It is for this reason that some foods are now 
packed in green bottles, and many medi· 
cines are in brown. The most remarkable 

Ice being used to lower a 'phone subway line into place 
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fact about the exhibit above mentioned is 
that one cellulose wrapping material reo 
tarded these harmful rays more than even 
the green, and yet gave perfect visibility, 
and added attractiveness, to the food wrap· 
ped within. This is a new product, called 
Old Gold Sylphrap. 

Thus, in this we find a rancidity·retarding 
material which at the same time creates an 
attractive and salable package. It is claimed 
that such products as potato chips, which 
ordinarily become rancid in two days in 
colorless transparent wrappers, are pre· 
served in this new material for 30 days or 
longer. 

ELECTRICAL LABORATORY 

STIRRER 

A FOOL·PROOF laboratory stirrer, just 
released, is a sturdy, well built acces· 

sory useful for making emulsions ; dissolv­
ing dyes, gums and resins, waxes and 
bitumens, pyroxylin, cellulose ethers, casein, 

Stirrer for the laboratory 

glue, gelatin, starch, salts ; extracting crude 
drugs and herbs, oil seeds, complex or· 
ganic materials, and so on. 

Actuated by a shaded pole type motor 
010 volts, 60 cycle) ,  it will run 24 hours 
daily without damage. It is non-sparking 
and will not be injured by fumes and va­
pors. The speed may be varied as needed 
by the rheostat. It fits an ordinary clamp 
holder or may be screwed to a shelf or 
wall. The shaft and propeller are furnished 
in chromium plate or Monel. A flexible, six· 
foot rubber covered cord and soft rubber 
plug are included. 

BLACK WIDOW SPIDER 

NOT As BLACK As S HE'S 

PAINTED 

NOT as black or deadly as she has been 
painted is the latest medical verdict on 

the black widow spider. This partial clear­
ing of the lady spider's reputation is made 
by Drs. J. M. Frawley and H. M. Ginsburg 
of Fresno, California, in a report to the 
Journal 0/ the American Medical Associa­
tion. Fifty·two cases of black widow spider 
bite have been treated without a fatality in  
the Fresno General Hospital, these doctors 

(Please turn to page 215) 
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What causes stuttering? 
Does overeating affect the feet? 
Can a person's breath catch on fire? 
Should you or should you not drink coffee?  
Is operation the only method of curing goiter? 

Read the Answers in the 
October HYGEIA-..... 

THERE probably isn't a day in your life 
but that some question about health comes into your mind. "Should we have 
Janie's teeth straightened ?" "Why does eating strawberries give me a rash ?" 
"Is there any cure for diabetes ?" 

These questions you ask yourself may or may not be important. 
But wouldn't you like to have them answered ? Scores of just such questions 
as you might like to ask are answered in every issue of HYGEIA, the Health 
Magazine. 

For example, in the October HYGEIA Dr. Solomon Ginsburg 
answers all the questions you could think of asking about the prevention and 
treatment of goiter. Alfred Gilman gives some enlightening facts about 
caffeine and its effect on health. Dr. Philip Lewin points out how mothers 
can help their children avoid foot troubles 
and consequent ill health. And Dr. Robert HYGEIA 
A. Kilduffe brings to light an unusual scien- THE HEALTH MAGAZINE 
tific fact in his story about "The Case of the 
Man Who Exploded. "  

Check these health problems 
over. Isn't there something you'd like to 
know concerning them ? However, they are 
by no means all you'll find in this issue. 
Every month HYGEIA offers a wealth of 
authentic information about health. Con­
tributors to this publication of the American 
Medical Association are leaders in the field 
of health and scientific medicine. Wouldn't 
you like to have HYGEIA come to you reg­
ularly to answer the questions about health 
matters which puzzle you ? Take advantage 
of the special offer below. Mail the coupon 
today! 

Special Introductory Offer 
6 MONTHS OF HYGEIA $1 
�nd "145 Questions 

and Answers on Health" 

(Regular Subscription $2.50 a Year) 

The "Questions and Answers" in this 64�page book· 
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of the exhibit of  the American Medical Association 
at A Century of  Progress. 

Use this coupon for special offer. 
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THE AMATEUR TELESCOPE MAKER 
Conducted by A L B  E R T G. I N G A L  L S 

THERE ought to be some definite, quanti­
tative way which would enable the ama­

teur telescope maker to measure, also to 
express to others, the hardness of the pitch 
used in laps for polishing lenses and mir­
rors. Just how hard is a "soft" pitch lap, 
and how soft is a "hard" lap ? The old hands 
know the answers, but how is the poor 
isolated beginner to get a clear idea? As a 
result, many flounder along for months or 
years before discovering that their pitch has 
been too hard or too soft-generally the 
latter. Here is a colloquy we dreamed one 
night : 

Anxious Beginner: "How hard ought a 
pitch lap to be?" 

Seasoned Old Hand: "Well, not too soft, 
or else it'll turn the edge." 

A.B.: "Yes, but just exactly what do you 
mean by 'too soft' ?" 

S.O.H. : "Why, i t  ought to be quite hard." 
A.B. ( still cherishing hope of getting a 

definite idea that will help) : "How would 
you define 'quite hard,' then?" 

S.O.H.: "Well-aaaa, hard enough so i t  
won't turn the edge." 

A.B. (beginning to perspire ) : "But isn't 
there any exact way to pin it down to definite 
terms-as you know, I'm only a little fella, 
working all alone." 

S.OB. : "Yes, you may chew the pitch 
and judge it that way. You bite down on 
it, slowly but not too slowly, and not too 
fast, and if  it 'gives' too fast i t  is too soft, 
but if it shatters, unless you have bitten too 
fast, it is too hard. Then another way is to 
test it with your fingernail. Press quite hard 
for quite a time, and if the mark is quite 
long the pitch is probably quite soft, but 
if it is quite short it may be quite hard. 
That's all there is to it-it's simple enough." 

This situation has led Joseph A. Mc­
Carroll, 521 Palisade Avenue, Teaneck, 
N. J., to design a pitch tester. Through the 
common use of such a machine, workers 
may now, wherever they are, compare pitch 

hardness in definite, quantitative terms 
which will mean the same to all from Maine 
to California, and from Edmonton to 
Brownsville. A photograph of McCarroll's 
tester is shown on this page. It is a simple 
rig, easy to build, and one ought perhaps 
to be made and kept available at least in 
every club group. Making one is not much 
of a task. And here, for once, we favor 
"standardization," for without standardiza. 
tion of the essential specifications of the 
little tester the end sought would be de­
feated. It is not, however, necessary to 
standardize the materials from which it is 
made, or the color of the paint on it. Mc· 
Carroll writes : 

"The principle of the test is the pene· 
tration of the pitch by a needle of specified 
dimensions, under a certain weight for a 
certain length of time and at any given 
temperature. The test is in all respects 
similar in principle to the 'Standard Meth­
od of Test for Penetration of Bituminous 
Materials,' as adopted by the American So­
ciety for Testing M aterials, 260 South 
Broad Street, Philadelphia, Pa. The stand­
ards of this society are 'standard' through­
out the entire country, in the engineering 
professions and in industry and commerce 
generally. 

"The pamphlet issued by the Society is 
known as 'A.S.T.M. Designation D5-25.' A 
copy may be obtained from the Society for 
25 cents. This pamphlet includes a descrip. 
tion of a needle ( smaller than the one to 
be described here) and an outline of the 
conditions under which the test shall be 
conducted. It does not describe any rna· 
chine. That is left to the ingenuity of the 
inventor. The responsibility for the design 
of the machine shown on the present page 
must rest with me. The credit for making 
a really workmanlike gadget of it is due to 
Mr. Frank Wanderer, a member of our local 
A.T.M. association. 

"The machine shown was made of thin. 

The McCarroll pitch tester. Its overall length is about one foot 

2 1 2  

Porter with Dr. J. A.  Anderson, 
executive officer for the 200-inch 

cold·rolled steel. Aluminum would be bet· 
ter. The arm A is 13 inches long and is 
provided with a guide piece, so that its end 
straddles the scale post at the right. It 
works on the principle of the lever. The 
arm is balanced on the supporting pin B. 
It is counterbalanced by weight C. The 1· 
millimeter needle, supported at E, is sep· 
arated by a 1 %" space from B. The one 
pound weight D is shown resting in a notch 
which is the same distance from E as E is 
from B. This gives a pressure on the needle 
of two pounds, and each successive notch, 
separated by the same distance, adds a 
pound to the applied pressure, as shown 
by the numbers on the lever. The scale is 
graduated in actual degrees of arc, with 
center at B. 

"F is a small pan. It contains one half 
inch depth of pitch. The pitch is allowed to 
cool to room temperature before a test is 
made. 

"In making the test the sample of pitch 
is set in place, the needle adjusted, the 
weight D held in the hand, the temperature 
noted, the time observed, and at the word 
'go' the weight is gently hung on at the two 
pound notch (usually) and the downward 
swing of the lever in one minute is reo 
corded. If the sinkage is about three de­
grees on the scale ( using coal tar pitch) 
with two pounds pressure for one minute, 
I regard the pitch as medium soft, and suit· 
able for making a lap for general polishing 
purposes. The specific hardness under these 
circumstances might be said to be '2P3D,' 
meaning two pounds pressure and 3° de· 
flection of the lever. The temperature has no 
significance in connection with specific 
hardness, for the pitch must be, say, 2P3D 
at whatever the workroom temperature is, 
and if the temperature should rise five de· 
grees it would be absolutely necessary to 
use a pitch of higher melting point in order 
to have the test show the same hardness. 
Any appreciable change in temperature will 
show in making a test. 

"However, if one wishes to describe the 
generol hardness properties of the pitch, 
it is necessary to specify the temperature 
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at which the test is made. This will show 
the relation to the melting point of the 
pitch, which should be known in order to  
facilitate tempering operations, and, of 
course, for a complete specification of the 
character of the pitch. 

