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Come INSIDE the engine and SEE 
why Ethyl is better 

ORDINARY GASOLINE is in the cylinder. You see the 

spark in the picture at the left. In the next the !!aRolineyapor starts to 

burn. Mure-more-more burns. Then suddenly. in the sixth 

picture-BANG! The remaining unburned gal'iOline explodes. 

That is KNOCK. The last picture shows nothing but afterglow. 

Knock wasted the gasoline that should be working now. 

ENGINEERS in General Motors' Re

search Laboratories wanted to See how 

Ethyl controls the combustion of motor 

fuel, thus preventing harmful knock, over

heating and power-waste. 

By fitting a quartz window into the top 

of a modern high compression motor they 

watched gasoline at work-took high-speed 

photographs of the actual combustion of 

motor fuels. Below at the left-are pictures 

of ordinary gasoline knocking. At the right 

-Ethyl Gasoline burning powerfully. 

Look at these pictures and you will un

derstand why more car owners buy Ethyl 

than any other brand of motor fuel. You 

will understand why nearly every manu

facturer of cars now offers high compression 

engines designed to take advantage of the 

universal distribution of Ethyl. 

Now fill your car with the new, even 

higher quality Ethyl Gasoline andjeel the 

difference you see in the pictures below. 

Ethyl Gasoline Corporation, New York. 

ETHYL GASO LINE starts from the spark in the same way 

-as SllO\YIl in the first three pictures. But Ethyl can burn at only 

one speed: the ri�ht speed. See how its flame spreads evenb from 

start to finish. It is not all burned until the laHt picture-deliv

ering its greatest power when the piston is going down

the time when power counts must in the performance of your car. 

Bu,! ETHYL GAS OLIN°E 
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THE M O S T NEARLY LIMITLESS 

SERVICE THE WORLD AFFORDS 

COUNT, if you can, the value of a given tele

phone call. It may cost you five cents or less. 

I t may have profited you five dollars or five 

hundred dollars. It may have brought you 

five friends or five hours of leisure, or five 

years more of life. 

There is no way to measure the full value 

of the telephone, for it is the most near! y 
limi tless service the world affords. 

I t is yours to use as you will, when you 

will, wherever you will. It knows no time or 

distance, class or creed. Over its wires 

come messages of hope and cheer, of 

friendship and love and business, of 

births and marriages, of every active moving 

step in life and living. Its many millions of 

calls each day are the vocal history of the na

tion-the spoken diary of the American people. 

Hundreds of thousands of employees, 

eighty-five million miles of wire, and a plan t 

investment of more than four thousand mil

lion dollars are at your service whenever you 

pick up the telephone. Yet the charge for 

local residen tial use is only a few cen ts a day. 

Infinite in value . . .  low in cost . . .  your 

telephone. In the next moment it may 

ring with a message that will change 

your destiny. 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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ACROSS THE EDITOR�S DESI( 

Do you want us to publish articles dealing with 
the construction of radio sets ? Our mail re
cently has shown a marked increase in the 

number of inquiries as to where such data can be 
obtained. Many of these have been occasioned by 
the lure of the short waves and by the promise of 
reception from foreign stations on the higher fre
(Iuencies. Up to the present we have confined our 
radio activities to reporting only new developments 
of wide general interest, .but if it is your wish, we 
will include short, succinct, accurate articles on 
receivers, and possibly transmitters, of approved 
design. It's up to you. If you want this kind of 
material in your magazine, drop us a line and tell 
us so. The amount of space devoted to it will depend 
upon your response ; the greater the number of 
readers who say they want it, the more you will get. 

• 

With the unaided eye you can see between 2000 
and 3000 stars on a clear night-no more. The most 
distant of these are only about 3000 light-years 
away. But the total number of stars in our galactic 
system is certainly greater than 100,000,000,000 and 
the extent of the system is probably something like 
200,000 light-years. But this is only the beginning. 
Out beyond this galactic system of ours are millions 
of other similar systems. Staggering figures, but 
striking ; indicative of the enormousness of the 
evolving universe of which we are so small a part. 
In a two-part article scheduled to start next month, 
Sir James Jeans gives an absorbing account of these 
vast groups which occupy outer space. The article 
is one which fitly follows "What Is It All About ? "  
b y  Hiram Percy Maxim, i n  this issue. 

• 

When you think of the Navy, you naturally think 
of an efficient fighting machine, geared for the sole 
purpose of protecting our country, our lives, and 
our property when the need arises. But this is only 
a part of its work, and a small part at that. There 
is scarcely an industry in the nation, large or small, 
that has not at some time or other felt the influence 
of the Navy in the conduct of its normal business. 
It is, of course, well known that the Navy has been 
of  invaluable assi,tance to the aircraft industry, for 
example. Rut in an article to he published soon 

many things will be told about the linkage between 
the Navy and your own daily life-things that will 
surprise you. 

• 
You have read the newspaper announcements of 

the X-ray "microscope," and possibly visualized it 
as some combination of an ordinary microscope 
and an X-ray tube. If so, you were wrong. This new 
collection of apparatus which actually reveals elec· 
trons in motion within the atom bears not the re
motest resemblance to either of these familiar units. 
One of our contributors, Gaylord Johnson, recently 
interviewed Dr. Jesse W. M_ DuMond, of the Cali
fornia Institute of Technology, who, in collaboration 
with Dr. Harry Kirkpatrick, conceived and con
structed the X-ray "microscope." As a result of this 
interview, Mr. Johnson has prepared an article, 
which will appear next month, and which reveals 
the innermost workings of the instrument ; further
more, it tells just how it is used. A series of ex
planatory sketches helps to make the article one 
of the most fascinating and informative that we 
have ever published in the field of physics. 

• 

• 

Our "industrial" or "shop" article for next month 
will tell in detail the various steps in new and im
proved processes of manufacturing plate, window, 
and safety glass. A series of special photographs 
will depict the life history of glass from raw ma
terial to finished product. 

• 
We hear the question reiterated time and again, 

"Where is television ? "  There has been so much 
ballyhoo about "talking pictures by radio" in the 
home, that many have come to feel that they have 
been grossly deceived. To a certain extent they have. 
But it must be remembered that television is as yet 
a new art and that it involves factors on which there 
never has been accumulated sufficient knowledge 
to make rapid progress possible. Television is here, 
and has been here for some time-but only in the 
laboratory stage. What is being done to bring it 
out of the laboratory and into the home, and what 
we may expect when it gets there, are phases of the 
subj ect which will he treated in an article soon 
to appear . 



The Conquest of Space 
By DAVID LASSER 

Pres. Am. Interplanetary Soc. 

AT LAST there is a comprehensive, scientific, sane 

treatise in English on rockets and rocket flight. 

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. Lasser's very well rounded 

book of 262 pages treats the subject from all its 

interesting angles.-$3.20 postpaid. 

Diesel Reference Guide 
By JULIUS ROSBLOOM 

A BOOK for reference purposes and instruction 

on modern Diesel engineering-land, manne, 

locomotive, aero-service, automotive, and port

able duties. Combines also a directory of manu

facturers of Diesel engines and products essen

tial in Diesel services. Profusely illustrated, with 

tables, formulas, 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 ap

pendix.-$4.20 postpaid. 

Scientific Self-Defence 
By W. E. FAIRBAIRN 

TRAINED for many years in the practice of jiu

jitsu, the author has evolved a means of defence 

for the nonactive civilian who wishes to be able 

to protect himself from assault by thugs or other 

malicious persons. All the holds are fully de

scribed and illustrated so that one can readily 

practice them without further instruction. Doug

las Fairbanks, who has somewhat of a reputation 

for efficiency in jiu·jitsu, writes the preface in 

which he heartily commends the book as well as 

the wrestling art of the author.-$3.65 postpaid. 

The Art of Learning 
By WALTER B. PITKIN 

Prof. Journalism, Columbia 

REGARDLESS of the extent of the reader's formal 

education this book explains practical and direct 

methods for applying himself most effectively in 

making new knowledge his own. It makes clear 

just how to use one's mind with greatest economy 

of time and effort for maximum results. Written 

expressly to give practical aid to those whose 

positions or ambitions compel them to learn 

some new science, profession or business.-$2.65 

postpaid. 
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C H A R L E S P .  O L I V I E R  J O H N  A .  K I N G S B U R Y 

OBSERVING meteoric showers is a form 
of outdoor sport in which hundreds 

of amateur scientists are co-operating with 
professional astronomers. In the flashlight 
photograph shown above Mr. John A. 
Kingsbury ( right ) of  Wall Street, New 
York, is assisting Professor Charles P. 
Olivier ( left), director of the Flower Ob
servatory at the University of Pennsylvania 
and president of the American Meteor 
Society, in the observation of the Leonids, 
one of the great annual showers of meteors. 
Dr. Olivier is a leading authority on this 
phase of astronomy and is the author of 
the book "Meteors," also of "Comets." He 
holds in his hand a ruler used for lining 

lip the meteor with the background of stars 
the moment it  appears, a method which 
adds to the accuracy of plotting and sim
plifies the work. 

In an account of a night's observation, 
published in the A mateur Astronomer, of
ficial organ of the Amateur Astronomer's 
Association ( New York ) , of  which he is 
secretary, Mr. Kingsbury says: "I  am sure 
you will be amazed to learn that the total 
count of meteors observed wa5 2586. The 
record for the largest individual total is 
485, and the largest number seen in any 
one half hour period was 96. I don't re
member how many fireballs we saw, but 
there must have been fifteen or twenty." 

• 
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F O R TY P E R C E N T  C O M P L E T E D  

B E F O R E  T H E  K E E L  I S  L A I D  PERHAPS nothing is  more indicative of the ad
vance in the ilrt of shipbuilding than the fact 

that months before the keel is laid, the parts of  a 
new ship are formed and equipment built so that 
there will be no delay after the essential "backbone" 
is laid down. Craftsmen of the foundry, the plate 
and angle shop, the machine shop, lumber yard, 
and of numerous other nationally important indus
tries are the unsung creators of the pre-formed 40 
percent of the structure of the throbbing monsters 
of the ocean travel lanes. The photograph shows 
assembled bulkheads in position on a new Grace 
liner now being built for Panama mail service. 



All photographs courtesy or Yerkes Observatory 
Like all of the outer planets Saturn is not thought to be a 
likely place for life to exist, because it is altogether too cold for it 

By H I R A M  P E R CY M AXI M 

WHAT IS IT ALL ABOUT? 

ONE of the questions that occa
sionally come to all of us is : 
What is this great scheme of 

nature all about '? In thinking about it, 
we picture ourselves standing upon our 
little earth, peering out into surround
ing space, marveling at the great cen
tral sun-speculating as to our brother 
and sister satellites of the sun-won
dering about the distant fixed stars, 
their incredible distances and numbers 
-awed at the vastness of it all and at 
the perfect system and order that pre
vail-wondering what it possibly can 
signify. 

What could have been the beginnings 
of such a stupendous mechanism? How 
is it going to end? Where does the 
phenomenon of life fit into the great 
picture ? What is to be the future in
fluence of intelligence on it all ? We 
humans have been asking ourselves 
these and many other basic questions 
for centuries. Let us see how far we 
are able at present to go in answering 
some of them. 

We have come to classify living or
ganisms as the organic. We classify the 
rocks and minerals as inorganic. Look
ing out into space we find an inorganic 
universe, for we have never discovered 
a single bit of  positive evidence of the 
organic in all our searchings through 
interstellar space. Here on earth it is 
entirely different. We see the earth 
literally teeming with all kinds of the 
organic, each example of which is able 
to reproduce its kind. One of these ex-

amples has developed, after thousands 
upon thousands of generations, an in
telligence, something unique in the 
entire universe, at least as far as we 
have been able to find out. We humans 
are of course the ones which possess 
this intelligence, and possessing it we 
make use of it to reach out into space, 
and to wonder what is the explanation 
of all the things we notice. 

WE must realize that this intelli
gence of ours is something quite 

recently acquired. None of our thou
sands of fellow creatures on earth have 
any of it, at least in the sense that we 
are considering. But, notwithstanding 
the fact that we are able to build rail
roads and airplanes and telescopes, and 
understand many of the complex laws 
of nature, we probably are only at the 
dawn of things. We are prone to think 
we are well informed, but we are only 
just beginning to uncover nature's 
mechanisms. We do not yet know 
whether we are alone in the great 
cosmos. We have no idea at all whether 
in the whole domain of space-whether 
among all the billions of celestial 
bodies-this insignificant little earth of 
ours is the sole abode of an intelligence. 
We are like a little tribe of bushmen 
in the wilds of Africa, with no knowl
edge that there are any other human 
beings besides themselves in all the 
world. 

Men have been asking themselves 
about these matters for centuries. As 

long ago as Ptolemy's time the latter 
was asked where man stood in the 
universe. Ptolemy's answer was, "At 
the center." Galileo, only 300 years ago, 
came to the conclusion that this answer 
could not be right. He believed it should 
be, "Man lives on one of the smaller 
bodies which revolve about a great cen
tral sun." Two centuries later scientists 
showed that Galileo was not wholly 
right in believing the sun was the real 
center. They believed that there were 
millions of suns, each surrounded by 
planets, and that life might be expected 
to exist upon some of them, just as life 
exists on at least one of the planets of 
our sun. Today's astronomer now modi
fies the answer again, to the effect that 
"life appears to be a great rarity in the 
cosmos, for we know of no type of 
astronomical body in which the condi
tions can be favorable to life, except 
planets like those surrounding our sun, 
and planets are rare." Sir James Jeans 
is the author of this answer. 

From this we begin to see that in all 
probability we intelligent beings on 
earth are terribly alone and adrift in 
a transcendently vast ocean of time, 
space, and energy. The evidence is that 
we have been thus adrift for a very, 
very long time, as we measure time
far longer than we have been taught to 
believe by our forebears. When we wish 
to refer to long stretches of time we 
humans speak in terms of centuries, but 
our human standards are pitiably small 
ones. We must think in terms of mil-

199 
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lions of centuries when we consider 
astronomical time. For example, our 
earth has heen revolving around the 
sun for some twenty millions of cen
turies. Geological records and radio· 
active deposits assure us of this. Man 
himself has been the upstanding crea
ture we see him today for five thousand 
centuries. 

The evidence indicates that the crea
ture that eventually became man passed 
out of the ape stage about five hundred 
thousand years ago. Century 
after century passed, during 
which he was forced to develop 
an intelligence in order to feed 
himself and escape his enemies. 
On this basis, something like 
4970 centuries had to pass be
fore he had acquired a men
tality that enabled him to sus
pect that he was adrift in space 
on some kind of satellite reo 
volving around the sun. This 
was only 3000 years ago. It was 
only 440 years ago that a man 
named Columbus lived, who had 
quite a time of it making his 
fellow creatures believe that the 
earth was round. It was only 
299 years ago that Calileo was 
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is the 100-inch reflector at Mount Wil
son. It has disclosed the disconcerting 
fact that there are hundreds of thou
sands of galaxies, more or less like our 
Milky Way, and some astounding facts 
have also been discovered about the 
details of these "island universes." We 
are building a 200-inch telescope and 
we have reasons to believe that it will 
disclose that there are millions of 
galaxies. How far into the depths of 
space this manifestation of unthinkable 
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cent material were pulled out and 
flung off from the parent body. These 
masses followed natural laws and coal
esced, became spherical in shape and 
gradually cooled down to the condition 
in which we see them today, the nine" 
known satellites of the sun. We know 
with considerable exactness their di
ameters, densities, periods of rotation, 
orbits, temperatures, composition-and 
their names. Ascertaining their names 
was of course a most difficult deter

mimition. 
It will help us judge the 

other evidence if we run through 
what we know about the other 
planets. Starting from the par
ent sun we find Mercury, which 
has been known from remote 
antiquity. It is very much smal
ler than our earth. It probably 
keeps the same face always 
toward the sun, so that it is 
eternally hot enough to melt 
lead on one side and eternally 
dark and intensely cold on the 
other side. Life might exist there 
in the border lands between kill
ing heat and killing cold, but 
as yet we have no evidence at 
all of such life. 

cast into prison because he 
preached that the earth was not 
the center of the universe. Thus 

The Great Nebula in Orion, a "diffuse" nebula. 
These have nothing in common with spiral nebulae 

Venus is next. It is about the 
size of the earth. Its days and 
nights are probably several of 
our weeks long. Whether life we see how recently this crea

ture man has acquired his present fund 
of knowledge. 

T
HIS earth on which we find our
selves adrift as we awaken intellec

tually, accompanies its parent sun on 
some kind of j ourney through space 
of which we know almost nothing. 
Where we are going, and why, fills us 
with an immense wonder. Our parent 
sun is quite an average star. There is 
nothing at all unusual about it if we 
compare it with the 30,000 million 
stars which form a galaxy which we 
call the Milky Way. Thirty thousand 
millions of suns is a lot of suns, at least 
as we poor little earthians view num
bers and regard suns. To be an in
habitant of one of nine planets of a 
single sun among this vast horde 
leads us to wonder whether we are 
as important as we thought we were. 

But this is not the worst of it, as we 
found when we continued to develop 
new apparatus with which to explore 
the depths of space. The trouble began 
when one of us made the discovery of 
the "island universes," the spiral or 
extra-galactic nebulae. Up to that time 
we thought that our incredibly enor
mous Milky Way was the entire uni
verse. While we were busy trying to 
readjust things, the news came from 
the big observatories that a large num
ber of new galaxies had been photo
graphed. Where was the thing to end? 

The largest telescope we have today 

numbers of stars goes fills us again 
with a great awe. This is what Einstein 
is trying to figure out at the present 
time. When one thinks about it he 
realizes that probably we of today 
know just about as much about cosmic 
geography as the early Egyptians 
knew about the geography of the earth. 

As we look into these matters we 
behold ourselves j ust awakening to our 
surroundings. On the face of things 
we occupy a position of the most mag
nificent insignificance. We organic crea
tures appear to be living in a universe 
that takes almost no cognizance of life. 
We seem to be a sort of by-product. 
As will be shown later, this universe is 
not only indifferent to organic life, but 
seems actually hostile to it. If humility 
is good for our souls, then we should 
have extraordinary souls, for as we 
look out from our little speck of cosmic 
dust and realize the facts, we cannot 
but become superlatively humble. 

What do we find about the begin
nings of this earth of ours? This is a 
very important question, one that has 
been given much study. The evidence 
leads to the belief that all of the 
satellites of the sun were flung off from 
the latter when some great stranger 
star wandered in from outer space in 
the long ago. This huge wanderer must 
have passed close to the ancestral sun. 
The gravitational pull created such an 
enormous tide on the surface of the sun 
that stupendous masses of incandes-

and intelligence in any form reside 
there we have no idea, for we have 
never seen its actual surface. What we 
see is the top of its clouds. 

Except in the polar regions of our 
earth, the temperatures run from 125 
degrees to about 40 degrees below zero, 
Fahrenheit. We have an atmosphere 
and an unlimited amount of water. Man 
has evolved under these conditions, and 
he finds them generally very pleasant, 
for unless he abuses his privileges this 
old earth is a fine place in which to 
live. 

N
EXT beyond the earth comes Mars, 
which is smaller than the earth. 

Being farther from the sun it receives 
less heat. Its day is 24 hours, 37 min
utes long. On its equator the temper
ature may rise to an average of 50 de
grees in the day time. At night the tem
perature probably goes close to zero, 
Fahrenheit. A small amount of moisture 
appears to remain upon Mars, and the" 
kind of life we know on earth could 
exist there. If vegetation of some sort 
lives there, as Lowell thought, then it 
can be argued that animal life must 
also exist. 

The late Percival Lowell, whom I 
suspect may have had an abnormally 
acute vision, used to insist that the 
straight lines which he saw on the sur
face of Mars must be the work of in
telligent beings. Straight great-circle 
l ines are not the lines that nature would 
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make. We have not been able to photo
graph these lines, and by some their 
existence is questioned_ The inability 
to photograph them, however, need not 
prove that they do not exist, since the 
limitations of astronomical photography 
are such that they would hardly show 
if actually present. Lowell was stead
fast in insisting that the lines were 
there, and he believed the evidence was 
good that they were irrigation canals 
which brought water down from the 
melting snow at the poles. This water 
made vegetation possible, in his opinion, 
and it was this vegetation, extending 
back 20 or more miles on either side 
of a canal, that gave the difference in 
color that made a line visible from the 
earth. 

This is all the evidence that we pos
sess as to the existence of life anywhere 
else in the whole universe than on earth. 
It must be recognized that we have not 
been able to do very much searching 
of the universe for living substance, 
because if life and intelligence of a 
high order were present elsewhere than 
on our earth, we should not be able to 
communicate with it because of our 
own backward state. An intelligence lo
cated in outer space could, indeed, have 
been sending out signals for centuries, 
yet we would have been too backward 
to detect them. The only means of inter
stellar communication of which we have 
any knowledge is radio, and as that has 
only just appeared on earth it 
is in a very primitive state. 

N ext beyond Mars are the 
asteroids, the largest of these 
being Ceres which is about 480 
miles in diameter. We have 
found four other asteroids of 
comparable size, each about 100 
miles in diameter. There are 
countless smaller ones. 

SCIENTIFIC AMERICAN 

that it must consist of countless small 
stones, pebbles, and grains. We know 
very little about conditions on the sur
face of Saturn_ It is perpetually cloudy, 
so we have never seen the surface. The 
temperature on the surface of the plan
et, if there is a real surface, must be 
around 300 degrees below zero, Fahren
heit, owing to the great distance from 
the sun. 

Next comes Uranus. He is four times 
larger than our earth. His density is 
so much less than that of water that we 
suspect that he is some kind of gas_ His 
year is about 84 of our years. Uranus 
is a long, long way out from the sun and 
consequently receives only a fraction of 
the heat that we do. The temperature 
must be away down in the hundreds 
of degrees below zero, Fahrenheit, and 
if beings live there we are very sorry 
for them. 

NEXT comes Neptune, 30 times as 
far out in space from the sun as 

we are. The sun is 30 times smaller to 
an observer on Neptune than it is to 
us earthians_ The temperature must be 
near absolute zero, 400 degrees or more 
below the Fahrenheit zero. We cannot 
imagine life existing in such a place. 

We thought that Neptune was the 
outer member of the family until a few 
months ago, but we now find that we 
have another member, Pluto, who roams 
away out in cold space even beyond 
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are too far away are too cold for life. 
The matter of communication across 

interstellar space becomes of interest 
at this point. Radio waves represent 
our first tool with which it may prove 
possible to carry a signal across the 
great reaches of astronomical space_ 
If among the billions of stars there are 
some which have a family of satellites 
such as our own sun has, then it is 
reasonable to expect that some of these 
satellites would be in a zone of tem
peratures where life could exist. If life 
does exist somewhere else, and it is 
reasonable to expect that it does, then 
some day someone is likely to encoun
ter, by means of radio, an extra-ter
restrial intelligence_ What a sublimely 
dramatic moment it will be for those 
concerned when this first interstellar 
contact is made! Will it not dwarf every 
other dramatic incident that ever hap
pened upon this earth? How will a 
language be worked out? When a rudi
mentary language has been agreed 
upon, think of asking this extra-ter
restrial intelligent being what sort of 
creature he, she, or it, is. Comparisons 
will be out of the question, as it would 
mean nothing to the other party to ask 
him whether he looks like a man or a 
crab or a chestnut burr. And think of 
asking "it" where "it" resides! On what 
celestial body is "it" located? And what 
if "it" were to turn out to be an intelli
gent insect sort of thing, or an intellec

tual vegetable. It might easily 
be. For illustration, we are what 
we are physically purely be
cause of fortuitous environment 
in the dim past. 

NEXT beyond the asteroids 
comes Jupiter, the largest 

of all the sun's children. Jupiter 
is 11 times the diameter of the 
earth, and 1400 bodies the size 
of the earth could be packed 
into the space occupied by it, 
with plenty of room to spare. 
Jupiter's density is only one and 
one-third times that of water. 
Its year is almost 12 of our 
years_ The temperature on the 

A small section of the Milky Way, which is  prob. 
ably our spiral nebula, with billions of suns 

THERE are factors which 
have to do with interstellar 

communication which must not 
be overlooked. Were it to be our 
next door neighbor Mars with 
whom we were to make contact, 
it would take about two minutes 
for the signal to travel across the 
intervening distance between 
earth and Mars. Radio waves 
are a kind of light, and the 
velocity of light is 186,000 miles 
per second. Mars is very close 
by, astronomically speaking. 
However, were our communicant 
to be an intelligent being lo
cated on one of the planets of 

part which is visible is probably about 
250 degrees below zero, Fahrenheit. If 
an intelligence exists there it must be 
built into a different kind of physical 
body than we know anything about. We 
know very little about Jupiter beneath 
the dense banks of clouds we see. 

Next comes Saturn, the planet with 
the unique ring. Its density is less than 
that of water. Its year is 29% of our 
years. It has nine moons and a remark
able ring which puzzled us earthians 
for a long time. We now have deduced 

Neptune_ We know almost nothing 
about him, as yet, beyond the fact that 
he is small and probably a thoroughly 
dead and frozen world. 

This ends our family, which we call 
the solar system. These are the nearest 
bodies to us in space. From what we 
have reviewed of our knowledge con
cerning them we are led to infer that 
only in a very narrow zone can a kind 
of life exist that we are able to imagine. 
Those satel l ites of a star that are too 
near it are too hot, and those that 

one of the stars of the Hercules Cluster, 
for example, it would take the radio 
wave 40,000 years to cross the space 
between the earth and that planet. Like
wise, it would take another 40,000 years 
for the signal from the planet in Her
cules to come back-that is, 80,000 
years for a message to go to Hercules 
and for the answer to get back to earth! 
This may cramp the style of those who 
in future centuries endeavor to carry on 
a correspondence with somebody in 
Hercules. The service will be poor. 
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This point is elaborated in order to 
emphasize the sublime distances we 
become concerned with when we get 
into astronomical matters. Before we 
become involved and confused by such 
inconceivable distances, let us look at 
some of the things that are nearer home. 

The celestial cataclysm which caused 
the birth of the family of planets of 
which our earth is one seems to have oc· 
curred about 2000 millions, possibly 
4000 millions, of years ago. It required 
all the intervening time between this 
time and 1500 millions of years ago for 

How the moon originated is un
known ; some think from the earth 

conditions to come about which would 
permit life to appear. This first bit of 
life probably was a very simple pro
toplasmic cell. It is thought of as the 
simplest living organism. Whether it 
was originated on earth, or whether it 
crossed interstellar space to reach earth, 
we are not sure. Some maintain that it 
originated here from a combination of 
chemical reactions. Scientific men have 
worked at it for years, but they have 
never been able to repeat this combina· 
tion. In other words, we cannot seem 
to create life. If life were carried here 
from some other heavenly body-and 
this might be possible since we receive 
daily many tons of cosmic matter-then 
it would follow that life exists else· 
where in the universe. Certain forms 
of life, such as seeds, are able to with
stand extremely cold temperatures, and 
germinate when returned to favorable 
conditions of temperature and moisture. 
This lends credibility to the cosmic 
origin of life. 

WHA TEVER its origin, which is 
almost wholly a matter of specu

lation, we know that life exists in a 
microscopic bit of transparent, gelatin
like material. It is a thoroughly unim
pressive speck of matter. It contains 
no hint of its tremendous potentialities. 
Yet its potentialities are tremendous, 
for a similar mite probably was your 
and my ancestor. Viewed in some ways 
this is unfortunate, because some of us 
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are very proud of our ancestry. To have 
sprung from a lowly origin is some
thing that some of us are prone to gloss 
over. Old families are also very proud 
of the fact that they are old. This again 
is a matter that does not bear too much 
investigation, for there are any number 
of beetles, lizards, and crawling things 
whose immediate family is many times 
older than ours. 

The most primitive and simple life 
cell is composed of oxygen, nitrogen, 
hydrogen, and carbon. There is nothing 
else in it, because the total weight of all 
of these elements equals the weight of 
the cell. The difficulty comes when we 
realize that those cells have the amaz
ing power of spontaneous motion, as
similation, and reproduction. No com
bination of these chemical elements that 
we have been able to make has these 
spontaneous powers. The great question 
is, why not? It appears to be another 
rule of this mysterious game that living 
organisms are so adjusted, or something 
is so adjusted, that they are enabled to 
make themselves suit their environment. 
The offspring always are slightly dif
ferent from the parents, and when these 
differences do not fit in with the envi
ronment that the cells happen to find 
themselves in, the cells die. But some 
of the cells have differences that suit 
the environment. These cells survive, 
and produce their offspring, which pos
sess still other differences, and we have 
what Darwin called natural selection. 
This is one theory of the cause or 
method of evolution. 

I
T looks as if the first living cell ap
peared here on earth some �500 mil

lions of years ago. So far we have not 
decided how it got here, but it did get 
here, and you and I are the proof. It 
took, on this basis, 1499% millions of 
years for evolution to develop from the 
first protoplasm a creature that we can 
call man. This means that man appeared 
only some five hundred thousand years 
ago. That is very recent. He evolved from 
an ape· like creature, so the evidence in- . 
dicates, gradually assuming the erect 
posture on account of being left by 
climatic changes in an open country 
where there were few frees, and where 
he was compelled to depend upon his 
fleetness and his wits to escape being 
eaten by his enemies, and for his own 
food supply. 

When he came down out of the trees 
this creature, who eventually was to 
become man, was a pretty rough speci
men. I suspect that he was very hairy 
and that his table manners were not 
quite what we should like to have in 
one of our ancestors. But he had the 
makings of a real man in him. It took 
about 497,000 years for him to learn in 
the school of adversity that he must 
discard superstition, and accept only 
ascertained fact. It was only 3000 years 
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ago that man reached the stage of in
tellectual development where he began 
to suspect that the earth revolved 
around the sun, instead of the sun and 
everything else revolving around the 
earth. It required another 2700 years 
to develop a man who could invent and 
build a telescope. This was Galileo, who 
lived only 300 years ago, and it re
quired until two years ago for us to dis· 
cover that there was a ninth planet in 
our own solar system. 

So it becomes quite evident that we 
proud rulers of the earth, with all our 
big cities and our railroads and other 
accomplishments, are only just emerg
ing from animalism. Since the first of 
us came down out of the trees, until 
today, only six one-hundredths of one 
percent of the time have we had tele
scopes, knives and forks, and any real 
knowledge of what we are looking at 
when we gaze into the sky at night. 
We human beings have only just awak
ened, intellectually. We are at the 
threshold of things. Thus it is that we 
know so little about life and whether 
or not it exists anywhere else in the 
great cosmos than on our earth. 

WE who live today will be regarded 
by our descendants of a million 

years hence as creatures who groped 
about in the darkness before dawn, in 
the misty gloom of the morning of un
derstanding, when ignorance, supersti
tion, and animal instinct combated at
tempts to understand nature's truths. 

There is no better way to illustrate 
how little we know than to point to 

The sun is simply the nearest star, 
one of many millions in our galaxy 

recent astronomical photographs. A 
few of these are reproduced with this 
article. These pictures are profoundly 
impressive. They show many things 
about which we know nothing. They 
fill us with a great awe. No eye, even 
when assisted by the most powerful 
telescope, may see what most of these 
photographs disclose, for the eye is not 
cumulative in its action. The photo
graphic plate is cumulative. Many of 
these celestial pictures are the results of 
several hours' exposure, whi l e the eye 
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can see no more after five hours than 
after five seconds. But the photographic 
plate accumulates the light and an ob· 
j ect utterly below visibility to the eye 
may, after several hours, create a very 
distinct effect in the sensitive emulsion 
of a photographic plate. Thus it is that 
an area of space, which is vacant to the 
eye, is found to be filled with all man· 
ner of strange and wonderful things.1 

It will be observed that in one of the 
photographs there are large and small 
dark areas. It seems likely that these 
dark areas are not "holes" through 
which we look out into empty space, 
but instead are enormous clouds of some 
sort of opaque matter. We are able to 
examine only objects which radiate or 
reflect light. Since this opaque material 
offers us no way to investigate its nature 
we can only surmise what it is. Some 
day we may unravel the mystery. 

It is inspiring to realize that the light 
that effected the chemical change in the 
silver salts of the plates from which 
these photographs were printed actually 
crossed the great, mysterious interstel· 
lar space, a place that we shall never 
visit. In the case of the more remote 
extra·galactic nebulae this light started 
on its journey long before a creature 
that could be called a man appeared 
upon earth, and during all the vast 
stretches of time that it took to devel· 
op a civilization out of a herd of ani. 
mals, this light has been traveling at a 
velocity of 186,000 miles per second. 
Sublimely great, indeed, must be the 
distance. 

In a number of years we shall have 

The best photographs of Mars do 
not equal our visual observations 

the new 200-inch telescope. This tele· 
scope will carry us three times farther 
into the depths of space than human in
vestigations have penetrated. A celes
tial domain 30 times the volume of what 

1 In the case o f  the planets i t  i s  j ust the re
verse-the eye, i n  the brief  o c c a s ion.al  snatc�e s  
of a fraction o f  a s e c o n d  at a t i m e  dunng 
which atmospheric refraction permits undis
to rted see ing, glimpses details  which are a�
tually blurred in photographs because of th,s 
very same cumulative e ffect, the distorted 
images a s  well as the others overlapping on 
the plate. The subject i s  too involved to ex
plain here.  I t  would demand an article in 
itself.-The Editor. 
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we know today will be opened to us. 
Supplemented by the work of our 
mathematicians, of  whom Einstein is 
the outstanding figure, the observations 
that will be made will advance our 
knowledge of cosmic geography more 
than Columbus advanced our knowl
edge of terrestrial geography by his 
discovery of America in 1492. 

To complete our picture, let us glance 
at what we may estimate as the prob

able time that human life may be ex
pected to endure on the surface of the 
earth. It depends upon our sun. The sun 
must continue to supply us with that 
very exact amount of radiation which 
will not run temperatures above 150 
degrees Fahrenheit, nor below 100 de
grees below zero. This is a range of 
only 250 degrees. When we realize that 
we can see billions of examples of tem
peratures as high as millions of degrees, 
and other examples of temperatures 
several hundred degrees below zero, we 
become conscious of the fact that our 
existence hangs upon the very slender 
thread of a maximum variation of only 
250 degrees Fahrenheit. 

But temperatures on earth have 
been relatively steady for many mil· 
lions of years and the chances are 
that they will continue to be so for 
more millions. As we have seen, the age 
of life on earth is about 1500 million 
vears. The radiation from the sun is 
�t the expense of its mass. No less 
than 360,000 million tons of matter is 
destroyed every day in order to main
tain the present radiation of the sun. 
Poor old Sol weighs 360,000 million tons 
less today than he weighed at this time 
yesterday ! By our human standards this 
prodigal expenditure cannot keep up 
for very long, but our human stand
ards are not astronomical standards. 
Computation shows that the sun is not 
very much different today than it was 
when the planets were born. The weight 
of the sun is so inconceivably great that 
in order to show any material change in 
weight or radiation we must go back, 
not 2000 million vears, but five million 
million years. The sun weighed about 
twice as much then as it does now, and 
was correspondingly brighter and hotter. 

NOW let us look in the other direc· 
tion. The sun is unquestionably a 

dying star. It loses some of its weight 
every year, and this means a loss of 
gravitational pull and a loss of radia· 
tion intensity.  In other words, we may 
expect the earth to draw gradually 
farther away from the sun, and we may 
also expect the sun gradually to cool off 
as millions of years roll around. This 
means one thing only-death by cold. 
Just as sure as we can be of anything, 
are we sure that life will eventually be 
frozen off the earth. Temperatures need 
drop only 100 degrees below where 
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they are now in order to kill a great 
many of us. Some probably would 
survive, and of these some of their 
ultimate offspring would have char
actensucs favorable to very cold 
weather. If time enough elapsed men 
arid women would evolve into Eskimo 
types. Even this ignores the question of 
our food supply, which would be af
fected much earlier. In any case, in the 
end even these descendents of ours must 
perish. 

