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ACROSS THE EDITOR'S DESI( 

"
S

TATIC electricity may be eventually harnessed 
for driving motors and this prospect is attrac
tive on account of the enormous power output 

of such a machine at very high voltages_ The efficient 
generation and control of these is the chief impedi
ment in this direction_" With these sentences Dr_ 
Nikola Tcsla closes a most interesting and informa
tive discussion of the possibilities of electrostatic 
generators_ This article, prompted by the nation
wide interest in Dr_ Van de Graaff's high-voltage 
direct-current generator described on page 96 of 
this issue, was prepared especially for SCIENTIFIC 
AMERICAN by Dr. Tesla. It is, in our opinion, the 
clearest and most concise explanation of these 
electrical generators that has ever appeared in print. 
As Dr. Tesla says: "Knowledge of static electricity 
dates back to the earliest dawn of civilization but 
for ages it remained merely an interesting and 
mystifying phenomenon." We are all familiar with 
the small static machines of the high-school labora
tory but most of us have thought of them as nothing 
more than interesting playthings. Now, apparently, 
they are growing up and hold a world of promise 
for the future. 

• 

Newspapers throughout the country have aroused 
great interest in the subj ect of artificial impregna
tion performed by a physician, by their reports on 
a specific case of this type. Although the practice 
of artificial impregnation is not by any means wide
spread, it has certain highly interesting scientific, 
moral, and legal aspects. No social menace appears 
to be involved and so far as is known it is not illegal. 
John Harvey Caldwell has made an extensive survey 
of a number of doctors situated in widely separated 
cities and has obtained from them expressions of 
opinion regarding artificial impregnation. These 
opinions have been used as a basis of an article 
which will be published soon, and which discusses 
this subject in an informative, logical, and un
prejudiced manner. 

• 

Air conditioning as an aid to industrial and busi
ness working conditions has obtained a firm foot 
hold in this country. It is not, however, in very wide 
use as yet in the home. One reason for this, perhaps, 
is because research work has not progressed suffi
ciently to enable engineers to make efficient instal
lations under the widely varying conditions found 
in homes. In an attempt to remedy this condition 
and to provide a working basis for future operations, 
a research laboratory for air conditioning in the 
home has been established. An article to be pub
lished soon tells of this laboratory, its equipment, 
and methods of operation. The knowledge which 
will be obtained as a result of the experimental work 
now going on, may have a very definite effect on 
both comfort and health. 

• 

It may seem to be a far cry from air conditioning 
equipment in the home to the construction of Boulder 
Dam in the Grand Canyon of the Colorado River. 
There is, however, a definite linkage. Refrigerating 
equipment has been installed on the Boulder Dam 
site for no other reason than to cool concrete. It 
has been known for some time that the chemical 
reactions which accompany the setting of Portland 
cement in concrete releases a considerable quantity 
of heat which in the case of some of the work at 
Boulder Dam may be expected to raise the tempera
ture of the concrete mass on an average of about 
40 degrees, Fahrenheit, above the temperature at 
which it is cast. In order to insure proper setting 
and curing of the concrete over an extended period 
of time it is desirable to reduce this temperature 
rise as much as possible. This is now being done 
by means of the refrigerating plant at the dam site. 
How the work is carried on and the results that 
are being obtained will be told in an article sched
uled to appear in an early number. 

• 
"There is not much energy concentrated in half 

a peanut, in a gram of cane sugar, in one and one 
half grams of white bread, or in four grams of the 
edible part of a banana, yet, little as there is, there 
is enough in each of these portions to supply the 
surplusage of encrgy that an hour of intense mental 
effort requires." Thus is introduced an article to 
appear in SCIENTIFIC AMERICAN in the near future, 
which tclls some surprising things about the effects 
on the human body of the consumption of foods. 
The article, prepared by Carnegie Institution of 
Washington, and bascd upon a recent experimental 
investigation by Dr. Francis G. Benedict, Director 
of the Nutrition Laboratory of the Institution, 
brings the great work that physiologists are doing 
in their field of investigation once again to general 
attention. When you finish reading this article you 
will have obtained a broad and comprehensive idea 
of nutrition and its effect on working and thinking . 

• 
Most people, if they give the subj ect any thought 

at all, would probably be inclined to dismiss 
"blimps" as being "those funny looking little bal
loons that apparently have no practical use whatso
ever." The many applications of these small airships 
are not generally known and for this reason we arc 
pleased to announce that in our March issue we will 
present an article which will not only clear up many 
misconceptions about blimps but will tell of the 
multitude of uses to which they can be put both in 
times of peace and in war. This article was specially 
written for us by John T. Rowland, late Lieutenant 
U. S.N.R.F. 

Editor and Publisher 
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B UT IT'S FAIR AND WARM 

BY TELEPHONE! 

Outside, hurrying feet plod on 

against the winds and swirl-

ing snow of winter. On such a 

day, it is good to be indoors 

where all is snug and warm . 

• • • 

ALL outdoors may be frowning, the thermometer close 

to zero, street travel an exhausting task. Yet to your 

telephone it is as clear and ·fair as a day in June. 

Without moving from your chair at home or in 

your office, you can send your voice across the snow

swept miles. Wind and weather need not delay the 

necessary tasks of business or break the ties between 

friends and relatives. Through all the days of the 

year, the telephone is your contact with the world 

beyond your door. It knows no season-no letting up 

when the going gets hard. Through storm and flood, 

an army of trained employees works ceaselessly along 

the highways of speech. 

This very day, as you talk so easily from the 

warmth and comfort of your home, a lineman may be 

scaling a pole far out on a frozen mountainside-so 

that the service may go on. So tha� you may talk to 

almost anyone, anywhere, at any time. 

Make someone happy these winter days through a voice visit by 
telephone. A boy ar girl at school, a mother or father in 
another city, or a good friend away on a visit. To most places 
175 miles away, for example, the rate for a station·to·station call 
is 95e in the daytime, 85e after 7 P. M., and 55e after 8 :30 P. M. 

B E L  L T E L  E P H 0 N E S Y S T E M  
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THE 60·foot vertical or tower telescope at the 
Mount Wilson Observatory, amid its attractive 

surroundings. The trees are canyon oaks. An un· 
usual photograph with excellent artistic composi. 
tion, made by Mr. Malcolm K. Parkhurst of New 
York, from whom originals may be obtained for 
framing. The tower telescope is intended solely for 
use in connection with the sun. The solar rays are 
caught on a movable plane mirror at the top of the 
tower, are reflected to a fixed plane mirror nearby 
and pass through a 12·inch objective which focuses 
them on the slit of a spectrograph 60 feet below. 



The "blister busters" often have to use toxic chemicals to destroy the germinating places of the 
highly active blister rust spores. Here a pack train is transporting tOO-pound kegs of chemicals 

BLISTER BUSTERS 
By C H A R L E S L A  T H R 0 P P A C  K 

President of the American Tree Association 

THERE is an enemy advancing on 
the forests of the United States. Not 
only is it threatening the three mil

lion acres of white pine in the inland 
empire of western Montana, northern 
Idaho, and eastern Washington, but vast 
acreage elsewhere. Whether or not this 
invader is successful means much to the 
carpenter in Maine, the builder in Ken
tucky, and the furniture manufacturer 
in Grand Rapids. 

This invader is a modernist in meth
ods of warfare. He disdains the weapons 
of yesterday and uses those of tomor
row. He employs that most vicious and 
subtle tool of death-germ warfare. Op
posing his advance has been a small 
and valiant detachment of shock troops 
fighting against great odds. These have 
now been greatly reinforced, but the 
battle continues to rage. The enemy 
goes by the name of Blister Rust; the 
shock troops are the Federal blister rust 
control workers ; the reinforcements are 
the young and numerous recruits from 
the Civilian Conservation Corps who are 
getting their first baptism of fire in the 
eternal war of Nature. 

This is not a new conflict. Yet, despite 
stubborn defense by the professional 
soldiers in the field, the spring of 1933 
found a discouraging condition. By the 

effective stratagem of infiltration the 
enemy was rapidly occupying new areas. 
Faced with this situation, the intelli
gence service of the conservation forces 
reported that nothing short of a major 
offensive would be effective. The stand
ing force of trained troops was pitifully 
small, they declared, and their service 
of supply woefully inadequate. It was, 
indeed, a Marne in the conservation war. 
But reinforcements were forthcoming. 
New troops were rushed to the front 
and the battle is now going forward 
with good reason to hope for ultimate 
victory. 

T EST we become too involved, perhaps 
L we had best drop the military meta
phor. At the same time, however, we 
re-emphasize the fact that the threat of 
the white pine blister rust concerns 
every American who uses wood, whether 
it be matches or matched timbers. Yet, 
unknown to the maj ority, the Division 
of Blister Rust Centrol of the United 
States Department of Agriculture has 
been fighting their battle. (There we go, 
getting military again ! )  The work has 
been done by insufficient numbers 
backed by inadequate funds. Much has 
been accomplished iri the face of these 
handicaps. Now, men are available from 

the Civilian Conservation Corps and 
more money is set aside from the public 
works fund. 

A word about the C. C. C. Many peo
ple have had and, perhaps, still have 
the idea that these three hundred thou
sand young men were enrolled, divided 
up into groups, and told to go out and 
plant trees. Conservation, however, is 
a large word. It means more than just 
putting loafing acres to work growing 
trees, important as that may be. It 
means the protection of existing trees 
from fire and disease. It means the cut
ting of fire lines and the building of 
roads and trails so that forest fire de· 
struction may be reduced. It means the 
development of areas, such as National 
Forests and National Parks, that have 
been conserved for the use of all of the 
people. It even includes the improve
ment of certain large areas set aside as 
refuges for migratory birds. And, cer
tainly, the preservation of immensely 
valuable and important forests of white 
pine comes under the head of con
servation. 

So, joined in the offensive against the 
enemy of the white pine are members 
of 208 of the conservation camps located 
in 22 states. By mid-August more than 
twelve thousand of the boys were battling. 
At that time their drive had accounted for 
more thaI\, twelve million currant and 
gooseberry bushes, which the scientists 
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out, or picked on, by the tech
nical man in charge and 
shown how it goes. This is it : 

"The men line up, about five 
or six feet apart. Number one 
has a line to follow through 
the woods. A string or line of 
papers hung on the bushes 
extends from end to end of 
the area to be worked. The 
man on the opposite end of 
the line-up lays another line 
as he goes along, thus mak
ing it possible to cover every 
inch of the ground. 

Happy C. C. C. boys with a pile of pulled-up 
Ribes, representing 300 feet of live stem 

"When the mosquitos, May 
flies, June bugs, deer flies, 
and what-nots are busy, in a 
temperature of about a hun
dred, more or less, and 
swamp water is up to your 
knees, life is not always a 
bowl of cherries. Perhaps the 
sight of 20 more or less 
grown men following a string 

call "Ribes," and they had turned 150,-
000 acres of pine lands into No-Ribes 
Land. Although charged merely with 
the task of organization, the Army men 
jn charge of the camps have come to 
regard this work in the light of national 
defense. They have extended the most 
whole-hearted co-operation and this has 
been reflected in the spirit of the men 
working' in the woods. 

Commercial white pine forests at 
present occupy approximately twenty 
million acres in the United States, about 
half in the east and half in the west. 
The Federal Government owns one third 
of the total stand of seventy billion 
board feet of white pine saw timber, and 
the total value of all timber of this 
species is estimated at 420,000,000 dol
lars. An immense economic stake is in
volved. A definite campaign has been 
mapped out and the Conservation Corps 
boys have swung into line. 

HERE is the way in which one of the 
boys, whose name, incidentally, is 

Forrest, writes home to the folks about 
what he is doing : 

"Down in the j ungle of swamp-willow 
and alder brush grow the gooseberry 
and currant, technically known as 
Ribes. Some are big and some are small. 
Almost all of them are full of thorns. 

"From foreign shores has come the 
disease known as blister rust. It kills the 
white pines, which are rather valuable. 
The spores, or germs, develop on the 
Ribes am! go from there to the pine_ 
Which, as you see, completes its life 
cycle. So, jf the Ribes are destroyed, 
the pine is saved. 

"This germ can travel a distance of 
900 feet and still do its work. Therefore 
the Ribes must be done away with with
in an area of 900 feet of the white pine 
stand. 

"In the spring five of us were picked 

through the woods is laughable. At 
times I get the laugh on the laughers. 
however. I have been chosen foreman of 
the crew. If we lose a man through 
K. P. duty or illness or plain laziness, 
then one of the humorous ones is chosen 
and becomes a Blister Buster himself." 

Which, after all, is a rather good 
though sketchy picture of what is being 
done by about seven thousand members 
of the C. C. c., boys from the sidewalks 
of the cities who are gaining health 
and experience in the outdoors. The 
manner in which the blister rust goes 
about its destructive activity merits, 
however, a somewhat more complete 
description than Forrest gives it. 

THE interesting thing about this dis
ease, and the key to its control, lies 

in the fact that it must use an inter
mediary or secondary host to complete 
its life cycle. The rust is a fungus. It 
appears first in the spring as a blister
like white sac on the bark of the white 
pine. These sacs burst open and give 
to the wind millions of tiny, seed-like 
bodies known as spores. They can travel 
long distances with the aid of a stiff 
breeze. When, in their voyaging, they 
light on the leaves of certain species of 
currant and gooseberry-lumped to
gether as Ribes in control terminology 
--they are happy little spores. They 
stay right there and set about to ger
minate, infecting the leaves and, by 
early summer, forming orange-colored 
pustules on the under-leaf surfaces. 

The rust knows no summer holiday, 
but spends that season spreading lo
cally over leaf after leaf and bush after 
bush. It uses a different kind of spore 
for this ubiquitous activity. When fall 
comes along hair-like bodies appear on 
the rusted leaves. These bear spores 
and the wind again helps to carry these 
back to the pines. They make relatively 
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short trips at this time but they get 
amazing results. They infect the pines 
only through the needles. From these 
fingertips of the tree the fungus sends 
its tiny microscopic threads back 
through the needle into the twig and 
thence to the branch or the bole of the 
tree. First evidence that the tree is 
stricken is an orange discloration on 
branch and bole. Then, in a year or so, 
the blisters form, let loose their spores 
and the life cycle goes on. The pine is 
doomed_ 

Within the bark a canker develops. 
This grows both vertically and hori
zontally. If it continues its horizontal 
path around the pine it is just as fatal 
as though its host had been girdled with 
an axe. Usually the canker takes the 

A young white pine that has been 
killed by insidious blister rust 

top of the tree, causing starvation of 
the rest or death through the attacks of 
secondary fungi. A more recent mode 
of rust killing has been found in the 
west. In these cases, the full significance 
of which is not yet known, the rust has 
not reached the trunk but has infected 
so many twigs as to remove all foliage 
and rapidly kill the tree. 

Since only Ribes bushes can nurture 
and spread the fungus, the method of 
control is obvious. It's out damned 
Ribes and spare none. These pestiferous 
Ribes, of which there are 62 different 
kinds growing wild in the woods, effect 
various methods and locales of growth 
and have to be attacked in different 
ways. A whole battle plan has been 
worked out based on exhaustive re
search and study of their habits. The 
sticky currant, for example, likes 
wooded slopes back from streams and 
has a way of springing up in burned 
over areas. The white-stemmed goose
berry and the wild black currant in
habit moist and swampy spots. The 
prickly currant is abundant in stream 
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bottoms, although often found also on 
wooded slopes. 

Control of  the blister rust is not a 
year-around j ob. It must be done during 
the few months of the year when cur
rant and gooseberry bushes are in leaf. 
Frost or severe drought causes the 
leaves to fall in mid-season and retards 
the work. Eradication also calls for 
work of high quality, thus demanding 
specialized and highly-trained super
vision to a degree greater than almost 
any other forest management operation 
for which common labor is employed. 

Study has shown that the white
stemmed gooseberry and the wild black 
currant are Public Enemies One and 
Two in the western white pine region. 
They are the most eager hosts to the 
spores. Since they grow in profusion 
along stream banks they are called 
"stream type Ribes," and assault upon 
them comes first on the control list. 
They concentrate so thickly, however, 
often partly under water, that pulling 
them up by hand was found next to 
impossible. A solution of water and 
sodium chlorate--and, later, the less 
hazardous calcium chlorate-was tried 
on the wild black currant- It died under 

Close-up of a young pine, showing 
the girdling growth of rust canker 

this treatment, and wild black currants 
have been getting generous baths of it 
ever since. The white-stemmed goose
berry proved to be less easily killed by 
this chemical but its destruction is be
ing effectively accomplished by im
proved chemical sprays supplemented 
by hand pulling where necessary. In 
California sugar pine forests these 
bushes have been effectively cleared 
out where most numerous by spraying 
Diesel engine oil on them. 

Once an area has been surveyed 
and the chemical needs estimated, areas 
are laid off as described earlier by 
our friend Forrest. Usually spraying 

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

equipment carried on the back like a 
knapsack is used. In places where it 
is practicable, "bulldozers"-trail-build
ing tractors with toothed instead of solid 
blades-are sent snorting about tear
ing up the offending bushes by the 
roots and piling them up to dry. These 
are later burned and the region sowed 
to grass. The Ribes seedlings have a 
hard time establishing themselves in 
sod. Thus, worthless hrush land is con
verted into valuahle pasturage and the 
Ribes are no more. Experimental work 
to increase effectiveness of control work 
and to cut its costs is continually being 
conducted along with 1 he task of 
eradication. 

Studies of the upland species of 
Ribes found them somewhat tempera
mental. They react to different condi
tions of light and moisture, and are 
exacting as to conditions under which 
the seeds germinate and the seedlings 
survive. The seeds have a faculty of 
lying dormant in the duff of the forest 
until conditions suit them and then ap
pearing in great numhers. With such 
knowledge, control of their activities 
has been materially aided and workers 
know what to look for. 

An immigrant from Europe, the white 
pine disease first made its appearance 
in eastern white pine forests about 30 
years ago. Its devastation has been con
siderahle, but the wide extent over 
which control has already been applied 
in the east assures continuation of these 
forests. 

THE blister rust was introduced into 
western North America in 1910 on 

a shipment of small pines from France. 
Since then it has spread east and south
east from Vancouver, B. C., to the south
ern end of the Idaho white pine belt, 
400 miles away, and to Port Orford, 
Oregon, 450 miles south. 

The emergency due to the rust is 
greatest in Idaho where white pine 
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lumber forms a large part of the eco
nomic foundation of the region. Western 
white pine, also, has been found highly 
susceptible to the rust, and the largest 
trees will be killed rapidly in areas 
which are not protected by 1936. Worse, 
the magnificent su.gar pine of California 
is even more susceptible to blister rust 
attacks than is the western white pine. 
However, the rust is not yet known to 
be in California, where millions of 
acres of sugar pines would be affected. 
As a preventive measure, five hundred 
Conservation Corps men are eradicating 
Rihes at strategic California points be
fore it is too late. The notable sugar 
pine forests of  Yosemite National Park 
are included in the California protec
tion program. 

In drawing upon the C. C. C. for the 
much-needed reinforcements, it was first 
necessary to train leaders. Men were 
chosen at various camps and put 
through a course of intensive training. 
They learned how to track the festive 
Ribes to its lair and to know what it 
looked like in its various forms. They 
practiced methods of crew organization 
and took an elementary course in the 
technical phases of the job. They were 
then equipped to serve as superinten
dents, foremen, or checkers under the 
technically-trained men from the Divi
sion of Blister Rust Control and the 
Forest Service. 

By last fall, protective work had been 
completed on more than 100,000 

acres in the west alone. Results of  past 
work conducted on a smaller scale by 
the workers of the Blister Rust Control 
Division provide a rule by which the 
immense value of this additional man
power may be measured. With addi
tional funds now available from the 
public works fund, and with the pros
pect of continued C. C. C .  help, the 
Division of Blister Rust Control is look
ing hopefully into the future. 

A C. C. C. camp in a stand of 80- to lOO-year-old white pines. These monu
mental trees ever impress the camp personnel with the importance of their work 



The Second SCIENTIFIC AMERICAN 

TEST FOR TELEPATHY 

THE rules for conduct of SCIENTIFIC 
AMERICAN'S second test for telep
athy were published in our June, 

1933, issue. The collected results re
ceived from our readers have been 
carefully studied and a complete report 
made by Dr. Walter Franklin Prince. 
Since no startling evidences for telep
athy were revealed, we record here only 
some of the difficulties of the test and 
a few of the results obtained. 

It is self evident that any conclusive 
series of tests for telepathy must be 
conducted in rigid conformity to a care
fully prepared set of rules. In answer 
to the question of how far the experi
menters followed the directions laid 
down, Dr. Prince notes the following: 
One couple did not send in the percipi
ent's papers, but the agent copied them 
in his own handwriting. In another case, 
where several groups of test sheets were 
sent in, some of the original papers 
of the percipient were returned, but the 
greater part of the records omit all the 
original sheets and were simply copied 
in typewriting. 

So much for such deviations from 
the necessary mechanical requirements 
of the test;, those noted are typical of 
many others that were made. More 
important was the direction that the 
agent should select "the name of some 
simple and familiar object which he 
can readily visualize." Many of the 
agents observed this rule, but others 
selected such words as "pain," "music," 
"free love," "wind," and so on. It is 
obvious that, in a test of this kind, re
sults cannot be expected if the agent 
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WITH this issue Scientific Ameri· 
can brings to a close its active 

participation in research for telep. 
athy. When we started our telep
athy tests early in 1933, we con
sulted several of the best minds in 
psychology regarding the then pro· 
posed procedure. There was a gen
eral agreement that any series of 
tests which would add to the data 
regarding telepathy would be of 
value for further study. Since, in 
scientific research, any avenue which 
offers a possibility of results is worth 
following, we have devoted consid· 
erable time and space to the subject 
of telepathy. The report of our first 
test (july, 1933 ) showed a slight 
tendency toward the operation of 
something other than chance; results 

Brought Forth Little Data Which Could Not 

Be Ascribed to the Operation of Chance 

cannot vividly visualize the object to 
be "transmitted." 

We now come to the actual analyses 
of the various lists of words. Space 
will not permit a full report, and we 
will therefore omit those which may 
be listed as total failures. As in our 
first telepathy test (for results of this 
see July, 1933, issue) we received a 
perfect ( ? ) result from the man who 
claims: "I was born with telepathy . . . 
these things are easy for me and I 
know that there is no one else in the 
world who can do it." From the nature 
of the report, it can be dismissed as 
being the work of a paranoiac or, at 
least, a hopeless crank. 

O
NE group of 30 experiments-l0 
between the correspondent and his 

wife, 10 between the wife and, presum
ably, her son, and 10 between the corres
pondent and another lady appear, upon 
first examination, to hold some prom
ise. But ruthless analysis must be ap
plied. In spite of directions to the 
contrary, 17 and possibly 21 of the 30 
objects named by the agent were prob
ably either visible or audible at the time 
of the test. The word "tree," third in 
each list, may have been suggested to 
the agent by glancing out of the window 
and to the percipient by following the 
glance. "Automobile" is number 8 on 
agent's list and 7 on the percipient's; 
the latter may have first glanced at a 
car through the window, unconsciously 

of our second test appear on this 
page. It now appears that further 
tests, to be of the greatest value, 
must be conducted under controlled 
laboratory conditions. 

We wish to thank those of our 
readers who have been good enough 
to take part in our tests, and also 
those who have offered suggestions 
for further investigations. Those who 
have written to us regarding appar
ent telepathic experiences have also 
done a great service to science, and 
their recorded statements will be of 
great value to psychology. These 
records will be kept in absolute con· 
fidence, and no names will be 
divulged in print without permission. 

-The Editor. 

suggesting to the agent the selection of 
that word for his next number. In con
cluding his analysis of this group of 
tests, Dr. Prince says: "There may be 
some grain of telepathy in this series 
but it furnishes not a grain of proof." 

In another set, the agent attempted 
his own analysis and called attention 
to the fact that similar words appeared 
in the agent's list for one test and in 
the percipient's for a later one. This 
can hardly be held to be evidence, as 
we cannot go back of the record. If 
we could, we would allow chance to 
play such a part as to vitiate all results. 

T
HE following comment is quoted 
from Dr. Prince's analysis of an

other set of 50 experiments: "Agent's 
number 7 and percipient's 8 are, re
spectively, 'bicycle' and 'motorcycle.' 
We are accustomed to look with leniency 
upon a correspondence which occurs on 
the part of the percipient one number 
after the agent's. Even a correspondence 
two numbers later might be deferred 
telepathy, although the weight of such 
an instance is comparatively small. A's 
34 ('steamboat rainbow') is a little 
ambiguous but probably he had in mind 
a steamboat named Rainbow. P's 34 
was 'sailboat.' A's 40 is 'pistol' and 
P's 40 'cannon,' which makes one think 
a bit. 

"The correspondences 'bicycle' and 
'motorcycle,' 'steamboat' and 'sailboat,' 
'pistol' and 'cannon' are statistically, as 
proved by experiments in guessing, 
really much beyond expectation. There 
is not enough in this series to demon
strate telepathy-nothing like what the 
Sinclairs would get in a series of only 
10 to 14 obj ects-yet the results are 
sufficient to make it worth while for 
these subjects, exercising every possible 
care as to conditions, to experiment 
further." 

There are other tests in our files 
which show rather far-fetched apparent 
coincidences, but the above suffice as 
representative of them all. When the 
bright light of impartial analysis is ap
plied, and every conceivable loophole 
is closed to the operation of something 
other than telepathy, they all reduce to 
the same level, and the final verdict to 
be given in our tests must read "Not 
Proved." 
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The Mail Goe s  Through 

DURING a recent spell of bad 
weather, two airmail planes 

crashed in the wildest part of the Alle
gheny Mountains in Pennsylvania. All 
scheduled passenger air-transports had 
been grounded by flying conditions but, 
true to the traditions of the service, the 
mail went through. Both pilots of the 
doomed planes were in constant radio 
communication with Newark Airport up 
to the minute when they decided that 
the coating of ice and snow gathering 
on the wings would make further 
progress impossible. "I'm falling 500 
feet a minute," radioed one of the pilots. 
"Guess I'll go over the side. So long." 

Parachutes saved the lives of the air
men, Harold Gay Andrews and Dean 
Burford, both veterans of the service, 
but their planes crashed in the snow
covered mountains. Through the storm 
they struggled to their planes, extri
cated the registered mail pouches, and 
made their respective ways to the near
est villages. 

Thus, briefly, is written a short chap
ter of the history of aviation and the 
airmail. A useless waste of planes ? A 
risk of human lives that was unwar
ranted ?  We think not. The tradition of  
the mail is one  on which rests a large 
part of the economic structure of  this 
country. It must be preserved at almost 
any cost. The fact that these two pilots 
came through with their lives and that 
they reclaimed the mail points to sev
eral things. First, they knew their ships 
and their business and were equipped 
with efficient parachutes. Secondly, they 
were in constant communication with 
the airport so that in case of trouble, 
rescue parties could be dispatched im
mediately. Thirdly, there was no fire to 
destroy the mails, due to the presence 
of mind of the pilots in shutting off the 
ignition before bailing out. 

The�irmail in the United States has 
a record of which we may well be proud. 
It cannot fail t6'�row when the ships 
are in the hands of such pilots as 
Andrews and Burford. 

Stre amlined Motor Cars 

W
RITING of motor car design in 
general, and streamlining in par

ticular, a correspondent to the New 
York Herald Tribune makes the follow
ing remark: "Streamlining, of course, in 
automobile design is the bunk. No motor 
should be driven fast enough to have 
wind resistance make any appreciable 
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difference." Since this appears to be a 
more or less general impression, we 
hasten to correct it. The essential rea
son for streamline design is not to ob
tain more speed, but to achieve practical 
speeds with a minimum of horsepower 
and hence a minimum of gasoline con
sumption. Above 30 miles per hour, 
wind resistence is an increasingly im
portant factor in power consumption. 
Since the average motor car speed to
day, as pointed out in the article start
ing on page 76 of this issue, is in excess 
of 40 miles per hour, it will be seen that 
streamlining can and will have a direct 
and important effect on the motorist's 
pocketbook. 

We hope that automobile manufac
turers will take to heart the teachings 
of the science of aerodynamics, and 
that soon there will be available cars 
in which the gasoline we have to pay 
for will be used to get us over the 
ground at a reasonable " �peed without 
sacrificing a large proportion of the 
power developed to overcoming wind re
sistence. 

Ab sent-Minded Pro fes sor s 

POPULARLY a scientist is supposed 
to be a tall, gaunt figure clad in a 

long white smock. He wears whiskers, a 
pair of Oxford glasses on a black rib
bon, and he spends his life gazing at 
the contents of a test tube. His sur
roundings seem to consist of a micro
scope-if more surroundings are need
ed, two microscopes_ 

Go to any gathering of scientific men, 
whether physicists or chemists, biolo
gists or anthropologists, and take a 
census of whiskers, Oxford glasses, and 
other scenic effects. Today not two men 
of science in a hundred sport the tra
ditional hirsute adornment, while the 
scientific man who dared appear in the 
stilted Oxford glasses and ribbon of the 
traditional concept would be an object 
of amusement among his colleagues. 

Your man of science is today a plain 
unaffected fellow, dressed about as you 
are., He speaks about as you do and he 
is as human as you are. He enjoys a 
good time as well as you do and he isn't 
above raising Cain a little now and then 
for the good of his soul. In short, he is 
just a plain average man. 

Gone, too, is the typical ,absent
minded professor of the comic cartoon 
-at least professors are not more ab
sent in mind than most of us, and aren't 
we all absent-minded at times? One of 
the most absent-minded men was Pain-
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leve, a noted mathematician. It is said 
that he would take a taxi home when his 
own car was waiting for him. When the 
taxi driver asked for his address he 
often gave his telephone number. Once, 
expecting a friend, he pinned a note on 
his own door : "Painleve will return in 
15 minutes." On returning' he saw his 
own note and sat down on the step and 
waited for himself. But Painleve was 
also 11 politician-thrice premier of 
France. Perhaps he was absent-minded 
as a mathematician and present-minded 
as a politician-if not the reverse. 

Scientists, after all, are "just folks." 
It is time the traditional concept of them 
should be chloroformed. 

A Magni ficent Flight 

VINGS and queens, prime ministers, 
1"- and presidents have rendered hom
age once more to aviation's "Royal Fam
ily," Colonel and Mrs. Lindbergh, on 
their remarkable air jaunt across the 
North Atlantic ; back and forth across 
Europe, the British Isles, and Africa ; 
and across the South Atlantic to Brazil. 
As this is being written they have landed 
in Florida on their way from South 
America for Christmas at home. 

In flying as they have, to all outward 
appearances casually and as whim led 
them-like carefree adventurers-they 
have shown again, in true Lindbergh 
fashion, that the airplane, in competent 
hands, is as safe as the automobile. 
Leaving the United States July 9, they 
explored the North Atlantic as it never 
before has been explored. Extraordi
narily dangerous flights, such as cross
ing the Greenland ice cap twice, were 
taken as all in the day's work ; and the 
crossing of the South Atlantic with 
hardly more fanfare than obtained when 
the Colonel took off from New York 
for Paris one spring day in 1927. 

The record of this flight is perhaps 
the greatest testimonial to aviation ever 
written-to American aviation. We ex
tend to the Colonel and his expert 
assistant, Anne, our sincere congratula
tions. We have, however, one friendly 
suggestion to make : 

Colonel Lindbergh is the symbol of 
American aviation ; he is the personifica
tion of its progress and its triumphs. 
We hope, therefore, that on completion 
of the present trip, he will be content 
to leave more of the future pioneering 
to others, will himself live less dan
gerously, at the same time giving of 
his wide knowledge to the furtherance 
of aviation. 
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A DOCTOR LOOI(S AT SMOI(E AND DUST 
By W. W. M c F  A R L A N D� M. D. 

Director of the Department of Public Health, City of Pittsburgh, Pennsylvania 

THIRTY years ago an Allegheny 
County judge, sitting in Pittsburgh 
and ruling on the application of a 

litigant for relief from ore dust, de
clared that if the people could not stand 
the consequences incident to a manu
facturing district they could move out 
of town. He very probably was sincere 
in believing at that time that nothing 
could be done in the way of curbing 
air pollution. 

It is a mattcr of record, howevcr, that 
cight years latcr Mellon Institute of In
dustrial Research was launched upon 
the nation's first comprehensive survey 
of municipal atmospheric contamina
tion, and that, on the basis of facts 
uncovered in its 1911  to 1913 surveys, 
something did begin to happen about 
smoke and dust in Pittsburgh, and 
things have becn happening ever since. 

People did not have to move to get 
relief. Under the program of gradual 
improvement adopted by the city, the 
air of Pittsburgh slowly but steadily 
has progressed toward a condition of 
hygienic purity. That program will con
tinue to be pressed until the city's at
mosphere has been restored to as near 
its pristine state as is practically attain
able. It has yet a considerable distance 
to go, but it is on its way and will not 
be turned aside. 

This brief historical statement is 
given as a means of assisting an intel
ligent understanding of Mellon In
stitute's latest contribution in the strug
gle which all cities must continue to 
carry on against the pollution of their 
air supply. 

Under the supervision of H. B. Mel
ler, the head of its Air Pollution Investi· 
gation, Mellon Institute has prepared 
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a practical "Modern Plan for Com
munity Campaign Against Air Pollu
tion." Initial suggestion that such a 
plan be drawn up came from the Col
lege of Physicians in Philadelphia. A 
program of action is being developed 
there by a sp-ecial committee appointed 
by the College. A lengthy abstract of 
the plan, as published in the American 
Journal of the Medical Sciences, is be
ing widely studied and favorably com
mented on by physicians. Meantime, 
the New York Academy of Medicine's 
committee on Public Health Relations 
has scheduled a session where the plan 
will be discussed by its author, with 
special reference to application in the 
New York area. 