"The use of a scale graduated in actual 
degrees of arc makes it easy for the in­
dividual to design machines of different 
sizes, but with the same system of scale 
notation and needle size. The needle has a 
flat, round end of 1 millimeter diameter, 
tapering upward to 5 millimeters in a 
length of 25 millimeters. The fixed hook G, 
attached to the pillar and loosely embracing 
the needle, is simply for controlling the 
point of contact of the needle on the pitch. 

"The intention has been to make some­
thing as simple as possible that will do the 
work expedi tiously and as accurately as is 
needed. There are some mechanical fea­
tures connected with the design of this 
little apparatus which might be improved, 
but they do not introduce any appreciable 
error in testing. For example, the pivots 
might have less friction. Also the needle 
does not keep in an absolutely vertical posi­
tion while penetrating the pitch, but since a 
penetration of about 1/16" is about all that 
is ever required, it is obvious that this fea­
ture may be neglected. Better ideas for a 
pitch tester may be forthcoming." 

So much for McCarroll's description of a 
valuable device. The McCarroll tester gives 

Wates' diagonal support 

us a way to equate hardness with numbers, 
as in the one example mentioned­
"2P3D." There still remains the gradual 
establishment of a general consensus re­
garding how many Ps and Ds of hardness 
a lap should have-general only, because 
this always will vary some with individual 
preferences. Note that there would be noth­
ing here to compel, or desire to compel, any 
worker to conform to a standard set by 
others. The machine measures the absolute 
hardness of the pitch, and its terms are 
always the same for the same pitch at the 
same temperature. A may then say or write 
to B, "I like mine 2P2D," and B may reply, 
"Give me 2P4D." Each retains his pet hard­
ness but each knows exactly what the other 
fellow means when he uses the common 
values of the McCarroll scale. 

As a start-off, take a lap your scribe has 
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Amateur Telescope Makers 
To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT:-giass, abrasives, pitch 
and rouge;-All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS.. . . . . . . . . . . .  $5.00 

A suitable EYEPIECE:-positive, achromatic .. . . . . . . .  $4.00 
A really accurate one-inch PRISM ( inferior prisms introduce 

distortions which ruin the definition of even the best mir .. 
ror) . . . . . . . . . . . . . . . . . . . . . . . $6.00 
With these, and patience and intelligence, you can make a 

REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 
l'hese services are free. Write for our price list of supplies. 

JOHN M. PIERCE 11 Harvard St., Springfield, Vermont 

AN ESCAPE from the cares of the earth-more and more people 
are finding joy in the heavens. And you don't have to be an astron­
omer to do it. Build your own telescope with TINSLEY materials, 
or let them furnish you with one-sizes 4" to 20", similar in design 
and construction to the 12" recently installed on Mount Wilson and 
receiving highest praise from amateur and professional alike. 

6" Kit, including all materials for producing speculum . .  . . . .  $5.00 
Eyepieces ; Mountings and Parts ; Clockwork; Aluminizin g ;  Silvering. 

Transportation charges east of Mississippi prorated. 

Testing and Advice Free. Send 6c for illustrated Catalogue. 

TINSLEY LABORATORIES 
30 1 7  Wheeler Street Berkeley. California 
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ALUMINIZING 
FOR THE  PROFESS IONAL - FOR THE AMATEUR 
Mirrors, diagonals, secondaries and other 
optical surfaces up to 36" in diameter. 

13ril1iant and beautiful long life aluminum coatings 
with our new high speed e\'aporating equipment io­
('rease the efficiency and reduce the maintenance 
cost ot reflecting surfaces. 

Telescope Mountings 
REA VY PRECISION MOUNTINGS 

FOR ADVANCED AMATEURS 
Send for Circular 

Pri.es : 4"-$1.75. 5"-$2.00. 6"-$2.50. 7"-$3.00, 
8"-S3.50. 9"-$4.25. 1 0"-$5.00. 1 1"-$6.50 and 
12'1,'-$8.00. 

A NEW SERVICE 
Focogram or mirror. two zonal measurements and 
a report covering the figure of mirror. Price $2.00. 
Diagonals tested with %. wave fiat and monochromatic 
light from mercury vapor lamp. Price 35 cts. each. 

LEROY M. E. CLAUSING 
5507-5509V2 Lincoln Ave. Chicago, Ill.  

\Vm. l\-Iogey & Sons� Ine. 
Founded 18B! 

Highest grade visual and photographic re­
fracting telescopes. Write for catalogue. 

Plainfield, N. J. 

Microscopes, Cameras, Optical 
Chemical, laboratory Supplies & Equipment 

Sold, Bought. Repaired & Exchanged 
Spencer or R. & L. l\ficroscopes-t;sed $20-$30 

French reading glass 3 * "  diameter postp'd $1 (Reg. $2) 
Chemical Scales 6 oz. $7-8 oz. $8.50 

The Merchandise Marl. Harry Ross, Prop., 82 W. B'way, N. Y. C. 

TELESCOPE MAKERS 
M IRROR OUTF ITS, .omplete with 2 glass discs, 
abrasives, tempered pitch, beeswax, rouge and in. 
strutlions-6"-$4.00. Other sizes proportionately low. 
Quality equal to any on the market. 
PYREX OUTF ITS as above. 6"-$6.00; 8"-$8.00 
PRISMS GUARANTEED SATISFACTORY 
%" or 1 1 / 1 6"-$ 1 ; 1 "-$2.75 ; 1 \1,"-$4.50; 1 %"-$6. 

Friction Sllde Eyepiece $ 
!!�;St!:�!�� �2c���.� ... . . . .. ... 3.00 

F I NDER  with 32 mm. achr. lens stand, eyepiece with 
base ready to attach tt) telescope $5.50 
RAMSDEN EYEPIECES- flnest Quality lenses 
in brass mounting .. , standard I V4" dlam. 
Yo " or Y, " F.L ................. $4.00; I "  F.L . ................ $2.50 
%" F.L. 3 fens eyepiece stand. I V4 "  dla ... ....... ....... $3.00 

�.i�
L 
�t:n�a;d 

le
,"Y4 ,f

r
��:��f�� ... �.�.��.I.�.�.� ... �.:.�.�� $4.00 

CELL. adjustable, 6" aluminum ... , ............................ $4.50 
SP IDER  PRISM HOLDERS. adjustable ............ $2.50 

i�
O
�� .. ��r!

E
fJ.,� �:.�1�2s.;;;;��t���:.

n
. �I.�� .. : $1 .50 

FREE cataloo Telescopes. Mi_CTnscopes, Binoculars 
etc. Complete Instructions lor Telescope Makino. 10c� 

PRECISION OPTICAL SUPPLY CO. 
991 E. 1 63rd Street New York City 

LEE MFG. CO. 
14269 Northlawn Ave. Detroit, Michigan 

BUILD YOUR OWN 
REFLECTING TELESCOPE 

2-6 inch discs. all abrasives. polishing materials', and 
copy of " Amateur Telescope Making" .................... $7.00 
2-·6 inch discs, all abrasives. polishing materials, 
Ramsden type }';yepiece, 90 degree prism, and copy 
of " Amateur Telescope Making" ............................ $ 15.00 

SEND FOR CATALOG 

W I L L I A M  MAYER 
Optical Research Laboratories 

LARCH MONT N EW YOR I< 

On Those Rare Occasions 
when atmospheric conditions are perfect 

use our new high·power oculars 

1,4 Inch and Ys Inch Ramsden Eyepieces 
Unconditional money-back guarantee 

assures satisfaction 

$1 
Ea.h 
Post 
Paid 

AMATEUR TELESCOPE MA I<ERS SUPPLY C� 
24 West 20 Street New York, N. Y. 

SUPPLIE S 
MIRROR KITS 

ABRASIVES 
PITCH 

PRISMS 
EYEPIECES 

BRASS TUBING 
ACHROMATIC OBJECTIVES 

ELLIPTICAL DIAGONALS 
ALUMINIZING 

Write for Free Price List. 
AMERICAN TELESCOPE CO. 

4008 Addison St., Chicago, III. 



214 

The Everest edge test: McGuire 

just been using-made of coal tar pitch sup­
plied by McCarroll. It was a rather hard 
lap at 70°, and was composed of two parts 
coal tar pitch with melting point 170° and 
one part ditto with 140° melting point. It 
was hard enough to permit easy mainte­
nance of an unturned edge (by Everest's 
very critical diffraction ring test, ATM, 
p. 371 ) throughout polishing, and to keep 
a strong oblate tendency on the mirror. 
Everest tested this same lap by thumbnail 
and called it "hard" in terms of his own 
personal estimate. A sample of this lap, re­
turned to McCarroll, was found to test 
2P2lhD. 

T
HE picture of a diagonal support, which 
you saw on the preceding page, is one 

taken by Cyril Wates, 7718 Jasper Ave., 
Edmonton, Alberta, Canada, and is in­
serted with the hope that numerous others 
will send in similarly clear close-ups of 
diagonal supports. The idea is to make a 
collection and, some time hence, publish the 
lot of them together, since workers often 
ask us for ideas for designing such sup­
ports. 
The same Cyril Wates is the one whose 

telescope is shown on the front cover. Those 
on the staff of this magazine who are re­
sponsible for selecting a front cover pic­
ture came to your scribe and begged for a 
good telescope photograph. About 100 un­
published telescope descriptions were gone 
over and this was the only one of the lot 
which would pass every artistic test. Not 
the telescope, though that, too, is arty 
enough, but the picture-clouds, river, and 
all the trimmings of good composition. In 
addition to the little note on page 169, 
directed to general readers, the following 
may interest telescope enthusiasts : 
Wates' mirror has a 9-point suspension. 