This is a gloomy outlook. It has one 
consolation, and that is that it will be 

Jupiter's actual surface is prob
ably concealed by banded clouds 

a long time before all this happens. It 
works out to be something of the order 
of a million million years. As we have 
been here only half of one million, it 
becomes evident that things have just 
begun, and that there is a long time 
ahead in which to build and plan and 
enjoy. 

What sort of  beings shall we be  even 
one million years hence ? If  we go on 
advancing in accumulated knowledge 
as we have advanced since the time of 
Columbus, our future condition will be 
impossible to imagine. This leads us to 
the next and last question: If no acci
dent happens, and if human beings go 
on developing and advancing in knowl
edge ever faster and faster, what is 
to be the influence of intelligence on 
the cosmos ? Is it possible that intel
ligence is the big aim and object of 
creation ? Will intelligence dominate 
the universe ultimately, controlling the 
orbits of celestial bodies and directing 
evolution ? 

WE are inhabitants of the universe 
and as we gaze into the sky on a 

clear night we are filled with a great 
feeling of reverence, for we realize that 
we are looking at the Great Machine in 
operation. We see ourselves standing 
upon our little insignificant speck of 
cosmic dust, awed and inspired at the 
great picture, conscious of our own un· 
importance, understanding our prob
able beginnings, realizing our inevitable 
end, and wondering and wondering what 
it is  all about. 
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MAN·MADE EARTHQUAKES PLUMB DEPTHS OF GREENLAND'S ICE 

By the use of one of the geophysical methods of prospect
ing for large bodies of ore, a German expedition has 

sounded the depths of Greenland's ice. As a result of their 
work, it appears that Greenland is a gigantic bowl filled 
with ice and surrounded by high mountains. In the seismic 
method used by the Germans, soundings are made by de
tonating an explosive charge in a hole in the ice at a mea-
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sured distance from an observer's station. By telephone, the 
observer is given the exact moment of the explosion. The ex
plosion waves strike solid earth beneath the ice and are 
reflected to the observer's instruments. Knowing the speed 
of such vibrations through ice and the actual lapse of time 
between the moment of the explosion ·and the receipt of 
the reflected waves the depth of the ice may be calculated. 
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War Declarations 

WITH one world power "passively" 
protecting its investments and its 

nationals in its nearest neighbor coun
try, and many other parts of the world 
seething and ready to flare up at a 
moment's notice, Alanson B. Houghton, 
our former Ambassador to Great Brit
ain, treads dangerous ground in stating 
that the right to declare war should be 
vested in the people of a democratic 
state rather than in their elected exec
utives. The argument for this is that 
those who govern us  are elected on do
mestic i ssues and their j udgement may 
not be at all representative of the peo
ple's will when confronted with a situ
ation involving war or peace. They can 
declare war, the argument continues, 
but they can not suddenly declare an 
armistice ; and once war is declared, 
the people have to see it through al
though the majority may favor peace. 

There is commendable idealism in 
this argument but, with due respect to 
Mr. Houghton, it is believed that he 
looks too far into the future. Man has 
thoroughly proved his ineptitude in 
governmental affairs ; and if his elected 
representatives may not be counted on 
to decide wisely in a question of war, 
how much chance has he to do so ! 
Given the opportunity to vote for peace 
or war, the individual will perhaps have 
time to think over the question calmly, 
but the chances are that he will listen 
to j ingoists, politicians, pacifists, par
lor pinks, reds, and other detestable 
propagandists until he's in a hopeless 
muddle. Furthermore, elections take 
time while war crises develop overnight, 
and an aggressor nation might launch 
such an offensive that the hesitant one 
would have no need for an election ; 
it might be conquered and occupied by 
the enemy long before all the soap box 
propagandists have finished their va
ried exhortations. Give us peace but 
not peace at any price. 

Another False Alarm 

WITHIN the past year or two there 
has been a vast amount of com

ment in the press and from the pulpit 
concerning the new rapprochement of 
religion and science. To all appearances 
there has been a veritable love feast 
between these two, which were previ
ously more or less at war. Many have 
said, "See, I told you it would happen ; 
the scientists are at last coming around 
to our position with regard to the ques· 
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tion. They now admit that the universe 
is not run merely on a cold cause-and
effect basis. They must now admit that 
man, the most important thing in it, 
h as free will." 

What started all this ? 
Something very small, when the 

amount of notice given it is considered. 
The brilliant German physicist Heisen
berg discovered a short time ago that 
it was utterly impossible to determine 
both the position and the speed of a 
given electron_ This has become the 
"principle of indeterminacy," and it 
has been construed to mean that, as Sir 
J ames Jeans puts it, "nature abhors 
accuracy and preCISIOn above all 
things." Not only Jeans but A. H.  Comp
ton and Millikan and Eddington and 
others of great fame--men who have 
a "big public"-have given encourage
ment to this idea and the clergy have 
not been slow to seize hold of their en
couragement. It would mean-this prin
ciple newly discovered-that there was, 
after all, no required order in the events 
of the universe, since the tangible uni
verse is made up of electrons. It would 
mean the end of the old cause and effect 
principle, so dearly beloved of the hated 
materialists-if it were thus construed. 

But is it so ? Many physicists seri
ously question this_ What they ques
tion, to be exact, is not Heisenberg's 
principle of indeterminacy, but the in
terpretation that has been given it
and hence the inferences concerning 
religion and free will to be made from 
that interpretation. All the principle of 
indeterminacy means is that man has 
no way of determining both the position 
and speed of a given electron, not that 
there is no determinacy in each. In 
other words, these fundamental facts 
are indeterminable but not indeter
minate. 

It makes a lot of difference. 

Pessimism or Prosperity 

IT would seem that we have become a 
nation of cowards. Our pessimism 

seems to have beclouded our vision and 
dulled our reason. Businesses become 
more fearful for their continued exis
tence, retrench, cut salaries, lay off 
employees. Seeing these things, those 
fortunate ones with work, retrench, cut 
expenditures, wear worn-out clothes, 
drive rattly old cars, do without neces
sities_ Demand is lowered and produc
tion decreases further. Companies re
trench further, lay off more employees. 
Thus are forged the links of a chain of 
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fear that is binding us down. Like 
Sisyphus rolling his stone uphill only 
to have it roll down again, businesses 
and individuals retrench in the effort 
to assure their economic security only 
to find that they have lessened the eco
nomic security of the country at large. 

Banks that are solvent close their 
doors because of their depositors' fears. 
For fear of such bank "failures," peo
ple hoard their money, keep it in some 
hiding place about their homes. Govern
ment figures show that hoarded cur
rency totals something over a billion 
and a quarter dollars, that sum being 
the amount outstanding which is not in 
active circulation in the regular chan
nels of trade. At the same time, savings 
banks show a larger total of deposits 
than ever before in the history of the 
country. Most of this deposited money 
is at work but much of it is not ; an 
amazingly large percentage lies in the 
vaults and is simply hoarded cash, be
cause banks are lending so little. The 
assets of several banks of which we 
recently heard are over 90 percent 
liquid ! Whether or not fear put any 
of this hoarded money in these banks, 
fear certainly keeps it  there. 

With the initiation of the American 
Legion's campaign, in February, to 
coax business and industry to make 
1 ,000,000 jobs for the jobless, a bright 
ray of hope for the near future shines 
through the murk of fear and pessi
mism. Thousands of Legionnaires will, 
during this campaign, endeavor to ob
tain the pledges of 1 ,000,000 employers 
each to take on at least one additional 
employee. With the present hopeful 
signs of better business in the offing, 
and with the Administration's several 
plans to alleviate existing sorry condi
tions working parallel to it, the Legion's 
plan is a glorious portent of better days 
soon to come ! 

We join the country's leaders in urg
ing the unqualified co-operation of 
each and every one in the splendid 
campaign of this great non-political, 
patriotic organization. You employers : 
Take on at least one more employee. 
You manufacturers and business men 
and bankers : Put your idle money to 
work. You individuals : Get out your 
hoarded currency and put it into a 
safe institution where it will add to the 
credit structure of the country, or in
vest it in some sound security such as 
government bonds. That hoarded billion 
and a quarter dollars, if properly cir
culated, would form the basis of more 
than 10 billions of dollars of credit ! 
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A striking view of our two great aircraft carriers, the U. S. S. Saratoga and the U. S. S. Lexington, and of 
our floating airship dock, the U. S. S. Patoka, during maneuvers near Panama, from the U. S. S. Los Angeles 

AIRCRAFT AND NAVY TREATY STRENGTH* 
By C H A R L E S L. L A W  R A N  C E 

Presi dent, Aeronautical Chamber of Commerce of America,  Inc .  

COMM

. 

AND of the air, so essential to 
the successful prosecution of a 
military campaign, is of equal 

importance in naval warfare. 
From the beginnings of aviation, 

naval officers have watched and aided 
the development of aviation. Unwilling 
to concede what was yet undemon
strated, they have consistently tried to 
appraise aviation at its true and prac
tical value in sea warfare and have, 
step by step, added to the air arm of 
the fleet. 

At first it was demonstrated that air
craft were of value only in controlling 
gunfire and scouting. Then it was 
demonstrated that they can be used to 
deliver major attacks with torpedoes 
and bombs, to protect surface vessels 
from enemy aircraft, and to perform a 
myriad of other services closely par
alleling the functions of the various 
arms of the fleet. It  now appears that 
probably nothing else has increased the 
striking power of navies to such an 
extent as the development of naval 
aviation. The fleet without aircraft in 
large numbers will find itself seriously 
handicapped in future engagements. 
Many concede that the fleet which is 
victorious in the future will be the one 
that is superior in air power. 
*Through the courtesy o f  U. S. A ir Services. 
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The United States has never been the 
aggressor in past wars. As a nation we 
are not interested in the conquest of 
other lands, only in the protection of 
our own territory. As has often been 
said, however, the best defense is an 
offense. We must have a fleet powerful 
enough to assume the offensive im
mediately upon the outbreak of hostili
ties. For that purpose we must have 
aircraft in sufficient numbers to take 
command of the air in the various 
theaters of the war. This means that 
our naval air forces must be large 
enough to defeat, not only the craft of 
an opposing fleet, but enemy aircraft 
that may be sent out from shore bases. 

AVIA TION has been growing in im
ft portance ever since the World 
War. Should another war occur, which 
is always a possibility, we will need air
craft of the most advanced military 
types in great numbers, and we must 
depend upon the aircraft industry for 
replacement and expansion without de
lay. The revenue obtained from the 
sales of commercial craft to transport 
lines, aerial service operators, private 
individuals, and industrial concerns is 
not sufficient at present to support the 
aircraft industry that we have in thi s  
country today, yet maintenance o f  this  

industry is essential to national defense. 
Without it we would find ourselves in a 
hopeless position in the event of a 
national emergency. The industry needs 
further support, in the shape of a con
tinuing procurement program, from the 
Government services ; in fact, its very 
existence will depend for a number of 
years to come largely upon the support 
it receives from the military depart
ments. 

I have pointed out elsewhere the fact 
_ that the Army could use more planes 
to advantage. So can the Navy. Like 
the Army Air Corps, the aviation 
branch of the Navy may be said to be 
as efficient for its size as any similar 
organization in the world ; but it is 
far from being large enough to assume 
and maintain the command of the air 
so necessary in time of war. We need 
more planes, more pilots to fly them, 
and more surface vessels to transport 
them to the scene of operations. So far 
no limitation has been placed on the 
number of naval aircraft a nation may 
possess, and I believe that if  we are 
wise we will seize the opportunity while 
it exists of building up our air strength. 

Our battleships and cruisers now in 
commission are well supplied with 
heavier-than-air craft. The five-year con
struction program, entcred into by the 
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Navy in 1926 providing for 1000 air· 
planes and completed one year ahead 
of schedule, has made it possible for 
war vessels equipped with catapults to 
carry from two to four observation and 
fighting planes, the latter to protect 
the former. But it is now found that 
the 1000 useful airplanes 
provided for in the procure· 
ment program are not suffi-
cient to go around after fur-
nishing craft needed by the 
training station at Pensacola, 
the United States Naval 
Academy, and two new 
cruisers. 

S CIENTIFIC AMER IC AN 

are now operating with the fleet day 
and night and in as severe weather as 
the surface vessels can withstand. 

Records of the Navy Department 
show that there were 168 planes 
assigned to the fleet aircraft squadrons 
in 1926. There are now 416. The 

I 
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compnsmg our present fleet, Navy 
officials testify, has just about been 
reached. Provision must be made for 
aircraft to equip our authorized ships 
concurrently with the construction of 
such vessels, and we must have more 
planes i f  our naval forces are to achieve 

the superiority of the air 
necessary for success at sea. 
It is obvious that ships to 
carry additional planes are 
needed, and that these should 
be ships designed for the 
purpose-aircraft carriers 
and flight deck cruisers
as recommended by David S .  
Ingalls, Assistant Secretary 
of the Navy for Aeronautics. WITH regard to per

sonnel, the Navy on 
June 30, 1931 had 737 quali
fied naval aviators, 330 en
listed pilots, 3136 enlisted 
men holding aviation ratings, 
and 9503 enlisted men on 
aviation duty. The Marine 
Corps has 98 naval aviators, 
33 aviation pilots, and a 
ground force proportional in 
size. It is apparent that more 
pilots are needed, and this 
situation is being rectified as 
rapidly as possible. An avia
tion construction course has 
been included in the Naval 

A fighting airplane gliding in for a landing on the old 
experimental aircraft carrier, the U. S. S. Langley 

Under the arms limitation 
treaties, both the United 
States and Great Britain may 
build 135,000 tons of aircraft 
carriers. Great Britain now 
has six of these ships, total
ing 1 15,350 tons. We have 
three with a total tonnage 
considerably less than that 
of Great Britain. The j oker, 
it is explained, lies in the 
fact that the Langley, the 
old collier Jupiter which was 
converted into an experi
mental aircraft carrier in 
1922, is the only one of our 

Academy curriculum, and indoctrinal 
flight courses are given all ensigns, at 
either Hampton Roads or San Diego, 
shortly after they receive their com
missions. In addition, the two years' 
sea duty formerly required is being 
waived in the case of Academy gradu
ates desiring to enter aviation. The 
latter is a concession of great value in 
strengthening our air defenses. 

Classes of 15  students each are com
mencing flight training at Pensacola 
every month with the exception of the 
months of June and December. In
cluded in these classes are a number 
of reserve student aviators, who are 
sent to sea for one year upon gradua
tion. The Navy Department has rec
ognized the value of a large and 
active reserve, and is attempting to 
build up this branch of the service. To 
maintain the efficiency of the reserve 
pilots, 13 naval reserve aviation bases 
and two marine reserve aviation bases 
have been established throughout the 
country where the reserve aviators may 
obtain "flight time" in both training 
and service type planes. 

Naval aviation has taken tremendous 
strides since the inauguration of the 
five-year construction program. There is 
no question about it. The efficiency of 
the personnel and equipment, as well 
as methods of handling aircraft at sea, 
have been improved materially. This is 
illustrated by the safety record, which 
has shown a continued improvement, 
in spite of the fact that Navy planes 

number of hours flown annually has 
increased from 63,000 to 272,455 ; the 
number of hours per plane from 74 to 
193 ; and the hours per fatality from 
3100 to 10,090.95. No fatalities have 
resulted from catapult shots, and only 
one fatal accident on the carriers, due 
to landing operations, has occurred, 
although a total of approximately 
30,000 landings have been made. 

The maximum number of planes that 
can be handled efficiently aboard vessels 

All photographs U. R Nun", oMr l a l  

three carriers that can be replaced, 
while four of the British ships are 
classed as experimental. Great Britain 
actually has used but 45,000 of  the 
135,000 tons allotted to her. We have 
used 66,000 tons in the Lexington and 
Saratoga, and although these ships 
have greater striking power than any 
others afloat, they are far from being 
all that could be desired in the way of 
aircraft carriers. 

This fact was forcibly illustrated in 

A Boeing fighter takes off from the Lexington. In the background are other 
planes being made ready to take off, and the bridge, gun turrets, and stack 
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the war games held off the Panama 
Canal last year. The problem was one 
of scouting. The Lexington, escorted by 
half a dozen cruisers, was ordered to 
determine the location of the Saratoga, 

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

ment of 66,000 tons, such a reduction 
would place us in a position of per· 
manent inferiority. In this connection, 
it should be remembered that Great 
Britain has about 50 merchant ships 

which could be transformed 
into satisfactory aircraft car
riers. This country has about 
14 such vessels. 

A study of the various dis· 
armament conferences re
veals the fact that the nations 
obtaining the concessions 
have been those wi th the 
greatest numher of ships 
built or building. At the first 
conference, held in Wash
ington in 1922, the United 
S tates obtained nearly every
thing that was asked, be
cause the fleet then in course 
of  construction would have 
heen the most powerful in 
the world. In subsequent con
ferences, Uncle Sam has very 
nearly "lost his shirt." He 
has had no more ships to 
scrap ,  nothing with which to 
back up his arguments. 

Naval students tell us that 
Seaplanes aboard a battleship. Here space is at 
a premium but the seaplanes earn their keep 

we must build up to the 
tonnage limit for aircraft carriers to 
forestall a reduction in this category 
when the next disarmament conference 
under the London Treaty meets in the 
spring of 1935, and this is undeniably 
true. The issue may even be forced at 
the conference called this year by the 
Preparatory Commission on Disarma
ment of the League of Nations. We 
may also expect a reduction in the per
centage of cruisers that may be fitted 
with flight decks. All the weight this 
nation could bring to bear was nec
essary to force an agreement that 25 
percent, 80,750 tons, of  the total cruiser 
tonnage, might he of the flight deck 

which likewise had six cruisers for pro
tection and had been ordered to seek 
the whereabouts of her si ster ship.  A 
cruiser of the Saratoga brood discov
ered one of the Lexington group. The 
commander-in-chief aboard the carrier 
was notified ; 70 planes took off ; and 
the Lexington theoretically was de
stroyed before she could launch a single 
airplane. 

Each of these carriers is 888 feet 
long, has a beam of 105 feet, and is cap
able of steaming 33lj2 miles an hour. 
The large flight decks and the high 
speeds these vessels possess naturally 
are advantageous to the operation of 
aircraft, but it now appears that the 
ships are too large, too vulnerable to 
be employed on scouting missions, one 
of their most important jobs. Destruc
tion of either the Lexington or Sara
toga, designed to carry 80 planes each, 
would mean the reduction of our com
plement of torpedo, bombing, and fight
ing planes by exactly one half. As a 
consequence, the sole function of these 
ships in time of war probably will be 
to bring combat planes within striking 
distance of the enemy, launch them, 
and then retire a safe distance to the 
rear. 
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type. I believe it is of vital importance 
to national defense that no further re
ductions be made in these categories. 

As a result of its experience with the 
Saratoga, Lexington, and Langley, the 
Navy Department has reached a de
cision that the most efficient carrier is 
one of 13,800 tons. The Ranger, the first 
carrier of this size to be constructed by 
the United States, probably will be de
livered in 1934. Navy officials have 
recommended the construction of four 
more vessels of the same displacement 
to fill the remaining 55,200 tons of 
carriers allotted to us under the treaties, 
fbns providing the country with a total 
of  seven useful carriers. We have been 
shown time and again that a paper navy 
means nothing. Construction work on 
these ships should be started without 
delay. 

THE London treaty permits the 
United States to have 180,000 tons of 

eight-inch and 143,000 tons of six-inch 
gun cruisers. The smaller vessels, it is 
generally agreed, are not particularly 
suited to our requirements. That is, 
tbe ordinary six-inch gun cruiser is not. 
Both the cruising radius and gun power 
are said to be small. Equip these ves
sels with landing platforms and a 
number of planes, though, and the story 
is entirely different. 

The small flight deck cruiser can 
accommodate from 20 to 30 aircraft, 
each of which can carry a 500· pound 
bomb. With this armament it should be 
possible for the light platform cruiser 
to defeat a number of cruisers of the 
same tonnage, or a group of destroyers, 
not equipped with aircraft. At the same 
time, the flight deck cruiser should run 
little risk of being destroyed, since it 
can remain out of range of the enemy 
guns, allowing its aircraft to conduct 

( Please turn to page 251 ) 

It is well known that it was only 
with great difficulty that the United 
States was able to prevent a reduction 
in carrier tonnage at the London Arms 
Limitation Conference. Certain powers 
sought to reduce it to 100,000 tons, 
arguing that the 135,000-ton limit was 
excessively high as evidenced by the 
fact that we had not built up to it. 
Having two ships with a total displace· 

The Lexington underway during a review by the President. Dozens of planes 
are lined up and waiting to take the air one after the other in rapid succession 



FROM THE ARCHEOLOGIST�S NOTE BOOI( 
A Mexican Treasure Trove 

THE most extraordinary archeologi
cal treasure ever discovered in the 

American continent was unearthed in 
an ancient fortressed city on Monte 
Alban, high above Oaxaca, Mexico. The 
work of excavation has been carried on 
secretly by Alfonso X. Caso, the Mex
ican archeologist. Hunt for the treasure 
was financed in part by the late Dwight 
W. Morrow. So cleverly was the treas
ure concealed that it was overlooked by 

View of the great steps and platform on Monte Alban, overlooking Oaxaca 

Mask covered with turquoises ; 
from the skull of a Mixtec warrior 

Cortes and his conquistadors 400 years 
ago. 

Several tombs have been excavated. 
The most important tomb, Senor Caso 
said, contained two rooms ; in one of the 
rooms were six dead warriors, j ewel
covered and ornamented with gold, 

seated around the wall. The skeletons 
had virtually disintegrated_ The pre
cious articles were at once removed and 
sent under guard to the Bank of Mexico 
for safekeeping. 

One of our illustrations shows a sac
red mask of  gold, turquoise studded. 
Excavations are being made around the 
principal site which includes a great 
acropolis platform and stairs. Dr. Clark 
Wissler thinks that the tomb is not of 
great antiquity because it gives evidence 
of such high development. Dr. Herbert 
J.  Spinden says that while such dis
coveries are common in the old world, 
this is  the first time that jewelry and 
works of  art have been found in a 
burial chamber of early American ori
gin. He says : "Study of these fine works 
of art will bring about a better appre
ciation of the artistic capabilities of 
Central American Indian triLes, and 

Model of Olympia, one of the two sanctuaries of Greece Model 

enable us to understand the emotional 
forces of  their civilization before the 
coming of the white man." The work 
will be abandoned in the rainy season, 
but will be resumed early in October. 

Classical Models 

MODELS of the two great sanctu
aries of ancient Greece have re

cently been added to the collections of 
The Metropolitan Museum of Art. The 
models were made in Berlin of wood and 
pasteboard and reproduce the topog
raphy and architecture of part of these 
great temples and surrounding build
ings, not as ruins, but reconstructed as 
presumably they were seen by Pausa
nias, the early forerunner of Baedeker 
in the second century of our era. The 
casts from the original structures are 
in adjacent galleries. 

the second great Grecian sanctuary 
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HOW COLD IS SPACE ? 
By H E N R Y  N O R R I S  R U S S E L L ,  P h .  D .  

MANY people are in
terested and not a 

Chairman of the D epartment of Astronomy and D irector of the O b servatory at Princeton University 
Research Assoc iate o f  the M ount Wilson Observatory o f  the Carnegie I nstitution o f  Wash ington 

-
few puzzled when thinking of 

"the cold of space." We all know that 
as one climbs a high mountain or 
ascends in an airplane the air gets 
cooler and cooler, until even in the 
tropics the temperature is permanently 
below freezing only three or four miles 
above the surface. Aviators making alti
tude records encounter air so cold that 
they must take special precautions to 
avoid injury. What would happen if in 
some wholly chimerical craft they could 
rise to a height of 80 miles instead of 8, 
and go on to 800, 8000, 80,000,000 miles, 
and so on indefinitely ? Would they 
find it hot or cold there '( 

The question must be answered in 
traditional Yankee fashion by another : 
What would be hot or cold ? Upon this 
hangs all the significance of the first 
question, for only a material body can 
have a temperature. Empty space can 
no more be hot than it can be soft or 
green. But a specified obj ect at a 
definite position in space will tend to 
take up a certain temperature, depend
ing on the influences of its surround
ings and to some degree on its own 
nature as well. 

I
T is  only in this sense that we can 

speak of the "temperature of space" 
-a very loose phrase which really 
means the temperature which some test 
object would gradually approach if it 
were left to itself at a given point, sub
ject to all influences which normally 
act upon it there. This depends of 
course upon a balance between influx 
and outgo of heat. From the surface 
of every material object, so long as it 
has not sunk to the unapproachable 
absolute zero of temperature (- 273 
degrees Centrigrade or - 460 degrees 
Fahrenheit) heat streams away con
tinually by radiation into space, pass
ing out beyond the planets, the stars, 
the nebulae, into unknown depths. If 
our test body had no internal sources 
of  heat and received nothing worth con
sidering from other bodies, as would 
happen if i t  were alone in the  depths 
of space, it would steadily radiate its 
heat away and its temperature would 
fall and steadily approach the absolute 
zero, but with ever-increasing slow
ness, so that it would never quite reach 
this limit. 

Even if  the body had some internal 
source of heat, such as radioactivity, 
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this could not be unlimited in amount 
and would ultimately tend to ex
haustion. The fall of  temperature to
ward the absolute zero would be 
delayed perhaps very greatly but could 
not ultimately be averted unless, in
deed, as Professor Tolman has recently 
suggested, space itself which now 
shows evidence of "expanding," may 
ultimately come to contract again, 
bringing back the vanished energy out 
of its far recesses. Before this happens 
anyhow our test body, isolated in empty 
space, would have become almost 
though not quite as cold as anything 
could be. 

But the part of space which we can 
observe is  not empty but sown with 
stars which are sending out heat and 
light. Anywhere within the visible uni
verse our test body will steadily receive 
heat from them, and it must be warm 
enough to get rid by its own radiation 
of as much heat as it takes in. Near the 
sun or any other star it will be very 
hot ; in interstellar space very cold. 

IF our test piece is  a black body, or 
perfect absorber for all kinds of 

radiation, whether long or short waves, 
it will be equally efficient in emitting 
radiation on its own account, and its 
temperature at any given point in space 
will be quite definite. Just outside a 
star, for example, a small black body 
will have 84 percent of the star's own 
effective surface temperature. This 
figure results from the law that the 
radiation from a black body varies as 
the fourth power of its temperature. If  
it should be completely surrounded by 
an enclosure with walls at a given tem
perature it would evidently take up the 
same temperature. But, close outside the 
star's surface, half of the celestial 
sphere is  covered by the star, and our 
test body gets just half as much heat 
as it would in the enclosure. Hence it 
gets rid of half as much, which lowers 
its temperature in the ratio of V''2 : 1 ,  
or to 84 percent. 

The sun's surface has an effective 
temperature ( measured by its radiat
ing power ) of 5740 degrees, so that a 
black body just outside its atmosphere 
would be heated to 4830 degrees. A 
million miles away from the sun's sur
face the temperature would fall to 2250 
degrees. In the inner part of the solar 
corona all known substances must 

therefore be volatilized, but in the 
outer streamers there may be small 
drops of liquid or even solid particles .  

At greater d istances the heat received 
from the sun falls off inversely as the 
square of the distance from the sun's 
center, and the temperature of the test 
body inversely as the square root of  the 
distance. At the earth's distance it 
comes out 277 degrees above absolute 
zero, or + 4 degrees Centigrade. At 
Jupiter's distance it is - 1.52 degrees 
C. and at Pluto's - 230 degrees c.
cold enough to liquefy all gases except 
hydrogen, helium, and neon. At one 
percent of  the distance of the nearest 
star the sun's radiation would keep our 
black body at a temperature of  5 .3 de
grees above absolute zero, so that even 
hydrogen would be solid, though helium 
would still be liquid. 

By this time we would have to begin 
to take into account the heat re

ceived from the stars. The whole light of 
the starry sky equals that which would 
be received from the sun alone at about 
11 ,000 times the earth's distance. Al
lowing for the red stars, which give 
more heat in proportion to their light, 
we may estimate the whole heat from 
the stars as equal to that of the sun at 
8000 times its distance from us. This 
would maintain a black body at only 
3 .1  degrees above the absolute zero. 
This is probably a fair sample of the 
temperature at which our test body will 
settle down if exposed in interstellar 
space. Outside the Milky Way, in the 
vast emptiness between the nebulae, 
the intensity of radiation is much less. 
According to Hubble's measures of the 
numbers and brightness of nebulae, it 
is about one thousandth as great as that 
of our starry sky. The corresponding 
temperature of  a black body is about 
six tenths of a degree above absolute 
zero, so that scattered masses of mat
ter, if such exist in internebular space, 
are indeed cold. 

Very different results, however, would 
be obtained if we could use test bodies 
of different kinds. The inflowing supply 
of heat from the stars is carried by 
short waves like those of visible light. 
The outgoing radiation from the body 
at ordinary terrestrial temperatures is 
carried mainly by waves 20 times as 
long, while if  the temperature is only 
a few degrees above the absolute zero 
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the feeble radiat ion consists of far 
longer waves-someth ing like a milli
metcr in length. The absorbing and 
emitting powers of various substances 
differ greatly, and vary with the wave
length. For example, rocks stained red 
or yellow by oxide of iron absorb violet 
and ultra-vi olet strongly and red l i ght 
much less. When photographed through 
a violet screen they look almost black, 
since little light rcmains for reflection ; 
with a red screen most of the light is 
reflected and they appear as bright as 
snow. Suppose now that we take a test 
body of this sort and another black one 
and set them up side by side near a 
white star which gives out mainly violet 
and ultra-violet light. The two will be 
nearly equally good at absorbing it and 
( assuming for the moment that they 
are equally good at emlttmg long 
waves ) they will reach almost the same 
equilibrium temperature. Now take 
them near a red star at such distance 
that the total amount of heat received 
per second is the same. The black body 
w ill reach the same temperature as be
fore, but the other (which reflects most 
of the red light, leaving little to be 
absorbed ) would have only this little 
to get rid of and will be considerably 
cooler. 

SIMILAR differences may exist in the 
emitting power for long waves 

( which is always equal to the absorb· 
ing power for wavcs of the same sort ) . 
Two test bodies equally efficient in ab
sorbing the short waves from the sun 
or the stars, but one good and one poor 
at emitting long waves, will have dif
ferent temperatures. The poor emitter 
of course will have to be hotter to get 
rid of the same amount of heat per 
second. Suppose that it were possible 
to find or make a substance which re
fused to emit any long waves at all but 
was a good emitter and absorber of 
visible light. A test body of such a sub· 
stance, even in interstellar space, would 
have to get rid of its heat by shining 
visibly, that is, it would have to be at 
least red hot. If it could emit violet 
light only, its temperature would be 
still higher. No such substance is known 
and it is probable that none exists. But 
it is worth while to imagine one ( as 
the French physicist Fabry first did ) 
in order to show to how great an ex
tent the "temperature of space" de
pends on the thing, real or hypothetical, 
with which we might try to measure it. 

Two planets, for example, at the 
same distance from the sun need not 
have the same temperature. This actu
ally happens in the case of the earth 
and the moon. The earth rotates rapidly, 
so that the night side does not cool off 
very much before the sun rises again. 
Hence it radiates heat out to space from 
its whole surface. But on the slowly 
rotating moon the night side cools to 
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Energy curves of a black body. 
These throw incidental light on 
Professor Russell's statement that 
the inflowing supply of heat from 
the stars is carried by short waves, 
but that when this heat is reradiated 
from any obj ect it has a very much 
longer wavelength. Wavelengths 
(,\.) are shown on the horizontal 
scale in ten millionths of a milli
meter (Angstrom units ) .  Those 
between the vertical dotted lines 
are for visible light-violet at the 
left, red at the right of this band ; 
while everything shown to the right 
of this visible band is in the infra· 
red ( longer waves ) . The hotter a 
body is, the larger the proportion 
of its radiation falls in the shorter 
wavelengths. This is what the four 
curves show. Note how their peaks 
shift to the left with increasing 
temperatures. The upper curve 
might represent sunlight, which is 
only a little hotter than the 5000 
degrees indicated. The bottom 
curve is more like that of heat radio 
ated from a body at earth tempera
tures-the re-radiated heat of 
Professor Russell's article. Note 
that the peak of the curve ( bulk 
of the rays ) is now in the longer 
wavelength range. It is  true, these 
curves ignore certain selective ab
sorption effects of the earth's at
mosphere. They are for sunlight 
( or starlight ) outside the atmos
phere. They also ignore the vari
able "absorbing and emlttmg 
powers of various substances" men· 
tioned in the text. However, the in
fluence of these factors generally 
affects the results only relatively 

such an extent that it radiates almost 
nothing, and almost all the heat re
ceived from the sun is dissipated by 
the daylight hemisphere and especially 
by the part of it which directly faces the 
sun. In this region the temperature rises 
above the boiling point of water. This 
difference is exaggerated by the fact 
that the moon's surface has extremely 
little capacity for storing heat, while 
the earth's atmosphere and oceans give 
it a very great capacity. 

The atmosphere affects the earth's 
temperature in many other ways. It is 
fairly transparent to the incoming 
short-wave rays of the sun, and l ets 
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most of the heat through t o  the surface 
( when it is not cloudy ) .  But it is se

riously opaque to the outgoing long
wave radiation which is relaved from 
the surface to the upper at�osphere, 
absorbed there, and again radiated 
from this out to space. To keep this 
process going the earth's surface must 
be hotter than otherwise it would be. 
This effect is of the utmost importance 
for our planet's inhabitants ; without 
it we would have at best a temperate 
climate at the equator, while the tem
perate zones would be as cold as the 
arctic regions are now. The rapid fall of 
temperature in the first few miles above 
the earth's surface originates mainly in 
the vertical circulation of the atmos
phere, rising masses of air being cooled 
by expansion and descending currents 
warmed by compression. Above the level 
of the highest clouds, in the strato
sphere, the vertical circulation ceases 
and the temperature is nearly constant 
and low. Still higher up where the 
ozone of the upper layers absorbs the 
extreme ultra-violet light which the sun 
emits, but which we on the surface 
never receive, the atmosphere, though 
extremely rarefied, is much warmer. 
There is a good deal of evidence that 
the temperature may reach 100 degrees 
Centigrade, or even more. These upper 
layers, which have a very strong ab
sorbing power for ultra-violet light and 
by no means as good an emitting power 
for long waves, come near to realizing 
one of the "freak" test bodies of which 
we spoke above. 

EVEN in interstellar space there are 
scattered molecules and atoms of 

gas. We told a few months ago how 
these absorb fine, sharp calcium and 
sodium lines in the spectra of the hot
ter and more distant stars. This inter
stellar gas is not cold but hot. The 
temperature of a gas must be measured 
by the average energy of motion of its 
molecules or atoms. Eddington's calcu
lations show that these motions should 
be so rapid as to correspond to a tem
perature of something like 10,000 de
grees. Nevertheless, a standard black 
test body immersed in this gas would 
remain cold. The atoms, though flying 
fast, are very far apart. Few will strike 
the body in a given second, and the 
total amount of energy they bring in 
will be small. On Eddington's assump
tion that there is one atom per cubic 
centimeter, the whole inflow of heat 
from the gas is not enough to supply 
the radiation from a surface at one 
degree above absolute zero. We there
fore have the remarkable paradox that 
a body at absolute zero, immersed in a 
gas at a temperature of 10,000 degrees. 
will be warmed less than one degree, 
so long as the gas is sufficiently rarefied. 
-Princeton University Observatory, 
February 5, 1 932. 



