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THE WHEELS START ROLLING 

PROBABLY the most remarkable 
thing about the first Ford car as 
it bumped over the sill of the 
little brick shed on Bagley Ave­
nue, Detroit, and out into the 
dawn of a spring day in 1893, was 
that its maker had no doubt what­
ever about its success! 

It scared horses. It blocked 
traffic by attracting large crowds. 
It became necessary to chain it to 
a post to keep investigators from 
starting it down the street. 

Since those wheels first started 
rolling twenty million Fords have 
taken to the highways of all the 
world, shaping modern industry 
and civilization .. . hundreds of 
t h o u s a n d s  o f  t r a c t o r s  have 
speeded up industry and smoothed 

the furrowed ways of the farmer 
everywhere ... hundreds of metal 
planes have scaled above the 
clouds to the utmost ends of the 
earth. And no Ford machine is 

permitted to go forth without the 
certainty of success attending it! 

There is a sound reason for 
this! When the Ford Motor Com­
pany first went into operation to 
build, deliver and service an auto­
mobile for every-day wear and 
tear, a machine to be admired 
and depended upon, principles 
of manufacture were established 
which made possible the continu­
ous success of this famous car. 
These principles, briefly stated, 
in four sentences, are vital in 
the Ford organization today: 

1. No fear of the future and no 
enslavement to the past. 

2. Disregard of competition, 
because whoever does a thing 
best will be accepted as the one 
who ought to do it. 

3. Service before profit; though 
without profit business cannot 
extend, without adequate service 
no business can continue to 
succeed. 

4. Manufacturing is the trans­
forming of the best possible 
materials into the best possible 
product for the consumer on a 
basis of fair cost all around. 

This is the reason why Ford 
methods have become a synonym 
for modern methods and success­
ful manufacture. 

FORD MOTOR COMPANY 
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ACROSS THE EDITOR�S DESI( 

THE war on crime continues apace. More and 
more are the lopg arms of science being used 
to bring to book those who violate the laws of 

the land. Since the best results can be obtained only 
by the concentration of knowledge and the practical 
application of theories to everyday problems on a 
large scale, there has come into being an organiza· 
tion devoted solely to crime detection. This is the 
Scientific Crime Detection Laboratory, affiliated with 
Northwestern University in Chicago. Headed by 
Colonel Calvin Goddard, world famous authority 
on various phases of crime, the aim of this Labora· 
tory is to engage in the practical application of all 
branches of science to the detection of crime. Under 
the guidance of Colonel Goddard, one of our edi· 
tors recently made a thorough study of the work of 
the Laboratory, and has written an article, scheduled 
for our next issue, putting forth this work. It will 
be illustrated with a series of photographs taken 
especially for SCIENTIFIC AMERICAN. 

• 

A piece of pure science research that may have a 
highly important bearing on the future of certain 
industries has been carried out in England by W. T. 
Astbury, Director of the Department of Textile 
Physics at Leeds University. Using the X.ray analy. 
sis system worked out for the study of crystalline 
structures, he has investigated the structures of 
wool, human hair, finger nails, silk, and other ex· 
ternal animal growths, often with surprising results. 
Why will a "permanent" wave result in hair that 
has been stretched and steamed, but not when un· 
stretched hair is steamed ? Why will natural silk 
shrink but not stretch under suitable treatment ? 
These and other problems are solved by the find· 
ings of the X ray, and an article on the research 
work will appear in our next issue. The fact that 
the work concerns things which we all use daily 
lends an added interest to the account. 

• 

Although the clouds of business depression ap· 
pear to be passing, it is certain that there will be 
many unemployed who will have a hard struggle 
to make ends meet during this winter. It is pleasant 
to note the assistance that is being exteJ?ded to those 
in want by those who are in a position to give, but 
charity alone is not the answer to the problem. 
Throughout the country there are being established 
organizations known as Goodwill Industries whose 

• 

efforts to aid the needy are indeed praiseworthy. 
One of the most complete of these units is that op· 
erating in Buffalo, and we have obtained an article 
telling of its work. This is scheduled for publication 
in our next issue. The three·fold obj ect of these units 
will be explained in detail, and special illustrations 
will accompany the article. 

• 

During recent months people have been asking in· 
numerable questions concerning railroads. What is 
the furor all about, anyway ? If railroads have failed 
to prosper, why ? And why does that affect every 
person in this country ? Furthermore, do railroads 
really merit special treatment ? Should measures be 
taken to assure them the "fair return" that the Inter· 
state Commerce Commission said they could have, 
and to prevent the unfair competition of other forms 
of transportation that is an ever· present bogy ? To 
answer these questions and many others of equal 
importance we have prepared for an early is· 
sue an article which discusses the complete story of 
the railroad's problems. Condensed though it is of 
necessity-books would not cover the subject fully 
-this article covers all of the essential phases of 
the situation and places the facts in the open where 
they can be assimilated. 

• 

Radio is stepping into another role, under the 
auspices of the United States Forest Service. Ex­
perimental work has resulted in the development of 
a combination radio transmitter and receiver that 
is satisfactory for the rough service which it must 
necessarily withstand in forestry work. These sets 
will permit extension of the Forest Service work, 
and provide a communication channel that should 
prove invaluable. An article now in hand tells of 
the combination set and of its application to forest 
fire fighting . 

• 

The World's Fair in Chicago in 1933 will start 
off in a blaze of glory. Already many of the build· 
ings are under construction or completed, and work 
on the remainder is being carried on. Scheduled for 
our February issue is an article which tells of the 
project as completed to date, and of the plans which 
will culminate in the celebration of a "Century of 
Progress." 
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BETTER 
TODAY 

THAN 
YESTERDAY 

THIS kaleidoscopic panorama in which we 
move produces more fascinating and worth­
while evolutions than did the past, rich in 

accomplishment though it seemed. How much 
better it is to live the todays than it was to live 
the yesterdays. Industry, Science, indeed Life 
itself is so much more interesting. 

So too SCIENTIFIC AMERICAN is better today 
than yesterday; better in production, paper, 
illustrations and printing; better in editorial 
content-the names on our Editorial Staff repre­
sent the height of accomplishment in the various 
scientific lines. 

Increasing prestige as the years roll on, is shown 
by the fact that libraries, research workers and 
industrial leaders turn to us more and more 
when their local references are exhausted. Our 
authority today is unchallenged, our audience is 
second to none in the magazine field and our 
high percentage of renewals attests its loyalty. 

Such a combination surely warrants the thought­
ful consideration of the advertiser. 

Vice-President-Advertising Director 

SCIENTIFIC AMERICAN 
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T
HIS noted American archeologist 
and historian is Director of the 

Oriental Institute at the University of 
Chicago. H e  was recently asked by the 
editor of Nature (London) to sum­
marize the research in which he is en­
gaged at present, and he replied : 

"I am endeavoring to trace the course 
of  human development from the merely 
physical man disclosed by the paleon­
tologist to the rise and early advance 
of civilized societies, the product of 
social evolution culminating in social 
idealism. 

"The scene of this evolution has un­
questionably been shown to be the 
ancient Near East-the region folded 
like a horseshoe around the eastern end 
of the Mediterranean. The diverse civ­
ilizations which arose there are now 
known to have been the background and 
basis of European civilized develop­
ment. These countries to-day constitute 
an almost inexhaustible storehouse 

• 
JAMES H .  BREASTED 

filled with perishing and still unsal­
vaged evidence disclosing early human 
development. There has been no com­
prehensive and systematic effort to save 
and study this enormous body of perish­
ing evidence as a whole. These facts lay 
a twofold responsibility on modern sci­
ence : first, the task of salvaging this 
evidence by scientifically organized and 
equipped field expeditions ; second, the 
study and constructive interpretation 
of this evidence. 

"These responsibilities adequately 
met will require not only scientific train­
ing and method on the part of the 
individual, but also organized effort and 
funds surpassing those which have been 
available in humanistic research hither­
to. The organization which I have hoped 
might contribute to meet this situation, 
the Oriental Institute of the University 
of Chicago, is now 12 years old. It main­
tains a series of 12 field expeditions 
operating along a front of more than' 

2000 miles, from the southern shores of 
the Black Sea on the north, eastward 
to south Persia ( Persepolis ) ,  and thence 
to north-east Africa and the Upper Nile 
on the south . • • •  

"The subj ect matter of these re­
searches both at home and abroad-the 
rise of man-is a process which in it­
self constitutes the greatest event in 
the history of the universe so far as it 
is known to us. The purpose of these 
researches is eventually to make pos­
sible an understanding of human origins 
and early human advance, based on 
fuller evidence than has ever been 
available before, and in so doing per­
haps to discern more fully something 
of the causes and the nature of that 
mysterious and persistent buoyancy of  
the human spirit which, in spite of de­
clining intervals, has made the direction 
of human movement from the beginning 
-and for probably several hundred 
thousand years-a rising line." 



A L E AKY D A M  G E T S  A N E W 

K I N D  OF FACE T
HE old rock dam, Ringedalsdam, on the western 
coast of Norway, was leaky, so the engineers 

adopted the re-conditioning method described on 
page 12.  In this general view of the work may be 
s�en part of the new concrete slab face, on the 
upstream side, and some of the horizontal concrete 
columns which separate the slab from the rock dam 



One of several microscopical laborator­
ies at the Bell Laboratories in New York 

City. Thousands of scientists and techni­
cians do research in this vast institution 

SEEING WITH INVISIBLE LIGHT 

By H ER B E R T  W. F O R S T E R  

H [S eyes are not very good. The left 
one, in fact, has only half of nor· 
mal vision. 

He was the first man to be able to 
see things 9000 times smaller than the 
naked eye can see. 

On an evening in February, 1926, 
Francis F. Lucas was saying to a meet­
ing of 500 engineers : "A microscope 
objective of given numerical aperture, 
when used with light of given wave· 
length, has some fixed limit of resolu· 
tion . . . .  But the ultra-violet microscope 
appears to have a potential resolving 
ability probably greater than twice that 
of the apochromatic system." 

He went on like that for about an 
hour. The next morning a knot of men 
were standing in front of his office at 
the Bell Laboratories. They were not 
engineers. They were doctors, biolo· 
gists, and bacteriologists. 

"Where can we get one of these 
microscopes ? "  they asked, and "Show 
us how to use it." 

In the hands of Lucas, the "apo· 
chromatic system" had already revealed 
new secrets, secrets of metal on which 
skyscrapers stand and bridges hang. 
Also secrets of why lead sheathing on 
cable sometimes cracks and how the 
tiny gear wheels in dial telephones wear 
out. He was talking about equipment 
which "appears to have a potential re­
solving ability probably greater than 
twice that of the apochromatic sys­
tem." 

These men had heard of that over­
night. They were after deeper secrets-

those of life itself. They wanted this in­
strument, which made a speck of dust 
look like a mountain, to help them in 
their peerings at specks which move and 
eat, specks of protoplasm which start 
life as well as those which, as though 
possessed by the devil, occasionally run 
wild and stop it. They wanted to look 
at the cells of living brains. Perhaps 
they could actually see what happens 
when a brain thinks. 

This was not as absurd as it sounds. 
The limit of other microscopes was to 
magnify things about 1500 times. Here 
was Lucas with photographs that 
showed slices of  steel enlarged by as 
much as 5000. He had gone as high as 
9000 but at that immense magnification 
could not be sure what he was seeing. 

MATHEMATICIANS had calculated 
that some of the smallest dots 

which appeared clearly on his photo­
graphs were only 250 atoms across! The 
man with imperfect vision seemed to be 
verging upon the age-old dream of the 
scientist-a look at that particle from 
which all matter is built, the atom. For 
more than a hundred years the theory of 
matter has been constructed around the 
existence of that particle, yet no man 
has ever come near to seeing one. Sci­
entists have had only indirect evidence 
that they exist at all, such evidence as 
they could deduce by observing how 
they affected other obj ects that were 
large enough to be visible. They have 
been somewhat in the position of a 
watcher who, located half a mile away 

from a ball field, conclUdes that an in­
visible pellet has been knocked for a 
home run by observing the agitation 
that sweeps over the stands. 

Even the atom, of course, would not 
be the ultimate. Beyond it lies the more 
indefinite concept of the electron. This, 
theory says, makes up the atom in the 
first place, and consequently we must 
imagine that the hardest rock is com­
posed of such abstractions as force, mo­
tion, or "a point of stress in the ether." 
These are the best descriptions of the 
electron that any one has so far ven­
tured, and no poet could do better. 

He who would penetrate still farther 
comes to the very borderland of the 
mind. He must wonder what, in turn, 
this ether can be made of. He begins to 
ask, as physicists have been asking 
since we left school, whether there is 
any ether at all or whether we have 
merely created one as a handy idea with 
which to think. 

These are the riddles that lead end­
lessly from one into another and con­
front the adventurer, who has success­
fully taken one to pieces, only with the 
further question, "Then what are these 
pieces made of ? "  Along this endless 
path, Lucas had taken a step, a great 
seven-league stride. He had wormed his 
way so far into the privacy of nature 
that he was able to detect so small a 
thing as a dot 250 atoms wide. Regard­
less of all the riddles that might still lie 
behind it, a look at an individual atom 
would be enough to agitate the spec­
tators for some time to come. 

7 
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What a brain does when it thinks 
may, of course, be something in the fifth 
or sixth order of these riddles. It may 
be the flickering of electrons through 

the labyrinths of nerve endings and 
cerebral fluids. In that case, to detect it 
would be hopelessly remote. But a 
chemical action may go with it. There 
may be some breaking down and build­
ing up of the elaborate molecules which 
compose the complicated substances 
found in the brain. This would mean 
that atoms are shifting about with light­
ning-like rapidity. If it  were pos­
sible to see that . . . ! 

So the biologists wanted one 
of these microscopes. They con­
sidered it an event in the history 
of microscopy and, too, this has 
been an important history. It 
has contributed a large chapter 
to the whole book of science. 
It has helped to remake the 
world in which we live and to 
increase our ability to survive 
in that world without falling 
prey to the invisible organisms 
which lurk all about, ready to 
slay us and equipped by nature 
to do so. 

LUCAS told them that the ul­
tra-violet microscope was 

not new. It was, in fact, already 
26 years old. Lucas had not in­
vented it. He had, indeed, had 
only a share in perfecting it. 
But he had worked out the 
technique for using it, and that 

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

retically had the greatest power of all 
lenses for revealing detail. But it lan­
guished for want of someone who could 
manage it. In 1900, Koehler, also of 
the Zeiss Works, invented the ultra­
violet microscope. It, too, all but 
perished and for the same reason. 

Then in 1920 came the man with 
imperfect vision from the Bell Labora­
tories. He made Abbe's lens, which 
used visible light, do tricks which 
mathematics indicated were impossible. 
He began to bring Koehler's micro· 
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low, green, blue, indigo, violet. It is 
pretty, but confusing. 

This difficulty was slowly overcome. 
Simple lenses were corrected for two 
colors. They became "achromatic." 
Then Abbe developed his "apochro­
matic" system, which corrected them 
for three colors. It was a great optical 
achievement and it is with this system 
and the later mono-brom-napthalene 
lens that Lucas has made his amazing 
revelations about the changes that go 
on in apparently inert metals. 

But a still more powerful key 
to the mysteries remained to be 
fashioned. 

As you magnify an obj ect 
larger and larger, its details 
have a tendency to become 
vague. You may be seeing the 
object 5000 times larger, but 
not better. To hold the advan­
tage you must in some way 
bring out details just as sharply 
as before ; in other words, show 
the fine points with more reso­
lution. The microscopist calls it 
increasing the "resolving abil­
ity" of the microscope. 

MOST of the gentlemen who 
had been trying to find out 

how to do this, had been worry­
ing about the lenses. This timc 
the question came up, why not 
worry about the light that shines 
through them ? That started 
something. 

was essential. Until then, the 
invention had lain idle. No one 

Dr_ Lucas and his microscope, with the apparatus 
for generating ultra-violet light in foreground 

Each of the many lights in 
daylight has a different wave­
length. The long rays seem to 
skip over extremely tiny details could get the hang of it. By 

learning to use it, Lucas had re-dis­
covered a good discovery for the world. 

That kind of re-discovery has hap­
pened before, giving sudden impetus 
to events that have faltered in their 
march. Back in the 15th Century, 
Leonardo da Vinci drew up specifica­
tions for a flying machine. Four hun­
dred years passed before the materials 
were developed from which such a 
thing could be constructed. Gregor 
Mendel, idling through the vegetable 
garden back of the Brunn monastery in 
Silesia, experimented with peas in 
1865 and learned how heredity works. 
His experiments remained unknown 
until three botanists came along in 
1900 and, working independently, con­
firmed them. His dusty papers were 
unearthed and codified into the now 
famous Mendelian principles of hered­
ity, the foundation of the broad field 
of modern genetics. 

In 1886 a German professor, Abbe, 
co-founder of the Zeiss Works, de­
veloped the most powerful system of 
lenses yet evolved-the "apochromats." 
Three years later he brought out the 
so-called "mono-brom-napthalene" ob­
jective. This was a lens which theo-

scope, which used invisible light, under 
control. 

Watching Lucas manipulate these de­
vices, complicated as a cartoonist's 
nightmare, you wonder what the father 
of them all would think if he could 
gaze upon these great-great-great­
grandsons of his first creation. It is 
almost 300 years since that man was 
born-Anthony Leeuwenhoek, Dutch 
janitor, who, with infinite pains, ground 
lenses better than any had ever been 
ground before and became the Colum­
bus who first explored a drop of water. 
He was amazed at the society he dis­
covered there, and so was the Royal 
Society in England. He saw things that 
moved, wriggled, and flowed, that ate 
meals and reproduced their own kind 
by the simple process of splitting in 
two. We have never quite gotten over 
Leeuwenhoek's first amazement. 

He was terribly bothered by blurring 
of one sort and another. Obj ects de­
veloped a halo around them, a halo of 
color like the rainbow. Daylight is made 
up of many lights and in passing 
through glass of different thicknesses 
like a lens these lights get separated 
and strike the eye in red, orange, yel-

just as a giant might step over a 
boulder. But a little man stumbles on 
a pebble and likewise the shorter rays 
reveal the tinier specks. 

Red rays have the longest wave­
length ; blue rays much shorter. Ultra­
violet rays are still shorter. So, back in 
1901, Koehler was puzzling out a micro­
scope that used ultra-violet light. 

By this time it may be a little clearer 
what Lucas was telling the 500 en­
gineers when he said, "A microscope 
when used with light of given wave­
length has some fixed limit of resolu­
tion. The ultra-violet microscope ap­
pears to have a potential resolving 
ability probably greater than'twice that 
of the apochromatic system." 

It is a familiar story these days that 
you can't get sunburned through a 
window-pane. The ultra-violet that does 
the burning is stopped by common glass. 
Koehler had to resort to something other 
than glass. He constructed his lens sys­
tem of quartz. 

But that was only part of the prob­
lem-and here you begin to get an idea 
of what it means to work out one of 
these puzzles. Even in the ultra-violet 
range alone, there are many different 
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wavelengths. If he shot a lot of them 
through his quartz lens, they would 
break up j ust as daylight does in going 
through a simple glass lens and he 
would get the same old halo trouble 
with different wavelengths of ultra­
violet instead of with the daylight colors 
-red, yellow and blue. 

Why not correct quartz lenses for this 
trouble, j ust as Abbe corrected glass ? 
Because in all the world of known 
optical materials there is none which 
will combine with quartz to correct it 
for more than just one wavelength of 
ultra·violet at a time. So even after 
Koehler had excluded all light but 
ultra·violet, he had to exclude all ultra· 
violet except one solitary wavelength of 
it. He picked the wavelength of 275 
millimicrons, which is  1/100,000 of an 
inch long. 

The material which will correct a 
quartz lens is an interesting mystery in 
itself. Scientists know just what it 
should be ; they have defined its char· 
acteristics. But they have not found it 
yet. Maybe it does not exist. Maybe it 
can never be made. Like the play, "Six 
Characters in Search of an Author," 
you have the material waiting around 
for somebody to discover it. 

OF course ultra· violet, if  you are 
talking English and not science, 

really isn't light at all. Light is some­
thing you can see, and you could stand 
in a room all ablaze with ultra·violet 
light and still be in pitch darkness. 
That is why Lucas, in turning on his 
microscope, has to grope around to find 
his ray of invisible light. He uses a 
piece of uranium glass. This takes on 
an uncanny glow when ultra-violet hits 
it and then Lucas knows where his 
beam is and can proceed with focusing. 
When he was first getting his hand in 
on the microscope, focusing might take 
a month of careful work ! Now he can 
do it  in an instant. 

He tells you that the source of his 
light is a spark which is produced by 
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an electric current at 10,000 volts. This 
light is blindingly brilliant. Lucas 
breaks it up into the spectrum and uses 
that part of it where it slips off into in· 
visibility toward the ultra·violet. To see 
what he is looking at, he reflects the 
final image on a fluorescent screen of 

Steel magnified 3500 diameters. 
The black dots are the ones men­
tioned in the text-250 atoms wide 

uranium glass. It is rather a round· 
about way but you often have to be 
roundabout ill this strange world you 
are looking into. 

Lucas saw a dark streak that looked 
like an opening as big as the Grand 
Canyon of the Colorado. Yet a hair 
would cover it like a circus tent over 
a flea. How does he know such a streak 
is a crack and not just a dark band ? 
He has explored it to find out. Step by 
step, moving the lens so grudgingly 
you could not notice its motion, he has 
crept down the crags and ledges of this 
imperceptible gorge and found it was a 
crack and not a color. Then he ex· 
perimented to check up on his explora· 
tions. 

He developed new ways of etching 
the surface of metals with chemicals 
that would eat away certain p arts but 
not others. Having done this, he looked 
at the specimens again and found that 
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holes look a certain way and things 
that are j ust dark, another. He had to 
verify appearances at every step. If 
there ever were optical illusions, here is 
where they live. There are no trust· 
worthy parallels between the natural· 
sized world about us and this world of 
the infinitesimal. You have to start 
thinking and seeing over again, like 
Earl Musselman, the youth blind from 
birth who suddenly gained sight and 
couldn't tell a human face from a 
grapefruit without touching it. 

Now Lucas can recognize the land· 
scape at a glance, though he can't very 
well explain to you how to distinguish 
a crack hom a dark spot. You would 
have to learn just as he did. How would 
you describe "blue" to someone who 
had never seen it before ? Lucas can't 
very well tell you how he has mastered 
this microscope. It is largely a matter 
of touch, of instinct. Focusing is a move· 
ment of 11l00,000 of an inch and you 
have to recognize the focus the instant 
you see it because if you go past the 
point you can't go back. You have to 
start all over again. Ask the microscop­
ists to tell you what this touch is, or 
ask Paderewski how he plays the piano 
or Kreisler what there is in his fingers 
that makes his violin sing. 

T EEUWENHOEK, the high-school 
1.....t boy who became a j anitor,  got in­
terested in "burning glasses." Lucas, a 
high-school boy who became a telephone 
lineman, sat down with his wife one 
night and said, "I want to buy a micro­
scope_" That was many years ago_ He 
was then in charge of a group of West­
ern Electric engineers who inspected 
timber products such as telephone poles 
and cross arms_ He thought he could in­
spect them better under a microscope. 
It might show cellular structure and 
point the way to better selection. Who 
ever heard of inspecting poles under a 
microscope ?  "How much," he asked his 
wife, "can we afford to spend for a 
microscope ? "  They spent most of their 

Living tumor cells of a mouse, magnified 1800 diameters. 
Each view was taken at a level one 25,000 of an inch differ· 

ent from the last. They are not identical, as careful com. 
parison will reveal. Compare those at ends with one another 
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savings. He turned her kitchen into a 
laboratory. 

He began to feel his way along in this 
remote, sub·visible world. During the 
war, when he was engaged in develop­
ing apparatus to combat submarine. 
warfare, he found why the submarine 
detector, placed under water, leaked. 
The detector had a diaphragm made of 
rubber with canvas stretched under­
neath. Tiny pieces of cotton lint from 
the canvas stuck into the rubber. Lint 
is made of linters. How big is a linter? 
Look at a tree and then at its branches 
and then at their twigs. Look at a piece 
of canvas, then look at the cotton thread 
from which it is made, then look at the 
cotton fiber from which the thread is 

made, and then try to see a fleck of the 
down which comes raveling off the 
fiber. If you can separate one of those 
flecks out, you would have a linter. Or, 
you might say, as a splinter is to a 
California redwood, so is a linter to a 
thread. The diaphragms stood all kinds 
of laboratory tests. But deep on the 
floor of the ocean, water seeped in. The 
cotton linter was its channel of entry. 
The microscope showed it to Lucas. 

I
N the kitchen at his home, his micro­
scope magnified 400 times. Now if 

you could put a whole man under it, 
he would look nine miles high. The 
kitchen laboratory has long since 
vanished. In its place, at the Bell Tele­
phone Laboratories, there are a group 
of laboratories devoted exclusively to 
the microscopic analysis of materials 
and known in scientific circles through­
out the globe. The Bell institution of 
research has made available to Lucas 
and his staff every facility that will aid 
their work. Some 250,000 dollars worth 
of apparatus makes this laboratory of 
microscopes one that is unique in the 
world, capable of bringing the best 
equipment and technicians to bear on 
any problem that falls within the range 
of microscopy. 

This range lies at the end of the scale 
opposite to the great astronomical 
observatories. The most powerful of its 
microscopes compare to the best of 
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their predecessors as does the giant 
reflector at Mount Wilson to a pair of 
field glasses. Through telescopes, ob­
servers are endeavoring to shrink the 
dimensions of the universe, that they 
may clamber farther out into the black 
solitudes and bring back to earth some 
of the meaning of the constellations that 

J 
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Top: Lead-antimony solution. Left: Anti­
mony has precipitated out and appears as 
small particles. Below: Bands of pure 
lead become vulnerable areas, along the 
edges of which the cable sheathing finaily 
cracks (right), as described in the text 

illumine them. Through microscopes, 
observers are endeavoring to pry open 
the minutest apertures, that they may 
make a door large enough to admit them 
into the innermost chambers of atomic 
existence. 

The one is an ancient science. It has 
reduced the sun to a star of unim­
portance and ennobled man by showing 
that the earth is a mere grain attend­
ant upon this ball of fire which he has 
managed to make the scene and start­
ing point for his great excursions into 
knowledge. It has taken ages to learn 
that this is so. Centuries have passed 
since Assyrian astrologers first scanned 
the heavens with that critical eye which 
meant so much more than dumb wonder. 
The other, the younger science, scarcely 
300 years old, has likewise ennobled 
man by marking off the grandeur of 
his works against the commonness of his 
stature. He is, it has shown, made of 
common clay. His life is like other life: 
composed of myriads of little units of 
life. Yet he has done all these things; 
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and so in the manner of that composi­
tion there is something to marvel at as 
well as something worthy of an eternal 
quest. 

Here is plenty for the philosopher, 
and plenty for the amateur who enjoys 
conjecture. Here also is plenty for the 
practical man. The work of Lucas, 
microscopist, adds not only to the stuff 
that dreams are made of, but to the 
handiwork of man in building for his 
comfort, convenience, his pleasure, and 
his health. 

One part of the metal antimony is 
mixed with 99 parts of lead to make the 
sheathing that goes around a telephone 
cable. It makes the lead many times 
stronger. The antimony is supposed to 

be dissolved throughout the lead almost 
like sugar in water, as shown in the 
top photomicrograph at the left. But 
after a while, if it is long exposed to 
certain conditions, the sheath begins to 
lose its strength. It may crack. What 
happens? Lucas has seen how the 
antimony commences to collect, "come 
out of solution," and gather in larger 
and larger spots. These strengthen the 
lead no better than pebbles stuck in a 
plaster wall. Large areas of pure lead 
begin to appear, and along these soft 
spots the sheath cracks. Now the Bell 
Laboratories, in conjunction with the 
Western Electric Company, are workin;?; 
on a different cable sheath. 

Through one of the new microscopes, 
the "apochromatic" one, the fine de­
tails on the surface of gear wheels in 
dial telephones were examined. It has 
been possible to improve the gear 
wheels so that they will live through 
5,000,000 operations instead of 100,000. 

Letters come in; letters from Europe, 
Mexico, India, China, Australia. Letters 
on all sorts of subjects-from the hope­
lessly ill, from co-workers in science, 
from manufacturers with puzzling prob­
lems of product or process. "Please tell 
us about your high-power metallogra­
phy. These airplane motors . . ." or 
"these tools . . ." or "these rails . • ." 

or "these. girders ... " or "these plates. 
... " "They are subject to failure. Can 
your methods reveal the hidden cause?" 
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Or in another set of files. "Will you 
help us determine the structure of these 
bodies within the blood ? Are they cells, 
are they crystals, are they just debris ? "  
Dignified letter-heads from seats of 
learning_ "We should be grateful if you 
would deliver a series of lectures on 
high-power metallography to our post­
graduate classes . . . •  " 

Lucas had always aspired to a uni­
versity career. But from high school he 
went to work. Thousands of students 
and professors have listened to the high­
school graduate talk. He has lectured as 
far off as the imperial universities of 
Japan. On the walls of his laboratory 
hang a few of the many honors con­
ferred by societies here and abroad. Last 
June Lehigh University awarded the 
self-educated scientist the degree of 
Doctor of Science. President Richards 
said it was "In recognition of your dis­
tinguished contributions to the science 
of metallurgy and technical microscopy 
and of your inventions which have en­
abled man to see and to interpret things 
that have not been previously seen or 
clearly understood." 

It is now 42 years since Abbe de­
veloped the "mono-brom-napthalene" 
system, 31  years since Koehler invented 
the ultra-violet microscope and about 10 
since Lucas began to make them work. 
What he has disclosed through Abbe's 

lenses about the structure of matter, and 
of metals in particular, has become a 
classic. Now bacteriologists and biolo­
gists are beginning to see the possibili­
ties of the ultra-violet microscope and 
they wonder what it will show about the 
secrets of life. 

Under high magnification it has here­
tofore been necessary to stain most 
specimens with dyes in order to differ­
entiate various bodies and substances 
within a cell. To study life meant first 
killing it with paint and then looking at 
it dead and artificially colored. Ultra­
violet also kills some organisms but at 
least their death throes can be watched 
and their corpses dissected optically 
free from chemicals and in their natural 
state. 

The many organisms that survive 
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ultra-violet can be spied upon in their 
living state and with an intimacy never 
before possible. The biologists are bet­
ter off than the metallographers be­
cause they can look through their ob­
jects, which are partly transparent. By 
methods which Lucas has worked out 
and which he calls "optical sectioning" 
it is possible to get cross-sections of an 
organism on planes separated by as 
little as 1/100,000 of an inch. Lucas has 
described this method by likening a 
single cell to a house and imagining 
what would be seen if the house were 
viewed on one plane at a time. 

"First we may take a photograph on 
a plane cutting through the attic. We 
do not see the roof above or the floors 
below. We see only the details on the 
exact focal plane selected. Perhaps 
there will be trunks, bags, boxes and 
things of another day placed in the 
attic for storage. All of these things on 
the focal plane are clearly defined. 
Perhaps our plane cuts midway through 
a trunk ; we do not see the top or bot­
tom of the trunk but we see the things 
which are stored away within it and 
which are intersected by the focal plane. 
In one compartment of  the trunk our 
focal plane has come on some woolens_ 
We see the texture of the cloth and 
observe that it shows wear, and then we 
come on the handiwork of the moth 
larvae. In another compartment are 
some queer-looking sections of straw 
and cloth and wire and we decide that 
it must be a hat on which the sun has 

Why is manganese steel brittle when re­
heated after tempering? At left: What is 
revealed through an ordinary microscope. 
At right: Two views at 3500 diameters, 
showing how reheating caused brittle car­
bide plates to work into the cleavages 
and thus destroy the toughness of the steel 

risen and no doubt set for the last 
time. And so we could investigate the 
contents of all the trunks, bags and 
boxes without opening them, disturb­
ing their contents or doing the slight­
est damage. 

"The next optical section intersects 
the sleeping and bath rooms of the sec­
ond floor. At a glance, we note the 
number and arrangement of the rooms. 
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We recognize the furniture and its dis­
position about the room. One room we 
conclude is a nursery because children 
are at play with things which we 
identify as toys, and we observe the 
play and movement that goes along 
oblivious of the scrutiny from above. In 
another room, our optical section co­
incides with the top of a dressing table. 
We see all the toilet articles and they 
have apparently been put down in 
haste as things are in disorder. In a 
jewel case cut by the sectioning plane, 
are many pieces of  jewelry which we 
pause to admire. A large diamond ring 
which has been itself sectioned strikes 
our fancy because we look within and 
see a black carbon spot which we 

.surmise the owner does not know is 
present. 

"And so we may go from room to 
room and from floor to floor observing 
the life and habits of the occupants. If 
we take photographs as we go, they may 
be laid out in proper order from top 
to bottom and a working model of the 
house constructed." 

Within the thickness of a sheet of 
paper, the ultra-violet microscope would 
see 400 such cross-sections. Thus 
through the eye-piece the investigator 
steps farther into the minute plan of 
architecture on which life is patterned, 
and not only that but into the secret 

processes by which it actually is car­
ried on. 

In the study of those cells which be­
come possessed of the devil, run wild 
and bring life to an end-the cancer 
cells-lies perhaps the greatest adven­
ture before the ultra-violet microscope_ 
What it reveals in this field may make it 
a humanitarian contribution finer than 
any yet made by the Bell Laboratories, 
finer than the artificial larynx, which 
gives speech to the speechless, or the 
Audiphone, which gives the deaf hear­
ing. 

As that journey of inquiry com­
mences, Lucas, who once had to leave 
school because of eye trouble, is point­
ing out things about the structure of  
matter, both animate and inanimate, 
that no human eye has ever seen before. 
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A NEW DAM-RECONDITIONING METHOD 
By D R. A L F B. B R Y N 

The large dam in Norway as it appeared before the reconditioning work 

A NEW method for repairing or re­
conditioning leaking rock or con­
crete dams has been invented by 

the Norwegian consulting engineer Chr. 
F. Groner and has been practically used 
for reconditioning one of the largest 
dams in Scandinavia, the Ringedalsdam 
at Tyssefaldene in Hardanger, on the 
western coast of Norway. The work in 
connection with this dam was carried 
out by the firm of contractors, Hoyer­
Ellefsen and Company, Oslo. 

The method consists in providing at 
a short distance from the upstream face 
of the dam a thin plate or slab of re­
inforced concrete, this slab being sup­
ported against the pressure of water by 
means of a large number of pillars or 
columns, extending between the slab 
and the upstream face of the dam and 
substantially perpendicular on the lat­
ter-that is, in a horizontal position. 

The two photographs 
at the left and· our 
frontispiece show the 
erection of the con­
crete slab at the up­
stream face of the dam 

At the right, the two 
illustrations show the 
space between the old 
rock dam and the con­
crete slab, with the 
connecting columns by 
means of which the 
new slab is supported 

These columns have sufficient elastic­
ity to permit the concrete slab to ex­
pand and contract freely in its own 
plane with regard to the main body of 
the dam, whereby all risk of fissures in 
the concrete slab is avoided. 

The Ringedalsdam serves to provide 
the reservoir for the water-power plant 
Tyssefaldene, supplying electric current 
to the aluminum, zinc, and carbide 
works at Odda. The length of the dam 
measured at the crown is approximately 
2952 feet, and the height of the dam 
is about 1 1 5  feet at the middle. The 
concrete slab erected at a distance of 
about 6.5 feet from the upstream face 
of the dam has an average thickness 
of slightly less than one foot, the size 0 £ 
the slab being approximately 32,117  
square feet. 
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Synthetic Rubber 

COAL, limestone, salt, and water­
few people would see in these pro­

saic "actors" the elements of a mighty 
industrial drama. Yet they have played 
their parts well in the laboratories of 
the duPont Company and the climax is 
a new synthetic rubber which more 
closely approximates rubber in composi­
tion and usefulness than any other man­
made rubber. 