He says "it is not quite true, as some old­
timers say, that in this region we have 
'nine months winter and three months bad 
sleighing,' but even the Orion nebula loses 
some of its charm at 30° below. In the 
summer, on the other hand, the sky is 
never really dark. On June 21 , at mid­
night, the sun was only 14° below the 
horizon, and Vega was the only star visible 
to the naked eye in Lyra. But we also have 
skies of exquisite clearness, and a long, 
lovely autumn season." Wates will not 
learn, until he unwraps his "Sciam" in mid­
September, that his picture is on the front 
cover. 

W
E have also been asked by L. J. S. to 
publish a collection of close-ups of 
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Cassegrain secondary supports. Can't do it, 
unless we receive the pictures. Make them 
small-stop, long-exposure close-ups, glossy. 

U
P there in the northwest. corner of this 
page is a sort of focogram of the 

Everest diffraction test described in "Ama­
teur Telescope Making," page 371, made by 
Daniel E. McGuire, of Shadyside, Ohio, 
on a mirror which, as the test shows, does 
not have a turned down edge. Our repro­
duction does it some in justice, as the left­
hand cusp of the ring should come out a bit 
stronger than it does. That test is prob­
ably the best of all the tests for turned 
down edge. Your scribe confesses not dis­
covering it in A.T.M. until quite recently 
(must read that book, some time) and 
doubts whether many others have tried it 
out yet. Recently, on a mirror job, it was 
tried many times, in each instance imme­
diately following the Ronchi test and the 
knife-edge test. It seemed to be the most 
critical of the lot. Do others find it so? 
Everest, who discovered the test itself, 
thinks a mirror which will pass it is mighty 
good-at least for edge. Any old mirror will 
easily show the right hand cusp ; it is the 
one on the left that is wanted, but there 
will be a gap of an inch or so at top and 
bottom, even on a good mirror. McGuire's 
focogram, or diffractogram, shows the 
Everest straightedge, as explained in A.T.M. 
We have seen some mirrors whose left-hand 
diffraction cusp looked more like a photo­
graph of a black cat, taken at midnight, in 
a deep dungeon, when the cat wasn't there. 
But a really swell mirror we gazed at for 
a long time, at Wally Everest's test rack in 
Pittsfield, Mass., showed the ring equally 
strong on either side. (That fellow has no 
respect at all for a fine mirror. Someone 
sent in a proposed new stunt for use of 
HCF, Everest was asked to give it a try, 
and chose this same fine mirror for the 
experiment, about ruining its figure. But 
he brings. them back again, between a 
couple of smokes, and takes mirrors so 
lightly that perfect ones are used all over 
the Everest home as door weights. When 
bored, he picks up the nearest door weight 
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and turns it into something to envy. We 
sigh.) 

W
E hear many rumblings and grum­
blings about eyepieces of the so-so 

kind-not very bad, not very good. Well, 
when a majority of persons tease a dealer 
to sell them "good but low-priced eye­
pieces," what can the dealer do? We have 
now and then been asked where a high­
grade eyepiece may be got hold of-one 
that will not pull a high-grade mirror down. 
Why not have Kirkham make you one to 
order, to suit your needs? His eyepieces 
are beginning to become famous in select 
circles. But they aren't low-priced-we hope 
they will always stay high-priced. 

T AST month we carelessly reported Hindle 
L as figuring his machine-made mirrors 
by hand, with small polishers, and now he 
radios: "I never use hand tools, but figure 
with part-sized tools machine driven." As 
Hindle is the outstanding exponent of the 
machine for the whole job, we guess we 
pulled a boner that time! Apology, then, to 
Hindle. We have here the manuscript of a 
full treatise, by Hindle, on all-machine 
figuring. Publication later. 
Alexander Elan, 4806 Illinois Ave., N.W., 

Washington, D. C., asks us to broadcast to 
Washingtonians the call to organize a club. 

I
T turns out that the use of coal tar 
pitch for laps is far from new, though 

no one seems to have mentioned it to us 
before we inserted a note announcing its 
"discovery," two months ago. Even so, at 
the heart of our little "announcement" 
was not so much the fact that coal tar 
pitch laps give smooth surfaces but its 
hardness controllability, through using 
mixtures of hard and soft pitch, each at 
known melting point. By the way, coal tar 
pitch requires a little more care than 
pine pitch, in melting. Some which Stoy 
of Atlanta melted took fire, fell on his 
hand and cost him two months' time trying 
to save the member. When melting it in 
a can, be sure to melt an escape channel 
for gases down one side first. 

While a friend of R. W. Porter's expatiated about the fourth dimension, 
hyper·space, and other deep stuff, Porter's facile pencil unconsciously wiggled 
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report. The right hospital treatment will 
save the life of the person the black widow 
bites, they believe. No treatment or the 
wrong treatment may result in death. 

Here are some details of the treatment 
they recommend : They put the patient to 
bed and apply iodine to the site of the bite. 
They require him to drink large quantities 
of water and of non·alcoholic fluids. They 
give him a hypodermic to allay the pain and 
a sedative to permit rest. Then they inject 
into his veins a solution of magnesium suI· 
fate, more commonly known as Epsom salts. 
It is the latter treatment that is credited 
with relieving the abdominal cramps and 
the other severe symptoms that follow the 
spider's bite. 
An intoxicated man has a poor chance 

of recovery, once the black widow has in· 
jected her poison in him. Nor should any 
person who has been bitten by this spider 
be given a drink containing alcohol. Infants 
or very small children may not recover from 
this spider's bite, these Fresno doctors be· 
lieve, because the amount of poison from 
the bite is large in comparison with their 
small bodies and the victims go rapidly into 
convulsions.-Science Service. 

"POLITE" EXPLOSIONS FOR 

MODERN COAL MINES 

BECAUSE large pieces of coal-the so· 
called "premium" variety-are more 

valuable than small ones, and in order to 
escape the fumes which hamper work and 
sometimes endanger life, certain coal·min· 
ing areas in Illinois and Indiana have dis· 
carded dynamite blasting in favor of com· 
pressed air. With the new equipment, the 
coal is "politely" pushed out of place by 
the air pressure. 

The coal dust and chips which are broken 
out by the dynamite are difficult to handle 
and bring much lower prices on the market 
than the larger chunks. With the absence 
of fumes under the new method, miners can 
start loading coal immediately after the 
"shooting" and do not have to wait until 
the air clears. The mine level does not 
have to be vacated, as is the case when 
explosives are used. 

With the new method a portable com· 
pressor stores air up to 15,000 pounds pres­
sure in a long metal cartridge. The latter is 
inserted in a hole drilled in the face of the 
coal and a valve suddenly releases the air, 
which, in expanding, pushes out the coal 
in big chunks. The steel cartridges are 
specially designed and may be used over 
again. The entire operation is conducted 
directly at the coal face, and cartridges are 
filled in 90 seconds. Miners and equipment 
retreat to a distance of 100 or 150 feet dur­
ing the explosion.-A. E. B. 

NICKEL,CAST.IRON 

SKILLETS 

A NEW metal for home utensils is being 
introduced by the Chicago Hardware 

& Foundry Company, in its line of nickel­
cast-iron frying pans. This nickel iron has 
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44PYREX" Blanks lor Telescope Mirrors 
Amateur telescope makers report "PYREX" brand resistant glass 
most desirable, because of 

Low Expansion 
Freedom from Harmful Strains 

Proper Ratio of Thickness to Diameter 

Available in 
following 

size s :  

[ Diameter 
4 % " 
6" 
8" 

10" 
12 '12 "  

CORNING GLASS WORKS 

Thickness 
�i " 
1" 
1 % " 
1 '4 " 
2 'h "  J ���t:d ��ll be 

request. 

CORNING, N. Y. 
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When you write to 
advertisers 

TOLLE S EYEPIECES 
Get the advantage of a golid O<'ular. Ghostless. 
('olor free, finished in nickel and black enamel. 
Y2' & y." •. f.1. @ $6.00 y.' •. f.l. @ $8.00 

.The Editor will appreciate 
it if you will mention that 

ALUMINIZED DIAGONALS 
for 6" mirror ........ $1.50 for ] 0" mirror ........ $2.50 
for 8" mirror ........ 2.00 for 12" mirror ........ 3.50 

you 
saw 
it in 

S C I ENTIFIC 
A M E R I C A N  

MIRRORS PARABOLIZED 
Good figure guaranteed. Rates very reasonable. 

C. H. N ICHOLSON 
29 1 2  N. Racine Avenue Chicago.. Illinois 

" C O R R I E N T E  C O N T I N UA" 
The Oldest technical review in the Argentine Republic, with 

greatest circulation, dealing with Electricity, Radio, Mechan­

ics, and Automobile and Industrial Machinery in general. 

Subscription-$3.00-U. S.-per annum 

Advertisements-Rates sent on application to : 

"CORRIENTE CONTINUA" 
Avenida Roque S. Pefia 1 1 19, Esc. 812, BUENOS AIRES, Argentine Republic 

TR ADE M ARKS 
AND 

UNFAIR COMPETITION 
By ORSON D. MUNN 

A TRADE MARK is an intangible asset of a business, yet its 

actual value may grow so large that it becomes the very 
foundation on which depends the whole structure of the busi­
ness. Because of this fact, every business man should have 
available such information on trade marks as will enable 

him to judge with a fair degree of accuracy the desirability 
of any mark which he may be considering. 

Here, in one handy volume, written in non-legal terms, is 

a simple yet comprehensive interpretation of the Federal 
statutes and the body of common law relating to trade marks 
and unfair competition. 

Price $2.00 postpaid 
Published by SCIENTIFIC AMERICAN 

24 West 40th Street, New York, N. Y. 
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BRASS amtALU M I NUM SHAPES 
M � :II: I * H [ U  1 1  Ht Il:lu 

FOR MODEL BUILDING 
DIORAMIC DISPLAYS, SHOW CASES 

ARCHITECTS' USE 
The only material of its kind. Available in any length lIO 
to 10 ft. Manufactured by engineers formerly in charge of 
Model D is plays at Century of Progress. Precision correct 

to 2· 1 000 Inch. r.;ssential for all types of model work­
hridg:('!-'i, strllntures, trains, ships. planes, refineries, 3Qun· 
dUlllS. etC', Send only 25c 'Coin or stamps for twelve, one. 
inch samples (each d ifferent) and i l lustrated price folder­
or price folder F R E E. 