MELLON INSTITUTE'S election to 
present its pure air campaign 

plans to medical societies is consistent 
with its handling of the problem from 
the very start of  its investigation. It is 
a matter of record that campaigns 
against smoke and dust get satisfactory 
results only in cities where physicians 
take a leading hand. There is also the 
oft-repeated Institute declaration that 
since pure air is primarily a medical 
consideration, the necessity for medical 
leadership cannot safely be disregarded. 

Along with the promulgation of the 
modern campaign plan, the Institute 
has expressed the opinion that an un
usual opportunity exists to make prog
ress in the restoration of hygienically 
pure air to the cities, and it urges 
medical· societies to assert their leader
ship. It is pointed out that the scientific 
research workers, engineers, and others 
who would be entrusted with the exe
cution of a municipal program want to 

know what substances, now present in 
city air, must come out to make that 
air conform to the necessities of human 
comfort and health. They wish to have 
the physicians set the limit for smoke
lessness and dustlessness. 

For the benefit of the layman who 
might be constrained to think the physi
cians have been unduly hesitant or 
dilatory in asserting their leadership 
in this important matter, it should be 
explained that only recently have lead
ing combustion engineers and other re
lated specialists fully demonstrated 
their ability to fill a prescription for 
the smokeless and dustless operation of 
small as well as large fuel-burning 
plants, to be done practically and at 
reasonable cost. In these demonstra
tions, of course, they are employing 
appliances, processed fuels, and firing 
methods brought to perfection in the 
last few years. Under these altered cir
cumstances, it can now be said with 
assurance that, if the physicians will 
write a prescription setting up reason
able standards of dustlessness and 
smokelessness, the engineers can fill it 
without committing fuel consumers to 
costly, experimental ventures. Always 
heretofore there has been the objection 
from some quarters that while pure air 

Air hygiene studies are carried on in 
laboratories on a comprehensive scale 

A steel plant in operation. The prin
cipal fuel is bituminous coal that is 
being properly used in the furnaces 
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is a city asset of fundamental value, its 
attainment could not be secured save 
at undue expense. Thanks to the efforts 
of inventors, research workers, manu, 
facturers, and progressive fuel pro
ducers, that objection no longer holds 
good. Eighty percent of the solid par
ticles now emitted by stacks where solid 
fuel or refuse is burned can be kept 
out of the air by tested appliances and 
processes that are not burdensomely 
expensive. In many cases, a large per
centage of the cost would be returned 
as direct savings. 

IN this connection, the engineers point 
out other interesting facts. The per

centage of inefficient heating and power 
plants has increased greatly, due to 
slow rate of replacement during the 
depression period and to the fact that 
advantage to the full extent has not 
been taken of improvements in equip
ment and fuels developed by science. 
Given favorable credit conditions and 
expanding volume of business, heat 
and power makers may wish to move 
quickly to the purchase and installation 
of modern, economical equipment and 
harmonious fuels. A development of this 
sort should be anticipated. Where 
standards of smokelessness and dust
lessness are to be set up by munici
palities, early action to that effect is 
desirable. This would give fuel users 
advance notice and let them take ad
vantage of the fact that the installation 
of equipment designed to control smoke 
and dust costs least when put in as a 
part of a general alteration or replace
ment job. 

These are some of the considerations 
underlying the assertion that physicians, 

Air pollution is found by recording 
ultra-violet rays received from sun 

Smokeless firing of locomotives. 
Engines in the Pennsylvania yards 
in Pittsburgh ready for rail service 

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

public health workers, and others in
terested in restoring pure air to cities 
are confronted with the opportunity of 
a generation for scoring substantial 
gains. 

As a physician and health department 
executive, my primary concern with air 
pollution has to do with its medical 
aspects. There can hardly be any dis
agreement with Meller's statement as 
given in the preface to his plan : "Pure 
air is primarily a medical considera
tion and its maintenance is a municipal 
health department responsibility, just 
as are pure food and pure water." 

IT has been reported that certain 
derivatives of tar will, through re

peated irritation, cause cancer of the 
skin. These derivatives are among the 
constituents of soft coal and oil smoke, 
and may also enter the air from other 
industrial sources. Dr. Jerome Meyers, 
of the New York Department of Health, 
made a very interesting partial survey 
in this field a few years ago, in which 
he called attention to the apparent 
parallelism of high smoke content of 
the air and incidence of cancer. This 
study should be resumed in the light 
of most recent information and the im
provement in the gathering and com
piling of cancer statistics in New York 
City. 

Other reported experiences and in
vestigations include other harm done to 
health by dust, gases, or unburned 
( atomized) oil coming from stacks, and 
various metallic oxides and chemical 
substances thrown off by domestic and 
commercial incinerators and industrial 
plants. 

Space does not permit a detailed ac· 
count of the physiological ' effects of the 
various contaminants usually found in 
city air . A general observation will 
suffice : It is easier for the average man 
to keep up his bodily resistance to 
disease and to maintain vigor when he 
is making direct contact with strong 
sunshine and is breathing air of little 
dust content. Under such conditions the 
health hazards are fewest. Actually, 
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man can exist wholly without sunlight 
and can endure considerable concen
trations of some kinds of dusts. But the 
broad interests of medical science do 
not lie in the direction of encouraging 
such difficulties or of increasing the 
complications and artificialities of city 
life. Since it is easier, cheaper, and 
safer to live in intimate contact with 
unfiltered sunshine and air free of harm
ful pollutants, preventive medicine is 
properly concerned with a movement 
toward restoration of natural condi
tions. Preventable smoke and dust 
clouds that obstruct solar radiation and 
fill the nose, throat and lungs with ir
ritants are perilous. 

Over and beyond the physiological 
effects of atmospheric contamination are 
psychological aspects to which investi
gators have called attention. There is 
also an economic angle. All these are 
touched on in Mellon Institute's plan 
and will be studied by inventors, chem
ists, physicists, and others who must 
have a hand in filling any pure air 
prescription the physicians write. 



THE REVISED FOOD AND DRUGS BILL-

IN the days of the Restoration there 
lived in London a "Gentlewoman." 
She abode at "the Surgeon's Sign, 

j ust at the corner of Coventry-Court in 
the Haymarket, near Pickadilly," and 
she issued a Bill ( or advertisement) in 
which she first praised God for making 
woman beautiful, and then offered to 
all and sundry "a highly approved 'Bal
samick Essence,' with several other In
comparable Cosmeticks, faithfully 
prepared without Mercury" ( n.b . ) 
to keep her so in case she backslid 
from pulchritude. This Essence 
would remove all freckles, wrinkles, 
tan, sunburn, yellowness, and "mor
phew" in 30 days, and render "the skin 
plump, soft, fair, bright, smooth and of 
a lovely colour." 

That just about covers the possibili
ties of a complete cosmetic and it is 
interesting to observe that they had not 
one, but many, way back there when 
Pepys kept his sly diary and Cromwell 
had not long been in his grave. It is 
even more interesting to know that at 
least one "Gentlewoman" cosmetician 
was so scrupulous about her wares that 
she scorned the use of the violent poi
son, mercury, in their preparation. It 
is therefore somewhat humiliating to re
flect that within the past five years ( and 
even today ) American ladies have used 
and been poisoned by cosmetic prepa
rations containing not only mercury, 
but lead, arsenic, thallium acetate ( the 
rodent exterminator ) ,  and toxic organic 
compounds with astonishing names that 
would only confuse us if mentioned 
here. 

IN the London of Restoration times it 
was known that mercury was a dan

gerous substance to put in cosmetics. 
Today the market of America is re
plete with hair tonics, ointments, freckle 
removers, beauty lotions, whitening 
creams, and other beautifiers containing 
this metal. The prolonged use of such 
cosmetics may cause severe skin irrita
tion or even systematic poisoning, be
cause the skin so readily absorbs mer
cury. The kidneys may be damaged ir
reparably, the teeth ulcerated, and the 
j aw bones may decay. Even death can 
ultimately result, for many individuals 
are highly susceptible to mercury poi
soning. Arsenic occurs in many hair 
tonics and dandruff remedies_ Lead ap
pears in hair dyes and tonics and in 
scalp lotions. Thallium acetate was the 
active ingredient of a cream advertised 
to remove excess hair harmlessly, but 
which sent numerous ladies to hospitals, 
they having lost every hair on their 
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WHAT IT 
MEANS TO 

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

bodies and been desperately ill besides. 
A dye to lend lure to eyelashes has pro
duced many cases of severe dermatosis 
and, in several instances, has perma
nently impaired the vision of the users. 

It is natural to ask : "How can such 
things be ? Don't we have a Food and 
Drugs Law ? Why don't the rascals down 
in Washington enforce it, protect the 
ladies from these poisonous cosmetics, 

Testing digitalis in U. S. Food and 
Drug Administration Laboratory 

render their kiss proof lipsticks actually 
kissproof, and keep women, as one Mid· 
dIe Age quack described them, 'The 
Admirablest Creatures that ever God 
created under the Canopy of Heaven ? '  
I f  mercurial cosmetic preparations were 
known to be dangerous in the 16th or 
17th Century, what possible excuse can 
there be for their sale in America in the 
20th Century ? What is the matter with 
those impotent dodoes who make out 
they are enforcing the law ? "  

A t  this point i t  i s  well t o  read the 
present Food and Drugs Act. That act 

defines a drug as an agent used in the 
treatment of disease. Freckles, excess 
hair, wrinkles, enlarged pores, falling 
hair, obesity, and dandruff are not dis
eases ; they may be blemishes or both
erations, but they no more classify as 
diseases than do irregularly architec
tured noses and shortness of stature. 
Hence cosmetics are not drugs, unless 
they make some specific claim to cute 

disease on their labels-which, gen
erally speaking, they never 'do_ Cos
metics are surely not foods_ Gadgets 
to straighten noses are not drugs, 
and neither are mechanical chiro-

practors intended to stretch the short 
men to great height so that they may 
avoid the failures and humiliations 
those of small stature ( like Napoleon)  
undergo. 

T
HEREFORE the present Food and 
Drugs Act does not cover cosmetics. 

It does not cover therapeutic gadgets 
and contraptions, some of them selling 
for 10 dollars and costing 75 cents to 
make, and all of them as astonishingly 
magical in their claimed powers as the 
miraculous necklace some firm got out 
to cure goiter. The present law does not 
cover advertising, other than statements 
which appear on the labels of food and 
drug products or those made in book
lets or folders that form an integral 
part of the package as sold. For that 
reason a common remedy advertised 
widely as good for all ills to which 
womanly flesh is heir, and really an in
nocuous mixture of useless her b extracts, 
bears on its label the mere statement 
that it is "Recommended as a vegetable 
tonic in conditions for which this prepa
ration is adapted," meaning nothing at 
all and being true to fact ! 

In . consequence of these deficiencies 
which have made Dr. Harvey W. Wiley's 
Food and Drugs Act obsolete, a revision 
of that act has been prepared to super
sede the old statute. It was written by 
legal and scientific experts in the De
partment of Agriculture, gained the 
blessing of the Administration, and was 
introduced in the Senate by Senator 
Copeland in June 1933 as S. 1944_ That 
bill does specifically cover cosmetics. It 
covers gadgets and contrivances. It cov
ers advertising, applying the same stand
ard of accuracy to it that the present 
law applies to food and drug labels. It 
sets up food standards and it establishes 
minimum tolerances for the poison con
tent of foods. 

What will be the status of a cosmetic 
under that bill ? Just two or three years 
ago a remedy for superfluous hair, in 
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the form of a cream, was advertised to 
ladies. They were to apply it freely, as 
they would a cold cream. It was said not 
only to be harmless but to be beneficial 
to the skin. Yet it contained 7 percent 
of the deadly poison thallium acetate, 
whereas the leading dermatologists in 
the world used never more than a 1 
percent thallium acetate cream in their 
work, and this was applied with the 
utmost caution. Many skin experts 
would not prescribe the use 
of such creams at all. The 
revised Food and Drugs Bill 
will declare that a cosmetic 
( also a household remedy 
or proprietary medicine ) 
must be harmless to the 
consumer when used as di· 
rected on the label. Second
ly, it will say that no false 
or misleading statements 
can be made about any cos
metic, food, or drug product 
in magazine, newspaper, 
bill board, handbill, radio, 
or other advertising. 

• 
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clared that the new bill compelled cos
metic manufacturers to put vitamins in 
lipsticks. He had half heard a talk on 
the bill and had later scrambled allu
sions to nutrition with statements about 
cosmetics. The bill actually combines in
creased consumer with increased pro
ducer protection, the former being 
protected from poison and the latter 
from unscrupulous and unfair com
petitors. 
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less but which contains actively dan· 
gerous thyroid substance as well as 
portions of a certain seaweed long used 
in Ireland to fatten hogs ? 

Under the present law these are all 
remedies for disease, except the anti-fat 
preparation-for excess fat is not le
gally a disease ; it is simply llo social 
handicap. The labels of these prepara
tions are blameless. Not one label 
makes extravagant claims. But their 

general advertising is quite 
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another thing, especially 
over the radio. In other in
stances a properly labeled 
box of Epsom salts may be 
shipped in interstate com
merce quite legally labeled, 
but when it arrives at the 
druggist's it is placed in a 
holder, shipped separately, 
on which there are printed 
curative claims from ane
mia to zoomorphism and 
from cancer to club-foot. 
There is no scientific justi
fication for that. It is not 
ethical business. Why tol
erate it? What reputable 
manufacturer would want 
it tolerated ? 
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After all, no one knows 
better than the scrupulous 
manufacturer of cosmetics 
that unwarranted claims 
have inj ured this business 
severely. For that reason 
the cosmetic industry, ex
cept for its underworld ele
ments, is behind the bill. 
Cosmetics cannot feed the 
skin, reduce flesh, eliminate 
wrinkles, remove enlarged 
pores, or perform magic. 

Koremlu was only one of a number of hair removers which 
contained thallium acetate and caused very serious trouble 

IT is true that some rep
utable manufacturers ap

pear to be opposed to the 
Copeland Bill. This is not 
to be wondered at when one 
considers the fairy tales 
they have been told about it 
by those to whose interest 

The true foundation of beauty is health, 
which depends largely on proper food, 
sleep, and exercise. Cosmetics have a 
legitimate function in enhancing natu
ral beauty, but they do not need to 
contain poisons in order to perform that 
function. Claims for special merit due 
to incorporating turtle oil, strawberry 
juice, hormones, vitamins, buttermilk, 
milkweed, cucumber extract, lemon or 
other rare, precious, difficultly obtained, 
or mystical ingredients are not justi
fiable, while wrinkle and muscle oils, 
in beautiful bottles, with attractive la
bels, selling for one dollar an ounce, 
often contain only castor oil and a little 
color and perfume ! 

THE better makers of cosmetics know 
these things. They have in some 

cases been forced, or at least have felt 
compelled, to make unwarranted claims 
for their products because of the mani
festly unfair competition of gentlemen 
of the cosmetic underworld who made 
the business a racket, and whose' ac
tivities will be curbed by the revised 
Food and Drugs Act. It is for this rea
son that the industry as a whole backs 
the bill. True, there are occasional ex
cited protests, like that of the half
hysterical speaker who recently de-

Turning to drugs : Just what reason 
is there that Glauber's salts, the purga
tive usually given to horses, should be 
exploited under a trade name as a 
remedy for kidney trouble, rheumatism, 
indigestion, high blood pressure, arthri
tis, faulty elimination, acidosis, and all 
the ills of increasing age ? What further 
reason is there that the public should 
purchase a pound package of these 
magic salts for $1 .50 when they can go 
to the drug store and get Glauber's salts 
for 40 cents a pound or, better still for 
humans, Epsom salts at 9 cents ? There 
j ust is no sense to that. 

Why should unfortunate sufferers 
from diabetes be permitted to waste 
their substance to the extent of 12  dol
lars a pint bottle for an extracted con
coction of a common weed, horsetail, 
that grows along railroad tracks, which, 
in spite of its jocular name, is known 
to scientists as containing no medicinal
ly active ingredients ? Why should the 
victims of tuberculosis of the lungs be 
additionally victimized by a heartless 
corporation which recommends to them 
as a cure for their ailment a common 
horse liniment composed of well known 
and quite ordinary ingredients ? Why 
should the obese be persuaded to buy 
a fat reducer guaranteed to be h arm-

it is to have the bill defeated. Thay 'have 
been told seriously that the bill is de
signed absolutely to prohibit self-medi
cation. This is absurd on its face_ As 
long ago as 1913 the Journal of the 
American Medical Association itself af
firmed the right of laymen to treat 
themselves with home remedies for 
minor ailments, and Dr. Arthur J. 
Cramp of that Association reaffirmed 
this in a magazine article in 1933. You 
cannot stop people from trying to treat 
their own ailments, but you can go far 
towards making that self-treatment fool
proof. 

Anyone who reads the Copeland Bill 
will find that it goes into great detail 
about the labels for proprietary reme
dies. These labels must be fully informa
tive. They must state that the remedy 
is a palliative and not a cure, when it 
is not a cure. They must carry warn
ing statements about hypnotics and 
habit-forming agents. They must list all 
dangerous drugs. The manufacturers of 
proprietary remedies must not adver
tise them for the treatment of a long 
list of diseases for which science knows 
that it is dangerous to have laymen 
treat themselves_ No false or misleading 
curative claims can be made on labels. 
It is quite obvious that all this discus-
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sion is in the bill not because doctors 
need such information about propri
etary remedies. 

The whole bill is predicated upon a 
continuation of self-medication but it 
tries to make self-medication foolproof 
by giving the ordinary lay consumer the 
same information about the remedy that 
a doctor would have. If science knows 
that saline laxatives are not remedies 
for the diseases of old age, that horse
tail is not a remedy for diabetes or a 
common liniment for tuberculosis, and 
i f  a mixture containing thyroid or thal
lium acetate is not "safe and harmless" 
to use for obesity or excess hair, why 
should not the layman have the benefit 
of that scientific information ? The 
Copeland Bill will, if passed, merely 
make the fruits of scientific knowledge 
so accessible that laymen can use them 
almost automatically_ 

'JlODA Y the horsetail diabetes remedy 
� is freely sold because the Govern

ment, in bringing its case, could not 
prove that the therapeutic claims made 
on the label were "false and fraudu
lent." There was no shadow of doubt 
but what the claims were false. That 
was proved. Horsetail was not a remedy 
for diabetes. But fraud could not be 
proved because it could not be shown 
that the manufacturer knew he lied 
when he affixed such labels to his prod
uct. Under the Copeland Bill it will 
not be necessary to prove intent to de
fraud in such instances. The mere fact 
that a curative claim is false and mis
leading will be sufficient and, in the 
name of scientific research and the 
boons it has given us, why should that 
not be sufficient ? 

In the matter of foods the Copeland 
Bill will establish standards. Today 
there are no legal food standards except 
for butter and a few canned products, 
the latter having been .enacted at the 
demand of the canning industry itself. 
Tomato paste may contain 12 or 22 per
cent solids ; "maple flavored" sirup may 
contain less than 2 percent maple sirup, 
only a trace of ordinary sugar, and 
about 98 percent corn sugar ; j am may 
contain 22 in lieu of 45 percent of fresh 
fruit, and the same holds for preserves ; 
oysters may be soaked till they contain 
an inordinate quantity of water, and ice 
cream whipped until it is  little more 
than well threshed atmosphere. These 
practices cannot be stopped today be
cause we have no legal food standards. 

The Copeland Bill will remedy that 
by establishing standards for foods. It 
will go far toward protecting public 
health by demanding that health foods 
really be health foods, or else quit 
claiming that they are, and also by 
establishing poison tolerances. Under 
the present law the Government must, 
each time it prosecutes, bring expert 
testimony to show that some specific lot 
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of food may be injurious to health be
cause it contains an added (not a natu
rally occurring ) poisonous or other 
deleterious ingredient. Under the Cope
land Bill the minimum ( harmless ) 
tolerances of various poisons in foods 
will be established by taking a poll of 
poison experts of the country, and vio
lation of that standard will be illegal 
per se. In some cases, of course, the 
presence of poison will be totally pro
hibited ; there will be no tolerance. In 

Some hair dyes containing lead 
have caused users intense suffering 

other cases, if it becomes necessary in 
order to protect the public health, the 
Government can force certain industries 
to operate under a license and permit 
system. 

"But this is autocracy. It gives the 
Secretary of Agriculture and certain 
bureaucratic underlings absolutely dic
tatorial powers ! "  Your exclamation has 
been made before. It has actually been 
said that under the bill the food, drug, 
and cosmetic industries would have no 
recourse at all to the courts in question
ing the decisions of Department officials, 
and that the word of such officials "be
comes the law of the land." This is 
ludicrously absurd. Any such bill would 
be unconstitutional forthwith. Court re
view will occur if  the bill is passed, just 
as it does now, for the interpretation 
of our laws is made by the courts, not 
by Government officials or even by sci
entists. In many cases the bill would 
merely enact into law what are com
mon procedures today ; in others it 
would tighten loopholes in the old law, 
many of which have appeared because 
of the inevitable progress of science 
during the past 27 years. 

Suppose the bill became law. A manu
facturer desires to market a common 
horse liniment as a cure for tubercu-
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losis, a horsetail concoction for diabetes, 
or a food containing too much of some 
poison. He can go ahead and make a 
try at it. But, since the scientists who 
have studied tuberculosis, diabetes, and 
poisons all their lives know that these 
products are worthless or harmful, and 
since these expert opinions are on rec
ord, why do so ? Appeal may be had to 
the courts, of course. The scientists 
would be called as witnesses. But if that 
happened today you would find no sci
entists willing to testify in favor of such 
remedies. Yet court review is perfectly 
possible under the new bill. But no 
Department of Agriculture czar would 
dictatorially make the law. The truth 
that science had already ascertained 
would be the real criterion of final 
j udgment. 

NATURALLY this bill has enemies. 
Many of them are sincere. Some of 

these have been misinformed by hysteri
cal objectors whose disregard for fact 
is  notorious. Others have positive rea
son for objecting to certain provisions 
of the bill and, in their excitement, 
attack the whole thing rather than seek 
to have the particular defect remedied. 
Doubtless, as the hearings on the bill 
proceed, the hostility of many of these 
obj ectors will be mollified. Others still 
object because they hold that they have 
themselves been anointed of the Lord to 
represent the consumer and, as mis
sionaries to the lowly guinea pigs, they 
alone should be permitted to write and 
to dictate the enforcement of the law. 
However, the law can no more be turned 
over to them than it could be turned 
over to the American Medical Asso
ciation. 

All in all this is a good bill represent
ing a sincere effort on the part of broad
minded idealists to protect consumers 
from fraud and harm, and reputable 
manufacturers from unfair competition, 
while interfering with legitimate busi
ness as little as possible . in order to 
accomplish the desired ends. Years ago 
Dr. Harvey W. Wiley held hearings on 
enforcement policies for the then new 
Food and Drugs Act. That was in 1906, 
and he then made it plain in New York 
City that enforcement policies would 
be designed to protect consumers effec
tively with as little disturbance to busi
ness as possible. In 1908 he reported 
that he was more than pleased with the 
sympathetic co-operation of business 
men and manufacturers in their com
pliance with the bill. Dr. Wiley's poli
cies have never been changed, and it 
can be said without fear of contradic
tion that no reputable and scrupulous 
manufacturer has a thing to fear from 
the Copeland Bill. Indeed he has a 
great deal to gain from its passage. To 
say that its passage would greatly bene
fit consumers is simply to state the 
obvious. 



ELONGATING LEGS 

BY SURGERY 

the pre-Listerian days, pre
vented progress until ad
vances in aseptic surgery, 
particularly since the war, 
became so great that the per· 
centage of infection has been 
immeasurably reduced and 
operative procedures of great 
complexity may be under
taken with full confidence of 
success. 

THE advances in orthopedic surgery 
in the last 25 years, and even in 
the last decade, have been very 

great. These operations are highly in
teresting and are not chronicled as free
ly as they should be in the public 
interest. It is now no longer necessary to 
go through life with one leg shorter 
than the other. It seems that a short 
leg is  one of the greatest terrors to most 
people, who have a great horror anyway 
of "becoming crippled." There are many 
causes for crippling disabilities, among 
them being infantile paralysis, tubercu
losis, or any serious fractures or ac
cidents which might result in the 
shortening of a limb. Is there a real 
remedy ? Fortunately there is a good 
one, when practised by skilled surgeons 
who make orthopedic operations their 
specialty. 

The patient, fully anes
thetized, is  wheeled into the 
operating room where sur
geons with their masks and 
gloves and nurses in similar 
garb stand guard against in

A demonstration set-up showing how high. 
speed rotary saw cuts bones after drilling 

fection. The skin is cut away to the 
bone. The lining membrane of the bone 
is completely stripped away, together 
with all the attached muscles. The bone 

Hand drill for inserting wires in bones to be lengthened, developed by Dr. W. W. 
Burbank. The steel wires llsed for stretching are provided with drill points 

Several years ago Dr. Leroy Abbott, 
at present a resident of San Francisco, 
began experimenting with a process of 
surgical lengthening of the bones. The 
reason that such an operation had not 
been attempted previously was that 
bone, of all tissues of the body, is the 
most highly specialized and is there
fore most damaged by any in fection. 
This fear of infection, inherited from 

drill bores holes with wires which are 
left in place and held in adjustable 
clamps. Then with a rapidly rotated 
power saw the large bone, the femur, 
is divided in the fashion of an elongated 
Z or tongue and groove. The small bone 
-the fibula--is cut diagonally. The 
wound is then closed, the clamps re
maining in place until the patient re
covers. Wing nuts serve to elongate the 
clamps gradually after the first day. 
Usually about one sixteenth of an inch 
a day can be gained without causing 
the patient undue discomfort. Nature 
fills in the gap as it is gradually opened 
by the clamps. The gain in length may 

Le/t: Demonstration of bones ready for stretching 
Aboye : How the adj ustable damp lengthens bones 

be as much as two to three inches. We 
are indebted to the Hospital for Rup
tured and Crippled, New York City, 
which we illustrated in our issue of 
September, 1930, and to Dr. Armitage 
Whitman of the surgical staff for the 
above information and the accompany· 
ing photographs. 
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You Have 

ONE CHANCE IN A HUNDRED 

Editor's Note: After preparing 
the accompanying article the 
author submitted it to Profes
sor Einstein, with the following 
note : 

"The enclosed article was 
written for publication in a 
magazine. If you find time to 
read it, I hope you will not find 
too much to obj ect to. We have 
a maxim : that a cat may look 
at a king, so perhaps I can write 
concerning the renowned Doc· 
tor Einstein. At least you can 
smile at my 'cat·German.' " 

Professor Einstein's reply, 
which he has given permission 
to translate and quote, was as 
follows : 

"Thank God I am not a 
king, on the other hand you 
are quite an efficient cat. What 
you say against the legend of 
the unattainableness of the the
ory of relativity is as correct as 
it is  useful. I believe that your 
figures give a good idea and 
contribute towards removing 
that detrimental and false faith 
in authority against which I 
have always fought to the best 
of my ability." 

THE man whose wife doesn't under
stand him is too common to be of 
interest. A man whom nobody un

derstands is, perhaps, a tragic case. 
(We couldn't know for sure, not being 
able to understand him. ) But a man 
who is reputed to be understood by only 
a dozen men has captured the imagina
tion of the world. 

Everybody agrees that Albert Ein
stein is one of the great geniuses of all 
time. His researches in mathematical 
physics have revolutionized science. 
Their effect has not been on science 
alone ; ultimately they will cause radical 
changes in many other fields of thought. 
However, when we try to find out what 
it is all about-just what changes are 
taking place in the theories of science 
and philosophy-most of us, after more 
or less reading, give it up and content 
ourselves with wondering about the 
simpler, but more insoluble problem 
. . .  how Professor Einstein managed to 
get and retain such a wonderful head 
of  hair. 

Everyone who has mentioned Doctor 
Einstein or the theory of relativity has 
asked the question, "Is it true that only 
12 people are able to understand the 
theory ? "  This estimate is usually at
tributed to Einstein himself. The last 
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to Understand 
By J O  S E P H 

time this question came to my attention 
the number had fallen to six. There has 
not been any recent holocaust of the 
master minds of physics, so the decrease 
must indicate that six of the original 
group have decided that they didn't 
understand, after all. 

The question, how many people can 
understand Einstein, is very interesting. 
It would seem that an answer ( of a 
sort ) can be arrived at. An exact result, 
whether six, or twelve, or twelve thousand, 
would be open to question, but at least 
we should be able to come to an ap
proximate conclusion. As the scientists 
like to say, we can approach the proper 
order of magnitude. However, the mat
ter is not too simple. We must first 
define just what we mean by "under
standing Einstein." 

T
HERE seems to be some fatality 
connected with popular explanations 

of relativity, leading its exponents to 
unbounded coining of paradoxes. This 
may be a reaction from the rigor of 
technical mathematics. Whatever the 
reason, the blight should not extend to 
a mere attempt to determine how many 
people are able to understand the sub
ject. Still, according to the definition 
we choose, we may anticipate the answer 
to be, (a) at least 700,000 ; ( b )  per
haps 2000 ; ( c ) the dozen or so of the 
contemporary legend ; and (d) none. 

If, by an understanding of relativity, 
we mean such a complete knowledge of 
the subject that all its implications and 
effects are explicitly in mind, the fourth 
answer is correct. I am sure that Pro· 
fessor Einstein would be the first to 
agree with this conclusion. If such com· 
plete comprehension were possible, it 
would imply that relativity, as a branch 
of science, is complete, finished, and 
sterile for any future purpose. It would 
have no more worlds to conquer. Who 
would then care to study it ? Let us 
pray that the doom of perfection may 
never descend on such a promising 
subject. 

However, if such comprehensive 
knowledge were attained, by a single 
master mind or by thousands, there 
would be no way of proving the fact. 
Even much simpler conceptions, ap
parently set out on unassailable founda
tions, have ultimately gone to ruin. For 

EINSTEIN 
B. N I C H O L S  

example, consider the position held for 
centuries by the geometry of Euclid, 
based on axioms so self· evident that to 
ask for proof would be considered a 
sign of a vanishingly small LQ. Rela
tivity has risen on the wreck of the 
axiom of parallels. 

Evidently there is a relativity of 
knowledge, as well as a knowledge of 
relativity. Perfect understanding is un
attainable ; therefore, a definition must 
be a matter of degree. 

Suppose we take a definition which 
will lie within the range of the human 
mind, and estimate, if we can, how 
many may perhaps understand almost 
as much of relativity as Einstein him
self. The number of men included in 
this group would be very small ; per
haps, at the lowest, the mighty six, 
whoever they may be, and at the most 
liberal estimate, not more than two or 
three dozen. They would be men of 
surpassing ability, who have given a 
lifetime to the study of mathematical 
physics, Had there been no Einstein, it 
is possible that one or two of these men 
might be capable of that last stroke of 
synthesis which resulted in the doc
trine of relativity. Einstein does not 
work in a mental vacuum ; the problems 
which he studies are also being probed 
by others, and the findings of all are 
pooled in the general fund of knowl
edge. Besides, though an illuminating 
idea may wait for generations for some 
genius to discover it ; after that genius 
has once announced it, it appears to 
those who are prepared as very under
standable. Our group was ready to ac
cept and appreciate relativity as soon 
as it �as formulated.  

WE might even feel some confidence 
in naming a few candidates. Sure

ly Lorentz, Weyl, Eddington, de Sitter, 
and at least a dozen others who have 
made contributions directly in this field, 
as well as men like de Broglie, Dirac, 
and Heisenberg, who are working along 
other lines of physics requiring fully as 
advanced mathematical equipment and 
scientific knowledge. And we have said 
nothing of the group at the California 
Institute of Technology, whom Einstein 
has recently visited, nor of the scientists 
at Mount Wilson. 

These are the men who form the basis 
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of the "dozen" legend. To them, rela· 
tivity is of  direct professional interest. 
Had the doctrine of relativity no impli· 
cations, by reason of its novel treatment 
of space and time, for the philosopher 
and the philosophically minded layman ; 
that is, if Einstein had put his system 
forth merely as the theory of tensors ap· 
plied to certain phenomena of electro
dynamics, these men would still have 
been interested. 

HOWEVER, these are the men who 
do understand Einstein, in the full

est sense possible in this imperfect 
world. Our question was : "How many 
can understand ? "  How many, we may 
say, given the same training as these 
men have received, would be in the 
same position ? The number of mathe
matical physicists is limited by the all
pervading law of supply and demand. 
The world can support only a certain 
number of research specialists. While 
great mathematical ability is essential, 
i t  is not the sole factor determining who 
these men shall be. We can speculate 
that the leaders in other fields of sci
ence-chemistry, geology, pure mathe
matics, or engineering-might, if their 
interests and opportunities had taken a 
slightly different trend, have been 
among the group considered above. 

Now, let us limit the question a little 
more. The small group we have just 
enumerated should be expected to be 
at the forefront of all the latest devel
opments ; to be able to assimilate each 
new advance as soon as it is announced, 
as well as to contribute a share. But it 
would be unfair to say that no one can 
understand relativity unless he gives a 
whole lifetime to its study. 