The discovery described in the Digest 
in this issue, of a process for making 
synthetic rubber with these four com­
monplace, abundant materials, is of 
outstanding importance. Some writers, 
commenting on the development, have 
even suggested that it might repeat the 
story of indigo ; the artificial product 
might, as the man-made indigo did, 
force nature's product off the market. 
Such a consequence is hard to conceive 
at this time when there is a greater pro­
duction of plantation rubber in the 
world than can be used and it is selling 
at about a third the actual cost of pro­
duction. FUl'thermore, although the new 
synthetic rubber has some important 
properties that give it a decided advan­
tage over natural rubber in certain ap­
plications, its field of usefulness is as 
yet too limited for it to take the place of 
the natural variety. The duPont Com­
pany, however, is aware of the limita­
tions and has made no unreasonable 
claims for its new development. A plant 
is being constructed to produce the new 
rubber and doubtless in time many new 
uses will be found for it_ 

As conditions are at present, the new 
artificial rubber is significant principal­
ly because it assures a satisfactory sup­
ply of rubber for us in the case of a 
national emergency. Should war limit 
shipments of natural rubber from dis­
tant plantations to this country or cut 
them off entirely, the duPont rubber 
would be used_ As for its present limited 
applications, our chemists showed dur­
ing their World War work with helium 
what we might expect of this rubber 
under a similar stress of great necessity. 

Studies in Sex 

WE hear a great deal these days 
about changes in moral standards 

with regard to sex. The world is rapidly 
going to the bow-wows, for young 
people actually know all about sex­
more at least than their elders know­
and this of course is very, very bad. 
They ought to be kept innocent and 
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ignorant. Prepare them for every other 
kind of life but leave this aspect blank. 
Then they can innocently and ignorant­
ly fall into some of the pitfalls their 
elders have fallen into, especially sexual 
maladjustment in married life about 
which the inner facts are only now be­
ing revealed to science. 

Things have changed a great deal, 
but are they worse or only different ? 
When judged by the old standards, ap' 
pearances are worse, without doubt, but 
we think things are better when j udged 
by the only criterion by which morals 
may rationally be j udged-whether the 
general adoption of a type of conduct 
would conduce to in jury to the real 
well-being of the race as a whole. The 
younger generation is more frank, 
which is to say its attitude is more 
scientific, than the previous ones were. 
Sex is a part of biology and psychology, 
and is as natural as eating or sleeping 
or thinking. Why not regard it in that 
same light, instead of regarding it from 
a warped point of view ? 

Several years ago we informed our 
readers of the availability of Dr. 
Katharine B. Davis' book, "Sex Factors 
in the Lives of Twenty·two Hundred 
Women," and hundreds acquired this 
published summary of a piece of re­
markable scientific research. Another 
outstanding advanced book has now 
become available, the title being "A 
Thousand Marriages, A Medical Study 
of Sex Adj ustment," and we take occa­
sion to inform the same readers of this. 
We see no reason why the insight and 
background provided by such advanced 
studies should not be placed before in­
telligent, serious lay readers, and many 
reasons why it should. We shall con· 
tinue to act in matters of this kind as 
an intermediary between the smaller 
professional world of science and the 
larger body of scientifically minded lay 
readers ; knowing that each of these lay 
readers in turn will act as a local center 
of dissemination of such knowledge. In 
time the human race may come to know, 
as a whole, as much about the sex life 
of its own species as animal breeders 
now know about the sex life, for ex­
ample, of cattle. 

We Build Ships 

WITH four large modern liners, 
built and building, American ship­

ping is making a strong and determined 
effort to regain some of the laurels of 
the sea that once were ours but were 
lost many years ago. Two of these have 
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been completed, the third was launched 
December 5, and the fourth is scheduled 
for completion next July. Several Amer­
ican shipbuilding records are held by 
these four ships which are the pride of 
our renascent merchant marine. 

The President Coolidge, which start­
ed on her maiden trip to the Orient in 
the autumn, is the world's greatest elec­
tric liner. Her sister ship, the President 
Hoover, went into service last summer. 
The ship launched on December 5 and 
named the Manhattan, is  the first to be 
built in this country for North Atlantic 
service since 1897, and she takes over 
the record of the President Coolidge of 
being the largest commercial vessel of 
any kind ever built in American ship­
yards. The fourth ship, known tempo­
rarily as No. 405, is to be a twin of the 
Manhattan. 

The President Coolidge is 654 feet 
long and has a beam of 81 feet, a speed 
of 2 1  knots, and a registered gross ton· 
na�e of 22,000 tons. The Manhattan, 
however, has a length of 705 feet and 
a beam of 86 feet. Her registered gross 
tonnage is 30,000, and she will make a 
speed of 20 knots. Her design marks an 
achievement of some note in shipbuild­
ing since her engine room space is but 
half that required five years ago for a 
ship of her size. Three large boilers 
will generate steam at a pressure of 
400 pounds to drive the triple series 
turbine which, in turn, will drive the 
propellers. Four electric generators are 
to supply the necessary auxiliary power. 
Oil is to be used as fuel. 

The construction of these vessels and 
others yet to come according to present 
plans, was made possible by the Mer­
chant Marine Act of 1928. Under this 
act, the ship-owner may borrow from 
the government at a low rate of irtterest 
as much as three fourths of the cost 
of a new vessel. Eleven ships have been 
built under this plan, 15 more are being 
built, and 34 more are still to be built 
in American shipyards. It is planned 
to make at least one of these a running 
mate of the Leviathan but we are not 
sure that this plan has been definitely 
decided upon. 

We do not expect any of the ships 
yet to be built to be comparable to the 
73,000 ton Cunarder or the new super­
liner of the French Line, both now be­
ing built, or even to the existing 
monsters in North Atlantic service, but 
they will elevate the United States mer­
chant marine to a new and important 
position in world commerce in the very 
near future. 
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IS SPACE EXPANDING? 
B y  H E N RY N O R R I S R U S S E L L ,  P h .  D .  

Chairman of the Department of Astronomy and Director of the Ohservatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of  Washington 

THE extra-galactic nebulae are re­
markable for many other things 
besides the enormous distances of 

which we wrote a month ago_ They are 
themselves the greatest material things 
-in size, in mass, and in brightness­
of which mankind has any knowledge, 
and their motions are as far out of the 
ordinary as any of their other charac­
teristics_ 

It has already been told how hard it 
is to photograph their spectra_ With a 
faint star the observer profits to the full 
if he has a large telescope, for all the 
star's light is concentrated into a point­
image which, if only the air is really 
steady, can be set on the slit of the spec­
troscope so that all the light collected 
by the telescope enters its auxiliary in­
strument. But a nebula appears as an 
extended surface_ With a great tele­
scope its image is brighter, to be sure, 
but is also larger and the slit of the 
spectroscope covers only a part of it, 
so that a great deal of the light is  in­
evitably lost. The small amount of light 
that gets through when it is spread out 
again by the prisms-which is of course 
absolutely necessary if it is to be an­
alyzed-forms an excessively faint 
streak. To avoid prohibitively long ex­
posures it is necessary to use a camera 
of very short focal length. 

THE first observer to realize this pos­
sibility was Slip her, whose pioneer 

work at the Lowell Observatory opened 
a wholly new field of astronomical 
study. The photographed spectra, 
though short and narrow, suffice to de­
termine not only the spectral type of 
the nebula and hence its composition, 
but also the shift of the lines produced 
by motion toward or from the earth. 

The Andromeda nebula, the first 
which was observed, is approaching us 
at the rate of about 300 kilometers a 
second but all the 40 others which 
Slipher observed are receding, except 
a companion to the Andromeda nebula 
which obviously shares its motion. Sev­
eral of the 40 are moving at more than 
1000 kilometers per second and one at 
1800, a speed sufficient to pass from the 
earth to the sun in slightly less than a 
day ! In 1929 Hubble found that these 
observed motions depend upon the dis­
tances of the nebulae, which by that 
time he was in a position to estimate. 
The remotest nebulae were receding the 
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fastest, and the rate of recession was 
closely proportional to the distance, in­
creasing by 160 kilometers or roughly 
100 miles per second for every million 
light years. 

If this proportionality still held good 
for the more distant nebulae their ve­
locities should be enormous. But it  was 
no easy matter to observe them and find 
out, for the remoter nebulae are ex­
ceedingly faint and can be observed 
only by combining a very large telescope 
and a spectroscope with a very short 
camera. With the Mount Wilson nebular 
spectrograph even a 3-inch focus proved 
too long and a special lens had to be 
designed. This resembled a gigantic 
microscope obj ective and is two inches 
in diameter with an effective focal 
length of only an inch and a quarter. 
The spectra photographed with this lens 
are usually about a tenth of an inch 
long from the green to the violet and 
less than 1/200 of an inch wide. For 
the faintest obj ects one prism is  used 
instead of two, and the spectra are only 
half this size. To the unaided eye they 
are mere specks but the spectral lines 
can be clearly seen under the micro­
scope. With this very powerful instru­
ment attached to the 100-inch reflector, 
spectra of more than 40 faint nebulae 
have been obtained and measured. 
Through the courtesy of Mr. Humason, 
who has made nearly all the photo­
graphs and all the measures, we are 
able to show just what the results are. 

THE spectra shown in the figure have 
been widened by a photographic 

process to bring out the lines more 
clearly than they can be seen in the 
very narrow originals. Both they and 
the photographs of the nebulae to the 
right are negatives. Above and below 
each nebular spectrum is the compari­
son spectrum of light from a helium 
tube attached to the instrument, the 
bright lines appearing dark on the nega­
tive. The line farthest to the right is 
A 5015, in the green ; that on the ex­
treme left A 3888, at the extremity uf 
the violet. 

Beginning with the spectrum of sun­
light ( reflected from the sky ) at the 
top, we observe two strong dark lines 
( showing reversed, of  course, as bright 
lines ) at the violet end. These are the 
familiar H and K lines of calcium, the 
strongest in the whole solar spectrum. 

The numerous fainter lines in the violet 
and blue are "burned out" by the ex­
posure required to bring out the violet 
end and do not show on the print, 
though several could be seen on the 
original negative. 

In the next spectrum below, the same 
pair of lines is  visible, strongly shifted 
toward the blue. Such a shift means that 
we are receiving fewer light waves per 
second from the nebula, which is re­
ceding from us at the rate of 3000 
miles per second. The third nebula is 
much fainter and shows a still greater 
shift ; while the fourth, the faintest and 
most distant object yet investigated, 
shows a huge shift corresponding to the 
amazing velocity of 12,000 miles a sec­
ond. This displaces the calcium lines 
from the violet almost into the blue, 
and would shift the yellow sodium lines 
into the orange red. 

Here at last is the realization of the 
old prediction of  Dopple-r, the fir&t 
physicist who realized that the approach 
or recession of a star could alter the 
wavelengths in its light. He stated that 
if a star was receding fast enough its 
color would become redder, and this 
glaring "Doppler effect" is now made 
plain before our eyes. ( For the very 
much smaller velocities of ordinary 
stars the effect, though it  displaces the 
spectral lines by a measurable amount, 
is too small to produce any perceptible 
change in color. ) More than half the 
nebulae in Humason's list belong to 
recognized clusters. In each cluster the 
nebulae are receding at nearly the same 
speed, which differs greatly from one 
cluster to another. The nebula N.G.C. 
385 belongs to a group in the constel­
lation Pisces, N.G.C. 4,884 to one in 
Coma Berenices. The other two clusters 
are very faint nebulae in Ursa Major 
and Leo. The distances of these clus­
ters as derived by Hubble are given in 
the figure. 

IT is evident at once that the velocities 
are very nearly proportional to the 

distances, at the rate of a little over 
100 miles per second for every million 
light years distance. This relation is 
fully confirmed by Hubble's studies of 
the extensive material of which the data 
illustrated form a small part. For the 
Virgo cluster, the brightest and nearest 
cluster of nebulae, the velocity of seven 
nebulae averages 550 miles per second, 
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at a distance of 6,000,000 light years. 
Three other clusters at 24, 29, and 36 
million light years show average ve­
locities of 2400, 3000, and 3300 miles 
per second. 

All these values agree strikingly with 
the general relation. The averages for 
two groups of isolated nebulae are also 
in as good agreement as might be ex­
pected. Hubble's final result is that the 
velocity is strictly proportional to the 
distance, at the rate of 106 miles per 
second for every million light years. 

The agreement for individual neb­
ulae, while not perfect, is so good as 
to suggest that from a single photo­
graph of the spectrum we may be able 
to find the distance of even a very re­
mote nebula within the average uncer­
tainty of about 6 percent. There is only 
one apparent exception : one of the 
nebulae in the cluster in Coma Berenices 
has a velocity of 3100 miles a second, 
against 4600 for the average of eight 
others. In this case we very probably 
have to do with a foreground at a dis­
tance of 30,000,000 light years which 
appears by chance in front of the clus­
ter 15,000,000 light years farther away. 
This would explain the discrepancy. 

I 
I 

SUN 

I 
N.u. C . 385 

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

The possibility of being thus able to 
map out the distribution of the nebulae 
in space-isolated obj ects as well as 
clusters-is fascinating and no reason 
appears why this should not be done. 
The limit of distance at which this 
method may be applied with present 
equipment is about 150,000,000 light 
years. Remoter nebulae can be pho­
tographed with long exposures but they 
are so faint that their images cannot be 
seen on the slit-plate of the spectro­
scope and it is impossible to guide on 
them. Could they only be seen, the 
length of exposure would not be really 
prohibitive. For the faintest nebulae yet 
cbserved ( with the velocity of 12,000 
miles a second ) the exposure was only 
13 hours. 

What do these tremendous velocities 
mean, and what forces can be imagined 
to have brought them into being ? 

Most of us have got used by this time 
to the idea that space is "curved" and 
may return into itself without extending 
infinitely far ; j ust as the surface of a 
sphere obviously does-though of 
course no one is any better able than 
before to make a picture on paper or 
in his mind what such a curved space of 
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Some concrete evidence that space is expanding-spectrograms 
from distant Spiral nebulae showing increasing shift of lines 
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three dimensions looks like. Fortunately 
we do not have to be able to draw pic­
turei of everything that we can reason 
about by mathematical analysis. Ein­
stein enunciated years ago certain fun­
damental properties that must be 
possessed by any sort of space ( with of 
course its associated time ) which is to 
satisfy the demands of

' 
relativity. But 

these restrictions do not suffice to de­
fine the space completely ; they may 
be satisfied by any one of many solu­
tions of the equation. 

The "static" solutions worked out by 
Einstein himself and by de Sitter admit 
of the possibility of red shift of spec­
tral lines of  remote objects ( which is 
what is really meant by talking about 
their "velocities" ) ;  but they do not 
agree in detail with the observed facts. 
A few years ago, however, a Belgian 
clergyman, Abbe Lemaitre, found an­
other non-static solution which promises 
better. In this solution as in the others, 
space returns into itself and is of finite 
extent, but as time goes on this extent 
is continually increasing. To get some 
kind of picture what this may mean let 
us return to the two-dimensional image 
of a sphere and imagine that this 
spherical ( and entirely superficial ) 
space is continually increasing in di­
ameter. Objects which remain at the 
same points on the sphere ( measured 
by latitude and longitude ) will get 
farther and farther apart and recede 
from one another steadily and more 
rapidly the farther distant upon the 
sphere they are. We can thus get a 
sound idea of the notion that space it­
self is expan�ing and carrying the 
nebulae with it. 

THIS hypothesis, bold as it is, ap­
pears to give much the best inter­

pretation of the apparent motions of 
the nebulae which has yet been sug­
gested. 

One difficulty about it, however, is 
that it makes the universe and even 
space itself inconveniently young. At 
the present rate of motion it would take 
a nebula only 1700 million years to 
reach its present distance, whatever that 
may be, since speed and distance are 
proportional. Of course space may have 
been expanded more slowly in the past 
than now, and Lemaitre's solution in­
dicates this. But even so, the time 
available for the whole past history of 
the process amonnts to but a few bil­
lions of years, and the earth is almost 
as old as this ! 

How this difficulty may be resolved 
must be left to the mathematicians. It 
may be that still other solutions of the 
fundamental equations may be found 
which will account for the present mo­
tions of the nebulae and allow a much 
longer past history for space and its 
contents, but here we must "wait and 
hope ."-Mount Wilson Observatory. 



One of the two tunnels that run the entire length 
of the cargo holds. Bulk cargo, such as coal or 

ore, pours from the side doors shown, into the 
tunnel, and the drag-scrapers carry it to a hopper 

MECHANICAL STEVEDORES ABOARD SHIP 

DA WN of a new era in southern 
shipping has been introduced in 
that seaboard section which owes 

its origin to the Gulf .f Mexico with 
the advent of the pulverized coal burn­
ing steamship, the H. F. Debardeleben, 
which is equipped with mechanical 
mules that work automatical-
ly as substitute stevedores in 
unloading cargo. 

The swan song of the pro­
cess of cargo-discharging by 
southern darkies-the choral 
leader was always the best­
paid member of the crew-has 
been sung so far as this par­
ticular freighter is concerned. 
She is the pathfinder of an 
extensive fleet to follow in her 
wake which is expected to 
usher in a new era in water 
transportation in this particu­
lar part of the South. Equipped 
with self-discharging, bulk-un­
loading automatons, this steel 
freighter disgorges cargo at 
the astonishingly high speed 
of 1000 tons an hour. She is 
the first vessel provided with 
such interesting labor-saving 
devices to ply the coastal 
waters of the United States. 

By G. H. D A C Y 

built according to government specifica­
tions and design with the customary 
masts, booms, cargo winches, five cargo 
hatches, and four holds : a typical two­
deck, three-island style of freighter. 
The southern coal corporation which 
now owns her purchased this ship as 

raw material for one of the most sen­
sational maritime experiments in the 
South's nautical history. That particu­
lar coal mining company appreciated 
that it  must expand its marketing if it 
was to increase output profitably. Such 
a program demanded a new type of 

carrier which would perform 
more efficient work at mea­
surably reduced costs. 

An eminent naval architect 
and marine engineer, E. C. 
Bennett of New York City, was 
commissioned to provide satis­
factory plans for the re-ar­
rangement and equipment of 
the steel ship so that she could 
discharge bulk cargo auto­
matically in record time and 
at minimum cost. The super­
vision of the remodeling pro­
gram was delegated to the 
American Bureau of Shipping 
and the United States Steam­
boat Inspection Service. Upon 
completion of the reVISIOn 
campaign, the S.  S.  H. F. 
Debardeleben was awarded 
the highest rating in the 
records of the American Bu­
reau of Shipping. 

This ship was owned for­
merly by the United States 
Shipping Board, having been 

Close-up of a steam-winch-operated drag scraper that 
unloads heavy bulk cargo from the remodeled freighter 

The marine builders who 
worked on the steamship in 
drydock did not "turn her in­
side out," but they did make 
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over the freighter so thoroughly and 
skilfully that none but a seasoned sea 
dog would recognize the new ship from 
a picture of the old one. 

S C I E N T I F I C  A M E R I C A N 17 

An impressive transformation was 
consummated below-deck. Bulkheads of 
solid steel were installed so that the 
huge hold could be split up into five 
compartments for bulk cargo. Each 
compartment, according to the com­
modity carried, will accommodate from 
l lOO to 2000 tons. The decks of these 
compartments are provided with a 
series of steel doors that open into a 
pair of steel scraper tunnels which 
penetrate the vessel longitudinally 
underneath the cargo holds. Two 
metal-muscled scrapers, each with a 
capacious maw which holds eight cubic 
yards of  bulk cargo to the mouthful , 
travel on a strong beam of steel which 
is mounted at each tunnel top as a 
guide rail. Big steam winches placed 
in a strategic position in the hull oper­
ate the drag scrapers by means of sup­
plementary wire cables that travel in 
a third and smaller tunnel constructed 
especially for that purpose. 

Coal, delivered into a hopper at the bow of the ship by the drag scraper, is 
dumped into a barge by the ship's endless belt conveyor on its 140-foot boom 

THESE steam-run cargo "mules" 
snatch the bulk cargo of coal, phos­

phate rock, gravel, slag, sulfur, ore, or 
similar material from its place of de­
posit in the tunnels and transport it 
swiftly to a large hopper near the bow 
end of the ship. The drags dump their 
loads into the hopper which, in turn, 
delivers the cargo under mechanical 
control to a sloping rubber belt con­
veyor about a yard wide. This herculean 
"stevedore" actuated by mechanical 
power "marches forward" tirelessly, 
carrying ponderous loads of cargo at 
a fixed gait of 3.97 miles per hour, 
equivalent to 350 feet a minute. 

The endless belt conveyor deposits 
its burden of coal, coke, or ore, as the 
case may be, upon the swiftly moving 
belt of the unloading boom which is 
considerably longer than the loftiest 
ship's mast. The second conveyor­
somewhat smaller than the first-runs 

ner that it can be elevated, if desired in 
unloading, to deposit cargo 50 feet 
above the main deck of the freighter. 

The patented unloading devices now 
in use on this ship are available to 
mariners and ship builders, being in­
ventions which have been perfected to 
reduce labor and save time in discharg­
ing bulk cargo. The mechanical set-up 
on this southern ship is such that the 
cargo is weighed automatically by use 
of an accurate weightometer. 

Several different kinds of bulk cargo 
can be unloaded simultaneously with­
out conflict. Five diagonal bilge tanks 
are situated above the broadest part 
of the hull adjoining the scraper tun­
nels. They accommodate water ballast 
and, by regulating the amount of water 
in them, are also used as counterbal­
ances to hold the ship in proper position 
when the discharging boom is swung 
from ship to shore to the limit of its 
arc. Tests by government inspectors 
demonstrated that under such condi­
tions the stability of the ship is  per­
fect even when the boom is fully 
extended. The vessel is provided with 
unusually large pumps for the dis­
charge of this ballast water as rapidly 

at a regular speed of 5.1 
miles per hour, or 450 
feet a minute, being op­
erated by steam power 
with its engine seated at 
one end of the swinging 
boom. This boom, which 
measures 1 40 feet over 
all, is so arranged that it 
can swing through an arc 
of 90 degrees and will 
deliver cargo on either 
side of the ship to a maxi­
mum distance of ll3  feet 
from the hull directly in­
to railroad cars, storage 
warehouses, or in piles 
on the wharf. The boom 
is also equipped with 
controls in such a man-

Coal pulverizers and pulverized coal burners 
in the boiler room of the H. F. Debardeleben 

as necessary during loading or unload­
ing. The bilge tanks can be pumped 
dry in a few hours when necessary. It 
requires one and one half times as long 
to load this ship by standard practices 
as to unload her with the self-discharg­
ing bulk cargo apparatus. Twelve 
hatches facilitate the flow of bulk car­
go into the compartments of the hold. 

One novel feature of this interesting 
ship is the provision of adequate stor­
age space in the forecastle between the 
decks for 500 tons of bale, crate, and 
package freight such as perishable 
citrus fruit and vegetables from Florida 
for the northern markets. 

THIS remodeled ship, which is self­
trimming as well as self-discharg­

ing, is the first sailing in the Gulf of 
Mexico to use pulverized coal as fuel. 
Stoking labor has been reduced mea­
surably since a single fireman now op­
erates the three boilers. The coal 
bunkers deliver fuel under automatic 
control directly into the pulverizers lo­
cated below. The largest coal is ground 
to a powder, before use, in a powerful 
coal crusher and thence is dumped 
into the central fuel bunkers. 

Because of navigational difficulties 
encountered in certain southern ports 
and harbors, the rudder of this ship 
is streamlined in order to increase her 
operating efficiency. A screw gear op­
erated by telemotor was installed in 
place of the original steering gear of 
the freighter. The' power plant of this 
cargo ship-she is 380 feet long with 
a beam of 53 feet--<:onsists of a triple 
expansion engine and three special 
boilers. 

The justification for this modernized 
freightship as an advance guard of a 
new fleet is had in the fact that the 
South annually mines 260,000,000 tons 
of coal, 3,000,000 tons of phosphate, 
2,000,000 tons of sulfur, and 600,000 
tons of salt, among other commercial 
commodities. 



The second gorilla, mentioned near the end 
of the account. Left to right are :  Dr. Mc-

Gregor, zoologist, Dr. Gregory, anatomist, 
and the author of the accompanying article 

GORILLA: GREATEST OF ALL APES * 

By H. C. R A  V E N  
Associate Curator, Comparative and Human Anatomy, American Museum of Natural History 

THE present range of the mountain 
gorilla is in the highlands of the 
eastern Belgian Congo and the 

Kivu volcanoes. Our camp in this coun­
try was west of the southern end of 
Lake Kivu, at an altitude of 7000 feet, 
on the slope and facinE. eastward over 
the cultivated country toward the lake. 
On a clear day we could see the hazy 
outline of the mountains on the far 
side, and on one occasion I could even 
see the volcanoes north of the lake. The 
forest began j ust behind our tents. 
This was mountain forest with rather 
low trees interspersed among a mass of 
succulent vegetation which was from 
six to fifteen feet high. Many of the 
trees on the highest slopes were cov­
ered with moss. 

As soon as our camp was established 
I made daily excursions in the forest, 
accompanied by two or three natives 
whom I obtained in the neighborhood. 
We found traces of gorillas, elephants, 
harnessed antelope, duikers, wild pigs, 
and buffalo, but we did not get close to 
any of  the gorillas_ The natives were 
not good hunters, and when we came 
upon signs indicating where gorillas 
had been feeding or walking, they were 
unable to say whether these signs were 
*Courtesy Natural History 
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fresh or a few days old_ Finally I man­
aged to get some Batwa pygmies, pro­
fessional hunters, to help me. It was 
delightful to go into the forest with 
these little people who understood the 
forest, whose home it was. 

One morning when I had started out 
with a couple of Bantu natives, two 
pygmies joined us and told us that 
gorillas had been feeding in a valley 
not far away. 

WE proceeded very cautiously, one 
pygmy going before me with a pe­

culiar combination sickle and hatchet, 
quietly cutting away the vegetation so 
that we could follow_ We had gone 
along a densely covered ridge for per­
haps one hundred yards when we heard 
a slight movement of the vegetation_ 
On the advice of the natives I took the 
rifle from the boy behind me and went 
ahead more cautiously than ever. 

Suddenly and without the slightest 
warning there was the most terrific 
combination of screech and roar, stamp­
ing of feet and thrashing of under­
brush, as a gorilla rushed at us. The 
vegetation here, except for a few trees, 
was dense as could be, and from ten 
to fifteen feet high. In order to get 
through we had been crouching down, 

often going on our hands and knees. 
I was crouching when the gorilla be­
gan to rush, but in order to raise the 
rifle in his direction I had to back up 
against a thick mass of vines and 
weeds. The gorilla came like a cyclone 
until he was perhaps 30 or 40 feet 
from us, when he suddenly stopped and 
was silent. The vegetation was so thick 
we could not see more than ten feet 
in that particular direction. We hesi­
tated a moment, then I motioned the 
hunter before me to part the vines 
quietly and go forward_ I followed, 
holding the rifle ready to fire_ We came 
to the spot where the gorilla had 
stopped, but he was not there. He had 
turned about, retraced his steps a short 
distance, then taken a new course, and 
disappeared�all without making a 
sound. By this time he was probably 
some distance away. We follllwed the 
trail as quickly as we could, first up 
along the ridge, then down the side of 
a steep ravine, until I was dripping 
with perspiration. 

As suddenly as before, the gorilla 
rushed at us and stopped, and precise­
ly as we had done the first time, we 
followed. On the brow of a ridge we 
came upon a very fine bed where this 
or another gorilla had slept the night 
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before. It was about three feet in 
diameter, and was made of bamboo 
leaves. I would have stopped to photo­
graph this had we not been in such hot 
pursuit. 

That gorilla made seven similar 
rushes before he went down a very steep 
hill, across a small stream and over 
another hill nearly 1000 feet high. The 
pygmies then gave up and turned back, 
saying, "There is no use following him ; 
he has gone too far." 

ANOTHER day we had come upon 
ft the trail of a band of gorillas 
among some bamboos perhaps three 
miles from camp. We followed them 
for a long way until about 11 A . M .  when 
we came upon the place where they 
had slept the night before. In an area 
20 yards across there were nine beds, 
all on the ground on the steep hillside. 
It was easy to see how they had made 
their nests. The gorilla simply sits down 
among the dense foliage and with his 
long arms grabs a small sapling, pulls 
it down, twists it under him, sits on it, 
and reaches for another. If it breaks off, 
he takes the piece, arranges it around 
him and continues to pull off and twist 
around until he has made a nice nest or 
bed. Sometimes they undoubtedly walk 
a few yards to get the material for a bed, 
but as a rule, where the foliage is so 
dense, they simply sit down and pull 
the material about them. 

After carefully examining the sleep­
ing-quarters we followed 
on, dividing into three 
groups as the gorillas 
seemed to have done, but 
we had much difficulty in 
trailing them because ele­
phants had been tramping 
all about. 

Not more than a half 
mile farther on we could 
look across a little valley. 
On the opposite side a boy 
had seen the vegetation 
move and he was sure goril­
las were there. We watched 
closely and, finally, with the 
binoculars I could see a 
black arm reaching up to 
pull down the bushes. 

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

THE Columbia University. 
American Museum Expedi. 

tion to Africa was sent out from 
the department of anatomy of 
the College of Physicians and 
Surgeons of Columbia Univer· 
sity, and from the department 
of comparative anatomy of the 
American Museum of Natural 
History, to secure entire well­
preserved adult gorillas and 
other African primates for an­
atomical study. The expedition 
was under the leadership of 
Mr. Raven, and included Dr. 
W. K. Gregory of Columbia 
University and the American 
Museum ; Dr. J.  H. McGregor 
of Columbia ; and Dr. E. T. 
Engle of the College of Physi­
cians and Surgeons. Two adult 
gorillas were obtained in the 
Kivu, and the party proceeded 
down the Congo to West Afri­
ca, where they hoped to collect 
additional gorillas and chim· 
panzees. In West Africa Mr. 
�aven, who remained longer 
than the others, collected three 
adult gorillas and three chim­
panzees, all of which were em­
balmed entire and shipped to 
New York.-The Editor. 

whereabouts to others of the group. 
They had moved slightly from where 
we first saw them and now were in low 
forest, the trees of which were fairly 
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buried by lianas, many of whose stems 
were six inches in diameter. Under­
neath was a tangle of stems of thick 
undergrowth, so that in some places 
we could not be sure, on account of 
the irregularity of the terrain, whether 
we were looking at the ground or into 
the trees. There were many fresh signs 
of gorillas and we could see the place 
where one had sat down to eat. We felt 
the earth and found it warm ; the an­
imal had been there just a few seconds 
before. We were now right among 
them, and could hear them in three 
directions. Then I caught a glimpse of 
one in a tree, perhaps 30 feet from the 
ground. 

I had with me a .30-30-caliber Savage 
rifle and also a .22·caliber rifle, the car­
tridges of which were less than an inch 
in length. In these tiny .22-caliber 
bullets I had drilled a hole and put 
in a small dose of highly poisonous 
potassium cyanide. If this actively poi­
sonous substance could be introduced 
into the gorilla, whether his hand or 
head or body, he would drop dead 
within a few seconds. However, it was 
a question whether the heat generated 
in the bullet would not disintegrate the 
cyanide so that its poisonous action 
would be lost. 

U sing the .22-caliber rifle, I fired at 
the arm of the gorilla in the tree. Im­
mediately there was a bark, screams, 
and wild commotion through the vege­
tation, as the gorillas rushed away. 

We rushed after them and 
found a few drops of blood 
from the one that had been 
hit. This one we carefully 
stalked. None charged or 
rushed at us ; they were ap­
parently thoroughly fright­
ened. We followed cau­
tiously until about 5 P . M . ,  
when we had to give it up 
in order to find our way to 
a trail before dark. 

I
T was evident that the 

cyanide had not worked 
on the animal, but the ques­
tion arose as to whether it 
probably would die before 
morning. Early next morn­
ing, therefore, we took up 
the trail again and followed 
all day. The gorillas had 
gone on feeding, including 
the one that had been hit. 
He was apparently none the 
worse for the wound, which 
of course was not bleeding 
on the second day. Prob­
ably that wound did not do 
as much harm as a bite 
from one of his friends, re­
ceived in play, or a stab 
from a broken branch. 

We stole quietly down in­
to the valley and then 
worked around so that we 
could come up-wind toward 
the feeding gorillas. We 
had first sighted these go­
rillas about noon, but it 
was 2 P.M. when we ap­
proached them. There were 
several, perhaps nine, as 
we had seen nine nests. 
They were quiet except for 
an occasional short grunt, 
indicating, I believe, that 
they were feeding quietly 
or perhaps telling their 

Where the gorilla shown on the opposite page was secured, 
after the locality had been cleared to permit photography 

After several days of 
hunting near camp I de-
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The hand of a gorilla, contrasted 
to that of an adult negro. In spite 
of the shortness of the gorilla's 
thumb it can be brought into con­
tact with the fingers without effort 

cided to go farther up into the moun­
tains to reach a place called Nakalongi. 
This was an all-day walk. I had with 
me several pygmies and a personal 
boy as well as a few porters. It rained 
most of the afternoon and was raining 
when we stopped at a little bee-hive­
like hut high on the side of the moun­
tain in a bean patch. To the west were 
hills covered with grass but in every 
other direction the hills 
and gullies were covered 
with dense forest. The na­
tives immediately set to 
work to build for me a 
little dome·shaped hut of 
the coarse grass that grew 
round about. Its diameter 
was about the same as the 
length of my bed-roll but 
it shed the rain. Cold gray 
mist filled the valleys and 
often shut off everything 
more than 20 yards away. 
I ate my dinner at night 
crouched beside the fire 
with all the natives that 
could crowd in, then went 
into my own hut to sleep. 
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upon gorilla tracks and saw the re­
mains of chewed-up stems. The forest 
had been so cold and wet that it was 
impossible to tell whether the material 
had been chewed that morning or the 
day before. We followed on, however, 
and soon found tracks that had not 
been dripped on from the branches 
above. Farther on we saw signs that 
we knew were not more than a half 
hour old. 

About an hour from the time we be­
gan to follow the trail we were passing 
diagonally down a steep slope toward 
a tiny stream. Across the ravine 60 or 
70 yards away, we saw the vegetation 
move and we caught glimpses of an 
animal between the branches. Then we 
must have been seen or heard, for there 
was a sudden short bark. We followed 
across the stream and up the steep 
slope, climbing with difficulty where 
the gorillas could pass with ease. It 
was much more difficult for me, with 
shoes, than for the bare-footed, strong­
toed, unclad natives, and still easier 
for gorillas with powerful bodies, short 
legs, and long arms. Man's long legs 
are suited to the erect posture and not 
well adapted to going through under­
brush, where he must be doubled up 
much of the time. 

We were now getting close to the 
gorillas ; we knew there was not a large 
troop, perhaps only three or four, but 
there was one big male among them, 
as we knew from the tremendous power 
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in the bark he had given. The pygmies 
were nervous, saying that he would 
rush at us. We had gone less than 300 
yards from the stream and were still 
going through dense underbrush when 
suddenly the rush materialized with a 
terrific roar and shriek. The pygmy 
who was crouched down ahead of me, 
cutting the vegetation, sprang back and 
raised his spear, while I stood ready to 
fire. But like the other gorilla, this one 
stopped short, and did not come into 
sight, although there seemed to be more 
ferocity in this animal. We continued 
on the trail and in a short time he 
rushed at us again. This time he was 
directly at our left, not ahead of us. 
Here the forest was a little more open 
and we could see perhaps 10 or 15 
yards, but still he did not come within 
sight though we could see the vegeta­
tion move. 

F
INALLY we started up the slope. 
One pygmy went ahead of me, hold­

ing in one hand his spear and in the 
other his little sickle. He passed be­
neath a fallen tree and I had just 
stooped under this tree when the go­
rilla, closer than any time before, gave 
a terrific roar. I was afraid I was going 
to be caught under the tree but I man­
aged to step forward and raise myself. 
As I did so I could see the great bulk 
of the gorilla above me and coming 
straight at me. I fired at his head as I 
might have fired at a bird on the wing. 

The impact of the bullet 
knocked him down and I 
wheeled to the pygmies, 
yelling at them not to throw 
their spears. I feared they 
would spoil my specimen. 
But they in turn shouted 
to me, "Shoot ! Shoot ! "  The 
gorilla was not dead. When I looked around he was 
standing up like a man ; it 
was plain to see that he was 
stunned. I fired again and 
he dropped lifeless exactly 
15 feet away. 