M ETAL F U R R O W I N G  W O R K S  
Dept. 3 10, 550 Webster. Chicago. III. 

IO�U80RATORY APPARATUS 
BIOLOGICAL SUPPLIES 

��f����1����,:�; 
rr()("$�lon"! ('xp{'r!mt'lltO:fS. Sav(' 
Moncy-Ijuy D,rI'Cl (rom mnnufa(.. 

• 
IUfcr. S.:nu IOc. now (refundable) 

.nrJ �et Special JO O(lY Offer. 

J. H. W I N N  M F G .  CO .. Dept. 2010. 1 24 W. 23 St .• New York 

GEARS 
In St.ek-Immediat. Delivery 

Gears, !!peed redllccrl:l. sprockets. thrust btJ"rill�lI. fle:dhle couplings, pHlleys, etc. A 
complNIl !i.u) j� cnrri�rl in Ollr Chi<';rtg:o st.ock. ('''Il ,dso Ollo!e 011 i'lPt'f:inJ ",cnrll of any kind. Seud U9 your blue prints and inQuiric.!J. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 
769-773 W. Jack,.n Blvd,. CHICAGO. III. 

NEW ADDLNG MACHINE $4.75 
Amnzing im'pntion d M II  work o f  machint> ('osting 10 time!! it.� fir ice! Acenrate. Quic!!.. 
durablfl. EaJlY to Of)erate. Adds 
liP to $999.999.99. 1'ho\l�:md� in AGENTS 

��*iIll."'\Ii'1c. Sent po�t.,uid $4.75. !lloney WRITE 
, back gUarantee. QUICK! 

J. H. Bassett & Co. Dept. SO 1458 Hollvwood Ave •• Chlca 0 

.. , l a G ' � 
BIG 3V2 FOOT TELESCOPE ifi��s

t ��\�!!� 1� 
sections. ] O - P'ower. Brass Bound. Eye-Piece for "it:'wln� 
Sun. FREl�'. Makes good Microscope. Postpaid $1.90. 
<'.O.D. 20c extra. Ollar. 
B E N N E R  & C O M P A N Y  T·46 T R E N T O N .  N. J. 

BalalH'e n s  above with 1 � 5 0 ;  1 - 2 0 :  2 - 1 0 ;  1 - ;) and 2-2 
gram weighl.s. !.laxe 4" x 0"--$4.75. Catalog with 3000 
illustrat.ions of la boratory a pparatu� sent. for 50c. 
CHtalog l i stin� 1 0 .000 ('helll icul;;, drugs, flavors, ete . •  
and 1 ,  'jOO !'f'lent,i fh� book;; sent fnr 25c. 

LABORATORY M A T E R I ALS C O M P A N Y  
6 3 7  East 7 1 st St. Chicago. Illinois 

When you write to advertisers 
The Editor will appreciate it if you 
will mention that you saw it in 

SCIENTIFIC AMERICAN 

VI81tlnll Wushlnl!ton 1 
Since the fourth President before 
Lincoln, famous men's letters and 
books have mentioned the hospitality 
of 0k0 

WILLARD HOTEL 
UThe Residence of Presidents" 

Washington, D. C. 
H.P. 
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been used for years in industries where 
corrosion of equipment is a serious factor, 
but the skillet is its initial appearance in 
the home. 

Originally developed for use in such in· 
dustries as the paper and pulp production, 
packing hOllses, soap factories, and so on, 
this iron contains ahout 20 percent nickel 
to enable it to withstand the corrosive at· 
lack encountered in such service. This nickel 
also increases the toughness of cast iron to 
a marked degree, and changes its gray­
black color t o  a shining silver. 

Silvery Monel metal and stainless steel 
have already made the trip from industry 
into the home, but this is the first instance 
of a lustrous cast iron being offered for 
home service. 

EMERY 
MOST of the world's commercial 

emery comes from one place 
in the world, an island off the coast 
of Greece, 

OVERSOLD TERRORS 

WAR, if it should come to peoples al· 
ready "withering away for fear," may 

surprise them by not being as completely 
infernal as they expect. Visions of wholesale 
raids by airplanes, wiping out entire cities 
with "a few pounds of secret poison gases." 
will not be realized, assert professional mili· 
tary men, irked at the facile prophecies of 
civilian "experts" in  easy·chairs. Neither 
will the artificial spreading of disease epi· 
demics wipe out whole populations, declare 
army medical men. 

New chemical·warfare weapons have been 
investigated intensively since the close of 
hostilities in 1918, and a number of com· 
pounds of possible military value have been 
turned up. But none of them is any more 
powerful than the war-time phosgene and 
mustard gas, and most of them are not as 
effective. 

There may be mass airplane raids on 
cities, but they are too expensive in losses 
of both men and planes to be directed 
merely at areas of civilian houses. Their ob· 
jectives will be industrial plants, ware­
houses, transportation terminals, and other 
concentrated targets of military significance. 
And modern anti-aircraft guns and counter­
attacking combat planes would have a word 
of their own to say about even that. 

It would be possible, either by airplanes 
or spies, to dump quantities of bacteria into 
city reservoirs; possible, though with vastly 
more difficulty, to infect city milk supplies. 
But to what end? Water can be filtered and 
boiled, milk pasteurized, populations pro­
tected by the measures of hygiene and pre· 
ventive medicine which they should be using 
even in peace-time. 

Popular fear of these things, in some cases 
bordering on hysteria, is probably due at 
least in part to the unprecedented rate at 
which the World War hatched horrors. No 
previous conflict ever brought such a com­
bination as poison gas, aircraft bombing, 
tanks, super·long-range guns, and unre­
stricted submarine warfare. Imbued as most 
of us still are with the 19th·Century notion 
of Ihe "inevitability of progress," we natu­
rally expect the "next war" to begin where 
the last one left off and go even further. 
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This uninformed terror of "what shall come 
upon the whole world" is quite conceiv· 
ably a factor pushing us toward a new war, 
as we are all fatally fascinated by the very 
things we fear most. A sober, square look 
at the actual possibilities of present-day 
military technology, rather than a shudder­
ing reading of the apocalypses of imagina­
tive writers, might do much to allay hysteria 
and still leave us with a sufficient distaste 
for war.-Science Service.' 

NEW "WHITE" LIGHT 

AIDS PRODUCTION 

AN industrial white light said to be rest· ft luI on the eyes and to permit increased 
efficiency in high·bay lighting 'has been de­
veloped by the General Electric Vapor 
Lamp Company. The new lamp is not 

Testing synthetic "daylight" 

actually white. It combines light blue and 
yellow-green which, however, produce a 
white sensation to the observer. The lamp 
gives an intensity of 14,000 lumens at a 
current consumption of approximately one 
watt per 35 lumens.-A. E. B. 

NEW NITROCELLULOSE 

FINISHES 

A METHOD for producing a nitrocellu· 
lose plastic coating on any type of 

material-wood, glass, metal, rubber, and 
so on-has recently been developed and 
gives promise of an important advancement 
in the technique of surface coating. says 
Solvent News. By means of the "Macoid" 
process, which is patented, pigmented coat­
ings of nitrocellulose may be developed in 
a wide variety of decorative effects and it 
is reported that they possess great mechani­
cal strength, plus resistance to wear, 
weathering, and chemical action. 

The process is based on the application of 
a nitrocellulose plastic in the form of a 
heavy, viscous solution. Parts to be coated 
are dipped in the material under controlled 
conditions of humidity and temperature in 
the dipping room. Thickness of the coat, 
usually ranging from 0.005 to 0.020 of an 
inch, is controlled by the viscosity of the 
solution and the speed of the dipping op­
eration. 

Among the many applications which are 
said to lend themselves quite economically 
to the process are: automotive hardware, 
instrument boards, and fittings ; aircraft 
fittings ; and aircraft propellers.-A. E. B. 
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CURRENT BULLETIN BRIEFS 

THE METALLURGY OF OXY·ACETYLENE 
WELDING OF STEEL is an illustrated abo 

stract of a paper read before the Interna­
tional Acetylene Association by J. H. 
Critchett. It tells briefly and clearly what 
happens during welding and some of the 
precautions that must be observed. Write 
for Bulletin 1035A to Scientific American, 
24 West 40th Street, New York City.-
3-cent stamp. 

WORLD CHEMICAL DEVELOPMENTS IN 1934 
is a Supplement to Trade Information 

Bulletin No. 823 and covers such subjects 
as dyes, heavy chemicals, paints and var­
nishes, chemical specialties, and so on. Re­
quest Trade Information Bulletin No. 824, 
Superintendent of Documents, Government 
Printing Office, Washington, D. C.-5 cents 
(coin). 

0;; HEALTH'S HIGHWAY tells the story of 
research in cancer control and particu­

larly the role which has been played by 
animals in the study of scientific medicine. 
Thoroughly illustrated. The New York City 
Cancer Committee, 150 East 83rd Street, 
New York City.-50 cents postpaid. 

BENTONITE TECHNOLOGY AND INDUSTRIAL 
USES. Bentonite is a natural clay·like 

substance found in certain parts of the 
Vnited States which has many applications 
in various industries. It has a great affinity 
for water, swelling to many times its 
original volume when saturated. It is widely 
and successfully used for stabilizing ernul· 
sions of many immiscible substances. A 
series of bulletins under the above title, 
bound in loose leaf form, $2.00 postpaid, 
which price includes, for one year, addi· 
tional sheets which are issued frequently. 
American Colloid Sales Division, Inc., 
363 West Superior Street, Chicago, Illinois. 