In 1916 Professor Einstein published 
a paper entitled "The Foundation of 
the General Theory of Relativity." This 
was the epoch-making document which, 
after the close of the World War, 
brought the author to the attention of 
the general public. In it tensors are 
applied to the formulation of natural 
laws ; the new law of gravitation, which 
includes Newton's law as a first ap
proximation, is deduced ; the abnormal 
behavior of the orbit of Mercury was 
explained ; and the bending of rays of 
light passing near the sun, to confirm 
which scientists have gone on expedi
tions to observe recent eclipses, was 
predicted. If a student can read this 
paper, can follow the reasoning and 
understand what it is all about, surely 
he can be enrolled among those who 
understand Einstein ; as of  the date 
1917 at least, if not perhaps as of 1933. 
At any rate, he will know more than 
most of us do. 

The graduate departments of the 
leading universities offer courses in 
relativity, and it is possible that many 
of the students who take these courses 
obtain a good understanding of the 
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subject. It is very improbable that all 
do. Strange as it may seem, to people 
who are not well acquainted with uni
versities, it is even not impossible that 
some of these courses may be presented 
by professors who do not themselves 
understand the subject. However, there 
is a high degree of probability that the 
professors do know what they are talk
ing about, and that quite a number of 
the students manage to gain that under
standing. Since 1920, it is inconceivable 
that a large percentage of graduate 
students have been able to obtain the 
degree of Doctor of Philosophy in either 
physics or mathematics, without being 
conversant with the general theory of 
relativity. 

IN the period between 1920 and 1930, 
according to statistics compiled by 

the National Research Council, the vari
ous universities of the United States 
conferred the degree of Doctor of 
Philosophy on 603 candidates in the 
field of physics, and 392 in mathematics. 
Practically 100 per year. Let us be con
servative and estimate that not more 
than 500 of these erudite doctors studied 
relativity. There would still be quite a 
number of graduate students who have 
failed to take the degree, but who may 
have mastered the mathematical theory 
of relativity. And it is possible that a 
few of the crop of Ph.Ds prior to 1920, 
and not included in any of our lists 
heretofore, may have mustered up 
enough energy to study the subject. And 
these figures are for the United States 
alone. There are scientists and graduate 
students of science in England, in 
France, in Italy, in Holland, in Norway, 
in Japan. And, of course, there may be 
a few in Germany. It would be sad to 
think that the untranslated papers of 
Einstein can be read understandingly 
only by those who have acquired Ger
man as a second language in order to 
be able to read the works of Einstein 
and a few others who are included in 
the group of mighty men we discussed 
at the beginning. When we say that at 
least 2000 understand relativity, our 
estimate is really too modest. 

The impression that one receives, on 
hearing that perhaps only a dozen men 
are able to understand relativity, is that 
the material is so recondite, so difficult, 
that only a very few persons possess 
the intelligence necessary to grasp it. 
It is not a matter of acquired training 
and education, but of hereditary mental 
power. There is a certain degree of 
truth in this point of view, but it is not 
the whole truth. If  we agree with the 
maj ority of psychologists that intelli
gence is, in the individual, a fixed 
quantity, we should expect that not 
everybody would possess a sufficient 
amount. In fact, a great many persons, 
even some who are fairly successful in 
many ways, are unable to master the 
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abstract reasoning required for ordi
nary high-school D1athematics. However, 
the adepts of relativity have no monopo
ly of intellect. The publicity given to 
the subject and the interest aroused 
have been due to its implications for 
philosophy, and also to a large extent 
to the personality of its founder. Fully 
as difficult to understand, and as sig
nificant to science, are the quantum 
theory, wave mechanics, statistical 
mechanics, chemical thermodynamics, 
colloidal chemistry, and a host of other 
subjects. Perhaps only a handful, a 
couple of dozen, will become experts 
in any of these branches. The highly 
learned will be only a select few, but 
we cannot j ustly single out the votaries 
of any one branch for special honor. 

So, in considering how many have 
such native intelligence that, given the 
special training, they would be able to 
swell the ranks of, say, the 2000 plus, 
if not of the two or three dozen, we 
have, to begin with, those who belong 
to the similar throngs who are versed 
to an equal extent in these other sub
j ects. There would be some overlapping, 
but we should be able to include at 
least another 2000 plus from each of 
the other major branches of science. 
In the last decade, while approximately 
1000 doctorates were conferred in 
physics and mathematics, the total num
ber of doctorates in science was over 
7000. We should be safe, then, for this 
last estimate, in using the same propo :
tion and saying that at least 14,000 
could qualify. But this is just a be >  
ginning. 

IF our social system were such that 
every individual received the educa

tion which he is capable of mastering, 
the matter would be very simple. We 
could assume that every graduate stu
dent of science would be of the neces
sary caliber. However, we know that 
many students manage to get admitted 
to graduate schools without being over
burdened with intelligence. In fact, I 
would even venture the sacrilegious 
statement that some such have emerged 
with the precious doctor's degree. On 
the other hand, the factors which may 
debar intellectually qualified individu
als from pursuing graduate work, or 
even from attending college, are numer
ous and varied. For example, there are 
financial reasons. At any rate, there is 
a lack of opportunity for many-how 
many, we can only guess. Consider that 
in 1930 the universities of the United 
States conferred 1055 doctor's degrees 
in science. In 1900, the number was 102. 
No one would claim that the number of 
people with the raw intelligence pre
sumably necessary for a prospective 
doctor has increased tenfold in 30 years, 
nor, seriously, that the intellect required 
of a candidate has been reduced. The in-

(Please turn to page 107 ) 
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"Malnutrition" in the British Navy 

IN view of the naval building program recently begun by the 
United States as a method of relieving unemployment, and be

cause this country is far behind the allowable quota of ships 
under the naval treaties, the above illustrations are of interest 
in showing the deep concern with which the British Empire 
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views the question of fleet strength. Like ourselves, the British 
feel that many of their ships are out of date. We are inclined to 
agree that, if the claims are fully substantiated, the British 
Empire will be faced with the problem of finding vast sums of 
money for new construction at the expiration of the present 
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treaties on December 3 1 ,  1936. It must be noted, however, that 
the British fleet at present exceeds in tonnage that of the United 
States, while the question of relative obsolescence of the two 
fleets is open to some argument. Japan's fleet has been built to 
within a few thousand tons of the allowable limit ; and since 
the majority of her vessels are of recent construction, her fleet 
is in excellent condition. From our knowledge of our own fleet's 

deficiency and judging by the British claims depicted above, 
there is no question that much naval building and organizing 
of auxiliary services will be necessary before the expiration of 
the · present treaties if there is to be any serious consideration of 
an extension of treaties. It is sincerely believed that such an ex
tension is necessary in order to prevent competition in naval 
building and the mistrust of motives which so often has led to war. 
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STREAMLINING AND YOUR AUTOMOBILE 
By A L E X A N D E R  K L E M I N  

D aniel  Guggenheim School of Aeronautics 
New York University 

An experimental model of a streamlined car ( see also 
Figure 1 0 )  produced by a well-known manufacturer 

Much Greater Gasoline Economy May be 
Expected When Motor Cars Are Really 
Streamlined. The Facts of the Mauer, in 
Non-Technical Language, Are Presented in 
the Accompanying Article. Will Motor Car 
Manufacturers Meet the Demand for Great
er Efficiency by Producing Automobiles 

Planned by Airplane Designers ? 

THE familiar automobile, when mov
ing at today's normal speeds, ex-
erts more power to overcome air 

resistance than to conquer ground fric
tion. Yet motor car streamlining has 
hitherto been almost neglected by manu
facturers. Speed has been achieved by 
mere application of brute power-and 
tremendous wastage of gasoline. 

Of course we have had with us, all 
during 1933, cars labeled "streamlined" 
for advertising purposes. To tilt the 
windshield a little more rakishly, to give 
the radiator a push and the rear end 
a pull, did not make a 1933 streamlined 
car out of a 1932 model. One should, 
of course, feel somewhat lenient toward 
the manufacturers. To produce a real 
streamlined car commercially would 
mean scrapping an enormous investment 
in dies and machinery. And to dare so 
far would require perfect confidence 
that buyers would take kindly to the 
new shape when they saw it. Manufac
turers have had good reasons for going 

� i 
. 

Figure 1 :  Newton's conception of 
the deflection of air "particles" 

at the thing slowly-for playing safe
for trying out public acceptance by 
degrees. Such questions of policy are 
for business men to settle. The engineers 
are quite certain that vast improvements 
in efficiency and speed are possible by 
streamlining the automobile, but main
tain that real departures from present 
forms are necessary. 

Man has long known, of course, that 

76 

the air-though invisible and thin
nevertheless has definite weight, and 
the ability to resist the motion of any 
body moving through it. But the ex
planation of this air resistance or drag 
has not been so . plain ; it has occupied 
some of the greatest minds of the last 
two centuries. 

Sir Isaac Newton, who propounded so 
many mechanical laws that stand to this 
day, considered the air as being com
posed of many individual particles 
which behaved like little bullets or 
pellets. When particles of wind struck 
a flat plate held at right angles to the 
wind's direction, they were then ( said 
Newton ) deflected at right angles to 
their own direction of motion. ( See 
Figure 1 . )  

� R  once Newton, the discoverer o f  
.I' the laws of gravity, was wrong ; his 
conception was erroneous, and the val
ues he gave for the resistance of various 
ohj ects were too high. Partially, how
ever, he was right : he showed that air 
dislikes ahrupt deviations and sharp 
corners. 

It is not an accident in nature that 
fishes

' 
which move fast in pursuit, or in 

avoidance of pursuit, are all of the 
shape which we have learned recently 
to call streamline. Nor can evolution 
have been blind in giving hodies of 
similar outline to the fastest flying in
sects and birds. When a fluid parts to 
make way for such a streamlined shape, 
this fluid (whether air or water ) meets 
with no sharp corners, and follows the 
curved contours without any sharp 
changes in direction or motion. 

It is true that the air which comes 
in actual contact with the very surface 
of a moving body is brought to rest, and 
also that the fluid which is at a little 
distance from the body is somewhat 
slowed down. (The result is the same 

whether we visualize the air moving and 
the body at rest, or the reverse. ) Natu
rally this produces some little drag on 
a moving body, for slowing up the air
flow means expenditure of energy. This 
phenomenon, known as "skin friction," 
is unavoidable no matter how smooth 
and polished the surface. It is, however, 
of small practical importance. 

The important fact is that the air 
flows smoothly almost to the very tail 
or stern of the streamlined body. ( See 
Figure 2. ) It is only at the very tail 
that a few eddies or whirls are pro
duced. 

Next to this natural stream-lined 
form, which has been adopted exactly 
for airships, comes an oval shape. Here 
the air-flow is rather more disturbed. 
The swirls at the rear set up a partial 
vacuum which acts as a definite brake 
on the forward movement. To meet the 
same slight air resistance as that of a 
completely streamlined body of a cer
tain size, an oval object would need to 
be much smaller. 

The third, or egg-shaped form, with 
its longer axis at right angles to the 
wind, has to be still smaller if it is to 
offer no more resistance when in motion 
than the streamlined shape. The air ed
dies quite roughly in back of the body. 

The last of the four bodies to be con-

-:::::;:;i;..,,�-==2 ��� 
Figure 2 :  Wind effects when vari
ous shapes are in an air stream 
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sider ed, and the one offering the maxi· 
mum of resistance, is the flat plate. 
Here the flowing air encounters two 
sharp corners. On the windward side 
the air· flow is fairly smooth. But on the 
lee· ward side eddies and whirls con· 
tinuously form and reform, and a con· 
stant expenditure of energy is needed 
to overcome their action. The flat plate 
has to be very tiny indeed if it is  to be 
propelled through the air with the 
same amount of force as is required to 
move the streamlined object. 

T
HOUGH air is relatively light in 
weight (a 28·inch cube of air weighs 

only a pound, while the same volume of 
water would weigh 100 pounds, and of 
steel 784 pounds ) the force of air in 
motion may be enormous. We all know 
the power of the wind when it rises to 
cyclone velocity. We may even take a 
more homely example : A man is hold· 
ing an umbrella in a 60·mile gale. 
( Figure 3. ) The umbrella creates even 
more resistance than a flat plate, for 
not only does the air swirl in back, but it 
also piles up and swirls on the um· 
brella's windward side. With an um· 
brella 3 feet in diameter, the man 
actually has to exercise a pull of  85 
pounds. Other simple tests of wind 
power can be made by opening the 
door of an automobile that is moving 
very rapidly, or by swinging out a 
garage door in the face of a storm. An 
Atlantic liner in a gale may be slowed 
down from some 25 miles an holir to as 
little as 10 or 12, and a large portion 
of this retardation will be chargeable to 
the power of the wind on the super· 
structure of the ship. 

Lord Kelvin, great British scientist, 
has rightly said that "to know, one has 
to measure." Without becoming too in· 
volved a reader untrained in mathemati· 
cal mysteries can understand how reo 
sistance is gaged in aerodynamics. 

If, for example, our flat plate is held 
square against the wind-i.e., facing the 
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Figure 3 :  A simple experiment in 
wind resistance, described in text 

wind-on what factors will the resis· 
tance depend ? And how will this reo 
sistance vary with speed and areas ? 

First, we find it simple common sense 
to say that the resistance will vary di· 
rectly as the area ; as the area of the 
plate is increased, it is obvious that the 
resistance will be greater. 

Second, we find resistance depending 
on the speed of the wind ; the faster the 
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wind, the more air will strike the plate 
in a given time. Likewise, the faster the 
flow of the air, the more velocity it will 
lose in striking the plate. Here we have 
a double effect, due to only one cause. 
Hence this drag will be proportional, 
not to the speed alone, but to speed 
times speed. We can say, therefore, that 
the resistance varies with the square of 
the speed. Note here, in passing, that 
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Figure 4: A comparative study in 
air currents around auto bodies 

it is because resistance varies with the 
square of the speed that the streamlin· 
ing of automobiles becomes of such 
vital interest and importance when 
higher speeds are considered. 

Third, and finally, resistance will de· 
pend upon a factor which we may call 
K, which is a constant representing the 
shape of the body. This always has to 
be experimentally determined. 

We are now ready to make an equa· 
tion : 

Resistance=K times (Area in Square 
Feet)  times (Speed in Miles per Hour) 2. 

For a flat plate, K equals .0032. We 
are now ready to do an example in 
arithmetic. Problem : What is the reo 
sistance of a flat plate which is ten 
square feet in area, in a wind 100 miles 
an hour ? 

We take our constant K of .0032 ; 
we multiply it by 10 for the area ; we 
multiply again by 100 squared for the 
speed ; and we find the answer is the 
enormous value of 320 pounds. This is 
the force exerted against the flat plate. 

We shall study presently the cor· 
responding coefficient for the automo· 
bile. The equation for the plate shows, 
however, that we can reduce the reo 
sistance of a given body in a given air· 
speed only by · changing one of two 
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factors : either K, representing the 
shape, or the area. 

Now in an automobile it i s  hardly 
practicable to reduce the area. The 
frontal or proj ected area of the car is 
largely determined by factors outside 
of the designer's control : just so much 
space, headroom, and comfort must be 
provided for the passengers. 

Aerodynamic streamlining of the 
automobile means, therefore, a changing 
of the shape-giving the car such a form 
that K is reduced in value. If K goes 
down, the resistance goes down, and 
the power expended to overcome air reo 
sistance decreases likewise. 

It is to aviation that we owe our 
greatest debt for present.day advance 
in our knowledge of aerodynamic en· 
gineering. The automobile, of  course, 
was hitched directly on to a horse·and· 
carriage age ; no one ever gave a 
thought to getting through the air when 
the obvious problem was to get over the 
ground. That the first automobiles were 
designed like carriages was no more 
remarkable than the fact that they still 
are like them. 

Aviation, on the other hand, started 
off with the problem of designing a new 
vehicle for travel in an entirely new 
element ; it had no precedents of design 
to follow ; and even the first airplanes 

FLAT PLATE - - ----· ... ·�!=H++*:t+!=H++*m 
1922 SEDAN - - - - - -H-I_H+++++-H 
1 930 SEDAN ----� H-I_H++++� : 
1 933 SEDAN -----..-H-I"'H-H-!',. 
STREAMU N E  SEDAN 

o 25 50 75 100 
PERCENT OF 

FLAT PLATE RESISTANCE 
Figure 5: Air resistance of differ· 
ent bodies compared with a plate 

incorporated certain elements of aerody· 
namic design-understandable when we 
remember that the Wrights made all 
their calculations from wind·tunnel 
tests. 

The research in wind tunnels has con· 
tinued ever since. Compare the early 
Wright biplane, seen through its many 
exposed struts and wires, with a modern 
transport ship having retracted landing 
gear, complete absence of exposed wires 
or struts, and a close approximation to 
a flying wing. 

In the year 1915 the Schneider Tro· 
phy race was won by a seaplane having 
160 horsepower at a speed of 60 miles 
an hour. In 1931 the race was won by 
a seaplane at a speed of 340 miles an 
hour. If there had meanwhile been no 
change in the art of streamlining and 
designing planes, the horsepower reo 
quired by the 1931 ship would have 
been proportional to the cube of the 
ratio of the Bpeeds. The horsepower 
would have been ( 340/60 ) 3 X 160, or 
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GROUND BOARD 

Figure 6: How model car bodies 
are suspended for wind tunnel tests 

29,200 horsepower,* but the actual 
horsepower used by the 1931 racer 
was only 2300, or about one thirteenth 
of the preceding figure. 

One very important fact discovered in 
aviation is certainly not utilized even 
by the makers of these recent "stream· 
lined" cars with ornate headlamps and 
fenders. It is a curious thing that minor 
projections or excrescencies on a mov· 
ing body may cause two and two to be· 
come seven. If, for example, we take 
a perfect airship form, and then mount 
upon it a small projection of compara· 
tively minor resistance value by itself, 
the combination resistance may be more 
than doubled. This is caused by the 
interplay of the two groups of disturbed 
air currents. Of this factor the designers 
of recent automobiles seem to have 
taken little cognizance. Though the 
basic shape of the car might indeed 
seem slightly improved, the flow of air 
is impeded just as much as ever by 
fenders, mudguards, headlights, spare 
tires, and misplaced radiators and driv· 
ing gear under the car. 

ALL of this is easily demonstrated by 
wind-tunnel tests. A wind tunnel 

( Figure 6 )  is, in effect, a huge wasp
like tube, with windows in the sides. 
through which air is drawn by a giant 
propeller placed at one end. A board is 
placed in this tunnel to simulate the 
ground. On this is placed the automo· 
bile model, which in turn is connected 
by wires to the ceiling. The forces ex
erted are measured through these wires 
on very delicate balances mounted 
above the roof of the tunnel. 

The result of tunnel tests on four dif
ferent types of cars is interesting. Of 
these one was an early 1922 model, one 
a typical 1930 sedan, one a so·called 
streamlined car of early 1933, and the 
fourth an automobile actually stream
lined in accord with aerodynamic prin
ci pIes. ( Figure 4. ) It is true that the 
air flow around the 1933 model proved 
slightly less disturbed than around the 
1922 model-but only slightly. Below 
*!,utho(s Note : I� was previously shown that 
au reSIstance vanes with the square of the 
speed. Power, however, is not only a function 
of �he force exerted. but a lso of the speed at 
whIch. the pull or push is being exerted. Thus, 
to eS!lmate the horsepo�er of the work done, 
the aIr drag has to be multiplied again by the 
speed. Now, if we multiply the speed by the 
square of the speed, we get speed cubed. In 
short, horsepower required increases as the 
c:,be of the spe.ed-still more rapidly than re
S I stance, and still more forcefully so far as its 
argument for streamlining is concerned. 
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are the results listed in tabular form ' 
in graph form, they are shown in Figur� 
5. The first column gives the

' 
value of 

K, which it is so important to reduce 
if we are to avoid great power wastage. 
The second column compares this value 
of K, in percentage form, with the same 
value for the flat plate previously dis
cussed. Note that a 1922 sedan had 56 
percent as much air resistance as if it 
had been a flat plate ! Furthermore, the 
1933 sedan was only 11 percent better ! 

Description 
. _ --- -

A flat plate 
Typical 1922 sedan 
Typical 1930 sedan 
"Streamlined" 19.'33 

sedan 
A scientifically stream

l ined automobile 

Percent 
of K for 

Value flat 
of K plate 

.0032 100 

.0018 56 

.0017 53 

.0014 44 

.000.5 16  

These values, let us repeat, are not 
mere estimates ; they are derived from 
careful experimentation in the wind 
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Figure 7:  Normal driving speeds 
have increased and will continue up 

tunnel, where very accurately scaled 
models of the automobiles are used. 
The figures are therefore based on the 
very best data that modern science can 
supply. Nothing remains but to admit 
that in 1933 the applied science of auto
mobile streamlining was still in its in
fancy. 

If we are going to estimate the oper
ating cost in fuel, and in dollars, of 
these automobiles that are only 50 per
cent better than flat square plates, we 
must know something about normal 
speeds. We are not concerned with the 
top speed of a car. It is the speed on 
the open road in ordinary driving, the 
speed which the driver-after more or 
less experimentation-finds best suited 
for his purpose. How this normal driv
ing speed has varied with the years is 
hard to estimate ; we may at least be 
sure that it has steadily increased. Fier. 
ure 7 is the result of a wide inqui;y 
on the subj ect made by a prominent 
automotive engineer whose researches 
can be regarded as quite reliable. It in
dicates that the normal driving speed 
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for the year 1933 was .50 miles an hour. 
With better roads and additional "su
per" highways, it seems onlv reasonable 
to assume that speeds wilr

' 
continue to 

increase, and that by the year 1940 the 
average driving speed on the open road 
will be 64 miles an hour. How are the 
automobile designers going to meet this 
high-speed challeno e ?  Merelv with more 
powerful engines ? '" 

� 

On a level road there are two major 
resistances to be overcome. One is the 
rolling resistance ; the other, the air 
resistance. The air resistance we have 
already calculated for a conventional 
car of today. The rolling resistance is 
even more easily ascertained . 

The rolling resistance is due to such 
factors as friction in the wheel bearings ; 
friction in the tire walls ; deformation 
of the road surface ; loss in the trans
mission, and in the final drive. It may 
be very accurately determined on a 
chassis dynanometer, an instrument 
known to all automobile engineers. Here 
the car is mounted on an endless belt, 
to simulate rolling over the ground ; the 
draw bar pull and the engine power are 
simultaneously measured. 

W
E HAVE already seen that horse-

power required to overcome air 
resistance increases as the cube of the 
speed. Horsepower needed to overcome 
folling resistance increases directly in 
s ingle ratio as the speed. Total horse
power required would be a combination 
of these two factors, and increases very 
rapidly as speeds increase. (The curve� 
reproduced here apply only to high-gear 
conditions. ) The engine of the car at 
full throttle can del iver, at any speed 
up to top speed, a power much greater 
than the total horsepower required. But, 
when the curve of maximum avail able 
power and of total resistance power 
meet, we then reach the top speed, 
which cannot possibly be exceeded. Up 
to this point the excess power available 
may be used for overcoming a grade. 
or the effect of a powerful headwind. 
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Figure 8:  Power required to over
come air resistance in a 1933 sedan 
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( See Figure 8 on the opposite page . )  
Reduction of power expenditure 

needed for rolling resistance is largely 
a problem in reducing friction-never 
to be completely solved this side of per
petual motion. It is in reduction of pow
er spent in combating wind resistance 
that the real opportunity for triumph 
lies. How much of the motorist's dollar 
is today being spent to make horsepower 
that will overcome a ir resistance ? To 
average 50 miles an hour, .he will ap
parently need 26 horsepower, of this 
amount 18.2 horsepower being devoted 
solely to overcoming air resistance. With 
the average engine, such total expended 
horsepower would mean a fuel consump
tion of 3.81 gallons an hour. Of this 
amount the air horsepower would be 
responsible for 2.66 gallons. At 20 cents 
a gallon this means a driver would 
spend, in an hour's traveling, 23 cents 
to overcome rolling resistance, and 53.1 
cents to conquer air resistance. In other 
words, at only 50 miles an hour the aver
age driver burns up 70 percent of his 
gasoline just to get through the air. 

If, by 1940, true streamlining of cars 
has not been adopted, and if average 
speeds, as projected by present trends, 
reach 64 miles per hour, the total horse
power expenditure will then be 54. 
Trusting that gasoline remains at about 
20 cents a gallon, the cost of trans
portation would become $1 .62 per hour ; 
of this . amount only 31 cents would be 
devoted to getting over the ground. The 
rest would be expended on invisible air. 

TRUE streamlining would save about 
30 percent of our gasoline at 30 

miles an hour ( see Figure 9 ) , and over 
one half of it at 60 miles an hour. Four 
or five years from now, with average 
speeds increased, the relative saving to 
the average dr iver w ill be even more 
striking. 

It is possible that motor-car designer" 
will still pursue the beaten tracks for 
customers, making minor modifications 
here or there, bringing out each new 
model with just a little change and a 
great burst of publicity. 

It is also possible, on the other hand. 
that some pioneer will make a really de
termined effort to bridge with one leap 
all the unnecessary intervening steps, 
will scorn to put a few more horns on 
the horse, and w ill use our present storp 

S C I E N T I F I C  A M E R I C A ;\[  

of aerodynamic knowledge to create the 
car outlined in Figures 10 and 11 .  (At 
the time of going to press with this num
ber, it appears quite likely that at least 
one or more manufacturers will bring 
out in 1934 cars that approach the form 
shown in Figure 10. In fact, models of 
this design have already been produced. 
The Editor.) 
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In Figure 10 is the laboratory con-
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Figure 9:  In a really streamlined 
car, the power absorbed by air re
sistance is reduced. ( See Figure 8 )  

ception o f  the ultimate i n  streamlined 
cars if present basic construction is 
maintained : that is, if the motor is kept 
in the front, the front wheels steer, and 
the rear wheels drive. As will be seen 
from the sketch, all sharp corners would 
be eliminated. There would be no fend
ers or running boards. The cooling radi
ator would be smoothly faired into the 
rounded nose, with air outlet ducts 
forcing the air to flow smoothly out of 
louvres underneath. 

The hood would completely cover the 
front wheels and the engine. The nose 
would be rounded and shortened, per
m itting ( on the same chassis length ) an 
extending of the body in the rear and 
the inclosure there of the spare tires. 
trunk, and so on. The body would bp 
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wide in front, and taper to the rear ; 
there would certainly be room for three 
front passengers. Projecting accessories 
such as lights, horns, license plates, 
radiator caps, and so forth, would all 
be flush with the surface of the body. 
The only projections that seem absolute
ly necessary to maintain would be bump
ers, front and rear. 

In Figure 11 is outlined what seems 
to be the ultimate in streamlining. Here 
the conventional body construction is 
no longer followed. The motor will be 
in the rear, and the passengers ahead of 
the motor. There may be either three or 
four wheels, depending on whether a 
single or double wheel is used in the 
rear. If a single wheel is used there, the 
steering will be by thls wheel. This 
three-wheeled arrangement will have 
certain maneuver ing advantages over 
the other type. 

From a purely aerodynamic stand
point this latter is the more efficient 
shape, but from other viewpoints it ap
pears less practical than the car shown 
in Figure 10. The fragmentary data 
available indicate that the car of Fig
ure 10 should have only 45 percent of 
the air resistance of the 1933 sedan. The 
car shown in Figure 11 will have about 
.36 percent of the same value. 

IT may well be argued that buyers 
would not immediately accept this 

completely streamlined car ; that they 
would not like its appearance, and that 
in general public aversion to change is 
too great. On the other hand, the public 
would very soon realize the saving in 
gasoline. And, since eddies and whirls 
would be eliminated, a great deal of air 
buffet ing and vibration would also dis
appear, markedly increasing riding 
comfort. 

The eye soon becomes adjusted to 
radical changes of the obj ects surround
ing us. The car of 1922 probably ap
peared quite beautiful to the eye of its 
owner. The new completely stream
lined car may, in a very short time, be 
quite as pleasing to the eye. It cer
tainly will give more economy and more 
comfort. It remains to be seen how 
American designers will meet the chal
lenge. 

Figure 1 0, left: The ultimate in streamlining with pres
ent basic construction. Figure 1 1 ,  below: A more ef
ficient streamlined design with the engine in the rear 
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ALITERARY-MINDED student of 
the writer's once answered an ex
amination question in the words, 

"Telescopes are of two kinds, refractory 
and reflective_" Every one of the many 
astronomers who have chuckled over the 
story admits that the telescopes of his 
acquaintance have sometimes been de
cidedly refractory, quite independent of 
their optical systems ; and an iIistrument 
which allows the astronomer to reflect 
is deeply welcome, though it may form 
its image by refraction_ 

Speaking more seriously, it would be 
hard to say whether the lens or the 
mirror is of the greater usefulness to 
the astronomer_ In the long history of 
telescope making they have alternated 
in precedence_ Newton's invention of the 
reflecting telescope furnished the first 
means by which sharp achromatic im
ages of the heavenly bodies could be 
secured, and the refractor could not 
compete until Dolland designed the 
achromatic lens_ The resources of 18th 
Century glassmakers, however, were un
equal to the production of large homo
geneous blocks, so that the first great 
telescopes were Herschel's reflectors_ In 
the 19th Century the refractor forged 
ahead again and the reflector was neg
lected for a generation_ Toward the 
close of the century modern resources 
of engineering and technique were for 
the first time applied to the construc
tion of reflecting telescopes, with the 
results now known to all men, and there 
is no probability that refractors can 
ever be made which can compete in 
light-grasp with the great modern re
flectors-though both types are sure to 
remain of permanent value_ The re
flector, owing to its smaller cost and 
more modest demands for housing room 
( for equal power ) ,  has become the fa
vorite of the amateur observer_ 

THE heart of a reflector telescope is 
the mirror and it is here that troubles 

begin, for no ideal substance for the 
construction of optical mirrors has yet 
been found or is in sight_ The perfect 
material, which Dr_ Anderson in an im
aginative mood has called "mirrorite," 
must be rigid and permanent but not 
brittle or too heavy ; must have a van
ishingly small coefficient of expansion 
and conduct heat freely so that it 
shall not be distorted by temperature 
changes ; must have a very high reflect-
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ing power for all wavelengths from the 
extreme ultra-violet to the infra-red ; 
must be capable of being worked to an 
exceedingly accurate figure and retain
ing it for years without distortion or 
after-effects ; and must take a high pol
ish and retain it free from tarnish or 
stain under all the vicissitudes of the 
observatory or the laboratory_ Such a 
miraculous combination of virtues is 
too much to hope for ; lfe must be con
tent with an approximation_ 

When it comes to metal mirrors, noth
ing is yet available that is much better 
than the speculum metal used by 
Herschel, an alloy of tin which takes 
and retains a fine polish but unfortu
nately is almost as brittle as glass_ It is 
still generally employed for diffraction 
gratings and some other purposes, but 
for telescopic use it has the great dis
advantage that any tarnish on the sur
face cannot be removed without re-pol
ishing, with the accompanying danger of 
spoiling the accurate figure of the sur
face_ Modern practice therefore tends 
almost exclusively toward glass mirrors_ 
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Properly annealed glass is admirably 
rigid and permanent and can be cast in 
large masses_ Its coefficient of expansion 
is lower than for metals and may be 
much reduced by the use of special 
glasses of the Pyrex type, and it takes 
and retains an excellent polish_ Fused 
quartz is still better, but has not yet 
been successfully obtained in really 
large disks_ 

But the reflecting power of a bare 
glass surface is ridiculously low, so that 
it is of no use till it has been coated 
with a metallic film so thin that its 
presence does not spoil the shape of 
the surface_ For many years the stand
ard coating has been of silver_ This can 
be easily deposited on a clean surface 
by chemical means_ The amateur in his 
first trial may think the process compli
cated, messy, and anything but easy, 
but in expert hands it is all in the day's 
work. An imperfect coating can be dis
solved off in a moment with nitric acid 
and resilvering begun. 

When the silvering solution has been 
washed off with distilled water the sur· 
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Spectral reflection of some polished metals. The figures, 2000, 3000, and so on, 
across the bottom, refer to wavelengths of the light, expressed in angstrom units 
( ten millionths of a millimeter > .  The visible spectrum begins at about 3900, at 
the end of the violet, and extends through the various colors as follows: violet 
as far as about 4300, blue to 4900, green to 5500, yellow to 5900, orange to 
6200, and red to 7700, the latter extending off the present diagram to the right 
and the infra-red lying beyond that_ The same diagram extends to the left 
beyond the limit of the visible spectrum ( at 3900 ) as far as 2000 but, since the 
earth's atmosphere cuts off the ultra-violet waves shorter than about 3000 angs
troms in length, the part to the left of 3000 may be ignored in connection with 
astronomical work ; it is used in laboratories, where it can be created artificially 
The figures on the left side refer to the percentages of incident light reflected 
by the different metal_that is, the reflectivity or reflectance. Note how high the 
curve for silver stands throughout the visible spectrum but how rapidly it tumbles 
after the end of it at 3900. As Professor Russell states, silver films are actually 
transparent to waves of this length and silver mirrors are virtually useless for 
capturing the ultra-violet end of the spectrum of a star. The curve for aluminum 
pertains to ordinary aluminum freshly polished, not the vacuum-deposited kind 
discussed in the article_ Even it, however, shows high ultra-violet reflectivity 
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face is dim with more or less of a 
"bloom," but this is removable by ordi
nary polishing. 