By B R U C E M. 

I
N the month of May, 1927, 202 
cases of scarlet fever occurred in 
Washington, New Jersey, within six 

days. 
The same year in the city of Mon

treal, Canada, there were over 5000 
cases of typhoid fever, with upwards 
of  500 deaths. 

Recently in Lee, Massachusetts, a 
total of 950 oases of septic sore throat 
were recorded, with 48 deaths. 

It is not altogether true to say that 
these epidemics can be laid at the door 
of  that gentle animal, the cow, but it 
is true that investigation traced their 
origin to infected milk. Fnrther, a re
cent report by the United States Public 
Health Service reveal ed that upwards 
of 500 epidemics of typhoid fever, 
scarlet fever and diphtheria in America 
had their source in diseased milk sup
plies. 

These are merely outward evidences 
of a war that has been waged intensive
ly and extensively throughout the 
United States and Canada for the past 
(luarter of a century, particularly in 
the last ten years. Opposing forces in 
this fray have been public health 
officials and medical men on the one 
side, and the general public on the 
other. The former offer these numer
ous epidemics as incontrovertible evi
dence of the dangers of raw milk, and 
the latter demand a vast amount of 
education and persuasion before gradu
ally succumbing to the arguments of 
their - one could not say opponents, 
because the physicians and scientists 
simply have the public weal at heart in 
their campaign. 
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P I E R C E  

The crux of this long
drawn-out battle over the 
product of the cow is 
whether or not incorpor
ated municipalities in the 
United States and Canada 
are ready to submit to com
pulsory pasteurization of 
all their milk supplies. 

Nearly every man, wo-

I S  RAW M ILI( 

IN a recent editorial entitled "Raw Milk versus Pas
teurized Milk" the Journal of the American Medical 

Association, official organ of the association which in
cludes the maj ority of the physicians in the United 
States and Canada, makes the following statement : 

"The beneficial influence on the public health which 
has accrued from the widespread practice of pasteuriza
tion of milk and dairy products has left little doubt in 
the minds of most public health workers as to the neces
sity for the more or less universal adoption of this simple 
preventive measure_ Furthermore, the enormous in
crease in the production and consumption of milk and 
milk products has introduced new problems relating to 
its safety and wholesomeness. The responsibility of pub
lic health officials, milk distributors, and dairymen in 
securing a clean and safe milk supply is indicated by 
the constantly recurring milk-borne epidemics in this 
country_ During the six-year period from 1 924 to 1 929, 
258 milk-borne epidemics were officially reported by 
state health officers. These epidemics involved 1 0,906 
persons and resulted in the death of 3 7 1 _  

"To the embarrassment of those public health officers 
who have succeeded, often after a bitter struggle, in 
securing the passage of  laws requiring the pasteurization 
of milk and dairy products, reports of alleged supe
riority of raw milk over pasteurized milk appear from 
time to time_ A recent example is an article by Scott 
and Erf of Ohio State University, who conclude that 
milk subjected to heat loses its hematogenic and growth
promoting properties ; that rats fed on commercial pas
teurized milk fortified by cod-liver oil and tomato j uice 
failed to equal in growth and development rats fed on 
the milk of cows given a diet high in mineral vitamins ; 
that the pasteurized milk from cows fed on a special 

man, and child in America drinks milk_ 
Until the early years of the present 
century milk was drunk only in its 
natural, raw condition. Our forefathers 
consumed it as it came from the udder 
and seemed to suffer no ill effects from 
it ; rather they flourished and grew into 
brawny, muscular manhood_ Occasional 
epidemics of diphtheria, scarlet fever, 
and other ills may have occurred, but 
milk was never blamed. Our own 
fathers and many of our own time 
drank largely of raw milk. 

Many a householder, heeding this 
advice and learning that 10 percent of 
all deaths caused by tuberculosis in 
children under five years is due to 
bovine infection, has hurriedly changed 
his or her standing order at the local 
dairy, principally for the sake of Young 
America. 

On the other hand, any thought of 
drinking pasteuri..:ed milk is spurned 
by thousands of people, especially the 
older classes who were raised on raw 
milk. They have never suffered any ill 
effects from it and they distrust pas
teurization, regarding it as a mode of 
destroying the health-giving, body
building elements in the milk. Most 
authorities assure them that this belief 
is an absolute fallacy, but vast numbers 
remain unconvinced and they find sup
port in the discoveries of some scientific 
workers who profess to have proved the 
superiority of raw milk from a nutri
tional standpoint. 

BE that as it may, health authorities 
today are convinced that raw milk 

is no longer a safe food, and they say 
so resoundingly throughout the length 
and breadth of America. In written and 
spoken word their message comes like 
a clarion call to 20th Century America. 
Henceforth he who consumes unpas
teurized milk is courting sickness, pos
sibly death_ Dairymen may take every 
possible precaution in the way of clean
liness of cows, stables, equipment, and 
employees, but this is not enough. To 
insure absolute safety, so our health 
men declare with remarkable unanimity, 
milk must undergo pasteurization be
fore entering the human body. 

The fact remains that pasteurization 
has made enormous strides in America 
in the last 25 years. Looking back, it 
seems a strange thing that, although 
Louis Pasteur, the genius who dis
covered the process, revealed it to the 
world as early as 1864, nearly a half 



A 'RAW D E A L ' ?  

diet rich in minerals does not produce the anemia usu
ally reported as occurring in the albino rat following 
an exclusive milk diet_" 

The Scott-Ed report mentioned by the Journal is the 
same one referred to by the author of the present article 
in the SCIENTIFIC A MERICAN, under the name Erf, and 
its fallacies are pointed out in the editorial by the J OUT
nal of the American Medical Association, which adds : 

"There is no convincing evidence at hand to indicate 
that the feeding of raw milk, pasteurized milk, or raw 
or pasteurized milk which has been boiled, has any ap
preciable influence on the blood picture of infants, chil
dren or adults on a milk diet_ Many writers on infant 
nutrition recommend boiling cow's milk in order to 
destroy disease-producing organisms and for its fa
vorable influence on the curd_ 

"There is evidence that the antiscorbutic vitamin is 
largely destroyed by pasteurization or boiling_ When 
one realizes that the amount of vitamin C in raw milk 
is insufficient to protect against scurvy and must be sup
plied by vitamin-containing adj uvants, this factor as
sumes little importance_" 

Finally, the medical j ournal quotes the recent report 
of the Committee on Milk of the Conference of State 
and Provincial Health Authorities of North America, 
which reached the following conclusion :  

"It would, therefore, be unscientific t o  draw any con
clusions from these experiments with reference to the 
effect of pasteurization on the nutritive value of milk_" 

Thus the leading medical journal in this country, rep
resenting the bulk of the medical profession, definitely 
throws in its weight against unpasteurized milk and 
against a widely quoted report which apparently favors 
its retention.-The Editor_ 

by milk has caused many 
a consumer to swing away 
from the raw product, and 
has given many a munici
pality such concern that it 
hastened to inaugurate 
compulsory pasteurization 
of all milk supplies sold 
within its limits. 

Of the maladies trans
mitted by milk, bovine tu
berculosis has caused deep
est concern. In part this 

century passed before it came into gen
eral use in America. 

New York City may be cited as 
typical. As late as 1903 only 5 percent 
of the milk supply of New York City 
was pasteurized. About ten years prior 
to that time pasteurized milk had been 
introduced into New York by Nathan 
Straus, the well-known philanthropist, 
who established his infant milk depots 
there. He did so on the advice of Pro
fessor .T acobi and Professor Roland G. 
Freeman and the rcsult was a tre
mendous diminution of the infant death 
rate among the poorer classes to whom 
the milk was fed. It is acknowledged 
that this action on the part of Mr. 
Straus constituted the real beginning of 
the use of pasteurized milk in America. 

has been overcome by the inauguration 
of the tubercular test and the accredited 
herd system under which enormous 
strides toward the goal of tuberculosis
free cattle have been made in recent 
years. But thousands of herds remain 
outside the scope of these plans and 
the municipalities, though they have 
full control of their respective milk 
supplies, in many cases continue to per
mit uninspected herds to furnish milk 
within their borders. Bovine tubercu
losis thus remains a very real danger, 
especially where children are con
cerned. Pasteurization is regarded as 
the only absolute safeguard against this 
pernicious disease. 

By 1912 about 40 percent of New 
York's milk supply was being pasteur
ized. In 1914 the proportion had risen 
to 88 percent, and in 1921  approxi
mately 98 percent of the milk sold in 
that city was pasteurized, the remainder 
coming from certified herds. 

Once established as an effective in
strument for disease prevention, the 
practice of pasteurization spread rapid
ly. A glance at the formidable list of 
disease germs capable of propagation 

THE second ailment of bovine origin 
which has taken a vast toll in 

America is septic sore throat, resulting 
from the consumption of milk manu
factured by cows with diseased udders. 

The third danger, known as Bang's 
disease or undulant fever, has played a 
prominent part in the new popularity 
of pasteurized milk. In recent years 
contagious abortion, the source of this 
affection, has seemingly become more 
prevalent in dairy herds. Regardless of 
the care exercised by dairymen, the 

undulant fever germ is likely to creep 
into milk, even into that from accredit
ed herds. One well-known dairyman 
has expressed the view that this disease 
may have been prevalent for years, but 
that only recently have medical authori
ties definitely diagnosed it. 

The list of disease-producing germs 
of human origin which can be passed 
along in cow's milk includes typhoid 
fever, dysentery, diarrhcea, septic sore 
throat, human tuberculosis, diphtheria, 
scarlet fever and others of less impor
tance. Typhoid fever is the most com
mon of the milk-borne diseases. As in 
the case of infected water supplies, it 
has caused many serious outbreaks in 
different towns and cities of America. 
It is noteworthy that in the case 0 f 
nearly every afHicted municipality, the 
epidemic has resulted in a compulsory 
pasteurization measure, even though 
this may have been a ease of "locking 
the stable door." 

Even those who obj ect to the pas
teurization of milk on the ground that 
it destroys beneficial properties in it, 
cannot refute the concrete testimony 
offered by the ravages of diseased milk. 
The death record speaks volumes, 
sufficient to move health officials to 
come out flatly for universal pasteur
ization of milk, a process that definitely 
kills harmful bacteria and removes 95 
percent of the possibility of transmis
sion of disease germs. In the case of 
modern dairies using machinery that 
performs every step of the bottling pro
cess automatically, the percentage of 
safety is virtually one hundred. 

S . Henry Ayres, formerly of the 
Department of Agriculture at Wash
ington, D. C. and recently bacteriologist 
for the Bureau of Dairy Industry, a 
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man who has given years of his life to 
the painstaking study of this question 
and who has contributed a most valu
able treatise on the subj ect written 
from a scientific as well as practical 
standpoint, summarizes his views in this 
fashion : "From a sanitary viewpoint, 
the value of pasteurization is of greatest 
importance when market milk is under 
consideration. When properly per
formed, it affords protection from 
disease-producing bacteria. The fallacy 
of the obj ections to pasteurization have 
been shown through scientific research 
in the last few years and as a result 
the value of the process is firmly 
established." 

DR. CHARLES H. MAYO, head o f 
the famous Mayo Clinic, expressed 

the view of a maj ority of medical men 
when he said : "After having studied 
for many years the problem of safe 
milk, I am of the opinion that pasteur
ization is the only known treatment 
which adequately serves the purpose of 
destroying the germ cells without 
materially reducing food properties. I 
do not contend that it will make un
clean milk clean, but I do contend and 
can prove by the records that pasteur
ization will and does make unsafe milk 
safe." 

Faced witli a staggering mortality 
record and with such decided opinions 
prevailing among medical and health 
authorities, why have we not made pas
teurization universal in America '? 

One great obstacle has been the 
prej udice created in many minds be
cause of the improper pasteurization 
of milk. For many years dairymen used 
the "flash" process, consisting of heat
ing the milk to 160 degrces Fahrenheit 
or higher. This caused the destruction 
of vitamins and gave the milk a cooked 
flavor. Inferior equipment and defec
tive pasteurization not only failed to 
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attain the obj ective of producing safe 
milk, but consumers rightly took issue 
with pasteurization on the ground that 
it destroyed its nutritional value�and 
it most certainly did. Today. however, 
most towns and cities in America have 
up-to-date pasteurizing plants and the 
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of the disease· producing bacteria is 
assured and at the same time a maxi
mum percentage of the essential lactic
acid bacteria required to offset the 
action of putrefactive organisms re
mains. The cream line is but slightly 
affected and the only injurious effect 

upon the vitamins is the im
pairment of vitamin C, a de
ficiency easily made up by 
feeding orange and tomato 
j uice to in fants, a very com
mon practice today. 

YET, even now, the obj ec
tion is very frequently 

raised against this process 
that the nutritional proper
ties of milk are affected by 
it. Although most health au
thorities flatly reject this con
tention, a few men who have 
given it scientific study are 
not so sure. Indeed, some 
have upheld it. 

Milk as received from the dairyman is too 
warm to ship to the city; germs would multiply 
in it. Hence it is cooled in coils beforehand 

The most recent pro
nouncement on this point 
was made by Prof. Oscar Erf, 
Chief of the Dairy Depart
ment of Ohio State Univer
sity, who fed various kinds o f 
miik to a group of 150 white 
rats over a period of three 
years. His findings were sum
marized as follows : 

Certified milk is without 

pregram of extension proceeds apace, 
chiefly because consumers are demand
ing a high quality of pasteurized milk. 

The accepted method of pasteuriza
tion�accepted by health authorities� 
is now known to dairymen, even in the 
smallest towns. The milk is heated to 
145 degrees, Fahrenheit, is held at that 
temperature for 30 minutes and then is 
rapidly cooled to below 50 degrees. 
At 145 degrees a complete destruction 

doubt a health-sustaining and 
health-building food, showing the best 
gains and most nearly approaching the 
results obtained with the rats' natural 
diet. 

Natural milk from especially fed cows 
is both health-building and health-sus
taining, and only a shade less valuable 
than certified milk. This same milk 
when pasteurized loses a great deal of 
its value and is not growth-promoting. 

The commercial pasteurized milk 
used was neither health-bnilding nor 
health-sustaining. The food value was 
gone. 

Dr. J .  M. Brennan, noted American 
food authority, in an address last year 
at the Dairy Manufacturers Conference 
at the University of Illinois, discussed 
these points at some length. "The most 
recent experiments," he said, "show a 
nutritional deficiency in the heated 
milks. This deficiency in most cases has 
been attributed to a loss of the calcium 
and phosphorus." He qualified this 
statement by referring to earlier ex
periments which showed that "while 
there may be some change in the cal
cium and phosphorus of the pasteurized 
milk, its effect on the food value of 
milk is nil." Therefore he concluded : 
"It is evident that there is no unanimity 
of opinion as to the effect of heat on 
the food value of milk." 

When the milk in cans reaches the city it is pasteurized on a large scale. Milk 
is a good culture medium for germs-so good that they thrive in it all too well 

A second obj ection advanced by raw 
milk advocates is that pasteurization 
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inj ures the digestibility of milk. How
ever, S. Henry Ayres avers that the 
results of feeding experiments with ba
bies show that low-temperature pas
teurization does not have this effect
rather the digestion of milk is enhanced 
by heating. The raw milk advocates 
further protest that the flavor of 
their favorite food is altered by 
pasteurization. This may be cor
rect in the case of milk having a 
high butterfat content, but not 
with the ordinary run of milk. 
Recently the leading dairyman in 
a small town sought to prove his 
point that the flavor was not 
changed. One morning he deliv
ered pasteurized milk to a large 
number of consumers who had 
been using raw milk of the same 
brand. He received not one com
plaint or comment from his cus
tomers. They had not detected 
the difference. 

AWELL-KNOWN Canadian 
health official recently pro

pounded a somewhat startling 
theory for this change in the 
flavor of milk, real or imaginary 
though it may be. He declared : 
"The complaint usually is that 
none of the milk tastes the same 
as it used to. This complaint is for' 
the most part well-founded, but 
the change is due to the absence of 
dissolved cow manure which for gener
ations, until recent years, has been an 
almost constant ingredient of market 
milk." 

Opponents of pasteurization argue, 
too, that the introduction of a com
pulsory measure would result in a re
laxation of sanitary measures on the 
part of herd-owners and dairymen who, 
knowing the milk was to be pasteurized, 
would be careless in its production. 

Medical officers of health go so far 
as to agree that pasteurization will not 
make dirty milk clean nor render it safe 
for human consumption. They urge 
that every municipality subject its milk 
to the "dirt test" and pass only that 
which conforms to a certain standard 
of cleanliness. And they declare that a 
rigid inspection of the methods of pro
ducing and handling milk is j ust as in
dispensable in the case of pasteurized 
as of raw milk. 

At present, many a town in America 
lacks an adequate system of inspection 
of herds, stables, equipment, dairies 
and employees. Many even have no 
ordinance requiring milk producers and 
handlers to maintain certain standards 
of cleanliness and efficiency. The owner 
of a non-inspected, non-accredited herd, 
peddling raw milk in the municipality, 
enj oys the same privileges as the owner 
whose herd is accredited and whose 
milk is pasteurized. Often the town of
ficials will argue that the widely-scat-
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tercd nature of the herds furnishing 
the local milk supply makes it unduly 
expensive to inaugurate a system of in
spection. In more than one municipal
ity, investigation has shown that the 
medical officer of health never visited 
the herds or stables. 

In the bacteriological laboratory the milk 
is tested, and counts of its germ content 
are made daily, in order to avoid risk 

If it rested with governments, com
pulsory pasteurization would probably 
be universal in America today. But the 
full responsibility for its milk supply 
is shouldered upon the municipality, 
with the respective departments of ag
riculture and health standing ready to 
aid in inspection of herds and dairies 
and to give advice directed toward im
proving the milk supply. 

The drawback remains, however, that 
as a rule no modern pasteurization 
equipment is available in the smaller 
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commumtles. These communities could 
contract for supplies from nearby towns 
and cities, but that would put their 
own dairies out of business. They do 
not relish the idea of a monopoly, nor 
do the incorporated villages and towns 
relish it. 

Meanwhile, in the larger towns and 
cities of the United States, pasteuriza
tion has made gigant ic strides in the 
last decade. A compilation by S; Henry 
A yers a few years ago showed that 
every city in the United States of more 
than 25,000 population had at least 
66 percent pasteurized milk, cities of 
over 100,000 had 81  percent, and those 
over 500,000 had 98 percent. But the 
cities of less than 25,000 population 
had only 42 percent of their milk sup
plies pasteurized, and in communities 
under 10,000 population the percentage 
fell to 33 percent. 

This tabulation reveals a distinct 
backwardness on the part of the smaller 
communities. In the matter of pasteuri
zation they have not kept pace with 
larger ones, pos�ibly because most of 
them have never corne face to face with 
an acute situation. Nevertheless, since 
these figures were compiled in 1924, a 
rapid improvement undoubtedly has 
been recorded. The smaller municipali
ties in many instances are waking up 
and demanding more rigid control of 
their milk supplies, with regular inspec
tion by qualified men and the enact
ment and enforcement of local by-laws, 

IN other places, men and women, for 
the sake of their children's safety, 

have reached the point of accepting the 
opinion of one eminent authority on 
the subj ect, who says : "There can be 
little question that the dangers which 
are known to be avoided by pasteuriza
tion should receive more consideration 
than the rather questionable points of 
superiority of raw milk." 

Automatic bottling and capping machinery for  good milk. Extreme caution must 
be exercised in order to avoid contamination of the milk by careless handling 



FORTY TONS OF CORAL 
Torn from the Ocean Floor to  Form a Huge Museum Exhibit * 

By R O Y  W A L D O M I N E R 
Curator of Living Invertebrates, American M useum o f  N atural H istory 

THE ideal museum group is not 
merely a work of art. It is a record 
of living beings in their natural 

state and environment, depicted in their 
proper relations to their surroundings, 
and emphasizing the truth that the real 
unit in nature is the association rather 
than the individual. 

To make these groups accurate 
portrayals of reality, the modern mu· 
seum finds it necessary to send out 
well equipped expeditions to all 
parts of the world to gather the facts 
of nature at first hand. Consequently, 
if it is desired to build a group which 
will faithfully depict the life of the 
sea bottom, one must descend to the 
bottom of the sea to obtain the ma
terial and the observations which 
make this possible. 

The preparation of the group in 
the museum, while not so romantic 
as the field work, nevertheless is full 
of interest and is beset with fascinat· 
*An article o n  this subj ect by Dr. M ine r  
w a s  published in t h e  August 1 9 2 6  i s s u e  o f  
t h e  Scientific American. S i n c e  t h i s  t i m e  
there have b e e n  t w o  m o r e  expeditions. T h e  
present article,  s l ightly abridged from 
Natural History, details  the work o f  prep
aration o f  this exhibit on the floor o f  the 
Hall o f  O cean Life o f  the American M u
seum of Natural H istory, forming one o f  
t h e  m o s t  costly exhibits e v e r  attempted. 

ing problems. Often these present spe
cial difficulties involving original and 
unprecedented methods, which, how
ever, give greater zest to the work. This 
has been especially true of the Coral 
Reef Group. 

In order better to understand our 

The coral surf ace is first coated 
with melted beeswax, then appro
priately colored with oil coiors 
following sketches made from life 

aims let us first try to visualize the ex
hibit as it will appear when finished. 
We pass through the archway leading to 
the Hall of Ocean Life and find our
selves standing on the gallery surround
ing an enormous hall 160 feet long and 
130 feet wide. What first strikes the at
tention and holds the eye as we enter 
the hall is the enormous, brilliantly 
lighted group immediately facing us 
at the farther end. 

The exhibit is framed in a great 
arch rising from the floor of the hall 
16 feet below the gallery and, pass
ing through the latter, sweeping in 
an enormous half-circle 35 feet above 
the main floor. Apparently one looks 
through the portion of the arch above 
the gallery into a tropical lagoon 
overarched by a brilliant sapphire 
sky with towering trade-wind clouds 
drifting by. In the foreground is a 
cay overgrown with shrubbery and 
plumed with wind-blown coconuts. 
In the distance is the long, low-lying 
shore. Glancing downward we are 
looking into the heart of a coral reef. 

TET us imagine we have just re
L turned from the expedition of 
1924. Our 40 tons of coral have ar
rived. In the courtyard outside the 
Hall of Ocean Life are 31  huge cases 
of hard pine. Our men carefully re
move the planks from the tops of the 
cases and disclose the soft masses 
of closely packed sponge clippings in 
which our corals are imbedded. Each 

Making a "coral cave" with the aid of special 
iron framework which supports a great weight 

Fantastic growths of coral in weird formations crowd the sea bottom. 
The corals have been placed in a museum group and made imperishable 
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blocked and braced in its center, while 
around it the lighter and more fragile 
specimens are closely packed, separated 
from one another by the elastic cushion 
of the sponges. As the specimens are 
laid out in long rows in the courtyard, 
we are delighted to find that but very 
few of them are broken after their long 
voyage of a thousand miles over a rough 
sea. 

A fter all are unpacked, the next step 
is to clean the specimens thoroughly. 
There are so many of them, and they 
are frequently so complicated in their 
branching structure, that it takes six 
months of industrious work to accom· 
plish this process properly. 

Next, each specimen is coated with 
a thin layer of beeswax to simulate the 
animal layer, which in life invests the 
coral. This also serves to fill and seal 
the minute crevices with which coral is 
permeated, thus keeping the crumbling 
l imestone dust within and furnishing a 
proper surface substance for coloring. 

Now each specimen is colored with 
oil colors, following sketches made 

from life. Each species has its appropri. 
ate color combinations and it is neces
sary that they should be faithfully 
represented to give a lifelike appear
ance. Some of the brain corals are 
peculiarly difficult, for three main col
ors are involved, one of which, a green 
hue, must be applied in the bottom of 
the sinuous winding valleys with which 
the huge heads are covered in a most 
complicated pattcrn. 

Some of the delicate fan corals were 
(Iuite broken, and these had to be mend
ed. AU the broken tips had to be saved 
and carefully matched to their proper 
stumps, drilIed and pegged with wire 
pegs, cemented with litharge, and the 
j oints colored so that they could not be 
detected when finished. 

Meanwhile the modeler busied him
self in constructing miniature models 
of each essential coral mass on the scale 
of three fourths of an inch to a foot, and 
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these were built up into a nllfllature 
composition according to the design 
which I had projected. This gave us a 
working model. Fixed points were desig
nated upon this model and correspond
ing points were plotted in the 
space 30 by 16 by 16 feet which 
the group was destined to occupy. 

A skilled iron-worker was as
signed to our work, and began 
erecting a sloping steel frame
work in the form of a grid, to hold 
our heavy but fragile corals. The 
largest coral masses were sus
pended by powerful chain-hoists 
in their proper places above this, 
using the sketch-model strictly as 
a guide. Each was carefully ad
j usted in a lifelike position, with 
due regard to the growth of each 
branch as determined by the pre
vailing oceanic currents and then 
the steel strueture was built up to 
support it properly, each piece, 
whether I-beam, channel iron, or 
T-iron, being carefully cut to fit. 
It was always a case of try and 

cut and try again, bending and fitting 
according to need. 
A carefully worked out system of 

light boxes with special daylight lamps 
will illlllninate the exhibit. 

The artists are mending and touching up ; 
the iron worker is drilling the supports 

The cleaned specimens of coral have received a thin coating of wax and have 
been colored to simulate the living animal tissue covering the corals in life 

Within the coral forest beneath the 
crystal water-surface, hundreds of reef 
fisbes of all the typical species will be 
seen disporting themselves between the 
branches or darting in and out of the 
coral arches and caverns. These will be 
cast in wax from the plaster molds made 
from actual fishes in the field, and col
ored to the verisimilitude of life. 

Dr. Miner directing the modeling of the coral specimens in miniature. The 
massive corals are assembled into corresponding positions in the real group 

Finally, it is hoped that the group, 
when finished, will create in the visitor 
the illusion that he has acwally descend
ed beneath the tropic seas-that, with
out leaving the metropolis, he has been 
able to witness a world of life that 
would otherwise require long voyages, 
special equipment, and the willingness 
to don diving helmet and leaden weights 
in order to lower himself into Davy 
.Jones's Locker ! 



IMPROVED TECHNIQUE OF HANDLING AIRSHIPS ON GROUND 

D
EVELOPMENT, at Lakehurst, New Jersey, of a new 
technique for docking and un docking airships, eliminat

ing a large percentage of the small army of men formerly 
necessary and providing protection against the capricious 
gusts of wind always encountered at the door of a hangar, 
gives America supremacy in this phase of airship handling. 

Two hours before her exit from the hangar, an airship's 
various weight components-water, fuel, and so on-and 
any increase or decrease of lift due to difference between 
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temperatures within and without the hangar are figured, and 
compensation made in ballast. When all is ready, the ship's 
bow is secured to a mooring mast on tracks, pushed by a 
gasoline-electric locomotive. Beneath the lower stern fin is 
attached, by an ingenious bridle arrangement, an 85·ton 
steel transverse beam also on tracks, invented by Lieutenant 
C. M. Bolster. This beam, traveling broadside, and artillery 
wheels which are dragged, anchor the stern. A stern taxi
wheel takes the place of the usual bumper. 



With the signal to go, the mast is pushed by its locomo
tive ; the Bolster beam, non-automotive, is pushed by 20 men ; 
and squads of men grasp "spiders"-short lines from the 
sides-to insure steady control. When the mast reaches the 
center of the "hauling up" circle, another set of wheels on 
the beam, being retractable, are lowered to the track of the 
circle so that the "broadside wheels" are lifted_ A gasoline
hydraulic locomotive pushes the beam around the circle until 
the ship faces into the wind_ The beam is then removed, the 
ship's stern is supported by the taxi-wheel, and the ship is 
pulled ( by the mast ) to the "mooring out" circle, the mast, 
tail-drag wheels, and "spiders" maintaining control. A final 

MOORING OUT CI RCL£ 

I 

check of weights and the taxi-wheel, drag wheels, and "spi
ders" are released ; the propellers start turning ; the cone in
serted in the mooring mast is tripped ; and the ship rises slowly_ 

When an airship is to be moored, a flag is laid to show the 
path she should follow to approach the mast. She settles, 
and drops a landing line which is picked up and attached 
to a line from the cup of the mast. A Very pistol signals 
completion of this operation and again signals contact of 
the bow cone with the mast cup as the winch hauls in_ Mean
while trail ropes and others for attaching anchor cars and 
taxi-wheels have been grasped by the ground crew. The 
"mooring out" circle has a track for each of our two airships. 
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ART RESTORATIONS AND FRAUDS 
Detected by the Use of Ultra-violet Radiation In the book mentioned, the author 

deals with the theoretical aspect of 
the physical constituency of light 
and then goes on to describe his 
equipment. He prefers the mercury-THE late Director of the Metro

politan Museum of Art, Dr
Edward Robinson, once said to the 

writer, "Museums repair but do not 
restore." As a matter of fact, a certain 
amount of restoration is sometimes 
necessary as in the case of a suit of 
armor, where missing pieces have to be 
fabricated in the armor shop. It is 
very necessary for museums to guard 
against fraud in the purchase of artistic 
material, for the visitor assumes that 
with the expert knowledge of directors 
and curators all articles exhibited are 
authentic. The museum curator there
fore welcomes with open arms any 

The parts of a statue under ultra
violet showed different materials 

method of fraud detection which sci
ence has to offer- It must be remcm
bered, however, that any such help in 
identifying frauds and repairs is only 
supplementary to the discerning eye of 
the expert. The X ray has been par
ticularly valuable in the examination 
of paintings and several of our great 
museums are now equipped to handle 
work of this nature. 

A more recent development is the use 
of ultra-violet rays for examining works 
of art. In these studies the Metropolitan 
Museum of Art has taken a leading part 
through the efforts of Mr- James J .  
Horimer, Associate Curator in the De
partment of Decorative Arts, and the 
Museum has just published his mono
graph entitled "Ultra-violet Rays and 
Their Use in the Examination of Works 
of Art." This book gives the results of 
his experiments over three years. The 
first investigations were made on mar
ble seulpture but the method has now 
been applied to other materials em
ployed by the artist. The monograph is 
an exeellent introduction to the use of 
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By A L B  E R T A. H O P K I N  S 

these rays in exammlllg works of art. 
The presentation of plates in color, 
showing how the obj ects really look 
under ultra-violet light, is most helpful 
to the student. 

In general it may be stated that all 
works of art have a different appearance 
under ultra-violet light than they do 
under visible light, and it is this fact 
that renders this method of examination 
valuable. In chemical and physio-chem
ical investigations it is necessary to re
move particles of the substance for ex
amination, but not so with ultra-violet 
examinations. It is most useful and val
uable to study more than minute par
ticles. With such physical processes as 
those involving the use of ultra-violet 
rays, it is possible to study not only 
small sections directly or photograph
ically with a microscope, but also large 
surfaces and generally the entire object. 

Mr- Rorimer says : "The use of ultra
violet rays does not supersede other 
methods of scientific analysis_ While 
often the use of the ultra-violet rays is 
sufficient for forming conclusive deci
sions, it is also conceivable that the 
examination of a single obj ect might in
volve the use of photomicrography, spec
trophotometry, microchemistry, roent
genology, chemical analysis, and other 
processes." 

vapor arc as a source of ultra-violet 
light. The lamp used is of a standard 
type with the arc enclosed in a quartz 
tube. The apparatus on its bracket is 
shown in one of our illustrations. The 
lamp can swing in all directions and 
can be raised and lowered so that it may 
be used for studying and photographing 
works of art of various kinds and sizes. 
Small objects can be placed on a table 
fitted with casters ; larger obj ects can 
be left on trucks or placed directly on 
the floor. The obj ect is perferably 
placed only a few inches from the 
source of the ultra-violet rays so as to 
give the best effects in the visual ex
amination of fluorescences. The machine 
can be adjusted so that the light comes 
from either the bottom or the front 0"£ 
the metal box enclosing the mercury
vapor arc. The front light is used only 
when a large field like a painting is to 
be observed. The observations are car
ried on in a darkened or, preferably, 
totally dark room. One must use isolated 
waves of light to obtain fluorescence 
and other ultra-violet reactions. To seg
regate these waves, glass filters con
taining a fused oxide of nickel are used. 

OBJECTS of art may be examined 
visually under the ultra-violet rays, 

or they may be photographed. Certain 

The ultra-violet apparatus used at the Metropolitan Museum of Art by Mr. 
James J. Rorimer to examine stone, ivory, and bone obj ects, ceramics, glass, 
enamels, textiles, metals, woodwork, prints, drawings, books, paintings, and so on 
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reactions are often recorded on the sen
sitive photographic plate more definitely 
than by the retina of the eye. In fact, 
some phenomena can not be seen by the 
eye and therefore can only be studied 
in photographs. Mr. Rorimer finds pan
chromatic plates used in a view camera 
to be best for this work, and he uses 
filters of various types. 

There is little or no danger of damage 
to the object under examination, par
ticularly where filters are used. It is the 
consensus of experts that the use of 
filtered ultra-violet rays for the exami
nation of works of art is in no way harm
ful to them. 

THE book describes the various ma
terials which have been examined, 

beginning with marble. The results ob
tained are entirely satisfactory and the 
examinations have given important re
sults. Alabaster and limestone also give 
good reactions. Variations in texture 
are accentuated under the ultra-violet 
rays sufficiently to indicate restorations. 

Ivory and bone can be well studied by 
this plan. The use of ultra-violet rays 
affords a method of determining both 
visually and photographically the rela
tive degree of aging so it is possible to 
distinguish recently carved ivory from 
that of great antiquity. Ivory which has 
been artificially patinated by tobacco 
juice or otherwise treated, can readily 
be distinguished, under ultra-violet rays, 
from natural aged ivory. 

The restorer of fragile ceramics is 
unequaled in cleverness. Skilful resto
rations of many kinds of ceramics may 
deceive even the best connoisseurs. In 
the detection of such restorations ultra
violet rays are of great value and often 
are indispensable. 

Reproductions, imitations, forgeries, 
and restorations set up difficult proh-

SCIENT I F I C  A MER IC A N  

Below: Renaissance marble relief 
as seen in visible light. Right: Re
lief examined under ultra-violet 
shows by black lines where repaired 

lems for the textile expert. Mr. Rorimer 
says : "The fact that works of art in 
probably no other material are so sub
ject to destruction largely accounts for 
the comparative rarity and poor state of 
repair of old textile fabrics and the 
consequent temptation to falsify them. 
The field is complicated from the point 
of view of technique ; that is, fabric 

Le/t: Oil pamtmg seen under 
visible light. A bove: Same paint
ing seen in ultra-violet light. The 
light spots indicate the restorations 
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weaves or patterns, dyestuffs, and so on." 
In estimating the value of a print or 

drawing, condition is a prime requisite. 
The restorer has his paper patches and 
paste, acids and alkalies, and a mag
nificent technique. Ultra-violet rays will 
frequently enable the skilled examiner 
to determine the extent of such repairs 
and restorations, since the materials 
employed, as a rule, are chemically not 
the same as used in the original. This 
is a portion of the subject which is par
ticularly interesting. 

ONLY rarely have ultra-violet rays 
been found to be useful in the 

examination of works of art in metal. 
With glass, however, as with ceramics, 
the results were found very satisfactory. 
With wood it is possible to distinguish 
between artificial and natural aging. 

The usefulness of ultra-violet exami
nation of paintings is conceded. Resto
rations not to be distinguished in 
ordinary light, are readily apparent 
under ultra-violet light, owing to the 
difference in fluorescence between the 
old and new paints. 