LIVABLE HOMES MADE WITH PHEMALOID 
COMPOUND LUMBER tells the story of a 

new type of building material made of real 
wood, cross laminated and bound together 
with a synthetic resin. The resulting mate­
rial is exceedingly strong and has many 
advantages for interior and exterior con­
struction. Write for Bulletin 1035C to 
Scientific American, 24 West 40th Street, 
New York City.-3·cent stamp. 

CONCRETE IMPROVEMENTS AROUND THE 
HOME is a well illustrated and attrac­

tive booklet of 46 pages showing exactly 
how to build all kinds of concrete objects 
for the home. Cisterns, lawn benches, 
curbs, posts, sidewalks, sundials, garden 
pools, and so on are described and ilIus· 
trated. An excellent section of the book tells 
how to mix good concrete, and the steps 
are shown by photographs. Portland Cement 
Association, 33 West Grand Avenue, Chica­
go, Illinois.-Gratis. 

SMITHSONIAN ANNUAL REPORT FOR 1933. 
A notable assemblage of reprints of 

scientific articles on gravitation, the galaxy, 
contents of space, high voltage, meteoric 
craters, and subjects in general of interest 

to scientific people. This is the latest 
volume.-Government Printing Office, 
Washington, D. C.-70 cents. 

COLOR HELPS, by Joseph Cummings Chase, 
gives the essential facts about colors, 

their selection, mixing, and application. 
Illustrated with several color plates. Of 
value to anyone who wants to use color for 
any purpose whatsoever. S. A. Eisenman, 
345 East 33rd Street, New York City.-50 
cents. 

THE LIGHT SEALAlR WINDOW is a circular 
illustrating and describing an aluminum 

window frame which is furnished as a com­
plete unit and requires no difficult as­
sembling. W rite for Bulletin 1035B to 
Scientific American, 24 West 40th Street, 
New York City.-3-cent stamp. 

THREE CE:'lTURIES OF CHEMICAL INDUSTRY 
IN AMERICA, by Edward R. Weidlein and 

William A. Hamor, is a reprint of an article 
which originally appeared in Chemical & 
Metallurgical Engineering, tracing the his­
tory and development. Mellon Institute 
of Industrial Research, University of Pitts­
burgh, Pittsburgh, Pa.-Gratis. 

AN INTRODUCTlON TO NEBRASKA ARCHE-
OLOGY, by William Duncan Strong. A 

316·page illustrated detailed paper· covered 
book on American Great Plains archeology, 
Nebraska in particular. Written by an 
anthropologist at the Bureau of American 
Ethnology at Washington. Smithsonian 
Institution, Washington, D. C.-$1.50. 

THE MOLY MATRIX is a bulletin describing 
the various uses of Molybdenum as a 

constituent of alloys. Uses for Molybdenum 
are discussed at some length and the text 
is accompanied by pertinent illustrations_ 
Write for Bulletin 1035D to Scientific 
American, 24 West 40th Street, N ew York 
City.-3-cent stamp. 

STUDIO SPEECH INPUT EQUIPMENT TO 
MEET MODERN BROADCASTING NEEDS 

gives technical data on a new line of such 
equipment. Thoroughly illustrated with 
photographs and line drawings. Western 
Electric Company, 195 Broadway, New 
York City.-Gratis. 

A FOLSOM COMPLEX is a preliminary report 
on investigations at the Lindenmaier 

site in northern Colorado, and will be of 
interest to those who are trying to keep 
track of Folsom man in early America. 
Smithsonian Institution, Washington, D. C. 
-30 cents. 

THE A. B. C. OF BETTER IRON AND STEEL 
is a beautifully illustrated pamphlet 

which graphically tells the story of the 
improvement possible in iron and steel 
when alloyed with Molybdenum. This is a 
"high spot" story of progress in one branch 
of metallurgy. Write for Bulletin 1035E to 
Scientific American, 24 West 40th Street, 
New York City.-3-cent stamp. 

I Corn Exchange 
Bank 

Trust Company 
1 3  WILLIAM STREET 

and 
73 Branches located in 

Greater New 'York 
Established 1 853 
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Bargain Army Rifles 
Springfield rifte, cal. 30/06. 24" barrel .................... $16.50 
Springfield rifle, cal. 45/70, 321hfr barrel. ............... $ 4.25 
Springfield rifle, oal. 50 with 60 cartridges ................ $ 5.00 
Illustrated catalog, 1933 issue, 364 pages, with 2a page 
1935 supplement ; showing guns, pi;;tols, !'nvords, uniforms, 
etc., mailed for 50 cents. New cirrular for 3c stamp. 

Established 1865 

F R A N C I S  BAN N E R M A N  S O N S, 501 B'way, N .Y. City 

CALCULATIONS 
in percentage. interest. cost and selling 
price, disco'lnt. division of freight 
-{"ates,wages. etc •• can be Quickly solved 
011 the COllllTlerciui Calculator, Solve!l 
multiplication, division and propor­
tion. Gives the number of days be­
tween any two dates. Also gives the 
day of the week of any date. COIl­
structed to give more than 5 years 
service. Diameter 5 in. Price. post­
paid. with Instructions. $2.50. Cir­
culars free. Your money back if you 
are not satisfied. 

Gilson Slide Rule CO,y Stuart. Fla. Slide Rule M"kers since 1915 

GUN LIST FREE >tr • l1li a S E D G L E Y  ;P R I N G F I ELDSI 
W h y  not o w n  o n e  o f  the finest Sporters made? 30'06, . 2 2  Hornet. 
.25 Roberts & 7 other calibers? Write for prices! NEW Gl.J�S! Win­
chester Model 69 .22 Repeater ($11.50 postpaid) . Winchester 54. an 
calibers $47.95. Remington .257 Roberts $45.25. Winchester i'oIodel 
21 Doubles $36.4.,). Hi-Standard .22 caliber Automatic Pistols. Special 
Price! RIFLE SCOPES! " Wee" Weaver aX $7.70. Lyman No. 22. 
2�X $10.95. Mossberg 4X $7.50. Postpaid. Complete line of other 

·1�w·1 R S H A L & SONS, I014 1st. D e pt. - D .  Seattle. Wash. 

B O O K S  , 
• 

SCIENTIFIC 

TECHNICAL 

ANY SUBJECT 

OUR B ook Department is 
equipped to snpply any book 

that is now in print. Write us 
for information on books in any 
subject ; if your own searches 
have been futile, we can quickly 
find what yon want. 

Make a habit of centering all 
your book orders with us and 
avoid delays and the trouble and 
expense of writing numerous 
publishers. Our B ook Depart­
ment is maintained for your 
convenience. Make use of it. 

SCIENTIFIC AMERICAN 
24 West 40th Street 

New York City, N. Y. 
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It's Here! 
THE NEW 

WESTON 
UNIVERSAL 

EXPOSURE 
METER 

for indoor and outdoor use! 

This highly dependable exposure meter 
offers these special advantages : 
• Increased sensitivity . . .  three times 
more delicate to give absolutely accurate 
readings indoors or under artificial 
light. 
• Easy to read . . . a l l  readings on one 
scale, with markings on lower light 
values well spaced and easy to sec. 

• Convenient . . . easy to carry in 
pocket or in camera case. 

PRICE $22.50 
Mail orders filled 

OLD METER TAKEN IN TRADE 
New instruction booJdet S.\V. con­
tains list of film speeds including 
those for u�e with color films. Send 
for it. Price Hie. 

WILLOUGHBYS 
World's largest Exclusive Camera Supply H ouse 

1 1 0 West 32nd Street, New York 

�m IIJM&ke m!'ney. taking' pictures. Photo_ 
graphs m bIg demand. Commercial PhotogrsVby also pays big money Learn qUickly at home in s are time' fHOTO'"'" D No experience necessary. Write today �oroe for new free book. Oppo1"tunities in Modern Photoqraphv. Amerjcan Or d $choolof Photography.DePf. 2287 tit P aGO' Michisan Ave., Chlcaao. 

Enjoy a fascinating 
money-making business 
There are big opportunities in PHO· 
TOGRAPHY. \Ve can show you 
more than 50 ways to make money 
in this growing profession-COM­
MF,RCIAL. NF,WS. PORTRAIT or 
MOTION PICTURE Photography. 
Personal Attendance and Home Study 
training. 25th year. Free booklet. 

New York- Institute of Photography 
10 W.33 St. ( Dept. 134) New YorkC ity 

Watch for the 
November 

NAVY NUMBER 
SCIENTIFIC AMERICAN 

(Announcement on page 1 70) 
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C AMERA ANGLES 
Conducted hy J A C O B  D E S  C H I  N 

"ANGLE" PHOTOGRAPHY 

WHEN a man operates a camera from 
an unconventional point of view he 

is practicing what is known as "angle" 
photography. Strictly speaking, an angle 
photograph is any shot other than a straight­
on view, but in modern photographic par­
lance the term "angle" takes on a double 
meaning-the interpretive as well as the 

"Brother, can you spare a dime?" 

geometric. The mental angle, that is, the 
photographer's notion of the point of view 
best suited to tell the photographic story, 
determines the purely mechanical feature 
of how the camera is to be pointed at the 
subject. "Slant" photography might be a 
more appropriate term, or, perhaps, "slant 
angle" photography. 

By means of angle photography, cameras 
have often been made to transform the com· 
monplace into the unusual by showing the 
familiar in an unfamiliar way. Thus, the 
picture of a panhandler in the act of plying 
his trade would be just another picture if 
taken from street level, but take the camera 
up to the platform of the elevated railway 
some distance above the street and shoot 
down and you have something else again. A 
picture of a woman sitting on the beach 
might or might not be worth the candle, but 
get on your back and shoot at the woman's 
head with the sky for background and see 
what you get. 

While architectural subjects are pe· 
culiarly suited to angle photography, street 
scenes, portraits, and action picture� are 
some other fields in which the unusual ap­
proach will yield striking and unusual pic-

tures. Every camera user alert to picture 
possibilities has had the delightful experi· 
ence of accidentally viewing a subject from 
an unfamiliar angle and "seeing" a picture 
he never thought existed, whether the sub· 
ject be a building, a telegraph pole, or just 
a group of boys playing marbles on the 
sidewalk. 