This animal was the 
most magnificent I had 
ever seen, weighing 460 
pounds. He was black and 
s i lver-gray,  a powerful  
courageous creature, deter­
mined to drive off intruders 
from his domain. Upon 
closer examination I found 
this giant primate as clean 
as could be. The long, 
shaggy hair on his head 
and arms was as if it had 
been combed only five min­
utes before. The silver-gray 
hair on his back was short 
and rather stiff. 

As soon as it was dawn 
we were up and shortly 
afterward set out to hunt. 
Most of the men remained 
in camp, but four pygmies 
accompanied me. We first 
climbed up the mountain 
through a mass of cold, 
wet bracken, then descend­
ed into a ravine through 
virgin forest so dark that 
it seemed like twilight. 
After about a half hour of 
walking, very difficult on 
account of the steep and 
slippery ground, we came 

An elephant trail used by gorillas. The latter do not make 
trails because they do not regularly follow the same paths 

Then . came the time for 
quick action, for the speci­
men must be embalmed 
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within a few hours. It must be got on 
to the trail, the trail must be widened 
from a foot to ten feet up and down 
steep mountains for about 12 miles. I 
sent a note to my companions in camp, 
telling them that I had secured the 
gorilla and asking them to send more 
porters. I sent another boy to call up 
the natives who had come into the 
mountains with me. While I examined 
the fallen gorilla, some of the pygmies 
were starting to make a bed or frame­
work of saplings on which to carry 
him. These saplings were of strong, 
hard wood and very heavy. Three long 
saplings were placed about 18 inches 
apart and numerous cross-pieces then 
lashed to them with vines. The gorilla 
was lashed on the top of  this litter. 
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By about three in the afternoon we 
had the gorilla out on the trail 

where I could embalm him. We then 
wrapped him in a large canvas tar­
paulin and made him more secure on 
the litter. The gorilla and litter to­
gether weighed more than 600 pounds. 
However, the natives started off chant­
ing and went along for some distance 
at fairly good speed. After getting my 
paraphernalia packed in the loads, I 
followed and caught up with them as 
they were trying to get up a very 
steep incline, where there was scarcely 
any foothold among the rocks and 
mud. I had told them that we must 
reach camp by nightfall, but it was 
soon evident that this would be im­
possible. As a matter of fact, it took 
two and a half days, during which there 
were several severe electric storms that 
the natives claimed were caused by my 
having killed the "king of the moun­
tain forests." They said the same thing 
happened when someone killed a very 
large elephant. At night we simply had 
to sleep in the forest in whatever 

Over large areas the forest trees grow so closely together that they shut out 
most of the light from the ground. One seldom gets a glimpse of the sun 

shelter we could make of leaves and 
branches, but it was always wet and 
cold. 

Many of the natives ran away as 
soon as it got dark and I never saw 
them again, but as this was the main 
trail between Lake Kivu and N akalongi, 
there were natives . passing along at in­
tervals, and some of these were per­
suaded to help carry the gorilla. When 
we arrived at camp we continued the 
work of preservation and all took part 
in the making of photographs. 

The second gorilla was secured only 
300 yards from our main camp six 
days later. All members of the expedi­
tion took part in the various details of 
preservation of the specimen: There 
was material to be preserved for his­
tological purposes, casts to be made of 
the hand, foot, and head, detailed 
measurements to be taken, and so on. 

Carrying the first gorilla to camp, over a distance of twelve miles, on a trail 
two feet wide which had to be laboriously widened to ten feet most of the way 

When we considered that the embalm­
ing fluid had penetrated the body thor­
oughly, the animal was bandaged, 
wrapped in blankets, and sewed up in 
burlap bags, these in turn coated. with 
paraffin wax, and the whole again rolled 
in heavy canvas tarpaulin. A litter was 
again used to carry this specimen from 
our camp about four miles, and it was 
then placed in a motor truck and 
taken to Uvira, where it was shipped 
by steamer across Lake Tanganyika, 
then by rail from Kigoma to the coast, 
and put on an ocean steamer for 
America. 

1 IKE the fine hunters that they are, 
L the pygmies with whom I hunted are 
always on the alert to procure any food 
available in the forest. On one particu­
lar day, one of them who was ahead 
scouting called back to us, and when 
we came up to him he was standing still, 
looking up at the trunk of a tree about 
three feet in diameter. He told us that 
he had seen bees go into a crack in the 
trunk and that there must be plenty 
of honey inside. 

Well, the gorilla hunt was over for 
the day. The pygmies simply could not 
think of leaving all that honey there. 
First they cut a sapling about four 
inches in diameter at the base ; this 
they stood against the big tree, and 
then tied it with vines to the tree at 
intervals of several feet all the way 
up. While two or three were doing this, 
another had found and shredded some 
bark which he lighted and waved about, 
making it smoke furiously. One man 
then climbed to the top of the sapling, 
wa"lling the smoking bark, and reached 
his hand into the crack. 

The bees were buzzing all around, but 
he brought out sections of comb and 
gorged himself, before he started to 
pass pieces down to his comrades. 



The traffic rules of the air state that aircraft 
in flight along an airway must keep to the right 

of the course which may be determined by the 
positions of the beacon lights used as markers 

SAFETY RULES FOR THE AIRWAYS 

By C O L. C L A R E  N e E  M. Y O U  N G 

AIRCRAFT operators in this country l\.. are carrying passengers at the 

Assistant Secretary of Commerce for Aeronautics 

so important a part in the nation's af­
fairs, there must be standards of qual­
ity, performance, and experience to 
guide those engaged in its various lines 
of endeavor, and also to safeguard the 
interests of the flying public_ In other 
words, it is necessary that there be 
regulation_ 

This was recognized by the Federal 
Government in the passage of the Air 
Commerce Act of 1926. The establish­
ment of the Aeronautics Branch of the 

, 
\ 

Department of Commerce was a direct 
result of this legislation. Regulation is 
one of the primary functions of the 
Branch, and one of the maj or divisions 
in this organization is the Air Regula­
tion Service. 

All of the regulatory activities are 
founded upon provisions of the Air 
Commerce Act. The Act also gives 
authority for other functions, including 
establishment and maintenance of air­
ways, and general promotional work 
such as dissemination of information, 
scientific and practical research in aero­
nautical subjects, fostering of airport 
development, and compilation of maps 
for air navigation. The latter are ac­
tivities of the Airways Division and the 
Aeronautic Development Service, which 
are two of the three maj or divisions o f  
the Aeronautics Branch-the other be­

rate of about two and three quar­
ter millions a year. Of these air pas­
sengers, nearly a half million are pa­
trons of the scheduled air lines which 
are operating on a basis comparable 
to that of railroad, steamship, and mo­
tor bus transportation_ There are 16,709 
licensed pilots and 7653 licensed air­
craft in the United States. Many of 
these airmen and aircraft are engaged 
in commercial operations ; airmail, pas­
senger, and express operations now 
involve 150,000 scheduled plane-miles 
of flying every 24 hours_ Airways 
equipped, or now being equipped with 
facilities for day and night flying have a 
total mileage of 17,500 miles_ More than 
1900 airports and landing fields are 
available for aircraft operations, some 
650 of them equipped with 

- - - -- - - - - - �--� -- - - - - - - -
lights for night operations. 

The list of  activities and as­
sets of civil aeronautics might 

ing the Air Regulation Service. 
Both the Airways Division and 
the Aeronautic Development 

be enumerated at great length, 
but those mentioned are suffi-
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Service have some functions 
which are of a regulatory char­
acter, but these are incidental 
to their primary duties. cient to indicate the extent and 

complexity of this phase of mod­
ern life, which is at once an 
industry, a transportation sys­
tem, a sport, and an adj unct to 
other types of business. Natu­
rally, if aeronautics is to play 

�2::A��" t-- -"����� 
However, since regulation of 

civil aeronautics in general is 
the province of the Air Regula­
tion Service, it is that agency's 
activities that will be discussed 
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Acrobatic or stunt flying, when permitted, must 
be concluded at not less than 1500 feet altitude in detail. These include licens-



JANUARY · 1932 

lng of airmen and aIrcraft ; en­
forcement of the Air Commerce 
Regulations and the Air Traffic 
Rules ; approval of 

'
aircraft, en­

gines, and accessories ; approval of 
flying schools and repair stations ; 
promulgation of rules for entry and 
clearance of aircraft crossing the 
national boundaries ; regulation of 
interstate passenger air lines ; and 
maintaining of standards in con­
nection with alterations and re­
pairs to licensed aircraft. 

A LL of these activities are based 
1\.. upon the fundamental pur­
pose of the Aeronautics Branch in 
regulation, which is to make cer­
tain that civil flying is conducted 
by competent airmen in airworthy 
aircraft. The regulations are de­
signed to be of benefit to persons 
and property in general, as well as 
those engaged in aeronautics, and 
particular attention is given to the 
interests of  the air traveler. 

Among the various regulatory 
functions exercIsed, the basic one is 
examination and inspection of airmen 
and aircraft, and issuing of licenses to 
those who qualify. The procedure and 
rules governing licensing of airmen are 
included in the basic Air Commerce 
Regulations : Aeronautics Bulletin No. 
7,  "Air Commerce Regulations." 

The Aeronautics Branch, in referring 
to airmen, means both pilots and me­
chanics. Pilots are licensed in four 
grades : private, industrial, limited 
commercial, and transport. Private 
pilots are privileged to fly licensed air­
craft, but not with persons or property 
carried for hire. Industrial pilots may 
carry property for hire, but are not 
permitted to carry paying passengers. 
Limited commercial pilots may carry 
persons and property for hire, but are 
restricted in the carrying of paying 
passengers to specific areas mentioned 
in their licenses, except that they may 
act as co-pilots on air-line planes when 
working with transport pilots. Trans­
port pilots may carry property or per­
sons for hire in licensed aircraft, and 
are not limited to specific areas. Both 
limited commercial and transport pi­
lots, however, are required to qualify 
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The markings displayed on the wing and the 
rudder of a commercially licensed airplane 

for ratings on airplanes of various 
classes and may carry paying pas­
sengers only in airplanes of the classes 
for which they have qualified. Trans­
port pilots may act as flying instructors 
or for hire ; and pilots of  only this 
grade have this privilege. 

In addition to these, the regulations 
also provide for three classes of  glider 
pilots : student, noncommercial, and 
commercial. Recently, a special class 
of  pilot's license for unconventional 
types of aircraft has been authorized. 

Licensing of airplanes also is gov­
erned by the basic Air Commerce Regu­
lations. They require that aircraft 
engaged in interstate commercial op-
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erations be licensed ; those planes 
used for pleasure only, or for com­
mercial flights within the borders 
of one state may be licensed if the 
owners desire it and the craft are 
eligible under the set of regulations 
in Aeronautics Bulletin No. 7 A :  
"Airworthiness Requirements of 
Air Commerce Regulations for Air-
craft." 

The basic Air Commerce Regu­
lations require that all licensed 
aircraft shall be maintained in air­
worthy condition, inspected fre­
quently by the owner or some one 
acting for the owner, and be made 
available for inspection by the 
Aeronautics Branch when required. 
If an accident to the craft occurs, 
a report to the Aeronautics Branch 
is required, and major repairs are 
always checked by an Aeronautics 
Branch inspector before the air­
plane agaIn goes into service. 

All aircraft display identification 
marks. In the case of an unlicensed 
aircraft, the identification mark 

consists merely of a number, assigned 
by the Aeronautics Branch. For a craft 
that is licensed, the identification mark 
includes, in addition to the number, a 
prefixed letter, or letters, indicating the 
type of license. Letters used for this 
purpose are as follows : 

The Roman capital S ( meaning 
State ) for aircraft used solely for gov­
ernmental purposes and belonging to 
states, territories, possessions, or politi­
cal subdivisions. 

The Roman capital X for an aircraft 
e�gaged in experimental work. 

The Roman capital C for all com­
mercially licensed aircraft except 
gliders. Licensed gliders display the 

0 - - - - - - - - - - - - - - - �-- - - .... , 
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Engine-driven aircraft approaching each other in the air head on are required 
by the air rules to alter their courses a safe distance to the right of each other 
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Roman capital identification letter G. 
The Roman capital letter R for air­

craft which are licensed only for re­
stricted purposes. 

The overtaking craft is required to keep out of the way of the 
overtaken craft by altering its course to the right as it proceeds 

�L 
, 

A 

In addition to the foregoing, the 
Roman capital letter N may be dis­
played preceding the license letter 
and number, by all commercially li­
censed aircraft of the United States, 
except those licensed for experimen­
tal purposes. The letter N, which de­
notes that it is an aircraft of the 
U nited States, is required on licensed 
aircraft navigated beyond the con-



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

I 
B / �\ . 

�, ,/ / B"�. ! r '''1 
' I '" " ,  \ 

/ '  '-... , .  AIRCRAFT WITHIN TH IS  AREA \ ... � A n-ll. A' 
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An airplane is considered to 
be approaching another when it 
comes from directly behind or 
within 70 degrees of that posi­
tion and, therefore, should al­
ter its course well to the right 

\ ' � , I � \�"1" !'� - - -� 
tinental limits of the United States, and, 
at the option of the owner, may precede 
the license letter and number on other 
licensed aircraft, except aircraft li­
censed for experimental purposes. 

All civil aircraft, whether licensed or 
unlicensed, are required to observe the 
Air Traffic Rules, which also are a part 
of the basic Air Commerce Regulations. 
The Air Traffic Rules, as their title 
implies, serve for the airways the same 
purpose that automobile traffic rules 
serve for streets and highways. Proper 
procedure for fiying along the airways, 
for passing and overtaking other air­
craft, for taking off and landing, and 
restrictions as to acrobatic flying, and 

'''''''; I 
as to flying over towns and assemblies 
of persons are set forth. 

Aeronautics Bulletin No. 7 A is one of 
a number of supplementary sets of reg­
ulations dealing with special subjects ; 
and a second set of supplementary reg­
ulations is that pertaining to fiying 
schools : Aeronautics Bulletin No. 7B, 
"School Supplement of Air Commerce 
Regulations" ( See SCIENTIFIC AMERI­
CAN, May, 1930.-Editor) . 

With respect to parachutes, there are 
airworthiness and maintenance require­
ments to be met for approval just as in 
the case of aircraft, and manufacturers 
may obtain approved type certificates 
for parachutes. Parachute riggers are 
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licensed if they demonstrate that they 
are qualified. 

The certificate pf authority to operate 
interstate air-transport services is is­
sued by the Aeronautics Branch only 
to those operators who comply faith­
fully with the regulations. These regu­
lations are designed to aid operators in 
maintaining and increasing safety and 
reliability in this phase of civil aero­
nautics. 

The inspection of the air lines that 
apply for the certificates of authority 
is minute in every detail. Especially 
qualified air-line inspectors inquire into 
every phase of air-line operation that 
would have a bearing on the public 
safety. Perhaps unknown to the pilot 
or crew of an air liner, one of the in­
spectors will take his place in the cabin 
of a passenger airplane and, from the 
vantage point of a passenger, but from 
the viewpoint of  a skilled airman, he 
will observe the operating methods of 
the crew. Furthermore, the inspector 
makes it a point to fiy with every pilot 
who operates between division points, 
and to observe not only his technique, 
but his general judgment, experience, 
and ability to handle air-line trans­
portation. 

At the terminals the inspector close­
ly observes ground operations, such as 
clearance, methods of handling weather 
information, and other factors entering 
into a successful cross-country flight. 
At maintenance points, the inspector is 
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Typical Department of Commerce intermediate landing 
field. Green lights, G, indicate the best available runways; 

red lights, R and R (2 ) ,  show obstructions. A beacon is at 
lower left ; boundary lights and markers at edge of field 

particularly anxious to determine the 
methods employed in keeping the air­
craft and engines in perfect running 
order. The competency of the em­
ployees, the adequacy of the shop 
equipment, the local inspection systems 
employed on aircraft and engines-all 
are inquired into for the purpose of 
seeing that they do not fall below the 
standards specified by the regulations. 

Approval of engines and propellers 
for use on licensed aircraft is based 
upon the requirements appearing in 
Aeronautics Bulletin No. 7G. 

Technical requirements for various 
types of repair work are outlined in 
Bulletin No. 7H. Aircraft repair sta­
tions may be approved by the Aero­
nautics Branch if they request it and 
can qualify. Approval is based upon 
the type or class of work which the 
stations are equipped to undertake. 
When an application for approval is 
received from a repair station, the sta­
tion is inspected to determine whether 
it is equipped properly to make certain 
types of repairs."It then is approved to 
do work of those types for which it 
meets the required standards. When a 
repair station has been approved, it is 
required to furnish an affidavit with 
each complete job of maj or repairs 

stating in effect that the particular 
aircraft has been repaired in full ac­
cordance with the Air Commerce 
Regulations, and when complete com­
ponents are replaced, that such com­
ponents are products of the original 
manufacturer of  that aircraft. 

I
N addition to assisting communities 
in the selection of airport sites, the 

Aeronautics Branch issues ratings to 
those airports that are eligible, and 
whose owners apply for ratings. The 
rating of airports is primarily an aid 
to air navigation, in order that pilots 
and aircraft operators may know at a 
glance that certain minimum require­
ments have been met as to general 
equipment and facilities, effective land­
ing area, and aeronautic lighting 
equipment, and that certain essential 
features from the standpoint of safety 
of operations are available. 

The various regulatory functions out­
lined represent the activities that have 
made the Federal Government the 
recognized leader in regulation of aero­
nautics in the United States. However, 
a number of the states also have under­
taken programs of regulation within 
their own borders, and in most cases 
they require that pilots and aircraft 

operating within their j urisdiction hold 
Federal licenses. 

This seems to be a desirable method 
of handling the situation ; it is essen­
tial that there be uniformity through­
out the country_ An airplane may fly 
over several states in a single day, and 
if  the laws of these different states are 
at variance, this presents a difficult 
problem in operation. 

Any aeronautical regulation, whether 
state or national, must necessarily be 
in the interests of safety-safety of the 
airmen and aircraft, of  the traveling 
public, and the public in general. How­
ever, it must not retard the normal 
advance of the industry, or hamper the 
growth of aeronautics along any prac­
tical line. 

The promulgation and enforcement 
of regulations that would provide the 
necessary standards for designing, 
building, and operating aircraft and 
would at the same time encourage in-­
itiative and originality on the part of 
those identified with aeronautics, has 
been the aim of the Aeronautics Branch 
since its establishment. And the rapid 
and substantial development of the 
science and industry of aeronautics 
would seem to indicate that this aim 
has been, and is being, realized. 



EUGENICS FOR COWS 
BUT NOT FOR HUMANS 

BREEDING up the human race 
probably is a charming and cer­
tainly a fascinating occupation but 

one that should be restricted to arm­
chair biologists_ Unfortunately, this is 
not the case. The assumption that it 
would be quite as easy to breed humans 
up to the level of our "best" people as 
it is for men to  breed cattle or horses 
with desirable qualities is frequently 
invoked. This assumption is not only 
unscientific ; it is ridiculous. 

To begin with, animals have a breeder 
capable of  supervising their matings to 
his own end. Men have no such breeder. 
Animals are bred for points, not with 
the idea of making them nobler and 
better animals. A breeder knows just 
about what he wants-at least if he is 
in the dairy business-whether he is 
able to secure what he  wants by breed­
ing or not. The dairy cow, as a cow, is 
not a very successful animal. For ordi­
nary bovine purposes she is really a 
rather grossly malformed creature-a 
sort of monstrosity suffering from an 
hypertrophy of  the lacteal glands. This 
can do her very little good personally. 
As the process proceeds to perfection 
( from the dairyman's standpoint ) she 
becomes more and more an animated 
milk-secreting machine, but purely as a 
cow she is a far worse bovine than when 
the process began. These basic facts are 
often overlooked. 

TURNING from cows to the lowly 
guinea pig, it is probable that Dr. 

Sewall Wright, the Chicago zoologist, 
knows about all that there is at present 
to be known concerning the genetics of 
this comparatively simple rodent. He 
has bred guinea pigs all sorts of ways, 
backwards, forwards, crosswise, and 
otherwise, and incidentally has secured 
some relatively "pure" lines which nar­
rowly escape being monstrosities. For 
this fact is again overlooked : biological 
theory holds that inheritance travels by 
way of the chromosomes of the germ 
cells which contain many genes or de­
terminers which link in all sorts of ways 
and carry all sorts of potentialities. In 
certain fortunate matings weak links in 
the chain, or genes containing detri­
mental factors, are masked, their bad 
potentialities having been neutralized. 
But they are passed on, none the less, 
and are ready to be uncovered and give 
a bad heritage in certain later matings. 
Millions of us, as certainly as guinea 
pigs and no matter how normal and 
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moral and noble we happen to be in­
dividually, are carrying within us a heri­
tage of weak genes just now masked 
and dominated by genes of better qual­
ity. In certain matings we are capable 
of passing along the most disastrously 
unfortunate gene combinations. There 
is no way at present known to sterilize 

IN the accompanying article 
the author rather holds the 

over-enthusiastic eugenist up to 
scorn, but in doing so he is in 
good scientific company. Sir 
Arthur Keith, the great anato­
mist, has recently pointed out 
much the same thing. "Call it 
by what name you will," he 
says, "the eugenist must have 
a stud-farm where he can secure 
control, isolation, and purity of 
blood." Assuming that the most 
desirable subjects for this human 
stud-farm experiment would 
thus surrender their liberty 
(will the eugenists? ) ,  it would 
take at least one hundred gen­
erations to breed a race of sup­
ermen. Again, the noted phys­
iologist, Professor A. V. Hill, 
not long ago pointed out in 
Nature (London, Vol. 127, page 
22) that "there are many com­
mon fallacies about inheritance, 
derived from imperfect experi­
mental knowledge or by false 
deduction from experience. 
Much of so-called eugenics is 
based upon such fallacies." Less 
tactfully stated, much of the 
content of eugenics is little 
more than half baked. 

-The Editor. 

the several million of us who might do 
this, because no way is known of finding 
out in advance exactly what gene heri­
tage we carry. Only our actual matings 
can reveal that. 

In his guinea pigs Dr. Wright sought 
to uncover all these weak genes. He did 
this by making brother-and-sister mat­
ings and by building up so-called pure 
lines. In such lines all sorts of potential 
or inherent weaknesses develop and the 
lines, so long as brother-and-sister 
crosses continue, breed true for their 
weaknesses. It might be possible, given 
many years, to breed a given colony of 
guinea pigs in such manner as to secure 
nothing but pure line progeny. That 
done, the objectionable animals could 
be killed or permitted to die out and the 
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valuable ones mated to secure a finer 
race of guinea pigs than ever existed 
since the world began. 

You might do that with guinea pigs. 
It is done with corn and wheat right 
along. It is the only method known to 
biologists of accomplishing that pur­
pose. Yet it would be all but impossible 
to apply such a method to human be­
ings, and to breed monstrosities deliber­
ately, even if we knew the factors gov­
erning intellectual inheritance ( which 
we do not ) , or had agreed upon the type 
of human being which is undoubtedly 
the best and most valuable (which we 
probably can not ) . 

So far, then, we have only got far 
enough along to believe that you-a 
lowly sinner-should become more like 
me-a holy eugenist speaking. 

WE do not knu w how to control the 
inheritance of mental and emotion­

al factors in a horse, much less a man. 
Certain stallions are very refractory. 
But dispositions are not the product of 
heredity alone ; they represent a sort of 
resultant of  three forces-heredity, en­
vironment, and training, and no one 
knows which predominates or which 
factor is governed by each force. Re­
fractory stallions are repeatedly retain­
ed for breeding purposes and the prog­
eny, properly trained, are as frequently 
mild and tractable. Through its inherit­
ance the animal obtains a certain capac­
ity for something or  other and it is the 
function of training and environment to 
develop that potentiality. What the ani­
mal or man is depends upon his training 
and his environment ; what he may be­
come depends upon his inheritance. In 
some cases the refractory disposition 
has been traced to bad training and 
probably has no breeding significance 
whatever. In any case the point I should 
like to emphasize is that no breeder to­
day knows enough to know how to 
control the dominance or recession of 
mental and emotional traits in stallions, 
and it is therefore rather early to begin 
to assume that this can readily be done 
with human beings. 

Returning now to the cow who has, 
in her patient manner, been quietly 
awaiting us-she has in her germ cells 
37 or 38 chromosomes, the vehicles of 
inheritance, depending upon whether 
she is a "he" or not. Human beings have 
48. Stop and consider the enormous 
number of permutations you might get 
by alternative rearrangements of even 
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37 chromosomes. Then remember that 
each chromosome is made up of several 
genes, and that gene rearrangements can 
also produce different heritages, and it 
will occur to you that the problem of 
breeding efficient dairy cows is at least 
somewhat complex statistically. Now it 
is known that many genes, not one alone, 
are concerned with milk production, al­
though the exact number has not yet 
been determined. The inheritance of 
milk production therefore involves mul· 
tiple factors and only a careful study 
of results obtained in an enormous· 
ly large number of matings will 
enable definite conclusions to be 
drawn. 

Furthermore it is not yet known 
which of the many genes that affect 
milk production are present in any 
single cow. She may have a pro­
duction level of 12,000 pounds of 
milk annually due to a certain gene 
complex, while another cow with 
an altogether different gene com· 
plex may have exactly the same 
milk production level. Hence it is 
quite possible to have a number of 
cows with the same level of milk 
production and yet each of very differ· 
ent genetic composition from any of the 
others. Let it be remembered, also, that 
we are working here with a compara­
tively simple physical quality, milk 
production in the cow, and not with 
such a hazy concept as high human in· 
telligence. Moreover, some of these 
cows might breed true for high milk 
production and some might not. 

To continue with our bovine illustra­
tion, which throws light on the futil­

ity of eugenics for humans, suppose that 
a breeder has a heifer whose dam pro­
duced 10,000 pounds of milk and whose 
sire's dam produced 16,000 pounds. 
There is as yet no satisfactory means of 
determining with any accuracy what the 
production of her daughters will be. To 
make the attempt would b e  to put the 
cart before the horse because the only 
recognized method of procedure in such 
cases is to test the heredity of a sire 
by breeding him to cows which have a 
certain definite milk production in order 
to measure his transmitting ability by 
the milk production level of his daugh­
ters. Dairy breeders can raise the level 
of milk production in purebred herds 
only by using tested sires which trans· 
mit the genes for high milk production. 

This little survey of animal breeding 
was necessary in order to emphasize the 
complexity of the factors governing 
breeding where, according to biological 
enthusiasts, it has already been so suc· 
cessful that we need merely to emulate 
such methods in order to breed up the 
human race. Instead of that what have 
we found ? That cattle breeding is end­
lessly complex. That a great deal reo 
mains to be learned. That results are 
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as yet uncertain. That the basic biology 
of the inheritance of milk production 
has not been worked out scientifically 
and methods remain rather empirical 
than otherwise. Even the lowly guinea 
pig is not yet completely understood 
and scientific investigators have so far 
insufficient information upon which to 
base an experiment in breeding up the 
guinea pig race. 

Now we confront a human being with 
48 chromosomes instead of the bovine 
38. A cow must pass through a period 

The sad product-from the cow point of 
view-of the "cow eugenists' " best efforts 

of but three years before it becomes 
possible to ascertain whether a single 
mating has been successful or a failure 
from the standpoint of milk production. 
It requires 12 to 25 years to find out 
whether a human mating has or has not 
transmitted high intellectual attain· 
ments. At the outset, then, and even as­
suming that we knew what factors 
govern intelligence and what the best 
types of human beings are, we should 
face a considerable chronological handi­
cap in breeding the human race up to 
any desired standard. Incidentally the 
human race is not so tractable as the 
bovine and seems destined for a long 
time to offer more resistance to com­
pulsory matings than the cow_ 

While at least something is known 
about the genetic character of the in­
heritance of bovine milk production, 
practically nothing at all is known 
about the number of the genetic factors 
involved in transmitting human intel­
ligence. If we confine our attention to 
intellect alone--and it  must be remem­
bered that unruly emotions can make 
very intellectual people most unde­
sirable in many ways-several things 
might be said. For one thing, ability 
as such is not believed to be inherited ; 
biologists of scientific standing assume 
that what is inherited is a capacity for 
learning. Secondly, there are very prob­
ably millions of people walking around 
with valuable potential capacities en­
tirely undeveloped because of chance 
environmental obstacles. Third, there 
are many levels of human intelligence : 
the idiot, the imbecile, the moron, the 
low-grade normal, and the normal. Some 
of these levels may definitely be in­
herited ; for example, the first three. 
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These may represent fairly pure genetic 
types and their elimination from the 
breeding human stock seems advisable 
as a step in improving average human 
intelligence, but such a step is always 
and at best only a step. 

Millions of our most respected and 
highly educated citizens carry about 
within them a few undesirable genes_ 
Occasionally, when j ust the right-or 
rather the wrong-combination is 
brought together at some mating, an 
individual of low grade intelligence re­

sults. Much has been written by 
the eugenic wing of the biologists 
about preserving the intellectually 
superior. We are regaled with the 
unfortunately low birth rate among 
college graduates, as an argument 
to show that we shall be over­
whelmed by masses of low intel­
ligence unless we pass a law or 
do something about it. Perhaps 
it is very desirable to reproduce 
our educated classes. Perhaps, 
again, we already educate ab­
stractly too many individuals who 
should be educated manually. Per­
haps some of our present unrest 

is a direct result of  educating the wrong 
kind of people with the only sort of 
education which we happen to have on 
tap in our public schools. But the 
further fact should not be overlooked 
that the college educated class of the 
population has in the past produced 
and probably will for a long time in 
the future produce only a small per­
centage of our college students. The 
majority of these students come from 
the less educated masses, so to  speak, 
and the mere fact that men and wo­
men are college educated does not 
necessarily fit them to produce chil­
dren of superior intelligence, any better 
than if they had never attended college 
at all. For inheritance probably counts 
more here than does environment, as­
suming learning capacity to be in­
herited. 

Would it be easy, then, to breed the 
human race up the level of "intelli· 
gence" of the "best" human beings of 
today ? In the first place we do not 
know what the "best" human beings 
are. "Intelligence" is also a poorly de­
fined term. But, assuming that we know 
what intelligence means, we do not 
know the genetic factors which control 
its inheritance. Some of our best people 
certainly carry around weak genes that 
might work havoc in their progeny. 

THE conclusion therefore becomes in­
escapable that biologists of  no matter 

how great prestige who claim we could 
easily increase the quality and intelli­
gence of the human race by selective 
breeding are talking practically at ran­
dom. That they still further mislead the 
fallacy-ridden human race is a mis­
fortune. 



MAI(ING THE 

NATION�S BOUNDARIES 

By G U Y  E L L  l O T  T M I T  C H E  L L 

How would you like to live in a 
certam section of Kentucky 
where, owing to a double bend 

in the Mississippi River, there is an 
area about ten miles square belonging 
to Kentucky that cannot be reached 
from the rest of the state without pass­
ing through a part of Missouri or Ten­
nessee ? 

This is only one of almost innumer· 
able peculiar and interesting facts j ust 
revealed in their entirety by E.  M. 
Douglas, geographer of the United 
States Geological Survey, in a book on 
American boundaries. Mr. Douglas goes 
back to the earliest history of the na· 
tion to trace in detail the story of the 
great game of give and take which has 
resulted in radical changes in our state 
boundaries and in the creation of en· 
tire new states out of old 
ones. 

Virginia, for example, 
gave birth to something 
like 10 states ; Connecticut 
used to own about a fourth 
o f  P e n n s y l v a n i a ; N e w  
York, Indiana, and Utah 
were slashed, bit by bit, in­
to sections far smaller than 
their original size. 

United States Geological Survey 

happened to several farms in thl:) re­
cent Texas·Oklahoma boundary change. 

In very similar fashion, in changing 
the boundary line between Minnesota 
and Wisconsin where the line runs 
through Duluth, the new boundary, ac­
cording to court order, cut directly into 
and through some of the large ore docks 
where iron ore from the Mesabi range 
is loaded onto the big lake steamers. 
The owners of these docks must now, 
therefore, pay part of their taxes to 
Minnesota and part to Wisconsin. 

A boundary between two states of 
the United States may be. changed by 
agreement of the state legislatures, but 
this agreement must be approved by 
Congress. Congress cannot change a 
state boundary without the consent of  
the state, nor can two states by mutual 
agreement change their common boun­
dary without the consent of Congress. 
Disputes between states regarding 
boundaries must be settled by the Suo 
preme Court, whose decisions are final. 

astronomic and geodetic positions may 
differ materially. For example, the 
astronomic stations on the 49th parallel 
boundary east of the Rocky Mountains 
vary from six seconds north to eight 
seconds south of the mean parallel of 
latitude, or a range of more than . a 
quarter of a mile. It seems likely that 
for future surveys geodetic positions 
will be used wherever available. 

America was settled by the Angl,)­
Saxons through Massachusetts and Vir­
ginia. From these small beginnings 
radiated claims for most of what is now 
the United States. 

Massachusetts in 1629 included 
Maine and · laid claims to large por­
tions of New York, New Hampshire, 
and Vermont. However; the indepen: 
dence of Vermont was agreed to in 

1781, and New Hampshire 
and Massachusetts adjusted 
their differences in the for· 
mer's favor in 1782. Claims 
of the Bay State to westeru 
lands within the territory 
of New York state were 
finally settled in 1786 when 
Massachusetts relinquished 
her claims. 

JUST a rough idea of the 
importance of boundaries 

is found in the fact that as 
a result of errors in the 10· 
cation of its boundaries, 
Tennessee gained about 
2500 square miles of  terri· 
tory that it would not have 
had if the lines had been 
correctly located. 

Great boundaries from small points grow. The triangula­
tion station on Mt. Whitney, California, 14,496 feet high 

RELATIVELY few peo­
ple today realize that 

Virginia was once the "giant 
state" of the Union. Within 
her boundaries were once 
included wholly or in part 
the present states of  Penn· 
sylvania, New Jersey, Dela­
ware, and North and South 
Carolina, as well as a vast 
region stretching west and 
northwest to the Pacific Well established and 

well marked boundaries are highly de­
sirable and are often a means of avoid­
ing trouble, though sometimes when 
state boundaries are changed there is 
bitter controversy if  money matters are 
involved. Oftentimes the owner of 
property which has changed hands 
from one state to another finds to his 
chagrin that his land actually has been 
cut in two by the new boundary. This 
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The question has often been asked 
whether a boundary defined by statute 
or treaty, as on a specified parallel of 
latitude or meridan of longitude, should 
be located by direct astronomic obser­
vations or from geodetic computations 
giving a mean position derived from a 
great number of observations. It has 
been generally agreed that an astro· 
nomic location is the proper one, but 

Ocean which included maj or sections 
of what are now the states of Illinois, 
Indiana, Ohio, Kentucky, and West Vir· 
ginia-even the Bermuda Islands were 
once a part of Virginia. All this was 
under the terms of the famous third 
charter of 161 1-12.  

In 1625 the colony was changed to 
a royal province, the three charters hav­
ing been cancelled by the judgment of 
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the court o f  King's Bench in the pre­
ceding year, but Virginia still claimed 
the boundaries fixed by the charters. 

Charters to Maryland in 1632 and 
to Pennsylvania in 1681 substantially 
reduced the territory of Virginia. The 
Connecticut charter of 1632 practically 
made the southern boundary of Con­
necticut join Virginia, whereas the 
charters of l663 and 1665 changed the 
northern boundary of Virginia to its 
present statute position, removing from 
Virginia what virtually are now the 
entire states of Delaware and New Jer­
sey and part of Pennsylvania. 

By the constitution of 1776 Virginia 
formally gave up all claims to the ter­
ritory which is now a p art of the 
neighboring states of Maryland, North 
Carolina, and South Carolina. 

VIRGINIA'S area was further re­
duced by the French treaty of 1763 

which made the Mississippi River the 
west boundary ; by the cession to the 
United States of the territory north­
west of the Ohio River in 1784 ; by 
taking away Kentucky from Virginia 
and admitting it as an independent 
state in 1792 ; by the division in 1863 
when the new state of West Virginia 
was created and admitted to the Union ; 
and finally by the transfer of two 
counties to West Virginia in 1866. 