A fresh silver surface has a very high 
reflecting power for visible light-fully 
90 percent-but it has serious disad
vantages. First, it is soft and easily 
scratched. Even polishing with the finest 
j eweler's rouge produces microscopic 
scratches which scatter light and make 
it hard to observe faint stars near bright 
ones. Secondly, it is  very liable to tar
nish. Even in the best atmosphere a 
silver coat deteriorates badly and has to 
be replaced in from six months to a 
year, and there is an important loss in 
reflectivity before this. Third, and most 
serious of all for the spectroscopist, the 
reflecting power of silver falls off very 
rapidly in the ultra-violet. Near 3100 
angstroms it is only 5 percent-hardly 
more than for bare glass. Indeed, a sil
ver film is almost transparent for such 
light and serves as an excellent color 
filter. For shorter waves the reflecting 
power gradually increases but is still 
low. On this account it is practically 
impossible to photograph the spectrum 
of a star with silver mirrors in the re
gion below 3400 angstroms, and much 
detail of great interest lying between 
this and the limit set by atmospheric 
ozone at 3000 angstroms is inaccessible. 

A BETTER metallic film is much to 
be desired, and one with almost 

ideal properties has recently been found. 
It is of a familiar but most unexpected 
composition-aluminum ! 

We ordinarily think of aluminum as 
a greyish metal, and few of us have 
ever seen a highly polished surface
for if prepared in the ordinary way it 
tarnishes very rapidly. Aluminum, in
deed, is one of the most active, chemi
cally, of all the metals and no one would 
have expected it to give permanent mir
ror surfaces. 

Success of course depends on finding 
the right way to put the aluminum on 
the glass. It is done by evaporation in 
a vacuum. The metal has a rather low 
boiling point under reduced pressure 
and there i s  no great trouble in volatiliz
ing it, but the form in which it comes 
down depends enormously upon the 
vacuum conditions. In a partial vacuum, 
at a pressure of about 12 millimeters, 
Dr. Pettit finds that it invariably de
posits in a finely divided form which 
makes a dead black coating. Many other 
metals-as different as gold and zinc
do just the same, and the process is use
ful to blacken small pieces of apparatus. 
At lower pressures-say 1 millimeter
aluminum deposits as a fine white pow
der. But if the pressure is kept exceed
ingly low, so that the separate atoms 
of metal which evaporate from the 
heated filament fly clear across the 
vacuum chamber without hitting any 
gas molecules on the way, they condense 
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Spectral reflection curves for polished alloys, after Hurlburt. Mach's magnalium 
has 69 parts aluminum and 31 parts magnesium in 100 ( see "Amateur Tele· 
scope Making," page 3 1 7 ) . Wood's alloy consists of bismuth, lead, tin, and 
cadmium. Stellite consists of chromium, cobalt, and tungsten. Stainless steel is 
usually 18 parts chromium, 8 parts nickel, the remainder iron. Brandes-Shu
mann alloy has copper 4 1 ,  nickel 26, tin 25, iron 8,  antimony 1. Duralumin 
has aluminum 94, copper 4, manganese 1, magnesium 1. Speculum metal has 
copper 68, tin 32, and is a very brittle, cantankerous alloy to deal with 

on any clean surface in the form of a 
brilliant, lustrous, polished mirror. 

One might fear that when air was ad
mitted, this coating would oxidize and 
be spoiled, but it covers itself with a 
uniform, transparent, and almost in
finitesimally thin film of oxide and suf
fers no further change. This film is what 
makes the process valuable. Aluminum 
oxide is one of the hardest known sub
stances, appearing in nature as corun
dum ( emery ) or in its precious forms 
as ruby or sapphire, and the tenacious 
coating which automatically forms on 
the surface has extraordinary protective 
powers. The film can be washed with 
soap and water--ordinary soap and wa
ter-without d;lmage. Indeed, this suf
fices to clean off any dust or faint bloom, 
and no polishing is necessary. Its chem
ical and mechanical resistance is amaz
ing. A few days ago the writer saw a 
young physicist take a brilliant alumi
num-on-glass mirror and pour concen
trated nitric acid over it. A silver mirror 
would have vanished in the twinkling of 
an eye, but this one was utterly unaf
fected and, when washed under the tap 
and dried with a soft paper handker
chief, was a little brighter than before. 
Then came a still more amazing test
a strip of sticking plaster was laid on 
the mirror, rubbed down and pulled off 
from one end, leaving no trace of in
jury ! These films can, however, be dis
solved by caustic alkali solutions, which 
is convenient for removal of an imper
fect attempt. 

No one knows yet how long the film 
will last without tarnish under good 
conditions-the process has not been 
invented long enough-but no serious 
trouble has appeared in a year's service. 

The reflecting power for visible light 
is about 85 percent-slightly less than 
for new silver but better than silver 
even slightly tarnished. In the ultra
violet it remains above 80 percent as 

far as 2500 angstroms. With aluminized 
mirrors and quartz prisms and lenses, 
the stellar spectrum between 3400 and 
3000 angstroms should now be easily 
observable. 

No one who has seen the new mirrors 
doubts that the future is theirs. At the 
Mount Wilson Observatory, for ex
ample, all the auxiliary mirrors of the 
great telescopes-some of them 30 
inches in diameter-are being treated 
by this new process, by co-operation 
with the California Institute of Tech· 
nology in whose laboratories a special 
vacuum apparatus has been developed, 
capable of taking things up to this size. 
The troublesome problem of getting the 
glass surface perfectly clean has been 
solved and the process is "in pro
duction." 

THE amateur telescope makers-of 
whom many, it is hoped, may read 

this-will naturally inquire : What 
chance have we at this great improve
ment ? The individual amateur would 
probably find the process impracticable. 
The construction of an aluminizing ap
paratus big enough to hold a good
sized mirror, vacuum-tight up to the 
requirements of an X-ray tube, and 
provided with the necessary devices for 
exhausting the air and volatilizing the 
aluminum, involves considerable time 
and cost, and its operation demands a 
skilled technique acquired only after a 
good deal of laboratory experience. The 
average telescope maker can hardly 
hope to set up so elaborate an outfit, 
but there seems to be no reason why a 
co-operative effort might not succeed. 
Someone with special interest in the 
problem might tackle it and, if  success
ful, might be in a position to supply his 
brother astronomers-amateur or even 
professional-with this new and ad
mirable advantage.-Mount Wilson Ob
servatory, Nov. 30, 1933. 



SCHEDULED ATLANTIC FLYING 
By R E G I N A L D  M. C L E V E L A N D  

How? 
T ARGE proj ects, especially those L which stimulate the imagination, 

commonly evoke no little foolish 
speculation and theorizing in the public 
prints. This notably has been the case 
in the discussion of an air line or air 
lines linking the new world with the 
old across the Atlantic Ocean. It is  par· 
donable, in view of the rapid flux of 
aviation development, that guesses con
cerning equipment to be used for such 
service have sometimes been wide of the 
mark. Some of the pronouncements, 
however, especially some of those ema
nating from the other side of the big 
pond, have been little short of ridic· 
ulous. 

Atlantic air service-leaving out of 
account for the purposes of this article 
scheduled service by dirigible, which is 
already a fact as regards the Southern 
route, and seems to be peeking happily 
around the corner as regards the North· 
ern-divides itself into two very dis
tinct spheres. These are the North 
Atlantic and the South Atlantic. For 
the purposes of heavier· than-air travel 
they are in rather strong contrast with 
each other. 

The South Atlantic is an arena for 
a trade struggle in which European na· 
tions, notably France and Germany, are 
contending with the United States for 
speed of communication, primarily for 
the mails, between the great Latin 

American cities and their home capitals. 
The advantage seems likely to remain 
with the United States, for in this case 
our air·borne mails, passengers, and 
express, already being carried with 
splendid efficiency which has reached 
99 percent plus of scheduled flights 
completed, through Pan-American Air
ways' highly developed system, do not 
need to cross any major ocean to reach 
their goals. 

Both the French and the Germans, 
however, are attacking the problem of 
the South Atlantic project with vigor. 
The Germans have shown how efficiently 
the Reich and the Republic of Brazil 
can be j oined by airship service. 

GERMANY is now conducting an in· 
teresting experiment with heavier· 

than-air transport, sending mails down 
the West African coast to Bathhurst 
in British Gambia, and thence, in 
Dornier . Wal flying boats, across the 
stretch of sea amounting to nearly 1900 
miles between the African and Brazilian 
coasts, in two hops. The flight is broken 
near mid·ocean by the use of a mother 
ship which serves at once as receiving 
and sending air field ; the converted 
steamer Westfalen cruises about a lim
ited area and gives the on·coming plane 
her location by radio. As the flying boat 
approaches, the Westfalen proceeds 
under slow way in the same direction 
as the plane's flight, creating with a 
drag sail a "slick" in her wake. The 
plane lands in this smooth area, and 

WHEN? 
the vessel, gathering speed, draws the 
sail up closer to the surface of the wa· 
ter, so that in effect it becomes a slightly 
submerged ramp. The plane taxies 
thereon and is lifted over the stern by 
booms. Then the same plane can either 
be serviced and refueled, and catapulted 
from the deck for the second stage of 
the j ourney, or the load can be trans· 
ferred to a second waiting plane as 
desired. 

The French seem committed to the 
single hop method, and have made test 
flights between Dakar in Senegal and 
Natal, Brazil, with flying boats carrying 
mail. Several French designers have 
produced long.range load· carrying boats 
which . are intended for this service. 
Should they prove successful, they will 
substitute wings for the fast dispatch 
boats or "avisos" which have hereto· 
fore been used to carry across the 
stretch of sea the mails which are flown 
from France to her African colony and 
again flown from the easternmost point 
of Brazil down the coast to Rio and 
Buenos Aires. 

The North Atlantic presents a differ· 
ent problem, and it is about this prob· 
lem which most of the unjustifiable 
speculation has centered. 

In the first place, in the nature of 
things, service by airplane across the 
North Atlantic must be a co·operative 
and international undertaking, rather 

An artist's drawing of an Armstrong seadrome being towed to its anchorage site 
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than a strictly- competitive one. Harbors 
which must be used by flying boats. 
whatever route or routes be selected. 
are under the sovereignty of different 
nations. For example, the ports of the 
United States coast are under our own 
j urisdiction ; Bermuda and the Canadian 
outposts are under that of the British 
Empire ; Greenland and Iceland
where concessions have already been 
granted to Pan-American Airways-owe 
Danish allegiance ; and the French have 
long-term concessions in the Azores 
which, even should they be abandoned, 
as has lately been rumored, would re
vert to Portugal. 

The British, the Germans, and the 
Danes, as well as American interests, 
have conducted and in some cases still 
are conducting, careful surveys, both 
geographical and aerological, of the 
route by way of the northern islands. 
Portions of this route have also been 
surveyed from the air during recent 
months by Col. Charles A. Lindbergh 
and his wife, the Colonel flying in his 
capacity as technical adviser of Pan
American. 

IT is obvious that the North Atlantic 
field is still a subject for study and 

survey. Those who profess to say that 
a specific route of scheduled airplane 
service will be flown at a specific date 
are drawing on imagination rather than 
fact. Nevertheless, there can be no real 
doubt that such a service will be insti
tuted, and little question that Imperial 
Airways, Air France, and Pan-American 
Airways, with the last named the op
erating unit, will all play parts in the 
perfected drama. 

It has been announced by the Secre
tary of Commerce that 1 ,500,000 dollars 
will be appropriated from the recovery 
funds by the Government for the con
struction of a quarter-section of one of 
the seadrome landing fields long ad
vocated by Edward R. Armstrong. The 
implication that, should this section 
prove its case, the Government would 
construct a chain of five such seadromes 
across the North Atlantic at a cost of 
about 30,000,000 dollars, has injected 
another element of intense interest into 
the Atlantic airline question. 

Basically, the seadrome is a landing 
platform 1200 feet long and 350 feet 
wide, supported by streamlined, tele
scopic columns which extend far below 
the surface of the sea. Utilizing the 
known fact that below a compara
tively trivial depth there is no wave 
motion in the ocean, no matter how 
tumultuous the surface billows, Mr. 
Armstrong has placed his ballasting 
chambers deep in this zone of perpetual 
calm. At the same time he has raised 
the platform out of the water far above 
the highest recorded wave level. By rea
son of both these factors, and the open 
character of the columnar supports of 
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A drawing of one of the huge Martin 
planes being built, said to be capable of 
scheduled operation over the longest 
water gap between the hemispheres 

Copyright P:m-A merican Airways System 
the platform, it remains level and un
moved in calm and storm. 

Critics of the seadrome plan-and 
they have been not a few, including fli
ers of as much experience as Clarence 
D.  Chamberlin-allege : 

That before a chain of seadromes 
could be constructed, flying boats will 
be in the air capable of making the 
North Atlantic crossing by way of Ber
muda and the Azores, for example, with 
pay loads. 

That, while from an engineering 
standpoint, the landing fields may well 
do what their designer contends they 
will do, their maintenance cost would 
prove prohibitively high. 

That they necessitate the use of land 
planes over stretches of water 500 or 
600 miles long, or of amphibians which, 
in large sizes, are too heavy to be eco
nomically practical. 

That, i f  it is desired to break the 
Atlantic stretch into shorter segments 
than those provided by natural islands 
on either northern or southern route, 
mother ships of the Westfalen order 
could provide such intermediate points 
at a fraction of the cost. 

The advocates of the seadrome idea 
contend, however : 

That even when planes of sufficient 
range for the Atlantic journey, say by 
way of Bermuda and the Azores, are 
flying, their pay load could be multiplied 
by four by refueling them in the air or 
at sea from the seadrome bases. 

That reliability of airplane perform
ance has reached the point where 500 
mile stretches are not to be considered 
hazardous, and that even if land planes 
were to be used over such stretches, 
they could be provided with flotation 
gear, as are carrier fighting craft, so 
that, in emergency, swift power cruisers 
based at the seadrome could. rapidly ef
fect rescue of crew and cargo. 

That such a chain through the me
dium of tolls, would be a swiftly self
liquidating investment, and of as great 
importance to the nation as the Panama 
Canal. 

That the steady, ample landing fields, 
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provided with every sort of comfort, 
from hotel to swimming pool, would 
serve as the surest haven which could 
be provided for aircraft, having fixed 
position and dependable stability, re
gardless of weather. 

W
HETHER or not a seadrome chain, 
with its many intriguing possibili

ties, is forged to join us by a series of 
giant- links with the Old World, there 
can be no question that heavier-than
air equipment, fit to make the j ourney, 
will soon be in the air. 

The first of the giant flying boats 
under order for Pan-American may have 
emerged from the Sikorsky plant at 
Bridgeport ere this issue reaches its 
readers. It will have a range of 2500 
miles against a 30-mile head wind, with 
a mail load of at least 500 pounds. It 
will have a 1200-mile range, with 32 
passengers, and at least a 600-mile range 
with 50 passengers. These specifications 
apply also to its two sister ships under 
order. The three flying boats for the 
same line being constructed at Glenn 
Martin's Baltimore plant will appar
ently have even larger range and capac
ity. ( See also page 166, March 1933 
SCIENTIFIC AMERICAN. ) 

Conquest of the North Atlantic for 
scheduled flight does not mean that 
argosies of airplanes will carry the bulk 
of tourist travel to Europe this year or 
next. It does not mean that fast ocean 
liners must rust at their anchorage. Only 
those whose zeal outruns their judgment 
think of it as a threat to the steamship 
business. 

It does mean a magnificent speeding 
up of that small percentage of the mails 
which is really urgent-that a vital doc
ument can probably be delivered from 
San Francisco to London by air in 48 
hours or less, and that where time is 
really of the essence of things, states
men can be whisked from the shadow 
of the Washington Monument to Down
ing Street in perhaps two nights and 
a day. 

The dream forged in the splendor of 
the Spirit of St. Louis is coming true. 
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ASUNDIAL shows apparent solar 
time ; but, because of the variation 
in the length of its days and hours, 

this is not satisfactory for scientific pur
poses_ Therefore, man has made use of 
a fictitious "sun," which moves uniform
ly in the celestial equator_ By means of 
this fictitious sun, mean solar time 
(watch time ) is obtained_ 

The difference between mean time and 
apparent time is called the equation of 
time, which never amounts to more than 
a quarter of an hour_ By using the equa
tion of time a sundial can be constructed 
which will be an accurate timekeeper, 
the accuracy depending upon how care
fully the hour lines are laid out, the size 
of the dial, and the division of the hours_ 
It is not impossible to construct a dial 
that will show the time accurately to the 
nearest minute_ 

The hour lines for a sundial may be 
described upon almost any surface, in 
any position_ Rarely, however, does oc
casion arise for constructing a dial on 
any but a plane surface and in either a 
horizontal, vertical, or reclining position_ 

There are many different ways of 
computing the hour lines for each type 
of dial, all of which are good. The 
geometric method will be described, be
cause of its simplicity ; also because 
only the most common materials are 
necessary for the construction of the 
hour lines by this method, such as pen
cil, paper, straight-edge, compasses, 
and protractor. 

There are also many ways of laying 

Figure 2 
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out the hour lines by the geometric 
method, but only the simplest and most 
accurate constructions will be illus
trated. For their use no knowledge of 
mathematics or astronomy is necessary. 
The accuracy of this method is deter
mined by the care used in drawing the 
elemental lines. The ease and quickness 
with which the hour lines may be laid 
out make it very practical. 

B 

c 

Figure 1 

Before the hour lines for a dial can 
be computed, certain facts must be 
known. These are : I-The plane in 
which the dial will lie. ( Horizontal, 
vertical, or otherwise. ) 2-The latitude 
of the place where the dial is to be 
used. ( The latitude may be obtained 
from any good map. If greater accuracy 
is desired use the United States Geo
logical Survey maps. ) 

IT is also well to remember that the 
style should lie parallel to the axis 

of the earth and point to the celestial 
pole, and that the style and 12 o'clock 
line should lie in the plane of the 
meridian of the place. For those who 
are not familiar with the names applied 
to the various parts of a sundial, and 
as an aid to a proper understanding of 
the text, the following is a list of parts 
with a description of each : 

Meridian:  A great circle of the celes
tial sphere, passing through its poles 

and the zenith of a given place. A line 
on the earth, the plane of which, if 
produced, would cut the celestial sphere 
at its pole. This line must be determined 
before the dial can be placed in position 
to tell time. A simple and easy method 
for determining the meridian line ' at 
any given place will be described in a 
la ter article. 

Hour angle : The hour angle of the 
sun is that angle or arc measured by 
the time which has elapsed since it was 
last on the meridian. Since this angle 
depends upon time, it is  usually mea
sured in hours and minutes, instead of 
degrees. The hour is equal to 1/24 of 
a circumference, and since there are 
360 degrees in a circumference, one 
hour is equal to 15 degrees, two hours 
equal 30 degrees, and so on. 

Hour lines : The lines described on 
any surface for the purpose of telling 
time. 

Figure 3 

Dial plate : The surface upon which 
the hour lines are described. 

Gnomon : Any object which, by its 
shadow, serves as an indicator. 

Style :  That edge of the gnomon, ele
vated above the dial plate, which casts 
a shadow when the sun shines upon it. 

Substyle : The line upon which the 
style is erected, perpendicular to the 
plane of the dial. The base of the 
gnomon. 

H eight of the style : The angular or 
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linear distance of the style above the K Figure 4 H Now, with the radius BC, and cen-
substyle. ters at C, F, and G, draw the arcs T V, 

Substyle distance : The angle which / " "yS PQ, and SR. Divide these arcs into equal 
the substyle makes with the meridian // / /' ,. �,� parts of 15 degrees each. Draw lines 
or 12 o'clock l�ne. 

. �/�15' �.:::: � from F, C, and G, through the 
Center of dwl : In sundials, � _ ____ �.--t----'''-t-----?l.L----¥ �- �� points thus found, until they cut 

the point where all the hour � ';, .  ',;'-;>7- the lines KL, LM, and MH. 
lines meet. / Draw lines from A through the 

Declination of the dial : The angle ./ 
R points found on KL, LM, and MH. 

measured between the meridian pass- Also draw lines from A through the 
ing through the dial, and a plane per- points L and M. These will be the re-
pendicular to the plane of the dial. This quired hour lines. The hours may be 
angle is always measured from the divided into halves, quarters, and so 
south or north toward the east or west. on, by further subdividing the arcs TV, 

T
HE equatorial dial is the simplest 
form of the sundial and the easiest 

to construct. The plane of the dial lies 
parallel to the plane of the equator and 
it can be used at any place on the earth, 
provided the style is inclined at an 
angle above the horizon equal to the 
latitude of the place in which it is to 
be used. 

The style is a round rod, which passes 
through the dial plate and is perpen
dicular to it, and it should point to 
the celestial pole. The substy Ie is at the 
center of the dial, at the point E, Fig
ure 1. The height of the style is deter
mined by the size of the dial plate and 
is  usually made from 6 to 8 inches. 

The construction is as follows : 
With E, Figure 1, as a center, de

scribe a small circle whose diameter 
is equal to the diameter of the style. 

Also, with E as a center, describe the 
circle ABCD. 

Draw EB, for the meridian ; then 
draw the line 12a, for the 12 o'clock 
line, parallel to EB and tangent to the 
small circle representing the diameter 
of the style. 

9 3 

4 
5 

PI---....:....!.I.-....&.:....!.---y6 

Figure 5 

Now divide the circle into 24 equal 
parts, beginning at the point 12 ; and 
from the points thus found draw lines 
tangent to the small circle and on the 
same side with 12a. These lines will be 
the required hour lines. 

When the style has been erected per
pendicular to the dial plate the hour 
will be shown by the left-hand edge of 
the shadow. (Note : If the style is less 

than 1fs inch in diameter, or if the rod 
tapers to a point at the top, all the hour 
lines will be drawn from the center, at 
E ;  and the division of the hours will 
begin at the point B. ) 

Figure 2 shows the hour lines trans
ferred to the dial plate, and the method 
of numbering them, on the upper or 
north face. 

Figure 3 shows the position of the 
dial when in use. 

This dial will show the time from 
sunrise to sunset throughout the year, 
if the hour lines are inscribed on both 
faces of the plate. Otherwise the dial 
would show only the time during the six 
months of summer, between the equi
noxes. 

An equatorial dial must be so placed 
that the style points to the celestial 
pole, which will be at an angle above 
the horizon equal to the latitude of the 
place. The plane of the dial must be 
perpendicular to the style,. and the 12 
o'clock line must lie in the plane of 
the meridian. 

T
HE horizontal dial is the most com
mon type of dial. Its plane lies paral

lel to the plane of the horizon. Figure 4 
shows the construction of the hour lines 
for the latitude of  43° 10'. 

The style points to the celestial pole. 
The substyle is the 12 o'clock line 
and lies in the plane of the meridian. 
The height of the style is equal to the 
latitude of the place ( 43 ° 10' in the in
stance chosen for an example ) .  

The construction is as follows : 
Draw the horizontal line FAG, Fig

ure 4. ( This will be the 6 o'clock line. ) 
At A,  draw AC perpendicular to FAG. 

( This will be the 12 o'clock line . )  
Draw AD so that the angle DAC i s  

equal to  the latitude of the place. ( In 
this case 43 °10'. ) 

From B, on AC, draw BE perpendicu
lar to DA. 

Make BC equal to BE ; then make 
AG and AF equal to A C. 

Draw lines FC and CG. Through 
B draw a line parallel to FG, cutting 
CG at M, and FC at L. Through the 
points L and M draw the lines LK and 
MH parallel to AC. 

PQ and SR, Figure 4, into the desired 
number of parts. 

Figure 5 shows the hour lines trans
ferred to the dial plate, and the way in 
which they should be numbered. 

Figure 6 shows the position of the 
dial when in use. 

This dial will show the time, in the 
latitude for which it is constructed, 
from sunrise to sunset, throughout the 
year. 

To set the dial, first place it in posi
tion and carefully level it. Then orient 
it, so that the sty Ie points to the pole 
and the 12 o'clock line lies in the plane 
of the meridian. 

(N ote : When the hour lines are 

Figure 6 

transferred to the dial plate, allowance 
must be made for the width of the gno
mon. In Figure 5 this has been exag
gerated. Thus BB and AA represent the 
width of the style. Also note that the 
7 and 8 hour lines in the evening do not 
converge in the same point as the after
noon hours, but on the opposite side 
of the gnomon where the morning hours 
converge, because they are the pro
longation of the same hours in the 
morning. The same is true of the 4 and 
5 hour lines in the morning. )  

T
HE horizontal and equatorial dials 
are often used as accents or focal 

points in th� garden or on the lawn. 
They should be placed where there is 
little or no interference from the sur
rounding buildings and trees. 

• 

« The next article will describe meth
'\ ods for determining a meridian 
line, the declination of a plane, and the 
construction of the south vertical dial. 



THE AMATEUR AND HIS MICROSCOPE-VIII 

THE DETECTION OF FOOD 

ADULTERATIONS AND SPOILAGE-II 

( Continued from January ) 

F
INELY ground woody substances 
added to coffee and spices are more 
difficult to detect than are starch 

granules, but by constant examination 
of the pure and unadulterated product 
the microscopist can quite readily find 
and identify such substances as saw
dust, ground bark, ground cocoanut 
hulls, bran, hulls, and weed seeds. 
Products of this type are examined 
unstained, either in a water or glycerine 
mount. 

Tea sometimes is treated with a very 
small quantity of certain coloring ma
terials to give it a bright color or a 
gloss, in order to make a poor grade of 
tea appear to be of a higher quality. 
But if the dust sifted from such a 
product is examined under a micro
scope, the solid particles of the color
ing material can readily be found. 
Other leaves are seldom added to tea as 
an adulterant, but in such a case the 
foreign leaves are easily detected after 
the tea has been soaked in hot water 
for a few minutes to allow the leaves 
to uncurl, and carefully spread out 
on a piece of glass, because the true 
tea leaf is very characteristic in 
shape and structure, and is easily 
distinguished from other leaves. 

Of course there are some types 
of food adulterations that cannot be 
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found with a microscope, but must be 
found by chemical analysis. Although 
the detection of preservatives and 
dyes is chiefly accomplished by chemi
cal analysis, some can be found by a 
careful microscopic examination of the 
material for certain crystalline and un
usual structures which readily can be 
identified. 

Some crystalline structures are beau
tiful under the microscope, and here 
again the amateur microscopist can find 
numerous crystalline substances right in 
his own kitchen. Salt, sugar, borax, and 
Epsom salts are all beautiful under 
the microscope. The most perfect crys
tals are obtained by dissolving some of 
the material in a little water, and al
lowing a drop of the solution to dry 
on slides, and then examining the 
51 i des without cover glasses under the 

White pepper adul-
terated with ground .. 
c o c o a n u t  h u l l s  
( note one showing 
in center) • x200 

L e f t : G r a i n s  o f  
cane sugar, magni. 
fied about 50 times 

<Eo- Courtesy Bausrh and Lomb .-,.. 

At right:  Crystals of common table 
salt, or sodium chloride, magnified 200x 

microscope. This should be adjusted 
to give about 1 00 diameters mag
nification. 

The use of artificial dyestuffs in 
cheaper varieties of jellies, jams, cat
sups, and sauces gives these products a 
very desirable color, and tends to mis
lead the public and to create the wrong 
idea of the true color of the pure food. 
Many food colors are harmless and un
objectionable when used in confections 
and desserts, but when used to cover 
inferior quality, they are properly con· 
sidered as adulterants. In detecting 
some dyes, a microscopic examination 
reveals small particles of pigments 
which are not soluble in water, or which 
have been crystallized out by chemical 
treatment. 

S
OMETIMES coloring materials are 
added to tomato products to cover 

up the use of sub·standard or unripe 
fruit. Even though the product appears 
to be of excellent quality, the micro
scopist examines it just as carefully as 
if it were brownish or off-color. He can 
soon tell whether the manufacturer 
used wholesome ripe tomatoes, green 
tomatoes, or tomatoes which were 
over·ripe and spoiled. He examines 
the particles of the fruit to determine 
its degree of maturity, and also 
searches for the yeasts, molds, and 
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bacleria, which, although killed by ster
ilization, are present in the product. The 
number of these organisms reflects the 
quality of the raw material used ; and, 
by finding the percentage of the fields 
eontail1ing mold, by using a specially 
designed slide, the microscopist can de
termine the percentage of spoiled ma
terial put into the product when it was 
manufactured. He can tell, by the type 
of organisms present, whether the toma
toes were too ripe, improperly trimmed, 
or whelher the equipment used in the 
preparation of the product was lIndt'an 
and improperly sterilized. 

Although the amateur cannot expeet 
to count the molds in tomato products 
aceurately, he can familiarize himself 
with the general structure of the tomato 
and of the various types of molds that 
he would expect to find in fini"hed to-

malo products, and in that way pre
pare himseH later to approximate the 
results of the skilled microscopist. 

His first duty is to coHect several 
sound tomatoe�, and a few with de
cayed spots of different types_ If the 
spoiled fruit cannot be found it can 
be prepared by allowing sound toma
toes to stand at room temperature for 
several days until a growth of mold if' 
visible_ 

H
E should examine the sound ripe 

tomato first. By cutting it in half 
transversely the vatious parts can be 
noted-the peri carp or the fleshy wall 
wrrounding the seed cavity, the epicarp 
or skin, the mesocarp or middle layer 
of the pericarp, the endocarp or inner 
layer of the pericarp, the septa or the 
dividing walls, the seed cavities, and the 
core. Then, with a pair of forceps or 
tweezers, a small strip of the epicarp 
(skin) is stripped off and is floated in 
a drop or two of water on a clean glass 
slide, covered with a cover glass, and 
examined under the microscope, which 
has been adjusted to give a magnifica
tion of 90 to 100 diameters_ Very thin 
sections of the endocarp and mesocarp 
are examined in the same manner. Small 

S C r E � T j F r C  A M E R r C A N  87 

bundles of fibers can be found penetrat
ing these sections, and these particu
larly should be noted as they very easily 
might be confused with pieces of mold 
filiment. The microscopist then should 
examine a thin cross-section and a (hin 
longitudinal section of the core, and 

�".., _____ a 

"""�-- b 

irll--_ e 

, 

Cross-section of a common toma
to: a, b, c, pericarp; a being the 
epicarp, b the mesocarp, and c the 
endocarp. D is a septum, e the core, 
f a seed cavity, and g several seeds 

. , <  Left: Aspergillus niger 
(xlOO), a type of mold 
sometimes found on toma
toes. Right: Aspergillus 

" c1avatus (xlOO) is a mold 
causing softening of the 

.• p e r i c a r p  of tomatoes.  
Below: Mucor agariens15 
from a mushy tomato 

'. 

:,<ome of th(� ge1atinous substance sur
rounding the seeds_ After this is com
pleted he is ready to examine tlu' dt,
cayed tomatoes_ 

The decayed fruit should he exam
ined just as the sound tomato was ex
amined. the parts compared, and the 
differences noted. 

After the microscopist has thoroughly 
familiarized himself with the structure 
of the various parts of both sound and 
decayed tomatoes, he is ready to study 
the �rganisms causing the lecay. Th�' 
most prevalent and most easily recog
nized types of organisms which cause 
decay are' molds. 

�.f�lds vary greatly in color, shape, 

size, and method of reproduction, but the 
types most frequently found in tomato 
products appear as long hairlike threads. 
Alternaria, the mold which causes "black 
rot," produces large amber-colored spores 
which are shaped like Indian cJubs with 
muriform divisions. This is the mold 
which most frequently causes decay ill 
cracked and sunburned tomatoes_ 

To examine the mold, a small por
tion �ust be teased from the moldy 
tomato and placed in a drop of oil or 
glycerine on a clean glass slide, where 
it is carefully .spread out with needles. 
a cover glass dropped over it, and ex
amined under the microscope, which i.'i 
still set to give a magnification of 90 
to 100 Jiameters_ 

Tomato products such as tomato 
juice, puree, and catsup can he ex
aminf'd. hut even to approximate tlw 

• 
, ,. 

• • 

,. • -
• 

. - t 

• 

results 01 the skilled mictoscopist, the 
amateur must supply himself with a 
specially designed slide and cover 

I glass, and should study thoroughly 
and follow carefully the procedure 
as outlined in detail in certain gov

ernment bulletins which should he 
available at most public Hbraries. 

Time, special training, and experi
ence are required of the analyst before 
his results are dependable, hut t.his type 
of microscopic analysis rapidly is he
coming routine procedure in an branch
es 01 manufacturing where tomatoes and 
tomato products are used. 

It is unfortunate that we cannot a1-
·ways be certain that our food is abso-
1 utely pure, hut in recent years food 
manufacturers have been striving to pro
duce better foods than formerly were 
produced, and they realize that labor
atory control is the best check of qual
ity of raw materials and finished prod
ucts ; also that a skilled microscopist 
can save much valuable time and ma
terials by his routine examinations_ 
Perhaps it is partially because of his 
vigilance that the foods we buy today 
are purer and less frequently adulter
ated than those which were on the 
market ten or twenty years ago. 



THE SCIENTIFIC AMERICAN DIGEST 

Motor Cars for 1934 

WHAT is probably the most notable ad
vance in motor-car engineering for 

1 934 is the so-called "Knee-Action" front
wheel suspension used by General Motors_ 
In an attempt to improve riding qualities 
of cars, many changes in design of front 
ends have been tried, but always along the 
same general lines. It has been well known 
that if the front springs could be "softened," 
a great improvement would be possible, but 
any such softening, if carried far enough 
to achieve the purpose, would result in 
other troubles with steering and braking. 
Therefore individual springing of the front 
wheels was tried and after much develop
ment work has been offered to the public. 