Many subjects may be shot from street 
level with the camera pointed upward, but 
scenes involving people generally call for 
down shots, which means the photographer 
has to climb. Handy places are the stair­
ways of the elevated railway or the "stoops" 
in front of old·fashioned brownstone houses. 
If the "shooting" is done at home, a ladder 
may become a very useful photographic ac­
cessory. When no elevation is at hand, an 
angle shot from above may still be made by 
lifting the camera above one's head, if it is 
of the reflex type, and looking up at the 
ground glass while tilting the camera down. 
If the photographer can afford the price, he 
will find a telephoto lens very desirable in 
this type of work. Occasions for its use 
will come up every day and if he really be· 
comes interested in angle work he will want 
to carry a telephoto around with him all 
the time. 

Appreciation of design and a sense of 
composition are essential to success in this 
work. It is not enough merely to tilt the 
camera up or down in order to view the 
subject at an angle. Study the subject care­
fully and observe it from this point of view 
and that until the composition looks just 
right. If, after much experimentation, the 
first impression proves to have been just a 
fancy, leave the subject alone. A photo­
graph, after all, mirrors only what the lens 
faces, nothing more or less. A point to 
look out for in photographing buildings at 
an angle is not to get too far away. In shoot· 
ing a skyscraper at an angle you must 
reconcile yourself to the fact that you can't 
get the upper part of the building and the 
bottom as well and still have a picture worth 
the taking. If you stand far enough away 
you will, to be sure, get the bottom as well 
as the top, but the whole building will look 
as if it's toppling over. A little study will 
bring the solution as to just where to stand. 
Watch for a variety of line, alternating 
straight lines with curves. Wherever feas· 
ible, try to get clouds in the picture, and 
in general, particularly in the case of down 
shots, strive for interesting lightings and 
shadow patterns. 

Angle photography should offer the per­
son spending his vacation in a city in· 
numerable opportunities for pictures he 
cannot buy from postcard vendors. His 
friends back home will be grateful for the 
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An unusual angle shot through an 
opening in the Elevated structure 

"something different" quality in the pic­
tures he sends them and he himself will 
have a collection of piCl ures that will for­
ever after recall impressions that might 
possibly be lost if not recorded on the spot 
by means of a camera pointed at an angle. 

NEW LOW-PRICED EXPOSURE 

METER 

SOMETHING of a mild sensation in pho­
tographic circles has attended the recent 

introduction of a precision exposure meter 
selling for less than two dollars. Called the 
Leudi, it is of the visual or "extinction" 
type, but it differs from other meters in its 
class by the fact that it is not held close 
to the eye but about 10 inches away. It is 
extremely small in size-Ph by 1f2 by :Ys"­
and is very light in weight. While its in­
significant appearance would seem to mili­
tate against it, comparative tests with the 
highest-priced instruments now on the mar­
ket have shown it to be remarkably efficient, 
particularly under artificial light conditions. 
Its inconspicuousness, dependability, sim­
plicity of operation and extreme portability, 
occupying a space no bigger than that re­
quired for a few coins, have already been 
recognized by many who have never owned 
a meter because they could not afford the 
price. 

When the instrument is pointed at the 
subject to be photographed, a series of num­
bers from 1 to 8 may be seen. The lowest 
number that can be seen without straining 
t he eye is the key for calculating the correct 
exposure, which is done by consulting a 
scale on the outside of the meter, the guides 
being five differentiated squares indicating 
light conditions from the brightest outdoor 
scenes to interiors lighted by artificial light. 
After the least visible number is placed on 
one of these squares the exposure time for 
any opening is read off automatically. The 
meter may be used for both still and mo· 
tion picture photography. 

S UPER-X FILM 

FIFTY percent faster than supersensitive, 
Eastman Super-X film for 35-millimeter 

film users is the latest contribution of the 
film makers to the cause of more efficient 
"candid" camera work and other types of 
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photography under adverse light conditions. 
The manufacturers call it "the film that 
makes your fast lens twice as fast." This 
statement should prove heartening to own­
ers of 1/4.5 and 1/3.5 lenses, who may have 
had poor success when attempting indoor, 
night, and theater shots with the fastest 
emulsions hitherto obtainable. 

Incidentally, the advantage and money­
saving involved in the use of bulk film 
should be given greater consideration by 
advanced amateurs who do their own 
processing. Not only is the price of film 
material reduced by about two thirds, bnt 
the film may be cut to any length desired, 
so that if the worker knows in advance that 
he will take only about a dozen shots, he 
may cnt his film accordingly and thus ob­
viate the delay and annoyance of having to 
wait until the entire roll of three dozen 
is exposed before he develops the roll. This 
feature may often prove of incalculable ad­
vantage, as when prints are needed in a 
hurry, or when exposures are made for 
testing purposes. The saving involved is a 
very considerable factor, since at the low 
price the worker can afford to take many 
shots of a single much-desired subject 
without ever considering the cost. Well­
known users of miniature cameras, such as 
William Mortensen and William Rittasse, 
have said that when they are working on 
some particular subject which they want 
to be sure to get they may expose as many 
as a hundred or more shots before they 
leave it. 

FILM REVERSAL 

SIXTEEN-",lILLIMETER motion picture 
film is the only film at present on the 

market that may be chemically reversed ; 
that is, in which the developed result of 
the exposed film is a positive instead of a 
negative, the procedure being direct. How­
ever, any film may be "reversed" by de­
veloping it in the usual way and then 
printing on positive film, the latter being 
used for projection or as a transparency. 
The professional 35-mm motion picture film 
is "reversed" for projection in this manner. 
As to projection, machines are at present 
limited to 35 and 16-mm film sizes, in addi­
tion to the lantern slide projector which 
takes glass slides 214 by 314 inches. Sizes 
other than these they may be used as trans­
parencies. 

The formula for developing reversible 
film is D-16, which follows ; 

W�ff . . . . . . . .  ill p&m 
Elon . . . . . . . . . . . . . . . . . .  180 grains 
Sodium Sulphite . . . .  3 pounds, S ounces 
Hydroquinone . . . .. 8 ounces 
Sodium Carbonate . . . . .  1 pound, 9 ounces 
Potassium Bromide .. 1 ounce, 63 grains 
Citric Acid . .400 grains 
Potassium Metabisulphite . . . . . . .  2 ounces 
Develop 7 to 15 minutes at 65 degrees, 

Fahrenheit. 

PHOTOFLOOD REFLECTOR 

A NEW ill-inch Photoflood reflector anJ 
stand is made of heavy gage alumi­

num, highly polished on the outside while 
the inside is frosted to furnish a soft dif­
fused light. It holds two lamps. Attached to 
a collapsible stand by a swivel joint, it can 
be extended to 7Y:J feet and folded down 
to 26 inches. When opened, the legs of the 
stand clamp automatically. 
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CANDID NEWS 
"1000", MODEL G. 

The miniature camera that does EVERYTHING 

A L L  I N  O N E  
1 .  The greatest range of shutter speeds of any 
miniature camera-l/lOOO of a second to one 
full second. 

2. Shutter speeds continuous from one second 
to 1/20 of a second. No other camera has this 
speed flexibility. 

3. Virtually silent focal plane shutter, ideal 
for press or amateur candid shots. 

4. Built-in aulomatic range finder for instan­
taneous and accurate focussing. 

5. Styled for the modern in new chrome finish 
-fits the hand and pocket. 

Write for illustraled booklets. 

Don't miss your copy of " Leica Manual", a 
new SOO-page book on all phases of Leica 
photography. $4.00 at all Leica dealers_ 

PRICES START AT $99 U. S. PAT. NO. 1 , 960,844 

E. L E I T Z ,  I N C D EPARTMENT 65 
60 EAST 1 0th STREET · N EW YORK CITY 
BRANCH OFFICES 
SAN FRANCISCO 

WAS H I N GTON CHICAGO 
LOS ANGELES 

R O L L E I F L E X 
• 

A ROLLEIFLEX 
or ROLLEI­

C O R D  c a m e r a  
should be defi­
nitely i n c l u d e d  
in t h e  equipment 
of the scientif­

i c a l � y  i n c l i n e d  
p h o t o g r a p h e r  

w h o  i s  i n t e l l i ­
gently interested 

in the automatic 
ach ievement of 
precise results. 

N u m e r o u s 
u n i q u e  refine­

ments, rigidly protected against patent 
infringement and never successfully imi­
tated, include a remarkable method of 
obtaining needle-sharp focus. A very 
luminous focusing finder lens synchro­
nized with the camera lens projects a 
full film-size, clear and upright picture 
on a ground glass finder, so that you 
know exactly how your finished negative 
will look. 

Comprehensive l iterature will  be sent 
on request. 

Write for Free Trial A rrangement 

BURLEIGH BROOKS 
1 2 7  West 42 Street New York 

R O L L E I C O R D  
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HAVE YO U AN 
I NVE NTI ON 
Want to know how to develop them? A noyel 
invention may produce something salable. 
Secure patent protection. Write today for 
my FREE Book, "Patent Guide for the In­
ventor." It il1u:;;trate:-; scores of inventiom. 
many o f  them the foundation of commercial 
Sliccess. Clarence A. O'Brien. Registered 
Patent Attorney. 5487 Adams Building, 

Washington. O. C. 

I SELL PATENTS 
If you wish to add New Products to your line. 
or have a good Patent to sell, write me-

CHARLES A. SCOTT 
Established 1900 

773 SA Garson Ave. Rochester, N. Y. 

GENERAL INFORMATION 
FOR 

I N V E N T O R S  
By CHAS. McC. CHAPMAN, LL.M. 