Nor was New York State originally 
a pigmy territory. In 1664 King Charles 
II of England granted to his brother, 
the Duke of York, a large territory in 
America, which included all that tract 
lying between the west side of  the Con­
necticut River and the east side of the 

Photograph by A. Shuster. Jr. 
An ancient District of Columbia bound­
ary post set in 1792 by a survey party 

Government worker freshening up 
an old blaze. Right: Section of a 
tree that was used as a boundary 
blaze in 1873, cut in 1909, used 
as evidence in a boundary dispute 

Delaware. The Duke of York had pre­
viously purchased, in 1663, the territory 
on the New England coast which had 
been awarded to the Earl of Stirling. 
In 1664, with an armed fleet, York 
took possession of New Amsterdam 
from the Dutch and re-named it New 
York, after himself. 

In July, 1673, the Dutch recaptured 
New York and held it until the territory 
was restored to the English by the 

treaty of Westminster, in Febru­
ary, 1674. So the Duke of York, 
to protect his title, obtained a 
new grant in substantially the 
same terms as of 1664. 

New York's "reducing pro­
gram" began in 1664 when the 
present state of New Jersey was 
sold by the Duke of York to Lord 
John Berkeley and Sir William 
Carteret. 

IN 1682 the Duke of York sold 
to William Penn his title to 

Delaware and the country on the 
west bank of the Delaware, which 
had been originally settled by 
the Swedes but had been con­
quered by the Dutch and by them 
surrendered to the Duke of York. 

In 1691 all claim by New York 
to any part of Maine was relin­
quished, and the islands of  Nan­
tucket, Martha's Vineyard, and 
others adjacent were annexed to 
"Massachusetts Bay." Also the 
territory west of the Connecticut 
River to a line within about 20 
miles of the Hudson River, now 
forming portions of Massachusetts 
and Connecticut, was by agree-
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ments and concessions surrendered by 
New York to those colonies. 

The whittling of New York continued 
apace. By the cession of 1781 the state 
relinquished, to the United States, all 
its claims to land west of the meridian 
through the western extremity of Lake 
Ontario between the north boundary 
of Pennsylvania and the present north 
boundary ; and the Peace Treaty of 
1783 cut off the rest of the area claimed 
by New York west of  its present limits. 

Massachusetts, prior to 1786, claimed 
under its charters title to the soil, but 
not to the sovereignty, of a large area 
west of the Hudson River that also was 
claimed by New York. But by agree­
ment Massachusetts leased to New York 
all land east of a meridian commencing 
on the Pennsylvania line 82 miles west 
of the Delaware River and extending 
northward to Lake Ontario, except an 
area of 3600 square miles east of that 
line to be selected by Massachusetts 
between the rivers "Owega and Che­
nango." 

The next reduction job on New York's 
area took place in 1791, when the con­
sent of New York to the independence 
of Vermont was made effective by Con­
gress. This left New York with sub­
stantially its present boundaries. Thus, 
according to New York tradition, Ver­
mont was not originally a New England 
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state, but it will be remembered that 
Massachusetts had likewise laid claim 
to Vermont, relinquishing this claim 
along with New York's similar de­
cision, in  179l.  

Westmoreland County, Pennsylvania, 
which occupied a major section of the 
northwestern part of the state-almost 
a fourth of the entire state-has had a 
shifting history. In 1681 Charles II of 
England granted a huge tract of land 
to William Penn called the Province of 
Pennsylvania. This tract included a sec­
tion of land in Pennsylvania now known 
as Wyoming Valley, which was claimed 
by Connecticut under its charter of 
1662. The Indian title to this land was 
transferred to settlers from Connecti­
cut by deed dated July 1,  1754. This 
area was organized by Connecticut in 

Stone monument Number 20, 10' 
cated on the Mason·Dixon line 

1776 as the county of Westmoreland. 
The conflicting claims of Connecticut 
and Pennsylvania were a cause of dis­
pute for many years and several legal 
battles were fought for its possession. 
However, a court of arbitration ap­
pointed by the Continental Congress 
awarded the disputed territory to Penn­
sylvania. 

One of the favorite sports of the early 
settlers was that of chipping Indiana to 
bits. The story starts properly on our 
great Independence Day in the year 
1800 when the "territory west o·f the 
Ohio River" was divided into two parts, 
the eastern section to retain the old 
name, Ohio ; the western part to be­
come the territory of Indiana. 

Only five years later, the real chisel­
ing of Indiana began. The northeastern 
part of the territory was cut off and 
organized as Michigan Territory. Once 
more the axe fell, this time on March 
1,  1809, when the western section of 
Indiana was organized as Illinois Ter­
ritory. This was all of the Indiana ter­
ritory lying west of  the Wabash River 
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A trail cut through heavy timber 
in the Idaho· Washington survey 

from Post Vincennes due north to the 
territorial line between the United 
States and Canada. This was indeed a 
far cry from Indiana's original alle­
giance to old Virginia. On December 1 1 ,  
1816, Indiana was admitted as a state 
with its present boundaries. 

All of this is a commentary on our 
American type of civilization. Bitterly 
contested controversies, which in Eu­
rope would unquestionably have plung­
ed nations or states into war after war, 
were always settled in the United States 
without recourse to arms. 

UTAH, once a huge slice of Mexico, 
was also slashed almost beyond 

recognition. The story properly starts 
in 1847 when the Mormons settled in 
Utah. In 1849 they organized a terri­
torial government which they called 
Deseret ; a delegate sent to Congress 
was not recognized by that body. Utah 
was established as a Territory by act 
of September 9, 1850, and included 
part of the area acquired from Mexico 
by the treaty of Guadalupe-Hidalgo. 
The Territory's limits consisted of : 
"All that part of the territory of the 
United States included within the fol­
lowing limits, to wit : bounded on the 
west by the state of California, on the 
north by the territory of Oregon, and 
on the east by the summit of the Rocky 
Mountains, and on the south by the 
thirty-seventh parallel of north lati­
tude"-its present southern boundary. 

This tremendous area was reduced 
by the formation, in 1861, of the Ter· 
ritories of Nevada and Colorado, and 
in 1864 and 1866 by the extensions 
eastward of the limits of the state of 
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Nevada. Nevada became a state by 
presidential proclamation in October, 
1864. An act of May 5, 1866 further 
enlarged the state of Nevada by the 
addition of contiguous territory taken 
from Utah and Arizona. 

Any school boy can tell you there are 
two maj or types of boundaries-natu­
ral, consisting of rivers, mountains, and 
coast lines, and artificial, or man-made. 
Of the natural lines, rivers undoubtedly 
are the greatest source of dispute and 
trouble, chiefly because the line may 
be a rapidly changing one, sometimes 
involving thousands of acres of land, 
losing on the one side and building up 
on the other. 

TODAY artificial boundaries are laid 
out very painstakingly, though this 

was far less the case only a few years 
ago. Such lines must be run accurately 
along parallels of latitude and meridi­
ans of longitude, whereupon heavy 
concrete monuments should be erected 
at regular intervals of a mile or two. 
Possibly these monuments will disap­
pear over long periods of time, but the 
record they leave can easily be retraced. 

Only three of our states-Colorado, 
Wyoming, and Utah-are - entirely en­
closed by artificial boundaries. New 
Mexico is almost completely enclosed 
by surveyed boundary lines, except for 
about 20 miles. 

No state is entirely enclosed by natu­
ral boundaries. Texas has the greatest 
mileage of natural boundary lines, 
though it also has about 900 miles of 
artificial boundaries. New Jersey, on 
the other hand, has only a small stretch 
of about 50 miles of artificial boun­
daries. 

A government survey worker run· 
ning the Idaho-Montana boundary 



One of the new Eighth Avenue subway cars being tested in actual service 

NEW YORI(�S NEWEST 

SUBWAY CARS 

NEW YORK has the last word in 
subways. The Eighth Avenue 
subway has been built and may 

open in January. The cars, which cost 
38,000 dollars each, are of particular 
interest owing to their construction. 
The contract specified that the delivery 

There are 451 pieces of air pipe 
and 28 photos like this one are 
necessary to show them in detail 

must begin within six months of the 
contract award and continue at the rate 
of 40 a month. This involved extensive 
plans on the part of the American Car 
and Foundry Company, of Berwick, 
Pennsylvania, where the cars were fab-

The car without the trucks has been raised to show the maze of pipes, conduits, 
and machinery attached to the sturdy underframe. There are 22,558 rivets 

ricated. More than 600 drawings were 
required, in addition to 300 furnished 
by makers of accessories. One of them, 
showing everything underneath the 
floor, was 12 feet long and cost as much 
as a good automobile. 

These cars have a number of devices 
and arrangements which have never 
been used before. The underframe 
stress members are made of carbon 
manganese steel which means increased 
strength with less weight. Specifications 
called for cars weighing not more than 
85,000 pounds each ; after the sample 

Above: Interior of one of the new 
cars. The illuminated signs change 
when direction is altered. Left: The 
underframe construction is strong 

car was weighed it was found to be 600 
pounds under the allowable limit. The 
cars are 60 feet 6 inches long and will 
seat 60 passengers ; they will accom­
modate 280 and 286 have been crowded 
into one of them. There are four doors 
on each side of each car, all controlled 
by one man on the train. This will 
make possible fast loading and un­
loading. 

More than a freight car load of ma­
terial came into the plant for each car 
built. There are more than 1600 dif­
ferent designs of pressings, forgings, and 
flat items, or 6000 individual items. 
Some of the other items are impressive. 
There were required 12,300 screws, 
22,558 rivets, 1200 bolts, 5000 nuts, 
737 pieces of conduit, 45 1 pieces of 
air pipe. There are 43 miles of wire in 
each car. Some of the operations while 
not complicated are prodigious ; for ex­
ample, over 100,000 holes have to be 
punched or drilled for each car. 

The bumping of the cars together 
not only couples them but also couples 
the air brakes and the 30 electric cir­
cuits between the cars, and the turn of 
a handle breaks all connections in­
stantaneously. The cars were brought 
from Berwick on their own wheels and 
the motors were installed in New York. 
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WHAT SCIENCE REALL Y IS * 
By A R T  H U R H. C O M  P T O N  

Ryerson Physical Laboratory, the U n iversity of Chicago 

WHY do men who might be doing 
exciting things in business spend 
long hours in laboratories over 

problems in physics or working with 
X-ray tubes ? 

I was thinking about that question 
some time ago while reading a book 
written by Marco Polo, that adventure­
some Italian of the 13th Century who 
traveled as far east as China and there 
entered the service of Emperor Kublai 
Khan. When he came back to his na­
tive Italy what surprised his country­
men most was his story about the 
Chinese and their baths. Most Chinese, 
he reported, took a bath a day, and 
many took two baths a day. 

Marco's fellow Italians could hardly 
believe this, especially when he said 
that these baths were taken in warm 
water. "How," he was asked, "could so 
much water be heated ? Why, it would 
take all of  the forests in China to pro­
vide fuel to heat bath water for so 
many people ! "  And then the canny 
questioners would laugh. 

BUT Marco was equal to the occa­
sion. He admitted that fuel was a 

problem but said that the ingenious 
Chinese had solved it by discovering 
stones that would burn. These stones, 
he further declared, were most marvel­
lous because when ignited they could 
be heaped together and would burn all 
night, thus keeping the water warm for 
several hours at a time. Marco's ac­
count of these remarkable stones even 
included more information. They were 
quarried in the mountains, he said, 
where they occurred in black veins. 
This, of course, was really too much 
to believe. But Italians have always 
loved a good story, and contemporaries 
came to regard this as among the best 
of the bizarre anecdotes related by the 
loquacious globe-trotter. 

Now, however, we realize that Mar­
co's imagination was not simply run­
ning riot. He had actually seen black 
stones that would burn. He had 
glimpsed the possibilities of coal as 
fuel. His situation was simply that of 
a visitor returning from a highly civil­
ized country to a semi-civilized land, 
for China in the 13th Century was far 
ahead of Italy, though in Italy burned 
brightest the flame of western culture. 

A few months after reading about 

*As told to Leland D_ Case, and published in The Rotarian_ 
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Marco Polo's adventures, I found my­
self in China. But I was not astounded 
as was Marco by finding a more ad­
vanced civilization than the one I had 
left. Instead, industry and arts here 
seemed to me primitive. 

"Why," I asked myself, "in seven 
short centuries has leadership in 
human progress passed from the East 
to the West ? Why has China, for the 
most part, not advanced from the days 
of Kublai Khan ? "  

THAT i s  a popular question i n  the 
West, and the first and rather flat­

tering answer we have given is that the 
white race is intrinsically a superior 
race. But if we stop to think, that is not 
a satisfactory explanation. Near Peip­
ing I saw the famous great wall of 
China. Up and down hill and across 
rivers it extends for 1500 miles. It is 
so wide that four horse teams can 
travel abreast on its top. As an en­
gineering feat it makes the building of 
the transcontinental railroad a com­
paratively small matter. We have to go 
to the Panama Canal to find a project 
relatively as gigantic in execution. All 
of which leads to the conclusion that 
the Chinese certainly are not inferior 
in abilities. 

And then, too, we have said that our 
progress is due to our superior gov­
ernmental ability. We know, we have 
told ourselves, how to organize states 
so as to bring forth the latent talents 
and abilities of man, but we forget 
that Kublai Khan's grandfather was 
Jenghiz Khan who threw together the 
greatest empire of all time, both for 
size and for number of people con· 
cerned. Alexander the Great's empire 
endured but a few years, but the one 
created by Jenghiz Khan lasted for 
generations and its power extended 
even for centuries. 

It has been suggested that our brains 
are more alert, have greater powers of 
r,etention, finer sensibilities, and more 
constructive propensities. And yet 
those of us who are connected with 
universities know that some of our 
finest students are those that come 
from China, Japan, India, and other 
lands of the Near and Far East. 

And so we are compelled to accept 
the conclusion that the shift of the 
leadership of civilization from the East 
to the West is not due to racial supe­
riority nor to any innate advantage 

that the white people may have over 
others. 

The West, I believe, owes its favor­
able position to an idea : The idea of 
science. 

Now, the idea of science is simply 
an attitude that men may have toward 
the world. It is a desire to find out how 
this outside environment, in which they 
live, works, coupled with the desire to 
increase their power to control it. It is 
an attitude that looks at life, deter­
mines its methods of operation, and 
adj usts them, so far as is possible, to 
human needs. 

Leonardo da Vinci was one of the 
first consciously to develop this point 
of view. And Galileo, Kepler, Newton, 
and a host of others should be per­
manently great names in our history, 
for they made significant contributions 
to the extension of this way of looking 
at life and things. 

Science was largely responsible for 
the industrial revolution which has 
altered the lives of people. If you do 
not believe this, go to the Orient where 
in many places you will find spinning 
wheels, potter's wheels, and other tools 
in use today such as the Occident had 
centuries ago. Industry, by itself, is 
stagnant and static. It needs science to 
make it progressive and dynamic. 

'VIRTUALLY everything we touch 
is, in part, due to scientific in­

vestigation. Science was called upon at 
almost every stage of  the development 
of the automobile and the steam or 
electric train that bring the modern 
business man to work. It made pos­
sible the development of skyscrapers 
and typewriters and printing presses 
and the radio. 

At home we sit down to a table on 
chairs produced by scientifically con­
ceived machinery. The tablecloth was 
woven on scientifically constructed ma­
chinery. The very dishes from which 
we eat were made possible by an ex­
perimentation with high temperatures, 
so that the ancient art of the potter 
might keep step with our age. Indeed, 
our whole day's life is inextricably 
bound up with scientific research. 

So it seems reasonable to take the 
point of view that the advance of civili­
zation and the hope for its future are 
in science. 

Science is founded upon a belief that 
the world is reliable in its operation. 



JANUARY . 1932 

And, strange as it may sound to some 
readers, this view was not widely cur· 
rent 200 years ago, and hardly con­
ceivable 2000 years past. To believe 
that the world is reliable takes us away 
from the old conception that "things 
just happen" or that very persistent 
belief that capricious and whimsical 
gods dispose of man and 
events according to fancy. 

The characteristic atti­
tude of the past is summed 
up in the case of the 
farmer who. when his barn 
was struck by lightning, 
offered sacrifices to Zeus, 
Thor, or an appropriate 
god so that such a thing 
might not again happen. 
Now we know the thing to 
do is to put up lightning 
rods. 

AND we don't stop there. ft Not only do we pro· 
teet ourselves from outlaw 
electricity, but we have do­
mesticated the force, as we 
did cows and horses, and 
have compelled it to draw 
our loads and carry our 
burdens. We can do this 
because we think of the 
world as a reliable, orderly 
thing, a cosmos and not a 
chaos. 

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

Eratosthenes went many miles up the 
Nile in winter to take stellar bearings, 
and, by facts so acquired, measured the 
size of the earth within an error of 
only 3 percent. We speak of molecules 
and atoms but probably not many of 
us know that back in 400 B.C. Democ­
ritus developed the idea of atoms. 
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of thought. The problem that Socrates 
saw, the gulf between mind and mat­
ter, the enigma of purpose and thought, 
still remains with us. Yet, it is one of 
the deepest satisfactions of men who 
devote their lives to science that in the 
search for truth in the material world 
occasional flashes come which aid in 

the untangling of such 
philosophical problems as 
these. 

Not so many years ago I 
was studying philosophy 
with my father and I recall 
that one of the most baf­
fling questions to which we 
gave thought was that of 
free will. Some scientists 
used to say that man is 
the choiceless tool in the 
hands of his past expe­
rience and his heredity 
and his environment. But, 
as we delve deeper into 
science we are surprised to 
find that some "pat" air­
tight explanations of other 
days are not sufficiently 
flexible. 

Many very sincere sci­
entists, in their endeavor 
to simplify the universe, 
overlook the subtle but 

Galileo, the true father of the modern scientific era, 
contemplating the beats of a pendulum (lamp ) at Pisa 

WE have, for example, 
long been told that 

the law of causality is in­
exorable, and in physics 
we were taught that a defi­
nite set of conditions pro­
duces a definite set of 
results. But, in an experi­
ment involving the scatter­
ing of X rays by electrons 

rich implications of the idea of science 
for the matter of living_ Science, 
viewed broadly, is more than a matter 
of test tubes and electrons. Funda­
mentally it is a discerning approach to 
the problem of living satisfyingly in 
an environment of materials, men, and 
events that do not of themselves con­
form readily to our desires. It is a 
search for truth. 

Historians know that this manner of 
looking upon the world, while it may 
have received a lasting acceleration 
through the pioneer efforts of Leonardo 
da Vinci, Galileo, and others, was not 
unknown to wise men of Greece, 500 
years before Christ. For example, 
Thales of Miletus knew of electricity. 
Indeed the word electricity is from the 
Greek word for amber because when 
amber is chafed it is electrified. 

The great problems, how and of 
what is the world made, were the domi­
nating inspiration of several philoso­
phers who dwelled in Greece some 
2000 years ago. Pythagoras who lived 
500 years before Christ, remembered 
by every high school geometry student 
because of his theorem on the square 
of the hypotenuse, determined the rate 
of the vibrations of the notes of the 
musical scale with fair precision. 

The question forces itself upon us : 
Why did not the idea of science de­
velop in old Greece ? Why did not the 
industrial revolution take place in 200 
B.C. instead of in the 18th and 1 9th 
Centuries A.D. ? 

The first reason is, probably, Soc­
rates. The modern skeptic punches 
holes in old ideas, but this famous 
skeptic put holes in the then new idea 
of science. The current school of sci­
entists had advanced the theory that 
ideas and purposes, as well as stones 
and water, are composed of atoms. 
Socrates pointed out that the fact that 
you can and do think is in itself proof 
that something was started for you 
with which you commence. And Soc­
rates won the day. 

It is hardly fair to say that Socrates 
killed this early scientific school, but 
he helped do so. And so did Plato. And 
so did Alexander the Great who 
brought back from his travels in the 
Orient those Chaldean magicians and 
astrologers who introduced the idea of 
magic into the West. 

Thus Greek science died in early in­
fancy. The Greeks couldn't develop the 
idea of science because they could not 
reconcile a reliable world-a world 
controlled by atoms-with the world 

we have discovered that the law of 
causality seems to break down. These 
electrons would not behave as we 
thought they should. We have in fact 
had to conclude that the law of caus­
ality is largely one of high probability, 
in shori, a statistical law. 

These experiments, and others, in­
terpreted in terms of a philosopher, 
mean that a person's thoughts are not 
definitely controlled by what has hap­
pened. It takes away the old mechan­
ism with which thinkers manacled the 
human spirit. Indeed if old Democritus 
had only known the results of our ex­
periments he could have vanquished 
Socrates, and the history of the world 
might have been changed, the Age of 
Science coming two millenia sooner. 

Why do men who could devote them­
selves with reasonable certainty of 
success to business and to the profes­
sions prefer to toil in laboratories and 
to spend unbelievably long periods un­
raveling problems ? My answer has 
been given. It is the enduring satisfac­
tion of new interpretations of dis­
coveries, new approaches to this high 
adventure of living. And in this study 
of science, the practical is really sec­
ondary to the enriched attitude the 
scientist acquires towards life. 



EROSION DARES THE WEST* 

WHEN the white man came t o  the 
West he found a country far dif­
ferent from that which we now 

know. The Indians had made but little 
use of the agricultural possibilities, the 
forests were virgin, abundant herba­
ceous and shrubby vegetation was avail­
able for the wild life which abounded 
everywhere. Mountain streams ran cool 
and clear and were filled with trout. 
Even the desert supported perennial 
grasses sufficient for freighters into ear­
ly southwestern mining camps to hobble 
their sixteen-horse teams for night graz­
ing where they 'stopped along the road. 
In his conquest, the white man has 
harnessed the streams for irrigation 
and power, the desert has been brought 
under cultivation through irrigation, 
mines have given up their minerals, the 
forest has yielded its timber and other 
wood products, and the ranges sup­
port an extensive livestock industry. 

THUS a new civilization has been 
built up within the space of 50 to 70 

years. Prosperous farm homes have 
been established ; schools, churches, 
and villages dot the irrigated valleys ; 
and large urban centers have gained 
added impetus in their growth, if not 
their main development, from depen­
dent irrigated farming lands. One fifth 
of the population of Arizona, for ex­
ample, is located in the irrigated por­
tion of the Salt River Valley. Idaho has 
a heavy concentration of its population 
in the irrigated Snake River Valley and 
its tributaries. The rapid development 
of southern California would not have 
been possible without water, and its 
future development depends in large 
measure on the successful and adequate 
development of the Colorado River, of 
which the Hoover Dam 
is the first outstanding 
construction. This stu-
pendous project with 
its 700-foot dam will 
i m p o u n d  30,500,000 
acre· feet of  water, ir­
rigate over 2,000,000 
acres, develop over six 
and one half million 
dollars worth of power 
annually, and furnish 
the needed domestic 
water supply for Los 
Angeles, San Diego, 
and other important 

By W. R. C H A P L I N E 

cities located in southern California. 
Into this new Western civilization, 

taking shape on such a grand scale, the 
menace of soil erosion has flung its 
dare with a gigantic grimace. Erosion 
depletes the soil by removal of the pro­
ductive top layer. It increases the de­
structiveness of floods and through the 
deposition of silt and other erosion 
debris destroys valuable properties. The 
silting of reservoirs and other irrigation 
works in the West !s already seriously 
endangering established proj ects and 
at the rate erosion is increasing, it is 
making prospective ones uncertain. 

The Zuni Reservoir in New Mexico, 
for example, has in 22 years filled with 
erosion debris to over 70 percent of its 
capacity, practically destroying its use­
fulness. By 1925, but nine years after 
the completion of the Elephant Butte 
Dam in New Mexico, almost 9 percent 
of the reservoir capacity had been taken 
by erosion debris. Indications are that 
erosion is increasing on crucial parts of 
the watershed. 

A survey of a portion of the Boise 
River watershed in Idaho disclosed that 
only 27 percent of the area had escaped 
erosion. Much of the upper soil layer 
on 56 percent of the area hal been lost 
by widespread sheet and light gully 
erosion. Serious gully erosion is  occur­
ring on the remaining 17 percent. The 
reservoir and other irrigation works are 
being severely silted, despite costly ef­
forts to keep down these accumulations. 

Silt presents the most serious prob­
lem of the lower Colorado River. Silt 
formed the Imperial Valley by dam­
ming it off from the Gulf of California 
and thus created much of the agricul­
tural wealth of the valley, yet it threat­
ens to destroy this wealth. The floods 

of the Colorado River become espe­
cially serious and costly because of the 
vast amount of silt which the water car­
ries and deposits in the river bed and 
on flooded land, necessitating higher 
and higher levees, clogging the irri­
gation canals, and sealing up the soil 
with fine suspended particles. Fortier 
and Blaney have estimated that silt re­
quires from the farmers of the Imperial 
Valley an average annual expense of 
two dollars an acre. These investigators 
also estimate that an average of  253,-
628,000 tons or 137,000 acre-feet of silt 
are carried past the site of the Hoover 
Dam annually. At this rate the reser­
voir would be filled with erosion debris 
in about 220 years, but its effective use­
fulness as a flood control and irrigation 
water reservoir will be materially re­
duced if  not destroyed long before that. 

THE water flow of the Colorado River 
varies greatly during the year. A 

great flood occurs usually in the spring 
following the melting of snows on the 
watershed ; at  other times the flow may 
become very low. Furthermore the 
amount of water varies greatly from 
year to year and may for several years 
at a time be inadequate for the pro­
posed development in the lower basin, 
especially when large additional areas 
are brought under irrigation in the up­
per basin and the necessary reservoirs 
become shallow through silt accumula­
tions, thus increasing the proportion of 
water evaporation from them. 

Irrigation developments, even though 
they may pay for their original cost be­
fore the reservoirs are destroyed by 
silting, become useless in 50 or 100 
years or more. In places this period may 
be extended by rebuilding the dams 

and increasing their 
height. But, with evap­
oration averaging eight 

*Courtesy American For­ests, Washington, D. C. 

The waters of the Salt River cutting out silt in the upper part of 
the Roosevelt Reservoir basin, and carrying it nearer to the dam 

feet or more a year, as 
it does at the Elephant 
Butte Reservoir, and 
with each increase in 
dam height exposing a 
greater expanse of 
water to evaporation, 
there is a practical 
limit to this expedient. 
Dredging has been 
suggested as a silt-re­
moval measure but 
costs so far have 
p r o v e d  e x o r b i t a n t. 
Even if the effective 
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life of a reservoir can be doubled, 
through such expedients, what is to be· 
come of the civilization which it was 
instrumental in creating when the use­
fulness of the reservoirs is  destroyed 
by silting ? Engineering works may be 
written off the books but human life 
and community development cannot be 
so treated. We must look forward 200 
to 500 years or even more for perma­
nency of such social developments and 
determine erosion-control mea-
sures that will make this pos-
sible. 

Numerous factors, of which 
climate, soil, topography, and 
geologic formation are doubt­
less the most important, influ­
ence erosion, but the vegetative 
cover is the main single con­
trollable factor. The natural 
balance on the western arid and 
semi-arid lands, between the 
forces that tear down and those 
that build up the soil, is a deli­
cate one, but if the vegetative 
cover is not disturbed erosion is 
usually slight. Drought, cloud­
bursts, snowslides, and other 
natural phenomena may unbal­
ance the delicate equilibrium 
which nature has so carefully 
developed and may lead to ex­
cessive erosion. But nature, if 
unimpeded by man, quickly sets 
to work to re-establish the bal­
ance ; the vegetation gradually 
spreads over the scars, the 
slopes assume an angle of re­
pose, and eventually the nor­
mal conditions return. 

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

hydraulic mining has cut out the sides 
of gulches and rich valleys, and smel­
ters have seriously depleted several 
hundred thousand acres. 

Overgrazing has doubtless been the 
most important factor in the reduction 
of the protective cover on watersheds. 
Before 1890 more livestock were on the 
ranges than they could support and this 
condition prevailed on practically all 
ranges for 20 years or more. The most 
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be controlled by ordinary legal methods. 
Probably the greatest loss from this 

range deterioration and soil depletion 
through erosion has been the reduced 
productivity of the range lands for live­
stock grazing. In their original condi­
tion the slopes and valleys, except in 
those arid parts where rainfall was very 
light, were well carpeted with valuable 
grasses and a small percentage of other 
herbaceous and shrubby plants. The 

decaying vegetable matter had 
built up the surface soil into a 
friable condition and added to 
it a large quantity of rich or­
ganic matter. The mulch of de­
caying vegetable matter acted 
as a sponge, and the friable 
humic character of the soil al­
lowed a maximum moisture 
penetration. The result was that 
the more succulent forage 
plants made the most of the 
rainfall and the fertile soil and 
produced abundantly. 

MAN'S activities, however, by 
reducing the vegetative 

cover or altering the topography 

The depletion of vegetation resulted in this arroyo, 
carved by the floods which followed heavy rains 

WHEN erosion removes six 
inches or more of the fer­

tile topsoil, as it has done on 
large areas of such important 
watersheds as the foothills of 
the upper San Joaquin Valley, 
the mountains of central Utah, 
and the Boise River watershed 
of Idaho, the sterile subsoil re­
maining is incapable of pro­
ducing the forage the land once 
supported. Years of careful 
management will be required 
to restore the soil and vegeta­
tion, yet this must be done i f  
the abnormal erosion which is 
occurring is to be controlled. 
The importance of restoring a 
satisfactory cover may be ap­

or soil, can and do upset the balance 
completely. Where this occurs these ac­
tivities are seldom abated and severe 
erosion follows. Once started, this may 
develop to disastrous proportions. 

There is  ample evidence that erosion 
has become much more widespread and 
more serious since the white man's oc­
cupancy of the West. Numerous small 
valleys which in pioneer days were cov­
ered with grasses and trees and through 
which small streams meandered, have 
been destroyed by wide, deep arroyos, 
following destruction of the protective 
cover on the watersheds, attempts at 
hillside cultivation, the clearing of tim­
ber and brush along stream courses, 
the construction of roads and trails 
without proper drainage and other un­
wise developments. 

Forest and brush fires devastated vast 
areas in the early days of settlement 
and even now, with great effort being 
made to control them, fires destroy the 
vegetation on hundreds of thousands 
of acres in the West every year. Lum­
bering is thinning the timber stand, 

palatable forage plants were killed, 
leaving only a scant stand of low-value 
vegetation. Excessive trampling de­
stroyed plant roots and packed the soiL 
Under such conditions there was little 
to check the rain as it fell ; the more 
compact soil could not absorb the 
water, which ran off and was quickly 
converted to a slimy mass of flowing 
mud. Shoestring gulleys started and 
speedily gained depth, further acceler­
ating the run-off, while the main drain­
age channels became raging torrents. 

Although the regulation of grazing 
within the National Forests and better 
appreciation on the part of the stock­
men of the value of abundant feed has 
aided in checking the erosio

"
n, at least 

locally, several hundreo million acres 
are still overgrazed and erosion on these 
areas is becoming more severe yearly. 
This condition prevails particularly on 
the greater part of the 1 96,000,000 
acres of Public Domain and the vast 
area of state and private lands inter­
mingled with this Public Domain on 
which at present stock grazing cannot 

preciated when it is realized that for 
every acre of the 1,700,000-acre Boise 
River watershed there is a dependent 
value of farmland alone in the irrigated 
valley of this project amounting to 32 
dollars. 

Not only is there reduced produc­
tivity of range lands and excessive silt­
ing reservoirs, but the more rapid 
run-off from the depleted slopes, the 
greater quantities of silt carried, and 
the quicker concentration of high water 
from small drainages into flood crests 
present a watershed problem that may 
assume disastrous proportions. During 
the summer of 1930, Utah, for example, 
suffered from very severe floods. Whole 
slopes were excessively eroded. Great 
gullies were cut in the hillsides. Soil, 
rocks, and other forms of erosion debris 
from slopes and canyons were carried 
out into the valley to cover with a layer 
one to several feet deep orchard lands 
valued at 600 to 800 dollars an acre. 
Homes were swept away or filled with 
earth and rocks. It cost 100,000 dollars 
to open and repair the highways alone. 
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There is little question but that the 
depletion of the vegetation was one of 
the main factors in the severity of these 
floods. The report of the Governor's 
Special Flood Commission concludes 
that "there is ample evidence on the 
watersheds of Davis County to show 
that had the plant cover been approxi­
mately equal to its original natural con­
dition, the flooding in that section from 
the rains of 1930 would have been far 
less serious, i f  not prevented." 

The report brings out further that a 
study of the deposits at the mouths of 
canyons shows that "floods like those of 
1923 and of  1 930 have not been normal 
occurrences . . •  in the past. . . .  Their 
occurrence in recent years is to be 
looked for in changes from some pre­
vious condition. These changes are 
found in the plant cover." 

Engineering works have been sug­
gested for erosion control. These are 
important and will aid materially, es­
pecially large dams and channel control 
works in rivers, and small dams, settling 
basins, and other works in the tribu­
taries. These works, however, will prove 
ineffective and of but temporary value 
unless the erosion and rapid run-off 
can be controlled by vegetation. 

PLANTS not only lessen the force of 
rainfall but intercept part of it. 

Vegetation improves soil structure, al­
lowing greater moisture penetration ; it 
increases the water-holding capacity of 
the soil by increasing organic matter ; 
it breaks the effect of wind ; it binds the 
soil and lessens sheet erosion ; it ob­
structs run-off and reduces the velocity 
of flow and thus the carrying power of 
the water ; and by catching soil par­
ticles it tends to form miniature ter­
races on slopes and dams, and fills in 
small gullies. The more complete the 
plant cover, the more adequate is the 
protection against erosion. 

Erosion-streamflow experiments on 
forest and range lands have indicated 
the value of this vegetation in control­
ling erosion. 

In the Wagon Wheel Gap experiment 
in the mountains of Colorado, Bates 
and Henry report that the rapid cloth­
ing of the watershed, from which the 
aspen and other timber had been cut, 
with a dense stand of aspen sprouts and 
other shrubby and herbaceous vegeta­
tion, prevented any material erosion. 

Studies by the Intermountain Forest 
and Range Experiment Station show 
that the serious erosion on the Boise 
River watershed in Idaho has been 
caused by depletion of the natural 
plant cover by overgrazing and drought, 
trampling by livestock, rodents and fire. 
Ungrazed, well-vegetated areas even on 
slopes with a gradient as high as 90 
percent almost uniformly have a 
smooth, undisturbed, uneroded surface. 
Only 4 percent of the area densely cov-

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

A stump in the Roosevelt Reservoir 
at low stage, showing the deposit 
of silt left after the floods re­
ceded. Such silting endangers the 
efficacy of great irrigation proj ects 

ered with vegetation is eroding badly 
even when grazed. Most of the area 
scantily covered with vegetation shows 
severe sheet erosion and 20 percent is 
badly gullied. 

On an experimental watershed on the 
Wasatch Plateau in Utah where past 
overgrazing had depleted the vegetative 
cover until it occupied only about 16  
percent of the surface, an average of 
eight to nine tons of soil was eroded 
annually from each acre between 1915 
and 1920. Starting with the latter date 
effort was made to increase the plant 
cover as rapidly as p ossible by artificial 
and natural reseeding and since 1923 
the watershed has supported an average 
cover of 40 percent. By comparing re­
sults with a check watershed, it was 
found that the increase in vegetation 
from a 16 percent cover to one of 40 
percent brought about a 64 percent re-
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duction in surface run-off from summer 
rains and a 54 percent reduction in 
sediment removed by these rain storms. 

The 40 percent plant cover had no 
material influence on surface run-off 
from melted snow in the spring as 
compared to a 16 percent cover. On the 
average 56 percent of the available 
snow water supply ran off of the water­
shed in the years 1916, 1918, and 1919, 
and 60 percent of  the snow water sup­
ply in the four years, 1926 to 1929, in­
clusive. The greater cover prevailing 
in the period since 1926, however, re­
duced sediment per acre washed off 
the watershed by 67 percent. 

THESE Utah studies by the Inter­
mountain Station show further that 

under extreme depletion of soil and 
plant cover it requires many years of 
careful management to restore the 
watershed values. They show that total 
exclusion of livestock from ranges is 
not necessary except where the plant 
cover has been almost eliminated and 
the fertile part of the soil carried away. 
They emphasize the essential need of 
effective regulation of grazing. 