In the design that has been adopted for 
Buick, and illustrated in these columns, 
each front wheel is mounted directly to 
the frame through two V-shaped arms, one 
above the other. The arms are hinged at the 
frame, while the apex of each terminates in 
a vertical steering knuckle support. Thus 
both the front axle and the conventional 
flat springs are eliminated. A coil chassis 
spring is located between the lower V and 
the frame. By this construction the spring 
is relieved of all work except that of carry
ing the load, and the wheel is left free to 
move up and down in perfect alignment 
and without motion in any other direction. 
With this type of suspension there is  con
siderable spring travel and it was found 
necessary to help dampen this movement 
by the installation of rubber bumpers in
side the coil springs to take care of com
pression, and other bumpers on the frame 
to take care of rebound. 

The upper of the two V-arms in the Knee
Action unit is connected directly to the 
shock absorber mounted on the upper part 
of the frame. It will be noted from one of 
the photographs that the whole front end 
of the car has been redesigned and strength
ened to take care of the stresses that were 
formerly absorbed by the axle. 

Steering mechanisms with independently 
sprung arms had to be completely rede
signed in order to take care of the wheel 
action. A bell-crank mounted in the center 
of the front frame member is connected 
through a drag link with the Pitman arm. 
This bell-crank operates individual tie rods 
to each front wheel. 

The above description is of the system 
used on Buick, Cadillac, La Salle, and 
Oldsmobile ; independently sprung front 
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wheels, also doing away with the front 
axle, but of different mechanical design, 
are features of Chevrolet and Pontiac. 

Another line of cars which will be 
equipped with independently sprung front 
wheels is the Hudson. In these cars will 
be incorporated what is known as the 
"Axleflex" method of independent spring 

suspension, to be furnished as optional 
equipment. While this new method provides 
something that might be likened to the 
knee-action described above, it does not 
dispense with the front axle which is so 
designed that flexibility is permitted in a 
vertical plane. 

The outstanding body improvement to be 
incorporated in the 1934 Ford line is a 
novel ventilating system which permits the 
use of single plates of glass in each door. 
When the glass of the door windows is 
raised in the conventional manner by turn
ing the handle until the top is reached, 
another half turn of the handle causes the 
glass to slide backward horizontally, thus 
creating a vertical opening between the 
edge of the door or body frame and the 
glass. This slot serves as a means of ex
hausting air from the interior of the body. 
In addition to normal leakage, the entrance 
of air in small quantities is permitted 
through holes in the bottom edges of the 
doors. This air passes upward within the 
shell of the door and into the body along 
the window ledges. The small amount of air 
thus admitted and the surface over which 

Left: The new Buick steering linkage 
and, below, Buick frame cut away to 
show spiral spring and "Knee-Action" 
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it is  spread in entering prevents drafts yet 
assures an increasing amount of ventilation 
as one or more of the window slots is opened. 
There is also a cowl ventilator. 

A departure from standard auto finishing 
practice is found in the Ford bodies where 
a new enamel, which is claimed to have un
usual wearing qualities, will be used for 

Window in new Ford opened from 
the front edge to permit draft-free 
ventilation of the interior of the car 

both bodies and fenders of all models. The 
most noticeable mechanical change in the 
engine is a dual intake manifold combined 
with a dual down-draft carbureter. The 
manifold is combined with the valve cham
ber cover. The standard Ford models will 
be equipped with fuel pumps but a limited 
number of cars will be supplied with a self
feeding carbureter used in conjunction with 
the present type of single manifold. 

Engineers of the Lincoln Motor Company 
have decided to concentrate upon the pro
duction of a single 150 horsepower, 12-
cylinder, V-type engine and this will be the 
only Lincoln power plant available in 1934. 
It will, however, be mounted on either a 
136-inch wheelbase or a 145-inch wheel
base chassis according -to the desires of the 
purchaser. The Lincoln bodies will be 
equipped with a ventilating system similar 
to that used in the Ford and described 
above. New equal-action brakes with cable 
conduit control and a vacuum brake booster 
will provide ample braking for even emer
gency stops with but little pedal pressure. 
The maximum compression pressure in the 
Lincoln engine is 132 pounds per square 
inch but new aluminum cylinder heads are 
said to permit the use of this high compres
sion without requiring premium fuels. The 
pistons used in this engine are plated with 
aluminum oxide which provides an un
usually hard surface. (It will be interesting 
to note in this connection the first para
graph in the center column of page 81 of 
this issue wherein is described the use of 
aluminum oxide on telescope mirrors. )  

Individual draft-proof ventilating systems 
were first introduced by Stutz in 1926 and 
have been available ever since. It  is again 
offered as optional equipment on the 1934 
Safety Stutz models. Stutz also offers ther
mostatically controlled hood doors which 
eliminate the necessity of the driver open
ing and closing the doors to conform to 
weather conditions and engine tempera
tures. The doors on each side of the hood 
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Physiological Effects of Alcoholic Drinks 

AFTER the first glass of cham-
pagne we notice the conversa

tion, instead of being spasmodic and 
forced, becomes general and free. 
• • •  Each man thus not only reveals 
himself more to his fellows but is 
more ready to appreciate the merits 
and conversation of those around 
him. In a word, the use of alcohol 
in moderation promotes good fellow
ship. With this greater freedom of 
interchange of ideas there is less re
straint of gesture ; facial expressions 
become more animated ; ideas in 
every man seem to flow more freely 
and speech becomes more ready. 

". • • But when the party breaks 
up and its members enter their vari
ous automobiles for the trip home, 
have their psychological reactions 
and their muscular coordinations 
been so dangerously affected that, as 
motorists, they are to some degree 
menaces to public safety? Or if it is 
a mid-day meal and they have an 
afternoon of work in office, shop, or 
factory before them, have their 
physical and mental efficiencies been 
impaired by this convivial feast? • • •  

"The basis of discussion of this 
question ( liquor ) should be shifted 
• • •  to 'the sounder basis of the con
trol of the sale of alcohol as a nar-

are controlled independently of the doors 
on the other side. 

De Soto is this yeai' offering the nearest 
approach to the streamlined motor car that 
has yet been available in production lines. 
The reader is  here referred to the article 
entitled "Streamlining and Your Automo
bile" and particularly to Figure 10 on page 
79 of this issue, wherein is shown the gen-

Diag;am of the combined body and 
chassis construction of the De Soto 

eral design of a streamlined car similar to 
that now offered by De Soto. Another fea
ture of the De Soto is that the body and 
chassis are built in one unit using prin
ciples of cross-bracing that have been 
proved highly successful in bridge construc
tion. Thus the body can be made more rigid 
and there will be less likelihood of squeaks 
and rattles over a long period of time. 

-
Too Much Medicine 

MEDICINE droppers with flared tips are 
not sufficiently accurate to use in 

measuring a dose of medicine prescribed in 
drops, it appears from studies by Profes
sor William J.  Rusa and Lydia J.  Rusa of 
the University of Florida. In their report 
to the American Pharmaceutical Associa
tion they mention the case of a child who 
showed symptoms of overdosage with bella
donna as a result of the use of this type 
of dropper for measuring the dose. 

Droppers with flared tips are commonly 
used for dropping liquids into the eye, the 

cotic drug. However, the use of alco
holic liquors by a large proportion 
of the population is a striking testi
monial to its contribution to the 
pleasures of life and to conviviality. 
The solution of the question of 
liquor control should possibly be a 
compromise between these opposing 
arguments." 

The above comments, taken almost 
at random from a three-page article 
with graphs published by us in our 
October, 1930, issue, were selected to 
indicate the availability of a sane 
and authoritative discussion on this 
very timely subject. Since a number 
of people have asked us for an 
article of this nature, we wish to 
point out that we covered this sub
j ect sufficiently far ahead of repeal 
to give the opposing forces informa
tion to help them carry on their 
fight. We have recently received sev
eral requests that we publish an ar
ticle of this nature ; instead, we have 
planned to make a separate reprint 
of this discussion in its entirety for 
any who may desire it. We will be 
glad to mail these three-page re
prints to our readers for 25 cents 
each, or will be glad to make a 
special low quotation on large quan
tities. 

flared tip serv i ng to protect the eye from 
injury. When used for medicine to be taken 
internally, the Florida scientists recom
mend that the dispensing pharmacist check 
the size of the drops from the dropper be
fore giving it to the patient. The drops 
from such droppers were found to be from 
35 to 60 percent larger than the standard 
size drop recommended by the International 
Pharmaceutical Conference at Brussels.
Science Service. 

-

Research Makes Little Failure 
A Big Success 

MEN have been recognized and honored 
for their contributions to science, but it 

was not until December 8, 1933 that a com
pany was singled out for recognition of 
group effort and attainment in chemical 
engineering. The Carbide and Carbon Chem
icals Corporation was the company so 
honored, and the award was made by a 
distinguished committee of chemical en
gineers in behalf of the technical journal, 
Chemical and Metallurgical Engineering. 
This honor was conferred in recognition of 
the company's unique feat of creating a 
great synthetic aliphatic chemical business. 

Among the many interes'ting developments 
recounted in connection with the award is 
the story of "Flavorol." According to re
ports, a number of years ago the research 
laboratory developed a prod uct that might 
be substituted for ethyl alcohol in the mak
ing of flavors, extracts, essences, and the 
like. It was christened "Flavorol." It seemed 
to have all the desirable properties and was 
an exceedingly good solvent. But marketing 
was not allowed to begin at once. The man
agement knew this product was to go into 
many cosmetics, pharmaceuticals, or even 
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foods. Its physiological properties were in· 
vestigated by the corporation with the use 
of thoroughly competent toxicologists and 
physiological chemists engaged specifically 
for this purpose. The result must have been 
something of a shock to the management. 
The product was so good a solvent that it 
dissolved material from the stomach and 
intestinal linings undesirably. No attempt 
was ever made to market the product for 
these uses. 

"Flavorol" seemed doomed to suffer un· 
timely demise. But a compound with these 
valuable properties certainly ought to be 
useful, so the research executives reasoned. 
They tried it out in new fields, where in
ternal consumption is not contemplated and 
the degree of toxicity noted is no greater 
than that of other accepted chemicals. It 
became necessary to re·christen the child 
of the laboratories. And under its new name, 
it is today widely known as "Cellosolve." 
It is the most potent and widely used of 
the cellulose nitrate solvents, a necessity for 
modern plastic making in many of its sub· 
divisions. Research, seemingly unsuccessful, 
by more research produced a tremendous 
success.-A . E. B. 

• 

Photographing a State from the 
Air 

THE Institute of Geographical Explora
tion at Harvard University performed 

a wonderful feat in making an air map of 
Massachusetts, the first state to be com
pletely covered. The area of 8039 square 
miles was the largest ever surveyed in this 
fashion. The altitude of the camera was 
15,000 feet and the scale of the photo
graphs was 1/30,000 or two inches to the 
mile. Only 800 composite photographs were 
taken, with five exposures to each, and the 
total flying time was limited to 24 hours 
40 minutes. This great achievement was 
made possible by the use of the Fairchild 
Five-Lens Aerial Camera, the result of many 

years development by the Army Air Corps, 
the Corps of Engineers, and the Fairchild 
company. This five·lens camera has virtu
ally revolutionized the art of aerial pho
tography. 

When Lieutenant James F.  Phillips of the 
Corps of Engineers loaded the camera into 
the Fairchild 71, he was employing a plane 
standard in every particular, except that 
the floor had been made thinner in order 
to avoid interference with the lenses of the 
camera. The camera hole was located in 
the rear of the cabin, very close to where 
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the baggage compartment is placed in the 
regular commercial airplane. By this loca
tion, the wheels of the landing gear were 
almost entirely removed from the field of 
view of the camera. 

The airplane engine was equipped with 
a powerful blower to maintain power at the 
high altitude used. Oxygen was supplied to 
both pilot and photographer to enable them 
to do their work efficiently. Just behind 
the pilot a single· lens camera was placed 
for control purposes, and near each camera 
hole there was a smaller hole for the ver
tical view finder. Otherwise no special 
equipment was called for. 

The new camera weighs 104 pounds and 
is actually five cameras in one. A central 
lens takes a vertical photograph about five 
inches square. The four other lenses take 
oblique photographs simultaneously. The 

Above : Front view of 
Fairchild F i v e - L e n s  
Aerial Camera used in 
mapping Massachusetts 

Le/t: Preparing to place 
one of the multiple lens 
camera in the cabin of 
the photographer's plane 

five pictures are assembled into one group 
in the form of a maltese cross. The camera 
is able to photograph a larger area in less 
time than any other camera in the world. 
A single-lens camera would have required 
many more photographs and about seven 
times as long a period in mapping the state 
of Massachusetts. The camera costs about 
12,000 dollars, which includes transforming 
equipment, arc lights, and so on. The five 
lenses have to be as nearly identical as 
possible : actually they are ground down 
to a common focal length with a variation 
of less than a quarter of a millimeter. All 
the final settings and adjustments are done 
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under a microscope. The most precise as
tronomical instruments are not constructed 
more carefully. 

Each of the five cameras or chambers has 
its own film magazine accommodating suf
ficient film for approximately 200 expos
ures, but the films in all five are advanced 
simultaneously by a single crank. The shut
ters of all cameras are simultaneously 
tripped. After the film is developed, the 
negatives exposed in the central or vertical 
camera are contact-printed. Those obtained 
in the four oblique chambers are rectified 
or "horizontalized" and brought to the same 
scale as the contact print by means of a 
rectifying printer. 

Experience has shown that the most 
efficent angular scope is about 70 degrees 
each side of the vertical, for maximum 
sharpness of the photographic image, which 
is adversely affected by the large magnifica
tion required and by aerial haze. 

The covering power is enormous. With the 
140 degree coverage ( that is, twice 70 de
grees on each side ) , at 20,000 feet altitude 
the camera photographs a strip of terrain 
20 miles wide. This enormous covering 
power reduces the photographic flying, the 
instrumental control, and the laboratory 
work. When using 60 percent overlap, the 
centers .of seven consecutive photographs 
in each direction fall on each print. As a 
matter of fact, overlap is used both forward 
( 60 percent ) and laterally ( 50 percent ) . 

Surveying parties are put into the field 
and the positions of a number of points 
which appear on the photographs are ac-

Le/t: A much reduced 
reproduction of maltese 
cross formed by combin
ing aerial photographs 

Below: Top view of the 
multiple camera, show
ing winding crank for 
film, and indicating dial 
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curately determined. When these control 
positions have been obtained and plotted on 
a master sheet, the photographs are used 
as plane table sheets as in ordinary ground 
surveying. 

One fl ight instead of six, and twenty 

The five· lens camera installed in 
the cockpit of a cabin type plane 

photographs instead of one hundred is what 
the five·lens camera achieves. 
In the Massachusetts survey, 800 photo· 

graphs of t he maltese cross type were 
taken. These 800 photographs made a for· 
midable stack eight feet high, for the pa· 
tient laboratory men to rectify and as
semble.-A. K. 

-

Australia's Air Trophy 

T
HREE thousand dollars' worth of 18 
carat Australian gold has gone to the 

fashioning of a cup to be presented to the 
winner of the 75,000-dollar air race from 
London to Melbourne in connection with 
the Centenary celebrations this year. 
The cup which, with the prize money, 

has been given by Sir MacPherson Robert· 
son, the Australian millionaire confection· 
ery manufacturer, has just been finished. It 
is the largest gold cup ever made in Aus· 
tralia. It stands 22 inches high and is in 
the form of a two-handled vase of classical 
design. On opposite sides are two solid gold 
spheres, representing the two hemispheres, 
surmounted by airplanes. Arrangements are 
being made for its display in London, New 
York, Paris, Berl in, Vienna, and San Fran· 
e isco. 

-

Testing in the Tides 

O
UR Army Air Corps frequently has 
to operate in sub-tropical climates ; 

therefore dopes, paints, and protective 
coatings of their airplanes must be tested 
for efficiency under sub·tropical weather 
conditions, as well as moist, salt bearing 
air. Accordingly, Chapman Field, 15 miles 
south of Miami, Florida, was selected for a 
testing station, where wings, bodies, and 
so on are mounted in exposure racks. Now 
the severity of the exposure tests has been 
increased by using "tide-water racks." 
Wing panels mounted on these racks are 
subjected to complete immersion at high 
tide, while at low tides they are exposed to 
sun and air. These t ests will give, in par· 
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ticular, valuable information on the corro
sion resisting properties of the metal 
airplane.-A. K. 

-
Anti·Aircraft Searchlights 

A N important step in the modernization 
J-\. of the equipment of our Army was 
taken when the War Department announced 
the awarding of contracts to the Sperry 
Gyroscope Company of Brooklyn, New 
York, for 104 sixty· inch high-intensity anti
aircraft searchlights amounting to 2,015,900 
dollars. These are the largest and most 
powerful searchlights in the world. Sixty· 
one will be mounted on trailers and 4·3 
will be of the mobile type, which are 
mounted on a small chassis which can 
he easily loaded on a truck. These search
lights can be operated anywhere that it is 
possible to drive a truck, inasmuch as cur· 
rent for the sean:hlights  i s  supplied by a 

Upper right: One of the 
largest and most power· 
ful anti·aircraft search· 
lights, mounted on a small 
chassis. Right: The same 
light ready for transpor' 
tation on a motor truck. 
Below: 800,000,000 beam 
candlepower piercing the 
darkness, from one of the 
remarkable searchlights 
described in these columns 

generator driven by the power plant of the 
automotive trucks. The power of each l ight 
is 800,000,000 beam candlepower, the re
sults of some 18 years' development carried 
on by the Sperry Gyroscope Company, in 
co-operation with Army engineers. The rays 
of these powerful lights have been seen by 
fliers at distances exceeding 100 miles. 
Remote control makes it possible for the 

operator to stand several hundred feet from 
the light and yet maintain perfect control 
of its operation. Remote control is essential 
in . efficiently operating these lights. The 
useful range of a searchlight is increased 
by placing the operator at a point remote 
from the searchlight, thus eliminating the 
necessity of peering through the beam. 
These ' new lights are constructed of an 
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aluminum alloy which, due to its light 
weight, makes it possible to produce 480,000 
beam candlepower for each pound of 
weight compared to only 27,000 candle
power per pound developed in older types 
of searchlights constructed of sheet metal. 

• 

Baby Planes 

T
HE recently appointed Director of Aero· 
nautics in the Department of Commerce, 

Eugene L. Vidal, is an experienced pilot, 
well versed in aviation matters. He has 
cansed an immense stir in the aviation 
world by issuing a questionnaire to licensed 
pilots, student pilots, and mechanics, in· 
quiring whether such men would purchase 
a baby or "flivver" airplane of low price 
and certain special characteristics. J n the 
introduction to the questionnaire Mr. Vidal 
said : "We cannot hope for a natural , 
healthy, and widespread growth in the pri. 
vate flying business until we develop a 
product that will appeal to the man who 
can afford only a few hundred dollars for 
an airplane. Volume production and con· 
sumption of a popular priced airplane will 
give the proper impetus to an increase in 
the number of airports, flying schools, fly· 
ing clubs, and pilots who will fly only for 
pleasure." 
He defined the characteristics of thi s 

plane for private use as follows :  
"It i s  comparatively easy t o  design and 

t urn out, on a volume production scale, a 
small airplane which will sell for around 
700 dollars. Such a craft would be a two· 
place, low·wing monoplane, constructed of 
a new steel alloy, fitted with an 8·cylinder 
small-bore engine of about 4000 r.p.m. and 
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a geared propeller. The landing speed would 
be about 20 miles per hour using air brakes. 
The plane would be rugged and durable 
and one that would require very little at
tention. In fact, it is  entirely possible for it 
to be operated for the full span of its life 
without major overhauls. Rather than sub
ject the airplane to a major overhaul after 
several years of service, it probably would 
be more economical to purchase a new one 
when that time arrived. Arrangements 
would be made for selling the plane on a 
credit basis." 

There are about 14,000 licensed pilots, 
11 ,000 . student pilots, and 8500 licensed 
mechanics in the United States, and only 
about 7000 licensed aircraft. Apparently an 
opportunity exists to sell say 10,000 planes 
of this "flivver" type. The proposed con
struction of 2000 new airports, with loans 
from the R.F.C., would certainly help this 
market. That the Chrysler Corporation h�s 
engaged Major Seversky to develop his 

Eugene L. Vidal, Director of Aero
nautics in Department of Commerce 

plans for a small ship to sell under 1000 
dollars is an encouraging omen. 

We thoroughly approve of Mr. Vidal's 
bold plan, but we see some difficulties in 
its execution. 

It is inconceivable that one manufac· 
turer could capture the entire market. There 
would be keen competition, and hence a 
reduced volume for each constructor. This 
would militate against the theoretically 
conct;ivable price of 700 dollars. 

To secure a landing speed of 20 miles 
per hour, even with the use of flaps, is ex
tremely difficult. The loading per square 
foot of wing area has to be so light that 
the plane becomes one of comparatively 
large dimensions, and the top speed be
comes low. Moreover, a plane with very 
light loading behaves badly in gusty weath
er. It partakes more of the character of 
a fair weather plane, suitable only for air
drome flying or very short cross·country 
hops. 

Alloy steel, of high strength character
istics, is difficult to employ in small planes. 
The sections small enough to make use of 
their theoretical strength are too small for 
practical construction. 

If the plane is to be rugged enough to 
avoid overhauls, its structural weight will be 
high. This militates against the light load· 
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A "Flying Fortress," carrying five machine guns and a bomb 

ing necessary to give the 20 miles an hour 
landing speed. 

There is no engine of the desired char
acteristics yet available. 

It is not an easy task to design such a 
plane. It is a task which will test the in
genuity of the designer to the utmost, and 
one which may require years for its solu
tion. Attempt after attempt to meet a similar 
specification has ended in only indifferent 
success. 

But if we differ with Mr. Vidal on the 
technical aspects, we think he is absolutely 
right in stating the problem, in stimulating 
thought, and in setting hundreds of eager 
minds to work in its solution.-A . K. 

-

Gasoline More Powerful Than 
TNT 

GASOLINE is an explosive ten times 
more powerful than TNT, Dr. George 

Granger Brown, professor of chemical en· 
gineerin g  at the University of Michigan, 
declared in an address on "Combustion of 
Hydrocarbons" before the Chicago Section 
of the American Chemical Society. 

"We cannot put TNT steadily to work 
because we do not know how to control 
its explosion," Dr. Brown said. "No one 
would think of trying to run an engine on 
TNT or dynamite because the vi()lence of 
the explosions would tear the engine to 
pieces. A gallon of gasoline exploded under 
the same conditions could do ten times the 
damage of these high explosives. However, 
it works harmlessly and usefully because 
we know how to control and harness its 
explosive power." 

• 

A Flying Fortress 

THE Curtiss Aeroplane & Motor Cor
poration is building 46 two-seater A-12 

attack monoplanes for the Army Air Corps, 
powered with the Wright 700 horsepower 
Cyclone engine. The A-12 is  often referred 
to as a "Flying Fortress" because it car
ries five machine guns and a bomb under 
the fuselage. It is built entirely of metal, 
including the covering of wings and 
fuselage. Slots at the leading edge and 

flaps at the rear edge reduce the landing 
speed. Pilot and gunner are seated in en· 
closed cockpits, provided with ample win
dows. Ships fly far too fast to-day for the 
open cockpit to be really efficient even for 
fighting planes. 

Bracing wires on the A-12 run out from 
the fuselage to the upper side of the wing, 
and to the under side of the wing from the 
landing gear. The principle of internal brac
ing is sacrificed, but the structural weight 
is considerably reduced thereby. 

A two-seater attack plane of this type is 
a terrible menace to soldiers on the march. 
-A. K. 

-

Flying Stewardesses 

T
HE attractive young ladies in the pho
tograph are grouped in front of a Boe

ing transport of the type used on the 

Airline stewardesses 

Chicago-Pacific coast division of United 
Airlines. These young ladies must not 
weigh more than 120 pounds. They wear 
trim uniforms, serve luncheons aloft, answer 
questions concerning points of interest on 
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Two of the new feathering-blade ship drives installed on the Kempten 

the airway, provide reading and writing 
material, see that passengers are comfort
ably seated in their reclining chairs, and 
above all maintain the morale of passengers 
when this sinks low under the influence 
of strange surroundings ! -A .  K. 

-

Nose Is Gateway Of Invasion 

EXPOSED endings of the nerves of smell, 
in the delicate membranes lining the 

nose, are the gateway by which the virus 
of poliomyelitis ( infantile paralysis ) may 
enter the system. The nerve trunks to the 
brain, nerve connections in it, and nerves 
returning to the body surface are the paths 
the invasion follows. So long as it  stays with 
nerve tissue, the disease virus is to a large 
degree isolated from the blood and lymph, 
so that protective substances formed in the 
body or introduced into it cannot reach it 
effectually, and it  is  free to continue its 
malignant work. 

This, in brief summary, is the story of 
poliomyelitis invasion, as studied by Dr. 
Simon Flexner, director of the Rockefeller 
Institute for Medical Research, New York 
City, and reported before the National 
Academy of Sciences.-Science Service.  

( The statements made above have further 
bearing on the fact, well-known to physi
cians, that cases of poliomyelitis have been 
caused by the dangerous practice of pulling 
hairs from the nostrils, thus opening a path 
for infection with the virus.-Editor . )  

• 

Winter in Summer 

SHOOTING high into the air from an oil 
well, carbon dioxide fell in the form of 

snow and suddenly transformed a torrid 
bathing beach into a winter scene, accord· 
ing to the Poland correspondent of Indus
trial and Engineering Chemistry. This 
unique behavior of the gas used to make 
"soda pop" and "dry ice" occurred at the 
resort of Krynica in August. 

• 

New Ship Drive Uses Feathering 
Blades 

DURING the last few years a series of 
practical tests has been conducted 

with a new type of ship drive using a non
reversible constant·speed prime mover 
which not 'only gives extreme maneuvera
bility under all conditions but also dis
penses with the conventional rudder. 

Essentially this ship drive unit consists of 
a series of four or six blades mounted on a 
di sk which is set near the stern of the ship 
and flush with the hull. The blades ar· 
ranged near the circumference of the disk 
or rotor are placed perpendicularly to the 
hull and are thus completely submerged at 
all times. The . propeller blades have axes 
substantially parallel to the vertical pro
peller axis and while rotating around the 
latter in a circular path feather about 
their own axes in such a manner that they 

Diagram of blades of new ship drive, 
and their positions when rotating 

cut through the water most efficiently at 
all times. These blades have been designed 
in accordance with the best aerodynamic 
principles and thus reach a high degree of 
efficiency. 

Steering with this type of drive is  made 
possible by the fact that the direction of 
propeller thrust can be changed at will and 
set in any direction perpendiculi;lr to the 
propeller axis. Thus the full thrust of the 
propeller is available for maneuvering pur
poses in any dire.ction. Propulsion and its 
control are effected by varying the pitch of 
the propeller, or, in other words, the mag
nitude of the thrust, which can be adjusted 
to all values between full speed ahead and 
full speed astern, while the direction of 
rotation and speed of both the propeller and 
its driving mechanism remain constant. 

With small propellers the angle of the 
blades is controlled mechanically whereas 
in larger installations the blades are op
erated hydraulically. 

At the propeller controls, which are op
erated by one man independently of the 
engineer, there is a wheel which is rotated 
to change the direction of thrust of the 
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propeller and thereby maneuver the ship, 
and a speed lever which controls the feather
ing movement of the blades in such a way 
that the vessel travels faster or slower while 
the speed of the propeller remains constant. 
This Voith-Schneider drive, as it  is called, 
has been installed on several different ves· 

Close-up of a four-bladed rotor of 
the ship drive described herewith 

sels ranging in size from 43 feet to 150 feet 
in length with capacities of 50 to 410 
horsepower per propeller. It has been deter
mined that the drive will operate satisfac
torily over long periods of time with little 
or no mechanical trouble and that since the 
entire operation of the ship is under the 
direction of one man, a forward step has 
been made in safety and efficiency in 
navigation. 

-

Purity Increases Usefulness of 
Iron 

IRON is such a common metal that we 
think we know all about it. Yet new 

processes have made available at commer
cial prices an iron so pure that it is hailed 
as a "new metal." Analyzing 99.92 percent 
iron, this metal exhibits properties that 
open an entirely new field of usefulness for 
iron, says Chemical and Metallurgical En
gineering. 

As a chemical raw material, the metal is 
desirable because of freedom from impuri
ties, high content of metallic iron, and lack 
of iron oxides. In general, this new iron 
enters into the manufacture of two types 
of products : organic iron compounds used 
in the pharmaceutical trade, and iron salts 
and oxides used in the textile industry and 
as pigments. Among these, ferric nitrate is 
used in silk dyeing and weighting and for 
coloring buff on cotton. Ferric chloride is  
used as a mordant. Ferrous sulfate ( cop
peras ) is used as a mordant and in making 
ink, Prussian blue, and red oxide. Ferrous 
acetate is used as a mordant in leather 
dyeing and calico printing. Ferric hydrox
ide, called iron buff or Nankin yellow, is 
used as a dye. The pigments made from 
oxide are based on the use of pure ferric 
oxide, F20" and include red ochre, rouge, 
and venetian red. The iron is also used in 
the manufacture of Van Dyke brown and 
tannate of iron black. 

The utility of the metal as a material of 
construction for process equipment rests 
upon its unique physical properties and its 
resistance to corrosion as compared with 
other ferrous metals. It has a high melting 
point, 1535 deg., Centigrade, which makes 
it suitable for heating equipment except 
that exposed to direct flame and uncooled, 



as in roasting furnaces. It also has the 
ability to withstand alternate heating and 
cooling almost indefinitely without fatigue, 
change in structure, or distortion. 

The metal, being the softest form of iron 
ever produced, has been found useful for 
parts of equipment such as gaskets, shims 
and spacers, where it is  necessary to have 
a constant thickness over long periods of 
use. For instance, it may be used for boiler 
heads, and similar applications where the 
repeated heating to which it is  subj ected 
does not change its thickness. 

Another useful characteristic is  that the 
metal will not form an amalgam with 
mercury under ordinary conditions. This 
makes it suitable for equipment used in 
the handling of mercury, as it is  naturally 
less fragile than much of the material that 
has been used for this purpose .-A . E. B. 

-
New Joist-and-Plywood Floor 

Panel 

A NEW type of floor panel built on a 
principle borrowed from airplane de

sign is demonstrating high strength and 
efficiency in tests at the United States 
Forest Products Laboratory. Among the 
possibilities indicated are a substantial in
crease in speed of floor construction, a 
considerable saving of materials, and a 
distinct gain of head room in each story 
by the use of tlte new units, in which ply· 
wood sheets are glued to the top and bottom 
of several joists. 

The new panel is regarded as a definite 
contribution to the ideal of modern wood 
housing of unit construction. The top ply
wood, which is relatively thick, serves as 
a subfloor, and the thinner bottom plywood 
forms the ceiling for the room below. By 
virtue of its being glued to the joists, the 
plywood helps to resist the bending stress, 
forming what is now called in airplane 
construction a "stressed covering"-that is, 
a shell which not only distributes but to a 
large extent relieves the load on the frame
work which supports it. In the present 
experiments it has been determined that, 
for spans common in house construction, 
the required strength and stiffness can be 
obtained with 6-inch joists instead of the 
usual lO-inch joists-a net saving of 4 
inches in the thickness of the floor system. 

Of the panel types tested, that which 
appears to offer the best possibilities, in 
the opinion of George W. Trayer, engineer 
in charge of the investigation, is  one having 
a width of four feet, with a nominal two 
by six inch joist on either side and one 
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of the same size running down the middle, 
the side joists being grooved at midheight 
to receive a spline connector, top covering 
five plies thick, and bottom covering three 
plies. 

One of the photographs illustrates a 
"practical" loading of two two· foot panels 
laid together over a span of 13% feet. In 
this width, the joist down either side of the 
panel was resawed to half thickness, and 
one joist of full nominal thickness occupied 
t he middle. The "live" load as shown, mi n u s  

A device for golf practice a t  home ; 
it is both substantial and accurate 

the piano, weighed 2806 .pounds, repre
senting 100 pounds in excess of the resi
dential floor load of 50 pounds per square 
foot commonly allowed in building codes. 

Under this excess loading, the deflection 
of the panels at the middle was only 0;26 
inch, whereas 0.45 inch deflection was 
allowable under the ordinary rule of 1/360 
of the span. 

It is said that the joists have less to do 
with the strength of this kind of floor than 
one might think at first glance. As a direct 
result of gluing instead of nailing, a series 
of box girders is formed, in which the main 
tensile and compressive stresses are thrown 
into the plywood "flanges." The joists serve 
excellently as web and spacing members. 
The net result is  that the three-joist four· 
foot unit shown in the machine test picture 
turned out as effective for all practical 
purposes as the two in .the group picture. 
At an equivalent load and figured for the 
average run of commercial material, it gave 
only 10 percent more deflection, and a full 
15 percent less than the common building 
code allowance. 

-

Golf At Home 

A SUBSTANTIAL well·built indoor golf 
playing set-up is now available for 

those inveterate golfers who cannot stand 
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the rigors of winter without some substitute 
for their summer days on the links. This 
set-up, known as Powell Golf, requires only 
enough space to accommodate the swing 
of the golf club, is  self-contained, needs 
no net and no attention, and has nothing 
to get out of order. The player swings at 
the ball with all the power that he would 
put into a normal drive or approach shot. 
The weight . of the unit is  such that no 
amount of force applied to the tethered 
ball can move it from the floor, yet it does 
not need to be fastened down. 