Compact and to the point, 
Non-Technical 

General Information for the 
Layman as well as the lnn'ntor as to 11mv to proceed 

On Pre."lS 
Price �Oc-Money Order or Check 

C HAS. MoC. C H A P M A N  
1 1  West 42nd Street New York City 

ELP FOR INVENTORS ! 
Millions have been made from ideas properly de­
veloped and protected. Send us a rough sketch or 
model of your invention and we will submit com­
plete report backed by thirty years' expcriellte, 
Confidential serrice ; bank referenl·es furnished. 
Modern equipment. \Ve also manufaeture inven­
tions in any Quantities at low cost. Ii'l'ee booklet 
"Making lmentions Pay" sent on request. 

C R ESCENT TOOL CO M PAN Y. Dept. H,Cincinnati. O. 

THEODORE H. RUTLEY 
Solicitor of Patents 

Patent Office Register No. 13,938 

512 .. A Colorado Bldg. v;:; ashington, D. C. 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

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

H E N RY Z U H R. Inc .• 1 87 Lafayette St .• N. Y. C. 

INVENTOR'S UNIVERSAL EDUCATOR 
Contains 900 mechanical movements ; 50 Perpetual Mo­
tions ' instruction on procuring and selling patents and 
selecting an attorney. etc. Huggests new ideas. Price $1.00 
postpaid in U. S. A. Address Albert E. D i eterieh. 

51 1.A Colorado Building. Washington, O. C. 

How to make your inventions pay­
How to secure the utmost in legal 

protection-
The man who conceives 
an invention has before 
him a vision of rewards, 
but much must be done 
before that vision be· 
comes a reality. There 
are patent rights to be 
secured, pitfalls to be 
avoided, business op­
portunities to be sought 
and handled in certain 
ways. To guide him on 
his way is the aim of 
this book. 

Just published-2nd edition 

Inventions, Patents 
and Trade-Marks 

By Milton Wright 
Attorney and Counsellor at Law, formerly 

Associate Editor. ScienNflc American 
250 pages, 5 Yz x 8, $2.65 postpaid 

Send orders to 
SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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WORLD-WIDE RADIO 

Condncted hy M. L. M U H L E M A N* 

THE 1936 ALL-WAVE 

RECEIVERS 

THE new Fall lines of all·wave receivers 
are in the hands of the dealer The for· 

mal introduction of these sets to the public 
takes place in New York at the Electrical 
and Radio Exposition, Grand Central Pal· 
ace, September 18th to 28th, inclusive. 

Many new features have been included 
in all·wave receivers for the coming year. 
Practically every manufacturer in the field 
has created a complete line of sets employ· 
ing the new metal tubes. Some producers 
will continue with a line of glass tube reo 
ceivers as a complement. A few manufac· 
turers have introduced sets in which either 
the glass. or metal·type tubes may be used, 
at the option of the purchaser. 

Manufacturers are placing great emphasis 
on precision and simplicity of design in 
their advertising. The receivers back up 
the claims, too. RCA Victor continues push· 
ing the "Magic Brain" unit, to which, in. 
cidentally, has been added a "Magic Eye." 
This "eye" is a miniature cathode·ray tube 
with a fluorescent screen flush with the 
front panel. On this screen one may "view 
the signal" as it passes through the reo 
ceiver, and by the width of the light band 
on the screen, determine immediately if the 
receiver is correctly tuned. The larger RCA 
Victor sets also have dynamic loud speakers 
with dual voice coils, one for reproducing 
bass notes and the other for reproducing 
treble. 

General Electric receivers blossom out 
with the "Sentry Box" unit, a compact 
metal case containing all circuits that are 
manually tuned. The delicate, sensitive cir· 
cuits are thereby isolated from the reo 
mainder of the receiver and, in consequence, 
are less subject to disturbances or changes 
in constants. The console receivers have a 
new type of dial, similar in some respects 
to a type of scale recently introduced in 
Germany and Austria, but with improve· 
ments. The G. E. dial is in the form of a 
drum. The pointer travels laterally across 
the surface of the drum on which the fre· 
quency divisions are marked, while the 
drum itself revolves with a change in the 
setting of the band·selector switch, thus 
bringing in line with the pointer another 
frequency scale. With this arrangement, 
only one scale is visible at a time, resulting 
in less confusion. 

United American Bosch are playing up 
their "CentrOmatic" units. All the deli· 
cately adjusted, manually tuned equipment 

*Editor, Communication and Broadcast Engi­
neering ; Radio Engineering; (Radio ) Service. 

is in a single case located in the heart of 
the receiver. This unit is interesting as 
contrasted to other systems in that it con· 
tains no wiring. Each coil is locked to its 
terminal posts and switch contacts. Wiring 
and soldering are thus dispensed with. 
Theoretically, the absence of wire leads and 
soldered connections in this unit should 
boost sensitivity materially. 

The emphasis on precision and simplicity 
of design is of paramount importance. With· 
out real precision adjustment of circuits, a 
highly sensitive and selective all·wave reo 
ceiver is out of the question. If it is to be 
highly sensitive to weak signals, and cap· 
able of selecting one signal from another 
no more than a hair's breadth apart on the 
dial, extreme precision in manufacture is 
required. In order to obtain high degrees of 
precision, simplicity of design is necessary. 

In connection with these points, it is 
worth noting that a large number of the 
1936 all·wave receivers include many com· 
ponents impregnated with compounds to 
keep out moisture, for even a comparatively 
low degree of humidity can throw off the 

( 'ourtesy lnternatioual ltadlo Corp. 
Either metal or glass tubes may be 
used in this new receiver chassis 

circuit adjustments in a radio receiver if 
the moisture is permitted to enter the in· 
sulation of coils and condensers. 

Heat is another disturbing influence in 
cases where precision adjustments must be 
maintained, for heat expands metals, and 
if the copper wire in short·wave coils is 
permitted to expand and contract, and the 
metal plates of small trimming and padding 
condensers are permitted to alter their posi. 
tions by the same cause, the receiver cannot 
be kept in tune with signals ; in the modern, 
highly selective receiver, this results in a 
terrific drop in sensitivity. 

Heat in a radio receiver is produced by 
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the tubes, the power transformer, the field 
coil of the dynamic loud speaker, and by 
power resistors. In many of the 1936 all· 
wave receivers the delicate components, 
such as coils, condensers and resistors of 
high value, are protected from heat by 
mounting them in protective cases, or by 
placing them well away from heat·produc­
ing sources. In either case these components 
are maintained at a fairly constant tempera­
ture and this assures constant circuit ad· 
justments. 

AMATEUR "PHONE" 

TRANSMITTERS 

AMERICAN amateurs are permitted to ft operate radiophone transmitters in the 
following frequency bands : 1800 to 2000 
kc. :  3900 to 4000 kc. : 14,150 to 14,250 kc. : 
28,000 to 28,500 kc. : and 56,000 to 60,000 
kc. The last two frequency bands are not 
covered by the average all-wave receiver, 
a special set being required to listen to 
them. 

Only amateurs holding Class A licenses 
are permitted to use the 14,150 to 14,250.kc. 
band. This is the famous "20-meter band" 
and is the most interesting of the lot. It is 
distinctly a long-distance band and is prac­
tically valueless as a medium for short­
distance transmissions. [See page 232, 
l\Iay 1935, SCIENTIFIC AMERICAN, for an ex­
planation of this phenomenon.-Editor.] 

The 20·meter band goes dead shortly 
after sundown, the exact time depending 
upon the season and upon atmospheric con­
ditions. An amateur using this band may 
be able to carry on long-distance communi­
cation as late as ten or eleven o'clock in 
the evening. When the band dies, he 
switches the frequency of his transmitter 
to 4000 kc ( around 80 meters) or 2000 kc 
( around 160 meters ) .  These are both ex­
cellent "night·time frequencies" but are 
not quite so satisfactory for long-distance 
communication. Moreover, since these bands 
are not restricted, there is more crowding 
of stations than is found in the 20-meter 
band. 

Though the American amateur is reo 
stricted to the frequencies between 14,150 
and 14,250 in the 20·meter band, foreign 
amateurs may operate outside of these lim­
its. Most of the foreign amateurs operate 
just beyond the limits of the high· frequency 
end of the American band : that is, slightly 
above 14,250 kc. Since this frequency area 
is free from local interference, it is not at 
all difficult for the American listener to hear 
amateur phone stations in Canada, England, 
Holland, Belgium, Africa, South America, 
and other distant countries. However, many 
of the Canadian, Central American, and 
Mexican amateur stations operate within 
the frequency limits of the American 
amateur band. 

In any event, when listening in on the 
20-meter band, do not fail to search a bit 
above 14,250 kc. Early Saturday or Sunday 
morning is the best time for picking up the 
Europeans. Very few are heard after 9 
A.M. 

NOT CHINESE 

SHOULD you pick up the voice of an in­
dividual presumably talking in a tinny­

sounding Chinese, do not make the mistake 
of logging "China" on your list of stations 
received :  it is nothing more than scrambled 
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"Scrambled" speech is used in 
commercial radio channels to pre­
vent eavesdropping. Transpacific 
calls go through this switchboard 

or inverted speech being transmitted over 
one of the many world commercial radio­
phone channels. 

Scrambling is resorted to so that you may 
not be a willing or unwilling eavesdropper. 
The voice of the person on the phone is in· 
verted prior to transmission by radio, and 
reassembled in its proper order at the radio 
receiver before being placed on the tele­
phone land lines. 

COMMERCIAL "CODE" 

STATIONS 

COMMERCIAL radio telegraph transmit­
ters do not employ steady carrier waves, 

as do radio broadcast transmitters. The 
wave is transmitted only when the telegraph 
key is closed in the formation of code 
characters. 

Some code stations modulate the trans­
mitted wave with an audible frequency, but 
the majority of stations use a pure wave, 
with no modulation whatsoever. The modu­
lated code signals are heard in an all·wave 
receiver just as readily as a broadcast pro­
gram. The unmodulated signals cannot be 
heard, except as interrupted clicks or hiss­
ing sounds when the signals are of suffi­
cient intensity. Therefore, the user of an 
all·wave receiver must not infer that these 
sounds are created by local electrical appli­
ances. Electrical interference of this last 
mentioned nature cannot be tuned out : 
consequently, if the noises you hear may 
be eliminated by a slight movement of the 
dial pointer, you may rest assured it is a 
code station. 