The erosion-streamflow problem is so 
important and yet so complicated 
throughout the West-and the entire 
country-that intensive studies of the 
problem in all its aspects should be 
undertaken on every rna jar watershed. 
In view of the important part that 
vegetation plays in controlling erosion 
of our soils it is essential that research 
determine the best type of plant growth 
for the widely varying soil types and 
climatic conditions of the West, the in­
fluence of this vegetation on water 
supply, and how it may be restored and 
maintained most effectively. It is equally 
important to know more concretely the 
extent to which timber cutting and graz­
ing can be allowed under each of the 
main timber, range, and watershed con­
ditions in keeping with maximum pro­
tection to the soil. 

An example of the effects of improper grazing in the West. After the hills 
were stripped of vegetation, destructive gullying and sheet erosion resulted 



FROM THE ARCHEOLOGIST�S NOTE B O OI{ 
Curious Lead Tablet 

ASMALL lead relief in The Metro­
politan Museum of Art is a docu­

ment full of interest, for it apparently 
gives a picture of the liturgy used in 
a mystery religion which flourished 
among soldiers and civilians in the 
Danube Valley under the Roman Em­
pire. In the second century of our era, 

Lead relief, 2nd Century A.D., 
from Danube Valley, 3 by 4 inches 

when this relief was produced, the 
Danube was an important frontier and 
loomed large in Imperial politics. These 
small votive tables have been found 
in the present Hungary, Servia, and 
Roumania. The creed evidently had as 
its central figure a Great Mother god­
dess. It combined Mithras-the Persian 
war god of the sun-with the Thracian 
Horseman Hero known to us by in­
numerable monuments of Imperial 
times. 

Bronze lamp from a grove in Lur­
istan, west Persia, about 200 B.C. 

Luristan Bronzes 

MANY remarkable Luristan bronzes 
.L recently brought to light in the 
mountainous region of western Persia, 
near Bagdad, were loaned by the Bos­
ton Museum of Fine Arts to the Per· 
sian exhibition in London. They bear 
mute testimony of an early chapter in 
Persian history. Parallels to Sumerian, 

Assyrian, Hittite, and especially to 
Scythian and Siberian art appear and 
give rise to wide speculation as to the 
people and culture which produced 
them. Further investigation 
of them may throw valuable 
light on the origin, nature, 
and movement of early civili­
zations in western Asia. 

cal importance outruns their beauty, 
for they constitute a long-sought link­
age between the various early arts of 
western Asia_ 

The Luristan finds to 
date consist largely of grave 
furnishings-objects of per­
sonal adornment, tools, 
household utensils, weapons, 
chariot fittings, and horse 
trappings. They have come 
to light with "dramatic sud­
denness," not as the result 
of any organized archeologi-

A charming little hippopotamus in vari-col­
ored faience from Egypt dated 1950 B.C. 

Bridle bit from Luristan, 200 B.C. 

cal expedition but as accidental dis­
coveries by local tribesmen. The prov­
ince of Luristan is peopled by the Lurs, 
the most unruly of all the mountaineers 
of Persia. The bronzes exhibit a com-

bination of naturalism 
and conventionalism, a 
vivid and sensitive real­
ism embodied in a 
rigorous and ingenious 
idiom. But their histori-

A Benevolent Hippopotamus 

THE Metropolitan Museum of Art 
has a charming faience figure known 

officially as "Hippopotamus with lotus 
flowers, birds and leaves, XII Dynasty, 
1950 B.C.," but the color print of the 
original made such a hit with an En­
glish army officer that he dubbed him 
"William" and wrote a most amusing 
account of "William" as a counselor 
and friend in the London "Punch," 
which was so entertaining that the Bul­
letin of the Metropolitan Museum re­
produced it in full. In color the 
Egyptian faience figure is a delicate 
blend of greens, blues, and yellows. 

A Street of the Ages 

PAESTUM with its three beautiful 
ruined temples is within a day's 

trip of Naples. The temples are the 
most imposing relics of Greek archi­
tecture on the Italian mainland and 
date from about 600 B.C. Excavations 
are now being carried on at Paestum 
and important results may be looked 
for. This is a part of Premier Musso­
lini's plan for archeological research. 

Pavement of a street in Paestum, Italy, showing the temple of Neptune 
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ANALYZING "ARCHIE'S" SHOTS 
By C A P  T. A L B  E R T M. J A C K S O N  and L I E  U T. R 0 S W E  L L H. W A R  D 

Coast Artillery Corps, U. S. Army 

"ARCHIE," as the anti·aircraft gun l\.. was known during the war, has 
come into his own. Anti·aircraft 

defense forces are now a recognized 
and highly developed element in the 
armies of all nations. As outlined in 
previous articles in the SCIENTIFIC 
AMERICAN, the United States 
Army has been among the leaders 
in the development of guns and 
gun· control equipment, search· 
lights, and sound locators for de· 
fense against air raids. However, 
with the improvement in anti· 
aircraft guns, another difficult 
problem has arisen. How can we 
measure the effectiveness of anti­
aircraft fire ? 

will have to fire on an airplane target. 
At night, firing by the aid of sound lo­
cators which direct searchlights on the 
target, the time available is even shorter. 

With this imperative time element 
underlying every technical development 
made by the artillerist in his answer 

Consider for a moment the cir· 
cumstances under which an anti· 
aircraft battery operates when 
conducting firing exercises in the 
field .. A battery of four three·inch 
anti· aircraft guns can deliver a 
combined total of somewhat over 
100 shots per minute. They are 
firing on a target towed behind an 
airplane at an altitude of from 

A close-up of the recording theodolite, 
showing eye-piece, controls, and camera 

2000 to 1 5,000 feet and a horizontal 
range of 12,000 feet. The target is 
traveling at the rate of 120 miles per 
hour. 

A N observer watching such a battery 
.tl. in action has no more had time to 
get his glasses focused on the distant 
target than the firing begins and shell­
bursts-minute and far distant puffs of 
smoke-begin to appear around the 
towed target. Almost before he realizes 
it the target has passed and the guns 
are silent. In an interval of one to four 
minutes, several hundred high explo­
sive shells may have been thrown at 
the high-flying speck of white that is 
the "bull's eye" for the anti-aircraft 
gunner. 

This split-second element in anti­
aircraft practice is but a simulation of 
the conditions which might be antici­
pated in case of a military emergency. 
Enemy bombers, bent on raiding impor­
tant military positions or supply cen­
ters, will fly high and fast, and every 
resource of the ordnance engineer is 
directed towards delivering the maxi­
mum volume of fire in the extremely 
short time available. 

It has been estimated that from one 
to six minutes will be the average 
amount of time which a ground battery 
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to the air raid challenge, the fire of 
the guns must not only be made as 
rapid and as accurate as possible, but 
special means must be employed to 

Principle of the use of the recording 
theodolite. Two of them are located at 
A and B, and record the angles indica­
ted. "8" is a bursting shell, and "T" is 
the target being towed by the airplane 

TH£O[?OLl7'E f\ 

U. S. Army, Reserve 

ascertain the effectiveness of the guns. 
The sea-coast gunner or the field 

artilleryman can "spot" his shots direct 
or by airplane observation, but, in 
comparison with the anti-aircraft gun­
ner, no other gunner, on land or at 
sea, has such a drastic time requirement 
to face. The anti-aircraft gunner is 
dealing with a target moving at high 
speed, and, above all, a target that 
moves in three dimensions. Studying 
the accuracy of fire on a ship at sea, 
or on a fixed target on the ground is 
comparatively simple in contrast to the 
problem presented when one must as­
certain the effectiveness of gun fire at 
a high rate of fire, on a moving target 
capable of moving in three dimensions ! 

The Jackson-Sperry Recording The­
odolite is the United States Army's 
answer to this problem. It utilizes the 
speed of the moving picture film to 
meet the rigid time requirements, and 
employs a method of "dual observation" 
to fix the position of the shell-burst in 
relation to the target in three dimen­
sions. 

A theodolite is basically an instru­
ment for measuring angles. The familiar 
surveyor's transit is one form of the­
odolite. The recording theodolite is 
really an angle-measuring instrument 
combined with a moving picture 
camera . 
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As shown in the accompanying illus· 
trations, the theodolite is equipped with 
a view finder and training mechanism 
which an observer uses to keep the in· 
strument trained on the target. This is 
the only use of the "human element" 
in the operation of the entire system. 

As a "photographic·angle·measuring" 
instrument the theodolite must not only 
be constantly trained on the target, but 
it must also measure the angle of ele­
vation and the angle of azimuth ( direc­
tion in the horizontal plane) of the 
target. This measurement of angles is 
achieved by having two indicators built 
into the camera mechanism which pho­
tograph these angles on the margin of 
the film. The theodolite is trained so 
that the target is always in the center 
of the picture. In order to indicate the 
location of the target when it is not 
clearly shown on the film, two reference 
marks are provided, at the edge · and 
at the top of each frame to indicate the 
center of the exposure. 

A T the left of each frame the angle 
.f\. of site or of elevation, and the 
angle of azimuth are photographically 
recorded. It is also necessary to know 
the time when each exposure was made. 
An indicator connected with a time in­
terval device photographs its  time indi­
cation on the margin of each exposure. 
Thus every exposure gives the position 
of the target whether it is visible on 
the film or not ; it gives the location of 
the shell-burst in relation to the target, 
and it gives the elevation and azimuth 
of the target, and the time of exposure. 
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Three frames of the record film. 
At the left is recorded elevation, 
azimuth, and time. Reference marks 
locate the position of the target 
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The recording theodolite in action. The operator is training it on the 
target by looking through the eye.piece and manipulating hand wheels. 
The cable goes to the time interval device and the other theodolite 

Two of these theodolites are used. 
One is located behind the gun position 
and the other at one flank of the bat­
tery. They are connected to a common 
time interval device which operates the 
time recorders in each instrument. 

Both theodolites are put into opera­
tion as the shooting begins. The ob­
servers at each instrument concentrate 
their entire attention on keeping th e 
target in the center of their field of 
vision. It is apparent that two records 
of every "shoot" will be available, one 
taken from the gun position and one 
from the flank position. 

When these films are developed they 
are projected on a specially graduated 
screen. By the use of the graduations 
the angular displacement of the shell­
burst from the target can be read off 
in two dimensions. Then when the film 
taken from the flank position is pro­
jected, the angular displacement can 
be read from the exposure which 
was taken at exactly the same time. 
( The time record permits these battery 

views and flank views to be matched 
in order to record the simultaneous ob­
servations from the two positions . )  

When all of these angles have been 
obtained for the various "matched" ex­
posures ; the azimuth and elevation of 
each theodolite ; the angular displace­
ment of the shell-burst from the target ; 
and with a known distance between the 
theodolites as a "base line," it is merely 
a routine geometrical problem for the 

gunnery officer to compute the accuracy 
of his fire. Space does not permit a 
complete explanation of this calcula­
tion. Suffice it to say, however, that the 
mathematical routine used is elemen­
tary in comparison with some of the 
mathematical problems encountered in 
other anti-aircraft development work ! 

By the use of this system a perma­
nent record of each firing is ob­

tained ; the record is not dependent for 
its accuracy on the human element ; 
and it represents the only possible solu­
tion to the very difficult "scoring" prob­
lem which the intensive development of 
anti-aircraft equipment has presented. 

Recording theodolites are used to 
determine the accuracy of guns firing 
on a towed target ; to determine the 
"expectancy" of hitting a selected 
"point in space" ( when guns and the­
odolite are trained on some predeter­
mined point and a series of test shots 
are fired ) ; to measure the traj ectory 
of machine-gun tracer bullets ; and for 
various other special uses. 

It is thus apparent that it is not only 
necessary for our anti-aircraft defense 
forces to study the greatest possible re­
finement of the guns and gun control 
equipment alone, but it is also neces­
sary, in working in these hitherto un­
trodden fields, to devise entirely new 
methods for assessing the value of the 
improvements which are constantly be· 
ing made. 



NEW AND EXOTIC 
DELIGHTS FOR OUR TABLE 

By M. H. T A L B O T T  

THANKS to the experiments of pa­
tient investigators, the people of ' 
this country are not going to eat the 

same things year in and year out. The 
Bureau of Plant Industry of the De­
partment of Agriculture has supplied 
our agriculturists with many exotic vari­
eties of fruits and vegetables, having 
gathered them from all parts of the 
world. These new foods which they have 
brought to us are a reality in many 
places and will soon be eaten not only 
in the large cities but throughout the 
country, and will replace certain others. 

Visitors in the far South 

like the orange and grapefruit, the 
mango is distinctly a summer fruit, and 
ripens from June to September. Experts 
say it will not be long until those seek­
ing variety for j aded appetites will 
make many varieties of mango popular. 

Don't pucker your mouth at the men­
tion of a persimmon for the Japanese 
and Chinese varieties have no pucker. 
These are large, greenish-brown in col­
or and have several seeds. They may be 
eaten when as hard as an apple ; when 
they soften they are delectable as a 
breakfast fruit, and they are used in 

and in California are 
amazed to see their break­
fast "cantaloup" picked 
from a tree. This is the 
papaya, resembling our 
popular cantaloup in ap­
pearance and taste, but 
somewhat richer and 
sweeter. Unlike the canta­
loup, the papaya may be 
stewed, fried, baked, or 
creamed, if picked under­
ripe, and fritters made of 
it are especially good. 
This strikingly pictur­
esque tree, called "the 
cantaloup tree of the trop­
ics" is straight and branch­
less with huge leaves 

The chayote, or vegetable pear, grows profusely 
on vmes. Its texture is like that of the squash 

clustered at the top, the fruit growing 
closely along the upper part of the 
trunk. The size of the fruit ranges from 
that of a large pear to 30 pounds in 
weight. The skin is thin, tender and 
smooth, and of delicious looking yellow. 
The flesh, too, is yellow and is from 
one to three inches thick. 

"THERE may be a better fruit than 

salads and, with sugar and cream, as 
a dessert. They may be purchased, 
wherever fine fruits are sold, from late 
summer until December. They range in 
size from a few ounces to a pound in 
weight. 

The Orient has given us another at­
tractive fruit in the loquat. 
This juicy fruit, about the 
size of a plum, with a taste 
resembling a cherry, varies in 
color from a banana-yellow 
to deep orange. The fruit, 
which ripens in spring and 
early summer, grows in large 
clusters upon an evergreen 
tree which is quite hardy and 
stands the cold of ordinary 
winters in the southern states 
and California. 

A "cantaloup tree of the 
tropics," the papaya, with a 
fine cluster of delicious fruit 

ever, it is now widely grown in the 
South, where it ripens in the late sum­
mer. It grows to the size of a large 
orange, though somewhat flat on top 
and bottom with an odd tubelike calyx 
crowning its leathery skin. It ranges in 
color from yellow to purple, with an 
attractive sub-acid, separate-celled pulp 
which is eaten raw or which can be 
made into a refreshing drink. 

It is  hoped soon to introduce to Amer­
ican housewives the mangos teen, a fa­
mous fruit in the Asiatic tropics, for 
it is gaining a foothold in this con­
tinent. It is the size of  a mandarin 
orange, deep purple externally, with a 
thick woody rind within which are sev­
eral segments of snow-white pulp of 
extremely delicate flavor. Because of 
its great delicacy and the difficulty in 
transporting the fruit long distances, 
Queen Victoria once offered a handsome 
reward to the first man who succeeded 
in placing mangosteens on her table at 
Buckingham Palace, but the reward was 

the mango, but if  so the gods still 
guard it jealously and mortals do not 
miss it so long as they have a supply 
of mangoes, which far outshine the 
famed apples of the garden of the 
Hesperides" says a friend of mine of 
this delicious fruit which grows in the 
South. It has a texture between that of 
an apple and a peach, the flesh is a 
rich golden yellow, and the flavor a 
combination of apricot and pineapple. 
Most people acquire a fondness for this 
new fruit immediately whether they 
eat it fresh or stewed, or in dumplings, 
pies, jelly, preserves, or chutney. Un-

As long ago as Biblical 
days the pomegranate has 
flourished around Jerusalem 
and has been a standard fruit 
down through the ages. How-

Photographs courtesy Department of A griculture. 
Bureau of Plant Industry 

The dasheen, with a rich nutty flavor, has 
a higher food value than ordinary potatoes 
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never won. However, with the advent 
of refrigeration it has become possible 
to ship the fruit without great difficulty. 

Uncle Sam not only brings us fruits 
from the distant corners of the earth 
but he is very busy creating them. Don't 
fail to try his new tangelos. This citrus 
fruit is a cross between the tangerine 
and grapefruit, and it is between these 
two fruits in size, with the tangerine's 
loose, easily detachable skin, and the 
grapefruit's bracing flavor. You can 
now eat a grapefruit as easily as a 
tangerine with the added virtue that it 
doesn't squirt. Another new variety of 
orange-a cross between an orange and 
a tangerine-has a thin, smooth, orange­
colored, easily peeled skin, with a tex­
ture of pulp like that of  an orange and 
the taste of a tangerine_ 

Have you eaten any chayotes, da­
sheens, udo, or bamboo shoots ? In 
the garden of tomorrow they may be 
as common as our everyday vegetables. 

ONE of  these new vegetables, the 
chayote, sometimes called vege­

table pear or mango squash, for cen­
turies has been a staple food in Central 
American countries. In the last few years 
there has been increasing interest in 
growing it for home use and local mar­
kets in the lower South, but this year 
they will be shipped in carload lots to 
northern markets as well. It may be 
eaten boiled, mashed, fried, stuffed, or 
baked, used cold in many salads, in frit­
ters, or made into sweet pickles. Unlike 
most squash this vegetable holds its 
form perfectly after being cooked. Its 
flavor is delicate, with both a cucumber 
and squash resemblance, although some 
aver its taste is similar to stewed 
oysters. It fruits in the fall, but has 
such remarkable keeping qualities that 
it is available as late as March. 

A six-inch rule shows the size of 
the mango, an excellent new fruit 
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A rival of the white potato is the 
dasheen, which looks like a cross be­
tween a large white potato and a sugar 
beet. It has a higher food value than the 
former, containing 50 percent more pro-

. tein and a like higher percentage of 
starch. It has a more tempting flavor 
than white potatoes_ The flesh of  the 

The chayote is so firm that it holds 
its form perfectly after cooking 

large tubers when cooked is violet in 
color-which is pleasing to the hostess 
interested in color schemes-with a taste 
suggestive of  boiled chestnuts. It can be 
served in any of  the ways the ordinary 
potato is used and its nutty flavor makes 
it desirable as a stuffing for fowl and 
meat, for which purpose it is much 
used by southern cooks. It has proved 
no more difficult to keep in storage 
than the sweet potato_ This vegetable 
is no longer an experiment ; the indus­
try has become established and the de­
mand for it is rapidly increasing_ 

The loquat, from Japan. Two 10-
quats are cut to show size of pits 

Over in a corner of the garden of 
tomorrow it is more than likely that 
one will find some edible bamboo, for 
it is now being grown in parts of the 
South with considerable success. It 
comes to us from Japan. There are sev­
eral varieties of these asparagus-like 
shoots ; so fresh and tender are they 
that they can be snapped off with the 
hand, and when cooked they form one 
of the greatest vegetable delicacies in 
the world. If you cannot wait until you 
find them in your garden, they can now 
be bought canned in almost any 

Udo, a Japanese vegetable which is 
delicious cooked or in salad form 
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Chinese or Japanese store, as they are 
shipped here for the thousands of 
Chinese and Japanese residents of this 
country. Bamboo shoots can be cooked 
and served in many ways, but cooked 
in salted water and served on toast with 
a cream dressing they are delicious. 

Some one has called cabbage the 
"great American dish," but there are 
many who, though liking its taste, will 
not use it owing to its unpleasant odor 
when cooking. Relief has been found 
for these by the Government experts 
who imported and started the cultiva­
tion of  pets ai, a cabbage which is  en­
tirely odorless and with a flavor far 
more delicate than that of our native 
vegetable. 

THE traveler in Japan is familiar 
with an attractive blanched vege­

table called udo, for it is very popular 
in that country. It has been found pos­
sible to grow it in a wide area in the 
United States. It is used in many ways 
in Japan, but whether cooked the same 
as asparagus or used as a salad, i t  de­
serves high rank among vegetables. 

There are opportunities ahead for 
growers who have vision. Thirty-odd 
years ago when people tried that myste­
rious delicacy the grapefruit, it  was as 
a rule with disappointing results, as 
they tried to eat it like an orange ; 
now-a-days even in remote hamlets it is 
eaten in quantities. The potato, long 
established in favor with the people of 
many nationalities, traveled a thorny 
path to its present position of favor. 
Those who saw the possibilities of "love­
apples," as tomatoes were first called, 
deserve a monument for persevering in 
raising this vitamin-filled vegetable ; it 
is only a scant century since it was 
grown as an ornament and was thought 
to be poisonous. 
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New Commercial Synthetic 
Rubber 

TH E  development by E. I. du Pont de 
Nemours & Company of a new synthetic 

rubber was announced recently at a meeting 
of the Rubber Division of the American 
Chemical Society. 

Stripped of the technical terms in which 
the chemists who participated in the de­
velopment announced this long step toward 
the solution of the world's rubber problem, 
it was disclosed that the primary raw ma­
terial for the new synthetic rubber is acety­
lene, which requires for its production 
only coal and limestone. The only other 
raw materials are salt and water. All of 
the materials are available in unlimited 
quantities. 

The announcement of . what is regarded 
as one of the outstanding chemical dis­
coveries of the century was made in papers, 
highly technical in character, presented by 
F. B. Downing, W. H. Carothers, and Ira 
Williams. The papers revealed that the new 
synthetic rubber is  made by the controlled 
polymerization of chloroprene. Chloroprene 
is made by the catalytic polymerization of 
acetylene to mono-vinylacetylene, which is 
then treated with hydrogen chloride to pro­
duce chloroprene. This chemical result has 
led to the selection of "Duprene" as the 
trade name for the new rubber. 

Simple as the process sounds, it has re­
quired the concentrated efforts of more than 
a score of chemists over a period of several 
years to find the proper conditions for 
bringing together these abundant raw ma­
terials to produce the synthetic rubber. 

The new rubber, according to the an­
nouncement, has many commercially valu­
able qualities which will supplement the 
present uses of natural rubber, since there 
are certain important differences in the 
properties of this new product as com­
pared with the natural product. While it 
has not yet advanced to a point where it 
can be substituted for natural rubber in 
its wider range of everyday use, those who 
have been active in its development feel 
that further effort may greatly enlarge its 
field of usefulness. 

Among the valuable properties of the 
new product set forth in the announcements 
is the fact that it is much more resistant 
than natural rubber to the swelling action 
of gasoline, kerosene, and other solvents 
that are notoriously harmful to rubber. It 
is also more resistant to oxygen, ozone, and 
many chemicals that attack rubber. 
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One of the most interesting features of 
the new rubber is that it is vulcanized by 
the application of heat alone, whereas it 
is necessary to add sulfur in order to vul­
canize natural rubber. Another important 
disclosure was that an artificial latex can 
be made from chloroprene. The artificial 
latex is a milk-like liquid consisting of 
particles of fully vulcanized synthetic rub­
ber suspended in water. Upon drying, a 
sheet of fully vulcanized rubber is obtained. 
The Duprene latex differs radically from 
natural latex because of its increased pene­
trating power which makes possible the im­
pregnation of many porous materials that 
cannot be impregnated with natural rub­
ber latex. 

Many other significant properties of 'the 
new synthetic rubber were disclosed, in­
cluding the fact that its X-ray diagram is 
similar to that of natural rubber, showing 
that it has the same type of molecular struc· 
ture. Synthetic rubbers have been produced 
before by many of the scientists who have 
devoted their attention to this important 
branch of chemical research, but so far as 
is known none of these products has given 

the same type of X-ray diagram as natural 
rubber and none of them has equalled it in 
physical properties. 

• 

Iron Soft as Copper 

HIGHL Y purified iron, possessing many 
of the qualities of copper, has been 

prepared in Germany by a new process 
described recently by Dr. L. Schlecht. Car­
bon monoxide of a high degree of purity is 
passed over hot iron previously purified by 
ordinary methods, forming liquid iron car­
bonyl. On heating this liquid, carbon and 
oxygen are driven off, leaving iron in an 
exceedingly finely powdered form with 
hardly a trace of impurities. The indi­
vidual spherical particles are 20-millionths 
of an inch in diameter. When this powder 
is heated still further to a temperature of 
1200 degrees Centigrade, it changes into 
solid iron that resembles copper in its 
softness, resistance to corrosion, and other 
properties. The process is declared to be 
applicable on a large scale.-A. E. B, 

• 

Mystery of Lath Marks Due to 
"Volley Ball Game" 

UNSIGHTLY lath-marks, commonly seen 
on walls and ceilings and, until reo 

cently, as puzzling as mysterious finger­
prints in a criminal case, have been 
explained at last. Dr. W. J. Hooper of 

Pitch.black darkness, so far as the eye could see, enveloped this room while 
this photograph of 61 business men and bankers was taken in the new Kodak 
Research Laboratories. Actually, the room was flooded with invisible infra· 
red rays from 16 toOO·watt lamps, the light from which was filtered so that 
none but the infra·red rays passed into the room. The exposure was one second 
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Battle Creek College, in co-operation with 
the Wood Conversion Company, has jnst 
completed a series of interesting tests 
which not only show the cause of  the marks 
but also point to a way of preventing them. 
Oddly enough, the remedy remains hidden 
in the walls but it affects the visible areas 
of lath and plaster rooms. 

The experiments, conducted on sample 
walls, showed that the marks were due, not 
to porosity of the plaster, to electrical phe­
nomena, gravitational, or  other commonly 
mentioned causes but to a difference in 
temperature of the surfaces involved and to 
a sort of "volley ball game" that goes on 
among the air molecules, played with the 
tiny dust particles that cause the marks. 

Here is  what happens, Dr. Hooper's tests 
revealed, to produce the unsightly marks 
that sometimes expose the anatomy of a 
wall or ceiling almost as clearly as would 
an X-ray photograph. 

As air, carrying the dust particles, passes 
over the surfaces, it comes in contact with 
areas of different temperature. These dif· 
ferences are present because plaster and 
wood have different values as  heat conduc­
tors, plaster being a better conductor than 
wood. Years ago, i t  was discovered that a hot 
body seemingly repels dust, whereas dust 
will deposit itself freely on a cold body. 

That is what occurs on a wall Gf ceiling 
of plaster and lath and Dr. Hooper's ex­
planation is this : "The air molecules," he 
says, "are the players and are constantly 
striking the suspended dust particles which 
are driven about the atmosphere as a re· 
suit of this bombardment in a sort of  volley 
ball game. Next to a relatively warm wall 
surface, the players are very active and 
they play more energetically than the slow, 
sluggish players next to the cooler surfaces. 
One would naturally expect the more alert 
players to be the more efficient in keeping 
the ball off their court-and so they are ! 

"In this game of molecules, the volley 
ball dust particles most frequently lodge 
where the cooler and more inactive team 
is less effective in driving them back." 

In conducting the tests, a portable sec­
tion of a wood and plaster wall was con­
structed, the upper surface covered with 
wall paper. A smudge was produced by a 
smoking kerosene lamp. At first no lath 
marks appeared. Then the windows in the 
laboratory were opened ' so that a draft of 
cold air could circulate underneath the 
sample wall. The lath marks quickly 
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formed. A result had been produced but 
its cause was still a mystery ! 

A draft of heated air was introduced 
instead of cold air. A remarkable change 
took place. The marks appeared but in a 
totally different position. The streaks of 
soot were deposited directly over the lath 
instead of between them as is the usual 
case in a dwelling. This pointed to the 
real cause of  the mystery. Half the section 
was exposed to hot air and half to cold. 
The section exposed to the hot air was 
marked with streaks directly over the lath 
but in the other half, the marks appeared 
between the lath. 

The mystery was solved. Due to the prin­
ciple that a warm body seemingly repels 
dust marks whereas a cool one attracts the 
deposit of dust, the soot was deposited over 
the lath in the hot air section because the 
lath areas, being poor conductors of heat, 
remained cooler than the other areas. In 
the other case, the plaster between the 
lath was cooler and hence, was marked, 
because the lath areas, due to their rela­
tively poor conductive quality, remained 
warmer. 

Having thus solved the problem of the 
appearance of  the marks, Dr. Hooper then 
sought a way to prevent them from forming. 
A sample wall, similar to that of a dwelling, 
was built but with its imier space divided 
into two equal compartments. Into one of 
the divisions, a one-inch layer of Balsam­
Wool, wood fiber between asphalt-coated 
paper covers, was installed to form an in­
sulating blanket. The other space was left 
empty. During the ensuing experiments, 
the air next to the clapboards on the out­
side of  the wall was kept at a constant 
temperature of approximately zero degrees, 
Fahrenheit, while the soot-laden air within 
the smoke chamber next to the wall paper 
was kept at about 80 degrees, Fahrenheit. 

It was interesting to observe that the 
section which was insulated with the Bal­
sam-Wool was practically free from the 
lath marks, while the other untreated com­
partment was prominently figured with 
them. Lath marks, it was thus clearly 
demonstrated, indicate "thermal leaks." 
The heat passes out through those places 
most heavily covered with dust ; in other 
words, they are the cold places, indicating 
a loss of  heat from within. 

"A dwelling in which lath marks make 
their appearance readily is  one most likely 
to be poorly insulated," said Dr. Hooper. 
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"This information should be of considerable 
value to anyone considering the building of 
a home with wood-lath and plaster walls." 

• 

Free Electricity From the Sun 

WITH a small disk developed in the 
laboratories of the Westinghouse 

Electric and Manufacturing Company, an 
electrical current is generated simply by 

The small disk which generates 
electricity when exposed to the sun 

exposure to light. The disk is of copper 
oxide and is about the size of a silver dol­
lar. Possibility is  seen that it may take the 
place of the photo-electric cell in some 
applications ; but, unlike the latter device 
which requires an outside source of elec­
trical current, the photo-voltaic cell gene­
rates its own current. 

Built into a meter as a self-contained 
unit, the device would serve admirably as 
a direct indicator of light intensity. Such 
a meter has been produced by Dr. E. D. 
Wilson of the Westinghouse Research 
Laboratories, Forest Hills, near Pittsburgh, 
Pennsylvania, but it is  not yet commercial. 
In the movie studio or portrait studio the 
instrument would be an infallible monitor 
of illumination levels. In -schools and other 
public buildings or in factories rapid check 
could be made of the adequacy of lighting 
conditions. 

Dr. Bruno Lange, of Berlin, has con­
ducted extensive experiments with copper 
oxide discs and has obtained somewhat 
similar results. It has been reported that 

How insulation helps preserve cleanliness of wall surfaces. 
On the wall section at left, insulated by one-inch layer of 
Balsam-Wool, the dirt accumulations are almost negligible 

Reducing the intensity of "lath marks" by installing Bal­
sam-Wool insulation in the inner wall space. The wall 
section at left was insulated ; that at right uninsulated 
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Probably the nearest the new Navy 
airship Akron will ever come to 
mooring at the mast of the Empire 
State Building in New York : · a 
snapshot taken from the windows 
of our editorial offices when the 
A kron made her first flight over 
the city. The airship is 785 feet 
long; the building 1248 feet high 

by using silver selenide he has been able 
to increase the output of the cell as much 
as 100 times. 

Tests so far conducted indicate that the 
power developed in this manner by the 
Westinghouse disk would be approximately 
one watt per square yard of oxidized cop­
per exposed to the sunlight. 

Interest in the device has been keen, not 
only because of the manner in which the 
instrument measures light intensity but also 
because of the manner in which it has stim­
ulated the attention of engineers in their 
search for a method to develop current from 
the rays of the sun. 

• 

The "Akron's" Passenger Record 

EARLY in November, the new naval 
airship Akron, having successfully 

passed its acceptance trials and having been 
accepted by the Navy, made its first flight 
over N ew York in company with the Los 
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Angeles. The air was somewhat gusty but 
she sailed smoothly over the city under 
perfect control. 

On the following day, the new monster 
of  the skies weIlt aloft from Lakehurst and 
made a SOO-mile flight with a larger num­
ber of passengers aboard than has ever be­
fore been carried by any aircraft. A total 
of  207 persons, including a crew of 66, car­
ried on this flight, overtopped for the first 
time the record of 169 persons carried by 
the German flying boat DO-X at Lake Con­
stance two years ago. 

-

Phosphorus Smoke Screens 

DESPITE the number of materials used 
during the World War to produce 

smoke screens and the many others that 
have been tested since then, the most ef­
ficient discovered so far, from the stand­
point of its screening power, is phosphorus, 
B. G. Macintire of Edgewood Arsenal, 
Maryland, declared in a recent issue of 
Chemical and Metallurgical Engineering. 
Burned in an excess of air, it produces P205 
which quickly combines with moisture in 
the atmosphere under conditions of high 
relative humidity, to produce solutions of 
phosphoric acid. 

A method for producing a smoke screen 
quickly and efficiently over a wide front is 
shown in the illustration. It consists in 
distributing liquid phosphorus on the 
ground at a uniform rate from a container 
attached to some type of motor vehicle in 
rapid motion. The closed container, in 
which the white phosphorus is placed, is 
provided with an outer jacket around the 
sides and bottom, an air vent on top, and a 
discharge pipe in the bottom. After placing 
the white phosphorus in the container, it 
is brought to the molten condition by pass­
ing the exhaust from the motor vehicle into 
the jacket. When molten, it is released from 
the tank and allowed to flow onto the 
ground while the motor vehicle is in mo­
tion. As the molten phosphorus comes in 
contact with air, it fires instantaneously_ 

-A. E. B. 
• 

New Test for Pregnancy 

THE fact that the pituitary gland 
empties an excessive amount of its 

hormone into the blood within a few days 
after conception is the basis for a test for 
pregnancy which has recently been proved 
accurate by the following investigators : Dr. 
M. H. Friedman of the University of Penn-
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sylvania ; Dr. H. L. Reinhart and Dr. 
Ernest Scott of Ohio State University ; Dr. 
P. F. Schneider of Northwestern Uni­
versity ; and Dr. T. B. Magath and Dr. L. 
M. Randall of The Mayo Clinic. 

The test, known as the Aschheim-Zondek 
test because it was devised by Dr. S_ 
Aschheim and Dr. B. Zondek, of Germany, 
is of extreme medical importance and may 
be a life-saving measure for the patient. 

With the over-production that is char­
acteristic of natural processes having to do 
with reproduction, more of the pituitary 
gland's hormone is made at this time than 
the body needs. All of  it is carried about 
the body in the blood stream and as the 
blood passes through the kidneys the excess 
amount of the hormone is filtered out and 
passes from the body in the secretion of 
the kidneys. If some of this secretion is 
injected into non-pregnant female experi­
mental animals, a detectable change in the 
ovaries of the animals takes place. 

There are some diseases which may make 
women incapable of standing the added 
strain of pregnancy. If in such a case there 
is a possibility that conception has taken 
place, it is of first importance that the fact 
be known as · soon as possible. The Asch­
heim-Zondek test gives this information 
earlier than any other method. The test is 
also valuable for distinguishing at an early 
stage between pregnancy and tumors or 
growths which may be dangerous and re­
quire immediate removal. There are a num­
ber of other uses of the test which, con­
scientiously applied, rob the function of 
reproduction of some of  its dangers. 

The search for a test of pregnancy has 
continued for 4000 years. Drs. Aschheim 
and Zondek discovered a curious record of 
a pregnancy test in an Egyptian papyru3. 
-Science Service_ 

-

Raw Coal a Wasteful Fuel 
A CCORDING to Dr. E. F. Armstrong, a 

1\. British authority on fuels, 72 percent 
of the sulfur in coal goes up the chimney 
as sulfuric acid. He estimates that the 
alarming figure of three to four million 
tons of acid is  discharged annually from 
domestic fires alone together with a half­
million tons of coal-tar, the two products 
having a round value of 400,000,000 dol­
lars per annum. 