On the top of the unit are two dials which 
show the distance of drive and the hole 
being played. An entire game of 9 or 18 
holes can be worked out and played straight 
through without moving from the device. 
After the distance pointer is  set, it reg
isters the length of the drive, the approach 
shots, and the putts, thus showing in
cidentally how many strokes are required 
10 "make" a given hole. 

• 

Phosphorescent Pigments 

N
EW methods of producing phosphores. 
cent pigments are described in a re

cent issue of Solvent News. These formulas 
are said to have an advantage over conven
tional types of phosphorescent pigments in 
that they do not include any zinc sulfide. 
The following formulas are given : 

Greenish-blue phosphorescence : A mix
ture of 20.7 gms. strontium hydrate, 8.0 
gms. sulfur, 1 .0 gms. lithium sulfate, and 
6 cc. of 0.3 percent aqueous colloidal 
bismuth is heated in a porcelain crucible 
for 40 minutes to a point of incandescence. 
The mass i s  then allowed to cool slowly. 

Red Phosphorescence : 40.0 gms. barium 
oxide, 9.0 gms. sulfur, 0.7 gm. lithium phos
phate, 3.5 cc. of 0.4 percent alcoholic cop· 
per nitrate. If the lithium phosphate cannot 
be obtained, it may be replaced by a mix
ture of magnesium phosphate and sulfate 
or carbonate of lithium. 

Red Phosphorescence : 40.0 gms. magne
sium phosphate, 0.7- 1 .0 gm. lithium sulfate, 
and 3.5 cc. of 0.4 percent alcoholic copper 
nitrate .-A . E. B. 

-
New Antidote For Mercury 

Bichloride 
A N antidote for poisonous bichloride of 

.tl. mercury ( corrosive sublimate ) has 
been discovered by Dr. S. M. Rosenthal of 
the United States National Institute of 
Health at Washington. It has already been 
used successfully to treat a victim of bi-

Machine and "live" tests of a new type of joist-and-plywood floor panel 
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chloride of mercury poisoning. Cautious 
government scientists point out that the 
antidote is still in the experimental stage. 
However. resul ts  with animals poisoned by 
bichloride have been very good and the 
successful result with the first human case 
is  considered very encouraging. 

The new antidote, said to be the first 
known for bichloride of mercury, is  for
maldehyde-sulfoxylate. It is given to the 
victim by mouth and injected into his vein, 
si multaneously. 

This type of poisoning is not very com
mon, so that it may be some time before 
physicians have enough experience with the 
new antidote to determine its value.-Sci
ence Service. 

-

Chemical "Flower Gardens" 

TIns column frequently receives requests 
from readers who wish to "grow" a 

"chemical garden." To produce this inter· 
esting phenomenon it is only necessary to 
prepare a glasij jar by filling it with con· 
centrated solution of sodium silicate . To 
�tart a "growth ," drop i nto the solution 
a small crystal of some metallic salt, such 
us ferric chloride, cobalt nitrate, or nickel 
chloride. 

The explanation of the plant.li ke growth 
is  given by Silicate P's and Q's as follows : 
"The crystal begins to dissolve and as it 
does so reacts with the silicate to form a 
gel·like surface film. Water from the sil i 
cate solution diffuses through the perme
able membrane and dissolves more salt . 
The osmotic pressure causes the cell wall s  
to swell, then burst, a n d  sends long tendrils 
upward. Without apparent reason the 
growth stops su ddenly, a new sac develops 
at the tip, swells, bursts, and new tendrils 
thrust themselves upward with surprising 
rap idity . It is u fu;;ci nating phenomenon." 
-A . E. B. 

-

A Versatile Fire Alarm 
A N electrically operated fire alarm unit 

.tl. which may be screwed into any lamp 
socket of a nO-volt 60-cycle alternating 
current line has recently appeared on the 
market. Within the unit is an accurate 
thermostat arrangement and an intermittent 
howler which, when operated, gives an un
mistakable signal. 

The thermostat part of the alarm is actu
ally in  two sections so as to insure positive 
opera t ion nnder all circumstances. It is  

A fire-alarm unit, self-contained, 
til be screwed into a lamp socket 
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claimed that a sustained rise in temperature 
of from 15 to 20 degrees, Fahrenheit, per 
minute, for one or two minutes, in the room 
in which a Vitalarm signal is  installed, will 
immediately be detected and the alarm 
sounded automatically. This will occur re
gardless of the room temperature at the 
start of the fire-whether it be 10  degrees 
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A mobile astronomical observatory. See text below 

below zero or 100 degrees above, a sudden 
or unnatural rise of temperature will im
mediately operate the alarm. The adjust
ment of the unit has been so carefully 
worked out that ordinary changes in room 
temperature will not cause false alarms but 
care must be taken that the unit is not 
placed too close to a radiator, stove, fur
nace, or other source of heat, or that it  is 
not placed where the rays of the sun may 
fall directly upon it . 

A small neon lamp is a part of the unit 
and indicates at all times that the signal 
is in operating condition. 

These alarms are suitable for installation 
in any part of a home or in storage rooms, 
garages, and in any and all Pllblic bll ild· 
ings where the required sonrce of power is 
available. 

There is no expensive installation as the 
alarm is just screwed into any socket ; i (  
desired, a n  extension howler may b e  in
stalled at some point remote from the de
tect ing unit itself. 

• 

Glass Wool "Shot From Guns" 

IN a new and spectacular method for mak
ing glass wool, molten glass is  sprayed 

out of a "gun," producing a hi gh grade and 
very uniform result. The gun used is the 
Schoop pistol, ordinarily used to spray a 
metallic film on metal surfaces. In spraying 
molten metal, the metal is  atomized, pro
ducing a homogeneous coating. When glass 
is  sprayed from the pistol, no atomizing 
takes place, on account of the high viscosity 
of the glass. The glass wool produced by 
this unique method is said to be i dl'al for 
insnlating p urposes.-A . E. B. 

-

Auto Telescope Mounting 

WHEN a California astronomer deci ded 
to move his telescope-the largest 

privately-owned, Carl·Zeiss-made telescope 
in the country-from one location to an
other, in order to obtain the most favorable 
observati ons, engineers told him that it 
would be impract ical to transport the tele-

scope by alltomobile becallse of the exces
sive vibration and damage from jolts and 
road shocks. 

He discovered, however, that when the 
huge telescope was mounted on a Ford 
coupe equipped with low pressure stream
l ine Jumbo tires, road shocks were reduced 
to a point where transportation was prac
ticable, and that, when the telescope was in 
use, there was even less vibration than 
when it  was mounted on a solid concrete 
base. He believes this is dlle to the fact that 
the tires at low pressure absorb ordinary 
f'art h trf'mors. 

-

Reducing Medicines 

A POWDER or pill that will peel off 
the pounds of surplus  weight without 

recourse to drab reducing diets is the dream 
of every fat man and woman. Many sucb 
are on the market, but they are potent 
substances, fraught with danger and warned 
against by medical scientists. No exception 
is  the latest redllcing medicine, the power
ful and dangerolls dinitrophenol. This yel
low dye is a close chemical relative of 
p i cric acid. Cases of poisoning from it  oc
curred in French munitions factories during 
the World War. 

San Francisco physicians, Dr. W.  C .  Cut
ting, Dr. H .  G. Mehrtens, and Dr. M. L. 
Tainter, of Stanford University School of 
Medicine, have invest i gated it and reported 
on its properties to the American Medical 
A ssociation. The dye has an effect on the 
body something like that of thyroid gland 
extract, they found ; it speeds up the body's 
metabol ism and in large doses causes (ever. 
The patients lost wei ght steadily without 
any dietary regulations, even when taking 
small doses of the chemical. 

The San Francisco investigators sug
gested that the dye might be useful in 
cases of obesity and also in cases of the 
more serious condition of under-activity of 
the thyroid gland, especially as it does not 
cause the extreme irritability caused by 
equivalent doses of the glandular substance 
i tself. It mllst be noted, however, that 
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Dr. Van de Graaff's electrostatic generator set up in an airship hangar 

the danger of overdosage with this sub
stance was strongly emphasized by the in
vestigators and also by the American 
Medical Association. 

In spite of this, the tragic death of a 
San Francisco physician from an overdose 
of the drug, taken in a desperate effort to 
lose weight quickly, has been reported. 
According to the attending physician, the 
victim was literally "cooked to death" by 
the terrific fever induced by the large dose 
he took of dinitrophenol. 

Human nature being what i t  is, even 
this horrible warning may not be enough 
to  avert similar tragedies in  the future. It 
is, therefore, encouraging to learn that 
British scientists have found a chemical 
that promises to be safer than dinitrophenol. 
Dinitro-ortho-cresol is its name. It was 
described in The Lancet, English medical 
publication, by Prof.. Edward Charles Dodds 
of the University of London and Sir Wil
liam Jackson Pope, professor of chemistry 
in the University of Cambridge. 

The dinitro-ortho-cresol compound ap
pears from the British investigations to be 
more suitable for trial on patients, since 
about one third the amount is required to 
produce the same effect as with the dinitro
phenol. Since the toxicity of the two com
pounds is  about the same, the danger is 
thus reduced by about two thirds.-Science 
Service. 

• 

Man-Made Lightning for Science 
Research 

THE huge Van de Graaff electrostatic 
generator, which recently underwent its 

first tests at the Round Hill research sta
tion of the Massachusetts Institute of Tech
nology, is designed to develop direct current 
at approximately 10,000,000 volts. Up to the 
time the Van de Graaff generator was de
signed, science with the best means at its 
disposal had been able to obtain direct 
continuous current at less than 800,000 
volts_ The output of Technology's great gen
erator operating at normal capacity is 
approximately 20 kilowatts, and may be 
further increased many fold, if desired_ The 

use of this great generator for research is 
expected to mark the beginning of an era 
of extraordinary significance in which ex
tremely high voltages will make possible 
investigation of some of the most funda
mental secrets of nature. 

This revolutionary generator was designed 
by Dr. Robert J. Van de Graaff, a member 
of the research staff in physics at Tech
nology. The generator consists of two sep
arate units, each with a polished aluminum 
sphere 15 feet in diameter resting on a 
hollow cylindrical insulating column 25 feet 
high and six feet in diameter. These col
umns are mounted on heavy four-wheeled 
trucks operating on a railway track 14 feet 
wide. This arrangement permits variation 
of the distance between the two great ter
minals and also makes it possible to move 
them into the open air to avoid flashes to 
the roof girders of the airship hangar, in 
which the generator is housed, a distance 
of more than 20 feet from the spheres. 

In the generator as it  now exists, endless 
paper belts, operating vertically within the 
hollow columns of each of the two units, 
run from driving motors in the bases to 
pulleys within the spheres. The electrical 
charge carried up by the belts is  "sprayed" 
on the spheres at the base at the compara
tively low pressure of 20,000 volts. The 
process is not unlike the old-fashioned 
method of raising water from a well by 
means of small buckets on an endless chain, 
each bucket dumping its load as it turns 
over a pulley at the top. In the generator 
the electrical charge carried up by the 
belts is  taken off and stored on the surface 
of the big globes by means of "brushes" 
fastened near the upper pulley. Special 
air-conditioning machinery within the 
supporting columns of the machine main
tains the proper atmosphere for efficient 
operation. 

It should be noted that the belts in one 
sphere are storing up negative charges of 
electrical energy, while the belts in the 
other carry positive charges. When the 
store of electricity in each sphere reaches 
a potential of approximately 5,000,000 volts, 
the terminals will discharge at a combined 
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electrical pressure of about 10,000,000 volts .  
To the layman, one of the most amazing 

features of the generator will be the fact 
that while the machine is  in operation the 
safest place for the research workers will 
be within the - huge terminal spheres on 
which the high voltage charge is stored. 
The interiors of these aluminum globes 
will be compact laboratories with lighting 
facilities and various instruments for re
search. While the machine is  running, the 
bodies of the men in the sphere will be 
charged to the full voltage of the terminal, 
but because they are insulated from the 
ground no harm will result. 

This 10,000,000 volt generator was built 
for the specific purpose of atomic research 
-the bombardment of nuclei, the centers 
or kernels of atoms, which are known to 
contain the major portion of the energy 
in the universe. The huge generator, how
ever, may have other significant uses, for 
whenever a new field of exploration has 
been opened by an important scientific ad
vance, new and often unexpected applica
tions have followed. 

In addition to atomic research, some of 
the scientific problems which are expected 
to be investigated with this new tool of 
science are the production and study of 
X rays of many million volts, which may, 
among other uses, be very valuable in the 
treatment of disease ; and the use of X 
radiation thus produced to extend knowl
edge of the relation between wavelength 
of radiation and absorption of matter to the 
region of much shorter wavelengths. Such 
a study should make possible, for example, 
a much more accurate estimate of the wave
length or speed of cosmic rays than is now 
possible, and would have considerable in
fluence on the astrophysical theories of the 
fate of the universe. 

• 

White Bnffalo, "Big Medicine" 
A N albino buffalo was born last spring 

.tl. on the National Bison Range, main
tained by the Bureau of Biological Survey, 
United States Department of Agriculture, 
near Moiese, Montana. The white calf is 
one of about 75 young born in the first 
half of 1933 in the herd of more than 400 
animals. 

Even when millions of buffalo lived on 
the great plains, a white buffalo was so 
rare that few were observed. "One or two 
in a lifetime was the utmost that any 
hunter secured," says Ernest Thompson 

An albino, a rarity among buffalo, 
born on the National Bison Range 
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What W onld Y on Like? 

THIS is your magazin� ; it is edited to your taste to add to the sum of 

your knowledge of doings in all important branches of science and 

industry, to pass on to you practical information which will help you solve 

your industrial and engineering problems, to help increase your men

tal stature. We've recently made many improvements in SCIENTIFIC 
AMERICAN, have added extra pages, and for 1934 have planned a number 

of exceptionally fine articles by men of note. If you want a still better 

SCIENTIFIC AMERICAN, then give us the benefit of your opinions. Definite 

knowledge of your likes and dislikes will serve as a guide for the editors. 

An executive of one of the country's largest industrial corporations 

recently told us: 

"SCIENTIFIC AMERICAN is of such value to our business that each 

copy is routed all over our plants through research depart

ments and executive and management offices, and is clipped 

and annotated until it is literally worn out." 

Write us on your business letterhead telling us what you think of its 

value. What criticisms and what suggestions have you ? Mention some par

ticular S CIENTIFIC AMERICAN item that has solved a problem of yours. Let 

us know what kind of articles you wish and who should write them. The 

maj ority vote will govern our future policy. By thus assisting us, you will 

be helping to make, for your own interest and profit, 

A Bigger and Better SCIENTIFIC AMERICAN 
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This caravan coach has both first class 
and second class passenger compartments, 
with front and rear inside storage spaces 
accommodating 6 100 pounds of freight and 
baggage. Interior luggage shelves in the 
first-class compartment accommodate 2500 
pounds. Additional luggage may be carried 
on the roof. The crew consists of con
ductor, steward, and three drivers. One 
driver sleeps in the bertb located just back 
of the cab seat, while the ot hers are in 
charge. 

It is anticipated that this coach is the 
forerunner of a number of additional units 
for the Nairn Syrian Desert Service. 

-

Perfuming Rubber 

A new composition flooring being laid directly over old wood VULCANIZED rubber, while immensely 
useful, is not distinguished for its 

pleasant odor. Neither are the various ac
celerators and other malodorous substances 
usually incorporated in its manufacture. 
Hence, a good deal of work has been done 
by rubber chemists to de-odorize or cover 
up the smell of rubber. Writing in India 
Rubber World, Max A. Foley suggests that 
essential oils be used to perfume rubber, 
the controlling factors being the boiling 
point of the essential oil used and its cost 
per pound. He also presents a table of 
data with the results of some experiments 
carried on with a number of natural and 
synthetic perfume material s. On two 
batches of material , Foley reports results 
in which citranellol, cumarone, and pine
tar appear to have proved most satisfac
t ory.--A . E. B. 

Seton, and Dr. W . .  T. Hornaday tells that 
he "met many old buffalo hunters, who 
had killed thousands and seen scores of 
thousands of buffalo, yet never had seen a 
white one." According to E. Douglas 
Branch, there was "only one white animal 
in the five million and more bison of the 
southern herd." Dr. Hornaday believed that 
"not over 10 or 1 1  white buffalo, or white 
buffalo skins, were ever seen by white men." 
A single albino was raised about 30 years 
ago in a herd at Pierre, South Dakota, says 
Dr. Robert S .  Norton, Protector of the 
National Bison Range. 

The Indians looked upon an albino buf
falo with awe, considered it "big medicine," 
and for a good skin paid the price of 10 
or 15  horses. Then piety, says Branch, de
manded that three or fours years after the 
purchase, the skin should be offered to the 
wind and rain. The white man also was 
willing to pay a high price for an albino 
skin. Branch tells that the single albino of 
the southern herd fell to the gun of a plains
man, who sold it for 1000 dollars. So highly 
were the white buffalo prized that, .said 
Hornaday, "not a single one, so far as I 
can learn, ever had the good fortune to 
attain adult size ." 

"The National B ison Range," says Paul 
G .  Redington, chief of the Bureau of 
Biological Survey, "is maintained to assist 
in perpetuating the American buffalo, which 
at the time of the establishment of the 
range was threatened with extermination. 
We are, therefore, much interested in hav
ing in the herd an example of a variation 
so rare as the white buffalo. When only one 
was known in a herd of more than 5,000,000, 
it is particularly interesting that we should 
have this 'big medicine' in a herd of about 
500 animals." 

-

Permanent Floor Covering 

FOR covering old wooden floors, aisles, 
and so on in factory, schools, offices, 

homes, and other public and private build
ings, there is now available a strong, uni
form, compressed fiber board called Ston
hard Goverwood, which comes in sheets 45 
inches long, 12 inches wide, and ti6 of an 
inch thick. This material is placed directly 
over the old floor, as shown in one of our 
photographs, and nailed in position with 
six or eight penny nails. 

The new surface thus obtained is prac
tically dust free and can be washed or 
mopped. It may also be waxed and polished 

to improve the appearance, or can be paint
ed after a priming coat is applied. 

Noiselessness is one feature of this floor 
covering material as it acts to prevent rever
beration of sound normally caused on wood 
floors by heavy walking or trucking. The 
surface is  said to be resilient and conse
quently less tiring and more pleasant to 
those who have to walk or stand on it. 

• 

A Modern Desert Coach 

IT has always been a long journey from 
Damascus to Bagdad�25 days by wa

ter, completely around the Arabian Penin
sula. While these two ancient cities lie 
only about 500 miles apart, the distance be
tween them is a trackless desert�no roads, 
no habitations, nothing but sand, terrific 
heat, and sometimes severe col d in the 
mountain passes. 

What has been accomplished in solving 
the problem of overland travel between 
these two cities marks a new epoch in 
passenger bus construction. A bus has been 
built with an all-metal body, by Bender 
Body Company, that is  dust-tight, insulated, 
and over 68 feet long, 8 feet 8 inches wide, 
and 11 feet high. It is  fitted with spacious, 
comfortable reclining chairs, ample ven
tilation, cooled drinking water and other 
facilities. Everything has been foreseen and 
provided for comfortable, safe transporta
tion under tremendous difficulties. 

The tractor, by Marmon-Herrington of 
Indianapolis, has three driving axles .pow
ered by a 6-cylinder Diesel engine of 185 
brake horsepower at 1600 r.p.m. ( The 
tank at the rear of this cab holds 250 
gallons of fuel oil, enough for a round trip . )  
The complete coach is carried on 18 pneu
matic balloon tires. 

-

Dangerous Eyelash Dye 
T ETTERS received by the Federal Food 
L and Drug Administration concerning 
injury to users of "Lash-Lure," an eyelash 
dye manufactured by Lash-Lure, Inc., Los 
Angeles, Calif., led W. G.  Campbell, Chief 
of the Administration, to issue the follow
ing statement : 

"We recently investigated the case of a 
prominent Dayton, Ohio, clubwoman who 
was made totally blind as a result of an 
application made by a beauty parlor opera
tor, of this highly poisonous cosmetic. Lash
Lure, according to the Journal 0/ the Ameri
can Medical Association, contains an ani
line dye which is  extremely corrosive and 
capable of burning away the outer coating 
of the eyes. The A dministration has invest i
gated a number of cases of blindness or 
seriously impaired vision attributed to the 
use of this injurious eyelash 'beautifier.' The 
medical literature contains accounts of a 
number of ocular injuries caused by the 

Desert travel is both comfortable and speedy in this motor caravan 
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cosmetic. A number of these are printed 
on pages 1016 and 1017 of the Journal of 
the American Medical Association, Septem
ber 23, 1933." 

• 

Battery Tester 

THERE was a time when the average 
man could not test his automobile bat

tery for water without wrestling floor
boards, juggling flashlights, and swearing 
profusely. Apparently those days are over, 
for a battery water-tester has been invented 
which does everything except remove floor-

Float 
A water-level indicator for use 
in all types of storage batteries 

boards. It permits the measurement of 
electrolyte by a glance, without the neces
si ty pf flashlight or eyestrain. 

A plunger inserted in the battery cap 
suspends a float. The passage in which the 
plunger rests is  large enough to permit the 
necessary escape of gases and at the same 
time give the operation of the plunger free 
play. The little red cap on the plunger is 
easily discernible when level with the bat
tery cap. 1£ it is  not in view the battery 
needs water and as water is  added the float 
rises gradually. Where there is  sufficient 
water the red cap is exactly level with the 
battery cap ( as shown in the diagram ) .  

• 

Thermoplastic Cements 

A NEW line of products, known as du
Pont thermoplastic cements, has been 

perfected at the Parlin, New Jersey, labora
tories of E.  I .  du Pont de Nemours and 
Company. These cements are composed of 
nitrocellulose or cellulose acetate plasticiz
ers and synthetic resin of the modified 
polybasic acid·polyhydric alcohol type 
which are dissolved in suitable solvents.  
They are waterproof, very flexible, resistant 
to the action of oils and grease, and are 
not affected by mild acid and alkaline solu
tions. They do not become brittle on aging. 

The surfaces which are to be joined to
gether are coated with the cement by means 
of a brush, spray gun, or coating machine. 
This coating of cement is  allowed to dry 
thoroughly, requiring about 20 minutes at 
ordinary room temperature. After the ce
ment is thoroughly dry, the two surfaces 
are brought into contact, and heat and 
some pressure are applied. This fuses the 
cement · film which on cooling becomes hard, 
joining the two surfaces and forming a 
strong, waterproof, flexible bond . .  Materials 
can be coated with this cement and stored 
for an indefinite period, the actual cement
ing operation being carried on at some 
future time. 

Uses for thermoplastic cements range 
from laminating foil and paper or Cello
phane for use as food wrap, to laminating 
thin metal sheets· to composition board or 
ply-wood for use in the construction of 
commercial automobile bus bodies. They 

(Please turn to page 103 ) 
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I F  
George Washington 

Had Visited 

A Modern Clinic 

How interesting the case history of Washington would be 
if he could have had a modern clinical examination. What significant 
side-lights it might throw on his life and chanicter ! 

Dr. Walter A. Wells, a physician of Washington, D. C., has 
made a thorough study of the health history of the Father of Our 
Country. He has written for HYGEIA readers an imaginary clinical 
report in the light of present-day medical knowledge and procedure. 
Here is Washington's family history--did you know his mother died 
of cancer when she was in her eighties? Here is the account of his 
many illnesses, from the smallpox he suffered in his youth to the fatal 
attack on his respiratory system. Here is the advice which a present
day physician would have given him-and which, if followed, would 
undoubtedly have prolonged his life. 

This article is a human document of an intensely human 
man. Read "The Case of George Washington, Esq. : A Clinical Sketch" 
in the February HYGEIA. You'll find it fascinating ! 
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Read These, Too, • 
In the February HYGEIA 

Among the other entertaining and informa
tive articles in the current issue of HYGEIA 
are "Hearts in  the Breaking," in which Dr.  
Herman G.  Morgan discusses some common 
causes of heart disease and tells how to avoid 
them. . . . "They Don't Have to Die l ", an 
article by M iriam Zeller Gross on how the 
appendicitis mortality rate can be lowered . . . . 
"Trench Mouth," its symptoms, what the den
tist can do for it,  and how it can be prevented 
-told by a dentist, Dr. Sidney Sorrin . . • .  
"Poison in the Pantry," and how food poisoning 
may be avoided, by Solon R .  B arber . • . .  

"The Problem of the Overweight Child," dis
cussed by Dr.  W. A. L.  Styles . . • .  "Public 
Health Nursing in Industry, " by Violet Hodg
son . . . .  "Shall We Pasteurize?", answered by 
D r .  W. W. Bauer . . . .  "Training for BasebaII 
and Minor Sports,"  told by a high school ath
letic coach, Alfred E .  Parker . . . . "The Use 
of Cosmetics," part of  a fascinating series by 
Dr.  Charles Lerner on the history of femi
nine beautification . . .  and another article in 
Dr.  Thurman B .  Rice's splendid series on sex 
education , giving in formation for "The 
Young Married Couple. " 

HYGEIA, the Health Magazine 0/ the A merican Medical Asso

ciation, gives authentic information on practically el'ery phase 0/ 

health 0/ interest to the individual, the family and the community. 

It destroys false beliefs and superstitions concerning health and 

g;)'es scientific facts ;n simple, non·technical language. Get acquaint· 

ed with HYGEIA now through Ihis special oRer to new subscribers. 

INTRO D U C T O RY 
6 months of H Y G E l  A 

Regular Subscription, $2.50 a Year 

AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street, Chicago 

8 A - 2 · 3 4  

Enclosed is  $ 1 .00 for  an introductory 6 months' subscrip
tion to HYGEIA,  the Health Magazine. I am a new sub
scriber. 

N ame . .  

Address . . . 



THE AMATEUR ASTRONOMER 
Conducted b y  A L B  E R T G .  I N  G A L L S 

PERHAPS the most onerous and dreaded 
job astronomers have to do is guiding 

when taking celestial photographs. No tele
scope, however well and delicately adjusted, 
can simply be set in motion by its driving 
clock and left exposing a plate on a field of 
stars. Even were the mechanism kept really 
perfectly in step with the earth's motion 
the variations in atmospheric refraction still 
would cause the star images to shift on the 
plate from moment to moment, and the re
sult would be far from satisfactory on a 
long time exposure. Therefore the plate is 
set in a holder having screws which can 
shift it in two directions, and the astrono
mer sits with his eye glued to an eyepiece 
focused on some one star in the field, 
keeping that star on a pair of cross-hairs by 
shifting the plate with each little deviation. 
Why not let automatic machinery do this ? 

That is what L. Jackson Bulliet, of 7609 
Fourth Avenue, Brooklyn, N. Y. had in mind 
when he submitted to us a memorandum 
containing an idea which he wishes to pre
sent for all and sundry to wrestle with. 

"The following discussion," Mr. Bulliet 
writes, "is concerned with a device to elim
inate the necessity for an observer giving 
constant attention to the guiding of a pho
tographic telescope. It is believed that such 
a contrivance would not only save the pho
tographer from an exceedingly tedious job 
on long exposures, but would also result 
in better pictures. The reason for expecting 
hetter picture� is that this device should 
respond at once to a drift so slight that it 
would not be noticed by a human observer. 
Thus, corrections would be more frequent 
than with the method now used, resulting, 
in effect, in a steadier position of the image 
on the plate. 

"Considering Figure 1 ,  the reader is look
ing into the top of a round light·tight metal 
box B. This box is divided, for its entire 
depth, into quadrants by the exceedingly 
thin opaque partitions P and P'. It may be 
well to make the actual partitions of glass, 
with one side of each coated with a thin 
opaque film. The films may then be re
garded as the partitions here referred to. 
In each quadrant is mounted a photo-elec
tric cell R, R', D and D ' .  

"Suppose now that this b o x  is  affixed t o  
the eye end of the guide telescope o f  a 
photographic telescope in such a manner 
that the top of this box coincides with the 
focal plane of the telescope. The connection 
to the telescope must be light-tight, so that 
no light may reach the photocells except 
through the object glass of the guide tele
scope. The top edges of the opaque parti
tions now correspond to the cross-hairs of 
the guide telescope. The box is oriented as 
indicated by compass points on the sketch. 
That is, the cross-hairs ( partitions) lie 
NE, SW, and NW, SE, with respect to the 
telescopic field. At the intersection of the 
cross·hairs ( partitions ) is  an opaque disk 
M, slightly larger than the image of the 
object to be guided upon. This disk would 
actually be a spot on a removable glass 
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cover or slide over the box, so that different 
sized disks could be used for different sizes 
of images. If the field of view included ob
jects other than the one to be guided upon, 
an opaque diaphragm ( not shown) with a 
center opening somewhat larger than the 
disk M, would have to be provided to keep 
the light from the other objects from reach
ing the photocells. 

"So long as the object i s  centered on the 
cross-hairs ( partitions ) ,  no light can reach 
any photocell because of the disk M.  But 
any drift will cause the image to creep off 
the edge in some direction, so that light 
will fall into one or two ( if over one of 
the thin partitions)  of the compartments 
where it can affect the cells in them. This 
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t 
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Figure 1 :  Photocell layout 

effect could be greatly enhanced by fitting 
a triangular mirror into the corner of each 
quadrant, to reflect the light directly into 
the cell. The apex of the mirror would be at 
the top and the base at the bottom of the 
box, so that the four mirrors would form 
a pyramid. Perhaps a better arrangement 
would be to leave out the partitions entire
ly, and place in the center of the box a 
square based pyramid of optical glass with 
its faces silvered and with its apex just 
under the disk M. This pyramid would be 
oriented as indicated by dotted lines in the 
figure. The rest of this discussion will con
tinue to refer to the partitions and the 
rest of the arrangement as first described, 
but the argument would not differ essen
ti ally in the pyramid scheme. 

"Referring now to the wiring diagram, 
Figure 2, it is  seen that each photocell feeds 
through an amplifier into a relay. The re
lays associated with the cells R and R' 
control a reversible electric motor C, which 
drives the regular slow motion screw on the 
right ascension axis, or a special screw 
provided for the purpose. Likewise, the 
cells D and D' control the similar motor C' ,  
on the declination screw. 

"Should the image in question drift 
t oward the northward with respect to the 
cross hairs (partitions ) ,  "the cell D would 
function to start the motor C '  in proper 
direction to compensate tor the drift. Simi-

larly, a drift to south would start the same 
motor in the opposite direction ; and the 
same reasoning applies to drifts in right 
ascension. The more general case, of course, 
is that in which the drift is in some direc
tion other than the cardinal compass 
points. The light would probably fall in 
only one quadrant in this case but, the cor
rection being in a cardinal direction, the 
light would fall into another quadrant be
fore it got back to the center. Thus the 
correction would be brought about by mo
tions in right ascension and declination 
successively or simultaneously ( the latter 
when the image falls on a cross-hair ) .  

"It will be noted that the circuit to start 
a motor includes contacts of both relays 
associated with that motor. Thus the op
eration of one relay will not start the motor 
unless the other relay of the pair is  un
operated. The idea here is that in time of 
poor seeing the image might become fuzzy 
and larger than the disk M. In that case, 
both cells associated with each motor would 
be energized. Neither motor, however, would 
start, due to the relay circuit. In other 
words, any anomalous condition tending 
to bring about directly opposing corrections 
would cancel out. 

"Another possibility in times of poor see
ing would be rapid shifting of the image in 
random directions. This would tend to bring 
about incessant efforts to correct for erratic 
motions for which corrections are inherent
ly impossible due to inertia of the telescope 
mechanism. By using relays of the type 
which have a slight lag in their operation, 
these rapid shimmerings would not operate 
the relays and so not start the motors. Only 
true drift would be corrected for." 

WE passed this communication to Mr. 
Alan R.  Kirkham of Tacoma, who 

commented as follows : 
"The photocell tracking device interests 

me. As a radio nut, the thing looks OK, 
except for the terrible cost, and awful diffi
culties of making large amplifiers work. 
The worst bug I see is this : the gadget 
that splits the rays is  much larger than a 
star image. The prism, for example, cannot 
be made with edges good enough. The size 
of a star in the focal plane of a very good 
12-inch telescope runs from 1/2000 to 
1/10,000 inch in  diameter, depending on the 
focal length." 

The above comment was relayed back to 
Mr. Bulliet, who replied : 

"As I wrote the paper, the apex of the 
pyramidal prism was to be placed exactly 
in the focal plane of the guide telescope ob
jective. Now, as Mr. Kirkham points out, 
the said apex would necessarily be some
what larger than the image of the star on 
which we are to guide. Hence the star may 
drift more than its own diameter before 
light will have a chance to strike one of 
the sides of the prism and be reflected into 
a photocell. That would, of course, be an 
int olerable drift. But suppose we introduce 
a convex lens or lens system bet ween the 
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focal plane of the objective and the prism 
and put the prism back far enough so that 
it will be in the plane of the new image 
( equivalent of using eye·piece and eye and 
putting the prism at the retina of the eye ) . 
Now the drift will be greatly magnified ( as
suming proper placing of the new lens ) but 
the dimensions of the prism have not 
changed. Also, if we are dealing with a 
star, the actual image of the star will not 
be increased. It seems to me that the new 
arrangement should work all right because 
the secondary image of the star will move 
several times the width of the prism point 

R R' D D'  

FORWARD REVERSE FORWARD REVERSE 

Figure 2: Wiring diagram 

before the primary ( photographic)  image 
has moved a perceptible distance." 

Well, there you are, folks, just as these 
two left it-probably in a pretty raw stage 
at present but ready to be improved and 
made to work. Somebody ought to derive 
some fun perfecting this thing-not to . 
speak of the fame. 