There are 81 illustrations in the book 
and the technique is described in suffi
cient detail to help the beginner in this 
work. Mr. Rorimer justly says ; "These 
rays cannot of course be used as sort 
of magic to answer all kinds of ques
tions, but they bring into view definite 
factors which are not to be observed in 
any other way and which, properly in
terpreted, can be used as evidence in 
arriving at conclusions. With practice 
and experience the experimenter per
ceives important phenomena which to 
the uninitiated may seem meaninrrless_" • to 



HIGHWAYS AND RAILROADS 

By T H O M A S  H. M a c D O N  A L D  
Chief  o f  the U nited States Bureau o f  Public Roads 

Highways Are the Railroads' Feeder Lines.  

Both Go Forward . We Must Use Them Both 

AHUNDRED years ago, we are told, 
there was a memorable race be
tween a horse of iron and a horse 

of flesh and blood_ Very unexpectedly 
the representative of the old order won 
the dash from the Relay House on the 
Patapsco River to Baltimore, 12 miles 
away. 

It was, we can imagine, a glorious 
day for the stage-coach men whose bot
tom dollars were laid on old Dobbin to 
beat the tea-kettle-like contrivance that 
Peter Cooper had set upon rails to be
devil them. But it was their 
last celebration ; fOT every
thing but a broken belt was 
pulling for Mr. Cooper and 
his miniature locomotive, 
T om Thumb ; and it was 
these newcomers in the 
transportation derby that 
took every race thenceforth_ 

to the wild land to their west was per
haps the largest contributing factor to 
this result_ The people, grouped in small 
hamlets or scattcred thinly over the nar
row settled area had, for the most part, 
the simplest of wants, and were almost 
completely self-sustaining_ Their trade 
was with England rather than with the 
other Colonies. So there was very little 
reason for them to travel far from the 
home hearth, and they d id travel very 
little. 

It is easy to see how these conditions 

would be changed by the Revolution 
and the causcs leading to it. The com
mon quarrel with England arose over 
taxes imposed upon articles of trade. 
The accustomed trade communications 
with that country were broken ; and 
more and more the Colonies were thrown 
into commercial relations with each 
other. After the war there was another 
and stronger reason which demanded 
for the first time an improvement of the 
main routes of travel from colony to 
colony. That was the need of preserving 

and fostering the rather 
feeble Union that threat
ened for a time to fly apart. 

So, in a land in which 
all roads had been alike, all 
bad and all local, there was 
developed a new kind of 
road, improved as to sur
face with rock or gravel, 
and traveled by flying stage 
coaches and freight wagons 
whose runs were between 
the larger cities and the 
states themselves. 

As we look back upon it 
now we see that race 

as a great turning point in 
A m e r i c a n  transportation 
history ; it is not too much 
to say in American history_ 
The greatest need of the 
country at that moment was 
its need of means of trans
portation that would enable 
people to travel and move 
goods over long distances 
quickly and cheaply_ That 
is what the railroad gave 
it ; and the railroad made 
this country_ There is no 
doubt about that. 

Only a few years ago, America had roads like those in the 
days of the Colonies-all bad ! In recent years, however, we 
have laid thousands o f  miles of highways like that below 

These were the turn
pikes. So rapidly did they 
grow after the Revolution 
that when Albert Gallatin, 
Secretary of the Treasury 
under Jefferson, made his 
report to Congress on the 
state of internal improve
ments in 1808 he was able 
to say that there were more 
than 3000 miles built or 
building in New York 

By no other means could so vast an 
expanse of virgin territory have been 
so quickly settled. Certainly, by no 
other means would that settlement and 
the ensuing economic development have 
taken precisely the same course. 

When the first rails were laid, the first 
regularly e�tablished roads were 200 
years old in Virginia, and up and down 
the Atlantic seaboard there were roads 
almost as old in the other 12 original 
states. 

It was not entirely the fault of the 
roads that in the first century and a 
half after Jamestown there was no set
tlement west of that narrow fringe of 
the continent between the Appalachians 
and the Atlantic. The fact that the 
Colonies looked backward upon the 
Mother Country rather than forward 
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alone, 770 miles completed in Connecti
Cllt, and hundreds of miles in other 
states. 

We went ahead building turnpikes un
til well along to the middle of the cen
tury ; but after that race between Tom 
Thumb and the coach horse, there was 
no real question about what was to hap
pen. To the man in the street, of 1830, 
and to many that sat behind important 
desks in counting houses, and others 
who might be expected to study and 
know the situation, the railroad meant 
simply a new kind of road and the steam 
locomotive simply a substitute for 
Dobbin. 

THERE was violent opposItIOn, of 
course. The stage-coach men set up 

a terrific clamor. They would be ruined 
and the country would be ruined with 
them, if this thing were allowed to hap
pen. There was a rather vocal group 
of citizens, excessively proud of their 
newly donned democracy, who objected 
to the new roads on the ground that 
they were undemocratic, who protested 
that common roads were good enough 
for common people. Let the rich ride on 
railroads if  they would ! Then there 
were those who knew that the excessive 
speed of the trains-actually 15 miles 
an hour-would soon cause all right
thinking people to give up the insane 
notion. 

As for the friends and promoters of 
the new roads, they were busy building 
track and planning and purchasing new 
equipment. Body styles in coaches oc
cupied a good bit of attention ; and new 
and better locomotives were produced 
annually. 

In 10 years' time nearly 3000 miles of 

Proximity to the railroad was for 
years of primary importance in land 
valuation as this old poster shows 
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railroad were built. Miles 
upon miles of it were con
ceived to render the kind of 
service which no railroad has 
ever yet been able to render 
satisfactorily. 

Here wer� people in need 
of a radically new sort of 
transportation agency, if any 
people ever were. Here was 
precisely the kind of trans
portation agency they need
ed. And there were many so 
blind that they could only 
see in it an affront to their 
backwoods democracy, and 
among the more alert, few 
who could think of any use 
to put it to other than that 
for which the common roads 
were quite adequate. 
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The usual plan involved 
the construction of a short 
line serving a city, to be op
erated for a distinctly local 
purpose. Connection even 

A survivor from the day of the turnpikes. 
Now and then, in out-of-the-way places, one 
may find one of these old toll gates but as a 
general rule our highways are open to all 

between important cities 
within a state came only 
when lines proj ected from 
one center entered territory 
tributary to another, and 
even then there was often a 
deliberate effort to defeat 
what we now know to be the 
principal mission of the new 
agency, by laying the tracks 
on different gages so as to 
prevent transfer from one to 
another. 

It was such men as these, and the great 
builders who came after them, who 
made the railroads into the great conti
nent-wide transportation system they 
became in the space of 60 years. 

To repeat, it was the railroads that 
made the country. It was they that so 
quickly spread a population over a con
tinent. It was they · that built cities 
where log huts had stood short decades 
before. It was they that, by spreading 
our people thinly over a vast, virgin, 
and fabulously fertile area, enabled us 
quickly to garner marvelous riches. 

CERTAINLY, the common roads had 
nothing to do with these maj or 

trends. The turnpikes, deprived of their 
traffic by superior rails, lost completely 
their character as main arteries, and 
becoming once more, in point of usage, 
purely local lanes, reverted from private 
corporate ownership to public control 
at the hands of inefficient local authori
ties. Again, as in the days of the Colo
nies, America had but one kind of com
mon road--a bad road. 

It was known that the cost of trans
porting a bushel of wheat nine miles 
to the railroad in a Middle West state 
was as great as the cost of shipping it 
thence by rail and water to Liverpool. 
But who wanted a farm nine miles from 
the railroad anyway '? Nobody ; and no
body had to take one because there was 
plenty of good land much nearer. 

In the early days of road improvement, the 
railroads sent out many "good roads" trains 

But there were some men 
who saw the real meaning of 
the railroads ; some like Ben
j amin I-L Latrobe, one of the 
greatest of the early railroad 
engineers, who had seen 
clearly for many years the 
difference between the ser
vice for which railroads were 
fitted and that for which the 
common roads would suffice. 

For it must be said that this the rail
road did also ! It developed a great ter
ritory, but it did it extensively. It 
brought N ew York close to San Fran
cisco ; but it left land within 50 miles 
of each in virtual isolation. Picture the 
rail system as a great network covering 
the whole area of the United States, 
with cities at the intersections and 
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narrow bands of cultivated land border
ing each strand, their width limited by 
the difficulty of reaching the railroad 
over all but impassable roads, and you 
have an idea of what the railroad did_ 
In the center of each mesh there was 
idle, unproductive, isolated land. But 
the cities, standing at the intersections, 
grew fat upon what the railroad brought 
them, and more than fat-congested. 
Without aid the railroad could do much ; 
but the more it did to develop the coun
try the nearer it drew the day when it 
could do no more. 

At the turn of the century, the rail
road was nearing its height. The coun
try likewise was approaching the peak 
of its rail-induced prosperity. But, no 
one can say we are not a favored people ! 
Providentially, it seems, there was al
ready at hand the new agency that was 
needed to carry us further. We were 
approaching another transportation 
turning point. Whereas in 1830 it was 
new facilities for distant movement that 
we need,ed, what we needed in 1900 and 
would soon need badly was better facil
ities for local movement. Well, there was 
the gasoline engine and the motor ve
hicle, and the urge for better roads. 

WHAT followed is such recent his
tory that we can pass over it very 

quickly. There was the same misunder
standing of the character and mission 
of the new vehicle and its roads as there 
had been in 1830 of the character and 
mission of the railroad. A passing fad ! 
Toy of the idle rich ! Ship by truck ! 
Ship anything, anywhere ! Transcon
tinental highways ! No ; farm-to-market ! 

The War ; rails clogged ; thousands 
upon thousands of motor trucks thrown 
into the breach. They save the day ; but 
the unready roads are ruined ! Damn the 
trucks ! No, rebuild the roads and re
build them right. Finally, out of all the 
clamor, the emergence of clear princi
ples of highway transportation, and the 
building of systems of state and fed
eral-aid highways with a speed and 
efficiency that surprises the world. A 
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whole people owning motor vehicles. 
Far-seeing railroad executives were 

among the first to see the need for bet
ter roads. They were quick to place at 
the disposal of the Office of Public 
Roads the "good roads trains" that first 
carried the message of improved high
ways into many a community. Far-see
ing railroad executives today know that 
the railroads do not now and never have 
performed a complete transportation 
service. They know that their freight 
must come to them over highways and 
that the only way by which the area 
tributary to their lines can be increased 
is by improvement of the highways that 
feed them_ They know, too, that the 
highway and the motor truck and the 
motor bus afford them the means of 
solving many of the problems of conges
tion, of short-haul, of branch lines, that 
are insoluble without them. These far
seeing railroad executives look upon 
their companies as transportation agen
cies-not as rail carriers bound fast to 
their rails. They expect to use the high
way and the motor vehicle to supple
ment their rail service. 

But not all who speak for the rail
roads are far-seeing executives. There 
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are those who, seeing the conditions of 
their business change, can think of 
nothing better to do than decry the 
change. The truck is robbing us of our 
business, they say. (It carries about 2 
percent of the total ton-mileage of 
freight, of which the railroads carry 77 
percent. ) The motor vehicle is sub
sidized. It pays nothing for its roads and 
competes unfairly with us who must 
build our own tracks. (The motor ve
hicle pays 82 percent of the cost of the 
main roads over which it competes to 
any degree with the railroads ; and 23 
percent of the cost of the local roads 
which are the necessary feeders of the 
railroads. )  We are unduly restricted by 
pu blic regulation. Restrict the motor 
vehicle similarly. ( See "Our Railroads 
Must Be Saved," SCIENTIFIC AMERICAN, 
February, 1932-E ditor. ) 

As a sample of the kind of regulation 
of the motor vehicle proposed in the 
interest of the railroads, refer to the 
recent act of the Texas legislature which 
limits the load that may be carried upon 
a commercial motor vehicle to 7000 
pounds unless it is carried to a railroad 
station, in which case 14,000 pounds is 
permitted. 

Two views of the same road, before and after. Above: The National Pike in 
Ohio in 1915 before improvement. Below: The same section of highway in 1 928 

All of this has a most familiar ring. 
It is distinctly reminiscent of the cries 
of the stage-coach men in 1830. But 
there is far less reason for crying. For 
all of us will j oin with the railroad de
fenders in the answer to the query : 
"How could the country get along with
out the railroads ? "  The answer is "It 
couldn't." But some of us may be in
clined to add : "And just you try to get 
along without the highways and the 
motor vehicles and see what happens." 

Th�re is no disposition to minimize 
the seriousness of the problems in
volved in the necessary readj ustment o f  
the railroads to  the new conditions. 
They have lost much to the private au
tomobile that can never be reclaimed. 
They will lose more to the truck and 
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the bus. Loss is unavoidable in the ad
justments that must take place ; but 
there is gain to be had by the railroads 
also if they are wisely managed. 

But, alone, they can not serve the 
future of this country_ Their unaided 
task is done. The quick, extensive ex
ploitation of the land i s  over. Hence
forth we must follow the path of older 
nations toward - the intensive develop
ment of the deeper lying wealth. We 
have ploughed the center of our field_ 
Now we must begin the j ob of plough
ing around the borders ; and that is 
another kind of job, calling for a rig 
that will permit the furrow to be turned 
close to the fence. 

The road and the motor vehicles are 
the new transportation facilities which, 
j oined with the different service of the 
railroads, will make possible the in-

tensive development that lies ahead. 
We have j ust begun to build roads_ 

Fifteen years ago there were still a 
number of states that could not be 
crossed by highway in comfort. Since 
then we have made much progress with 
the main roads. Of these-the state 
and federal-aid roads-there were 
325,000 miles in 1930 and 226,000 miles 
were surfaced. But of the 2,680,000 miles 
of local roads only 467,000 had been 
surfaced. And of the surf.aced mileage 
-state and local-a very large part 
was still of pioneer type, for in the 
improvement of our road system we are 
following exactly the methods of the 
railroad builder. The first job has been 
to get the traffic through. To do that 
we have built by stages_ At first we 
build a grade and a light surface, per
haps a narrow one_ Admittedly inade
quate, they serve until something better 
can be added. Just so, the railroad 
builders laid their first tracks directly 
upon the soil and left the ballast to be 
added later. Just so, they built at first 
a single track and let the second wait 
until the traffic increased sufficiently to 
warrant it_ 

The road huilder's test of the char-
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Abo'Ve: In some sections the road mender still used his prlmltlve tools until 
the dawn of the 20th Century. Below : Modern concrete road-building operations 

acter of the road to be built is : Will 
the traffic pay for it ? By that he means 
will the accumulated savings in operat
ing expense accruing to the number of 
vehicles that will use the road as a re
sult of its improved surface and 
grades-will that accumulated saving 
pay and more than pay for the improve
ment ? The roads we are building meet 
that test. 

But we stand now about where the 
railroads stood in 1880. The main lines 
are cut through and traffic is moving. 
There is a big job of new construction 
ahead on thousands of miles yet un
improved ; there is as big a job of 
gradual up building of the roads already 
improved to some degree as the grow
ing traffic requires it. We are not even 
in sight of the end of original construc
tion ; and of course maintenance, and 
reconstruction-the operating functions 
-must go on as long as the roads are 
used. 

We are not investing the large sums 
we are pouring into this newest of the 
great works of internal improvement 
simply to provide pleasure roads for 
motorists. The purpose is much more 
serious than that, as I have tried to in-

dicate. It  is commerce as well as per
sonal travel that we are providing for
a kind of commerce, an intensity of 
commerce that will not be possible un
less we have these roads. It is absolutely 
necessary that we build for trucks as 
well as for automobiles ; and the roads 
we are now building are not destroyed 
by trucks. The story of such destruction 
no longer has the merit of truth, but 
it has been given considerable vitality 
by much assiduous propagation ; we 
find that it has even won acceptance by 
the federal courts. 

We have come to our present state of 
national and economic development by 
two roads. For 200 years of our early 
existence we had only the common 
road-a mere trail in the seemingly 
limitless wilderness of a raw country. 
Then there opened before us a better 
road-the railroad-by which we have 
traveled in a hundred years to the limits 
of that vast territory, spreading over it 
as we went an extensive culture. Now 
we have reached the point where we 
must intensify our development. We no 
longer look beyond the horizon for our 
fortune, but in the next field. Long dis
tance and large bulk will continue to be 
the specialties of the railroads in in
creasing measure ; but with them we 
now have a great multiplication of short 
distances and small volumes, and for 
this the common road comes back and 
on it a new vehicle built to our exact 
need_ 

HENCEFORTH there are two roads 
-the railroad and the highway. 

Both go forward. We must use them 
both_ 

• 

«A United States Army general be
'-\ becomes a captain of industry, con
trolling a world-wide communications 
system. Why was sueh a man selected ? 
An article soon to be published tells 
the whole story. 



THE Vatic�n is one of the great cul
tural hcntagcs of the agcs_ With 
its gardens it occupies a consider

able part of the 109 acres of land 
which comprise Vatican City. It is not 
of great antiquity, dating only from 
the 15th Century, as the Popes formerly 
lived at the Lateran Palace on the oppo
site side of Rome. The Vatican owes its 
priceless collections of sculpture, paint
ings, antiquities, books and manuscripts 
principally to the art loving Popes of 
the Renaissance who assembled the 
greatest collections in the world. 

When the news of the fallino' of a 
portion of the roof of the Sala Sistina 
was brought to me in the early after
noon of December 23rd, I felt a per
sonal sorrow which is very easy to 
explain. I had made three visits to 
Rome in connection with the installa
tion of modern stacking in the Vatican 
library. The irony of fate was that i f  
the accident had been deferred for  onlv 
a few weeks, the books wonld have bee� 
housed in the new American-built 
stacks which had just been completed 
in the gallery of the old mosaic factory. 

Before considering the disaster let 
me explain how the modernization of 
the wings adjacent to the Sala Sistina 
came about. In 1928 the Carnegie En
dowment for International Peace pro
vided funds for indexing and catalo1ru
ing a section of the library. An Am�r
ican mission of librarians under the 
leadership of Dr. W. W. Fisher of the 
University of Michigan visited Rome 
and worked with the Vatican library 
staff to perfect both the technical and 
physical arrangements for the new li
brary. Extensive new bookstacks were 
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THE DISASTER IN 

Firemen of Rome reached the Vatican 
after the collapse of the roof of the 
Sala Sistina and searched for the 
dead. Five bodies were found under 
700 tons of debris that covered them 

a prerequisite, and for the initial unit 
estimates were secured from British 
French, Italian, and American firms. I� 
the end, preference was given by the 
Pope to an American concern, and 
stacking from a Jersey City plant 4000 
miles away now cares for some of the 
greatest literary treasures in the world. 

The present Pope is a librarian of 
distinction and was at one time Prefect 
of the Vatican library. While holding 
a deep appreciation of art and anti qui-

The Collapse of the Roof Is 
Laid to an Infinitely Slow 

Earthslide Unforeseen by the 
Original Builders . . . . . . . 

ties, he is at the same time eager to take 
advantage of modern opportnnities. He 
therefore readily ordered the conversion 
of the old Vatican stables into an up
to-date library stack room and the erec
tion of a new building to house the 
Vatican mosaic factory in order to make 
room for a still larger stack extension. 
The new stacks are of a type well 
known to the American librarian but 
never before seen in Europe. They have 
a combined capacity of 770,000 volumes 
which will allow for increased collec
tions for a long time to come. The new 
stacks are in two long galleries, each 
having three tiers with deck floors of 
white Carrara marble to reflect light. 
Electric lights that switch themselves 
off after three minutes, and a system 
of cleaned and tempered air are novel
ties for the stately old Vatican. 

X a very early period the Popes 
began to collect and preserve doc

uments, thus gradually forming the 
archives which are mentioned as early 
as the 4th Century of our era. The 
library, which can now be regarded as 
one of the leading public reference li
braries of the world, was established 
in 1450. In 1588 Sixtus V erected a new 
library wing across the Belvedere court 
where there was a change in grade 

The superb Sala Sistina, a section of which was destroyed by the collapse of the 
roof, destroying 1000 rare books, damaging many more, and killing five persons 



THE VATICAN LIBRARY 

By 
A N G  U S  S. 

M A C D O N A L D  

Pre s i d ent o f  S n e a d  and Company 

of about 15 feet and it was in this 
structure that the collapse occurred, 
carrying destruction through three 
stories. 

There has been much speculation as 
to the cause of the disaster. It has been 
attributed to worms destroying the roof 
trusses, vibration from the Vatican City 
power house nearby, concrete construc· 
tion without the reinforcement familiar 
to builders of today, and faulty founda
tions. Characteristic of the construction 
of the old building was the lack of 
technical information concerning foun
dations. Massive masonry construction 
was erected without complete under· 
standing of subsoil formations which 
frequently settled or shifted. The nu
merous cracks which have appeared 
from time to time in the Vatican build· 
ings are doubtless the result of such 
settling. In the original stack-construc
tion work of 1928 this factor was taken 

. into consideration and substantial foun
dations were assured. 

The latest report from Rome, how
ever, blames the cause of the accident 
to an earthslide. Signor Mannucci, for 
many years chief architect of the Vati· 
can, is satisfied that the earth under 
this part of the Vatican, due to the 
change of grade, is slipping with infi
nite slowness and carrying the strue
ture with it. Repeated cracks have ap
peared in different parts of the struc-

View of the library taken after the ac
cident, showing the faulty construction 
of the roof ;  two of the great pillars 
fell. The frescoes portrayed the birth 
of alphabets and also great libraries 

ture as is borne out in a letter to me 
by Monsignor Eugene Tisserant, Sub
Prefect of the library, which is of spe
cial value as being the testimony of an 
expert. He says : 

"Ten minutes before the collapse I 
was in the reference room examining a 
crack in the pavement. We have seen 
so many cracks in our old buildings 
that it is not usually a matter for seri-

Pope Pius XI opening the stack wing of the Vatican library in November, 193 1.  
In a few weeks the books which were destroyed would have been housed here 

ous thought. Fifteen of them perhaps 
had been repaired in September in the 
same pavement, and none of them was 
serious. The roof was made in a very 
curious manner, with only rafters and 
struts, the principal rafters being heavy 
beams connected only by two inverted 
V's of iron on each side fixed to each 
rafter by three or four big nails. 

"A LL the central part of the building, 
ft two pillars, the intermediary arch, 
and half of the adjacent ones fell from 
the roof to the ground in a very short 
time, some say two or three minutes ; 
it seemed to me less. As soon as the 
collapse occurred, the firemen of Rome 
arrived. Sixty of them were at work 
and in a few minutes 40 more were 
helping uncover the bodies of the five 
men buried in the collapse. This work 
was carried on with feverish haste until 
the last body was recovered. Seven hun
dred tons of debris were removed. 
Meantime we were removing the books 
to the new stacks in the old mosaic 
factory. Carpenters erected scaffolding 
sufficient to support the rest of the 
pavement and arches. Rain began on 
the 27th j ust ten minutes after all the 
books were protected. From 800 to 1000 
of the books are so damaged that it will 
be impossible to repair them. Perhaps 
10,000 need to be cleaned, repaired, or 
rebound." 

In spite of the shadow cast by this 
disaster the program of technical and 
physical development to make the trea
sures of the library available to schol
ars of the world is being carried for
ward with all possible facility. 
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TOTEM POLES-

l 'hotos by the aut hor 

TOTEM poles were once a charac
teristic form of plastic art among 
the tribes of British Columbia and 

southern Alaska. The natives took great 
pride in them and exerted every effort 
to make them worthy symbols of their 
own social standing and achievements ; 
they were discriminating judges of the 
quality of a carver's work. 

The art of the totem-pole carver now 
belongs to the past. Ancient customs 
and racial stamina are on the wane 
everywhere, even in their former strong
holds. Totem poles are no longer made. 
Many of them have fallen from old age ; 
they have decayed and disappeared. 
Some have been sold, cut down, and re
moved to museums or public parks. 
Others have been destroyed by the own
ers themselves in the course of hysteri
cal revivals held under the banner of 
Christianity. 

The poles as a rule face the water 
front. They stand apart from each other, 
usually in front of the owner's lodge, 
and they dot the whole length of the 
village, in an irregular row. Their height 
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Their Significance and Modern Origin 

By M A R  I U S  B A R B E A U 

The finest totem poles in existence, 
near the Nass River. Several of them 
will soon topple over from old age 

ranges from 10 to 60 feet. They were 
carved from large cedar trees carefully 
selected and sometimes hauled from a 
long distance, and erected in commemo
ration of the dead, in the course of elab
orate ceremonials. Now that the villag
ers have moved to new quarters, to keep 
up with the times, the poles seem for
saken in the old deserted abodes of the 
past, among cabins where some of the 
natives casually smoke salmon in the 
summer. Some of them have already 
fallen and decayed, while others lean 
precariously or totter in the wind, soon 
to come down with a resounding crash. 

It is a mistake to say, as is 
often done irresponsibly, 
that totem poles are 
hundreds of years 
old. They could not 
be, from the nature 
of materials and clio 
matic conditions. A 
green cedar cut and re-
set without preservatives 
in the ground, cannot stand 
upright far beyond 50 or 60 years on 
the upper Skeena, where precipitation 
is moderate and the soil usually consists 
of gravel and sand. Along the coast, it 
seldom can endure for much more than 
40 years in the dampness that prevails 
most of the time, and in the muskeg 
foundation in which it is set. 

A POLE was left to stand as many 
years as nature, unopposed, would 

permit. Sometimes two or three poles 
belong to the same family and com
memorate the same name as borne in as 
many succeeding generations. They 
stand side by side in front of the own
er's house. It is not the custom to mend 
or transplant a pole, however precari
ous its condition. Once fallen, the pole 
is pushed aside, if it is in the way, and 
decays gradually or is cut up and burn
ed as firewood. 

The art of carving poles is not really 
as ancient as is generally believed. The 
growth of this art to its present propor
tions was confined to the 19th Century ; 
that is, after the traders had introduced 
European tools-the steel axe, the adze, 
and the curved knife-in large numbers 
among the natives. The lack of suitable 

tools, wealth, and leisure in earlier times 
precluded the existence of elaborate 
structures. The benefits that accrued 
from the fur trade; besides, stimulated 
ambitions and rivalries between the 
leading families. Their only desire was 
to outdo the others in wealth and dis
play. The totem pole became, after 
1830, the fashionable way of showing 
one's power and crests, while commemo
rating the dead or decorating the houses. 
The size of the pole and the beauty of 
its imagery published abroad the fame 
of those it represented. 

The native accounts of the earliest 
carved poles lead to the conclusion that 
carved house-front poles and house
corner posts were introduced first, many 
years before detached memorial columns 

to honor the dead became 
the fashion. However, this 

style of house decora
tion was superseded 
as soon as the na
tives gave up build

ing large communal 
lodges of the purely 

native type ; memorial 
columns standing away 
from the houses became 

Row of totem poles at Kitwanga, on 
the Skeena River ; since restored. 
Above: Carved grizzly bear atop 
pole, executed by Haesem.hliyawn 
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the new fashion. It is fairly safe to say 
that none of these monuments existed 
on the coast before 1820 or on the up
per Skeena before 1840. 

The remarkable west-coast custom of 
carving and erecting house poles and 
tall mortuary columns or of painting 
coats-of-arms on house-fronts is suffi
ciently uniform in type to suggest that 
it originated in a single center and 
then spread in various directions. 

THERE is a striking lack of evidence 
in the memoirs of the early navi

gators-Cook, Dixon, Meares, Vancou
ver, and so on-as to the existence of 
totem poles proper ; that is, of detached 
funeral memorials, either south or north. 
Yet several villages of the Tlingit, the 
Haidas or the Tsimsyan, the Kwakiutl, 
and the Nootkas were often visited by 
mariners in the early days. The casual 
descriptions or sketches that appear in 
some of their records of exploration 
fail to give us any hint of their presence, 
still less of their actual appearance. 
For example, Dixon examined several 
of the Haida villages on the Queen 
Charlotte Islands ; yet there is no men
tion of totem poles in his records. He, 
however, described small carved objects, 
trays and spoons, and left some illus
trations. 

But there were already-from 1780 
to 1800--some carved house poles in 
existence. The custom of carving and 
erecting memorial columns to the dead 
is therefore modern ; it may exceed 
slightly the span of the last century. 

PRECISELY where did the totem 
poles or mortuary columns first ap

pear and at exactly what moment ? The 
presumptions boil down to two. These 
heraldic monuments first became the 
fashion either on the Nass River or 
among the Haidas of the Queen Char
lotte Islands. At first sight it seems more 
likely that the Tlingit, of  the southern 
Alaskan frontier, might have initiated 
the custom of erecting memorials to the 
dead. They were closer to the Russian 
headquarters, and must have been 
among the first to obtain iron tools. 
There is no doubt, also, that they were 
most skilful carvers and weavers, 
through the whole local evolution of 
these crafts. Yet there are good reasons 
why the credit for originating totem 
poles should not fall to their lot. We 
know that the early circumnavigators 
that called at some of their villages 
made no mention of large carvings, not 
even of such house or grave posts as 
they observed among the Haidas to the 
south. The custom of planting poles is 
not widespread among the Tlingit. Most 
if not all the Haida and the Nisrae 
tribes, on the other hand, were totem 
pole carvers and owned many poles in 
each village. The concept is more typi
cally theirs than it is Tlingit. 

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

The Haida poles, as we know them, 
are partly house poles and partly totem 
poles proper ; the house poles are far 
more numerous in proportion among 
them than among the Tsimsyan. Indeed, 
none of the present Nisrae carvings 
were house poles. The two large posts 
observed among the Haidas by Bart
lett and Marchand, in 1788-1792, were 
house portals. Though the Haida vil
lages were often visited at the end of the 
18th Century and in the first part of 
the 19th, we find no other reference 
to large poles ; not even to the famous 
rows of poles at Massett and Skidegate 
which were photographed about 1880. 
They were presumably from 10 to 30 
years old when the Haidas became con
verts to Christianity and in consequence 
gave up their customs, cut down their 
poles and sold them to white people 
about the year 1890 or afterwards. 
There is no evidence of mortuary poles 
among the Haidas antedating 1840 or 
1850, though a few earlier and tran
sitional ones may have served to intro
duce the fashion. 

The probabilities are that totem poles 
proper originated among the Nisrae or 
northern Tsimsyan, of the Nass River. 
It seems that a few mortuary columns 
were erected on the lower N ass at a 
fairly early date, that is, a few gener
ations ago. It is otherwise evident, from 
traditional recollections, that the custom 
of thus commemorating the dead is not 
very ancient among them, and it is far 
more likely that the Haidas and the 

Totem poles and Indian houses at 
Gitwinlkul, in British Columbia 

Base of an old totem pole lost in 
the bush at Angyada, on the N ass 
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Tlingit imitated them than the reverse. 
The estuary of the N ass was the most 

important thoroughfare of Indian life 
in all the northern parts. This is in 
British Columbia south of the long 
southern leg of Alaska. Ulaken fishing 
in the neighbourhood of what is now 
called Fishery Bay, near Gitrhatin-the 
largest Nisrae center-was a dominant 
feature in native life. The grease from 
the ulaken or candle-fish was a fairly 
universal and indispensable staple 
along the coast. For the purpose of se
curing their supply of it, the Haidas, 
the Tlingit, the Tsimsyan, and the Gitk
san traveled over the sea or the inland 
trails every spring and camped in sev
eral temporary villages of their own, 
from Red-Bluffs eastwards on the lower 
Nass, side by side, for weeks at a time. 
During these yearly seasons, exchanges 
of all kinds, barter, social amenities, or 
feuds were quite normal. As a result, 
cultural features of the local hosts
whether they were willing hosts or not 
is an open question-were constantly 
under the observation of the strangers 
and were often a cause of  envy or ag
gression. 

IT is accepted among specialists that 
the Nass River carvers were on the 

whole the best in the entire country. 
Their art reached the highest point of 
development ever attained on the north
west coast, and their totem poles-more 
than 20 of which can still be observed 
in their original locations-are the best 
and tallest seen anywhere. 



'SEEDS' OF MASS PRODUCTION 

INFINITE variety in the things she 
produces is perhaps the goal of 
Nature, as it is undoubtedly her 

greatest charm. Exact duplication, on 
the contrary, is of necessity the goal of 
man's production efforts, and his near 
approach to perfection in making two 
things identically alike is perhaps his 
highest mechanical achievement. 

Each individual product of Nature's 
workshop reaches its final form through 
a process of growth during which its 
parts exist in active relationship to one 
another. The branch fits the tree trunk, 
the leaf fits the twig, the flower and 
fruit the stem, because they grew there 
-at least, that is the obvious reason. 

In his efforts to produce adjoining 
parts of a machine, which will fit to
gether as smoothly and accurately as 
the knee-j oint of an animal, for ex
ample, man labors with infinite patience 
to microscopic measurements. Ma
chines, like living things, have been 
improved through an evolution-like 
process down the years, but the only 
analogy with Nature's method of 
growth lies in the process of putting 
the various parts together-assembly. 

We hear it said "as like as two peas 
in a pod," but no two peas in any pod 
even approach man's accuracy in mak
ing machine parts identical. Man has 
developed remarkable ingenuity for 
making things more and more accu
rately alike. In fact, man's entire prog
ress in mechanical production, espe
cially in building machines, has pivoted 
upon his closer and closer approach to 
an ideal of accuracy. 

IN many living things, to seek another 
analogy with the methods of the 

Master Manufacturer, tiny seeds carry 
within themselves that which marvel
ously patterns the growth after the like
ness of its kind. The "seeds" through 
which man reproduces thousands of 
machines in duplication of the parent 
model are small blocks of steel-pre
cision gages-which epitomize his high
est achievements in accuracy. These 
gage blocks are the most accurately 
manufactured articles in the world, rep
resenting precision in the order of mil
lionths of an inch. 

Just as the oak tree has its beginning 
in the acorn, the finished automobile 
has its beginning in gage blocks. With
out gage blocks the automobile could 
not have become ubiquitous. 

The reason for this is that inter-
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By J A M  E S G. D O N  L E Y  

changeability of parts is the first prin
ciple of mass production. True inter
changeability of parts means that the 
parts necessary for the complete prod
uct may be selected at random from 
thousands of others, just as they come 
from the production machines, and may 
be assembled readily into the finished 
product. Because of wear on machines 
and tools there must be constant check
ing of the tools, the working gages and 

Gage blocks "wrung" together in 
stacks and supporting a heavy tool· 
makers' flat. This test proves that 
the gage blocks are self-checking 

Toolmakers use gage blocks as a 
quick and accurate means of check
ing up all kinds of work. Note 
case of various sized blocks at left 

the machines, as well as the finished 
parts themselves. This checking always 
works back to-or up from-the pre
cision gage blocks. 

I have used the automobile merely 

as an example of a machine which man 
has fashioned in immense quantities. 
In all truth it would be difficult to men
tion any convenience, any labor-saving 
machine entering into our everyday 
lives which does not owe its existence 
-in quantity sufficient to supply our 
needs and at a price within the reach 
of the average man-to progress in ac
curacy. Without our industrial struc
ture of mass production, built upon ac
curacy, the cost of these products would 
be so high that their use would be lim
ited to the wealthy. Progress in accu
racy is not only working toward finer 
and better products, but it tends to 
bring these more satisfactory products 
within reach of  the masses. 

The story of the beginnings of accu
racy is interesting. It was during the 
Civil War that American metal crafts
men first visioned the ideal of precision, 
for a very practical purpose. Muskets 
were urgently needed in large quanti
ties. With the parts roughly machined, 
as was then the practice, it was neces
sary to finish and fit them together by 
hand. Under the spur of urgent need 
for firearms by the tens of thousands, 
the methods which have made our mod-

- ern mass production possible were first 
thought out and put into practice. 