If, on the other hand, the noise cannot 
be tuned out, and, yet, from the sound and 
character of the signal, you are moderately 
SlIre it is a commercial radio telegraph 
station, the interference is being created by 
a code station operating at the same fre· 
quency as the intermediate frequency of 
the amplifier in your superheterodyne reo 
ceiver: in other words, the signal is from 
a long-wave code station, not a short-wave 
station. 

This condition may be cured by installing 
a "wave·trap" in the antenna lead to the 
receiver. The trap is tuned to the same fre­
quency as the amplifier in the receiver. This 
prevents the long-wave code signal from 
breaking through. 
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-Gentry . . . .  .7.50 . . 1 .50 

Chemistry & Physics. Hand-
book of �18th Ed . . . . . .  6.00 . . .3.00 
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Books SELECTED BY THE EDITORS 

WALTER FRANKLIN PRINCE 
-A Memorial 

READERS of SCIENTIFIC AMERICAN 
are familiar with some of the works 

of the late Dr. Walter Franklin Prince, 
who contributed largely to these pages 
during the last ten years or so of his 
life. On matters pertaining to psychic 
phenomena, telepathy, and allied sub­
jects, Dr. Prince was considered as the 
final authority, the last court of appeaL 
His vast knowledge of these obscure 
corners, to which few are willing to 
grant the title of science, was matched 
only by his keen analytical sense and 
his open-minded attitude during the in­
vestigation of any disputed subject. As 
Research Officer of the Boston Society 
for Psychic Research, he rendered 
services in the search for truth that have 
never been equalled before, and prob­
ably never again will be equalled by any 
one worker. 

After the death of Dr. Prince, the 
Boston Society set about to gather ma­
terial for a memorial volume, and the 
present book is the result. In no sense 
of the word is it a eulogy. Rather, it 
presents a clear-cut picture of a man 
among men-a sincere worker in a field 
where trickery and deception runs ram­
pant, yet in which he pressed forward 
unceasingly, taking the bitter with the 
sweet and searching ever for the elusive 
truth. To the student of psychic matters 
or to the layman who is casually inter­
ested in the subject, the book will give 
a well-balanced conception of the value 
of Dr. Prince's work. Also, the bibliog­
raphies published in it will prove to be a 
valuable guide to reference works, many 
of which would be difficult to locate 
otherwise.-$2.15 postpaid.-A_ P. P. 

A HISTORY OF SCIENCE, TECH­
NOLOGY AND PHILOSOPHY IN 
THE 16TH AND 17TH CENTURIES 

By A_ Wolf, Professor and Head of De­
partment of History of Science, Univ. 
of London 

IN the 16th and 17th Centuries the 
foundations of the modern Age of 

Science were laid-Copernicus, Galilei, 
Tycho Brahe, Kepler, Newton, and 
other great lights-and no one can hope 
to understand our present science intel­
ligently without the knowledge of its 
background conferred by the history of 
science. This monumental, 675-page il­
lustrated history covers the most impor­
tant period. It traces the growth of 
astronomy, mathematics, physics, me­
teorology, geology, biology, medicine, 
and the various technologies, and is 
written in a clear, readable style- It is 
such a book as would appeal, say, to a 

manufacturer or a well-read business 
man rather than a greasy closet student. 
An educated man is one who can see 
things as a whole ; others see only the 
particular. Nothing gives this perspec­
tive like history and, in science, the 
history of science.-$7.25 postpaid.­
A. G. I. 

WAR AND WAGES 

By Maj. Robert E. Adams, U.S.M.C., 
retired 

THE need for an adequate national 
defense to prevent war has been 

shown by Major Adams in this outstand­
ing book. It is a history of the wars in 
which this country has engaged, showing 
how these wars were effected by the 
policies of other countries, and how they 
could have been prevented if only we 
had possessed adequate means of na­
tional defense. It is such an essentially 
honest book that it is bound to stir vehe­
ment criticism among those "disarma­
ment by example" fanatics who won't 
relish the idea of being blamed, even 
indirectly, for the excessive losses in 
men and money attributed to the un­
willingness of their fellows to permit 
the development of an adequate national 
defense system prior to our wars. On 
their shoulders, however, lies the blame, 
as this volume demonstrates. We recom­
mend it to those who, in this day of 
world peril, wish to face facts squarely, 
who are open-minded and willing to 
learn ; and to those who are already in 
the thick of the fight for national de­
fense.-$3.20 postpaid.-F. D. M. 

SALES AND ADVERTISING ( In Two 
Volumes.) 

By Chester A_ Gauss, E.E., M.E-, and 
Lucius I. Wightman, E.E., M.E­
Revised by Harry A_ Bates 

THE twin problems of sales and ad­
vertising are so closely linked with 

almost every business and industry of 
the present day, and the problems in­
volved are often so involved in solution 
that there is a wide-spread need for a 
comprehensive guide. The two volumes 
of the present work will go far to fill 
this need, and can be read with profit 
by anyone connected with business or 
industry in any capacity from clerical 
work to that of an active executive. 

The book is described by the pub­
lisher as : "A practical treatise covering 
the psychology of selling and advertis­
ing, analysis of sales, advertising and 
its relation to selling, copywriting, 
typography, mechanics of advertising, 
advertising department systems, and the 
control of advertising and sales ex-
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pense." Although the two volumes 
comprise 555 pages of text matter, in­
cluding many illustrations, the authors 
appear to have been hard put at times 
to cover adequately the many involved 
phases of their subject. As a result, 
some of the subjects are "high-spotted," 
but still retain enough meat to satisfy 
anyone who wants only a background of 
knowledge, rather than a comprehensive 
education in some one particular part 
of the business of sales and advertising. 
The text is presented in an easy-to-read 
manner that makes for rapid assimila­
tion of the content.-$6.20 postpaid for 
both volumes.-A. P. P. 

ANCIENT EGYPTIAN MATERIALS 
AND INDUSTRIES 

By A. Lucas, O.B.E., F.l.C., F.S.A. 

READERS who incline to think the 
ancients were slouches when it 

came to technical handiwork, such as 
stone carving, wood working, metal 
working, and manufactures of things in 
general, will be surprised to discover 
from this extensive book by a former 
chemist of the Egyptian Department of 
Antiquities, what kind of workmanship 
they really did perform in ancient 
Egypt. In a lot of ways they appear to 
have been as skilled as we are in 1935. 
The data in this book are not based on 
mentions in classical literature, an un­
reliable source at best, but on the au­
thor's first-hand inspection of tangible 
evidences in Egypt and on actual chem­
ical analyses of things like alloys and 
glass. The book is unillustrated and its 
style not very "exciting," but it is good 
sound stuff.-$6.25 postpaid.-A. G. I. 

ALONG THE HILL 

By Carroll Lane Fenton 

THE publisher's own blurb accurately 
describes this little book, suitable for 

kids young or older. "This handy-sized 
book, for use in the field, tells in clear 
drawings and text about the rocks, the 
soils, sands, shells, fossils and other 
evidences of the ever changing, ever fas­
cinating story written indelibly in the 
hills around us. It is for beginning adults 
as well as for children. It will be found 
adapted to use by schools, camps, and 
nature study groups at all age levels." 
-$1.40 postpaid.-A. G. I. 

HOW TO RIDE YOUR HOBBY 

By A. Frederick Collins 

THERE is probably no important 
hobby about which this author has 

not written, either in book or magazine 
article form. As we have remarked be. 
fore in these columns, the author's ad­
mirable gift for prolific writing is 
frequently marred by obvious errors 
that somehow or other manage to creep 
in, but in this type of material such 
errors may easily be discounted. In any 
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event, Mr. Collins has, in this book, 
made an attempt to compress into 298 
pages, including a good index, a terse 
yet readable guide to the intelligent pur­
suit of a wide variety of hobbies. The 
wide range of subjects includes : collect­
ing hobbies, musical hobbies, model 
making, photography, entertainment 
and amusement hobbies, the fine and 
manual arts . . .  and so, "far into the 
night." If you ride a hobby or are look­
ing for something with which to occupy 
your spare time, here is the book for 
you.-$2.15 postpaid.-A. P. P. 

THE CATHODE-RAY TUBE AT 
WORK 

By John F. Rider 

A LTHOUGH the cathode-ray tube has 
li. long been familiar to laboratory 
technicians, it has only very recently 
been brought within the ken of the field 
worker. Today this electronic device is 
incorporated in oscillographs, which 
have a world of important applications. 
This book explains not only the theory 
underlying the functioning of the tube, 
but its manifold applications, especially 
to the different phases of the radio in­
dustry. The first chapters of the book 
deal with the theory of the cathode-ray 
oscillograph and clear explanations are 
given of the operation of the several 
types of oscillographs that are on the 
market today. Easily understood dia­
grams show how the different patterns 
are developed on the screen of the cath­
ode-ray tube, and oscillograms are given 
which show exactly how these patterns 
appear. The rest of the book is devoted 
to the practical applications of the 
cathode-ray oscillograph, this part of 
the book being thoroughly illustrated 
with excellently reproduced oscillo­
grams made from unretouched photo­
graphs taken in the author's laboratory. 

There is no doubt that the cathode­
ray oscillograph will be used more and 
more widely as time goes on, not only 
in industrial, but in educational fields. 
It is a new and important tool and 
because of this, "The Cathode-ray Tube 
at Work" fills a real need and should 
prove to be an asset to the man who is 
working with or can apply this device 
in any field whatsoever. Only by under­
standing the functioning of every part 
of the oscillograph can it be made to 
operate properly and efficiently and the 
present book provides the information 
that will give this needed understand­
ing.-$2.65 postpaid.-A. P. P. 
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