Dr. Armstrong, visualizes for the future 
"Gas, electricity, carbonizing plant, coke 
oven-all located together, working in har­
mony with the object of producing electric-

The phosphorus container on the rear of an army truck. 
The phosphorus is liquefied by the heat of the exhaust 

Laying a flaming phosphorus smoke screen from a spe· 
cially equipped truck at Edgewood Arsenal, Maryland 
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ity for power, gas for heating, and either 
for lighting. No raw coal to be burned 
in the towns ; coke or char to be  supplied 
for industrial heating. The factory making 
motor spirit, tar and its derivatives, am­
monia, and the simpler organic compounds. 
The sulfur retained at the factory and con­
verted into sulfuric acid. Our cities will 
be cleaner, healthier, happier ; our utili­
ties cheaper, more helpful, more popular ; 
coal will be used to its greatest advantage." 

-A. E. B. 
• 

Microscope Reveals Skill of 
Ancient Egyptian Brewers 

THAT the ancient Egyptians knew the 
art of brewing beer is proved by the 

expert use of a microscope by a German 
chemist who has examined the ancient 
beer jugs taken from Egyptian tombs. 
Strength of the long-ago beer was shown 
by remaining starch grains, revealed by 
the powerful microscope. The watet used 
could be identified because it had left 
fragments of water weeds from the Nile. 
The microscope proved that the Egyptian 
brewers were careful to use the same kind 
of yeast. And one bottle of beer had gone 
sour, as was proved by skins of vinegar eels 
under the microscope.-A. E. B. 

-

Air Records 

THE accompanying photograph shows 
Captain Frank M. Hawks, Aeronautical 

Advisor of the Texaco Company, while on 
a recent visit to the Aeronautical Depart­
ment of the General Electric Company. 
Hawks continually flies his Texaco 13, a 
Travelair Mystery ship equipped with a 
Wright Whirlwind 400-horsepower engine, 
and distance has ceased to have significance 
for him. 

He has broken many cross-country 
records both in America and Europe. We 
can cite but a few : New York to Los 
Angeles, 2510 miles in 14 hours 30 minutes ; 
New York to Havana, 1403 miles in 8 
hours 8 minutes ; and London to Berlin, 
620 miles in 2 hours 57 minutes. Some of 
Hawks's records have already been broken 
by others. It may be argued that these 
records have little value. On the contrary 
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they point the way for increase in speed 
of the regular airlines. The speed of the 
Mystery ship is due to high power, the 
complete venturi cowl around the engine, 
spats on the wheels, and but a few stream­
lined wires for all the wing bracing.-A. K. 

-

Modern Aviation Fuels 

MAJOR James H. Doolittle, winner of 
the Harmon Trophy for his blind­

flying achievements, another who holds to­
day many records in the aviation field, 
spends much of his time in the laboratory 
when not flying and has a deep knowledge 
of the remarkable fuels which have to be 
used in the modern aviation engine. The 
aircraft engine has increased tremendously 
in power for a given weight by better me­
chanical design, by increased compression 
ratios, and by more powerful supercharging_ 

This increase in power-plant efficiency 
has involved no reduction in reliability, pro­
vided the proper fuel is  used. Only in re­
cent years has an attempt been made to 
measure accurately the anti-knock proper­
ties of a fuel and to incorporate this anti­
knock quality in recognized fuel specifica­
tions. It is this increased knowledge and the 
elimination of fuels with unsatisfactory 
knock ratings that enables modern engines 
to stand up in their grueling service. 

It is a fact that in spite of the large sup­
plies of crude petroleum available, there is 
a scarcity of the particular crudes required 
in making a special aviation gasoline. If 
all the desirable crudes, from every state 
in the country, were turned over to the 
aviation industry there would still not be 
enough of such crudes to supply the 20,-
000,000 or more gallons of  special gas used 
in airplanes in the United States per annum. 

The use of tetra-ethyl lead appears to b e  
a necessary evil. A little of this chemical 
added to a good gasoline will greatly im­
prove its knock rating. A great deal added 
to a fuel with poor knock rating will not 
help very much. 

Apparently, it i's hopeless to use straight 
gasoline. The maker must take a good gaso­
line, and then build it up by various cun­
ning artifices of  chemistry until it meets 
the following flight requirements : 

1, Fuel must have a high knock rating-

Captain Frank M. Hawks who has broken many cross-country records both here 
and in Europe in his Travelair Mystery ship powered by a 400-horsepower engine 

45 

must run a high-compression supercharged 
engine without detonation. 2,  It must give 
good distribution, accelerate rapidly, run 
economically, and not overheat the engine. 
3 ,  It must give easy starting characteristics, 
especially in cold weather. 4, It must have 
low vapor pressure-that is, have no ten­
dency to form gas locks in the fuel lines, 
carburetor, or tanks. 5,  It must be stable 

Major Doolittle, holder of many 
flight records, in his fuel laboratory 

and retain its characteristics even after long 
storage. 6, It must be free from sulfur 
in order to eliminate corrosion and odor. 
7, It must be free from gum to avoid stick­
ing valves or deposits in the induction sys­
tem. 

The large oil companies are spending 
much money, time, and technical effort 
in providing this ideal aviation gas. After 
they are through, perhaps they will also 
condescend to give the ordinary motorist a 
similar luxury in his fuel ! -A.  K. 

-

"Civil Aeronautics in the 
United States" 

UNDER the above title the Department 
of Commerce has published a compre­

hensive and authoritative survey of com­
mercial flying in the United States, which 
is most interesting and encouraging. 

At the present time, the aeronautics in­
dustry really means the aviation industry. 
Balloons and airships were flown success­
fully long before the airplane appeared, 
but their development has been mainly on 
military and naval lines. With the advent 
of the Akron, hopes of a transatlantic air­
ship service have again been revived, but 
at the present moment there are only a few 
commercial airships flying in the United 
States. These are small craft of the non­
rigid type, used primarily for demonstration 
and advertising purposes. 

This limited use of  the commercial air­
ship is in marked contrast to the extensive 
use of  the airplane for carrying mail, pas­
sengers, and express, and in such miscel­
laneous operations as aerial photography, 
crop dusting, flying instruction, and so on. 

In its adolescence, prior to the war, flying 
was largely a matter of exhibition or stunt 
work. A sign of maturity was the inaugura­
tion of  the first airmail line on May 15, 
1918. Through modest beginnings and sur­
viving many vicissitudes, the airmail system 
has now grown to vast proportions. The 
scope of the airmail system as now con­
stituted may be gleaned from the fact that 
on July 1, 1931, there were 42,986 miles 
of mail airways. The daily average of flying 
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miles scheduled for United States contract 
mail was 94,049 and this was carried on 58 
domestic routes and 15 routes to Canada 
and Central and South America. American 
commerce and industry recognize fully the 
saving to be effected by flying their mail. 
From the standpoint of  interest alone, these 
savings represent a very substantial figure. 
The estimate has been made that 24,000,000 
dollars in the form of bank clearings, re­
mittances, and negotiable securities arrive 
daily in New York City by airmail. 

In the matter of passenger air transport 
we lagged behind Europe for many years. 
The first regular passenger service in the 
United States was not available until 1925. 

Courtesy Aviat-icu 

18 gage sheet steel 

haust nozzle 

The N.A.C.A. ejector type manifold 

In that year 5782 passengers were carried, 
mostly on the west coast and in Florida. 
This was a very small number, about one 
twentieth of the figure for air passenger 
travel in Europe at that time. Since that 
year growth has been both steady and 
rapid. In the six months from January to 
June, 1930, 208,357 passengers were car­
ried over regular routes, and there are now 
98 passenger routes in operation. 

The average fare in 1926 was 12 cents a 
mile. It subsequently dropped to 10.6 cents 
a mile, then went back to 12 cents. In 
1930 it dropped to 8.3 cents a mile, ap­
proximately the same figure as for the best 
rail and Pullman accommodations. The low 
fares accomplished their purpose of intro­
ducing flying to the public, and they have 
now been raised until they are again a 
trifle higher than the tariffs charged for 
rail plus Pullman. Considering the time 
element, so important for the business man, 
there is no doubt that air travel is by far 
the cheapest form of transportation. 

At the same time schedules have been 
greatly improved, and in some cases de­
partures at 15-minute and hourly intervals 
are available. 

Planes have become more and more com­
fortable, even luxurious. 

Arrangements have also been made by 
several air-transport operators for handling 
air express upon a basis similar to that in 
effect for railroad express. The ground 
organization for this system is supple­
mented by a railroad express agency, which 
collects packages from the senders, dis­
patches them over the airlines, and delivers 
them to the address of their destination. 
While the development of air express has 
been less rapid than that of other services, 
2,869,255 pounds of express matter were 
carried in 1930. 

The Department of Commerce insists on 
the infinite possibilities of air express, and 
suggests a large list of articles that may 
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be  profitably sent by air. This list includes 
j ewelry, cut flowers, fancy fruits, vegetables, 
meats, delicacies, newspapers, motion pic­
ture films, and so on. Dry ice used for 
refrigeration is proving increasingly useful, 
and has been employed for delivering fish 
from Mexico to New York City ! 

Perhaps the best visual idea of the extent 
of the air services may be obtained from the 
map reproduced on page 24 of this issue. 
-A. K. 

-

Cooling the Exhaust Manifold 

MOST fires following crashes originate 
from the spilling of gasoline or oil 

on the hot engine manifolds. After a long 
series of tests, the N.A.C.A. has produced 
an ejector type  of manifold, in which the 
temperature is lowered below the ignition 
point of  gasoline. 

Each exhaust port of the engine dis­
charges into a special nozzle, which nar­
rows considerably at its end. The exhaust 
gases leave the end of the nozzle at great 
speed, and therefore suck in quantities of 
cool air through the annular opening sur­
rounding the exhaust nozzle. 

In tests on a Fairchild airplane, the maxi­
mum temperature of  the manifold was 
lowered as much as 200 to 400 degrees 
Fahrenheit by the application of the ejector 
type manifold, while the performance of 
the airplane was not materially affected. 
Our sketch (which we owe to the courtesy 
of Aviation)  shows the apparatus dia­
gramatically. 

This simple device is likely to be quite 
useful.-A. K. 

-

A Tail·less Airplane 

A GERMAN designer of note, Herr Lip­
pisch, has developed a "tail-less" air­

plane which has shown excellent flying 
qualities at the Tempelhof Airport in Ber­
lin. While the idea is by no means novel 
( similar machines were ·built by Burgess 
and Dunne in  the United States some 15 
years ago, and by Captain Hill in England 
j ust a few years ago ) this newest embodi­
ment of the "tail-less" idea js extremely 
neat. 

The purpose of the tail-less airplane is 
of course to reduce the plane to its simplest 
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The "Nurfliigel" in flight 

possible form, lessen its cost and thus make 
flying more generally possible. 

Instead of the conventional fuselage, 
there is a well streamlined nacelle, mounted 
on top of the cantilever or internally braced 
wing. This nacelle projects out in front, 
and contains two seats one arranged behind 
the other, the front seat being provided 
with controls of the usual type. Plenty of 
celluloid window space at the front end 
of the nacelle gives the pilot excellent 
vision. Hinged cockpit hoods are provided, 
and some of the side panels are arranged to 
slide in their frames. A two-cylinder, 30 
horsepower Bristol Cherub engine is placed 
at the rear, so that the machine is a 
"pusher." 

The under-carriage consists of three in­
dependently mounted wheels with balloon 
tires . .  There are two wheels under the wing, 
one on each side of the nacelle enclosed in 
a streamline casing secured to the wing. 
The small front wheel is  also enclosed in a 
streamlined casing. The cantilever wing and 
details such as the enclosing of the wheels 
give the "Nurfliigel" ( literally, "a wing 
only") a wonderfully clean and streamlined 
appearance. 

The main interest of the machine lies, 
( Please turn to page 5 1 )  

This newest tail-less airplane i s  small and striking i n  appearance 
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ttMade ofPresdwoodU_brooders, 
brooder coops and other poultry 
equipment made by the Klein Man­
ufacluring Co., BurlinGton, Iowa 

McDougall Company. Frankfort, 
Ind., manufacturers of kitchen 
cabinets, depend on Presdwood 

for the cabinet backs 

The Grand Rapids Store Equip­
ment Co . •  Grand Rapids. Mich., 
ar" enthusiastic over Presdwood. 

They use it for case backs 

Ends of spools for silk thread, 
yarn a n d  r i b b o n  a re made of 
Presdwood by the Apex Spool Co., 

Philadelphia 

P R E S D W O O D  • • • 
REG. TRADEMARK 

p u t s sp e e d  
Masonite Presdwood, the all-wood grainless 
board, grew up with the machine age -with 
the crash of presses, the whir of planers, 
the bite of drills. It thrives on the rushing 
speed of modern production methods . . .  saves 
precious minutes on every operation . . .  never 
slows up the production line.  Works equally 
well with hand tools. Never splits in nailing 
close to the edge. 

Everywhere they're used, these modern 
industrial boards, rigidly graded at the mill, 
cut labor and material costs, eliminate waste 
and rejections. For making good products 
better, nothing compares to Presdwood -for 
steel-plate strength, durability, impervious. 

Cut o r  p ro c e s s e d  
t o  yo u r  o rde r 

• 

I n  i n d  u s t r y  
ness to moisture, and easy workability. It comes 
in lengths up to 12 feet, or cut to your speci­
fications. Smooth in finish; rich brown in color. 
Apply lacquer, enamel, paint, stain, varnish 
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THE AMATEUR ASTRONOMER 
Conducted by A L B E R T G. I N G A L L S  

MANY an amateur telescope maker has 
reluctantly given up the intriguing 

idea of using the superior Pyrex disks for 
his telescope mirror, because they cost 
so much. Here, however, is  a hint that 
came in an informal note from Russell W. 
Porter, who writes : "Kirth says he's read 
of a German who made a mirror on the 
bottom of a Pyrex pie plate and got a 
good figure, and the rim produced sufficient 
stiffness." What an idea ! We haven't had 
a chance to try it out but we hope a lot of 
workers immediately will. A trip was made 
across the street to a store to look at Pyrex 

Sergeant Stephens and his 8-inch 

pie plates. They are good for about 7-, 8-, 
and 9-inch mirrors, and their cost is only 
a dollar or two. In roughing out, to save 
loss of thickness, we suggest a stroke with 
center of mirror above edge of tool, either 
straight across, around and around, or in 
epicycles. Who will be the "goat" to give 
this a trial ? It sounds good. What per­
centage of these plates will hold their 
figure ? Nobody knows. That is what must 
be  found out by a few self-elected martyrs. 

THREE more telescopes, and good ones 
at that, are described this month by 

their makers. Master-Sergeant T. 1. Ste­
phens of the Coast Artillery School De­
tachment at Fort Monroe, Virginia, writes : 
"Immediately after receipt of a copy of 
'Amateur Telescope Making,' I developed 
a severe case of telescopeomania. I have 
completed two telescopes. Contrary to in­
structions, my first attempt was an 8-inch, 
which, after about three months of doubt, 
hesitancy, and many uncomplimentary re­
marks anent the characteristics of pitch, 
was finally completed, everything coming 
out just about as predicted by 'Amateur 
Telescope Making.' 

"At that time I thought I was cured. 
But about nine months later the fever came 
on again. I tackled a 12-inch, hoping surely 
this would effect a permanent cure-but 
not so. Already the old familiar symptoms 
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Later the sergeant made a 12-inch 

are showing up again and my case appears 
a bopeless one. 

"With reference to the Ford parts mount­
ing, in my opinion it is entirely too light 
for a telescope of this size. It works smooth­
ly enough and, when there is no wind, is 
passably rigid, but not much of a breeze 
is needed to set the stars waltzing. The 
mounting, evidently, was considerably 
weakened by turning off the flange and the 
elimination of  the brake parts, to allow for 
the slow-motion arrangement. Even with 
these parts retained, it is believed, it would 
not be sufficiently rigid to warrant recom­
mending its use for a telescope of  this size 
and weight-about 175 pounds supported 
by the polar axis." 

If Sergeant Stephens' mounting is  un­
steady, its base ought not to be. This ap­
pears to be an old gun position at the fort, 
as shown in the photograph. 

PAUL A. CHAMBERLAIN, 264 Falls 
Boulevard, North Tonawanda, New York, 

has combined the open tube and closed tuhe 
10 neat advantage in an 8-inch telescope. 
Read what he says : 

"For a mounting I found 3-inch pipe and 
fittings do very well. The grinding, polish­
ing, figuring, and silvering went along j ust 
as mentioned in the book. 

"1 finished the telescope so quickly that 
1 was disappointed-three months work at 
night. The work was very interesting. The 
optical performance of the telescope is most 
gratifying ; the double-double system of 
Epsilon Lyrae is clear and discernible with 
the lkinch eyepiece. 

"One picture shows the worms and gears 
for adj usting in right ascension and declina­
tion. The bearings on the pipe thread have 
been machined to a very close fit, for uni­
form and smooth action. This picture also 
gives an idea of how the eyepiece and 
small prism are mounted. The mounting 
is the Springfield type. 

"The telescope is detachable from th2 
stand which is  fastened to the walk." 

A NEAT lO-inch reflector is described 
by its maker, N. E .  Bucklin, 2700 

Catherine Street, Dallas, Texas, who says 
he is making another. "I was at it three 
or four years before 'Amateur Telescope 
Making' was published, but 1 never did get 
to first base until I had that book. Infor­
mation certainly was hard to get. 

"The telescope is now used as a New­
tonian, with eyepiece at the upper end of 

Paul A_ Chamberlain's half-and­
half reflector with 8-inch mirror 

the tube, not shown in the pictures. The 
eyepiece jacket at the lower end of the 
tube is for a future Cassegrainian set-up, 
there being an extra diagonal mirror sup­
port just above the main mirror, and the 
hyperboloidal convex mirror is  to be placed 
in the Newtonian holder at the upper end 
of the tube, without altering its location. 

"The main mirror is of lO-inch aperture, 
77 inch focal length, and was parabolized 
to approximately three-fourths full correc­
tion. The definition exceeded hopes, stand­
ing the theoretical limit of magnification 



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

Allied Subj ects, and Where to Get Them 

How THE CHEMICAL PRODUCT DIFFERS 
ECONOMICALLY ( Reprint from Chemical 

and Metallurgical Engineering, July 1930 ) 
by Lawrence W. Bass deals particularly 
with the ratio of wages to value added by 
manufacture in various industries. Mellon 
Institute, Pittsburgh, Pa.-Gratis. 

-
BIENNIAL SURVEY OF EDUCATION I:'l THE 

UNITED STATES 1928-1930 (Bulletin No. 
20, Office of Education, U. S. Department 
of the Interior)  deals with engineering 
education and gives condensed informa­
tion on the whole subject. Superintendent 
of Documents, Washington, D.  C.-5 cents 
( coin ) . 

• 
CONTROL OF AIRPLA:'lES AT Low SPEEDS BY 

MEANS OF COC"VENTIONAL AILERONS 
(Aeronautics Bulletin No. 15) describes 
certain wind-tunnel studies of the standard 
type of lateral control of airplanes in rela­
tion to safety. A eronautics Branch, U. S. 
Department of Commerce, Washington, 
D. C.-Gratis. 

• 
TEXTILE RESEARCH AT MELLON INSTITUTE 

( Reprint from Textile World) by Law­
rence W. Bass shows how small an amount 
is being invested by thi s industry in re­
search and indicates some of the outstand­
ing results of research in this field. Mellon 
Institute of Industrial Research, Pitts­
burgh, Pa.-Gratis. 

-
REPORTS OF EXCAVATIONS AT JEMDET NASR, 

IRAQ ( Anthropology Memoirs, Vol. I. 
No. 3 )  by Ernest Mackey describes some of 
the results of excavations by the Field Mu­
seum-Oxford University Joint Expedition, 
with particular reference to pottery tools 
and implements. Field Museum of Natural 
History, Chicago, Ill.-$2.00. 

-
WROUGHT STEEL PIPE deals with the process 

of manufacture of butt weld pipe, lap 
weld pipe, and electric weld pipe. Full 
tables are provided as well as advice on 
the care of pipe, casing, tubing, and drill 
pipe. Republic Steel Corporation, Youngs­
town, Ohio-Gratis. 

-
TREATMENT OF WATER FOR ICE MANU-

FACTURE ( B ulletin No. 219) by Dam 
Burks, Jr., gives a report of an investiga­
tion conducted by the Engineering Experi­
ment Station and the Utilities Research 
Commission. The industry is composed of 
manufacturing units operating independent­
ly and locally. We learn one interesting fact 
that is not concerned with the water. A ton 
of coal burned in a steam driven ice-plant 
produces four to six tons of ice while the 
same fuel consumed in a power station 
for ice-plant consumption will make from 
15 to 18 tons of ice. Engineering Experi­
ment Station, University of Illinois, Urbana, 
Illinois-60 cents. 
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CHRISniAS TREES AS A CASH CROP FOR THE 
FARM ( Farmer's Bulletin No. 1664, U. 

S. Department of Agriculture) by F. I-I. 
Eyre shows that the growing of Christmas 
trees as a crop affords a profitable side line 
for the farmer in some sections of the 
United States. The market for Christmas 
trees is well-nigh universal. The pamphlet 
gives full directions for growing. Super­
intendent of Documents, Washington, D. C. 
-5 cents ( coin ) . 

-----..... -------
LIST OF PUBLICATIONS JAN. 1 TO JUNE 30, 

1931 describes the Laboratory publica­
tions available. U. S. Forest Products Lab­
oratory, Madison, Wis.-Gratis. 

-
NAIL-HOLDING POWER OF AMERICAN WOODS 

( Technical Note Number 236 ) is a 
four page leaflet on the nail holding power 
of various species of wood. Forest Products 
Laboratory, Madison, Wis.-Gratis. 

• 
PROCEEDIC'lGS OF THE SEVENTEENTH ANNUAL 

MEETING OF THE INDUSTRIAL ASSOCIA­
TION OF ACCIDENT BOARDS AND COMMIS­
SIONS ( Bullet.in No. 536 U. S. Bureau of 
Labor Statistics)  is a full report of a meet­
ing held at Wilmington, Del., Sept. 22-26, 
1930. There is much valuable material in 
the papers and discussion. Superintendent 
of Documents, Washington, D. C.-50 cents 
( money order ) . 

• 
AGATHON ALLOY STEELS is a pamphlet giv-

ing a general fund of authentic and 
useful information on high-grade steels. 
The new steels are of vital importance and 
the literature is still all too inadequate, 
so a contribution of this kind is really val­
uable. Republic Steel Corporation, Y oungs­
town, Ohio-Gratis. 

-
PROHIBITION-A WAY OUT by George F. 

Cahill suggests that Federal Prohibition 
be retained as the law of the land gener­
ally but that the states be allowed to adopt 
any system of liquor control which their 
people desire, changing as often as the 
citizens decide. Our present predicament 
is so appalling that almost any way out 
would be preferable to the present reign 
of lawlessness with the underworld linked 
up with bootleggers and speakeasies. The 
author, who is a manufacturer, has many 
clever arguments. George F. Cahill, 51 7 W. 
45th Street, New York City-50 cents. 

• 
TECHNICAL ;\fETHODS I:'l THE PRESERVATION 

OF ANTHROPOLOGICAL MUSEUM SPECI­
MENS ( From Annual Report 1929 National 
Museum of Canada ) by Douglas Leechman 
is an invaluable pamphlet dealing with col­
lecting in the field, storage, preparation, 
pests, et cetera. Those interested should se­
cure copies as there are only three books on 
the subj ect in the language and these are 
not readily accessible. D. Leechman, Di­
vision of Anthropology, National Museum, 
Ottawa, Canada-Gratis. 

EDUCATIONAL DIRECTORY 1931 (Bulletin, 
1931 No. 1 Office of Education ) gives 

considerable material pertaining to the per­
sonnel (offices and teachers ) in our schools 
and includes lists of educational societies 
of all kinds. Superintendent of Documents, 
Washington, D. C.-35 cents ( money order ) . 

• 
POCKET MANUAL OF "MEGGER" PRACTICE 

describes the testing of insulation re­
sistance which is a very important factor 
in the manufacture, installation, and opera­
tion of electrical apparatus and machinery. 
James G. Biddle Company, 1211 -1213 Arch 
Street, Philadelphia, Pa.-25 cents. 

-
GROUND RESISTANCE TESTING ( Technical 

Bulletin 1285 ) describes the principle of 
operation of the "Megger" ground tests 
and the "Megger" method of measuring 
the resistance to earth of ground connec­
tions to as high a degree of  accuracy as na­
ture will permit. James G.  Biddle Co., 
1211-1213 Arch St., Philadelphia, Pa.-
50 cents. 

• 
LOOKING AHEAD TWENTY YEARS IN WOOD 

UTILITY is a treatise on zinc chloride as 
a wood preservative. The pamphlet de­
scribes how this chemical conserves wood 
and prevents the ravages of rot and in­
sects. It is fully illustrated. The Grasselli 
Chemical Company, Inc., Cleveland, Ohio­
Gratis . 

-
SEMET-SOLVAY PIPING AND VALVES (Bulle-

tin No. 44 ) describes welded piping and 
fittings for special purposes. Two pages of 
plans showing possibilities in combining 
pipe and branches is of special value. 
Semet-Solvay Engineering Corporation, 40 
R ector Street, New York City-Gratis. 

-

THE DURABILITY OF CONCRETE (Bulletin 
No. 28, Engineering Experiment Sta­

tion ) by C.  H. Scholer deals with interest­
ing experiments carried on at a western 
college. Kansas State College of Agriculture 
and Applied Science, Manhattan, Kansas­
Gratis. 

• 
ELEVATING, CONVEYING, AND STORING MA-

TERIALS ( Catalogue No. 131 ) is a cata­
logue of various types of conveyers such as 
apron, belt, and bucket conveyers, as well 
as hoists and loaders. The data, with blue 
and white diagrams, is very valuable and 
the illustrations show the latest practice . 
Fairfield Engineering Company, Marion, 
Ohio-Gratis. 

• 
LEATHER INDUSTRY AND TRADE OF FRANCE 

( Trade Information Bulletin No. 763 ) by 
Walter Hertz gives full data on French 
leather production, consumption, export 
and import trade. It also deals with syn­
thetic leather, tanning materials, tanning 
machinery, et cetera. Superintendent of 
Vocuments, Washington, D. C.-10 cents 
( coin ) .  
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however, in the methods of securing control 
without the usual fuselage and tail surfaces. 

If our photographs are examined closely, 
it will be seen that on the trailing edge 
of the wing, on each side of the nacelle, 
there are two rear flaps. The inner rear 
flap serves as the longitudinal control, or 
elevator. Because the wing is  swept back, 
the elevator lies a fair distance behind the 
center of gravity, and hence has sufficient 
arm or leverage about the center of gravity. 
Of course an elevator placed at the end 
of a fuselage would have a greater leverage, 
but apparently the Nurfliigel has sufficient 
elevator control. The outer flaps on each 
side of the wing serve as ailerons and do 
not depart from convention. At the extreme 
tip of the wing on each side is  placed a 
vertical fixed fin, and behind it a movable 
vertical rudder. When the vertical rudder 
is placed at the end of the fuselage and 
displaced, reflection will show that it is 
the side force on the rudder which pro­
vides the necessary leverage about the 
center of gravity to turn or steer the air­
plane. In the N urfl iigel, the leverage of the 
side force on the rudder is very small. 
Therefore it is the drag force or force in 
line with the direction of flight which steers 
the machine. If the rudders on the two tips 
of the wing were turned simultaneously 
the result would be nil. Therefore the rud­
ders are independently controlled. The left 
rudder is connected with only the left 
pedal in the pilot's cockpit and the pedal 
is applied for a left turn. For a right turn 
only the right pedal and right rudder are 
put into action. 

Tests demonstrated that sufficient control 
and maneuverability could be obtained. 
Whether sufficient stability is  available with 
the short coupling of the elevators is an­
other question. In all probability the longi­
tudinal stability entails some sacrifice in 
aerodynamic efficiency due to turning up 
the wings at the trailing edge. Granted this 
sacrifice in efficiency, the gains are : first, 
the weight saved by having no fuselage ; 
and second, the resistance saved by having 
only a short nacelle. Also it is possible in 
this type of craft to build a "pusher" with 
noise of engine and propeller carried to the 
rear, without the need for the rather clumsy 
outriggers of the usual single-engined 
pusher. 

While not revolutionary, this development 
is extremely interesting.-A. K. 

-
Oppose Helium Export 

UNCLE Sam has a monopoly on that 
non·inflammable gas, helium, with 

which he inflates all the Navy's dirigibles 
and if American aviation interests have 
their way, Uncle Sam will use that monop­
oly to obtain control of  future inter-oceanic 
airship services. At the annual meeting of 
the National Aeronautical Association in 
Washington, opposition was expressed to 
proposals for permitting the unrestricted 
exportation of helium. 

At present, the government's approval is 
necessary before any helium can be shipped 
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L o o k  
up any 
m a t  h e ­
m a t i c a l  
p r o b l e m  
that puzzles 
you in these 
books and see 
how q u i c k l y  
you get t!te 
solution. 

Follow the Direct Road to Success 
Do you want a better position anrl a larger pay envelope ? Learn mathematics ! Not 

a day passes in which you do not have to Uf'e mathematics in your work. A 
thorough knowledge of It make,� clear so many things which are puzzling 
you today. 

You can now have a mathematics eduration without having to go bark to school or 
taking an expensive ('orrespondence course. 

At Last ! Mathematics Self-Taught This Simple, Easy Way ! 
Now you can have this easy metholl whIch has heen worked out by an expert for those 
who do not wish to give the time and money required by other methods of mathematical 
study. A very simple and extremely interesting group of books has been prepared for 

by a man who has devoted his life to teaching practical men the fundamentals of 
important subject. 

MATHEMATICS FOR 
SELF"STUDY 

By J. E .  Thom pson. B.S. i n  E.E . •  A . M .  D e pt. of M athematics. Pratt I nstitute. Brooklyn 

'rhese books start right from the beginning with a review of arithmetic that gives you all 
spf'cial short- cuts and trick problems that save countless hours of your time. '1'hen they 

go right into higher mathematics and show you how simple it is when an expert 
explains it for you. In no time at all you 

,,,,i ll be taf'kling with ease the most difficult 
question on this subject. 

An Expert's Simplified Methods 

Mr. Thompson, the author of these books. 
has had many years' experience in 
mathematical training. He presents 
each prartical metho(1 and vroblem in 
the Cleal'eNt, s implest way. He gets 
right down t.o the kind of information 
that you mwd in your daily 'York. 

A Complete Reference Work 
on Mathematics in These 
Four Inexpensive Books 

Arithmetic for the Practical Man. 
Algebra for the Practical Man. 
'l'rigonometry for the Practical 
Man. Calculus for the l'ractical  
Man.  4 Volume�-1 240 Pages­
Illustrated. 

Send No Money 
Examine These Books for 10 Days FREE 
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D. Van Nostrand Co., Inc. I 2 5 0  Fourth Ave., New York 
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'Vithin 1 0  days I will eHher return the books or send you 

$ 1 . 6 5  as  first paynwnt an(1 $2 . 00  per month for 3 month�­
total $7.65 ( 5 %  discount for cash. ) 8ci. Am. 1 - 3 2  
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HERE'S V ALUE -A 
50x-90x-130x MICROSCOPE 
Just the thing for the stu dent, biologist or 
botanist, etc. This new model microscope is  
the latest importation from Germany. EqUip-
ped with triple lens objective and plane 
mirror it gives clear, sharp image 
equal to far more expensive instru­
ments. Each in neat wooden 

SAN FRAN C I S C O .  CAL . 

19 LIGNE 
25x BRASS TELESCOPE 

case with slides and t.weez-
ers as  illustrated. Rend $G.  75 today and Rt.udy 
the intricate de­
signs and 10ye­
Iy COloring;; 

Achromatic object lens, Morocco Leath­
er covered teleseope ,vitll 3 lloli:::;iled llrass 

Draw Tubes, sent postpaid for o n ly $985 
This glass usually sells for $15. 00 

upwarus. -

of Na­
t U r e  REFLECTING TELESCOPE OUTFITS 

thru this 1)O\\'er­
ful, compact in­
strument. 
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10"-$7. 5 0 .  Sent Postpaid. 
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Make checl{ or J\f. O .  Payable to David 'V. ,"Volf 

PRECISION OPTICAL SUPPLY- 1 3 1 4  Seneca Ave., Bronx, N.Y. 
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WA S H I N GTO N'S F O R E MOST HOTEl. 

S i n g l e  Rooms 4.00 and u p  
D o u b l e  R o o m s  6 . 0 0  and u p  

On Renowned 
Pennsylva nia Avenue 
at 1 4th & F Sts. 
Very Moderate Rates 
in Dining Rooms 
Unsurpassed Cuisine 

FRANK S. H I G HT, President 

Corn Exchange 
Bank  

Trust Company 
Capita l and Surplus 

$45,000,000 
72  Branches located i n  

Greater N e w  York 

Esta blished 1 853 

R I � D  
• • as a good cigar 

M I L D 
•• asafinecigarette 

WE LLINGTON 
L O N D O N  M I X T U R E  

Even the most �'hard-to -plea8e" pipe smokers 
like the rich yet mild Wellington London Mix .. 
ture. Insist on it from your dealer or send us 25¢ for foil package. Money hack if not pleased. 

C. Peper Tobacco Co. , 722 No. 1st St., St. Louis, Mo. 
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out of the country. It was brought out that 
the removal of this restriction would de­
prive the United States of its bargaining 
power in working out agreements with 
foreign airship services for the pro-ration 
of services.-A. E. B. 

-

How Can a Dragon-Fly Soar ? 

ACORRESPONDENT writing to the 
London Sailplane propounds the follow­

ing query : "A sailplane cannot hover in 
still air. A dragon fly can. How does it do 
it ? Does it obtain a forward pull from its 

c. .  
Looking at the tips of a dragon 
fly's wings, they move in figure 
8's as the insect sails or soars 

fore wings, a backward pull from the rear 
ones and lift from both pairs ? Apparently, 
in a very mild' wind, a dragon·fly can hover 
facing down wind. If this is so, a dragon­
fly can fly backwards. Can the movements 
of a dragon-fly's wings be reproduced by 
mechanical means, and if so would it be  
possible to construct a machine to fly 
on the  dragon-fly principle ? "  

The correspondent continues somewhat 
plaintively to say that no information from 
any source was forthcoming. His query was 
a worthwhile one, since successful imitation 
of  a dragon-fly by man would give us a 
perfect helicopter. Sir Gilbert T. Walker, 
'an eminent British entomologist came val­
iantly to the rescue : 

"I know nothing at first hand about the 
hovering of dragon-flies, but the syriftidae, 
or 'hover-flies,' which imitate bees and 
wasps and have but a single pair of wings 
can hover perfectly_ Since hovering can be 
done with one pair, it is not necessary to 
assume that in a dragon-fly the two pairs 
are used in opposition, and the real ques­
tion is  how do the diptera manage it. I 
guess that as the ordinary path of one wing 
is usually stated to be something like B, 
( see drawing) faster flight to the right 
could be secured by a path like C with a 
larger backward sweep of the wing, and 
slower flight by a path like A. 

"In other words, given varying inclina­
tions of  the wings to the horizon, and a 
variable shape of path, an absence of for­
ward thrust, when taken round a complete 
path could be secured_ I see no reason why, 
with an appropriate wing path an insect 
should not fly backwards, though I have not 
seen it. I feel sure that a machine could be 
made with wings to imitate the motion of 
a dragon-fly Of a 'hover-fly,' given sufficient. 
slow-motion pictures of the fly and suf­
ficient money_ But I expect it would be too 
heavy to maintain itself in the air." 

Sir Gilbert's letter is most interesting but 
his answer is incomplete in one respect_ It 
is not necessary to imitate the dragon-fly's 
wing path exactly_ A similar hovering result 
could be achieved by rotating airfoil blades 
about a horizontal axis, at right angles to 
the general line of flight, and at the same 
time changing the angle of incidence along 
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the circular path in appropriate mechanical 
fashion. Such an idea has been suggested 
many limes, and we venture the prediction 
that some day a machine of this type may 
yet be tried out.-A. K. 

• 

Variable Speed 

IN moderate weather the yachtsman lets 
out his sails to the full. In rough air he 

"reefs" his sails. The suggestion has often 
been made that a similar process should be 
employed with the airplane. To fly fast, 
the area of the wings should be reduced 
so that their air resistance is cut down to 
a minimum ; to land slowly, the area should 
be  increased. A Russian working in France 
has presented a novel solution of  this prob­
lem. 