From that day engineers have been 
constantly striving to devise ways and 
means to measure finer and still finer 
dimensions. 

To embody accuracy in gage blocks 
it  was necessary first to produce 

metal having an inherent quality of 
maintaining accuracy. Everybody knows 
that wood swells and warps, but steel 
is commonly regarded as an incrt, stable 
mass. On the contrary, steel which has 
been subjected to heat or stress is prone 
to later internal readjustments ; it warps 
or "grows." Production of an inherently 
accurate steel for gage blocks has in
volved the expenditure of thousands of 
dollars in research and has demanded 
a long continued study of steel and 
methods of heat-treating and artificial 
and natural seasoning. 

But accuracy is, of course, useless 
without a basic standard of measure
ment. Believe it or not, there was no 
commercial standard inch in America 
before the Civil War. The length of a 
commercial yard varied with the num
ber of yard-sticks. The establishment 
of a standard inch, accurate to mil
lionths of an inch, required years of 
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work, involving the conception and de· 
velopment of  the now historically fa
mous Rogers-Bond Comparator, reliable 
transfers of both the British Imperial 
Yard and the French Meter d'Archives, 
and exhaustive comparisons of the 
standard bars so prepared with the 
United States Standard Yard, desig
nated as Bronze No. 11. This work, 
begun in 1879, was practically com
pleted in 1885. 

A GAIN spurred onward by war needs, 
li. accuracy made rapid strides dur
ing and immediately after the World 
War. During the war our manufacturers 
were handicapped by a pronounced 
shortage of  accurate gage blocks, which 
up to that time had been imported from 
Sweden in very small quantities at high 
prices. Making millions of accurate 
parts in shops hundreds of miles apart 
and having these parts fit perfectly 
when assembled was not easy. Any one 
shop could produce the various parts 
fitted together, but there was no accu
rate commercial standard of measure
ment available at reasonable cost which 
each shop, large or small, could usc 
as its basic standard to check and gov
ern parts made to fine limits. 

It was then that Major W. E. Hoke, 
of the Army Ordnance Department, 
working with the United States Bureau 
of  Standards, developed the blocks 
which bear his name. Precision lapping 
-a finishing operation for parallel sur
faces, more like polishing than grind
ing-produced blocks of far greater 
accuracy than previously had been pos
sible. After the war the Bureau of 
Standards assigned the right to make 
these blocks, and the idea, originally a 
laboratory process, was developed into 
a practical manufacturing system. Gage 
blocks are now produced which can be 
guaranteed permanently accurate to 
within five millionths of an inch. 

SUCH precision is well-nigh incon
ceivable. But you will be able to get 

some conception of it when you con
sider that five millionths of an inch in 
relation to a full inch is comparable 
to the thickness of a new dime in rela
tion to the height of  the Woolworth 
Building. 

These gage blocks are solid square 
blocks of specially hardened, high car
bon, chrome alloy steel. Each block has 
two gaging surfaces which are true, 
flat planes, parallel to each other, and 
the distance between the gaging sur
faces must be accurate within a few 
millionths of an inch. The almost per
fect accuracy and parallelism of  the 
gaging surfaces of each individual 
block permit the combination of several 
blocks the total cumulative error of 
which cannot be determined except 
with extremely accurate measuring in
struments. They are made in s izes vary-
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Gage blocks, usually of steel with two faces plane, parallel, and a specified dis
tance apart, are used in the shop as reference standards for ch�cking microm
eters and other measuring instruments, and also as distance pieces or size blocks 
for precise mechanical work. Here three separate stacks ( numbered 1 , 2, and 3 )  
were set up to check to very fine limits the spindle o f  a n  internal grinding machine 

ing from fractions to decimals, full 
inches, and multiples. With sets of 
blocks "wrung" together, any dimen
sion can be obtained within a range 
from 0.1 inch to 10 inches, in increments 
of thousandths or ten-thousandths. 

One of the most interesting things 
about these blocks is the fact that they 
can be "wrung" together and are regu
larly so handled in use. After being 
carefully cleaned, the gaging surfaces 
are placed together with a circular mo
tion, using a slight pressure. A stack 
of 10  or a dozen blocks may be "wrnng" 
together so that it may be held in a hor
izontal position by grasping only the 
end block, and such a stack will sup
port more than its own weight. Tests 
have shown that when thoroughly 
"wrung" together, two of these blocks 
-and they are only one inch square on 

Photogruphs courtesy l)ratt and \Vh l tney COIflIHmy 

the gaging surfaces-will suppelrt a 
weight of 200 pounds before being 
pulled apart. Since the blocks are care
fully demagnetized, the source of this 
force, many times that of atmospheric 
pressure, i s  a mystery which has so far 
defied solution. 

It seems likely that accuracy finer 
than our present achievement of mil
lionths never will be needed. Yet every 
day brings new applications of accu
racy which improve or speed up or even 
make unnecessary past inventions. And 
perhaps the achievements of  the next 
century in the science of gaging will 
make our present ideas look like school
boy experiments-for engineers never 
have rested on their laurels. But accu
racy, in whatever form, will always be 
the "seed" from which multiple pro
duction springs. 

Checking gages to infinitesimal limits in a room maintained at constant, standard 
temperature. The two machines at right measure directly to .0000 1 of an inch 
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Sound "Bullets" for Fog 
Navigation 

"BULLETS of sound," which bound 
back to the boat from which they 

are sent and warn the pilot of fog-screened 
obstacles in his path, have been employed 
in an acoustic navigating device announced 
by Chester W. Rice, an engineer of the 

The sonic locator was mounted on 
the pilot house of the motorboat 
Wanango for tests at New London 

General Electric  Company, and success
fully operated off New London, Connecti
cut. The new device is termed a sonic 
locator, and is a direct outgrowth of the 
sonic altimeter recently developed by Mr. 
Rice as an aid to  fog-flying. 

As the son ic  altimeter tells the airplane 
pilot his di stance from the ground and in
dicates the presence of  projecting hills or 
huildings, so does the sonic locator, by 
using the sound-echo principle, warn the 
navigator of  boats, buoys, or shoreline 
which may be  totally obscured by fog. 

A sending m egaphone mounted on the 
110at projects short blasts of  a high·fre· 
quency air whistle. These blasts strike 
obj ects ahead and rebound as echoes. The 
number of seconds elapsing during this 
interval determines the distance of  the ob
i ects from the boat, in plenty of  time for 
the pilot to avoid hitting them. 

The new device consists of the sending 
megaphone and a pair of binaural receiv
ing megaphones mounted in a framework 
which may be turned with a handwheel 
inside the cabin or listening post. The top 
megaphone contains a 3000-cycle air-whistle 
mounted at the effective acoustic focus of 
the horn. The receiv ing megaphones are 
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connected by reducing cones to high-pass 
shielded acoustic filters, thence through a 
shaft to b inaural ear-pieces worn by the 
listener. 

• 
Acid Mouth More Common in 

Calm Persons 

ACID saliva, pop ularly known as "acid 
.tl. mouth," which attacks the enamel of 
the teeth, also has a relation to  the per
sonality of  the individual. The more ex
ci table person tends to have a less acicl 
saliva than does the calm and apathetic 
person, it  has been found by Dr. Gilbert J.  
Rich, of  the Institute for Juvenile Research, 
in Chicago. 

Dr. Rich suggests, on the basis of his 
and previous studies, that abnormal acidity 
or alkalini ty may affect not only the tem
perament of the normal person, but also 
the more serious personality disturbances 
of mental di sease. "So far the data all 
point in the same direction," he said. "The 
evidence may b e  summed up as showing 
that, in the gross personality deviations of 
mental disease, there is  some disturbance 
of the acid-base balance ; and that, by and 
large, lowered acidity tends to be asso
ciated with the more active states and 

heightened acidity with the more apathetic 
conditions." 

A similar relationship was found by Dr. 
Rich between the excitability of the per
son and the amount of the chemical 
creatinine found in the blood. The most 
emotionally excitable persons have the 
greatest amount of  this substance which is 
a product of muscular metabolism found 
in greater or less amounts in the bloo(� 
of all normal persons.-Science Service_ 

• 
World Record Non-Stop Run "GO ! "  The starting flag in the hand of 

Charles Merz, official representative 
of the American Automobile Association, 
swept downward. Across the starting line 
on the huge brick oval of the Indianapolis 
speedway sped a heavily-loaded truck
almost 12 tons weight altogether. 

Then, hour after hour, day after day, and 
night after night, the big truck circled the 
Speedway without stopping until two weeks 
had elapsed-and it had established a new 
world record. 

It had traveled farther than any other 
vehicle of any kind had ever traveled be
fore, without  stopping and w ithout refuel
ing. At the end of the run, A.A.A. officials 
found that the speedometer registered 
14,600 miles. The truck had run more than 
10,000 miles on its original cargo of fuel 
and it had been re-fueled without stopping. 

Down from the driver's seat stifHy 
climbed Dave Evans, veteran A.A.A. race 
driver in Memorial Day classics, and C. L. 
Cummins, relief driver, their faces covered 
with two weeks' growth of beards. '1'0-

Before the start : The group that put on the test of the Diesel-engine.d truck 
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After the 14-day run on the Indian
apolis Speedway, the tires of the 
truck which made the non-stop 
vehicle record showed little wear 

gether, they had driven the truck to its new 
world record, alternately driving and sleep· 
ing in a bunk improvised in the truck. 
Mr. Cummins is head of the Cummins 
Engine Company, of  Columbus, Ohio, and 
the designer of  the Diesel engine which 
drove the truck to its new record. 

Besides being a satisfactory, as well as 
spectacular, demonstration of the stamina 
of the Diesel engine applied to automotive 
use, the run showed up to remarkable ad· 
vantage the General tires with which the 
truck was equipped. They showed almost 
no signs of  wear even though, when the 
rIm started, the tremendous load of fuel 
oil carried had overloaded the truck bal
l oon tires far beyond their normal capacity ; 
and also in spite of the fact that the 
steeply banked speedway with its well-worn 
brick surface, repaired every few feet with 
rough patches of concrete, has cut many a 
good tire to shreds in a short time. 

The maximum tread wear was three 
t hi rty-seconds a f an inch on the center of 
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the tread of the rear tires af ter being 
driven, without stopping, at an average 
speed of 43 miles an hour, a distance more 
than half way around the world. Four of 
the stock tires showed the same air pres
sure at the end of  the run as that with 
which they had started. One had lost four 
pounds and the sixth tire had lost two 
pounds in the two weeks of the run. 

-

Softened Water Not Injurious 

SEVERAL employees in a certain office 
building were sent to the hospital with 

kidney trouble, and a rumor arose, "It's 
the salt used to soften our drinking water 
-they use 30 tons every year ! "  says Chem
istry and You. 

Chemical analysis of  the water showed 
it pure and harmless and facts about the 
softening process dispelled anxiety. 

Salt is used, not to soften water, but in 
connection with a clay-like material, "zeo
lite," which is the softening agent in some 
apparatus sold for this purpose. When hard 
water is  passed through the "zeolite," it  be
comes soft, but the "zeolite" must then be  
rej uvenated. This is done with salt, and the 
material is ready for use again. Salt does 
not enter into the softening process.
A. E. B. 

-
"Shake Table" Aid to Motor 

Safety 

"NON-SKID" automobile upholsteries 
materially aid comfortable and safe 

riding and driving positions in moving 
cars, a series of interesting "shake table" 
tests just completed at Purdue University 
disclose. 

Thirty university students were taken by 
H. M. Jacklin, professor of antomotive en
gineering, for a rough and jolly ride on the 
vibrating table which duplicated, in a few 
minutes, the effects of  a long automobile 
ride. The subjects sat on four different 
kinds of uphol stery fabrics while a record
ing tape measured their slipping and sliding 
on each sample tested. Ninety readings were 
made for each material and the averages 
computed hy comparing all the curves re
corded. The results showed that long pile 

The manner in which students of Purdue were strapped In the "shake table" 
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mohair velvet and velmo were more than 
50 percent more effective in maintammg 
correct posture than were the smooth-sur
faced fabrics tested. 

Riding conditions were duplicated almost 
exactly so tbat the experiments, according 
to the engineers conducting them, repre
sented a true condition of actual rides. 
Rubber blocks were mounted under the 
rear of the seat to give the "pitching" ef
fect experienced in passing over "wash
board" roads. 

-
New Sodium Lamp is 70 Percent 

Efficient 

ON E  of the "Scientific Conquests of  1931"  
demonstrated by Dr .  Harvey C .  

Rentschler, Director of Research of the 
Westinghouse Lamp Company, at a recent 
meeting of the New York Electrical So-

Dr. Rentschler, of VI estinghouse 
Lamp Company, and the new lamp 

ciety was a sodium vapor lamp which is 
70 percent efficient. This lamp, invented 
in Germany by Dr. M.  Pirani, who is Di
rector of Research of  the Osram Company 
of Berlin, may prove to be an important 
link in man's search for an efficient light. 
Dr. Rentschler explained, however, that its 
practical applications, if  any, have not yet 
been determined. 

The new sodium vapor lamp is three or 
four times more efficient than the neon 
lamp, and gives six times more light for 
the same current than does the 40-watt 
tungsten filament lamp. This increased 
efficiency is due to the fact that practically 
all the radiation from the element sodium, 
one of the two components of common table 
salt, falls very near that part of the spec
trum to which the eye is most sensitive. 
This fact has long been known bnt its 
application to the manufacture of a lamp 
had not been found practical becanse va
porized sodium turns ordinary glass brown 
or black. The new lamp was made possible 
through the development by Dr. Pirani of 
a new glass which does not change color 
under the action of the sodium vapor. 

-
Iodine from Seaweed 

FEW people realize that seaweed is  a 
valuable source for iodine and potash. 

Professor Thomas Dillon of University Col
lege, Galway, England, recently outlined a 
new method for obtaining the iodine and 
potash without using the usual process of 
burning the seaweed. Professor Dillon 
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places the seaweed in tanks where it is 
allowed to rot. The liquid formed con
tains both iodine and potash as soluble  
salts ; and on evaporating and clarifying 
the deposit, the iodine and potash are 
easily separated. The residue left in the 
tank is principally cellulose, which may be 
used in the manufacture of  paper or rayon. 
-A. E. B. 

• 

Detects Freshness of Butter 

A DELICATE test has been developed by 
two Italian scientists for determining 

the freshness of butter. As reported by G. 
Testoni and W. Ciusa in an Italian scien
tific publication, the determination depends 
upon the presence of  a compound called 
biacetyl. Melted and pasteurized butter as 
well as margarines do not contain any 
biacetyl, whereas fresh butter contains 
about .0005 percent. Nickel sulfate is used 
in making the test. 

-

Giving One Disease to Cure 
Another 

SIGNAL success in treating paresis, a 
hitherto fatal disease of the brain, has 

been achieved at St. Elizabeth's Hospital, 
government institution in Washington for 
the treatment of nervous and mental dis
eases, Dr. William A. White, superintendent 
of the hospital for 28 years, stated in a 
report recently made public. 

The earliest patients treated by the new 
method have remained alive for over five 

years now, a sufficient time so that physi· 
c ians feel certain of the success of the 
treatment. The disease, general paresis, is 
being arrested or cured in nine out of ten 
cases brought to the hospital, whereas a 
few years ago no one recovered from it 
and more than half the pat ients hrought 
to the hospital died within a year. 

The change is due to the discovery by a 
Viennese physician, Wagner von Jauregg, 
that paresis patients recovered from their 
brain disease after they had suffered an 
attack of malaria. Dr. White was first to 
use this treatment of  paresis in America. 
That was in  1922. Success of the treatment 
depends on the fact that the microscopi c  
organisms called spir"ochetes which calise 
pares i s  cannot live at a temperature over 
] 04 degre"s Fahrenheit .  Malaria produces 
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The ultra-centrifuge, a little "top" 
which rides on a steady blast of air 

such a fever in the body of the patient, 
and when he has recovered from the 
malaria, the spirochetes in his body have 
generally died and his hrain disease is ar
rested or cured. If the germs have seriously 
damaged the brain the patient will not re
cover his former mental competence, of 
course.-Science Service. 

-

The Ultra-centrifuge 

SO far as is known, all previous at
tempts to obtain extremely high veloci

ties of rotation in any kind of  apparatus 
have been surpassed by Dr. J. W. Beams 
and A. J. Weed of the Rouss Physical 

An interesting study in 
contrasts of the switch
board and controls on 
British and American 
electrically propelled 
ships. At left: The con
trols of the Peninsular 
and Oriental Navigation 
Company's Strathnavar, 
of 22,547 gross tons, re
cently completed in Eng
land. Below: The control 
room of the new Dollar 
liner President Coolidge, 
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Laboratory at the University of  Virginia 
at Charlottesville, who have driven a rotat
ing cone of steel at as high as 500,000 
revolutions per minute. While the Beams· 
Weed apparatus was devised for use as a 
centrifuge for separating liquids, as in a 
cream separator, its other possible applica
tions in science and industry are likely to 
prove numerous. 

In the illustration, which is reproduced 
by courtesy o f  Science, the rotating part 
or rotor is  shown at the top-indeed, it re
sembles a top. Its diameter is about an 
inch. The remainder of the apparatus is 
the stator. Air from a compressor is ad
mitted to the chamber through the valve 
shown at the lower right hand corner, and 
the rotor, which is entirely detached from 
the statoi, is then placed in position. Tiny 
air jets at L and l' and from C at the cen
ter impinge on the rotor and slightly raise 
it. As its under surface bears diagonal flut
ings the rotor is  given a rotatory motion. 
It finds a position of stable equilihrium 
very near the stator and continues to rotate 
at high velocity entirely on "hearings" of 
air. With a steel rotor one inch in diameter 
and air at 100 pounds pressure per square 
inch, a velocity of  3500 revolu tions per 
second were easily obtained. The velocity 
remains remarkably constant as long as 
the air pressure remains constant. 

The scientist-inventors have perfected a 
way to introduce liquids and remove them 
without stopping the centrifuge, the rotor 
being hollow and having small communi
cating openings near the top center. 

In the illustration the angle of  the cone 
of  the rotor is 103 degrees, that of  the de
pression in the stator 91 .5 degrees. 

• 

Air Offsets Heat Damage to Tires 

THE tremendous heat generated in auto
mobile tires due to the flexing of the 

ruhber has long constituted one of the 
most serious problems of  the industry, as 
heat is an enemy of rubber. Until recently 
this prahl em has remained virtually u n
solved. Within the past six months, how
ever, an ingenious method of manufacture 

of 33,800 tons, recently built in America and the largest ship of its 
kind in the world_ Their speeds are 22 and 21 knots, respectively 

� Courtesy Tile lUU3trated LQtldQrt New! t Courte!lY Westinghouse Electric and MUIIUfll('L u r i m:  Compony 
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has provided a simple and easy method 
for the dissipation of large amounts of this 
heat. In a newly developed tire hundreds 
of transverse holes have been placed in the 
tire tread. Each time the tire is cushioned 
against the road hot air i s  expelled from 
tbe holes. As the holes expand they draw 
in fresh air, thus keeping the tread rubber 
cool. 

On tests already conducted, air-cooled 
tires were found to run as much as 36 
degrees cooler than conventional tires. 
Thermocouple readings on some tires re
vealed temperatures as high as 200 degrees, 
j ust 12 degrees below boiling. Certain 
truck tires are known to get as hot as 230 
degrees. By cooling the tread it i s  not only 
possible to increase the wearing qualities 
of the rubber but it also permits the manu· 
facturer to use a greater quantity of tread 
rubber. Heretofore this was impossible as 
large masses of tread rubber induced high 
temperatures and caused what is known as 
"tread separation." 

-

Isolation of Pure Vitamin A 
A FTER six years of  research work, Dr. 

1-\. 1. M. Heilbron, professor of organic 
chemistry at Liverpool University, in col
laboration with Dr. R. A. Morton, of 
Liverpool University and Professor J. C. 
Drummond, of University College, London, 
has obtained the first extract or distillation 
of pure vitamin A, although Professor 
Karrer, of Zurich University, working by 
a different method, has also been similarly 
successful. He hopes that it  will eventu
ally be possible to synthesize vitamin A, 
and thus make it available in larger quan
t i ties for the use of the medical profession. 
--A . E. B. 

• 

Isolation of Vitamin B Followed 
New Line of Research 

THE isolation in pure form of the anti
neuritic vitamin B is the result of a 

new line of research developed by Profes
sor Adolf Windaus of  the University of 
Gottingen, Germany. 

Vitamin B is now thought to be a com
plex substance made up of several vitamins. 
The one investigated by Professor Windaus, 
called B, by some investigators, is  tbe one 
which protects pigeons and other non
human animals against the disease known 
as polyneuritis, and man against beri-beri. 
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Lieutenant Williams ready to go 
aloft and follow instructions ra
dioed to him from the ground 

Some authorities believe that rheumatism 
may be  due to insufficiency of this vitamin 
in the diet. It is found in many foods, 
among them milk, egg-yolk, fruits and 
nuts, but is  particularly prevalent in yeast 
and the germs of  cereals. Another part of 
the vitamin B complex is the factor thought 
to protect man against the disease pellagra, 
and called vitamin G by American scien
tists. The formula Professor Windaus 
found for the vitamin is  C12H,7N30S.
Science Service. 

-

Disaster Would Strike Earth if 
Air Gases Cha,nged 

D
ISASTER in many forms would come 

to the earth if the odds and ends of 
the atmosphere were tampered with in 
some way, according to data assembled by 
Dr. W. J. Humphreys of the United States 
Weather Bureau. 

Without water vapor, which even in the 
wetter parts of  the earth constitutes only 
1 percent of the atmosphere, no plant and 
no animal life would be possible and the 
whole earth would be as dead and barren 
as the moon. There would be  winds, Dr. 
Humphreys says, but never a shower. 
Clouds would be everywhere though only of 
fine pulverized rock such as now fills, some 
believe, the atmosphere of the planet Venus. 

The small amount of carbon dioxide in 
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the air, Dr. Humphreys explains, is abso
lutely essential to plant life, and, since all 
animal life is dependent, directly or in
directly, upon plants, the removal of carbon 
dioxide would result in the extinction of 
life on earth. 

High above the earth some 25 to 30 
miles there is an amount of ozone so small 
that if  brought together at average out
door temperature and pressure it would 
make a sheet only about a tenth of an inch 
thick. If this gas were removed, Dr. 
Humphreys explains, our eyes would soon 
go blind from the action upon them of 
that portion of the ultra-violet solar radia
tion which at present it shuts out com
pletely. If, on tbe other hand, the quantity 
of ozone were increased several fold, the 
ultra-violet light now reaching earth would 
be excluded, no vitamin D would be formed 
by it, and there would be a rapid extinction 
of most if  not all animal life, including 
man.-Science Service. 

• 

'Phoning Instructions to the 
Flyer 

THE Western Electric Company has per
fected a radio transmitter and a receiver 

of compact dimensions and comparatively 
small power which can be used to give in
structions to the pilot at an airport. 

Alford J.  Williams, of racing fame, has 
provided much excitement to visitors by 
following such wireless instructions, heard 
simultaneously by spectators via a loud 
speaker, and by the pilot through a radio 
receiver.-A . K. 

-

Good Prospects for Large Flying 
Boats 

THE DO-X, at the time of writing, is 
. being refitted at the North Beach air· 

port, Long Island, and will soon be ready 
for flying again. This ship has been criti
cized for the length of time it took in get
ting to the United States, and for the many 
mishaps it encountered. It did, however, 
demonstrate conclusively that very large, 
seaworthy flying boats were entirely prac
tical, and set the fashion for the construc
tion of other large flying boats. Thus the 
Koolhaven Aircraft Company, of  Holland, 
is  actually designing a flying boat of 328 
feet wing spread-more than twice the 
span of the DO-X. 

The design characteristics of the Kool-

A new restaurant table which eliminates tipping; since 
there are no waiters, and also eliminates tray carrying. 
The patron writes his own check which he drops into a 

chute in the table. In a short time, the tray in the center 
of the table is lifted, flowers, condiments , .  and all, by an 
elevator, and the patron finds his order arrayed on shelves 
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haven flying boat are as follows : Wing 
spread, 328 feet ; wing area, 10,764 square 
feet ; total flying weight, 100 tons ; useful 
load, 42 tons ; 10 motors of 1000 horse
power each, with a fuel consumption of 
only 0.4 pounds per horsepower hour ( this 
figure is so low that we are led to believe 
some form of Diesel or semi-Diesel is  in 
contemplation) ;  cruising speed, 140 miles 
per hour, at which only 68 percent of the 
full power will be  needed, so that the en
gines will not suffer unduly from wear, and 
the l arge amount of reserve power will 

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

that the large aircraft of the future will be 
a flying wing, and we read that the Kool
haven flying boat will have no fuselage, 
properly speaking_ The passengers will be 
distributed along the span of  the wing, and 
the wing covering will b e, in part, of Tri
plex glass_ The reason for this distribution 
of load is  that the wing weight can be kept 
down to a reasonable figure when the loads 
are distributed instead of being concen
trated_ Also, when loads are distributed 
along the span, and not spread out along 
the longitudinal axis of the machine, it is 
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Those steel alloys which resist oxidation 
are of obvious use to the aircraft builder, 
particularly the seaplane builder. Wooden 
flying-boat hulls do not rust but rapidly 
become water-logged. Hulls of duralumin 
require careful protection with special 
paints or the use of "alclad" in which the 
dural has a thin layer of pure aluminum 
on each side. Stainless steel, needing no 
special protection, has obvious attractions 
for hull construction. Moreover, the stain
less steel is so strong that it has less bulk 
for the same strength than either dura
lumin or wood. 

The BB-l,  the first amphibion built entirely of  welded stainless steel 

Another advantage of the stainless steel 
is that i t  can be  electrically spot-welded, 
although such spot-welding has only been 
rendered possible by long and extensive 
experimentation, hy the Budd Manufactur
ing Company, among others. Spot-welding 
avoids the difficulty and expense of rivet
ing. A pair of simple pliers carrying the 
electrodes are applied to the spot where 
the weld is to be made, the current is turned 
on by a switch and the weld is made in a 
fraction of a second. The pliers are so con
structed that no matter how their handles 
are gripped the electrodes will apply j ust 
enough but not too much pressure to the 
two sheets of metal to be  welded. The 
strength and duration of  the current are 
automatically determined. The current pass
ing through the weld is  very high but the 
voltage is so low that the pliers are unin
sulated and can be handled without any 
precaution whatsoever. facilitate take-offs and flight even with a 

number of engines not functioning. 
With 200 passengers on board, the ra

dius of action will be  2200 miles. The new 
machine is intended for service to the 
Dutch East Indies, and will make several 
trips in the time a steamer requires to 
make one. Hence it will actually carry more 
first-class passengers in a given time than 
will a large ocean liner. 

The huge flying boat will be built on a 
regular shipway and will cost about 1,200,-
000 dollars. The builders state that the new 
machine will fly at low altitudes, but it is 
difficult to see what will be the advantages 
of flying low near the water. I t  is  true that 
when an airplane is flying near land or sea, 
there is an aerodynamic "reflection" phe
nomenon which somewhat increases the 
efficiency but on the other hand there is 
more chance of bumpy air even when fly
ing over sea ; and, in general, it is  both 
safer and more pl easant to fly at  a reason
able altitude. No doubt later information 
will disclose the reasons for this plan. 

We have often predicted in these columns 

possible to maneuver the machine with an 
elevator placed much nearer to the center 
of gravity. That is the reason why the 
fuselage can be dispensed with, and im
portant savings thus made in weight and 
head resistance. 

Finances may delay actual construction, 
but it is to be hoped that in a year or two 
the project will nevertheless be realized. 
-A. K. 

-

Flying Boats of Stainless Steel 

WITHIN the last few years steel alloys 
of chromium have come into increas

ingly wide use. Some alloys of this type 
are known as stainless and are claimed to 
be almost entirely non-corrosive. We are 
accustomed to seeing ships, bridges, and 
steel structures in general being repainted 
at frequent intervals to protect them from 
the ravages of weather and the effects of 
rust. Now there comes the era of these new 
steels which may stand indefinitely in the 
open without requiring an ounce of paint. 

The first flying boat to be  built com
pletely of  spot-welded stainless steel is the 
metal BB-I, an open cockpit four-seater, 
constructed by the American Aeronautical 
Corporation. One of our photographs shows 
this neat looking amphibian, equipped with 
a 210 horsepower Kinner engine. The wing 
is uncovered and the spars and ribs, though 
immensely strong, appear to be of lace-like 
delicacy. Even the hull has its sides and 
bottom of very thin sheet steel running 
from eight thousandths to twenty thou
sandths of an inch thick. 

It  i s  too early yet to say that the use 
of this new material will revolutionize air
craft construction, but it is certainly bound 
to be extremely useful.-A. K. 

• 

Scientists Learn Effect Of 
Cleaning on Metals 

THE effect of disinfectants and cleaning 
materials on metals, which is coming to 

be important to the housewife as well as  

Left: Welded stainless steel wing frame. Above: The lines 
of the stainless steel hull are laid out with extreme care 
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to the engineer because of the growing 
popularity of metals for the home, has been 
carefully studied by German scientists and 
reported in the publication 1'>1 etallwirt
schaff. 

Sheet samples of 40 different metals were 
immersed for 24 to 48 hours at certain 
temperatures in 24 disinfectants and clean
ing solutions. The samples were carefully 
cl eaned, loss in weight was determined, 
and they were examined microscopically. 

According to the magazine's report, iron 
and steel were a ttacked by most of the 
solutions, and copper was not much betler. 
Zinc was found to resist their action poorly, 
while aluminum and aluminum alloys were 
attacked by all ac id and alkaline solutions. 
Tinned steel and tinned copper were fairly 
satisfactory. Nickel, nickel alloys, stainless 
steel, and chromium-plated steel were best. 

-
British Civil Aviation 

THE British Air Ministry issues each 
year an annual report on the progress of 

civil aviation which is of real interest and 
which American aviation people study very 
carefully. It is interest ing to read, in these 
days wben the question of co-ordination of 
various  forms of transportation is so much 
to the fore, of  a combined rail, air, and 
ocean service. Urgent freight handed in at 
any railway station in England will, when 
it gets to London, be  coll ected by motor 
trucks of Imperial Airways, taken to the 
London Airport at Croydon, and then flown 
by air all the way to India on British ser
vices via Ostend, Cologne, Nuremberg, 
Vienna, Budapest, Belgrade, Salonika, 
Athens, Alexandria, Gaza, across the desert 
to Bagdad, then to Basra, Bushire, and 
finally to Karachi in India. The territory 
of the Arabian Nights can now be traversed 
without the aid of  the "Magic Carpet." 
From Manchester to Karachi by train and 
cargo boat would be approximately 45 days 
as compared with only seven and one haH 
days by air-rail-truck service. The report 
states that an urgent parcel could reach 
India from New York in 14 days. 

The appended map showing the existing 
E uropean Air Services is certainly very en
couraging as showing rapid development. 
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Another part of the report states that the 
Air Ministry has issued a specification for 
small passenger- or mail-carrying aircraft, 
to be employed in connection with the op
eration of feeder services from confined 
spaces. The specification calls for ability 
to land on and take off from a space not 
more than 200 yards in all directions and 
surrounded by obstacles 100 feet high . 
Several designs have already been submit
ted and have come near meeting the re
quirements. The designs already received 
include machines on the Gyroplane and 

The automatic pilot 
described in the ac
companying col
umns. Here are 
shown diagrammat
ically the various 
gears, clutches, et 
cetera, through 
which the two gy
roscopes control the 
rudder, elevator, 
and ailerons of an 
airplane in flight 

Heliocogyro principles. Airplanes of more 
normal types have also been submitted. 

In these airplane designs, the weight per 
horsepower i s  kept down to a minimum ; 
the loading per square foot of wing area 
is also very low ; and to increase the glid
ing angle on landing, various devices are 
introduced for increasing drag. We wish 
that designers in this country were engaged 
111 similar designs.--A. K. 

-
An Automatic Pilot 

THE Sperry automatic pilot, based on 
the use of the gyroscope, has been 

placed, after long development work, in 
actual commercial service on the Condor 
biplanes of the Eastern Air Transport lines. 

The automatic pilot maintains the plane 
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on a level keel and on a straight course 
without intervention by the pilot. Not only 
does it relieve the pilot on long flights, but 
it assures level flying in foggy weather, and 
gives the passengers infinitely more safety 
and �omfort. Even when turning, it is pos
sible to avoid the banking of the airplane, 
always a source of slight misgiving to the 
public. 

In spite of its apparent complexity, we 
believe that the Sperry automatic pilot 
will prove an immertse step forward in air 
transport. The diagrammatic sketch which 

we reproduce herewith i s  from an original 
sketch by Elmer A. Sperry, Jr. and con
stitutes in itself the simplest explanation 
of the device yet available. 

Two gyroscopes are employed, driven by 
a propeller in the air stream. Another sim
ilar source supplies power to the controlling 
mechanism, in which the shafting and gear
ing are in constant motion. 

One of the two gyros spins about a hori
zontal axis ; the other i s  for lateral and 
longitudinal control, and it spins about a 
vertical axis. Both gyros, mounted on gim
bals, are free to swing about three axes in 
space. 

The awe-inspiring property of the gyro 
is that it will try to keep its axis steady 
in space. Therefore when the airplane de
parts from a straight course, rolls or pitch
es, the gyros in the automatic pilot are 
displaced relative to the airplane. By this 
change in relative positions, electrical con
tacts are established which bring clutches 
into operation. The c1lltches engage parts 
of  the control mechanism with the con
stantl y running power shafting ; the con
trol mechanism operates the rudder, ele
vator, or ailerons as the case may be. A 
follow-up system then comes into play by 
means of which the electrical contacts are 
withdrawn, preventing over-control. With 
proper adj ustment of the follow-up system, 
the gyros keep the machine level and on a 
straight course but never over-control or 
"hunt." 

To fly in a cockpit where the automatic 
pilot is installed is  almost uncanny. The 
controls operate as if by an invisible hand. 
The gyros seem to think ! -A .  K. 

-
Stearn Turbines for the Airplane 

A BOUT 1840 Henson built a mode} of 
1i. an airplane equipped with a small 
steam plant. In 1890 Professor Langley flew 

, - - - � - - - - - - ! a number of experimental models likewise 

A general idea of the EuroQean airways and extensions, 1930- 1 93 1  equipped with steam. A t  irregular inter-
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vals ever since Langley, engineers and in
ventors have given serious consideration 
to steam for aircraft propulsion, and for 
very good reasons_ 

First of  all, the intermittent action of 
the internal combustion engine is elimi
nated_ The steam engine has earned a well 
deserved reputation for reliable and con
tinuous operation at sea ; and the elimina
tion of  ignition systems, carb ureters, and 
other delicate devices is  an attractive pos
sibility_ Again, a steam turbine  will not 
Jose power in the rarefied atmosphere of 
high altitudes. On the contrary it will gain 
power b ecause the steam will exhaust at a 
lower pressure, and thus do more work on 
the expansion stroke. 

Many authorities, however, have pro
nounced the use of steam for aircraft to be 
an impossibility. Their arguments have been 
that the steam engine is too heavy, that the 
boiler i s  likely to be  too heavy, that no 
water is available for condensation so that 
air radiators of enormous area have to be 
employed, resulting in high head resistance, 
and that the efficiency of steam is less than 
that of the internal combustion engine. 