SEVERAL workers have inquired about 
making rifle telescope sights, and we 

have advised them that we had no data but 
to go ahead and see what they could finally 
work out and then make their findings 
available to the rest of the amateur tele
scope;making fraternity who might have 
similar interests. An effort of this kind is 
being made by Harry A. Peck of 205 Ken
more Avenue, Youngstown, Ohio, who is 
also making a rifle-barrel, receiver, bolt 
and all-while he is at it. He says the tele
scope sight will cost him around 35 dollars, 
not to mention his time. Those who may 
be interested in this endeavor might well 
pool their knowledge with Mr. Peck. 

TAST month we omitted a credit line and 
.l..J we hope we can make amends by say
ing here more than the credit line could 
have said, had we not plain forgotten it. 
On page 28 of last month's number there 
was a short article about Professor R. W. 
Wood and his original inventions, includ
ing infra-red photography, and one illus
tration used with that article showed the 
Empire State Building in New York, taken 
from a distance of 18 miles ( Paterson, 
N. J.) with a six-inch telescope, by infra
red photography. What was omitted, Pro
fessor Wood tells us, was the photographer's 
name, Mr. Garret Hobart, Jr. We don't 
knowingly suppress such things but we do 
sometimes unknowingly forget them. Tak
ing that picture was quite a feat. 
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TINSLEY LABORATORIES 
Makers of Reflecting Telescopes and Auxiliary Optical Instruments 

offer you a wide choice of Complete Reflector Making Kits from 4" to 1 2 " .  

Mountings, and Parts, finished or in rough castings ; Blue Prints ; 

Books on Telescope Making. FREE expert advice. 

The answer to your prayer-the new Silver Protecting Cloth prevents tar-

nish 
·
and avoids the use of lacquer-4" to 6"-2 5 c ; 8" t o  1 2 "-50c. 

. 

Send for our Free Catalogue. 

T I N S L E Y  L A B O R A T O R I E S  
3017 Wheeler Street 

JOHN M. PIERCE 

Berkeley, California 

MORE than a Distributing Station 
for Amateur Telescope Supplies 
I know yonr needs and fill your orders intelli

gently, from expert knowledge of the craft. 

For my customers I answer personally hun· 

dreds of letters on special problems. This 

service is free. 

Let me help you to make a powerful tele· 

scope. 

Write for circular to 

11 Harvard St., Springfield, l' ermont 

TELESCOPE MAKERS MIRRORS SILVERED 
and LACQUERED 

BRASHEAR'S PROCESS 
Here's your opportunity to build tha t  extra telescope 
at remarkably low cost. 9 "  discs, 1 "  and 1 % "  thick, 
guaranteed Quality. Complete set. including 2 glass 
discs. abrasives. pitch, beeswax and rouge, for only . . $5 6 "-$2.25 ; 8" to 1 0 "-$4. 00. Not Prepaid 

Let an experie-nced chemist silver your mirror. 

B. L. S O U T H E R, P h . D .  
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PRISMS GUARANTEED SATISFACTORY 
%" or 1 1 / 1 6"-$ 1 ;  1 "-$2.75 ; 1 \12 "....:$4 .50 ; 1 %"-$6. 239 Bever ly Road P i ttsburgh, 16, Pa. 

RACK AND PINION EYEPIECE HOLD. 
E RS, Prec is ion made, Standard I V4 "  ............... . .. . . $7.50 

RAMSDEN EYEPIECES--flnes! qual ity lenses 
i n  brass mounti ngs.  standard I Y4 "  d iam.  
'/4 or 112 F . L  . • • •  $4.00 I"  F.L . • . .  $2.50 
3/4" F . l .  3 lens eyepiece stand.  I V4 "  d i a  . ...... . . . ... $3.00 

7112X periscope (cos! Govern men! $67.50)-$5.50 

Free Catalon on Telescopes, Microscopes, Binoculars. etc. 
With complete instructions for Telescope making-l Oco 

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

REFLECTING TELESCOPES 
Special Discounts and Attention Given 
to Astronomy and "A. T. M." Clubs 
Quality reflector outfits a t  really low prices. 2 Disks, 
accurately cut and of proper thickness,  Carborundum 
# 90 -200-500,  Emery # 30 3 % ,  Rouge, and Pitch. 5 " ,  
$3.50 ; 6 " ,  $3. 75 ; 8 " ,  $5. 50 ; 1 0 " ,  $ 8 . 5 0 .  900  Prisms, 
'li", $1 .25 ; 1", $2.25 ; Ph ",  $3.75. Terrestrial 5-
lens Telescopes, non- achromatic, brass bound tubes, 
15-X. $1.50 ; 22-X. $2.00 Postpaid. An excellent 
value. 

H. W. G R E E N E  
329 G eor g i a  Avenue 8rooklyn, N. Y .  

Amateur 

Telescope Making 
ALBERT G. INGALLS, Editor 

All the information you will need as to 
grinding, polishing and silvering mir
rors. How to test and correct them. How 
to design and build a mounting, together 
with a few chapters of more advanced 
work. All in language anyone can un
derstand. $3.00 postpaid domestic. 

SCIENTIFIC AMERICAN 

Textbook on 

Spherical 

Astronomy 

By W. M. Smart, D.Se., Astrono

mer, Cambridge Observatory 

AMATEUR astronomers with mathe
matical leanings will revel in this 
new book which fills a gap that has 
previously been but poorly filled . 
It covers in separate chapters : 
spherical "trig," the celestial 
sphere, refraction, the meridian cir
cle, planetary motions, time, heli
ographic coordinates, aberration, 
parallax, precession and nutation, 
proper motions, astronomical pho
tography, navigation, binary star 
orbits, occultations and eclipses, 
and is almost wholly mathematical ; 
408 pages. $7.20 postpaid 

SCIENTIFIC AMERICAN 

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



C U R R E N T  B U L L E rr IN B R IE F S  
Short Reviews of Bulletins and Papers on Scientific and 

Allied Subjects, and Where to Get Them 

STUDIES IN SOCIAL SCIENCES 1933 ( Engi. 
neering and Science Series No. 43 ) con· 

tains seven theses for the degree of Master 
of Business Administration and deals with 
important public affairs such as "A Study 
of the Relation Between the External and 
Internal Value of the Pound Sterling 1920· 
1932" and "A Study of the Trends in the 
Cost of State Government in New York 
1900·1931," and similar subjects. Rensselaer 
Polytechnic Institute, Troy, N. Y.-Gratis. 

-
PROCEDURES IN CURRICULUM MAK ING ( Bu]· · letin, 1932, No. 17,  Monograph No. 18, 
National Survey of Secondary Education ) ,  
by Edwin S.  Lide. The purpose of this 
study is to indicate the details of organiza· 
tion and the specific procedures in pro· 
grams of curriculum revision. The subject 
is a curious one and has probably employed 
some of our best educational minds. Super· 
intendent 0/ Documents, Washington, D. C. 
-ten cents ( coin ) . 

-
THE GUARANTY OF BANK DEPOSITS (Bulle· 

tin No. 3 )  is a report of the Commission 
on Banking Law and Practice Association 
of Reserve and City Bankers. The Associa· 
tion was organized in 1912 to provide a 
medium for the exchange of ideas among 
its members on matters relating to banking 
law and practice. It has hitherto confined 
itself largely to what may be termed labora· 
tory work in the field of banking. However, 
the present emergency called for a some· 
what different policy, so a Commission on 
Banking Law and Practice was appointed 
to undertake an analysis of the banking 
system as a whole, with recommendations 
for strengthening the banking structure. 
A ddress J. J. Schroeder, 162 West Monroe 
Street, Chicago, lliinois.-Gratis. 

-
RESERVOIRS FOR FARM USE ( Farmer's B ulle· 

tin No. 1703 ) , by M. R. Lewis. Water is 
so useful on the farm that it is a wonder 
that farm reservoirs are not in more gen· 
eral use. The pamphlet gives a wealth of 
information. Superintendent of Documents, 
Washington, D. C.-5 cents ( coin ) . 

• 
THE CARE OF LEATHER BELTS is a large wall 

chart giving all the information. It is 
filled with tables and diagrams. E. F. 
Houghton & Company, Philadelphia, Pa.
Gratis. 

• 
KOHLER ELECTRIC PLANT. The Kohler en· 

gineers have just developed an 800 watt, 
32 D. C. unit which will prove very useful 
for farms, summer homes, yachts and boats, 
filling stations and garages. Four models 
are available--two battery charging types 
and two non·battery plants delivering direct· 
from· generator service. The circular is a 
guide to the type of independent unit reo 
quired. Kohler Company, Kohler, Wisc.
Gratis. 
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THE LOUIS ALLIS MESSENGER deals with 
the problem of selecting the correct mo· 

tor for any job. This is a bi·monthly publi· 
cation dealing particularly with splash· 
proof and explosion· proof motors. The AI· 
lis Company, Milwaukee, Wis.-Gratis. 

• 
LUBRICATING OF GRAIN HANDLING MACHIN· 

ERY (Lubrication, Vol. XIX, No. 11, 
November, 1933 ) deals with installations of 
grain elevators and the handling of grain 
from ships. Flash and fire points are con· 
sidered. The Texas Company, 135 East 42nd 
Street, New York City.-Gratis. 

-
PUBLICATIONS OF THE DOMINION OBSERVA · 

TORY, Ottawa (Volume 4, Bibliography 
of Seismology No. 14, April, May, June, 
1932) , gives a bibliography in all languages 
and was prepared by Ernest A. Hodgson, 
Department of the Interior, Canada. Ottawa 
--25 cents. 

-
RAILWAY STATISTICS OF THE UNITED STATES 

OF AMERICA FOR THE YEAR ENDED DE· 

CEMBER 31,  1932, prepared by Mr. Slason 
Thompson, Bureau of Railways News and 
Statistics, is one of the most valuable reo 
ports in the railway world. Mr. Thompson 
compares his figures with the official reo 
ports for 1931 and also gives the recent 
statistics of foreign railways which are so 
difficult to obtain. The railroads that have 
gone "modern" and streamlined are in· 
cluded. Slason Thompson, Daily News 
Building, Chicago, Illinois.-Gratis. 

II ---T+--- 41/ 

THE NETHERLANDS INDIES-A JUBILEE AL· 
BUM was issued to commemorate the 

25th anniversary of the travelers' official 
information bureau of Netherland India. 
The travel literature issued in far away 
Batavia is the peer of the best travel litera· 
ture issued in Europe. We are frank to 
confess that these publications we have 
noted from time to time have given us a 
wanderlust that may never be fulfilled, but 
those going around the world or to Aus· 
tralia will find the trip to the many islands 
both easy and fascinating. Travelers' Offi· 
cial Information, Bureau of Netherland 
India, Batavia, Java.-Gratis. 

-
THE ORIENTAL INSTITUTE. This book forms 

Volume XII of the University of Chicago 
Survey, by Dr. James Henry Breasted. The 
entire scope of the survey embraces some 
40 or 50 projects, which are being grouped 
in a series for purposes of publication. A 
comprehensive survey of a large research 
enterprise is  a new undertaking in educa· 
tional administration. It is beautifully illus· 
trated showing the latest researches of the 
thirteen expeditions. University 0/ Chicago 
Press, Chicago, IlI.-$3.00 bound in cloth. 

• 
TURBINES ( Publication A.3 August, 1933 ) 

is a valuable pamphlet, including operat· 
ing records of 291 large turbines for 1932, 
and figures covering records for 1932 of 12 
turbines operating above 1000 pounds steam 
gage, together with additional data. Edison 
Electric Institute, 420 Lexington Ave., New 
York City.-Price varies from 75 cents to 
members and their employes to $1 .25 to 
non·members. 
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THE FIND·ALL PEN TAGRID A.C.·D.C. SHORT·WAYE CONVERTER is a self·powered three·tube 
converter which changes any broadcast receiver into an efficient short·wave set.  Through 

the use of Alden plug·in short·wave coils, the band between 15 and 200 meters may be 
covered. One of the features of this converter is  the use of the new 6A 7 pentagrid tube, 
which combines the functions of detector and oscillator. A second feature is the "Cisin" 
A.C.·D.C. circuit which dispenses with the customary power transformer. The set will work 
equally well whether the power source is A.C. or D.C. This converter is  simple in design 
and construction-hence it is easy to build. It can be used either with tuned r.f. or with 
superheterodyne broadcast sets. The Noise·Master lead·in is another feature. Top and 
bottom views, list of parts and additional information may be obtained from Allied 
Engineering Institute, Suite 541 , 98 Park Place, New York, N. Y.-l0 cents. 
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can also be used for cementing metal foil 
to metal foil or to other materials ; glass 
to glass or to other materials ; Bakelite to 
Bakelite or to wood, glass, metals, and so 
on.-A . E. B. 

• 

)�ung .  Ventilation Measured 

A METHOD of using X rays to find just 
how efficiently a person's lungs are 

being ventilated was described by Dr. Wal· 
t el' W. Fray of Strong Memorial Hospital, 
Rochester, New York, at a recent session 
of the American Congress of Radiology. 

Apparently some patients suffering with 
t uberculosis and other lung diseases have 
more difficulty with breathing than would 
be expected from the amount of lung tissues 
t hat is seen in X-ray pictures to be affected, 
while in other cases the patients are able 
to breathe with little or no difficulty in 
spite of a large diseased area. Lack of a 
standard of the ventilating efficiency of 
normal lungs has handicapped physicians 
in determining the extent of disability along 
these lines. 

Dr. Strong and associates worked out a 
method of determining the normal pul. 
monary ventilation, and then used the meth· 
od in over 100 cases of various kinds of 
lung diseases. It proved to be useful in the 
following ways : In following the progress 
of chronic forms of pulmonary disease such 
as pulmonary emphysema, asthma, chronic 
bronchitis and bronchiectasis ;  in assaying 
the degree of disability in industrial disease 
such as silicosis for purposes of compen
sation ; in identifying suitable cases of 
tuberculosis for treatment by collapsing 
part of the lungs ; in determining the pres
ence or extent of disturbed ventilation in 
cases of a certain kind of heart trouble ; 
and, finally, in establishing both the diag
nosis and progress of chronic pulmonary 
disease.-Sdence Service. -

High Compression-High 
Economy 

FUEL savings as high as 29.6 percent are 
revealed by motor tests of high com

pression ratios conducted by engineers of 
'the Ethyl Gasoline Corporation. A large 
six-cylinder commercial engine, of the type 
which must carry heavy loads over steep 
grades, was employed for the trials. Data 
were gathered over a range of loads at 
constant speed and two compression ratios, 
4.03 to I and 5.48 to I respectively. 

Charts of the tests carried out showed 
that the low compression unit in first gear 
is  capable of supplying considerably more 
power than is necessary to propel the 
vehicle on the grade considered, although 
t here is not sufficient power to operate in 
second gear. Consequently, the governor 
throttles the air-fuel mixture flow into the 
engine so that it develops only 70 horse
power, thus driving the truck at seven 
miles an hour, which corresponds to the 
governed speed of 2100 revolutions per 
minute for the engine. 

The high compression engine, utilizing 
tbe best grade of anti-knock fuel, will drive 
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Cyclopedia of Formulas 
By ALBERT A. HOPKINS 

DRESSED in an attractive new binding,  
stronger and more flexible than the old , 
this standard reference is an indispens
able unit for libraries, laboratories, re
search shelves and the home_ Librarians 
tell us it is one of the most frequently con 
suited books and its well worn condition. 
wherever found, attests its usefulness. 
Over H i , O O O  formulas cover every con
ceivable application,�$ 5 , 5 0  postpaid, do
mestic. 
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24 West 40th Street New York 

A L L - W A V E  A I R S C O U T  
O N L Y S E T  O F  I T S  K I N D  I N  T H E W O R L D  

A l l  FALSTAFF scien. 
t i f i c  a n d  a n t h r o p o .  
togical  books o n  t h e  
Sexual  a n d  Love Re· 
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TRADE MARI(S 
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 business. Because of this fact, every business man 
should have available such information on trade marks as 
will enable him to judge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 

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

a simple yet comprehensive inter
pretation of the Federal statutes 
and the body of common law re
lating to trade marks and unfair 
competition. 

W
ITH new products being developed almost daily as 
the result of  scientific research, and established busi

nesses reaching out into new fields, the coming year will 
·find many new trade marks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right track and will enable you to avoid many of 
the pitfalls which beset the path of  the trade-mark owner. 

• 

Price $1 .00 
postpaid 

Published By 
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24 West 40th Street 
New York, N. Y . 
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the same truck up the same grade in sec
ond gear. With the combination of high 
compression and second gear, the vehicle 
speed may be increased until the available 
horsepower is exactly equal to the horse
power required, which happens to be at a 
speed just slightly less than the governed 
speed of the engine. Consequently, the 
high-compression truck climbs the grade 
in second gear at a little more than 14 
miles an hour, developing 142.5 horse
power as it does so. 
The low compression engine developing 

70 horsepower at the reduced throttle open
ing consumes 0.76 pounds of fuel per horse
power hour or at a total fuel consumption 
rate of 53.2 pounds per hour. Since the 
vehicle speed is seven miles per hour, the 
fuel consumption per mile is 7.6 pounds. 

The high compression engine, however, 
operating at nearly wide-open throttle de
velops 142.5 horsepower at a specific fuel 
consumption of 0.53 pounds of fuel per 
horsepower hour. Since the vehicle speed is 
14.12 miles per hour, this results in a fuel 
consumption per mile of . 5.35 pounds, or 
a decrease of 29.6 percent below the low 
compression fuel consumption rate for the 
same grade. 

• 

Moonlight Indoors 

T
HE ready banishment of such night
time terrors of household darkness as 

bogeymen, barked shins and bruised toes 
has been made possible through the de
velopment of two types of All-night lamps 
by G. F. Prideaux, General Electric en
gineer at Nela Park, Cleveland, Ohio. 
The new lamps, which emit illumination 

intensities comparable to moonlight, are of 
three-watt consumption and employ a re
cently developed tungsten filament wire so 
fine as to be almost invisible to the naked 

Two sizes of tiny lamps designed 
for use in the home as night lights 

eye ; one that is only three ten-thousandths 
of an inch in diameter. 
Flexibility in the application of these 

lamps has been provided, as they are made 
with standard prongs that plug into the 
baseboard or other convenience outlet. Add
ing the screw part of a standard attach
ment plug permits them to be used in any 
regular socket. A choice in the amount of 
light desired is possible, as the output of 
the little lamps ranges from approximately 
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FOR CLEAR RADIO RECEPTION! 
COR WICO 

NO I S E - M A S TER 
This remarkable new N O I S E - E L I M I N A T O R · and 
L EA D · I N  SYST E M  gets rid of MAN· MADE STATIC. 
It  improves radio reception. helps to get greater dis· 
tance and s ilences noises originating from elevators, 
refrigerators, motors,  dial phones. bells. switches. 
flashers. violet-ray apparatus, etc. Recommended with 
the Find-All Pentagrid Converter and also by all lead
ing set manufacturers. Easily installed by set owner. 

Included in N O I S E · MAST E R  syst.em are patented 
aerial unit. radio set unit, two-purpose insulator and 
5 0  ft. of shielded lead-in wire. 

Priced at $5.25 postpaid in U. S.  

Nois e - 'Master System with 75 ft. of shielded 1ead-
in \vire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5. 75 

�oise- Master System with 100 ft. of shielded 
lead-in \vire . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6 . 25 

Order dfrect if dealer cannot suppl}). 
Send for -interc8ting descriptive folder. 

C O R N I S H  W I R E  C O M P A N Y  
D ept. SA-30 Church Street. N ew York, N .  Y .  

G E A R S  
I n  Stock-I mmediat. Del ivery 

Gear!!, !!peed reducer8. !!procket!!, thru!!t 
bearing!, flexible coupling!. pullen. etc. A 
complete line i! carried in our Chicago !!took. 
Can aleo Quot,e on IIpecinl gear� of any kind. 
Send 119 your blue print� and inQuiries. 

Writ. for Catalog No. 20 
CHICAGO GEAR WORKS 

Precision equipment for the 
small shop. New desiJl:ns and 
manufacturing processes make 
this amazing bargain possible. Complete metal 

working lathe with compound slide-rest, com
bination face-plate and mdepenc!-ent chuck and 
tail cent.er; 6 in. swing; 24 In. lengt.h, 20 
tbs Send $1.00. Balance plus postage C. O. D. 

Lathe for wood-turning alone, $4. Attach
ments for millinI/:. grindinll:, sanding. saw-table. etc., available at 

low prices. Order from ad at once and have a complete mar-hine shop. 

A m erican M ach i n e  & Tool Co., Dept. 5.8, 200 I!' way, N, Y. 

AGENTS 500 % PROFIT 
G U A R A N T E E D  G O L D  L E A F  L E TT E RS 
For Store fronts and office windows. Anyone can put them 
on. Free samples. Liheral offer to general agents. 

METALLIC LETTER CO. 440 N. Clark St . . Chicago 

'\iVITTE Engines 
Gasoline. Kerosene. Distillau or Gas 2 to 30 H-P The finest engine 
built. Cash or Terms. Direct from 
Factory to You. Write/or Free Catalog. 

WITTE ENCINE WORKS 
2 1 52 Oakland Ave., R.209 Carson St., 
KANSAS CITY. MO. PIn&SURGH. PA. 

A Practical, 
for Gardeners, Suburb'ln;te.

� 

Truckers, Nurserymen, 
Low Prices .. Easy Terms 

American Farm Machine Co. 1057 33rd Av . SE. Minneapolis, Minn. 

<patented 1-17 22) 

ELECTRIC PUN ! 
Make toy motors.  alarms, shockers , 
trick lights. etc. Book telling how 
to do 200 stunts with 110 volts
$1 postpaid. 

C U TT I N G  & S O N S  
2 4  I (  St. , Campbell.  Cal if. 

The Midget 
"Fi..,e·in·One" Slide Rule 

is a com 1-1annheim. Polymetrlc 
Log-Log, . Add and Subtract Slide 
Rule. It ntly add, subtract. mul-
tiplyand y combination of whole 
numbers, fractions, mix:ed numbers and 
decimals. Gives every root and power, also 
Logs, Sines and Tangentll. Made of alumi
num with scales on white celluloid. Size 
4 in. Approved and adopted by college8. 
Price with instructions. $1.50. Fabrikoid 
Case. 50c extra. Sent C. O. D. if desired. 
Catalogue Free. 

GILSON SLIDE RULE CO. 
Stuart, Florida 
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one lumen for the smaller size which is 
equipped with a resistor, to twelve and one· 
half lumens for the larger size which op· 
erates on regular line voltage. 

All·night lights may be used for protec· 
tion, safety, convenience and as an assur· 
ance that all is well for the little tots who 
dislike going to sleep in the dark. Statistics 
show that crime is lessened where light is 
provided. Intruders hesitate to enter homes 
where they could be quickly seen by an 
awakened member of the household. 

In addition, the small night light in a 
dark room proves of assistance in finding 
the electric switch. That people do desire 
assistance in this direction is evidenced by 
the thousands of luminous buttons that are 
made and sold every year. 

-

Waste Products Improve 
Cadmium Plating 

CADMIUM plating has been growing in 
popularity because of its beautiful, 

non·tarnishing finish of excellent wearing 
qualities. The technique of cadmium plat· 
ing is still somewhat uncertain, and it was 
therefore a topic of lively discussion at the 
recent convention of the Electrochemical 
Society. R. A. Claussen and H. 1. Olin, 
of Iowa State University, reported on their 
experiments to improve the quality and 
efficiency of cadmium plating by the addi· 
tion of various substances to the plating 
solution. With the proper addition agent, 
higher current densities may be used and 
the throwing power is improved. The ex· 
perimenters found that the desired effects 
were obtained by the use of "Steffen's 
waste"-a byproduct of the sugar industry 
and also by the use of the water in which 
corn is soaked in the manufacture of corn· 
starch. 

While this discovery is interesting and 
perhaps useful, it seemed to be the general 
opinion of the electrochemists present that 
the ideal addition agent for cadmium plat· 
ing, when discovered, will probably be a 
relatively simple and readily obtained sub· 
stance.-A. E. B. 

• 

Opens All Bottles and Jars 

A CLEVER little device for removing the 
tops from all types of bottles and jars 

has recently been devised and placed on the 

The new jar and bottle opener, tilt
ed up to show the knurled steel stud 
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Where economy is expected to result 

from great strength and stamina, you 
will find this powerful wire rope taking 
punishment like any other champion. 

For extra stamina, easier handling and 
utmost economy, specify "Flex-Set" 
Preformed Yellow Strand. 

Broder ick & Bascom Rope CO. 
S T .  L O U I S  

New York Seattle Portland Houston 

Factories: SI. Louis and Seattle 
P25R· l  
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Here Are The Books That H aye 
Helped Thousands To 

END MONEY WORRIES 
FOR GOOD ! 

At your request, I shall be glad to send you 
one of  the most talked-of l ittle books ever writ
ten, with my compliments. 

The name of this book i s  "The Acre of Dia
monds." It  was written by Russell Conwell,  and 
so many thousands of people were inspired to 
greater success through it,  that it made more 
than $ 4 , 0 0 0 , 0 0 0 . 0 0  for its author, which he 
used to put ambitious young men through Col· 
lege. 

\Vhy am I giving you this l ittle book ? Frankly, 
it is  to get in touch with men who have an apti
tude for bigger things, men who are ambitious,  to 
get them to look over and put to the test of a 
month's  trial what I believe to be the greatest 
secret of success in th e world today-

THE SECRET OF THE AGES 
By Robert Collier 

With your permission, I am going to send these 
7 books to yqu-with no obligation on your part 
to keep them--for you to read and ACTUAL LY 
TRY OCT, subj ect to a month's test. 

Of course, I won't send them without first get
ting your permission . The Coupon at the bottom 
of thi� ad is  for your convenience in granting that. 

But Here's The Most Important Part: 
We have secured from the publishers the last 

few hundred sets from their third hundred thou· 
sand edition of these books. They got their profits 
out o f  them long ago, so they let u s  have these 
few sets for a song. \Vhile they last, you can get 
a set o f  these famous books-NOT at their regular 
price of $ 7 . 85-BUT F O R  O N L Y  $ 1 . 0 0 ! 

That $1 price is actually less than the books 
cost to print. I t  leaves so l ittle margin for us  that 
we cannot stand any bookkeeping or shipping ex
pense. That is why we ask you to send your $ 1  
with the Coupon, and let u s  ship the books " express 
collect," or else add 1 5 c  to cover the postage. With 
this understanding however. You get your $1 right 
back if :you return the books within 30 days 1 

"These little books," wrote the Com
mercial Reporter, "have changed hUl1� 
dreds o f  lives from humdrum drudgery, 
business worry and unsettlement, into 
sunshine and achievement . "  

The Coupon below w i l l  bring to y o u  t h e  seven 
volumes o f  "The Secret of the Ages" at the special 
low price of $ 1 .  And in addition, it will bring to 
you a copy of Russell Conwell 's  "Acre of Dia
monds"-with our compliments-to be kept as  our 
gift whether you keep the books or not. But to get 
either, you will have to mail the Coupon r-ight away ! 

Please Return This Coupon At Once ! 
- - - - - - - - - - - - - - - - - 1 

T h e  Key to L i fe Books S. A , 2 3·1 
330 West 4 2 n d  Street 
New York, N. Y. 

YES- -I want a gilt copy of Russell Conwell ' s 
famous "Acre of Diamonds . "  You may send it to 
me, with your compliments. With it. you are to 
send tal me by expres s  collect ( if you wish books 
sent by parcel post, prepaid, add 1 5 c  to your re
mittance ) .  a set of the seven volumes of ' .rrhe 
Secret of the Ages" in the regular $ 7 . 8 5  edition, 
beautifully bound and stamped i n  gold. 

I enclose $ 1  in full payment. On thi s under
standing, however : I can return the " Secret of the 
Ages" by express collect, at any time w i t h i n  3 0  
days and get back m y  $ 1  i n  full .  

A ddress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

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

Both hands may be used to grip the 
j ar when using the new top remover 

market by W. N. Lurcott. It consists of a 
single casting of light metal with a knurled 
steel stud firmly fixed in place as shown. 
Any size cap, from a small toothpaste tube 
to a large preserve j ar, can be firmly 
gripped and removed with little exertion. 
The cap is merely placed between the 
knurled stud and one or the other of two 
curved flanges. Then with both hands pres
sure can be exerted and the cap readily 
loosened. A notch in the casting permits 
removal of crown caps. 

Tbis device is to be screwed to the under 
side of a kitchen shelf or cabinet and thus 
becomes a permanent fixture always ready 
for li se. 

-

Frozen Rum Punches Made At 
Dinner Table With Dry Ice 

POINTING out that Americans have al
ways liked their drinks cold, Lewis C. 

Chamberlin, manager of the solid carbon 
dioxide division of the Michigan Alkali 
Company, said that now they can have their 
drinks frozen. Whisky or rum punch can 
be frozen at the table before the eyes of 
guests, and be eaten with a spoon like ice 
cream or sherbet. 

The trick of making frozen rum punches 
is not difficult, according to Mr. Chamber
lin. A jigger of water, a jigger of rum, and 
a tablespoonful of sugar or honey are 
mixed together in a glass. Proportions may 
be varied to suit various tastes. To this is 
added a tablespoonful of powdered dry ice, 
which can now be obtained at almost any 
soda fountain. The punch is stirred as the 
dry ice is  dropped in slowly, and in a 
minute the punch is frozen to a consistency 
of sherbet. A cherry adds to the attractive· 
ness of the punch. Care should be used in 
handling dry ice, as it has a temperature I 
of 109 degrees below zero. It should not be ' 
touched with the hands, for it will cause 
burns. Dry ice is solid carbon dioxide gas, 
the same gas which makes the fizz in cham· 
pagne. Some of this gas remains in the 
frozen punch and adds greatly to its ap
petizing qualities. 

Frozen cocktail lolly· pops are another 
novelty which will be popular. They are 
easy to make. A cake of dry ice is  used, 
on the top of which recesses are chopped 
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Are you seeking 
a school or 

summer camp? 
To THOSE seeking guidance 
in selecting a school or college 
we suggest that they refer t o  
the Special School Section o f  
the current issue of  Harpers 
Magazine now on sale . 

In this issue will be found the 
announcements of  many of 
the best schools and summer 
camps - academic,  prepara
tory, finishing, junior college, 
military, and special schools. 
A wide range of  schools and 
camps in all localities, t o  fit 
all purposes and purses, that 
will help you in the selection 
of the one best suited to your 
needs. 

Our Bureau will be glad to aid 
you in solving your particular 
school or summer camp problem. 

A ddress Educational Bureau 

HARPERS MAGAZINE 
49 East H rd Street New York, N. Y. 

R. F. B. E. 
Relief fo r 

Business Executives 
Save yourself from nuisance in

terruptions, from time lost in ex
planation and instruction as to how 
personal and executive correspon
dence shoul d be framed and 
handled. 

Give your secretary a copy of thi s 
new book which shows--

How to organize reports 

How to address various dig
nitaries and officials 

Correct spelling of words 
usually misspelled 

Examples of special, let.ter 
forms 

How to organize routine 
office work for greatest 
efficiency 

and scores of other "pointers" 
which will in crease her efficielll�y 
and yours. 

The SECRETARY'S 
HANDBOOK 
b y  Taintor & Monro 

New, Revised, Enlarged Edition at 
the new low price of 

$2.65 postpaid 
for sale by 

SCIENTIFIC AMERICAN 
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for the 
AMATEUR 

MICROSCOPIST 
If you are seriously interested in microscopy 
you need this B & L Microscope to do justice 
to your efforts. 

If you use the Bausch & Lomb F S Micro
scope you see microscopic objects the way 
the scientist sees th em and the subject of 
microscopy becomes more intriguing-more 
fascinating ! 

A standard microscope. Takes all accessories 
for most advanced work. Dustproof revolving 
nosepiece. Both coarse and flne adjustments. � Magnification depends solely upon op,'"". 

tics you select. Priced $81.  75 up. Send 
" •. for free literature. . . . . • • 

"" .a OO' PARl 

B A U S C H  & L O M B  O PT I CA L  C O M PA N Y  
644 St. P a u l  Street Roch ester, N .  Y. 

BAU S C H  £ LOM B 

a 1J]�f;� 
The Best Abridged D i ctionary 
because it is based upon Web-

ster's N ew I nternat i onal D ic1ionary
the "Supreme Authority" of the En
glish-spooking world. 1268 pages ; 
1700 illustration s ;  106,000 entries. 

Fourth E d i t i on :  Thin -paper, with 
humb � notch index : Cloth, $3.50 ; 

Fabrikoid. $5 . 0 0 ; Leather, $7.00 ; 
Limp Pigskin. $7 . 50. Purchase of 
your bookseller. or send order and 
remittance direct to the publish· 
ers, or write for full information. 

G. 8. C. M E R R I A M  C O .  
394 Broadway, Spri ngfield,  Mass. 

100 Paths To a Living 
A book for m e n  a n d  women to whom t h e  depression 
brings challenge to start again, to win along new 
Upes, Ed"vard Matt \Voolley tells HOW 100 real 
men and women found ways for-

Gett i n g  jobs Chan g i n g  occu pations 
Beat i n g  age l i m i t  F i nd i n g  i ndependence 
Start i n g  small busi ness on scant capital or none 

Trad i n g  a b i l i ty for partnersh i p  

$ 1  postpaid. 1 0 5  pages. Standard size a n d  binding. 
Also Free Lanc i n g  For 40 Magazines.  How he sold a 
thousand stories. $2 postpaid. 320 page� . 