M_  Makhonine's machine is quite large, 
and is  provided with an extensible wing, 
consisting of three portions. The middle 
part is built into and through the fuselage ; 
the two outer sections of the wing are of 
conventional wooden construction and slide 
within the middle portion. Rollers are 
placed at the extremity of these sliding 
parts to transmit the loads to the metal 
box girder over which they slide, and other 
rollers are placed at the extremities of the 
middle portion to ease the passage of the 
sliding sections. The wings slide in and 
out by an arrangement of levers. The 
ailerons are placed along the middle por­
tion only, and may therefore be partly in­
effective. 

When the wing is  "out" the span is 69 
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Construction of extensible wing 

feet, the area 355 square feet. With the 
wings "in," the span is only 43 feet and 
the area 226 square feet. Theoretically it 
should be  possible, with a given load, to 
decrease the landing speed by sliding out 
the wings ; or with the same landing speed 
to increase the gross weight and the pay 
load. 

The criticism has been offered that th� 
increased weight of the structure will more 
than offset the theoretical advantages to be 
gained_ Nevertheless the experiment is 
worth while.-A. K. 

-

Cheap Helium Made Possible 

Novel Features of the "Akron" 

THE new giant naval airship which was 
recently christened the Akron and 

at present is stationed at Lakehurst, de­
pends for the helium used in its navigation 
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on the Government plant near Amarillo, 
Texas. 

Although the establishment at Amarillo 
has been in operation only a little more 
than two years, it has produced more than 
22,000,000 cubic feet of helium at an aver­
age net cost for that period of $11 .47 per 
thousand cubic feet. An indication of pres­
ent improved plant performance, brought 
about through experience in plant operation 
and improvements in process and equipment 
constantly introduced is given in produc­
tion figures for June, 1931, when the net 
cost of $5.95 per thousand cubic feet was 
attained. 

It is interesting to recall that not more 
than 16 years ago, helium was an extremely 
rare gas, only a chemical curiosity. There 
was not a cubic foot of it in the United 
States, though small amounts had been sold 
at the rate of 2500 dollars per cubic foot. 
At that price, to have filled a ship the size 
of  the Akron would have cost more than 
16 billion dollars. The present cost of pro· 
duction is a good example of what may be 
accomplished by applied research. 

Prior to the advent of helium for lighter­
than-air craft, hydrogen found universal use 
for this purpose. Hydrogen is, of course, in­
flammable and, when mixed with certain 
percentages of air, is explosive. The elimina­
tion of this attendant hazard, was, unques­
tionably, the thought back of the original 
suggestion covering the use of helium for 
the purpose. Helium is  non-inflammable and 
non-explosive. The removal of the fire haz­
ard, alone, justified the idea. However, the 
Akron has many innovations which have 
been made possible through the use of 
helium. 

On the Akron, due to the nse of non­
inflammable helium, the motors have been 
placed in the body of the ship, thereby de­
creasing wind resistance and increasing 
speed of the craft. This also obviates the 
necessity for the crews to climb up and 
down open ladders from ship to gondolas 
when the watch is changed-not such a 
pleasant experience when the ship is sev­
eral thousand feet in the air and moving at 
a high speed. 

The Akron has a gas-fired cooking range. 
So far as i s  known, this is the first time an 
open flame has been used for cooking on 
board an airship. The location of machine 

One of the extensible wings of a 
plane with which, because of these 
wings, variable speed is possible 
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gun nests, airplane hangars, and so forth, 
all of which will be found on the Akron, 
is entirely feasible, due largely to the use 
of an inert lifting gas.-A . E. B. 

-

New Battery Wall Light 
T IGHT for the attic, clothes closets, base· 
L ment stairways, for the many dark 
corners not reached by light lines, is now 
available in the form of an attractive bat-

The new wall light, operated by a 
pull chain, in use in a closet 

tery light which is the latest addition to 
National Carbon Company's Eveready line_ 
Called the Wallite, this new light is  screwed 
to the wall at  any point regardless of elec­
tric wiring because it is  operated by stand­
ard flashlight batteries. It  is equipped with 
a pull chain switch which will operate from 
any direction. It is made in two finishes : 
old ivory and black Morocco, both finishes 
having nickel trimmings. 

• 

Smallpox Germ Discovered 

DEMONSTRATION that the germ of 
smallpox is probably a minute spheri­

cal body 1/125,000 of an inch in diameter, 
near the lower limit of  microscopic visi­
bility, has been announced by Prof. J. C.  G. 
Ledingham, director of the Lister Institute 
of London. 

This climaxes the medical war against 
smallpox, which began with Jenner's dis­
covery of vaccination, long before Pasteur 
founded bacteriology. Although smallpox 
has been controlled for decades, its causa­
tive organism heretofore has been unknown. 
For a quarter of a century, minute spherical 
bodies have been found in certain virus 
diseases, such as smallpox and cowpox, but 
these have ' always been ignored. Their ag­
glomerations constitute large . inclusions 
which are striking features in the body cells 
and in the pox lesions of  patients. 

Professor Ledingham made practically 
pure suspensions of minute bodies from 
fowlpox and vaccinal lesions, and found 
that they reacted specifically with serum 
from animals that had recovered from 
attacks of fowlpox or vaccinia. He also 
demonstrated the presence of specific ag­
glutinins in the blood serum of a rabbit 
inoculated with vaccinia. Agglutinins are 
substances of as yet unknown nature the 
presence of which in the blood causes bac-

So the head chef 
cooked her meal 

himself 
POOR little lady. The doctor 

had said, " Your food must 
be cooked j ust a certain way. " 
And here she was in a big hotel . 
She called the manager and told 
him. He sent for the head chef 
and the head chef cooked her 
food himself. 

Just a little extra service, per­
haps not worth telling. But it's 
one of the things that bring 
people back again to United 
Hotels. Of course our rooms are 
bigger . . .  o ur closets larger . . .  
our cafeterias low priced. All 
that counts. But it's that extra 
effort to please that really sets 
people talking. Try us . . .  then 
you ' ll understand . 
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START YOUR OWN BUSINESS 
Spare time or full time 

Casti n g  M etal Toys and N ov· 

elties Offers You the C hance 

to Make Money 

Big demand for 5 and 10e Store 
N oveltie", Toy Soldiers, Animal;,;, 

I Ashtrays, etc. calls for additional produc· 
tion. High import duty and present con� 

ditions in Germany offer chance for an enormous business 

here. 

'Ve cooperate in selling goods you make, give you 

lists of dealers handling such Toys and Kovolties an;} 

furnish you circulars to mail out and with which to get the orders. 
No experience or special place needed and we furnish 

casting forms for production of steady sellers. 

A chance of a lifetime for man ·with small capital to get 
into a lle\V Industry and with our backing build up a big 
and profitable business. }j�or full information write AT 
ONCl'J to 

M etal Cast Products Co. � 
D e pt.  S ' 

]<]stabUshed 1 9 1 2  
1 696 Boston Road 

New York C ity 

(Patented 1·17-22) 

The Midget 

"Five·in·Olle" Sl ide Rule 
is a combination )'fannhcim, Polymctric 
Log·Log, BinarY I Add a.nd Subtract Slide 
Rule. It will instantly add, subtract, mul· 
tiply and divide any combination of w hole 
numbers. fractions, mhed numbers and 
decimals. Gives everY root and pOwer. also 
Logs, Sines and TallgentR, :iIolade of alumi­
num with �cale� on white celluloid. Size 
4 in. Approved and adopted by colleges. 
Price with instructions. $1..50.  Fabrikoid 
Case. 50c extra. Sent C. O. D. if de�ired. 
Catalogue Free. 

GILSON SLIDE RULE CO. 
Stuart, Florida 

G E A R S  
I n  Stook- I m m ed i ate D e l i very 

Gcnn, speed reducers. eprockets, thrllllt 
bcnrings, flexible cuuplitlgA. l) \llley s, etc. A 
complete line is carried in Ollr C h j (�ago sttck. 
Cnn aiso quote on spe(:inl gears of flny kind. 
Send ue your blue prints and inquiries. 

Writ. for Catalo g  No. 20 
CHICAGO GEAR WORKS 
769 773 W. Jackson Blvd., CHICAGO, D1. 

�'IOO�: 
8" Swing 

Back Geared 
Screw Cutting 

Precision bkJ£2&0.2:9 � LATH E 
Supplied with either Countershaft or Motor Drive. 
Easy Terms as low as $20 down, $7 month. Write 
for Circular No. 8. SOUTH BEND LATHE WORKS, 

505 East Madison Street, South Bend, Indiana 

INCORPORAT(D HARTFORO, COI'IN. 
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A Practical, 

���e�O��rL���nr�o'w�.r 
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Florists, Nurserymen, Fruit Growers. 

Low Prices - Easy Terms 
American Farln Machine Co. 
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G U A R A N T E E I)  G O L D  L E A F  L ETT E R S  
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�JETALLIC LETTER CO. -440 N. Clark St .. ChicaiO 
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teria and other foreign bodies to gather 
together in clumps. 

Professor Ledingham believes "that in 
a fairly large group of virus diseases of 
both plants and animals such minute ele· 
mentary bodies are very likely to be found 
if carefully sought. Such demonstrations 
would materially assist the study of virus 
infections whose  infective particles are be· 
low microscopic vision." 

The cultivation of virus vaccinia in a 
medium containing no living cells was an· 
nounced by Dr. G. Hardy Eagles of the 
Lister Institute. He used a medium com· 
posed of extract of rabbit kidney, rabbit 
blood serum, and salt solution. This first 
successful attempt to cultivate a virus in 
a cell· free medium may eventually allow 
the production of vaccinia in the laboratory 
instead of in experimental animals. It is 
also important from a theoretical viewpoint. 
-Science Service. 

• 

George Washington Bridge 
Dedicated 

A REVIEW of the major economic and 
engineering questions involved in the 

construction of the new George Washing· 
ton Bridge, which was dedicated on Oc· 
tober 24, 1931, and opened to vehicular 
traffic the following morning at 5, was given 
by O. H. Ammann, Chief Engineer of The 
Port of New York Authority, at a meeting 
of  the American Society of Civil Engineers 
recently. 

Mr. Ammann declared that the George 
Washington Bridge had answered the ques· 
tion in the minds of some as to the feasibil· 
ity and economy of a span of such 
unprecedented length. He said it could now 
be demonstrated that a modern suspension 
bridge of even 10,000 feet span could be 
built with the same factor of safety. The 
new crossing is 3500 feet long between 
towers. 

"The George Washington Bridge," Mr. 
Ammann said, in part, "has been designed 
to carry eight lanes of vehicular traffic and 
two footwalks on an upper deck and four 
tracks of electric rail passenger traffic, or 
at least six additional vehicular lanes on 
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a lower deck. Only the upper deck has 
been erected so far and on that only four 
lanes of vehicular traffic and the pedestrian 
walks are completed for operation. The 
lower deck is so designed that it may be 
added at any time in the future at com­
paratively small expense. 

"The construction of this bridge has an· 
swered the question raised by laymen as 
to the feasibility of  a span of 3500 feet, 
twice the longest existing suspension span ; 
and also the question raised by some en· 
gineers prior to its construction, whether or 
not a single span of such length is eco· 
nomical. 

"We may now refute the conception held 
even by engineers that length of span is 
the major economic factor in the construc· 
tion of a large bridge, in that it is supposed 
to influence the cost about in the proportion 
of the square of the span. Traffic capacity, 
cost of foundations, and approaches are 
apt to be far more important economic 
fa-ctors than mere length of span. 

"Based on comparison and on the theories 
we  find in text books and other treatises on 
suspension bridges, we  should expect the 
stiffening system of the George Washington 
Bridge to weigh from 13,000 to 14,000 
pounds per foot. Actually it weighs only 
1 100 pounds per foot in the initial stage 
with only one deck for highway traffic, and 
will weigh 2350 pounds in the final stage 
with two decks. 

"It is hardly possible, nor is it necessary 
at this time to enter into a discussion of 
the reasons and considerations which even· 
tually led to the decision to build the tower 
initially as a steel frame designed to carry 
the entire load, and to leave it for future 
consideration as to whether this frame is 
to be  encased in or surrounded by stone· 
faced concrete. 

"In an effort to produce the best possible 
solution within practicable and justifiable 
limits, the approaches as built are more 
elaborate and more efficient, also more 
costly, than was originally contemplated. 
The Port Authority did not shrink from as· 
suming any reasonable additional expendi. 
ture for approach facilities as long as they 
were j ustified by increased efficiency of 

Greater comfort for the Pullman passenger has been provided by the Pullman 
Company in the form of a cushioned stool which fits snugly between the regu­
lar seats. With this in use the passenger may stretch out very comfortably 
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The Hydrozone plant in the Chrysler Building in New York City 

traffic distribution and satisfied the munic· 
ipal and state governments. 

"As the planning proceeded it became 
apparent that certain principles to meet the 
requirements of modern traffic would have 
to be set up and, as far as reasonably prac­
ticable, adhered to. Foremost among these 
was the avoidance of crossing of  traffic 
lanes at grade, not only on the bridge and 
approaches proper, but at the points of 
convergence and divergence of bridge and 
street traffic, because such crossings invite 
accidents and retard flow of traffic." 

• 

Water is Purified Electrically 
AS many people are aware, the well­ll. known inverted bottle of drinking 

water, supplied for the use of employees 
in most offices, does not always contain the 
purest of water. Commonly labelled as 
containing spring water, it very often con­
tains water drawn from a faucet in the 
building. The water, in such cases, may be 
relatively pure but that purity has most 
likely been achieved by a too-liberal use of 
chemicals so that a chemical taste remains ; 
and there will be dissolved minerals which 
the ordinary purification process does not 
remove. 

In a number of  large office buildings in 
New York, however, water for these office 
bottles is  purified, clarified, and rendered 
odorless by a new process plant on the 
premises. The plant that does this job is 
a product of the Hydrozone Company, 
Inc., is entirely electrical in character, and 
uses no chemicals. City water entering the 
plant first passes through a coagulator, 
thence through filters to remove undesirable 
coagulated minerals and any vegetable 
matter which may be present. Next, it 
passes through a mixing tower where it 
is mixed with an electrically produced 
sterilizing agent. This completes the process 
and the water i s  now crystal clear and 
odorless. Pathological laboratories have 
analyzed water produced by this system and 
have pronounced it entirely free of patho­
genic bacteria and marine algae which 
cause the scum in untreated water. 

Hydrazone plants are not only in use 
in the Chrysler Building, the Empire State 
Building, the New York Central Building, 
and others, but also in a number of swim-

ming pools. Water in the latter is a notori­
ous source of infection of the mucous 
membranes of the nose and throat both 
because of the bacteria present and the 
chemicals dissolved in it to kill these 
disease-producing organisms. The Hydra­
zone system of  purifying swimming pool 
water is said to give the same perfectly 
pure water that it does for drinking pur­
poses, and inexpensively. 

The new system has also been applied 
successfully to the water system of a small 
town that previously had badly polluted 
drinking water. 

• 

Wasle Wood Finds Many Uses 

SAWDUST, wood shavings, small waste 
pieces of wood, and even the bark are 

utilized in a wide variety of methods de­
scribed by C. A. Basore in a recent issue 
of  Chemical and Metallurgical Engineer­
ing. Obviously, the easiest thing to do 
with such mill waste is to burn it as fuel, 
but sometimes it  is more profitable to 
use it elsewhere. Thus, sawdust and shav­
ings are sold for use as bedding for horses 
and cattle, ground covering in circus rings, 
flooring compounds, various molded ar­
ticles, artificial wood, wood flour, gas puri­
fication, and as filler for various types of 
concrete, stuccos, plasters, clay brick, and 
tiles. Chemical methods of utilizing saw­
dust and shavings embrace curing of meat ; 
distillation of raw sawdust to recover char­
coal, tar, gas, alcohol, and acetic acid ; 
and extraction of rosin and turpentine 
with a volatile solvent and producing ethyl 
alcohol. 

The chemical uses of the coarser forms 
of waste wood are numerous. Much of  the 
hardwood waste is distilled, the chief prod­
ucts being charcoal, tar, alcohol, and 
acetic acid. Softwood ( pine) is often ex­
tracted with gasoline or steam and the rosin 
and the turpentine are recovered. Under 
certain conditions this method apparently is 
profitable. The manufacture of paper from 
wood waste has proved to be a promising 
outlet for this material. 

Waste ba!'k has been employed in a 
variety of ways. The barks of chestnut, 
oak, tan oak, and hemlock are used in the 
manufacture of  tanning extracts. The ex· 
tracted chestnut bark has heen made into 
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paper. Bark is now used for paper of a 
certain type, in roofing felt for asbestos 
shingles, in the manufacture of white lead 
by the Dutch process, in insulating ma­
terial, and as a sound deadener to some 
extent.-A. E. B. 

• 

Breaking into Amateur Radio 

ADUAL plan of assistance to beginners 
wanting to break into amateur radio 

transmission has been broached by the 
American Radio Relay League, national 
amateur organization, in the October issue 
of its official organ, QST. One branch of 
this plan is  the description of  a highly sim­
plified and easily constructed amateur short­
wave receiver ; the other is  the first of two 
articles analyzing in full the questions and 
requirements encountered in obtaining the 
government amateur operator's and station 
licenses. 

Amateur licenses are issued free of 
charge by licensing offices located in many 
of the principal cities, the only require­
ments being the passing of  a written ex­
amination, and demonstration of  ability to 
copy and transmit the international radio 
code. The code can be readily learned by  
listening on the  simple receiver. Code 
charts and related information can be  ob­
tained from the American Radio Relay 
League national headquarters in Hartford, 
Connecticut, where a list of  amateur sta­
tions broadcasting special code practice 
lessons can also be had. -

Causes of Heart Disease 

TH E  decidedly upward curve in the inci­
dence of fatal heart disease throughout 

the nation is  sufficient reason for everyone 
of mature years to pause and consider the 
possible part they may be playing in this 
unfortunate situation. In fact, without the 
individual's personal co-operation, the 
chances for marked improvement in this 
deplorable condition are somewhat slim. 

In the last analysis, heart conditions fall 
into two main classes. First, those resulting 
from other diseases-usually childhood 
ones ; and second, those that may be traced 
to personal conduct of  omission or com­
mission_ 

Preparedness represents the major de­
fense against this pre-eminent hijacker of 
health_ Primarily, individuals of mature age 
must realize that high-speed living, exces­
sive use of  stimulants, and other unnatural 
drains upon vitality such as consistent lack 
of proper rest and over-exercise are likely 
eventually to backfire in the form of a 
weakened heart. Old Dame Nature appar­
ently takes a lot of punishment, but she 
never forgets. And one of her most favorite 
methods of reminder is  to hit the heart_ 
Moderation in all things personal is there­
fore an exceedingly safe and, in fact, the 
only reasonable rule to follow. 

No matter how good one's conduct toward 
his body may have been, once yearly a 
complete physical examination should be  
made by  a competent physician. The master 
detective in the form of scientific investiga­
tion thus applied will nip incipient heart 
conditions in the bud ; conditions, by the 
way, blissfully unsuspected by the indi­
vidual. 

If these two main courses of  preparedness 
against heart disease were conscientiously 
and generally employed, there can be little 
doubt that the present deplorable record 
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that it now is making would be  effectively 
curtailed.-By Dr. Theodore B. Appel in 
the United States Daily. 

-
Artificial Ripening of Pears 

For Canning 
T EMONS and oranges, picked green from 
.u the trees, are ripened artificially by 
treating them with ethylene gas. Flavor and 
color are both developed by this treatment, 
discovered almost a decade ago by .Dr. F. 
E. Denny, and now generally used by the 
citrus growers. E. M_ Chance, chemist in 
charge of the Laboratory of Fruit and 
Vegetable Chemistry of the Department of 
Agriculture, described in a recent issue of 
Food Industries some of his efforts to apply 
the same treatment to the artificial ripen­
ing of fruits for canning. 

Most promising of  his experiments to 
date are the results with pears for canning. 
This fruit is  always harvested while quite 
hard, and artificially softened before can­
ning. There are good reasons, of course, for 
such procedure. If the frnit is allowed to 

When pears are ripened with ethyl­
ene, the starch is converted to 
sugar as shown in this test where 
two pears were stained with iodine 
to show the presence of starch 

soften on the tree, it  could not be trans­
ported without serious bruising, and the 
resulting heavy trimming would be both 
unsightly and expensive. The flavor of the 
tree-ripened fruit is inferior to that softened 
in storage, and the risk of loss from decay 
would be greatly increased. 

Pears contain starch, a reserve sugar­
forming material, which is converted into 
sugars during the storage period. Owing to 
the conversion of  this starch, the fruit is 
sweeter after storage than when harvested. 
Moreover, this fruit is  not considered a 
good source of vitamins, so that the ques­
tion of the vitamin content at the time of 
harvesting is  not so important as it is in 
the case of tomatoes. 

Many canneries corisider the texture of 
pears of more importance than the color, 
and ethylene affects the texture to a greater 
extent than it does the color. The treatment 
will soften pears in about five to six days 
and very often the fruit does not require 
a 'preliminary sorting before going to the 
preparation tables.-A. E. B. 

-
Stereoscopic X-Ray Device 

A STEREO-FLUOROSCOPE X-ray in­
strument that shows the inner work­

ings of the human body as though it were 
a moving picture has been perfected at the 
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California Institute of Technology and has 
been sent to the Henry Phipps Institute at 
Philadelphia where practical medical ex· 
periments are to be conducted. 

The instrument was developed by Dr. 
Jeffe W. M. Dumont, research fellow in 
physics ; Dr. Archer Hoyt, teaching fellow 
in physics ; and Clarence Brandmyer, at the 
California Institute of Technology. 

The instrument consists of  two X·ray 
tubes connected to a single transformer so 
that they are alternately caused to emit 
X rays by alternations of a 50-cycle alter­
nating current. The alternate X-ray im· 
pulses emitted by the tubes proj ect 
alternate shadow pictures of the obj ect to 
be viewed on a single fluorescent screen. 
Since the tubes are spaced apart at ap­
proximately the same distance as the dis· 
tance between the eyes, the shadow pictures 
projected on the screen differ slightly in 
the point of view, in the same way that 
two images in the right and left eye differ 
respectively from each other when the eyes 
view any object in three dimensions. 

To give the impression of a three-dimen­
sional stereoscopic plastic relief, it is only 
necessary to arrange that each eye shall see 
one and only one of the two images formed 
by the two tubes. This is accomplished 
by means of a special rotating shutter 
placed before the eyes and driven by a 
synchronized motor in such a way that the 
right eye sees the image at the time the 
right-hand X-ray tube is emitting rays 
and the left eye sees it at the time the left 
tube is emitting. 

By observing certain geometrical rela-

Improved movie camera lens 

tionships between parts it is possible to 
have the stereoscopic image appear in space 
in  front of the screen as an exact scale 
reproduction. Calipers are provided that 
can be introduced into the image and 
brought into apparent contact with any 
two parts of the image the separation or 
size of which is desired. Scale measure­
ments on the inside of the human body 
can be made in height, breadth, depth, or, 
in fact, any direction whatever.-Science 
Service. 

-

New Lens and Viewfinder For 
Movie Cameras 

AMATEUR movie photographers will be 1\. interested in two new accessories for 
Filma 70 cameras, recently announced by 
Bell & Howell. One is a new Cooke one· 
inch f. 3.5 focusing mount lens, and the 
other a waist-level viewfinder. 

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

The new lens is radically different from 
the former focusing mount lens for this 
type of camera. The principal feature is that 
the focusing and diaphragm dials project 
out sufficiently into the field of the finder 
to enable the user to observe his focusing 
graduations as well as the diaphragm grad­
uations when looking through the finder 
tube. 

The movie maker thus has before his 
eye a constant reminder to be sure to 
change the distance setting between shots 
if the distance has been changed. Quite 
often, for example, after a close-up has been 
made, the photographer forgets to change 
his focus when he shoots a picture at 
normal distances. This new mount gives 
him visual notice to make the necessary 
changes. 

Another feature of the new lens is that 
the front cell is non-rotating. When the 

With this new viewfinder, the ama­
teur movie maker can easily make 
waist-level or "worm's eye" shots 

focusing diaphragm is turned, the whole 
lens moves on a spiral without revolving 
the glass elements. This makes it possible 
to employ all the attachments which have 
been developed for the one-inch f. 3.5 lens, 
such as the distorter, duplicator, duplex 
filter, and sky filters. 

The waist-level viewfinder enables the 
camera user to determine his picture areas 
while holding his camera at any level 
lower than the eye. This facilitates taking 
those interesting unusual-angle scenes, such 
as "worm's eye" views, without assuming 
an uncomfortable position. The new unit is 
not designed to replace the regular view­
finder, which is better fitted for general 
use, but merely to supplement it when 
special scenes are to be taken. It consists 
of two lenses and a prism mounted in a 
suitable holder which easily attaches to 
the camera door just above the regular 
finder. The field is the same as that covered 
by a one-inch lens, but fields of other 
lenses of longer focal length can be etched 
on the face of  the prism. 

To attach the finder for the first time reo 
quires the use of a screw driver and possibly 
a file, but any one can do this work and 
do it quickly. After this first simple ad­
justment, to attach or detach the finder re­
quires only a second or so. 

• 

Chemical "Pi,nch-Hits" For Ice 

ASIMPLE chemical method for cooling 
bottled drinks on picnics is used by 

Robert M. Pierce, a member of the labora­
tory staff of Universal Pictures, according 
to Chemistry and Yau. When Mr. Pierce 
goes camping, for example, he doesn't 

Which Controls YOU? 
Science says that the chemical elements 
composing a man's body may be bought 
for sixty cents at a pharmacy shop. But 
the real part of you is  the infinite, cre­
ative power within-it makes YOU a 
living vital being. 

By the proper use of this creative, 
sleeping force within you-you can 
Dominate Your Life, Master the Condi­
tions which Surround YOU. The Rosicru­
cians have shown thousands of thinking 
men and women how to use this infinite 
power to Realize Their Fondest Dreams. 

THIS FREE BOOK 
The Rosicrucians will send only the sin­

cere seeker a free copy of the new book, " The Light of E[fYPt," telling you how you 
may learn these principles. Address a letter 
(not a post card of curiosity) to : 

LIBRARIAN D. E. G. 
ROSICRUCIAN BROTHERHOOD 

San Jose, Calif. 
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By J. H. Howard 
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ties, quilts, mail·order, water plants. detective, 
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independence for thousands. 
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By Edward M ott Woolley 

How he fought his way to writing success ; sold 
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By E dward M ott Woolley 
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EDWARD MOTT WOOLLEY ASSOCIATES, Publishers 
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For manufacturing and selling by a prominent, 
long established :Massachusetts concern, special 
or patented equipments for \Vater Storage Res· 
ervoirs, Filtration Plants, Irrigation Develop­
ments, Textile Mills, Paper Mills. Liberal 
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The Psychology of 

The Inventor 
By Joseph Rossman, Ph.D. 

A PSYCHOLOGICAL study as to 
the motives that impel men to 
invent, the mental processes, 
the methods followed, the ob­
stacles and difficulties which 
are encountered. First-hand in­
formation obtained as an Ex­
aminer in the Patent Office, 
and from contact with prom­
inent inventors. The conclu­
sions demand attention from 
all those who have to do with 
patents in any way. 

$3 .00 postpaid 

Patent Law 
By Fred H. Rhodes 

FOR men in technical and ad­
ministrative work where a 
general understanding of the 
law of patents is required yet 
where the background has not 
been one of legal training. 
Technical terms are avoided 
but the various points are 
brought out, illustrated and 
substantiated by citations from 
court decisions. A full and 
well rounded treatment. 

$2.65 postpaid 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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bother with ice, but always takes some or­
dinary photographer's "hypo," mixes it with 
water, and cools bottled drinks in the 
water. 

This chemical, hyposulphite of soda, dis­
solves so fast that it draws heat from the 
water, just as melting ice freezes the ice 
cream. Laboratory tests show that two 
parts of  water with one part of granular 
hypo cool water' from 83 to 49 Fahrenheit 
in three to five minutes. Water at 49 is cold 
spring temperature. By cooling water with 
hypo, and then using the cool water to 
dissolve more hypo, still lower temperatures 
can be had-down to freezing. 

Hypo costs five cents or less a pound. 
Take a bag on your next outing, cool the 
drinks, put hypo-cooled water in your ice 
box, and laugh at the ice man. The hypo 
can be recovered, as good as new, by evap­
orating the used solution down to the 
concentration where it crystallizes again. 

-A. E. B. 
-

Child Ailments of Greatest 
Fatality 

WHOOPING cough is most fatal in the 
second month of life and measles in 

the second year. Over half of the deaths 
from whooping cough occur during the 
first year and nearly 90 percent occur in the 
first two years. If a child escapes getting 
whooping cough while a baby, it is very 
apt to pull through, but it is not past 
danger as the whooping cough may lead 
to tuberculosis. 

With measles the first three years are 
the most fatal, nearly 80 percent of  the 
measles deaths occurring then. Measles is 
much more fatal to adults than is  whooping 
cough, about 3 percent of  measles deaths 
being among adults. So, if parents permit 
children to contract measles they may have 
the infection brought to themselves, and 
with fatal effect. 

Diphtheria and scarlet fever cause their 
fatalities in children later than measles and 
whooping cough. With diphtheria the most 
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fatal years are between two and five, during 
which time 50 percent of deaths from diph­
theria occur. About 5 percent of  the deaths 
from diphtheria occur among adults and 15 
percent of the deaths from scarlet fever 
occur among adults. 

Even chickenpox causes a few deaths, as 
does mumps. So all these contagious dis­
eases are serious things and every effort 
should be made in the schools and homes 
to keep them from spreading. Every case 
should be reported by anybody who knows 
about it, and be promptly quarantined.­
Dr. J. Bruce McCreary, in the United States 
Daily. 

• 

Beryllium Alloys Improve 
Springs 

THE properties of the comparatively rare 
metal beryllium have been exploited 

abroad in the manufacture of springs which 
retain their elasticity even in red heat. 
Ferrous alloys containing 1 percent beryl­
lium, 12 percent chromium, and more than 
8 percent nickel are used. Compared with 
the best tungsten special steels with high 
creep limit, these beryllium steels have a 
temperature advantage of 50 to 100 degrees 
Centigrade.-A. E. B. 

-
Real Speed of Ducks Breaks 

Hunters' Alibi 

TH E  alibi of the hunter who said that 
the ducks he missed went by him 180 

miles an hour has b een "shot to pieces" 
with statistics on speed of birds compiled 
by a worker in the Bureau of Biological 
Survey in the United States Department 
of Agriculture. 

Earlier estimates on the speed of ducks 
credited these birds with phenomenal 
speeds, but automobiles and airplanes have 
made more accurate timing of their flying 
possible. The most accurate checks thus 
far made show that ducks and geese do not 
ordinarily go more than 40 miles an hour, 

Helium, the lighter-than-air g;as with which the dirigibles Akron and Los 
Angeles are inflated, has been liquefied for the first time in the United States by 
scientists of the Bureau of Standards, using the apparatus shown above. It was 
necessary to reduce the temperature of the gas to 456 degrees below zero, Fah· 
renheit, in order to convert the helium from its gaseous to a liquid state 
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Three pencil marks throw this scale off balance. After balancing weights and 
pieces of paper, three pencil marks on one paper show the scale's sensitivity 

although they are capable of increasing 
their speed if frightened. They can not, 
however, maintain the higher speed for a 
long time. The fastest bird timed was a 
duck hawk in California, which flew at a 
speed of 165 to 180 miles an hour while 
chasing its prey. 

Mallards timed in France and England 
flew 50 to 58 miles an hour, and a flock 
at top speed in California when timed with 
an airplane went only 55 miles an hour. 
Pintails chased by an airplane in California 
flew 55 to 65 miles an hour, and a canvas· 
back made 72 miles an hour. Canada geese 
timed in Massachusetts flew 44 miles an 
hour and a brant in Scotland flew 45 
miles an hour. -

Topazes Not Always YeHow 

IT is a common misconception that all 
yellow stones are topazes and that all 

topazes are yellow ; but neither statement 
is  true, according to the United States Bu· 
reau of Mines. The real topaz is a rather 
rare mineral, and a large number of yel· 
low stones that masquerade as topaz are 
nothing more than yellow quartz, known 
as citrine, but almost universally called 
topaz. The true topaz is often called 
"Brazilian" topaz by the jeweler to dis· 
tinguish it from yellow quartz ; neverthe· 
less, both terms are freely applied in trade 
to other yellow stones. True or Brazilian 
topaz is noted for its hardness ; very few 
minerals are harder. It will cut quartz 
and tourmaline easily, but is very brittle 
and therefore quite easily cracked. 

When pure, the crystals are often per· 
fectly colorless and water· clear, but, due 
to the presence of impurities, they may 
show a wide range of colors-red, yellow, 
brown, green, or blue. It is an interesting 
fact that these colors are by no means 
stable. The brown and wine·yellow fade 
upon exposure to light, and the sherry· 
yellow crystals from Brazil assume a fine 
pink color upon being heated.-A. E. B. 

• 
Three Pencil Marks Put Scale 

Off Balauce 

A
SCALE in the meter laboratory of the 

General Electric Company at Lynn, 
Massachusetts, which will weigh up to 50 
pounds, is so accurate that three pencil 

marks, each one and a half inches long 
and weighing but 35 millionths of an ounce, 
will put it off balance. This is  believed 
to be  the most accurate heavy balance in the 
country. 

• 

World's Largest Locomotive 

I
N our November issue it was stated that 

the Canadian Pacific's new "8000" type 
locomotive is the largest on the North 
American continent. This was an inad· 
vertent error. We had intended to say that 
this locomotive is the largest in the Do· 
minion of Canada, inasmuch as the North· 
ern Pacific's "Yellowstone" type locomotive, 
which we described in detail in our March, 
1929, issue, is still by far the largest in 
the world. 

In this connection a few comparative de· 
tails will be of interest. The Northern 
Pacific's "Yellowstone" type locomotive 
weighs, with fuel and water, 558 tons ; its 
normal tractive effort is 140,000 pounds and 
its total tractive effort is 153,400 pounds ; 
and it is 125 feet long. The Canadian 
Pacific's "8000" type weighs 400 tons ; its 
tractive effort is 90,000 pounds ; and it is 
100 feet long. 

• 

Suu's Platinum 

T
H E  sun is estimated to have 50,000,000 
tons of platinum, in the form of a gas 

heated to a temperature of 1 1 ,000 degrees, 
Fahrenheit. 

• 

Spores Travel in Upper Air 

S
COUTING trips with airplanes show 
that spores of certain plant diseases are 

often found at heights of 10,000 feet in the 
upper air. This is one explanation for the 
spread of such diseases as black stem rust 
of small grains, say specialists of the United 
States Department of Agriculture in a re· 
cent report. 

Investigators working with white pine 
blister rust have found that spores of that 
disease falling in a perfectly still atmos· 
phere from a height of one mile require 
55 hours to reach the earth. Such experi· 
ments make it clear that plant disease 
spores may be blown for long distances 
unless brought down by rain or some other 
agency. 

PATENTS 
TRADE-MARKS 

DESIGN S  
FOREIGN PATENTS 

MUNN & CO. 
PATENT ATTORNEYS 

59 

,! ssociated since 1 8 .4 6  w i t h  the Scientific American 

SCIENTIFIC AMIm . BLDG. 
24-26 WCdt 40th St .. N. Y. C. 

I�TERNA'l'IONAL BLDG. - \Vashington, D .  C. 

'l'O\VER BUILDING Chicago, Ill. 

HOBART BUILDING San Francisco. Cal. 

SPRECKELS BLDG. Los Angeles. Cal. 

Books and Information on Patents 
and Trade':Marks by Request 

Associates in All Foreign Couutries 

INVENTIONS PAY 
Millions have been made from ideas prop­

erly developed and protected by inventors .  One 
of the first steps 1s the development of a 
practical working model. 