The authorities who have thus fought 
the use of steam have not reckoned, how
ever, with the modern improvements in 
steam turbine technique. Steam boilers, 
fired by cheap, heavy fuel oil, have now 
come into use on locomotives, and are sur
prisingly light and compact. Steam tur
bines can now work at enormous temper
atures and pressures of over 1000 pounds 
per square inch, because advances in met
allurgy have given us materials that will 
stand up under such conditions of tem
perature and pressure. With these very 
high pressures, the efficiency of the tur
bine begins to approach that of  the gas 
engine. Again, turbines running under 
these high pressure conditions and at 10,000 
revolutions per minute can be made sur
prisingly light and compact. At the same 
time, gear reduction methods have been so 
improved that the enormous speed of the 
turbine can be reduced to the few hun
dred revolutions per minute of a propeller 
with no more than a 5 or 10 percent loss 
in efficiency. The problem of radiators for 
condensation has been partially met by the 
modern method of  using the metal covering 
of wings and other parts of the airplane as 
the radiating surface ; with a "skin" radi
ator no head resistance is added. 

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

Chemists wonder if they haven't 
something to learn from this old 
gas pipe laid in 1877 and found to 
be in excellent condition when dug 
up recently in Lockport, New York. 
Several hundred feet of this main 
were installed at that time and have 
been in service ever since. It con· 
sists of eight-foot lengths of white 
pine with a bore of 1 Y2 inches and 
an external diameter of four inches. 
The only j ointing material was red 
lead, and the main was covered 
with hard pitch. When dug up, the 
wood had the appearance of being 
newly laid, retaining the color of 
freshly cut white pine when sawed 

With all these changes and improve
ments, the problem of steam begins to as
sume quite a promising aspect. At any 
rate, we hear that the Great Lakes Air
craft Corporation, in co-operation with the 
Ljungstrom Turbine Company and under 
the supervision of the United States Navy, 
is seriously experimenting with steam. 
Small scale working units have been de
signed with about one fourth of the power 
that is to be used ultimately, and experi
mental flights are soon to be undertaken_ 

It i s  not in small units, however, that 
much is to be hoped for. It is in the design 
of very large flying boats that lie the most 
attractive possibilities. If we  think of the 
DO-X with its 10 motors out in the air 
s tream increasing the head resistance enor-
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mously, and then think of  what could be 
done with two compact turbines of say 2500 
horsepower each, tucked away inside the 
wings, we shall be convinced that there are 
vast possibilities in the experiment.-A. K. 

• 
Versatile Hotel Radio 

THE ceremonies opening the world
famed Waldorf-Astoria Hotel in its new 

home in New York City recently were 
heard in all the hotel's public rooms by 
means of its elaborate network of loud
speaking equipment. The hotel's system for 
electrical distribution of entertainment de
signed by the Bell Telephone Laboratories 
and installed by the Western Electric Com
pany is the most complete ever brought to
gether under one roof. 

Six different programs can be made 
available over the entire system, both to the 
1940 private rooms and to the many public 
rooms. These may be all or partly radio 
broadcasts picked up by the hotel's major 
antenna. Events going on in the hotel's 
public rooms, or the music of its orchestras, 
can be  connected to any of  the channels. In 

addition, the hotel can supply recorded en
tertainment for its guests by means of two 
music reproducers. 

Each of the two towers is furnished with 
a separate antenna. By means of these and 
selective devices, occupants of  the tower 
suites may have radios of their own choice 
installed and receive any programs that are 
on the air. All the antennas are specially 
shielded from interferences that commonly 
arise in the mid-town area. 

Twenty-two racks of amplifying and con
trol equipment are located in the radio room 
on the sixth floor which is  the nerve cen
ter for the entire network of distribution. 
Here all programs are under constant super
vision to secure the best rendition over the 
system. 

A variety of horns, varying from several 
taller than a man to many smaller ones, 
are concealed behind the walls and ceilings 
of the public rooms. There is  a permanent 
sound picture system of the theatrical type 
for the grand ball room and one portable 
set which can bring talking picture enter
tainment or lectures to the smaller public 
rooms. 

Under full use, the system can take the 
voice of a speaker in one room and amplify 
it there, ampli fy  it in every o ther public 

A guest at the new Waldorf-Astoria selects one of the 
six p rograms available through a special loudspeaker 

The control room of the Western Electric radio program 
distribution system installed for guests at the new hotel 
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Men and Women of America : 

RECONSTR UCTION 
Is in YOUR HANDS ! 

You have studied " depression" charts. 

You h ave heard "depression" speeches. 

You h ave read "depression" articles. 

You have d reamed " depression" night

mares. 

If you are ready now to forget " de

pression" and give a thought to faith,  

common sense and reconstruction, 

come with us through this page. 

U First, some figures-

By the end of 1 9 3 0, the national w e alth 

of America h a d  re ached the astounding 

sum of one hundred and ninety billi ons
one hundred and thi rty-four bil l ions more 

than i n  1 9 1 4, a n  increase of 7 1  %. 

I n  o u r  s avings banks and trust com

p anies,  we h a v e  stored up more than 

twenty-nine bil l ions.  

In s a fe-deposit  boxes, i n  priv ate hiding

pl aces of a l l  kinds,  w e  h a v e  a bi l l ion o r  

t w o  more.  

We have,  ready for u s e, more than nine 

and a quarter  mil l ion b a l e s  of cotton, 

v a l u e d  at about three hundred mil l ions ; 

and four hundred and twenty-nine mil l ion 

bushels  of wheat v a l u e d  at more than 

two hundred and fifty-seven mill ions.  

We possess  uncounted mil l ions of feet 

of unused l umber, tons of unused coal and 

wool and steel .  

What do these stupendous figures 

mean ? 

That America has more resources 

than the next six nations-and can 

stand on its own economic feet. 

* 

That , if these resources are put to 

work, instead of being allowed to lie 

idle,  America will rapidly approach a 

normal condition and benefit all the 

other nations of  the worl d by showing 

a way out. 

The Re-Employment Dri2!e 

Is On , Too ! 

In nearly 1 1 , 000 cities and 

towns, local civic bodies, the 

labor organizations, employers 

in industry and commerce, and 

the American Legion, have 

joined together to put men and 

women back to work immedi

ately. They are succeeding

by adding work, by making 

work, by spreading work. Al

ready, community after com

munity has reported employ

ment increases. Each new em

ployee means a new purchaser 

for more products of more 

workers. That's the c i r e  1 e 

which leads to p rosperity. Go 

to your local organized head

quarters and ask what you can 

do to help. 

Let 's  put this wealth 

to worl? -NO W! 
We're going to put this wealth to 
work-we're going to do the sort of 

thing we d i d  in 1 92 1 .  Back there, 

three years after the war, when the 

country was in the depths of economic 

despair ,  the vVar Finance Corpora

tion helped lead us into the light of 

an unprecedented period of prosperity. 

"vVe steadied the situation , "  said 

Eugene J\1eyer in the reconstruction 

year of 1 922, "by taking over the 

slower loans that were good , remov

ing the necessity for forced liquida

tion and putting the banks in position 

to carry their customers for a longer 

period and to make new loans v"here 

adequate security could be obtained. 

But our loans have done m ore than 

this-th ey h ave provided that element 

w h ich is so necessary in all businesses 

-t he element  of co nfiden ce." 

The Reconstruction Finance Cor

poration, of  vvhich J\1 r. M eyer is 

Chairman and General Charles G. 

Dawes is P resident, has been empow

ered to use a vast fund of two bil

l ions of dollars t o  rel ieve credit 

stringency, to strengthen the sinews 

of business and to restore faith. 

Let's get behind it  and push ! 

THE NATIONAL PUBLISHERS' ASSOCIATION 
"A s the  m ost nearly self-co n tained nation, we have within 

our own boundaries the elemental factors for recovery." 

(From the Recommendation of the Committee on Unemployment Plans and Suggestions of the Presi(lent's Organization on Unemployment Relief) 
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room, in the 1940 guest rooms, and carry 
it by wire to three broadcasting stations. 
Simultaneously, five other programs are 
available. 

• 

"Weather Factory" For Honles 

AIR conditioning with its attendant bene· 
1\. fits of health and comfort is now avail· 
able to the average family in a home 
"weather factory" which heats the air in 
winter, cools it in summer, washes and 
circulates it at all times and which is 
adaptable to warm air, hot water, steam or 
vapor·air systems. 

This interesting development is the result 
of research on the part of engineers of the 
Holland Furnace Company who sought for 
the home the advantages enjoyed in the 
large and relatively highly expensive com· 
mercial installations constructed for hotels. 
theaters, and other interiors. Year 'round 
comfort and health, with marked savings in 
fuel and the economies effected by dust 
elimination from the air, are now within 
the reach of the home·dweller regardless 
of the type of h eating system he now may 
have. 

The outfit is  simple, inexpensive to op· 
erate and so sturdily cons tructed that there 
is little chance for anything to go wrong. 
The apparatus is  contained in a metal cabi· 
net occupying less than 10 square feet oj 

A bove: The home "weather fac
tory" in use_ Right: A diagram
matic view of the unit, cut away to 
show location of its various parts 

floor space. I t  is designed to b e  attached to 
the rear of a warm air furnace or may be 
used as an independent auxiliary with 
other kinds of heating plants. 

Air drawn in from the basement first 
passes through a semi-cylindrical filter of 
standard construction where much of the 
dust and dirt are removed and then, forced 
by two fans operated by quarter·horsepower 
motors, it rushes through swirling sprays 
of water from the house mains. This com· 
bined filtering and washing, hundreds of 
tests have proved, removes more than 98 
percent of the dust and dirt that the air 
may contain. Thus "laundered," the air 
goes into the furnace casing where it is 
warmed, in winter, in the usual manner 
and is distributed through the house. 

The sprays not only thoroughly cleanse 
the air but they add one of  the most vital 

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

factors of all, proper h umidification or 
moistening. The amount of humidity is 
easily controlled by adj ustment of the spray 
nozzles. Physicians, heating an d ventilating 
engineers, and other authorities are unani
mous in their verdict that the air in the 
vast majority of American homes in winter 
is far too dry. [n thousands of houses, it is 
drier than the air in the desert regions. 
This lack of moisture seriously affects the 
throat and nasal passages, it damages fur· 
ni tnre, and exposes the home dweller to 
various diseases by drying the tissues that 
l ine the breathing canals. 

Tn summer, the air is cleaned and cooled 
hy the spray washing. In some instances, 
erTective cool ing may require additional 
spray units and in extreme cases, a re" 
frigerating unit may b e  added to reduce the 
temperature of the water and thus  help 
cool the bouse. 

-

Hair Drying with Natural Gas 

A N EW use  for natural gas  has  been 
introduced into some of the leading 

beauty shops in Oklahoma. A hair drying 
machine, which utilizes natural gas ,  has 
been perfected. At a recent convention of 
beauty operators, i t  was found that gas 
used as  a drver does not in i me the hair 
or scalp. The 

"
machine will dry 10 heads of 

hair at one time. A warm, light air, j ust 
moist enough to prove beneficial, circulates 
from bell-shaped domes that fit over the  
head.-A . E .  B. 

• 

The Prevention of Simple Goiter 

THE ease and simplicity with which 
goiter prevention is accomplished has 

nearly been the undoing of this very valu< 
able procedure, according to a recent state· 
ment by the United States Puhlic Health 
Service. Many p ersons with goiter, at
t racted by the apparent ease with which 
the malady may be prevented, have can· 
cluded that what is useful for prevention 
of the simple form is likewise efficient as 
a means of treating all types of the disease. 
Much harm has been done by this erroneous 
assumption. It is  necessary, therefore, to 
caution people that there are certain goiters 
which are made worse by taking iodine. 
Moreover, the measures that may be ef-
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fective in preventing simple goiter are in 
no wise useful in forestalling other and 
more severe forms of the disease. 

The following questions quite naturally 
arise regarding simple goiter : First, why 
should simple goiter be prevented ? Second, 
i s  the condi tion more than a deformity of 
the neck ? These reasonable questions may 
be answered by citing the experiences of 
certain foreign countries in which the 
disease preva ils unduly. When unchecked, 

The flow of air through the home 
"weather factory," showing the 
air washed by a spray of water 

simple goiter is often associated with men
tal and physical degenerations, especially 
deaf mutism, feeblemindedness, and the 
idiocy of cretinism. The ill effects of un
controlled goiter are particularly severe in 
subsequent generations. Fortunately, the af· 
fliction has not reached this degree of 
intensity in the United States, nor is it 
likely that it will reach it. 

The causes of simple enlargement of the 
thyroid gland in the throat may be con
veniently classed as immediate and remote. 
The immediate cause of this condition is 
now b elieved to be  a complete absence or 
marked deficiency of the iodine necessary 
for the normal functioning of the gland. 
Anything wh ich interferes with the intake 



APRIL · 1932 

or utilization of iodine available in normal 
quantities may likewise cause enlargement 
of the organ. Thus, infections, intoxications, 
faulty diets, and such periods of stress in 
female life as puberty, pregnancy, or the 
change of life, may be  mentioned as remote 
or underlying causes of simple goiter. It 
is a matter of common knowledge that fe
males are more prone to simple goiter than 
are males. 

The most satisfactory method of admin
istering iodine for the prevention of simple 
goiter is  by adapting tbe remedy to each 
person in need of it. In this way accurate 
dosage and supervision is  insured. Ob
viously this method is  costly and cumber
some, reaching only a small portion of 
those requiring the protection. In order to 
overcome these obj ections, wholesale pre
vention by the use of iodized table sal t and 
iodized water supplies bas been suggested. 
While both of these methods are theoreti
cally sound, it is  not yet definitely known 
whether they are effective and at the same 
time incapable of causing harm to persons 
with existing goitrous enlargements. There
fore, the individual method is  preferable at 
the present time. 

It is likely that the regular consumption 
of foods naturally rich in iodine will aid 
in preventing goiter. It i s  known, for ex
ample, that marine algae, deep sea fish, and 
crustaceans are particularly rich in iodine. 
But here again the uncertainty of dosage 
and economic factors are involved. Varia
tions in the iodine content of food and 
water probahly account, to a considerable 
extent, for the differences in goiter inci
dence in the United States. Until more 
definite knowledge becomes available con
cerning the value of iodized salt, iodized 
water, and iodized foods, it appears best 
to individualize in goiter prevention. 

Goiter prevention is  most telling in its 
effects among children between the ages 
of 11 and 17, especially among girls. Even 
more important, is  the institution of ap
propriate prevention before a person is  
born. Under the supervision of a skilled 
physician a prospective mother may receive 
protection not only for her own thyroid 
but also for the gland of the expected child. 

Where may one turn for explicit advice?  
Either the  family physician or the  local 
health officer i s  well qualified to suggest 
the most effective means of preventing this 
rather widespread affection. Self-drugging 
with iodine is  dangerous  and should be 
shunned. 

• 

Tuberculin Test Harmless to 
Cattle lOW A farmers ' who have carried their ob

j ection to tuberculin testing of their 
cattle almost to the point of armed rebellion 
have permitted themselves to become ex
cited over a misunderstanding, and to a 
certain extent over deliberately spread mis
information. Such i s  the opinion expressed 
by scientists at the United States Depart
ment of Agriculture. 

Tuberculin never does a healthy cow the 
slightest harm, declared Dr. M.  Dorset, 
chief of the biochemic division of the Bu
reau of Animal Industry. It does not even 
hurt a tuberculous animal , but merely 
shows that she has the disease and ought 
to be slaughtered in the interests of com
munity health. Claims to the contrary, he 

( Please turn to page 245 ) 
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I N  C O U N T L E S S  W AY S  
S H E C R E AT E S  Y O U R  C O M F O R T 

We wonder, reader, i f i n  your traveling abou t, you have ever been aware 
of how much the lesser employees of a hotel contribute to the total of your 
comfort ? 

You have undoubtedly seen a Statler maid* moving down the hall with 
her supply c art, tapping gently on some 
doors, moving softly away from those 
behind which guests still sleep . Perhaps 
you have actually watched one at  her 
work. If you have, you have surely 
thought, "I  should like to have as deft a 
servan t i n  my house. "  

For these Statler maids are deft . . .  
and for a reason. They're taught! They 
have a routine to follow that elimin ates 
all waste motion and insures every j o b  
being done. I t  puts order i n  their work of  
picking up papers, m aking beds, running 
the vacuum cleaner, dusting, and replac
ing soiled towels and used soap. 

Let's look i n  a room . Here is one where 
the maid is about to make the bed. See, 
she turns the inner-spri ng hair mattress, 
adj usts it on the deep box spri ngs, 
smooths out the mattress protec tor, 
spreads the quilted pad. Then she puts 
on the sheets - snowy, white sheets 
that smell so clean and fresh. Then the 
soft blankets. She fluffs the down pil
lows and covers the immaculate inner 
slips with outer cases and lays them in 
their place.  Now she takes the spread 
and covers all, tucks all in, gives the bed 
a final pat or two, and steps back to sur
vey her work. 

She's proud of that bed. She knows 
how good a bed it i s  and how pleasant 
it 's going to feel because she's made i t  
well. She takes such prideful interest in 
all her humble tasks. Her bathrooms 
must sparkle, her mirrors shine .  For 
she 's  an in born housekeeper and reali zes 
that i t ' s  her j ob to m ake you en thusi astic 
over the cleanliness and comfort of your 
Statler room . 

*73% oj Statler stockholders are employees . 

H OTf LS STAT Lf R 
w h e re " Th e  g u e s t i s  a lw ays r igh t "  

B O S T O N B li F F A L O 

C L E V E L A N D D E T R O I T  S T . L O ll i S 

In N E W Y O R K , Hotel Pennsylronio 



THE AMATEUR ASTRONOMER 
Conducted by A L B E RT G. I N G A L L S  

A BOUT a year ago in this department we 
.tl. referred to the risk of explosion of 
the silvering solution used in silvering the 
mirrors of reflecting telescopes, and reo 
quested any who had heard of such ex· 
plosions to ad vise us. Although several 
thousands of our readers have silvered mir· 
rors-many of them a number ( ! )  of times 
( soft music here ) , we have heard of prac· 
tically no accidents among amateurs, 
though professionals appear to have them. 
Subsequently a few reports of this nature 
reached us and these are published below. 
At worst, assuming the exercise of normal 

Rev. W. F. A. Ellison standing on 
the roof of the Armagh Observatory 

gumption in the work, they indicate the 
probable advisability of wearing goggles 
during the operation after the solutions 
have been mixed. It will be noted that 
most of the troubles came from failure to 
"obey the rules." As one man stated orally, 
he "silvered first and read the warning 
after the explosion." The chief warning 
is not to leave the solution standing--not 
to make up a stock solution to keep around. 
A minor one is to play safe by keeping the 
solutions cool. 

Peter L. Martin, lens maker, of 829 
East Thayer Street, Philadelphia, writes : 
"One day Doctor Brashear told me to 
empty a vessel containing the residue of 
silver sol utions that had been standing 
( Italics ours.-Ed. ) and remarked that it 
had the danger of dynamite. Another time 
I was polishing within four feet of him 
when he was silvering a large mirror and 
as he  poured the sol ution on the mirror 
the liquid went up  in the air and some 
fell on the back of my shirt. 

"Every Saturday morning the professional 
optical worker, Mr. Octavie Petitdidier of 
Chicago, silvered, using the Brashear 
method, and it never exploded and we 
never mentioned goggles. Dates 1907, 1908, 
1911 ,  1914. 

"About 192 1 ,  I gave a silverer the modi· 
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fied solution mentioned in Ritchey's book . 
When I asked him how it worked, he said, 
'Say, that stuff exploded.' 

"I think the suggestion about wearing 
goggles is very good. The solutions have 
never exploded on me, b ut during the few 
minutes that it takes the amateur to pour 
on the liquid it is  well worth while to 
take every precaution. I intend to wear 
goggles in future. 

"I have heard of several other explosions 
of the silver solution. In one instance an 
employee, in order to see better, pulled up 
the window shade and the solution which 
had been standing all night ( Italics ours.
Ed. ) blew up, when the daylight struck it. 
Another time a worker was badly hurt and 
laid up for several weeks. 

"My conclusion i s  that the original 
Brashear solution as given to the worl d by 
.John A. Brashear is  not likely to explode." 

NEXT we get testimony from K. L. 
McAlpine, 223 B. Sansom Street, 

Upper , Darby, Pennsylvania, who writes : 
"Although I have used this process a great 
many times, on one occasion only have I 
met with an accident. In June of last 
year, having finished silvering a mirror, I 
placed the remainder of the silvering solu· 
tion in a cold room in the laboratory. This 
room is maintained a few degrees above 
zero. This solution contained silver nitrate, 
ammonia, and soda only, as none of the 
reducing solution had been added to it. In 
view of the temperature and the absence 
of organic matter in the solution I con· 
sidered it to be quite safe. In August the 
sol ution was removed to the basement and 
remained there for about one month. ( Ital· 
ics ours.-Ed. ) The bottle was moved about 
many times during this interval. 

"The explosion took place one night, 
fortunately wheu no one was at the time in 
the building. Although there could not have 
been more than 50 cc of solution, practi· 
cally every piece of glassware in the room 
was broken. Even a nine liter Pyrex bottle 
was shattered, and the white walls and 
ceiling were sprayed with the brown·black 
silvering compound. 

"While the Circular·Letter on silvering 
prepared by the Bureau of Standards very 
plainly states that the silvering solution 
should be made up just before use, 1 be· 
l ieve that still more emphasis should be  
laid on this point, becaljse otherwise I am 
quite sure that many, in anticipation of 
t rouble with the silvering, wilI make lip a 
stock sol ution." 

IN Pasadena, at 88 North Delacy Avenue, 
is the firm of Howell and Sherburne. 

designers and builders of  special machin· 
ery and scientific instruments, including the 
Hale spectrohelioscope. Waldo E. Howell, 
son of the senior memher of this firm, 
writes as follows : "I am very glad to tell 
YOll about two explosions which happened 
recently and were by no means mild. To 
give you a better idea as to the danger of 
th i s  kind of explosion, I am enclosing a 

photograph of one end of our optical shop. 
The shelf marked 'X' with the arrow is 
the spot where the bottle of solution was 
at the time it exploded. This shelf was 
hlown completely off the wall. The amount 
of solution in the bottle, which was not 
confined, was 16 ounces of silver solution 
ready to be  mixed with reducing solution 
for silvering. Pieces of the bottle in which 
the solution was contained were no larger 
than fine shot, when we swept the floor. 
Small pieces of  glass were buried in the 
shelf. 1 do not think the explosions would 
have occurred had the temperature been 
lower. I t  was about 85 degrees when 1 fin· 
ished silvering, and this silver was left 
over. ( Italics ours.-Ed. ) It exploded of its 
own accord in solution. Fortunately, no 
oue was standing next to it. 

"When I tell you of the second explosion 
1 believe you will decide, as I have, that 
after the caustic solution is poured into 
the cleared·up silver nitrate solution, an 
explosion may occur at any time. This 
explosion happened in the middle of the 
process. I guess, before 1 go on, I had better 
stress the fact that in both cases directions 
had not been followed to the letter as to 
temperature, ( Our italics.-Ed. ) but I silo 
ver many times in the summer at 85 and 
even up to 100 degrees, and 1 really have 
no trouble, either with solutions or with 
soft coats of silver. However, in this case 
the temperature was nearly right, but 1 
bel ieve the difficulty came in after the 
silver nitrate solution had been cleared 
with ammonia. The caustic solution, hav· 
ing been poured into the silver n i trate 

Where one explosion took place 

solution, was lIo t  stirred and ammonia was 
not added for about ten minutes. When 
my friend, Mr. Seigel, did get hack to the 
solut ion, after the ten minutes and started 
to stir and add ammonia, the explosion 
took place. 

"Everything would have been all right, 
had he gone right 011 as the directions say, 
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but the interval between the clearing up 
of the silver nitrate solution and the pouring 
in of the caustic solution was too long, 
thus allowing the explosive silver fulminate 
to gather on top of the solution. Just as 
he started to take hold of the glass rod and 
stir, there was a terriffic explosion. The 2· 
ounce beaker, which was of heavy glass, 
was never found in any p ieces larger than 
BB shot. The fragments were lodged in the 
wall, below the surface. Mr. Seigel nearly 
lost his sight from the flying solution. He 
was in bed for a week, and later had to wear 
glasses. It probably seems funny that the 
solution will explode in waler, b ll t  th i s  
it did. 

"I still use the same method, but 1 watch 
very carefully to see that no undue amount 
of fulminate is allowed to form on the sur· 
face of the solutions when 1 pour the caus· 
tic solution into the silver nitrate solution. 
If this fulminate does form in visible 
amounts when 1 pour the caustic into the 
s ilver, 1 quickly pour in ammonia. However, 
th.is will be unnecessary, even on a warm 
day, if  ice is used." 

FINALLY, part of a communication from 
Dr. John Albert Marshall of San Fran

cisco, is quoted from the J oumal 0/ the 
American Medical Association. In certain 
k inds of work Ihey do, laboratory b iologists 
use essentially the same process as is used 
by the telescope maker : 

"An explosion occurred Tuesday, March 
1 1 , which has jeopardized the eyesight of 
a research worker in one of the laboratories 
at the Uni vers ity of California.  Sections 
of bone and teeth with their contained 
soft t issues had been stained hy the so
called s ilver n i trale method. The dishes 
contain ing the ammoniacal s i lver oxide 
solution were inadvertently left s tanding 
in  the sun from Sa turday noon unt i l  Tues
day morning.  There were traces of alcohol 
in  the sil ver solutions carri ed there by the 
sections of tissue .  The sunl i ght hastened 
a chemical reaction between the silver, the 
ammonia ,  and the al cohol , and there re
sulted from it  a highly explosive, very sen
s i tive and unstable compound, s i l ver ful
minate-to he distingu ished from the so
called fulminating s i lver, wh ich explodes on 
drying. 

"When the dish was taken up to be 
emptied and cleaned, it was warm from the 
sun. The mere movement of the l iquid was 
responsible for the detonation. 

"Since the acci dent was so serious to one 
of the workers and endangered others i n  
the laboratory a s  well, a word of caution 
as to the handl ing of these s i lver sol u t i ons . " IS necessary. 

WHAT, then, are the indications from 
all this evidence ? Hal f a dozen ex

pl osions out of thousands of s ilvering johs, 
and most of these due to carel essness. There 
is l i ttle reason to fear the job, but one 
ought to respect it by wearing goggles. 
Nature will usually pa tch up a complexion 
peppered with glass fragments but an eye 
is an eye_ 

Judging [rom the comments quoted above, 
the explosions are seldom of the full power 
of a typical dynamite explosion, and some 
of them are probably comparatively feeble. 
But no one craves an invitation to be  pres
ent even at the time of a feeble explosion. 

Here is another expedient tip-don't 
let the ladies at home see these pages. 
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Follow the Direct Road to Success 
Do you want a oetter position amI II larger pay envelope ? Learn mathematics ! Not 
(l day pa;;ses in which you do not have to usc mathematics ill your work. A 
thorough knowledge of it makes clear so many things which arc puzzling you today. 

You can now have a mathcmatieR cdu('at ion without having to go back to school or 
tnL{ing an expensive eOl'resPolluen('e cOline. 

At Last! Mathematics Self-Taught This Simple, Easy Way! 
Nuw you can h,n'o this easy method which has been worked out by an expert for those 
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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 the 
solution. 

you by a man \rho has devoted hi" life to teaching practical men the fundamentals of 
this important subject. 

MATHEMATICS FOR 
SELF-STUDY 

By J .  E .  T h o m pson.  B . S .  i n  E.E . •  A . M  . •  D e pt.  of M athematics,  Pratt I nstitute, Brooklyn 

'1'11I.l:;c bool{:; start right. from t.he beginning with a review of arithmetic that gives you all 
sllcdal short -cut::; and trh:k problems that save tountle'!s hour'! of your time. Then they 

go right into highcl' mathematics and show you hQw simple it i s  when an expert 
explains it for you. In no time at alI you 
w i ll be ta('I{ling with ea'!e the most dit'flcult 
question on this s lIl)jcet. 

An Expert's Simplified Methods 

Mr. Thompson, the :1uthor of these books, 
has had many years' experience in 
mathematiral training. He presents 
eneh practieal method and problem in 
the ('Ieares t .  simplest way. He gets 
1'i:;'ht down to the k ind of i nformation 
th,lt you need in your daily wode 

A Complete Reference Work 
on Mathematics in These 
Four Inexpensive Books 

Arithmetic for the .Praetical Man, 
A IgeiJra for the Practiea I Man ,  
'l"rigonometry for the Practical 
MHn, Calculus for the Practical 
Man. -4 Vot-umes-1 2 -4 0  Pages
Hlustrated. 

Send No Money 
Examine These Books for 1 0  Days FREE 

MAIL THIS COUPON 

D. Van Nostrand Co., Inc. 

2 5 0  Fourth Ave., New York 

Send me MATHKMA'l'lCS FOR SELF- RTUDY in 4 volume'!. 
\Vithin 1 0  cl;-iys 1 will either return the hooks or send you 
$ 1 . 6 5  a s  first payment and $2 .00  per month (or 3 month�-:-
total $ 7 . fi 5  ( 5 %  distount for cash ) .  LSd.  A m .  4 - 3 2 ]  

C ity and State 

Uus iness Connedion . .  

Referenre . . . . .  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 

P A T  E N  T S - T  R A D E  M A R K S - C O P  Y R I G  H T S 

M U N N  & C O .  
PAT E N T  ATTO R N EYS 

SC I E N T I F I C  A M E R I C A N  B U I L D t N G 

2 4 _ 2 6  W EST 40TH STR E ET. N EW Y O R K  C ITY 

1 3 1 9  F S T . ,  N. w .  
WAS H I N G T O N .  D .  C . 
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JOHN M. PIERCE 

One of the original group of 

AMATEUR TELESCOPE MAKERS 
of 

SPRINGFIELD, VERMONT 

Has furnished materials and advice to thousands 

of fellow enthusiasts all over the world. 

Write for price list 

Send your speculum for free test. 

JOHN M. PIERCE 

11 Harvard S t .  Springfield, Vermont 



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 

ENGINEERING ACHIEVEMENTS 1931 ( Reprint 
47 1 from The Electric Journal ) ,  pre

pared by C. K. Lee and H. N.  Blackmon, 
describes the achievements of the Westing
house Electric and Manufacturing Com
pany in all branches of ·engineering. The 
40-page pamphlet i s  beautifully illustrated. 
Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa.-Gratis. 

• 
THE SEMET-SOLVAY KOLLER TYPE GAS 

PRODUCER ( Bulletin No. 45 ) describes, 
with clear diagrams, the operation of this 
device. Semel-Solvay Engineering Corp
oration, 40 Rector Street, New York, N. Y. 
-Gratis. 

• 
COMMERCIAL AND INDUSTRIAL ORGANIZ-

ATIONS OF THE UNITED STATES ( Domes
tic Commerce Series No. 5 ) is a revised 
edition of an exceedingly useful book list
ing over 19,000 organizations, all splen
didly classified. Bound in buckram. Super
intendent of Documents, Washington, D. 
C.-60 cents ( money order ) . 

• 
UNITED STATES FOOD AND DRUG ADMINIS-

TRATIOC! METHODS OF TESTING ANTI
SEPTICS AND DISINFECTANTS ( U. S. Depart
ment of Agriculture Circular No. 198 ) , 
by G. 1. A. Ruehle and C. M. Brewer, 
describes the methods used in testing ma
terial of this nature in  the effort to check 
the accuracy of the bactericidal and anti
septic claims for such products. Superin
tendent of Documents, Washington, D. C. 
-1 0 cents ( coin ) . 

-
CENTRALIZATIO N VS. DECENTRALIZATION is 

a small treatise intended to present vari
ous facts concerning the advantages and 
disadvantages of centralized and decen
tral ized operations in the office. It deals 
with the q uestion of dictating machines, but 
also covers shorthand operation. Dictaphone 
Sales Corporation, 402 Lexington A venue, 
New York City-Gratis. 

• 
BELT DRIVES WITH C AST-IRON PULLEYS AND 

PAPER PULLEYS ( Bulletin No. 62 ) ,  by 
r:. A. Norman and G. N. Moffat, gives data 
on transmission efficiency of various  types 
of belts on slich pulleys and goes thoronghly 
into the transmissive power of oak-tanned 
and rubher belts. Engineering Experiment 
Station, Ohio State University, Colum bus, 
Ohio-25 cents. 

-
SIiITABILITY OF BmlSH LANDS IN THE IN-

TEHl\lOlJNTAIc! REGION FOR THE GROWTII 
OF NATTJRAL OR PLANTED WESTERN YELLOW 
PINE FOHESTS ( Technical Bulletin No. 256, 
August 1931, U. S. Department of Agri 
c ulture)  by F. S. Baker and Clarence F. 
Korstian, descrihes the many problems 
awai t ing the forester in connection with 
brush lands. Superintendent of Documents, 
Washingtlln, D. C.-25 cents ( money 
order ) • 

244 

TO make this page of greater 
value to our readers, the ed

itor shall be glad to consider for 
review papers and bulletins on 
any phase of science, engineer
ing, or industry. However, we 
do not wish ordinary catalogs, 
and we will not mention what is 
obviously propaganda. 

Material submitted should 
give full information as to where 
obtainable and the price, if any, 
so that the reader may obtain 
copies directly without unnec
essary correspondence. - The 
Editor • 

AMATEUR EXPERIMENTS WITH PHOTO CELLS 
A'ID RnA YS, a booklet describing a 

number of interesting experimental control 
devices which an amateur can make, is sup
plied by the Allied Engineering Institute, 
Suite 541 , 98 Park Place, New York City.-
5 cents. 

• 
S HEET IRON, A PRIMER describes in very 

simple non-technical language the proc
esses of manufacture from the ore to the 
finished product. Such subj ects as rust and 
corrosion are also treated. R epublic Steel 
Corporation, Youngstown, Ohio.-Gratis. 

• 
SOUTHERN WHITE CEDAR ( Technical Bul-

letin No. 251, U. S. Department of 
Agriculture )  by C.  F. Korstian and W. D. 
Brush, describes a valuable timber tree of 
the Atlantic and Gulf coastal swamps and 
estuaries. Superintendent of Documents, 
Washington, D.C.-25 cents ( money order ) . 

-
STRIP CROPPING To PREVENT EROSIO'I 

( Leaflet No. 85, U. S.  Department of 
Agriculture) , by H. V. Geib, states that 
strip cropping consists of planting strips 
of  densely growing or fibrous-rooted crops 
between strips of clean-tilled crops along 
the contours of eroding slopes. Strip crop
ping reduces run-off and erosion. Superin
tendent of Documents, Washington, D. C. 
-5 cents ( coin ) . 

• 
DESCRIPTIO N  OF AIRPORTS AND LANDING 

FIELDS IN THE UNITED STATES ( Air
ways Bulletin No. 2 )  gives a description 
of all airports and landing fields in the 
United States arranged alphabetically 
under states. A eronautics Branch, U. S. 
Department of Commerce, Washinglon, 
D. C.-Gratis. 

-
ALKALINE BUILDERS COMPARED gives val u-

able information ior laundry men. It 
is fully illustrated and features an ap
proved detergent. The Cowles Detergent 
Company, 701 6 Euclid Ave., Cleveland, 
Ohio.-Gratis. 

COMBATING CORROSION WITH ALLOYS, by 
Clayton E. Plummer and Richard K. 

Akin, gives a new alloy classification which 
groups together those trade names having 
the same chemical composition. The system 
outlined is very valuable and the folder 
gives a wealth of information about modern 
alloys. Robert W. Hunt Company, 2200 In
surance Exchange, Chicago, Ill.-Gratis. 