E D W A R D  M O T T  W O O L L E Y  ASS O C I A T ES 
P U B L I S H E RS 

Passaic  Park New Jersey 

The Riddle of Homosexuality 
Learn all about it, its causes, effects , and the 
course it takes, in the current issue of  

TH E M O D E R N  PSYCHOLOGIST 
Other Arti c l es in Current I ssues : 

Abnormalities of Sex . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . D. J. F. 
The Psychology of \Vomen . . . . . . . .. . .. . . . . ... . Sigmund Freud 
Sexual Impotence in the Male . . . . . . . . . . . . W. Beran 'Volfe 
Sexual Aberrations . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . ... .. "Alfred Adler 
On Lesbian Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Taylor 

and nUmerous others 
The Modern Psychologist is 25c at selected news
stands. Or get five issues by s ending in $1 to 'I'he 
Modern Psyehologist, 310 Riverside Drive, New York 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 

Address . .. . .. . . . .. . . .. .. . . ... .......... . ... .... .. ....... . .. . . . .. . .. ... ; .. . .... ......... . . 
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out, and the cocktails are poured into the 
depressions. Sticks are held in the cocktails 
as they freeze, which takes but a moment. 

Many other novel frozen liquor concoc
tions can be made with dry ice, and Mr. 
Chamberlin predicts that dry ice will be 
as necessary to the modern post-prohibition 
bartender as oranges and lemons were to 
those of bygone days . 

• 

Industrial Uses of Ultra-Violet 

ULTRA-VIOLET radiation, sometimes in 
conjunction with visible light, is be

ing used in a large number of industrial 
processes. In the textile industry it bleaches 
the best quality of linen ; in the petroleum 
industry it removes bloom from lubricating 
oils ; in the leather industry it enters the 
final step in the manufacture of patent 
leather. For the sterilization of water for 
public supply, the manufacture of various 
beverages, and, through its bactericidal ac· 
tion in the preservation of food, the ultra
violet ray finds wide use. Artificially-gen· 
erated ultra· violet is  also used in the food 
industry to increase the vitamin-D content 
of foods and, in some cases, to improve 
flavor, while various pharmaceutical prep· 
arations are likewise subjected to artificial 
ultra·violet radiation in order to secure 
certain specific properties. 

Other uses of ultra-violet radiation, not 
yet extensive but which have been dis
cussed occasionally, include the production 
of scrim oil in linoleum manufacture, the 
final treating of oil-cloth to remove sticki· 
ness, the bleaching of oil for food and 
technical uses, the synthetic manufacture 
of rubber from unsaturated compounds such 
as vinyl chloride, and the manufacture of 
chlorinated solvents from chlorine and hy
drocarbons, such as chloroform.-A. E. B. 

YOU HAVE ONE CHANCE IN A 
HUNDRED TO UNDER

STAND EINSTEIN 
( Continued from page 73) 

crease is  due to increased opportunity. It 
is idle to speculate whether the increase 
may not again be tenfold in the next 30 
years. If we plot the number for each year, 
dr�w a smooth curve as closely as possible 
through the points and extend the curve 
in approved statistician fashion, the graph 
would indicate around 4000 for 1960, How· 
ever, this signifies nothing for our purpose. 

The psychologists who make mental tests 
consider that, ranging a large number of 
people in the order of their intelligence, 
the upper ten percent are very superior. 
The upper one percent are, I believe, all 
sufficiently intelligent to become psychol· 
ogists, if they should consider such a course 
desirable, but are also wise enough to ob
serve that this would lead to deplorable 
overcrowding, so that the great majority 
end by pursuing other learned professions. 

The population of the United States, in 
1930, was 122,775,046. Accordingly, there 
are over 1 ,000,000 people in this select 
class. Reference to any good atlas will give 
the corresponding figures for the other , 
civilized countries of the world. Confining , 
our attention to the United States for the 
time being, it is possible, I believe, that a 
person of this class, given the time and 
the inclination, might successfully pursue 
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Every Needed Fact, Figure, Formula 
Every Shortcut and Special Method 

in the 

WHOLE FIELD 
of 

MATHEMATICS 
Now in ONE 

Handy Volume ! 
For the first time you can have this w ealth of prac· 
tical mathematical information, covering every trade 
and business, condensed into one handy book for 
quick reference. This volume puts right at your fin
ger tips instant facts and formulas for making 
every kind of mathematical calculation. From hun
dreds of different sources, this priceless informa
tion has been gathered together, boiled down into 
brief, simple language, and applied to actual prob
lems. Every man in business, every man in the 
mechanical trades, every man whO' ever uses a tool 
or has to make calculations or estimates in office, 
shop, or home, will find here a treasury o f  money
making, money-saving ideas. 

THE HANDBOOK 
OF APPLIED 

MATHEMATICS 

Save 
1'%% 

o n  this Special 
Advance of 
Publication 

Offer 
The regular price 
of this book will 
be at least $6.00, 
a n d  probably 
more. If you re
serve your copy 
now, you may 
have it for only 
$4.95. Easy pay
ments i f  y o u  
wish. Over 800 
Pages. 3 75 IlIus· 
trations. 1 5 0  Ta
b I e . .  Durable 
Maroon Fabri
koid Binding. 

previous knO'wledge of 
mathematics i s  needed. No 
study is  required. The spe
cific information you want 
i s  easy to find, by looking 
it up in the index, The 
book takes up every trade 
and gives you practical 

methods, easily-worked 
formulas for solving 
every problem. Thou
sands of  specific ex
amples show you just 
how to make your 
calculations. If  your 
work involves math� 

ematics in any way this 
complete reference hand

book is  an indispensable part 
o f  your equipment. It is  an 
amazing time-saver for any 
one concerned with engineer
ing, architecture, electricity, 
mechanics, construction, au
tomobiles, machinery, print
ing, or any other industrial 
work ; or with accounting, 
a u d i t i n g. m a n u f a c t u r i n g, 
costs, taxes, or any other busi
ness mathematics. N o  prac
tical man, no house owner 
who makes an occasional re
pair, no one who has a home 
work-shop can afford to be 
without the valuable infor
mation quickly found in this 
book. 

Save Time-Be 
Sure of Your Facts 

One quick turn to the index 
and you find at once the best 
mathematical m e t h o d s  f o r  
solving your problems. You 
avoid the expensive errors 
that handicap the man who 
merely guesses, Think what 
an advantage it is to have 
all this information in one 
handy book ! Take advan· 
tage of this opportunity to 
examine the book as soon 
as  it is published, and save 
1 7  y, % of the regular price. 

EXAMINE TIllS BOOK FREE 
SEND NO MONEY-MAIL THIS COUPON 

r - - - - - - - - - - - - - - - - - l  
D. VAN NOSTRAND CO., 
250 Fourth Ave., New York. 

Send me as soon as published The Handbook of Applied Mathematics. 
at the Special·Pre-Publication Price. Within 5 days after I receive the 
book, I caD return it and owe nothing. If r keep it I will make a first 
payment of $ 1 . 2 5  and I will pay $2.00 monthly thereafter for 2 
months-$5.25 in aU. (Cush with order $4.95) . 

NaIDe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Reference • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
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Millions have been made from ideas properly de
veloped and protected. Send us a rough sketch or 
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free book. telling 
how to obtain pat-
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book we also send free "Record of Invention" form. Prompt 
service. reasonable tees. deferred payments. thirty-five 
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S C I E N T I F I C  A M E R I C A N  

the studies necessary to understand the the- " I  
ory of general relativity. However, con
sidering only those above 21, the number 
would be about 700,000. If we wish to be 
safe in our guess, let us say at least 70,000, 
and possibly 7,000,000, persons in the 
United States may possess the necessary in
telligence. We shall have to wait for some 
psychologist actually to measure the men-
tal capacity required to tell which figure, 
if either, is correct. And we may have to 
wait for some time, for i t  would appear 
necessary that the psychologist should 
understand the subject very thoroughly 
himself, in order to work out the tests. At 
present the psychologists are too busily 
engaged in keeping abreast of the new 
developments of psychology, to find time 
for the study of relativity, and the rela
tivists are not also becoming expert psy
chologists. It looks like a promising field 
for an aspiring pioneer. 

PERHAPS some
" 
of my readers, assuming 

that they should be included in this 
group of persons with high mental endow
ments, but lacking the opportunity of attend
ing a graduate school of science, would like 
to know how long it would be necessary to 
study, and what subjects should be pur
sued, in order to be ready to read the paper 
mentioned with understanding. The aver
age student probably reaches the subject 
in his seventh year of collegiate work. 
However, his entire seven years are not spent 
solely on preparation for Einstein. Assume 
that our aspirant is  a high-school graduate. 
The equivalent of collegiate undergraduate 

I mathematics would take him through high-
er algebra, analytics, calculus and the ele
ments of differential equations. The various 
universities differ somewhat in their re
quirements and in the methods of evaluat
ing them, but a fair average would probably 
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I 
be about 30 quarter units for a first class 
grounding in undergraduate mathematics. 
This would represent perhaps 1000 hours 
of actual work-hard work, mental con
centration. To be safe, let us require an 
equal amount of physics, which would in
clude mechanics and electricity. Add a 
pinch of astronomy and stir well. 

Contains 900 mechanical movements ; 50 Perpetual Mo
tions ; instruction on procuring and selling patents and 
selecting an attorney. etc. Suggests new ideas. Price $ 1 . 0 0  
postpaid in U. S .  A. Address Albert E.  D i eter ich, 

There are some text-books of mathe
matics, designed for engineers, which con
tain in one volume all that should be 
required, except in algebra. Now add to 
this approximately 2000 hours a course in 
theoretical physics, perhaps nine quarter 
units, some study of determinants in mathe
matics, a course in the calculus of 
variations, a study of vector analysis, non
euclidean geometry-perhaps 600 more 
hours in all _ • . just absorb that, brother, 
and then go after Einstein. 

It might be possible to do all that in a 
year, or, if you give two hours per day to 
the purpose, in four years. If you don't 
understand him then, perhaps the trouble 
is that, when we stand the adult population 
in a row, ranged according to their mental 
capacity, and count off, you will be Num
ber 7,000,001. That will be a high rank, 
anyway. 

It is possible that an individual with 
enough intelligence ( please don't ask me 
how much is enough) " could, after working 
through calculus and differential equations, 
be able to understand a book like the 
treatise by Weyl, translated under the title 
of "Space--Time-Matter." However, it 
would be best to study first a text-book on 

602 H O uray B u i l d i n g ,  Was h i n gton, D. C .  
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ELBERT HUBBARD II 
SAYS: 

* THOSE who have served 
the country well have been well 
served at " The Willard Hotel. 
Associated, as it is, with fa
mous names of the past, The 
Willard today is one of the 
most comfortably modern and 
socially prominent hotels in 
the world-"The Residence of 
Presidents." 

Single Rooms with Bath $4 up 
Double Rooms with Bath $6 up 

0u. 
WI LLARD I-IOTEL 
14th. and Pennsylvania Avenue 

Washington, D. C. 
B. P. SOMmBVlLLm. Managing Director 
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S C I E N T I F I C  A M E R I C A N  

theoretical physics, designed for first year 
graduate students. There are a few which 
are suitable. They will be difficult but, after 
all, it is  mainly a matter of hard work and 
determination . . . and interesting, every 
bit of it. Even if you are sidetracked along 
the way, and never get to general rela
tivity at all, you will have a most enjoyable 
time. When George Bernard Shaw wrote a 
play, laid far in the future, the only satis
factory occupation he could find for his 
very advanced super-men, in the multitu
dinous years allotted to them for their span 
of life, was to ponder on the theory of 
numbers. 

It is quite possible that the exposition of 
the principles of relativity will, in the fu
ture, be greatly clarified. The present 
workers in the field are writing for their 
fellow specialists. However, the full mathe
matical theory will probably not be sim
plified to such an extent that it will be 
understandable by students with less than 
graduate work or its equivalent ; at least, 
not for some time. And most of us, even in 
the upper ten or one percent, do not have 
the time to give to the study of mathemati
cal physics, purely as an avocation. There 
are other things in life. Still, we would like 
to know something about relativity, just 
as we should know something about New
ton's work, and the Copernican system, and 
many other subjects. We will ask, then, is 
the knowledge which a layman may obtain 
from a perusal of various books treating 
the subject in a popular manner, of any 
real value ? 

To answer that question in detail would 
be quite an undertaking. It should probably 
be considered in connection with an in
vestigation to discover how many people 
are capable of misunderstanding Einstein. 

NEARLY all of the books written for the 
lay reader contain a large amount of 

material which is not relativity, but merely 
an outline of certain conceptions of elemen
tary physics and geometry. It is, of course, 
necessary to state these for the benefit of 
the student without technical training, but 
these portions, unfortunately, are hardly 
ever clearly distinguished as such. The 
unwary reader gains the impression that 
certain things are Einstein's discovery, when 
as a matter of fact they have been common 
knowledge to physicists, sometimes for a 
hundred years or more. They should be 
distinguished as background ; important, 
of course, but not the main show. 

On the other hand, none of the books 
attempts to give a popular idea of what 
tensors are. I believe it would be quite 
possible to offer such an exposition, which 
could be comprehended by at least 2,000,000 
readers. The high school algebra text of the 
present day contains concepts which first 
required the genius of a Descartes to formu
late. A description of tensors could pos
sibly be made understandable to anyone 
who has mastered high-school mathematics. 
Not that the reader would thereupon be 
able to recognize a tensor at sight, or to 
contract or differentiate them. But he would 
at least know what kind of things they are, 
and wherein they differ from abracadabra. 

On the whole, the knowledge which the 
reader will gain of the methods and results 
of the theory of relativity from the best 
popular works of the present, will be on 
a par with his knowledge of other impor
tant and significant subjects. 
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You Can Make 
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Here is another suggestion for 
making things in your shop. We 
refer to the article "Making a 
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Enfield" appearing in the May 
issu'e of the American Rifleman 
magazine . .  
By following the simple direc
tions contained in this article 
you can make a fine sporting 
rifle at a total cost of fifteen or 
twenty dollars. This estimate in
cludes the cost of the Model 
1917 modified Enfield, informa
tion concerning the purchase of 
which will be sent upon request. 

Discover the American Rifle
man-the leading firearms mag
azine. Let us send you the M ay 
issue as a sample of what our 
publication offers the man who 
is  looking for more sport out 
of his hobbY-I1)ore value out 

of guns. Clip and mail the 
coupon below. No obliga
tion, of course. 

NATIONAL RIFLE ASSOCIATION 
823 Barr Building, Washington, D. C, 

GEN TLEMEN : I enclose 9c in stamps for \\"hich 
please send me the 1\iay issue of the American 
Rifleman, containing the article " 1\1 aking a 
Rifle Out of the Model 1 9 1 7  Enfield ."  Also tell 
me how I may purchase one of the $ 8 . 8 5  Gov· 
ernment Enfield rifles. 
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Book_s SELECTED BY THE EDITORS 

N E W  INTRODUCTORY LECTURES 
ON PSYCHOANALYSIS 
By Sigmund Freud 

FREUD'S notable work on psycho
analysis appeared in 1916 and now 

come these new lectures by Freud. Their 
purpose is to bring the student of psy
choanalysis up to date with regard to 
the Freud interpretation. Readers who 
have already studied Freud will find 
much that is new and understandable 
in this book, which contains, in 249 
pages, seven lectures respectively on 
the Revision of the Theory of Dreams ; 
Dreams and the Occult ; Anatomy of  
the Mental Personality ; Anxiety and 
the Instinctual Life ; Psychology of 
Women ; Explanations, Applications and 
Orientations.-$3.20 postpaid.-A . C .  I. 

MAN AND THE VERTEBRATES 
By A. S. Romer, Prof. Paleontology, 
Univ. Chicago 

A N  authoritative account o f  the evolu
.tl. tion of man and the various forms 
of life ancestral to him, all the way 
back to the earliest animals having a 
vertebra. This volume is used as out
side reading in a course in biology at 
the University of Chicago. It includes 
a splendid account ( 90 pages ) of the 
mammals, living and extinct, other than 
the primates ; another of the primates ; 
a 30.page account of human origins ; a 
shorter one of the human races, and a 
132-page account of the human body. 
There are 415 pages and 278 illustra
tions.-$3.15  postpaid.-A. C. I. 

TATTOO 
By Albert Parry 

THE author's subhead of this curious 
and intriguing book at once attracts 

attention : "Secrets of a Strange Art, 
as Practiced by the Natives of the 
United States." Beautifully illustrated 
with three color-plates and numerous 
half-tone reproductions, the book ac
complishes its avowed purpose of get
ting under the skin of the skin game. 
The reasons for having tattoo applied 
to one's person are proved to be essen
tially psychological, whatever the ex
pressed reason of the tattooee may be. 
Mr. Parry, supported by the assertions 
of authorities in the field of psychology, 
shows that there is a close linkage be
tween tattooing and sex. There is a 
definite erotic basis for the practice of 
the art, and the author follows the line 
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of reasoning with skill and tact. Such 
is the subject matter that parts of the 
book become hilariously humorous, but 
never get out of hand, and are always 
done in good taste in keeping with the 
vast amount of serious research that 

One of the striking illustrations 
in "Tattoo;" reviewed on this page 

preceded the writing of the volume. If 
you have ever been tattooed-and it is 
shown that a surprisingly large number 
of men and women have--or have ever 
seen examples of the art, you will want 
to read this book both for its deep 
human interest and the amazing infor
mation that is revealed. There is a 
valuable chapter on the removal of 
tattoo marks. Beautifully printed on 
fine paper with illustrations inserted. 
6% by 9% inches, carefully bound in 
stiff cloth covers.-$3.20 postpaid.-

AND THAT'S WHY 

By W. Maxwell Reed 

A . P. P. 

THIS book of 104 "pages explains 
various natural phenomena and is 

for children of 10 to 12. The chapters 
are : Ducks, Clouds, and Teakettles ; 
Frost ; Mountains, Dewdrops, and 
Clouds ; A Black Thunderstorm ; Light
ning and Tiny Drops of Water ; Fire 
and Atoms ; Salt Water, Rain, and 
Rocks ; Lightning, Mr. Edison and Elec
tric Lights ; Sea Shells ; Gasoline and 
Muddy Water ; Thunder, Music, and 
Waves in the Air. After reading it, 
J.V.I., aged 10, wrote : "I think that 
this book is very interesting. It explains 

things that are often questions in the 
minds of children. I enjoyed it."-$1 .40 
postpaid.-A . C.  I. 

INTERNATIONAL BOOK OF NAMES 

By C. O. Sylvester Mawson 

HERE is a dictionary that business 
men, public speakers, teachers, 

commentators, and many others will 
find to be an invaluable reference. A 
vast amount of research has been neces
sary to compile this book, and much of 
the material comes from first-hand in
formation. Spelling and pronunciation 
of names of modern celebrities and geo
graphical names are accurate and au
thentic, and the data are up-to-the
minute in every respect. A chapter of  
73 pages deals with pronunciation, and 
constitutes a source of information that 
would be difficult to locate elsewhere. 
308 pages, 5 by 7% inches, well bound 
with stiff cloth covers.-$2. 15 postpaid. 

-A . P. P. 

GOOD EYES FOR LIFE 

By O. C. Henderson and H. C. Rowell 

T
HE scope of  this book is what the 
average intelligent person would like 

to know about his own eyes and their 
care. It explains the eye machinery, and 
the more common eye troubles. It cites 
the various theories of eye changes and 
shows us how to avoid some of Jhem by 
intelligent use of the eyes. Reading 
parts of this book would be a good 
prescription for that boy or girl of yours 
who insists on reading when lying down, 
slumped down, and so on ; and inci
dentally some grown-ups might profit 
similarly. It is elementary and could be 
understood by anyone.-$2.15  postpaid. 

-A . C. I .  

THE INVENTOR AND HIS WORLD 

By H. Stafford Hatfield, Ph.D. 

T
HIS book concerns the philosophy 
of invention, rather more than its 

very practical, immediate side. It also 
gives some instruction for handling in
ventions but these are not very concrete. 
It discusses many subjects which would 
interest inventors and particularly does 
it point out pertinent details with re
gard to inventing in certain fields, such 
as mechanical invention, chemical inven
tion, electrical invention, biological in
venti on, psychological inventions, and 
so on. It has 254 text pages and a bibli
ography.-$2.60 postpaid.-A . C.  I.  



C O M M E R C IA L  P R O P E R T Y  N E W S  
Conducted hy S Y L V E S T  E R J. L I D  D Y 

Thc "Chipso" Trade Mark* 
By JOHN C. PEMBERTON 

THIS widely known trade mark to women 
and many men has recently heen can

celed by the United States Patent Office 
0. L. Prescott Co. v .  Proct er & Gamble 
Co., 19 U.  S .  Pat. Q., 75) . [ See page 55, 
January SCIENTIFIC AMERICAN. Editor.l 

This comes as a complete surprise to 
the majority of people and has caused the 
general belief that the mark "Chipso" can 
never be used hereafter or again. How could 
this popular mark be canceled now-after 
having been registered in the Patent Office 
since April 12, 1921, and after Procter & 
Gamble's very great expenditures in adver
tising soap chips, flakes and granulated 
soap under this mark ? The reasons are as 
follows : 

( I )  A cancellation proceeding m ay be 
instituted in the Patent Office at any time ; 
literally there is no time l imit ( Corning v. 
Robertson, 65 F., 2d, 476 ) . 

( 2 )  The Patent Office felt that "Chipso" 
was confusingly similar to the Prescott Com
pany mark "Chase-O," which had been reg
istered wi th them seven or ei ght years 
before Chipso, i. e., December 9, 1913. 

(3) The Patent Office felt the Prescott 
Company's preparation ( called Chase-O J  in 
crystal form for washing, cleansing, and 
bleaching to be of  thc same class as Procter 
& Gamble's Chipso products-within the 
meaning of the trade-mark statutes, as lately 
construed by the United States Court of 
Customs and Patent Appeals. 

Hence, these two marks applied to the 
same class of goods having been found con
fusingly similar-the younger mark, Chipso, 
had under the statutory law to be canceled 
i n  the Patent Office at the behest of the 
owners of the older registered trade mark, 
"Chase-O." 

By and large, this cancellation is  con
sidered unjust and highly technical. And 
so it would he if its results ·were actually 
as they are commonly thought. But they are 
not. For the Procter & Gamble Company 
can and will (so far as known ) continue 
to  use this well-known mark for its well
known products. This apparent flouting of 
the Patent Office tribunals is legally and 
commercially possihle and frequent-be
cause the right to llse your trade mark is 
one thing,  and the right to register i t  i s  
altogether and quite another. 

The result of the foregoing dccision j "  
then, s imply this, viz. : 

( 1 )  Procter & Gamble can no longer 
have i ts  mark "Chipso" registered in the 
United States Patent Office-provided the 
latter's action i s  sustained by the appellate 
court sitting over i t  in  such matters ; that is, 
the United States Court of  Customs and 
Patent Appeals. 

( 2 )  Procter & Gamble can none the less 
use its mark "Chipso" and sell its goods 
'0 marked exactly as before. 
* Courtesy The New York Law Journal. 

Member of the New Yo rk B ar 

The apparent anomaly and absurdity of 
one company owning a trade mark in the 
Patent Office and another owning the same 
mark ( or a confusingly similar one ) out
side the Patent Office i s  due to the fact 
that the Patent Office has no statutory juris
diction to  decide who may llse trade marks, 
but only jurisdiction to  decide who may 
register marks with them. 

Therefore, before the Prescott Company 
can prevent the Procter & Gamble Com
pany's use of  the mark "Chipso" it will 
have to conduct a successful suit in the 
United States District and appell ate court s 
( or, in the alternative they may elect to 
"lie for an injunction in the state courts
Tiffany v. Tiffany, 147 Misc., 679, 264 
N. Y. S., 459 ) . In other words, i t  must be 
established to the satisfaction of our judi
c ial tribunals that our administrative tri
hunals in  the Patent Office were correct 
in concluding that the public would likely 
be confused by the similarity of "Chase-O" 
and "Chipso" on the same class of products. 

The same conflict of trade-mark owner
ship has recently arisen with regard to "Del 
Monte" coffee. One company has a trade 
mark registration of  the mark in the Patent 
Office on various food products, and has 
as well the right to use i t  in most of the 
United States, but not on coffee in Califor
nia, Oregon, Washington, Montana, Nevada 
or Arizona, where another, judicially and 
commerci ally, reigns supreme ( Tillman & 
Bendel v. California Packing Corp'n, 63 
F., 2d, 498 ) . 

J n the same way it has been conceded 
that although "Chicken of the Sea," as 
applied to young tuna fish, is  the registered 
trade mark of the Van Camp Sea Food 
Company, neither the Patent Office nor the 
Court of Customs and Patent A ppeals ( sit
ting over it) has jurisdiction to decide 
whether the Van Camp Sea Food Company 
has the ri ght to the exclusive use of this 
or a �imilar trade mark throughout the 
United States ( Van Camp Sea Food Co. 
v. Alex B. Stewart Organization, 50 F., 2d, 
976 ) . 

Accordingly, the United States Circuit 
Court of Appeals, in  March, 1932, declined 
to hold that the Van Camp Company had 
the right to the exclusive use of "Chicken 
of the Sea" as a trade mark (Van Camp 
Sea Food Co. v. Cohn-Hopkins, 56 F., 2d, 
797 ) . 

On the other hand, this same plaintiff, 
in  September of this year, did secure an in
junction ( in the United States District 
Court, District of  New Jersey) against an
other's "using the words Chicken of the 
Sea on canned tuna fish" on the ground of 
unfair competition. This i njunction was 
awarded in  spite of the fact that the court 
did not consider Chicken of  the Sea "as a 
technical, vali d, registered trade mark" 
(Van Camp Sea Food Co. v .  Packman Bros., 
4 F. Supp., 522 ) . 

It is therefore doubtful whether the tradc 
mark "Chipso" has been materially, i f  at 

all, damaged by reason of the Patent Office 
cancellation thereof. 

"Nevertheless," the author of  the above 
adds, in  a personal communication to  the 
editor o f  this department : 

" (  1 )  Registration in the Patent Office 
is an absolute pre-requisite to registration 
in most foreign countries. 

" (2 )  Registration does constitute prima 
facie proof of ownership of the trade mark. 

" ( 3 )  Registration confers the right to 
Sl Ie infringers in the federal courts, regard
less of  the citizenship of the parties or of 
the  amount involved. 

" (  4) Registration gives the right, upon 
filing a copy of the certificate of registra
tion with the treasury department, to  have 
goods bearing an i nfringing mark excluded 
from importation and made l iable to  seizure 
and confiscation. 

.. ( 5 )  Registration affords the possi bility 
of having actual damages trebled, within 
the discretion of the court. 

" (  6 )  Registration affords the registrant 
the right to  use with his mark the words 
'Reg. U. S.  Pat. Office. ' "  

-
Important Points Concerning 

Italian Patents 

PATENTS are granted for a term of 
15 years from the date of application. 

Patents of addition ("attestati comple
tivi")  are granted for the unexpired term 
of  the principal patent. 

There is  no provision for opposition in  the 
present Italian law.-lournal of the Patent 
o /fice Society. 

• 

Patentahility 
"THE process of development in manu-

factures creates a constant demand for 
new appliances, which the skill of ordinary 
head workmen and engineers is generally 
adequate to devise, and which, indeed, are 
the natural and proper outgrowth of such 
development. Each step forward prepares 
the way for the next, and each i s  usually 
taken by spontaneous trials and attempts 
in  a hundred different places. To grant to 
a singl e party a monopoly of every slight 
advance made, except where the exercise of 
.invention somewhat above ·ordinary mechan
ical or engineering skill i s  distinctly shown, 
is unjust i ll principle and injurious in  its 
consequences. The design of the patent laws 
is  to reward those who make some sub
stantial discovery or invention which adds 
to our knowledge and makes a step in  ad
vance in  the useful arts. Such inventors are 
worthy of all favor. It was never the object 
of  those laws to grant a monopoly for every 
trifling device, every shadow of a shade of 
an idea, which would naturally and spon
taneously occur to any skilled mechanic or 
operator in  the ordinary progress of manu
factures."-The Atlantic Works v. Brady, 
1883 C. D.  214, 219. (Supreme Court of 
the U. S . ) 

I I I  
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Magicians� 

Manual 

HERE at last we have the ideal 
book on magic for amateurs. 
Our reviewer prepared a for· 
midable work on Magic in 
1896 which achieved great pop· 
ularity but was by no means 
the equal to the present vol· 
ume, when tricks that can be 
actually performed on the 
stage or in the parlor are con· 
cerned. All the material for the 
tricks is provided in envelopes 
or otherwise conveniently dis· 
posed in the volume and each 
diagram gives an idea of the 
method employed. We have 
little hesitation in calling this 
a new kind of book. It was 
compiled for members of the 
Magicians' League of America 
by Walter B. Gibson, Director 
of Service and Instruction. 
When you buy this book you 
become a member of the 
League.-$3.25 postpaid. 

-

Illustrated Magic 
By OTTOKAR FISCHER 

Now at last we have someone 
who is not afraid to give away 
the secrets of the profession. 
There has been somewhat of a 

gentlemen's agreement among 
magicians not to allow even 
the mechanism of parlor magic 
to be disclosed. Here we have 
the whole works from the 
wand and table up to the clas· 
sic illusions reqmrmg big 
properties. All the tricks are 
illustrated photographically, 
which has never been done be
fore except in a half-hearted 
way.-$5.25 postpaid. 

• 
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Will This Be Your Next Hobby? 
The book uAMATEUR TELESCOPE MAKING" tells how to make your own telescope 
at low cost. It is a detailed, explicit, 500-page instruction book full of really practical aid. 
With its help thousands of Scientific American readers have successfully made their 
own astronomical telescopes for less than 25 dollars and become amateur astronomers. 

CONTENTS 
Foreword by H a rlow Shapley, Director H arvard College Observatory 

PART I .  Russell W. Porter,  Associate in Optics, California Institute of Technology 

Chapte r I. 
" I I .  
" I I I .  

IV. 
" V. 

VI.  
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1 00 Ft. Sun Telescope 
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Adj usting the Telescope 
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I I I .  Foucault's Shadow Test " IX. The Refracting Telescope 
" IV. Polishing the Glass " X. Grinding the Lens 
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PART IV. D r. Charles S .  H astings, P rof. Physics, Yale 

Chapte r I. Theory of Eyepieces Chapter I I .  Types of Eyepieces 

PART V. Grinding and Polishing M achines ( used by a few who enj oy m aking them, though most mir-
rors and lenses are m ade equally well by hand, and 95 out of 1 00 are hand made ) .  

PART VI.  Clarendon I ons-A Telescope M ounting f rom Ford P arts. 
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and shaping. This part includes minutely detailed 3 D-page instructions for silvering glass, which leave nothing to the beginner's 
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Men who " know it all�� 
are not invited to 

read this page 

THIS page is not for the wise young 
man who is perfectly satisfied with 

himself and his business equipment. 
It is a personal message to the man 

who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called "What an Executive Should 
Know" and it will be sent without obli
gation. 

It contains the Announcement of the 
Institute's new Course and Service for 
men who want to become independent 
in the next five years. Among the con
tributors to this new Course are : 

ALFRED P. SLOAN, JR. , President, Gen
eral Motors Corporation. 

FREDERICK H. ECKER, President, Met
ropolitan Life Insurance Company. 

HON. WILL H. HAYS, President, Mo
tion Picture Producers and Distributors 
of America, formerly U. S. Postmaster 
General. 

BRUCE BARTON, Chairman of the Board, 
Batten, Barton, Durstine & Osborn, Inc . ,  
Advertising Agents. 

DR. JULIUS .KLEIN, The Assistant Sec
retary, U. S. Department of Commerce. 

For the Man who wants to he 
Independent in the next 5 years 

THE little book pictured above should be 
read by every man who expects to win a 

secure place for himself in the next five years. 
It explains some of the changes which are tak
ing place in the business world today. It tells 

how you can equip yourself to take your place 
in the new business structure with confidence 
and increased earning power. It contains the 
condensed results of 20 years' experience in 
helping men to forge ahead financially. 

JOHN T. MADDEN , Dean , School of 
Comm e rc e ,  A c c o u n t s  a n d  F i n a n c e ,  
New York University. 

HUBERT T. PARSON, President, F. W. 
Woolworth Company . 

M. H. AYLESWORTH, President, Na
tional Broadcasting Company. 

THOMAS J. WATSON, President, Inter
national Business Machines Corpora
tion. 

DEXTER S. KIMBALL, Dean, College of 
Engineering, Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam
ples, selected from many hundreds, show
ing how this organized knowledge is 
translated into added earning power: 

CA S E  1 .  Works Engineer,  salary 
$6,000 ; now Vice-President and Gen
eral Manager, salary $18,000. 

C A S E  2. Local Manager at $5,200 ; 
now RegionaIManager, salary $15 ,000. 

C A S E  3 .  Production Manager, salary 
$6,000 ; now President, salary $21,600. 

Send for this Booklet 
For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book
let pictured at the left costs nothing and 
places you under no obligation. 

To the Alexander Hamilton Institute, 6�6 Astor 
P l a c e , N e "w Y o r k  C i ty .  ( T n  C a n a d a ,  add ress 
Alexander Hami lton Institute, Ltd., C.  P. R. 
Building, Toronto.) 

Send me H\Vllat an Executive Should Know, " 
which I may keep \vithout charge. 

NAi\I .. :... ..•............................... 
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