Send us rough slretch or model of your idea. 
'Ve will submit complete report backed by 30 
years' experience in model malting. Confi­
denUal service. Modern equipment. Bank 

references furnished. FRE E booklet" U aking 'I nven tions Pay . . •  

C R ESC E N T  T O O L  C O M P A N Y, D e pt. H ,  C i n c i nnati.  O h i o  

I SELL PATENTS 
I f  you wish to add New Products to your l ine. 
or have a good Patent to sell, write me-

CHARLES A. SCOTT 
E's tablished 1900 

773 SA Garson Ave. Rochester, N. Y. 

METAL ARTICLES DEVELOPED 
and manufactured. MODEL MAKING. 

Reasonable prices and first class · workmanship, 
W. F. MEYERS COMPANY 

BEDFORD P . O .  Box 326 INDIANA 

INVENTOR'S UNIVERSAL EDUCATOR 
Contains 900 mechanical movements ; 50 l:Jerpetual Mo­
tions ; instruction on procuring and selling patents and 
selecting an attorney, etc. Suggests new ideas. Price $ 1 . 0 0  
postpaid i n  U .  S .  A .  Address D i eter i c h  C o m pany, 

602H O uray B u i l d i n g ,  Was h i n gton, D. C .  

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Im'entions Developed 
Special Tools. Dies. Gear Cutting, Etc. 

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

INVEN.TORS ' Read . the inventors ?wn 

. .. . magazme . . . the loglCal 

PATENTEES . ITg��et
. 

�la�e for inven· 

Send for D eta i l s  & Special  Subscr i pt ion  O ffer 
" I N V E N T I V E  A G E  & PAT E N T  M A R K ET" 

B O X  C 1 577 East  1 8th St. Brooklyn. N .  Y • 

PATENT FOR SALE 
RAILWAY RAIL JOINT (Patent No. 1,814,9 2 9 )  for 
lise in the tracks of railroads, a feature being the pre· 
vention of j arring and noise. Address Henry J. Loef· 
felholz, % Nu Way Barber. Shop. Perry, Oklahoma. 

�-P A T E N T S--' 
Trade Marks. Copyrights, Patent Litigation Hand­
book with illustrations. 100 mechanical movements. 
Sent free on request. 

ALBERT E. DIETERICH 
Successor to Fred G. D i eter ich  & Co. 

formerly member Examining Corps. U. S. Patent Office 
R E G I S T E R E D  

P A T E N T  L A W Y E R  a n d  S O L I C I T O R  
602 - H O uray B l d g .  

30 Years' Experience Was h i n gton, D .  C.  



C O M ME R C IA L  P R O P E RTY NE W S  
Conducted by S Y L V E S T E R  J. L I D D Y  

Tire Design Patent Granted 

T
HE Patent Office Board of Appeals re­
cently decided in favor of appellant 

in an appeal from the action of the primary 
examiner finally rej ecting from design pat­
ent No. 85034 the following claim : "The 
ornamental design for a tire as shown." 

The references relied on are : Mitchell, 
design 63693, Jan. 1, 1924 ; Reichard, de­
sign 67852, July 21, 1925 ; Schaefer, design 
68348, Sept. 29, 1925 ; Porter, design 73942, 
Nov. 22, 1927. 

The opinion of the Board of  Appeals is 
as follows : 

Appellant's design embodies a central 
rib having at intervals staggered projec­
tions which face similarly shaped recesses 
in other ribs somewhat widely spaced from 
the rib first mentioned. Projecting out­
wardly and downwardly from points oppo­
site the recesses in the ribs second men­
tioned are decorative shapes which appel­
lant describes as triangular and trapezoidal, 
these shapes alternating and being con­
nected to the ribs second mentioned by 
short, thick neck members. At the outer 
ends of the triangular and trapezoidal orna­
ments rectangular faces project down­
wardly along the sides of the tire. 

The examiner's rejection is based prima­
rily on the patent to Schaefer. This patent 
shows a central rib having zig-zag projec­
tions on opposite sides and adjacent ribs 
which have recesses opposite the projec­
tions. The Schaefer rib is much thicker 
than that disclosed by appellant and the 
projections are about the same length as 
the spaces between the same, whereas, in 
appellant's design the proj ections are much 
smaller than the spaces and the rib as a 
whole is narrower. In the Schaefer design 
the units which flank the ribs second men­
tioned are all of the same kind and lie 
opposite the recesses of the first rib rather 
than opposite the projections as in appel­
lant's design. 

The examiner relies on the patent to Por­
ter to show "similarly positioned < forms." 
The forms shown are somewhat similar and 
they alternate in somewhat the same way 
but inasmuch as the central ornamentation 
is quite different in our opinion they cannot 
be said to be similarly positioned. Morc­
over, their form is quite different from that 
disclosed. The trapezoidal elements of Por­
ter extend outwardly along parallel lines 
before extending downwardly in the form 
of a rectangle and similarly the triangular 
elements have side extensions and an in­
termediate V-shaped notch which gives 
them the form of a Y rather than a triangle. 

The Reichard patent shows side ornamen­
tation which comprises alternating elements 
which externally are triangular and trape­
zoidal but these elements are so modified as 
to give quite a different appearance than 
the elements disclosed by appellant. < 

Mitchell also shows triangular and trape­
zoidal elements but they also are much mod­
ified and do not create an appearance at all 
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Member of the New York B ar 
Registered Patent Attorney 

MR. LIDDY will be pleased to 
answer the inquiries of our 

readers who may desire informa­
tion relative to the various sub­
jects reported in his department. 

-The Editor. 

resembling that of the present disclosure. 
In our opinion even though we select fea­

tures from the various references, the com­
posite thus formed will not bear such a 
close resemblance to the design before us 
as to warrant a holding of anticipation. In 
our opinion the design is sufficiently dis­
tinctive to warrant the grant of a patent. 

The examiner's holding is therefore re­
versed. 

-

Conflicting Mark not Registrable 

I
T was recently held by Assistant Com­
missioner Moore that Boott Mills, of 

Lowell, Massachusetts, is not entitled to 
register, under the Trademark Act of 1905, 
as a trademark for scrim, a mark consisting 
of three stripes of equal width in the sel­
vage, spaced from each other by stripes of 
contrasting appearance, in view of the pre­
vious registration by another of a mark for 
two-ply cotton-yarn marquisettes, consisting 
of three stripes woven into the selvage. 

The ground of the decision is that the 
goods are of the same descriptive proper­
ties and the marks as applied thereto con­
fusingly similar. 

"As to the respective goods," said Mr. 
Moore, "while they are specifically different 
from each other, yet they fall within the 
same class. 

"The similarity of the two marks is be­
lieved to be such as to b e  likely to cause 
confusion or mistake in the mind of the 
public as to the origin or ownership of the 
goods. While there are specific differences 
between the marks, yet such differences 
would not be apt to attract the attention or 
to be remembered by the average member 
of the purchasing public." 

-
Food and Drugs Act Violators 

Apprehended 

I
NDICATIVE of the activity of  govern­
ment agents in enforcing the national 

pure food and drugs law is the fact that the 
Federal Food and Drug Administration 
seized in September 73 consignments of 
foods and drugs found to violate the law, 
according to a report by W. G. Campbell, 
Director of Regulatory Work, Department 
of Agriculture. 

Late in September, Ferris Habib, Albert 
Hadad, and Malkoun J. Sayegh were in­
dicted by a Federal Grand Jury under Sec­
tion 37 of the U. S. Criminal Code, on the 
charge of conspiracy to violate the food and 
drugs act and the oleomargarine laws, ac· 

cording to Mr. Campbell. The indictment 
resulted from an investigation by the Food 
and Drug Administration, with the co-oper­
ation of the Bureau of Internal Revenue. 
It charges that the three men bought oleo­
margarine, removed it from the cartons, and 
placed it in one-pound boxes labeled "pure 
creamery butter." The food was sold in 
New York City and was also shipped inter­
state. The fraud being detected, the Gov­
ernment seized 1 140 pounds of the oleomar­
garine under the charge that the goods were 
misbranded and adulterated under the pure 
food law. Hadad had been guilty of a simi­
lar offense before. In one instance he had 
mixed butter and oleomargarine, selling the 
product as "butter," thus violating the food 
and drugs act. But in the case for which he 
has been indicted, he made no attempt 
whatever to mix the margarine with butter, 
but sold it in labeled cartons as pure butter. 

The Department instituted seizure pro­
ceedings in September against 11 shipments 
of a preparation which is represented by 
statements on its labels as having curative 
properties for such serious diseases as tu­
berculosis, pneumonia, bronchitis, influenza, 
and so on. "This preparation," said Ml'. 
Campbell, "is a liniment, and Federal inves­
tigation shows it has no remedial effect 
whatever for the diseases named on the 
label. Wholly aside from the legal aspects 
of the case, it is a contemptible practice far 
a manufacturer to delude the afflicted with 
the idea that a preparation will have value 
in treating devastating diseases when, in 
fact, it will have no such effect. Those af­
flicted with illness and disease are fre­
quently unduly credulous-will try almost 
anything once-and will resort to worthless 
preparations when they can ill afford the 
cost, and when such money is needed in 
making provision for competent treatment." 

The activities of the month included sev­
eral seizures of medical preparations manu­
factured at Colorado Springs, Colorado, and 
recommendation for criminal prosecution of 
the firm. The manufacturer stated upon the 
labels of his preparations that they had 
curative value for high blood pressure, can­
cer, tuberculosis, pneumonia, Bright's dis­
ease, diabetes, syphilis, and other highly 
serious maladies. "Analysis of the so-called 
remedies did not give any evidence that 
they would have any value whatever in the 
treatment of these diseases," said Mr_ 
Campbell. 

-

Business Use of Aircraft 
Increasing 

B
USINESS interests are making increas­
ingly greater use of aircraft for business 

travel, according to Col. Clarence M. 
Young, Assistant Secretary of Commerce. 

Although there are no statistics which 
will give definite indices of the amount of 
commercial air travel, there is no doubt 
that executives, bankers, salesmen, and 
other business representatives are included 
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in greater numbers in the steadily growing 
volume of airline passengers. 

"Judging from the number of inquiries 
we receive and the amount of discussion I 
hear, I think there is no question that 
even private aircraft are being used more 
frequently by commercial travelers," the 
Assistant Secretary explained. 

"There is one thing which must be reo 
membered, however, and that is  that it 
took a comparatively long time before the 
automobile was used regularly and exten· 
sively in the conduct of business," he added. 
"Commercial air travel has been before the 
public not more than five years and yet in 
that brief period we have seen many busi· 
ness houses, sales organizations, and other 
firms making frequent, and often regular, 
use of the airplane." 

The commercial traveler has been shown 
that when the value of an hour is consid­
ered the airplane is an economical means 
of transportation. Consequently more and 
more business people are regarding air 
transportation as a justifiable .  expense. 

The increased flexibility of air transporta­
tion is one of the reasons for increased 
commercial use of airlines and private air­
planes. While airline schedules must be  
observed, the frequency of service, the pos­
sibility of combining air and surface trans­
portation, the saving in time, and the op­
portunity of flying at night partly compen­
sate for the lack of flexibility as compared 
with the independence of schedules gained 
by using private planes. 

With an estimated increase of 500,000 
persons anticipated in the volume of air 
travel this year, it is  practically unques· 
tionable that business travelers have used 
aircraft more in 1931 than ever before. 

The outstanding examples of employ­
ment of private aircraft by executives, sales­
men, and similar travelers are found, nat­
urally, in the aviation industry itself and 
allied lines. Salesmen for oil companies, 
aircraft instrument manufacturers, acces­
sory dealers, airport equipment producers, 
and similar commercial representatives em­
ploy privately owned aircraft extensively 
for their own transportation. The publicity 
value of such action appears to be decreas­
ing, however, so that the logical explana­
tion for this expansion is the commercial 
value of aircraft in business. 

-
Refrigerators Gain Popularity 

in China 

CHINA is proving to be a good market 
for refrigerators, especially those of the 

small household type, according to a report 
received from Commercial Attache Julean 
Arnold, Shanghai. 

In cities like Shanghai, Tientsin, Hong 
Kong, Tsingtao, et cetera, where electric 
power facilities are so perfected as to guar­
antee certain uniform voltage, it has been 
possible to install a large number of Amer­
ican electric refrigerators. But there are 
comparatively few cities in China where a 
uniform voltage can be obtained. Further· 
more, there are numerous cities and towns 
throughout this country which have no elec­
tric power facilities. Thus there should be a 
very good market in this country for a 
household type of non-electric refrigerator, 
Mr. Arnold points out. 

An interesting phase of developments in 
the country is that the Chinese people, 
at one time decidedly adverse to the idea 
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of consuming anything cold, have in recent 
years become very fond of ice cream, iced 
drinks, and various other foodstuffs that 
involve the use of ice in their preparation. 
Furthermore, there is a growing apprecia­
tion of the use of ice in preserving food­
s tuffs during the higher temperatures. 

Trade observers believe that Chinese silk 
producers would find refrigerators helpful 
in preserving the silkworm eggs and pre­
venting them from being hatched out before 
the mulberry was ready for feeding.-Issued 
by the Department of Commerce. 

• 

Patent Claims Ordered Divided 

HOLDER of patent No. 1720364 ap­
pealed from the decision of the Ex­

aminers in Chief of the Patent Office, who 
required division between the groups of 
claims 1 to 9, inclusive, and 16, directed 
to an electric motor structure, and the 
group 10 to 15, inclusive, drawn more 
specifically to a mining machine. The fol­
lowing decision was handed down by First 
Assistant Commissioner Kinnan : 

"The disclosure of the application relates 
to a flame-proof mining machine. It is to 
be observed that claim 7 and the other 
claims in the first group, although men­
tioning a mining machine in the preamble, 
recite as elements only motor structure 
of general application and those features 
of construction which are provided to pre­
vent sparks produced by the motor from 
igniting gas which may surround the motor 
in the place where it is used, whereas 
claim 10 and the other claims of the 
second group recite not only the motor 
and its protective means, but also include 
the cutting and feeding mechanism of the 
mining machine and recite frame struc­
ture which is of  special use only in a min­
ing machine where it is desirable to confine 
the limits of the frame litructure within 
the cross sectional area bounded by the 
coal cutting mechanism. 

"Appellant admits that the second group 
of claims contains limitations which might 
limit the field of search of these claims 
more narrowly than the first group, and 
that in such case a requirement for divi­
sion so as to make it more convenient for 
the Office in searching such claims is quite 
proper where no injury may come to the 
applicant as a result thereof. However, 
appellant contends that in the present case 
the two groups of claims are so closely re­
lated that there is grave danger of a holding 
of double patenting, should two applica­
tions be submitted and two patents issue. 

"Nevertheless, the additions .of the ele­
ments and features of the second group of 
claims to those covered by the first group 
either do or do not involve invention. If 
they do involve invention, that invention 
is sufficient to support a second patent, and 
if they do not applicant is not entitled to 
claims therefor over the allowable claims 
of the first group either in a separate ap­
plication or in the present application. 

"The patentability of the two groups of 
claims should accordingly be determined 
in separate applications more particularly 
as the structures claimed are separately 
classified in the office and may well be 
said to have attained a distinct status in 
the art. It seems obvious the manufac­
turer of electric motors would not be likely 
to manufacture mining machines and the 
manufacturer of the latter wou1 d be quite 
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likely to obtain the electric motors to be 
used with the mining machines from a 
separate manufacturer. It is fair to hold, 
therefore, the subj ect matter of the two 
groups of claims are structures of separate 
manufacture and sale. 

"The decision of the Examiners in Chief 
is affirmed." 

• 

Mail Frauds Cause Large Losses 

THE American people are investing more 
heavily than ever in worthless, fraud­

ulent enterprises, it was stated recently by 
Horace J. Donnelly, Solicitor of the Post 
Office Department. 

"The American public is  swindled of 
more than a billion dollars annually in mail 
fraud schemes," he said. "The Department 
is doing everything in its power to control 
such enterprises, but for each fraud order 
issued, one or sometimes two new schemes 
spring up to take the place of the one ap­
prehended." 

Mr. Donnelly furnished the following in· 
formation : 

It is not extravagant to say that a mil­
lion gullible Americans yearly lose money 
and property in mail fraud schemes and 
that more than a bill ion dollars are so lost. 
The public snaps up hundreds of obviously 
fraudulent schemes in hope of getting rich 
quickly and without work. 

The Department does all it can in en­
forcing the postal laws governing these mat­
ters. Equally important is the part played 
by the press in educating the public to the 
fraudulent schemes through proper pub­
licity. Leading press associations have 
agreed to carry no more news of lotteries 
in an effort to help the Department rid the 
country of this menace. 

Two types of publicity are found in the 
press today regarding fraudulent enter­
prises. One is helpful to the Department ; 
the other harmful. For example, news of a 
successful lottery will induce more persons 
to patronize such schemes, and will thus 
make . the Department's task harder. On 
the other hand, news of fraudulent concerns 
being apprehended, with explanation of 
their illegitimate tactics, will keep people 
from subscribing to such enterprises and 
simplify the Department's work. 

Fraud orders are issued daily for hun­
dreds of different "rackets." The prinei pal 
off enders are those operating medical, oil­
stock selling, and so-called "work-at-home" 
schemes by mail. Activities of concerns sell· 
ing worthless oil stock call for numerous 
investigations by the Department, and is­
suance of  orders closing the mails to many 
such promoters and concerns. 

The pernicious trade in nostrums and 
worthless alleged curative devices contin­
ues, and during the last year a considerable 
number of promoters and concerns operat­
ing such schemes were denied use of the 
mails. 

The efforts of the Department in curbing 
these activities have undoubtedly resulted 
in saving millions of dollars to the small 
investor. 

If the American public would realize the 
illegitimacy of such enterprises, and re­
frain from subscribing to fraudulent 
schemes, it would save millions of dollars 
each year, and greatly simplify the Depart­
ment's task of enforcing postal laws for­
bidding that mails be used for frau dul ent 
enterprises. 



ELECTRICITY : WHAT IT IS AND 
HOW IT ACTS. VOL. II 

By Andrew W. Kramer, Asso. Editor, 
Power Plant Engr. 

VOLUME 1 of this set was reviewed 
in the February 1930 issue of 

SCIENTIFIC AMERICAN. It was so gen­
erously received and so highly com­
mended that this complement volume 
undoubtedly will be likewise acclaimed. 
Electromagnetic radiation of energy is 
here extended to include radiation 
phenomena of various kinds. The sub­
j ect matter is entirely of a fundamental 
nature, no attempt is made to present 
practical development in radio, X rays, 
radioactivity, magnetism, and crystal 
analysis, as these are adequately cov­
ered in many excellent books. But the 
intent is to dispel some of the unnec­
essary mystery which often surrounds 
electrical phenomena in the mind of 
the layman.-$2.10 postpaid. Volumes 
I and II bound as one.-$4.20 postpaid. 

DIESEL REFERENCE GUIDE 

By Julius Rosbloom 

A BOOK for reference purposes and 
instruction on modern Diesel en­

gineering-land, marine, locomotive, 
aero-service, automotive, and portable 
duties. Combines also a directory of 
manufacturers of Diesel engines and 
products essential in Diesel services. 
Profusely illustrated, with tables, for­
mulas, and so on. The most compre­
hensive work on this subject that we 
have seen. 8 x 10%, 202 pages of text 
and 68 pages of appendix.-$1O.00 post­
paid. 

HAS SCIENCE DISCOVERED GOD ? 

Edited by Edward H. Cotton 

THIS symposium of selected scientific 
opinion in matters of theology con­

tains lengthy discussions of the scien­
tist's concept of God, by Millikan, Ed­
dington, Einstein, Huxley, McDougall, 
Thomson, Pupin, Jeans, Lodge, and sev­
eral others. Whether, as the editor of 
this volume appears to assume, these 
men have been ordained to speak for 
science as a whole remains a question, 
but the book will arouse much discus­
sion and comment. It is amusing to read 
in the introduction the frank-perhaps 
unconscious-con fession that the vari­
ous contributors "were selected through 
the process of elimination." This does 
not seem anything like .the scientific 
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SELECTED BY THE EDITORS 

method of arnvmg a t  truth. Readers 
who disagree with the main theme will 
find an answer in a chapter entitled 
"Science and Religion" in Bertrand 
Russell's book "The Scientific Outlook," 
reviewed in the following paragraph. 
-$3.70 postpaid.-A . G. I. 

THE SCIENTIFIC OUTLOOK 

By Bertrand Russell 

THIS book is a collection of essays 
covering literally about everything 

under the sun and much that is not­
from science and religion, to scientific 
methods of thought and the author's 
pet ideas of constructing human society 
(which he admits are impracticable ) .  
Russell is an able writer-bright, spark­
ling, witty, and often ironical in places 
where it hurts, for he spares nobody. 
But he is far more than an able writer. 
Few of those except scientists who have 
known him as a writer and lecturer on 
sociological subj ects are aware of his 
profound knowledge of the stiffer sci­
ences-mathematics, physics, and astro­
physics. Yet the Royal Society has 
signally honored him as a scientist, and 
as a mathematician he is regarded as 
one of the world's ablest. Among men 
of science his is often spoken of as one 
of the world's best intellects today. The 
essays in the present volume are difficult 
to describe-except to say that thinking 
readers will find them meaty. The pres­
ent reviewer, though surfeited with 
books, set aside numerous others and 
read this one from the first word to the 
last.-$3.20 postpaid.-A . G. I. 

SCIENTIFIC THOUGHT IN POETRY 

By Ralph B. Crum 

THE author, a teacher of  English 
literature, has winnowed the bulk of 

high·grade poetry and selected from it 
the references to science. In his preface 
he modestly states that he does not offer 
his book as a "solution to the vexed 
question of the relationship of· science 
and poetry," but hopes it will be a step 
in that direction. This, however, is not 
the regular book of verse. The author 
first lays his premise and then eluci­
dates it with poetic examples, inter­
larded with discussion to bring out the 
application to his main theme. The kind 
of a book one wants lying handy on the 
living-room table.-$3.20 postpaid. 

THE UNIVERSITY SERIES 

By various able scientific authorities 

"THE books of this new series are 
not intended to be text· books or 

to treat any subj ect in confusing detail. 
They will supply the reader with a sur­
vey of the essential highlights." Each 
book has a length of about 120 pages 
and gives an elementary survey of one 
branch of science. They can be pur­
chased separately, each being bound in 
substantial paper covers, or the four 
together in Ii special box. 

THE EARTH, a survey of geology, 
by Chester A .  Reeds, Ph.D., Curator of 
Geology and Invertebrate Paleontology 
at the American Museum of Natural 
History. 

ST ARS AND PLANETS, a survey of 
astronomy, by Donald H. Menzel, Ph.D., 
of the Lick Observatory. 

THE PLANT WORLD, a survey of 
botany and plant life in general, by C. 
Stuart Gager, Ph.D., Sc.D., Director of 
the Brooklyn Botanic Garden. 

THE ANIMAL WORLD, a survey of 
zoology, by James G. Needham, Ph.D., 
Professor of Entomology and Limnol­
ogy at Cornell University. 

Other surveys on fossils, evolution, 
heredity, anthropology, ethnology, pro­
tozoology, energy and matter, space 
time and relativity, are announced.-85 
cents per book, $3.25 for group of four. 
Both postpaid. 

SIGNALS FROM THE STARS 

By George Ellery Hale, Hon. Dir. Mt. 
Wilson Observatory 

BUILDING the 200-inch telescope ; 
the possibilities of large tele­

scopes ; signals from the sun ; exploring 
the solar atmosphere by means of the 
spectroheliograph ; -these are the sub· 
j ects dealt with in this book by one of 
the world's foremost astronomers. It 
also embodies as a part of its opening 
chapter the arguments, originally pub­
lished in a magazine, by means of which 
Professor Hale "brought home the ba­
con" to science and the world in the 
form of the multimillions needed to 
build the 200-inch telescope. The 
donors read them, were convinced, and 
made the funds available. The final 
chapter gives numerous sidelights on 
the design and construction of the 200-
inch reflector. The whole book is 
written in the finished style which is 
a characteristic of Professor Hale's 
writing.-$2.15 postpaid.-A . G. I. 
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THE STARS FOR SAM 

By W. Maxwell Reed (Edited by C. E. 
St. John, Mt. Wilson Observatory) 

THIS is a humanized, denicotinized, 
decaffeinized, in other words read­

able, astronomy-not the kind to go to 
sleep over. Ostensibly it was written for 
a youth named Sam, but any "youth" 
between 12 and 100 would find it fully 
as fascinating as any Sam ever did ; 
either that or this reviewer, who thor· 
oughly enjoyed it, has himself become 
juvenile. As any writer knows, stating 
things in such form that a lad of 12 
or more will grasp the meat of them is 
a much more difficult test of lucidness 
than ordinary unrestricted writing. By 
the same token, such writing always 
makes really comfortable reading for 
adults. This book covers the same 
ground which a textbook of astronomy 
covers, except for the bad bumps and 
dusty detours of the formal treatise, and 
is a fine introduction to that science. 
It is rather unusually well produced­
big type, heavy paper, and nice illustra­
tions. The same author wrote a parallel 
book on geology, entitled "The Earth 
for Sam," which met with a large sale, 
and for the same reason this book will, 
its merit.-$3.20 postpaid.-A . C. I. 

METEOROLOGY 

By Donald S. Piston, S.B., Dept. of 
Physics, Univ. of Me. 

"THIS book has been written pri-
marily as an elementary text on 

meteorology for college courses, but 
while prepared for this specific purpose, 
it should also be useful in courses for 
aviators and for the private study of 
high school teachers and others who 
wish to improve their knowledge of the 
subject." This is not a popular treatise 
but a textbook, rather compact ( 184 
pages ) and intended for mature readers 
who have some background in elemen­
tary physics and general science. It cov­
ers the atmosphere, precipitation, winds, 
cyclones and anti-cyclones, weather 
maps and forecasting, and climate.­
$2.65 postpaid.-A .  C. I. 

COLD 

By Laurence McKinley Could 

F
OR the most part this is the story 
of 90 days exploration with dog 

teams of the geological party of Ad­
miral Byrd's Antarctic Expedition. It 
would be difficult to conceive of a more 
hardy and fortitude-testing experience 
and when to this adventurous tale is 
added a wealth of details concerning 
meteorological conditions, episodes of 
human and often humorous purport, it is 
no wonder that this is one of the best of 
all the writings on polar activity. Prof. 
Gould was second in command, very 
close to the personnel, and therefore 
his observations give much of the inside 
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of the winter life and activities not 
previously covered. This surely will 
rank with the great books of heroic 
endeavor as well as those of scientific 
observation.-$3.65 postpaid. 

THE MODEL AIRCRAFT BUILDER 

By Chelsea Fraser 

INNUMERABLE questions which 
arise in the minds of boys and girls, 

a surprising number of whom are now 
airminded, make a book of this kind, 
that answers almost every one that 
could come up, very much in demand. 
It tells how to make and fly tiny aircraft 
of almost every kind ; how the big ones 
operate ; how to construct a fascinating 
airport ; and how to make a little wind 
tunnel that actually works. 16 photo­
graphs and 185 line drawings by the 
author, 384 pages. A treasure book for 
the incipient flyer or model builder.­
$2.65 postpaid. 

THE CONQUEST OF SPACE 

By David Lasser, Pres. A m. Interplan­
etary Soc. 

A T last there is a comprehensive, sci-
1"\. entific, sane treatise in English on 
rockets and rocket flight, Whoever is 
far-seeing enough now to realize that 
the rocket undoubtedly has a brilliant 
future as a means of access to space be­
yond the earth's limiting atmosphere, 
will secure this book and, in advance of 
most of his hard-headed friends who 
j udge without knowledge, will acquire 
from it a knowledge of the various is­
sues, physical, financial and practical, 
involved in the whole intriguing sub­
ject. At present rocketry has reached 
the stage which aviation had reached a 
generation ago ; that is, most "sensible" 
persons regard it as a little bit crazy, 
while a few really sensible persons are 
taking pains to look into it and are 
meeting with some surprises. Mr. Las­
ser's very well rounded book of 262 
pages treats the subject from all its 
interesting angles. With the exception 
of three chapters which evidently have 
been carefully edited, the diction-occa­
sionally even the grammar-is bad, but 
that is a trifling matter in view of the 
excellence of the real contents.-$3.20 
postpaid.-A . C. I. 

A THOUSAND MARRIAGES, A 
MEDICAL STUDY OF SEX ADJUST­
MENT 

By R. L Dickinson, M.D., and Lura 
Beam, M.D. 

THIS book must not be confused with 
any of the general elementary 

treatises on sex life which are now 
available to all. As its title indicates, it 
is wholly devoted to an advanced study 
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of one particular phase of the whole 
subj ect. It consists of lengthy citations 
of a thousand specific case histories as 
recorded throughout a long career by 
a noted gynecologist who in his profes­
sional capacity came to know the inner­
most facts in his clients' lives, and who 
states them very plainly indeed, though 
with names omitted, of course. 

In the newspapers "incompatibility," 
"cruelty," and other reasons are gen­
erally given for domestic difficulty and 
divorce. Perhaps few of us have real­
ized, as do practicing gynecologists such 
as the authors, what these terms really 
conceal in many, very many, cases. In 
this book the reader gets more than a 
glimpse of it-he sees it in the lime­
light. Sexual maladjustment is seen to 
be the chief culprit in the average case. 
The only way we can hope to prevent 
sexual maladjustment is for all of us­
not merely the doctor-to understand 
the causes of it, at least as well as we 
understand any other scientific factor 
very decidedly governing our own lives, 
and the best access to this enlarged 
background is the study of case his­
tories. The reader of this book will dis­
cover some remarkable things among 
those cited in it. People should know 
these things, not when they become old 
but before marriage. In fact if the same 
logic which is applied to other things 
is to be applied to this, they ought to 
know them before courtship.-$5.20 
postpaid.-A . C. I. 

WRITING FOR REAL MONEY 

By Edward M ott Woolley 

SITTING as we do at an Editor's desk 
the facts and conclusions outlined by 

the author are particularly interesting 
and we must add in fairness, they are as 
well taken as they should be useful to 
anyone whose vocation is that of writ­
ing either lead articles or advertising. 
What determination and clear analysis 
can effect, both in character of output 
as well as monetary returns, are ex­
ceedingly well brought out and should 
be of inestimable value. In any case 
should they be followed by writers gen­
erally the life of an Editor would as­
sume a much more pleasurable aspect. 
For the executive too, who wishes to get 
the best results from "ad" copy, we sug­
gest a careful perusal of this clever 
book.-$l.  70 postpaid. 

We Can Furnish the Above, as 
Well as Any Other Books That 
Are in Print, at List Prices, Plus 

Postage 

SCIENTIFIC AMERICAN 
24 West 40th Street 

New York City 



64 

Above AII­
H E A LT H !  

Business may be depressed. Banks 
may fail .  But the impairment of your 
health through neglect would be a worse 
calamity to you. Health is  wealth, and 
never has it  been worth more to you 
than now. Keep posted on how to at· 
tain and keep health by reading 

HY G EIN�'::::il!� 
---published by the Americ1!l l\fcdi c:d Asso­

ci ation . I t  i s  authentic.  yet i t  i s  written in 
s i mp l e, non·technical language e:ls i ly un der­
stood by the layman who knows nothing of 
scientific medicine. Here are J U S t  a few of 
t h e  good things i n  store for readers of 
HYGEfA this  yea r : 

"Is 'Your Leisure a Menace or Help?" 
Some peopl e  loaf themselves to death. Others, 
l i ke the etll ciency expert  J. Clarence Funk tells 
ahout i n  this a rticle, hust le  through l i fe and 
die prematu rely-with efficiency ! Do you 
know how to make your  leisure conserve your 
health ? 

"Are Doctors Necessary?" 
One of them, D r .  Wingate M. Johnson, thinks 
they are.  And h e  proves h i s  point i ll a most 
entertaining and convincing way, for  he un­
derstands human nature as well as  medicine.  

"What to Do When a Child Chokes" 
What mother doesn't  know that s i n king feel­
ing when she i s  s u re that her baby has swal­
l owed a safety pin I Read Dr. E.  W. Hagen's  
advice on just  what to d o  i n  such a case ,  and 
you wi l l  be p repa red i f  such an eme rgency 
occurs in your family.  

"Lincoln and the Doctors" 
Every contact of the Lincoln family with the 
medical profession i s  told by Dr. MiI((lI1 H. 
Shutes in his engrossing medical nartative of 
the l ife o� Abraham Linco l n ,  beginning i n  the 
January Issue of HYGEIA. Especia l ly en­
l ightening is  his  d i scussion of Li ncoln as a 
psychoneurotic, and the bearing of this phase 
of hiS  character Oil his l i fe.  

HYGEIA 
6 ��dthS$l 

Human 
Factory 

Chart 

-a reproduction of a 
famous German chart, 
showing the functions 
o f  the human body in 
terms of machinery. 

Use This Introductory Offer Coupon 
The regular subscription price of HYGEIA is 

$ 3 .00 a year. Send your dollar NOW with this 
coupon and get an introductory six months sub· 
scription to HYGEIA, together with the 8 �/2 x 
1 1  Y2 Human Factory Chart. 

1-f��';;R7c:-;-�;;-IZA7 :::S;�I::: ';;0-;:;- 1  I 5 3 5  N. Dearborn Street, Chicago, I l l .  I I 
Here is $ 1 .00 for a six months' introduc� I I tory subscription to HYGEIA, together with I I the 8 �/2 x 1 1 �/2 Human Factory Chart. 
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"I'll see it through 
if you · II'�� WI . 

" T  HEY tell me there's five or six million of us­

out of johs. 

"I know that's not your fault, any more than it is 

luine. 

"But that doesn't change the fact that some of us 

right now are in a pretty tough spot-with families 
to worry about-and a workless winter ahead. 

" Understand, we're not begging. \Ve'd rather have 
a joh than anything else you can give us. 

"We're not ",cared, either. If you think the good 

old U .  S.  A. is in a bad way mor,e than tempo­
rarily, just try to fi gure out some other place you'd 

rather he. 

"But, until tillIes do loosen up, we've got to have 
a little help. 

"So I'm asking yo u to give us a lift, just as 1 would 

give one to you if I !-ltood in your shoes and you in 

nline. 

"Now don't send me any m oney-that isn't the 

idea. Don't even send any to the Committee whi('h 

signs this appeal. 

"The best way to help us is to give as generously 

as you can to your local welfare and charity organi­

zations, your community chest or your emergency 

relief committee if you have one. 

"That's nly story, the rest is up to you. 

"I'll see it through-if you will ! "  

-- Unemployed, 1981 

THE PRESIDENT' S ORGANIZATION ON UNEMPLOYMENT RELIEF 

Walter S. Gifford 
Dirpctor 

COMMITTEE ON MOBILIZATION OF RELIEF RESOURCES 

Owen D. Young 
Chairman 

The Prpsident's Organization on Unemployment Relief is non-political and non-sectarian. Its purpose is to 

aid local welfare and relief agencies ev(�rywhere to p rovide for local needs. All facilities for the nation­

wide program, including this advertisement, have been furnish(�d to the Committee without cost. 
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ACROS S  THE EDITOR'S DESK passes an 

abundance of interesting matedal that does 

not find place in the magazine for any one 

of a number of reasons, yet the information, 

facts, records, histories, etc., are of enough 

importance as indicating what has transpired 

or has been developed during the year, to 

warrant preservation in 

SOENTIHCAMEmCAN 
ANNUALOG FOR 1 932 

Into this popular little book, now the Seventh 

Volume of the series, is crammed scientific in­

formation, facts of general interest, records of 

accomplishment in all lines of endeavor, astro­

nomical almanacs and days of celebration for the 

year. A veritable storehouse of information and 

as its title indicates, a log of the world's progress, 

assembling a multitude of facts found in no other 

reference. 

"Scientific Amedcan" for six months ( regularly 

$2.00) and the 1 932 "Annualog" ( regularly 

$ 1 .50) -total value $3 .50-both for only $2.50. 

Send in coupon today, as this offer is for a limited 

period only. 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SOENTIFICAMERICAN 
24 West 40th St., New York Cily 

Enclosed is $2,50 ( ehel'k, postal or express money order) ,  for which 
send "Sdentific Ameriean" for six monlhs ( value $2.00) and the 1932 
"Annualog" ( value $ 1 .50 ) to 

Please print or type NAME . . . . . . . . . . . . . . . . 
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