-
ULTRA-VIOLET IN THE P OULTRY INDUSTRY, 

by 1. C. Porter and J. P. Ditchman. 
Tests and data on the ultra-violet lamp as 
a source of added profit in chicken raising. 
G eneral Electric Company, Sales Office, 
Schenectady, N. Y. or any of this com
pany's local sales olfices.-Gratis. 

• 
THE NATIONAL RURAL ELECTRIC PROJECT 

( Report No. 1 .  Octoher, 193 1 )  describes 
an educational organization dedicated to 
the betterment of  American farm income 
and living conditions. Electrical equip
ment is being used extensively on fine 
farms between Baltimore and Washington 
and a laboratory is maintained. National 
Rural Electric Project, College Purk, Mary
land.-Gratis. 

• 
AUTOMOBILE OPERATING COST AND MILE-

AGE STUDIES ( Bulletin No. 106 ) ,  by 
Robley Winfrey, presents the oper�ting 
costs of 1675 automobiles and gives much 
data not obtainable elsewhere. Iowa State 
College, Ames, Iowa.-Gratis . 

-
GENERAL AIRWAY INFORMATION ( Airway 

Bulletin No. 1 )  gives detailed maps of 
all the airways showing the locations of 
all beacons and airports and should be 
used in  connection with Airway Bulletin 
No. 2.  A eronautics Branch, U. S. D epart
ment of Commerce, Washington, D. C.
Gratis. 

-
THE INFLUENCE OF WEATHER ON CROPS : 

1900-1930 ( Miscellaneous Publication 
No. 1 18, U. S. Department of Agriculture ) 
is a selected and annotated bibliography 
and is mainly concerned with the influence 
of weather on crops in connection w ith the 
germination, growth, development, sus
ceptibility to disease, and final yield. It 
contains references to laboratory, field, and 
statistical studies. It is a 245 page pam· 
phlet. Superintendent of Documents, Wash
ington, D.  C.--40 cents ( money order ) . 

• 
THE CO-OPERATION OF TIlE UNITED STATES 

WITH THE LEAGUE OF NATIO �S AND WITH 
TilE INTERNATIONAL LABOR ORGANIZATIONS 
( International Conciliation No. 274, Novem
ber, 1931 ) ,  by Ursula P. H uhhard, is a pam
phlet offered to the public in the hope that 
the information it contains may be  found 
useful by all students interested in the de
velopment of intelligent international co
operation. Carnegie Endowment for Inter
national Peace, 44 Portland Street, W orees
ter, Mass.-5 cents. 
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( Continued from page 241 ) 

indicated, are the results either of lack of 
information as to its real nature or of 
hostile propaganda. 

Tuberculin is essentially the clear, steril
ized fluid derived from broth cultures of the 
tuberculosis bac illus, he said. It is entirely 
free of tubercle bacilli and of harmful bac
teria of all kinds_ 

The test is administered in a way that 
will cause no discomfort to healthy animals. 
and but little to sick ones_ A single drop 
of the fluid is injected into the thin skin 
on the under side of the tail. After from 
48 to 72 hours this point of injection i s  
examined. If the  animal is healthy, no trace 
of the injection will then be found. If there 
is a small, inflamed lump, it is  judged due 
to the reaction of the tuberculin upon the 
animal's tissues which have been made 
hypersensitive by the presence, somewhere 
in the body, of tubercular infection. 

The fluid used by the testing officers is 
essentially the same as that used in de
termining whether or not a human patient 
has tuberculosis, Dr. Dorset said. In fact, 
tuberculin was originally made in the hope 
that it  would be a cure for tuberculosis, 
and when it  was found that it could not do 
that it was also learned that it could be 
made very useful as a sensitive agent in di
agnosis. 

The work of tuberculin testing of cattle 
all over the country is carried on co-opera
tively by the Department of Agriculture and 
the various state governments_ Fiel d men 
representing both the Department and the 
states work together, and both federal and 
slate funds are used in reimbursing farmers 
for cattle which it is found necessary to 
have killed_ There have been some law
s uits against the official bodies concerned, 
by disbelievers in the efficacy of tuberculin 
testing, but these have all been decided 
in favor of the Department of A gricult ure 
and of the states_ -Science Service. 

-

Russians Claim New Source 
of Ruhher 

RECENT rather sensational dispatches 
from Russia announce the discovery o f  

a plant named "towsagis" which is  said to 
yield a rubber latex with great industrial 
promise. While scientifically-minded folks 
keep their minds open to the possibilit ies 
of something new, they are frankly scepl i 
cal of the glowing predictions which in
t imated that Russia would soon control the 
raw rubber market of the world by virtue 
of towsagis_ They point. Ollt that after years 
of investigation and study Edison reached 
the conclusions that there are at least 1500 
plants that can be milked for rubber wilh 
some hope of commercial success_ Prob
ably 10 times that number of plants contain 
gnms of some sort. Considering the fact 
that the whole world has been combed for 
trees, vines, and shrubs that will yield 
rubber in commercial quantities and of 
industrial quality, i t  seems highly im
prohable that towsagis is  a species new to 
botany. 

The Russians have never made any secret 
of their need of rubber. Before we ever 
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Feet Hurt? 

If they do, you probably "hurt all over" ! But you can avoid this misery 

if you wear shoes that fit your feet properly. An old shoemaker, J. H.  

Finn, tells you how to select comfortable shoes, in an article in the April 

HYGEIA, "The American Foot and Its Covering" . 

Although he does not recommend high heels,  he claims that they 

are blamed for more foot troubles than they really cause. From his wide 

experience he has discovered that nine tenths of the foot ailments are 

due to other causes-mainly lack of room ! 

This is a sensible article by one who knows what he is talking about. 

If your feet hurt you will find it worth while to read what he has to 

say. And if your feet never hurt-well, you're just one of a fortunate few ! 

Also in the April HYGEIA: 
Other articles of wide interest in the current issue of 

HYGEIA, the Health Magazine of the American Meuical 
Association, incluue : "Keeping the Creative Mind Up to 
Par", by Joseph M. Creamer ; "What Science Knows about 
Cancer", by Dr. Elliott C. M_ Cutler ; "Physicians' Fees anu 
Their Collection", by Dr. Douglass W_ Montgomery ; "Cross 
Country Running in the High School ",  by George R. Mc
Cormack ; "Heart Murmurs in Children",  by Dr. Gustav F. 
Weinfeld ; " Sanitation Goes Modern", by Dr. W. W. Bauer ; 
and " Equippi ng the Nursery",  by Katherine S. Blakely. 

Introductory 6 months of HYGEIA, $ 1  
ReguLar Subscription, $3.00 a Year 

-����-;:; �;;;;;:;L-A;S-;c7A-:;I�� -�A-4-32 
5 3 5  N. Dearborn St., Chicago, Ill. 

Enclosed is on.e dollar for an introductory 6 
months' subscription to l-IYGEIA, the Health 
Magazine. 

Name ____ _ 

Address _� _______ � _____ � _ ____ _ 



246 

START YOUR OWN BUSINESS 
Spare time or full time 

Casling Melal Toys and Novelties 
Offers You Ihe Chance to Make 

Money 

B ig demand for 5 and IOc Store 
N ovclties, 'l'oy Soldiers. Animals. 

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

dltions in Germany of1'er chance for an enormous business 
here.  

'Ve cooperate in selling goods you make, give you 
l i s t s  of dealers handling such Toys and Novelties and 
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 seIlers . 

A chance of a lifetime for m a n  with small capital to get 
into a new Industry and with our bacl{ing build up a b i �  
a n d  nl'ofitable bUsiness.  F o r  fli ll  information write A'l' 
OXCE to 

M ETAL CAST P R O D U CTS C O .  
D e pt. S 

Establishe(l 1 9 1 2  
1 696 Boslon R o a d  

N ew York C i t y  

G E A R S  
I n  Stock- I mmed iate D e l i very 

Genra. speed reducf'rs. 8pro�keh. thrullt 
be!lrings. Ilexible couplings. lwlle .... s. etc. A 
complete l i n e  is (,arried in Ollr Cldengo stoek. Call alAo Quote 011 Bpeni1l1 l!:el'TN of nllY kind. Send llS .Your blue tnil1ts nud iIlQuirie!. 

W r ite for Catalog No. 20 

CHICAGO GEAR WORKS 

• 69 In W. Jackson Blvd . •  CHICAGO, III. 

Catalo!! illustrating 2 ,, 0 0  Chem
ist's Supplies, 5 0 0 0  Chemicals, 
:Minerals, Drugs , etc . ,  and listing 
1 0 0 0  Scientific Bool" sent for 5 0 c .  
Glas,s Still, a s  illus. c a p .  of flask 

1 Qt. complete $8. 

_'-1,..1" LA B O R A T O R Y  M AT E R I A L S  C O. 
637 E asl 7 1 81 Streel Ch ieago 

B I G  3 FT. T E L E S C O P E .  Five Sections. Brass bound. 
] 'owerful J,emes. 10-�f i le  range. RDecial Eye IJ'iecc for 
looking a t  the Sun, included FRF.·E. Can be used as a 
l\Iicroscope. G uaranteed. B i g  value. Postpaid. $1. 75.  
C.O.D. 15c extra. Benner & CompallY. 'r-46. Trenton.  N.J. 

AGENTS 500% PROFIT 
G U A RA N T E E D  G O L D  L E A F L E T T E RS 
For Rtore front� anll offine windows. Anyone can put them 
on. Free sll.lnplell. Liberal ofl'cr to gencrul �tgeTlt;S. 

:METALLlC LETTER CO. 440 N. Clnrk fit.,  Chkngo 

W H Y  If 0 r ��:�
d

a!\�p
rt'!:Jl S��h=.2 FfMAL'f' 

cring butterflies,. in.�ed,;? I buy hun dr ... dA of find,; . 
. . 

for coUections. o:>ome worth $1 to $7 ench. Simplc 
outdoor work with my instruction�. pi�ture!l. price-liNt. Send 10 ('ents (not stamps) ror my Illustrated \ 
Prospectus before sending butterflies. 

Mr. Sinclair. Dealer in Insects s1 
Dept. 36. Box 1424. San Diego. Calif. 
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heard of the Five·Year Plan the Soviet 
Union offered a first prize of 50,000 dollars 
and a second of 25,000 dollars for a com· 
mercial synthetic rubber process but ap
parently nothing came of it.-A. E. B. 

• 

New Machine Solves Riddle of 
Cohune Nut 

THE kernels of the cohune and similar 
varieties of  palm nuts which grow in 

great profusion in the tropics, contain a 
high grade of vegetable oil which, for gen
eral use, is superior to coconut oil since it 
is odorless and tasteless and less likely to 
turn rancid. This oil is in great demand 
in the manufacture of  soap, candies, butter 
substitutes, paints, varnishes and lacquers, 
in the blending of salad oils, and as fat for 
general cooking purposes. It i s  also much 
prized in  the tin plate industry as a /lux. 
The oil is especially well suited for use in 
airplane engines instead of castor oil and 
as a fuel for Diesel and semi·Diesel en· 
gines ; many other important uses have 
heen found for it. 

After the oil has been extracted from 
the kernel, the residue of the kernel may 
he used as a high grade cattle food. The 
husk produces materials considered excel
l ent in the manufacture of burlap, rope, 
twine, and so on. From the shell i s  pro· 
duced a coke that is  superior to the coke 
produced from mineral oil. The charcoal 
of the palm nut is  unsurpassed in smelting 
iron and other ores and is  a deodorizing, 
decolorizing, and gas·absorbing agent. The 
shells, made into fuel briquettes, give 
greater heating power, at lower cost than 
coal. The shell, when ground into pow
dered "Palmite," is  considered a superior 
product, when used in the plastic and 
ceramic industries, for the manufacture of 
automobile, electrical, telephone, and radio 
parts and household appliances. Other 
by·products include paper, wall·board, but· 
tons, explosives, and rayon. 

In the past it  has been impossible to 
utilize these valuable n uts commercially, 
due to the fact that nature has provided 
them with almost impenetrable shells. 
Hitherto, in crushing the shells, the husks 
and kernels were crushed also, permitting 
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the oils from husk and shell to mix with 
the oil from the kernel and producing an 
inferior q uality of oil. 

After years of experimentation, C.  B. 
Repp has perfected a machine, shown in 
the accompanying illustration, which actu· 
ally separates the kernel from the husk 
and shell ,  with no injury to the kernel. 
The Repp de·kerneling machine handles 
nuts of any size and cracks them open re
gardless of shell thickness. 

The machine is  capable of  cracking more 
than 3400 palm nuts per minute, equal to 
a production of about 20,000 pounds of 
palm kernels and 180,000 pounds of  by· 
product per day of 10  hours. 

As the mechanism is started, the nuts 
pass from a hopper through feed tubes into 
correct position within the machine. Heavy 
plungers rise and then descend rapidly, 
driving sets of  tungsten·steel cracking 
chisels into the shells with a pressure of 
from 8000 up to 16,000 pounds per square 
inch. As the cracking chisels rise again, 
the broken shells are automatically spread 
out and shells, husks and kernels are 
thrown on a sieve·like table, which moves 
backward and forward in a horizontal 
plane, instantly separating the kernels from 
the husks and shells . 

-
A Nuisance Converted to Profits 

PROBLEMS arising from the disposal 
of industrial wastes, especially the pol· 

lution of  streams and rivers, constituted 
one of the main topics for discussion at 
the recent meeting of the American In· 
stitute of Chemical Engineers in Atlantic 
City, New Jersey. One interesting phase 
of the subject was brought out by Prof. 
Edward Bartow, of  the University of Iowa, 
who told how an effort to eliminate a 
nuisance has resulted in a marked economy 
in the operation of corn starch plants in 
Iowa. 

Early day starch factories recovered 
only the starch from the corn, amounting 
to p erhaps half of the total, but today, with 
by-product utilization an accomplished 
fact, the yiel d of corn products has in
creased to 95 percent. A few years ago 
the remaining 5 percent, discharged to the 
streams as an industrial waste, hecame the 

The machine that opens cohune nuts without harming the kernels 
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cause of serious complaint from cities and 
property owners on Lake Michigan, the 
Illinois River, the Cedar River of Iowa, 
and the Mississippi River. 

Co·operative research hy the Corn Prod· 
ucts Refining Company and the Sanitary 
District of Chicago, coupled with investiga· 
tions at the starch factory of Penick and 
Ford, not only did away with the pollution 
hut made possible the recovery of a large 
quantity of gluten and starch which was 
formerly wasted. In one case 87 to 91 per
cent of the waste matter was recovered, and 
now, by using the corn hulls, oils, and 
even the water in which the corn is 
steeped, there should generally be more 
than 99 percent recovery of  the dry suh
stances in the original corn.-A . E. B. 

-
New Lens Eliminates Crane 

Shots in Professional Movies 

A DEVELOPMENT of first importance 
to everyone interested in the techni

cal side of professional motion picture 
making, the new Varo lens, has been an-

The "zoom" lens which, used with 
a movie camera, makes possible 
new effects hitherto unattainable 

nounced by the Bell and Howell Company. 
This totally d ifferent lens makes i t  possible 
to "swoop" or "zoom" down on a subject 
and to recede from it without moving the 
camera or scene. " Close-ups" can be taken 
in sound photography work without danger 
of  extraneous noise. "Zooming" scenes fnnn 
far back to close·up can be taken of  actors 
on a cliff or other inaccessible locations. The 
new effects that skillful camera men will 
work out with it are many_ 

The new Varo lens is set to  focus on a 
definite position and is not focused like the 
ordinary lens by moving the lens unit 
nearer to and farther from the film. It is 
set normally to focus at 150 feet to infinity. 
Supplementary lenses, screwing into the 
front of the lens, are available for chang
ing the fOCliS for other distances. 

After focusing, various elements in the 
lens are moved in a synchronized relation, 
the focal length changing in smooth pro
gression as the position of the elements are 
shifted. Even though these elements are 
changed continuously in zooming, the 
definition is  critical at all points. 

Shifting is by means of carns designed 
and cut to an extremely fine degree of 
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accuracy. Since changing the focal l ength 
or magnification involves changing the iris 
continuously to correspond, the iris dia
phragm is also operated by a cam at the 
same time as the lens elements. A locking 
arrangement and dashpot device in the 
iris mechanism avoids any possible dam
age to the iris due to incorrect operation. 
A "breather" takes care of displacements 
of air occasioned by moving the lens ele· 
ments. 

• 

Photographing Protons in Atoms 

FOR the first t ime successful photogra· 
phy of  the tracks of the proton of hy. 

drogen, the nucleus of the hydrogen atom, 
is revealed in a preliminary report in the 
Physical Review. The report was submitted 
by M.  A.  Tuve, 1. R. Hafstad, and O. Dahl 
of the Carnegie Institution of Washington, 
who for the past several years have been 
developing a 2,000,000-volt X-ray tube, for 
which they received the prize of 1000 
dollars given annually by the American As
sociation for the Advancement of  Science. 

For several years scientists have been 
able to study and photograph the track of 
the electron, the negative particle of elec
tricity, which inhabits the outer part of the 
atom. The proton, the positive particle of 
electricity which resides within the nucleus 
of the atom, has presented a much more 
difficult problem. It is  only within the last 
year that scientists have reported the first 
penetrating glimpses beyond the wall of 
mystery which still largely surrounds the 
core of the atom.-A . E. B. 

-

Business-Pleasure "Yacht" Built 
for Buick Executive 

DESCRIBED as a business and pleasure 
"land yacht," a pr ivate motor coach 

has been built for E .  T. Strong, president 
and general manager of  the Buick Motor 
Company. It is  completely equipped with 
sleeping accommodations for six, dining 
fac i l ities for 12, desk, radio, and bathroom. 

Two compartments have berths, and 
sleeping space for the crew of  two is  pro
vided above the forward section. Between 
the sections are the ki tchen, bathroom, 
and clothes closets. The ki tchen is equipped 
with a monel metal sink, hot and cold 
water, ventilating fan, and a stove burning 
a high combustion fuel. An automatic re
frigerator is nm by a motor operating 
from the coach's electrical system or by 
another motor which is plugged into a 
l ight socket when the coach is parked. 

-

Reasons for Loss of Memory 

MEMORY is one of the most important 
functions of the mind. It is the faculty 

by which man is  able to recall experiences 
of his past. It  is  developed very early in l ife. 
The infant's recognition of  its mother is de
pendent upon memory. It persists through
out life in the healthy person and enables 
an old person to recall vividly occurrences 
of  early childhood. Lower animals also have 
memory, although less developed. 

Memory depends upon the proper func
tioning of certain parts of  the brain. It is 
impaired or lost if these parts are destroyed 
through disease or through changes accom· 
panying old age. Memory is usually good, 
however, even in advanced mental di sease 
if  the brain i s  not organically weakened. 
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THIS remarkable \Vollensak Micro
scope is used by doctors and labora� 

tories , yet so simple a boy can operate 
it. Magnifies 1 0 0  to 3 5 0 diameters . 
Sharp clear definition. Life�time con" 
struction. chromium and enamel finish. 
Heavy tilting base , removable for ex" 
amining large objects .  Only $ 1 8 . 5 0 ,  at dealers 
or from us. Money-back guarantee . Catalo� of Mi .. 
croscopes, Telescopes , Binoculars free.  Write today. 

WOLLENSAK OPTICAL CO.,911  Hudson Ave., Rochesler, N.Y. 

WOLLENSAK MICROSCOPES 
B I N O C U LARS • TELESCOPES 

ELECTRICITY AT YOUR FINGER ENDS 
Have you any electrical question you wanl answered- � 
AUDEL'S NEW ELECTRIC LIBRARY t 

DrOgres � iYe, easy to rearl and follO\v-New from 
cover to cover-B O O O  p ages-9 0 0 0  illustr·atiom-
will ans,ver your questions-poeket size-low cost-send a 
Dostal card today for If�ree Electrical Folder. outlining 
what every expert electrician wants t o  knmv. 

THEO. AUDEt & CO., 65 W. 23rd Street, NEW YORK 

SPRINGFIELD RIFLE, MODEL 

.�--�-� � ��� � � 

1903 

cal. 30 8 %.  pounds, 43 'inches long, 2 4  inch barrel, a3� 
sembled and refinished, without bayonet at redueed priee. 
$lG . 50.  Ball cartrldg-es $3 . 5 0  pel' 100, I l l ustrated catalog 
1931. 3G4 pages,  A rmy-Navy equipment, mailed for 5i 1  

cents. NE\V c ircular f o r  2c s t a m p .  E s t a b l i s h e d  1865 .  
F ra n c i s  B a n n e r m a n  S o n s .  50 t B ' way, N.  Y .  City 

ELECTRICAL ENGINEERING 
PROBLEMS OF EXPERIMENTERS AND 

INVENTORS CONFIDENTIALL Y SOLVED 
E L EC T .  S .  & E . B U R . 4735 - 1 59th S T  . •  F L U S H I N G . N . Y .  

E L E C T R I C  F U N ! Book telling h o w  to d o  
2 0 0  stunts w i t h  1 1 0  volts A. C. Price $l .  

Ih 
C U T T I N G  S O N S  4 2  I {  St. ,  Campbel l ,  C a t  i f .  

MAKE ARTU'ICIAL MIUlBLE 
Colorful glossy tiles,  no po1ishing, rather uncanny, Novcl�  
t i c s ,  tabletops,  bookends,  floors, whetstones.  lIard, inex
pensive, fireproof, enamels wood. Secret cement methods. 
Amazing samples 2c.  

te PA Y N  
Los A n geles,  C a l i f .  

A S T R O N O M Y  
E N T H U S I A S T S  

\Ve offer a complete line o f  teles('ope mak i n g  sup� 
plies,  including glass  disC's.  abrasives a n d  acces
sories. l nstructions included freo w ith complete re
Hector making kits.  D i ameters from 3" t o  1 2 " .  

The more a dvance d amateurs \vi l 1  b e  intere�ted 
in the HATUHN "lI" univen: al Newtonian and 
Cassegrainian mounting. Complete mounting or any 
part may b e  rmrdlased finely finished or in roug'h 
castings.  No need to struggle further with the cell 
problem. 

Details of any of our products are yours for the 
asking. Silyering and lacquering a spe(: i a lty. 

T I N S L E Y  L A B O RATO R I ES 
30 1 7  Wheeler street Berkeley. C a l i forn i a  
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The LOMARA 
Pocket Microscope 

Conven ient  
Founta i n  
Pen 

Invisible objects are 
revealed as a world 
of strange and mys
terious beauty. S i ze, 

In spite of its size.  the J.lomara 
i s  a scientific im;irulllent with 
an excellent optical Rysteru. 
�uitable for the student, and 
for rese arch work, a t  home, in 
the lahoratory and afield. 

Alag'nifieati.ons :  15x to 50x . . . . . .  $fi .75  
rltra-Lornara, with magnitkations 
from 20x to 195x . . . . . . . . . . . . . . . .. . . . $12.00 

Rend for Bool;let 8k� 

c. P. GOERZ 
American Optical Co. 

3 1 7 E. 3 4th St., New York 

The Midget 

. .  Five-in-One" Slide Rule 
h a eO!lJbilll�tjon lvlannheim, Polymetrie 
Log-Lo&:. Hillary, Add and Hubtnwt Slide 
BuLe. I t  will il1�talltly add. suhtract. lIlul. 
tiply and divide any CO/!lbiuatioll of whole 
!JUlilbcrs. fractions. wixed IlUlllher� and 
decillltlis. GiveH everY root aud power, abo 
Logs, �i!les nnd Tangcllt.�, :Made lOf alumi-
11 1.1111 with Beales on white {"('Huioid, ,size 4 ia, Approved and adopted by eoUeges. 
Price with imtructions, $1 .50. l'abrikoid 
Case, 50<, ext.ra, bent C, 0, D, if desired, 
Catalogue Free. 

GILSON SLIDE RULE CO. 
Stuart. Florida 

PATENT FOR SALE 
VA L U A B L E  I N V E N T I O N -Patent No. 1,8 4 0 . 2 0 1  

wherehy O U TS I D E  W I N D O W  C L E A N I N G  m a y  he 

D O N E  F R O M  I N S I D E, therehy eliminating any 

exposure to danger. Address Box 2 1 1 ,  
Scientific American, 24 West 40th St., N .  Y .  City 

POEM OR MELODY WRITERS 
Opportunity with writer of "Drifting Back 
to Dreamland". "How Do You Do", etc. 

SA 1 6 1 6  N o rth H a rd i n g ,  C h i cago, I l l i n o is 

"" graphs in big demand, CommerCial 
Iff Make money taking Dictnreg, ·Phot.o-

a 
.' 

Learn quickly at home in sPll!e time. ) '  � Photography al:oo pays big money. LePHOlO� No eXperience Qecessary, WJ'lt� �odt�Y 
for new free book , OpportU'T!.1ttp'J t" lIo"'S MOd"ll r n  P h o t o (J r a p h "j/ ,  A m e r i c a n  

at 'IP School of Photography, Qept . 2284 
3601 Michigan Ave.,  Chicago. 
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Many persons fear loss of memory. They 
think of it as an early symptom of  a general 
nervous breakdown, along with fatigue, nero 
vousness and other symptoms. Contrary to 
this common belief, true loss of memory is 
not usual except in elderly persons. Al
though often feared by those who are nerv
ous and worried, there is  practically never 
true loss of memory in these cases. Loss of 
memory is not caused by emotions and 
fears. It is true that some persons through. 
out life are absent-minded and preoccupied, 
and therefore appear to have a faulty memo 
ory. This condition is due to lack of  atten
tion and not to any true disorder of  memory. 

Some persons past middle age find that 
they do not remember as well as formerly. 
Fortunately this condition is  not progressive 
as a rule. It is only a part of  the general 
decline in mental vigor and keenness of at
tention which often occurs in advanciug 
years. Such elderly persons should be  dealt 
with patiently and should not be  held reo 
sponsible for these frailties. 

If  loss o f  memory occurs suddenly and is 
accompanied by confusion, the condition is  
apt to be  serious, according to Dr.  Sanger 
Brown, who discusses this question in the 
United States Daily. It  may be  rapidly pro
gressive and accompanied by other symp· 
toms which necessitate treatment in a hos
pital. In instances of  this nature, a physi· 
cian's advice should be  sought a t  once. 

Misleading advertisements o f  certain 
medicines may lead nervous persons to fear 
loss of  memory. Such persons who also fear 
they may lose their mind, should be  reo 
assured. They should have advice along 
mental hygiene lines, not because of  any 
failure of memory but because of their 
anxiety and fears which makes them dread 
mental disease. Often the underlying cause 
of  the nervous condition may be  discov· 
ered and successfully treated by skilful 
physicians. 

-
World's Largest Testing 

Machine 

THERE has just been completed in the 
shops of Baldwin·Southwark Corpora

tion, and shipped to the University of  Cali· 
fornia, a testing machine which, in point 
of  dimensions, is by far the world's largest.  

It is  able to test columns up to 33 feet 
6 inches long in compression and up

' 
to 

4,000,000 pounds load. In tension i t  accepts 
specimens up to the same length and will 
apply loads up to  3,000,000 pounds. The 
spread between the columns is 10  feet and 
the table is 12 feet long. Since the tabl e 
is level with the laboratory floor a truck 
may drive between the columns and the 
specimen be  lifted directly from the truck 
body by the testing machine itself. 

There are many unusual features in this 
Southwark-Emery testing machine in ad· 
dition to its great size and unprecedented 
capacity. Since the principal load applica· 
tion is hydraulic it is necessary to  provide 
a cylinder and ram and a pressure·produc
ing fluid pump. The ram on this testing 
machine is 46 inches in d iameter and the 
hydraulic pressure is  about 2500 pounds p er 
square inch when operating at capacity. 

The machine stands 46 feet 9 inches 
above the floor line and the foundations 
extend to about 25 feet below. The depth 
of the pit is 19 feet-a concrete tank of 
nearly 1000 barrels capacity ! Total weight 
on the foundation is about 475,000 pounds. 
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In both compression and tension testing, 
the heavy lower cross·head moves down
wards. In order that this weight-about 
200,000 pounds-may be returned to posi
tion preparatory for a new test it i s  neces
sary to  provide two pull·back cylinders, 13 
inches in diameter, which are supplied with 
pressure from the same source as the main 

Calibrating the world's largest ma
chine for testing building materials 

cylinder and ram. These pull-back cylinders 
have another very important function to 
perform. In the failure of specimens either 
in tension or in compression there is  an 
enormous store of energy released in a 
fraction of a second. These cylinders and 
rams, together with four nests of heavy 
springs, absorb this "shot" of free energy 
and damp it out without damage to the 
structure, acting like gun recoil chambers. 

l{ecently, in the process of testing this 
machine, engineers pulled in tension and 
broke Ihe largest specimen ever used in a 
tensile test. This specimen was 8)1(; inches 
in d iameter and failed at 3,095,000 pounds. 
Elongation was 19.6 percent in 30 inches ; 
reduction of area 22 percent ; unit stress 
( original section ) 60,700 pounds per square 
inch. Al so, there was crushed a concrete 
cylinder 30 inches diameter by 60 inches 
h igh at 2,950,000 pounds. 

-
Uses For The Rarer Metals 

ONE of the features of the modern de
velopments of  metallurgy is the ex· 

tent to which small quantities of  the less 
common metals, ei ther in the pure state or 
as alloys, are finding employment in vari
ous branches of  industry. Many of  the so
called rarer metals exist in combination in 
abundance in the earth, but are extracted 
with difficulty from their ores. When a 
sufficiently great demand for a part icular 
metal arises, however, it is often found that 
methods can be developed to produce the 
metal at a reasonable price-an economic 
proposition which has proved to be true  in 
the case of aluminum, in particular. In 
commenting to thi s effect, The Chemical 
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Age ( London ) cites several of the inter
esting new uses for the rarer metals. 

Metallic barium ( 99.95 percent ) has 
recently been produced as a commercial 
article, and is supplied to manufacturers 
of ignition equipment in the motor car in· 
dustry, where it is used in a high·nickel 
alloy. In the radio industry, the metal is 
used to clean up the last traces of  gas in 
vacuum tubes. I t  is expected that the con· 
sumption will increase to a substantial 
amount in the near future. 

The electrical and radio industries now 
employ pure molybdenum metal in the form 
of rod, sheet, and wire. Cerium, when al· 
loyed with iron, zinc, or other base metals, 
produces pyrophoric alloys, which are used 
in pocket·lighters. Cerium metal and ferro· 
cerium are also powerful reducing agents, 
and offer excellent opportunities for in· 
dustrial research. Both the metal and its 
alloy can now be produced at a relatively 
low cost, and abundant sources of raw rna· 
terial are available. Cesium and rubidium 
are used in the manufacture of photo· 
electric cells. Cesium is  also useful for 
eliminating the last traces of air from 
vacuum tubes. Recently, metallic lithium 
has found use as a deoxidizing agent in 
refining copper ; it does not appreciably 
reduce the electrical conductivity of the 
copper. 

Metallic tantalum is now available. Be
cause of  its resistance to corrosive action 
it has already found extensive use as a 
cheaper substitute for platinum and 
platinum·gold alloys in spinnerets for rayon 
manufacture. Tantalum carbide is proving 
to be  an excellent cutting·tool material. It 
is claimed that it will do work which even 
tungsten carbide cannot do. Columbium is 
a beautiful metal , resembling platinum. It 
takes a handsome finish, and may be col· 
ored by electrolytic methods in numerous 
iridescent hues. Further, columbium is 
inert to most chemical reagents. A promis· 
ing future is predicted for this interesting 
metal in the manufacture of  j ewelry.
Industrial Bulletin of Arthur D. Little. 

-

Rubber.lined, Sand.carrying 
Pipes 

OFFHAND, the layman would probably 
decide that steel or iron would be 

more resistant to the abrasive action of hard 
particles such as sand than would rubber. 
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A writer in the Engineering and Mining 
Journal tells, however, of experiments that 
were carried on at a mine in Cuba, with 
standard steel pipe, extra heavy steel pipe, 
and rubber hose for passing the sand to 
the stopes. 

In these experiments the standard pipe 
was worn out after about 1000 tons of  sand 
had been passed ; the extra heavy pipe 
lasted for about 2000 tons ; and the rubber 
hose was unsatisfactory because of  trouble 
at couplings and bends. Rubber·lined pipe 
furnished by the B .  F. Goodrich Company 
proved entirely satisfactory, and has been 
in service since February, 1929. Two main 
lines of three· inch pipe, lined with one 
quarter of  an inch of rubber, and 2lh·inch 
effective inside diameter, have been in· 
stalled to transport sand, and have been so 
designed that valves and tees were elimi· 
nated. 

These lines have handled 35 tons of sand 
per hour without difficulty and the capacity 
is apparentl y still higher. During the period 
from February, 1929 to June, 1931, in
clusive, 205,400 tons of  sand have been 
sent through the pipe. Wear o n  the rubber, 
as shown in the accompanying illustrations, 
is practically negligible on straight lines. One 
curved length recently removed had a small 
hole worn through at the bend. Some 200,. 
000 tons of  sand had passed through tbe 
pipe at this point. ( See also page 196, 
March, 1931 SCIENTIFIC AMERICAN for 
further data on similar uses of  rubber . )  

-

Important New Products of 
Chemistry 

SOME of the remarkable achievements 
of chemical research in making new 

products available were reviewed by Dr. 
A. D. Little, eminent consulting chemist of 
Cambridge, Massachusetts in an address 
at the recent Chemical Industries dinner. 

"By way of  indicating what chemical 
industry may do to reduce costs," said ·Dr. 
Little "let us consider for a moment what 
it has accomplished. Aluminum once sol d 
at 90 dollars a pound ; the Castner process 
brought it down to 4 dollars, and the Hall 
process stabilized it around 22 cents. 

"Ammonia takes its name because sal 
ammoniac was once procured by burning 
camels' dung at the temple of Jupiter Am· 
man in Egypt. Research has enabled us to 
do much better today, and while anhydrous 

Rubber lined pipe after passing 205,400 tons of sand, showing negligible wear. 
The view at the right is of a flanged end, showing how the liner is spread out 
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100 PATHS TO A LIVING 
B y  E D W A R D  M O T T  W O O L L E Y  

A n  idea may be t h e  turning point in your 
career ! This book tells how 100 men and women 
founded small business concerns with little o r  no 
capital, or  traded abi l ities for partnership in 
going concerns : how they changed o ccupations, 
got better j obs, beat the age l im it, won inde
pendence. 

Invention and manufacture started many. Camp 
stoves, tents, toys, dolls,  vanishing stairs, beads, 
chemicals, magi c,  candy, pies, doughnuts, neck
ties, quilts, mail-order, water plants, detective, 
travel, tearoom school, p i ckles.  goats, cattery, 
goldfish, contracting, roadside inns, catching rats. 

After our exploded boom will  come a new era 
of  individual industry and small business-new 
independence for thousands. 
1 08 pages. $1 postpai d-at this price  on d i rect orders. 

FREE-LANCING £01" 40 MAGAZINES 
By E d ward M ot! W o o l l ey 

How he fought his  way to writing success ; sold  
1 ,000 stories  to leading magazines; many books. 
320 pages. $2. 60 postpaid. 

WRITING FOR REAL MONEY 
By Edward M ott W o o l l ey 

Opportunities for earning extra money any
where; special advertising work. 1 4 4  pages. 
$1 .60 postpaid. All  books standard binding. 

EDWARD MOIT WOOLLEY ASSOCIATES, Publishers 
71 Park Passaic, N. J. 

WHY long ond wei! for HAPPIN ESS end LASTING SUCCESS? 
YOUT thoughts of todoy con mabe yOUT futuTe. Let the Rosicru

cians show you how to conveTt the energy of YOUR MENTAL 
PICTU RES into practical realities. The elemenh of personal pow
er and achievement lie WITH I N  YOUR OWN MIND, not on the 
hazy hOTizon of tomorrow. The free boob, " lWlsbom of tnt �agt5'·. 
explains how you may study and learn to be MASTER of yOUT 
DESTI NY. If you aTe sincere, address:- LibraTian E.V. Q. 

R O S I C R U C I A N  O R D � R  
SAN JOSE • AMORe · CALIFORNIA 

SEMI-PRECIOUS STONES 
Rough Material /or Amateur Cutters 

Send postage for list. Mineral cata
log with colored photographs 
1 5 c, refunded with first purchase. 

W. SCOTT LEWIS 
2 5 00 Beachwood Drive Hollywood, Calif. 

THE WORKING OF 
SEMI·PRECIOUS STONES 

By J. H. Howard 
A practical guide- book, \vritten in un technical language, 
for tho�>e who dCdire to cut and polish semi-preeiou3 stones. 
44 pages, 18 p l ates, 12 fi g ures. Price $ 1 . 00  

R O C I{S A N D  M I  N E RA L S  
Dept. S. A .  Peekskill, N .  Y. 

O utflt C o m plete $l� 
A s  i n  Expen s i ve Racquets with D irections 
Easy to l'cHtring rnequct��better than new. Saves real money. SOlid for thi.'l profpssional outfit today. Good profits made re .. 
<1;�%�:Ined

t
�:Wb\�.

e�lo�:�;qblt�:'k· g�r!�t�::ri
ng. Colors Purple. 

MAKE 
, 

flend chetlk or Money Order $1.65 whipb 
MONEY illdndl'll Po�tllge and Tnt:!. Sent C. O. D .• 

TOO . if dc_�ircd. 
Pro Tennis String C o . ,  Dept. J. Harmon. N. Y. 

Corn Exchange 
Bank  

Trust Company 
1 3  WILLIAM STREET 

and 

71 Bra nches located in 
Greater N ew York 

Esta blished 1 853 
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C R ESC E N T  T O O L C O M PA N Y  D e pt H C i n c i n nati O h i o  

I SELL PATENTS 
I f you wish to add New Products to your line, 
or have a good Patent to sell, write me-

CHARLES A. SCOTT 
li:stalJJished 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 mechanieal movements ; 50 Perpetual Mo
tions ; instruetioll on }")nwurlng' and selling patents and 
selecting' an attorney, et(' . R ugg'ests new ideas.  Prir�e $1 . 0( )  
postpaid i n  U. S. A .  Address D i eter i c h  Com pany, 

602H O u ray Bu i l d i n g . Was h ington.  D', C, 

Experimental and Model Work 
IPine Instruments and Fine Machinery 

Inventions Developed 
Special ']'001s.  Dies, Gear Cutting, Etc. 

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

r----p A T E  N T S----
'l'rade Marks, Copyrights, Patent Litigation Hand
book with illustratiom, 100 mechanical movement:> . 
Sent free on request. 

ALBERT E. DIETERICH 
Successor to Fred G . D i eter' ich & Co.  

formerly member Examining Corps. V. S. Pdtent Offipe 
R lil 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 Ouray B l d g ,  

30 Years' Experience Was h i n gto n ,  D .  C.  

A personal confidential service 
for serious - minded inventors, 

having worth-while practical ideas. 

Patents-Trade-Marks-Designing and Drafting 
- Working Models - Automatic Labor. Saving Macbinery. Manufacturing (small a n d  large quan
tities) . Preparation and prosecution of patent appli
cations, trade-marks, etc. Complete facilities for 
inventors to develop, perfect, or to patent their 
inventions. Facilities - 10 engineers, draftsmen 
and patent experts, 50 mechanics and supervisory 
staff. All or any part of the above service is avail· 
able. Complete service for those desiring it. .. , 

nd n.M. HELLER 
Reg. Patent Att orney 
Consulting Engin e e r  

31 EASl' llTHST.,NEWYORK,N.Y. 
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ammonia not so long ago was 30 cents a 
pound, it may now be had for about 5 cents. 

"Ultramarine blue was once made by 
grinding lapis lazuli, and its value was of 
an order that might place it on j ewelers' 
shelves. Today it is  made chemically and 
is  one of  the cheapest of  our pigments. A 

very few years ago tertiary butyl alcohol 
was a laboratory curiosity, and a few cubic 
centimeters cost many dollars ; recently it 
has been sold in tank-cars at 50 cents a 
gallon. 

"Princes once paid 600 dollars a pound 
for linen dyed with Tyrian purple ; now 
the cost of tetrabrom indigo in a pound 
of  fabric is  a negligible amount because 
tetrabrom indigo is  made in the laboratory 
instead of by a mollusk. Rayon, which has 
contributed so greatly to the resources and 
profits of the textile industry, sold in its 
earlier years for six dollars a pound ; today 
it is selling at 65 cents. 

"Chemical research has brought the 
products of the plastics industry from 14,-
500,000 dollars in 1914 to over a quarter 
of  a billion dollars in 1929, and in doing 
so has doubled the production of phenol 
and formaldehyde in the five years begin
ning with 1924. The production of phenol 
resins went from 4,000,000 pounds in 1924 
to 33,000,000 pounds in 1929. In  another 
five years b eginning with 1922 the produc
tion of ethylene glycol rose from 10,000 
pounds to 12,000,000 pounds. New sol
vents and new types of soluble cotton have 
enormously extended the field of lacquers 
and created new and profitable industries. 
We have seen the production of  synthetic 
ammonia develop in  a few years from 
nothing to many hundreds of thousands 
of tons a year. Now we are at the beginning 
of a new series of developments in chemical 
industry based on syntheses utilizing water 
gas and the waste gases of the oil reo 
fineries. 

"What chemistry has done in  the past to 
broaden and stabilize industry and open 
up new avenues of profit and employment 
it can do again."-A . E. B. 

-
Amateur Seismology 

THE article entitled "Amateur Seismol
ogy," in our November, 1929, issue told 

how to make a small earthquake shock re
corder, and a number of these instruments 
were constructed by amateurs. Those who 
are further interested in this subject will 
find specific instructions for making a verti
cal or wall model of the J aggar shock 
recorder in the January 14 number of  
The  Volcano Letter, a scientific journal 
published by the Hawaiian Volcano Ob
servatory, National Park, T. H.  The price 
of The Volcano Letter is  10 cents, and it 
is suggested that copies b e  obtained from 
the Observatory. 

• 

Alcohol From Wood, But Not 
Wood Alcohol 

ALCOHOL made from wood-"real" al
.tl. cohol, too, not wood alcohol-by an 
improved method in England, is declared 
commercially practicable where sawdust 
can be obtained at a dollar a ton or less, and 
a supply of 200 tons a day i s  available. The 
process, which will recover from 35 to 40 

gallons of  alcohol per ton of  dry sawdust, 
was worked out hy Dr. Harold A. Auden 
and Dr. Walter P.  Joshua, of the Distillers' 
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Company Research Laboratory at Epsom. 
The process consists in forcing acidulated 

water, containing two parts of sulfuric acid 
per thousand, at a temperature of 180 de
grees Centigrade and a pressure of 12 at
mospheres, through sawdust packed in lead
lined, vessels. Under these conditions nearly 
half of the sawdust is  changed into ferment
able sugars. The molasses thus obtained is  
fermented with yeast in the  usual way to ob
tain the alcohol. 

A preliminary treatment of the sawdust 
with superheated steam has been found ad
vantageous, since it  removes resins and 
other undesirable constituents.-Science 
Service. 

-
Stainless Surface Welded to Steel 

STEEL with a rust· proof "veneer" of 
stainless steel is  one of the latest de

velopments of welding. The new material, 
known as Plykrome, i s  made by weld-

The welded stainless surface, left, 
was unaffected, while the mild steel 
backing, right, was oxidized, after 
an extended test involving alternate 
heating and cooling of the metal 

bonding a sheet of stainless steel to a mild 
steel slab and then rolling the slab into 
plates or sheets. 

Many problems were encountered in the 
development of this unique product. Oxida
tion, the great detriment to welding, had 
to be  prevented. The weld between the two 
had to be so constructed as to permit the 
expansion of  the alloy under the influence 
of  increased temperature without breaking 
its bond with the steel. Welding had to be 
accomplished at controlled temperatures 
which would be effective with the alloy 
metal but not harmful to the mild steel. 

The primary uses to which Plykrome will 
unquestionably be applied for the chemical 
process industries is to prevent the enor
mOlls loss to industry in the destruction of 
steel by corrosion and oxidation.-A. E. B. 

• 

If You Smoke, Keep Watcb 
For Lip Cancer 

A RECENT study of In cases of lip 
cancer treated more than five years 

ago at the State Institute for the Study 
of Malignant Disease, Buffalo, New York, 
showed that 169 were males and only 4 
females. This contrast is so marked that 
some causal factor common to males as 
compared with females was sought. It was 
found that of the 169 males, 123 smoked 
pipes or cigars, or hoth, and 13 smoked 
cigarettes only. 

Cancer of the lip is common among 
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males. It is believed that smoking in ex
cess, especially pipes and cigars, is a con
tributory cause. The first symptoms are 
usually chapped or cracked lip, a thickened 
whitish scaly area, or a pimple, wart, or 
cold sore, existing from two months to three 
years_ If patients would seek competent 
medical advice in the early stages of this 
type of cancer, permanent healing in from 
75 to 90 percent of  the cases could he 
hoped for.-Health News. New York State 
Department of Health. 

-
Reads Print Through Five Metal 

Thicknesses 

NICKEL has been made in such thin 
sheets that it is  possible to read print 

through five thicknesses of  the metal placed 
a few millimeters apart. 

These nickel sheets were displayed at the 
Royal Albert Hall, London, during a re
cent exhibition. 

The thin sheets were made by electro
depositing nickel upon copper and then 
plating copper upon nickel-a nickel sand
wich. The copper was then dissolved away, 
l eaving the nickel. Copper was required 
on both sides to equalize t he stresses caused 
during the d issolving of the copper, which 
might have ruptured the nickel film. 

-
Steeloscope Detects Elements 

A STEELOSCOPE has been perfected in 
England which can estimate the 

metallic elements in steel by spectrum 
analysis, according to the magazine Auto
mobile Engineer. The instrument is  capabl e 
of detecting nickel, chromium, molyb
denum, manganese, titanium, tungsten, CO� 
bait, copper, tin, cadmi um, and vanadium, 
and it i s  even possible to d i st inguish steel s 
contain ing var ious percentages of these 
elements. 

AIRCRAFT AND 
NAVY TREATY STRENGTH 

( Continued from page 208 ) 

the attack. Rear Admiral William A. ]\Iof· 
fett, Chief of the Navy's Bureau of 
Aeronautics, has even gone so far as to 
express the opinion that one of the plat· 
form cruisers coul d defeat any eight-inch 
gun crui ser now in existence. 

There are other advantages in having 
landing deck crui sers_ The ordinary cruiser 
can carry only three or four planes at the 
most. There is no di ffi culty in catapulting 
this number of planes while the ship is 
engaged in performing other work, but 
recovering the planes is another matter. 
The vessel must first make a "slick," 
smoothing off the tops of the waves so 
the planes can land, and then must stop 
to p ick them up. Planes can take off and 
land ahoard a platform cru i ser, however, 
without interfering in the least with any 
mission she may be carrying; out. In addi
tion, the platform crui ser affords an ele
ment of safety in the operation of aircraft 
attached to other vessel s in that it furnishes 
a landing field at sea. 

There is no question that we should 
build as many plat form cruisers as pos
sible. The argument that we should not 
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commit ourselves to a policy of building 
this type of vessel until its value has been 
determined by experiment strikes me as 
being rather absurd. After all, the Lex
ington and Saratoga are nothing more than 
large flying deck cruisers. Owing to the 
fact that we have 10 light cruisers of 
7050 tons each at the present time, our 
full quota of 80,750 tons of landing plat
form cruisers cannot he kept entirely within 
this category, but we can and, I am firmly 
convinced, shoul d build 70,000 tons avail
able. 

Mention might be made here of the 
development work conducted by the Navy 
in the lighter-than-air field. In several re
spects this branch of  aeronautics has 
advanced beyond the point reached abroad, 
as the result of orders placed by the Navy 
with American airship constructors. Light
er·than-air craft offer great possibilities for 
commercial as well as naval purposes, and 
this field should not be neglected. As an 
economy measure, the Army plans to main· 
tain only enough lighter-than-air equip
ment for training purposes. This makes it 
all the more imperative that the Navy 
continu e  its work. Government support in 
this field must be continued if even the 
nucleus of a Iighter-than-air craft industry 
i s  to be maintained. 

A one-year building program, which in· 
cluded the construction of another aircraft 
carrier similar to the Ranger and one fiy
ing deck cruiser, was submi tted to Congress 
last year. It could not be brought to a 
vote since the term was short and the 
calendar crowded. 

A complete plan for building the Navy 
up to  treaty strength, which would in
clude the construction of four 13,800-ton 
aircraft carriers and a number of flying 
deck cruisers, as well as the p urchase of 
planes to outfit them, should be authorized. 

As Assistant Secretary of the Navy 
Ingalls has stated : 

"Aviation has become so integral a part 
o f  the Navy, and is so principally hased 
u pon the vessels of the fleet, that a rea
sonably sound method of  determining the 
building program of the planes seems to lie 
in associating that program with the 
actual shipbuilding program. Therefore the 
Navy Department, during the last session 
of Congress, endeavored to have passed an 
act that would make the numher of planes 
directly dependent upon the numher of 
planes necessary to adequately equip com
missioned ships of the fleet, excepting that 
at no time should the number of planes 
he less than the 1000 provided for by the 
ori ginal five-year building program . . • .  " 

Now, construction of floating hases for 
our naval air area may he  authorized, yet 
national security placed in jeopardy if 
provision is not made at the same time for 
the necessary flying equipment. The rela
tion of such definite procnrement program 
to the aircraft industry is apparent. The 
aircraft industry needs definite assurance 
of continued Government support not for 
a period of one or two years but for at 
least five. Those opposed to the construc
tion program should remember that we 
cannot create an aircraft industry capable 
of meeting the nation's wartime needs on 
a moment's notice any more than we can 
build ships over night. We tried both of 
these things at the time of the last con
flict at appalling cost and with but little 
success. 
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Trademark ··Dry-Ice" Held 

Descriptive IN actions brought by the Dry-Ice Cor
poration of America against the Louisi

ana Dry Ice Corporation and several o ther 
defendants, the United States Circuit Court 
of Appeals for the Fifth Circuit, reversing 
the decrees of two lower courts, held that 
the term Dry-Ice as applied to solid carbon 
dioxide was not susceptible to exclusive 
appropriation_ The defendants had used the 
term Dry-Ice in their corporate names, and 
while they had not as yet commenced busi
ness at the time suit was instituted, 
threatened to use the name in referring to 
the solid carbon dioxide which they were 
planning to man ufacture_ 

The court held that : "The term 'Dry
Ice,' being descriptive of qualities or char
acteristics of  solid carbon dioxide, the 
product with reference to  which it was 
used, the plaintiffs had no right to prevent 
the defendants or any of  them from using 
that term in corporate names or in designat
ing solid carbon dioxide produced or to be 
produced and marketed by them, if the 
latters' so doing was unaccompanied by 
any wrongful conduct having the effect of 
falsely representing the origin or source of 
their product or attempting to palm it off 
on the purchasing public as the product 
of the plaintiffs_ . .  _ 

"It is only when the adoption or imita
tion of  what i s  claimed to be a trademark 
amounts to a false representation, express 
or  implied, designed or  incidental, that 
there is any title to relief against it. True 
it may be that the use by a second pro
ducer, in describing truthfully his product, 
of a name or a combination of words al
ready in use by another, may have the 
effect of causing the public to mistake as 
to the origin or ownership o f  the product, 
but i f  it is  just as true in its application 
to his goods as it is to those of another 
who first applied it, and who therefore 
claims an exclusive right to use it, there is 
no legal or moral wrong done_ Purchasers 
may be mistaken, but they are not de
ceived by false representations, and equity 
will not enjoin against telling the truth_" 

• 

Oil-Well Patents Held Valid 

CLAIMS of the Halliburton patents, 
N os_ 1486883 and 1500385, relating to 

oil-well cementing, have been held valid 
and infringed by the United States Circuit 
Court of Appeals for the Tenth Circuit in 
its decision affirming that of  the District 
Court for the Western District of  Okla
homa, according to a report in The United 
States Daily_ 

The first-mentioned patent covers a 
method of hydrating cement, and the lat
ter a method of hydrating cement and 
conveying the mixture to the point of  use, 
with the speed of the mixing process and 
the speed of the conveying operation so 
synchronized that no substantial setting of  
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Member of the N ew York B a r  
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. 

the mixture takes place before it is de
posited at the place it is intended to remain, 
according to the opinion of Circuit Judge 
Phillips_ 

The inventions of  the patents in suit, 
while not so limited, are primarily intended 
to provide a new method of  mixing and 
conveying cement and a new means for 
employing the same in the cementing of 
oil wells, it is  stated_ Prior to the Halli
burton inventions, the opinion states, it was 
standard practice to mix such cement by 
hand_ 

Other patents and prior uses relied upon 
in the defense of  anticipation were held 
by the court not to employ a high velocity 
stream of water to proportion and mix 
the cement and water, and not to anticipate 
the claims under consideration of the pat
ent in suit. 

The court also over-ruled the defense 
that the claims of the second patent in 
suit are mere aggregations and not patent
able combinations_ It was found that "the 
result produced is  more than the aggre
gate of mixing and conveying ;  it is mixing 
and conveying in synchronous relation so 
that the cement is  put in place with its 
quality unimpaired_ While the result is 
old, it is accomplished in a new and more 
facile, economical, and efficient way_" 

The defendant was found to employ the 
process and operation of the two patents 
and therefore to infringe them_ 

The decision was handed down in the in
fringement suit of  the patentee and its li
censee, Halliburton Oil Well Cementing 
Company against the Independent Oil Well 
Cementing Company. 

• 

'·Vera-Coca" Denied Registration 

IN the case of the Coca-Cola Company 
versus George W. Steinreich, First As

s istant Commissioner Kinnan held that the 
latter is not entitled to register, as a trade
mark for soft drinks, the notation "Vera
Coca," in view of  the prior use and registra
tion of  the notation "Coca-Cola" as a 
trademark for non-alcoholic beverages_ 

The ground of the decision is that the 
marks are so similar that their contempo
raneous use upon goods of the same de
scriptive properties is likely to cause 
confusion in the mind of  the publ ic  who 
purchase such beverages_ 

In his decision the First Assistant Com
missioner sai d :  

"Both marks include the word 'Coca' ; 
the applicant places the notation 'Vera' be
fore the word and the opposer places the 

word 'Cola' after the common word, and 
both parties separate their words by a 
hyphen_ It is at least reasonable to suppose 
that customers in ordering goods of this 
kind might abbreviate the entire name or 
notation and if  this were done the goods 
of the opposer and those of  the applicant 
might well be called for by the word 'Coca.' 
At any rate the goods are of  the character 
to be  ordered carelessly without much 
thought or consideration and it is deemed 
at least probable there would be some con
fusion of goods as well as of origin_ Those 
familiar with the opposer's trademark and 
goods might be  led to think, even if the 
difference in the trademarks were noted, 
that the applicant's goods had their origin 
with the opposer ; and that the latter was 
putting out a new kind of beverage_" 

-
Photo-Cell Sonnd Reproducing 

Patent Claims Allowed 

THE defendant, Thomas E. Roberts, 
Commissioner of  Patents, in a case re

cently heard before the District of Colum
bia Supreme Court, refused to issue a 
patent on a sound reproducing device to 
plaintiff, American Tri-Ergon Corporation, 
et af., because the Patent Office tribunals 
found that plaintiffs' claims were for sub
ject-matter disclosed in prior patents and 
publications_ Many patents and publica
tions are cited to support this conclusion_ 
Defendant's principal contentions may be 
considered under two heads, as set forth 
in the opinion, following in part, by Asso
ciate Justice Adkins : 

L That prior to plaintiffs' invention a 
patent had been issued to Fritts for the 
reproduction of  sound, which invention in
volved the use of  the selenium cell ; that 
other patents and publications known to 
the public referred to the selenium cell as 
an available instrument for translating 
l i ght variations into electrical current for 
sound reproduction purposes ; that the 
photo-electric cell accomplished the same 
purpose as the selenium cell; and that it 
was, within the meaning of the patent 
law, a mere equivalent for the selenium 
celL 

2.  That the use of the photo-electric cell 
had been suggested in patents and publi
cations as an alternative for the selenium 
cell in the sound reproducing art. 

First : In my judgment the use of the 
photo-electric cell was not a mere equiva
lent of  the selenium cell. 

The photo-electric cell successfully per
formed a function which the selenium cell 
was unfitted to perform, and did not per
form. 

Fritts' application for patent was filed 
in 1 880, the patent being allowed in 1916_ 

Fritts was the first who claimed the use 
of the selenium cell in the reproduction of 
sound_ His application was filed 14 years 
before the photo-electric cell was known _ _  . _ 

In fact the selenium cell is seriously 
lacking in respect to the essential  require-
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ments of  any light responsive cell in the 
successful reproduction of sound. 

For these reasons the selenium cell was 
not successful in the accurate reproduc
tion of sound. 

Prior to plaintiffs' invention it  was not 
known that the photo-electric cell had the 
essential requirements for reproduction of 
sound, and of course it was not known 
how to reproduce sound accurately by the 
nse of the photo·electric cell. 

Plaintiffs by a long course of Mudy and 
experimentation demonstrated that photo
electric cells in actual practice are able 
to meet all the requirements for sound re
production and they were the first to pub
licly exhibit talking motion picture films 
utilizing photo-electric reproduction of 
sound. 

This was not the substitution of a known 
equivalent. _ • •  

Plaintiffs were compelled to engage in 
a long course of study and experimentation 
before they ascertained that the photo
electric cell was suitable to their purposes, 
and further experimentation was required 
to determine how to use the photo-electric 
cell. 

They did discover that the photo-electric 
cell performed a function which the sele
nium. cell had failed to perform. 

Their discovery was a great step forward 
in the accomplishment of the purposes 
desired. It made possible what had not 
been done theretofore. It  meant the dif
ference between failure and success. Within 
the meaning of the patent law it was in
vention, and was not the mere substitution 
of a known equivalent. 

Second : In my judgment the patents 
and publications cited by defendant do not 
anticipate the use of the photo-electric cell 
in reproducing sound . . . .  

Defendant has offered in evidence cer
tain United States patents issued after 
'.{arch 3, 1919, plaintiffs' effective date. In 
my opinion these are not proper to show 
anticipation, even though they were based 
on applications actually filed in the Patent 
Office prior to March 3, 1919. But in my 
judgment, assuming that they are admis
sible in evidence, they are not material. I, 
therefore, overrule the objection to their 
receipt, as well as the motion to strike 
them out. 

-

Ash Tray Design Patent Invalid 

THE United States District Court for the 
Southern District of New York has held 

invalid the design patent No. 83080, cover
ing a design for an ash tray, reports The 
United States Daily. The nse of figures to 
decorate an ash tray is  not new, i t  was held. 

"There is  nothing new in presenting a 
figure of a nude girl in a pose wholly nat
ural. The fact that the exact pose may 
not have been used before does not indi
cate any exercise of the inventive faculty." 

• 

Patent Pool for Outboard Motors 

OFFICIALS of the Outboard Motors 
Corporation of  Milwaukee and the 

Johnson Motor Company of Waukegan, 
Illinois, have announced a co·operative 
patent pool by which the participating 
companies will have access to each other's 
manufacturing discoveries. This move is 
regarded as a decisive forward step by 
leaders in the outboard motor industry. The 

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

decision follows a similar decision made by 
the automobile industry a few years ago. 

Under the patent pool motors will not 
lose their individuality and the engineers 
of both companies will find it possible to 
devote themselves to refinements and im
provements. The arrangement ends a period 
of prolonged litigation which has had a 
disturbing effect upon the outboard in
dustry. 

• 

The Patent Office Speeds Up 

THE Patent Office passed on 20,128 more 
applications last year than it received, 

accomplishing 14 months' work in 12 and 
reducing by an average of  two months the 
time an inventor had to wait for official 
action on his application for a patent, ac
cording to information made available by 
the Department of Commerce. 

The increase in work accomplished was 
attributed by Commissioner Thomas E. 
Robertson to an increase in the staff of 
his organization a year and a half ago and 
to the introduction of a new supervising 
system that makes for accuracy and better 
handling of applications. 

No more work is  being obtained per man, 
the amount having remained about constant 
for several years in spite of the fact that 
every year it requires a longer time to pass 
on a patent and a longer search of the files 
and records is  required because of the addi
t ional patents granted, it was stated_ 

On December 31, 1930, there were UO,-
402 applications awaiting action, whereas 
on December 31, 1931, this number had 
been reduced to 90,274. This progress was 
made in the face of an influx of 20,000 
amended applications ' per month, an in
crease of 2000 monthly or 24,000 yearly 
over the number received two years ago. 
This increase in amended applications more 
than compensated for a drop in patent ap
plications of  around 10,000 from 1930 to 
1931. 

Last year applications numbered 79,513 
as against 89,397 in 1930 when a record 
for any single calendar year was estab
lished. These figures include only appli
cations for new patents. 

The Patent Office has 63 divisions with 
about 10 or 11 examiners in each. At the 
beginning of last year only seven of these 
divisions were less than six months behind 
in the handling of applicat ions. This num
ber was increased to 48 at the end of the 
year, while 29 divisions were less than five 
months behind. All work is now less than 
seven months in arrears, whereas a year 
ago it was nearly nine months behind. 

-
Flexible Wall Anchor Held 

Patentable 

IN a case recently heard before the Patent 
Office Board of Appeals, the applicant, 

Ivon S. Pieters, appealed from the decision 
of the examiner finally rejecting claims 10, 
23 and 24. Claim 10 is illustrative of the 
subject matter on appeal : 

10. In a furnace, a retaining wall, a lin
ing, and an anchor for holding said lining 
to said wall, said anchor comprising two 
members embedded in the lining and the 
wall, respectively, and connected by a joint 
adapted to permit relative movement be
tween said members substantially parallel 
to the wall, and a packing about said joint 
to prevent said joint from becoming clogged 
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and comprising of a quantity of loose 
fibrous material. 

No references are cited against the ap
pealed claims, said claims being rejected 
as indefinite and functional in the state
ment that the members of the anchor are 
"connected by a joint adapted to permit 
relative movement between said members 
substantially parallel to the wall." 

The applicant contends that he was the 
first to provide an anchor comprising two 
parts, one lodged in or attached to the 
retaining wall of the furnace and the other 
lodged in the lining, said parts being joined 
together loosely, whereby the lining i s  held 
firmly to the retaining wall, but allowing 
for expansion and contraction thereof rela
tive to said wall, and that the specific con
struction devised by him does not constitute 
the broad feature of novelty on which he 
depends for patentability. 

We are of the opinion that if the ap
plicant was the first to devise an anchor 
so formed as to allow for the expansion 
and contraction of the lining with re
spect to the retaining wall, he would not 
be given full protection for his invention 
by confining his claim to the specific struc
ture disclosed for effecting the desired 
result. 

We regard the appealed claims as definite 
and allowable. 

The decision of  the examiner is  reversed. 
• 

Door Mark Upheld 

IT has been held by First Assistant Com
missioner Kinnan that the Overhead 

Door Corporation, of Hartford City, Indi
ana, was entitled to register, under the Act 
of 1905, the notation "Over Head" Door, 
the word "Door" being disclaimed, as a 
trademark for garage doors, and that 
Barber-Colman Company, of Rockford, 
Illinois, had shown no sufficient ground for 
the cancellation of that registration. 

The ground of the decision is that the 
registrant was the first to use the name, that 
it is not merely descriptive and had not 
been commonly applied to doors of the 
general type sold by both parties prior to 
the registrant's application for registration. 

In his decision the First Assistant Com
missioner said : 

"The notation 'Overhead' indicates loca· 
tion in the first instance rather than con
struction or a characteristic of the door. 
As set forth in the respondent's brief, doors 
are frequently referred to hy the names 
front, back, side, trap, and so forth, which 
names indicate position or location. It is 
likewise common to use the word door to 
indicate the opening as well as its closure 
and indeed to indicate an opening for 
ingress and egress which has no closure. 
The operations of doors are frequently de
scribed by the terms sliding, folding, 
hinged, and so forth . • . .  It is  conceivable 
that to one having no knowledge of the par· 
ticular kind of door to which the respon· 
dent applies the word 'Overhead,' he would 
upon hearing the term think that the door 
was located in the ceiling ; that it was 
possibly a trapdoor. While the respondent's 
mark is highly suggestive, truly enough, yet 
it is deemed not to be merely, only, de
scriptive. The respondent has built up a 
large business under its trademark and has 
evidently spent considerable sums in ad
vertising and obtaining a good will as an 
asset of its business." 
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DIESEL QUESTIONS AND 
ANSWERS 

By Julius Rosbloom 

To meet the needs of practical opera
tors, this little volume of 174 pages 

will be found to cover almost every con
ceivable question that may arise in 
Diesel practice_ The question and an
swer form is particularly well adapted 
for "trouble shooting" and . gives the 
best method to obtain the most eco
nomical results for actual operating con
ditions. Backed by his long experience 
in teaching and his extensive contact 
with operating engineers, the author 
can be depended on to select material 
of inestimable value. This book used in 
connection with his "Diesel Reference 
Guide", $4.20 postpaid, covers the entire 
field as thoroughly as anything of which 
we have knowledge.-$2. 10  postpaid. 

APPLIED WING THEORY 

By Elliott C.  Reid, Prof. Aerodynamics, 
Stanford 

PRIMARILY written for two groups 
of readers, university students in 

aeronautical engineering and airplane 
designers. Based on advanced, academic 
German works, the author reshapes this 
material and presents it in more ele
mentary and more readable form be
sides including the explanatory and 
corollary material developed during his 
teaching experiences which followed his 
service as a member of the technical 
staff of the National Advisory Commit
tee for Aeronautics. In brief outline 
this exceedingly well presented work 
covers Fundamental Theory, The Kutta
J oukowski Theorem of Lift, The Finite 
Monoplane, Multiplanes, Miscellaneous 
Applications of Wing Theory, and Wints 
Profile Theory_-$3.20 postpaid. 

UP SHIP 

By Charles E. Rosendahl, Lieut-Comdr. 
U. S. N. 

THE tragedies by which the author 
has risen to his eminent position 

seem to be reflected in his calm, concise, 
well presented style which grips one by 
its very suppression of emotion_ The 
preface is a splendid example of cogent 
summary ; the entire book in fact is very 
well written. His eyesight account of 
the loss of the Shenandoah gives once 
and for all time the exact facts of what 
was at first considerable of a mystery. 
The last chapter, "The Airship's Place", 
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i s  well reasoned, forceful, and logical. 
It smacks not at all of partisanship, but 
reflects the clear cut, courageous, and 
tempered characteristics so evident in 
the author himself. Thirty-three illustra
tions, most of them not previously pub
lished.-$3.20 postpaid_ 

ENGLISH-FRENCH AUTOMOBILE 
DICTIONARY 

By Lewis 1.  Sell . 

A CO:\lIPREHENSIVE technical dic
tionary of the automobile and al

lied industries containing full terminol
ogy of some 100 different fields. This is 
the first polyglot dictionary ever pub
lished on any field of industry in a com
prehensive form in the United States. 
We have previously had to depend on 
the Germans for such works. An idea 
of the scope may be gained from the 
fact that the word piston has 332 entries 
in various combinations. Numerous 
cross-references are also indicated. In 
all some 150,000 terms are condensed 
into 768 pages. 51;.4 · x  7% flexible bind
ing. The complete terminology of motor
dom.-$6.25 postpaid. 

LA W OF PATENTS FOR CHEMISTS 

By Joseph Rossman 

A WEALTH of information on the es
sential principles of patent law and 

procedure which is of great value to 
those concerned with the commercial 
aspects of the chemical industry. It tells 
the chemist what to do when he makes 
an invention, how to safeguard his 
rights legally, what procedure to follow, 
what precautions to take, how to pre
pare and file the application, how let
ters patent are finally secured, and how 
to dispose of or enforce the commercial 
patent rights. The author draws his 
knowledge' from long experience as 
Patent Examiner, U. S .  Patent Office.
$3.65 postpaid. 

TRAINS, TRACKS, AND TRAVEL 

By F. W. Van Metre, Prof. Transporta
tion, Columbia 

WE wish we had previously known 
of this book for we could have re

ferred numerous inquiries about rail
roading to this excellent exposition. For 
visual presentation this would be hard 

to beat. All the various types of locomo
tives, steam and electric, the various 
types of cars, both passenger and 
freight, passenger stations and termi
nals and operation of trains are clearly 
set forth for the uninitiated. Told in 
colloquial sty Ie, the text is so filled with 
facts and information as to make it a 
real reference, as it surely will be used 
in this office.-$3.20 postpaid. 

AGRICULTURAL CREDIT IN U.  S.  

By E. S. Sparks, Prof. Economics, Uni
versity South Dakota 

D
IVIDED into 33 chapters and six 
parts of which the first part gives 

the p lace of foreign trade and the ad
vances of capital by merchants to new 
agricultural regions ; the second gives 
the evolution and a critical analvsis of 
the various types of land bank� ; tJ:e 
third outlines various other agencies 
which furnish farm mortgage loans ; the 
fourth summarizes the function of the 
commercial bank in furnishing rural 
credits ; the fifth includes intermediate 
credit institutions and the operation of 
the new Federal Farm Board ; the last 
part gives a summitry of the present 
status of farm credits and proposals for 
the future. An exhaustive work which 
will be invaluable for all who need a 
better insight into the credit problems 
of agriculture, which the author shows 
are bv no means of recent origin.
$4.00 postpaid. 

PERSUASIVE SPEECH 

By Francis P. Donnelly 

WHILE every feature of argumen
tation and every function of 

speech-composition are treated here, the 
necessary complement of persuasion is 
also fully discussed. As long as man has 
the power of speech and as long as he 
desires other men to act, so long will 
persuasive speech continue to exist. 
Human nature has not changed ; human 
speakers must still use human language 
and with difference of idiom and vo
cabulary, persuasion is just the same 
today as it was in the days of Demos
thenes and Cicero ; from the preface. 
Then in orderly sequence is taken up 
the various divisions of argument, ar
rangement, and style. With the widely 
extending bounds of civic and social 
assembly of today the question of one's 
ability to speak convincingly becomes 
more and more important.-$2.40 post
paid. 
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A PRIMER OF PSYCHICAL RE
SEARCH 
By Hereward Carrington 

T
HERE has been a demand for a 
concise statement of the fundamen

tal principles of psychical research that 
the average person can readily under
stand, one that will give just what psy
chic enthusiasts should know as to what 
is conceded as established and what to 
look for in demonstrations. While the 
author undoubtedly leans farther to
ward acceptance of many psychic mani
festations than seems warranted by con
servative estimate, he is an authority 
and from that standpoint must be given 
audition when he makes a statement 
that may appear at first scanning to be 
very advanced. All seances should, at 
least, be governed by the rules here 
set forth.-$1 . 15 postpaid. 

BIRDS OF EASTERN NORTH 
AMERICA 
By Frank M. Chapman 

W
ELL known for his interesting and 
exceedingly well written stories, 

the author gives us here the second edi· 
tion of his handbook which is acknowl
edged to be a standard work. Twenty
nine beautiful plates, many of them in 
stunning colors, as well as 166 figures, 
amplify a text which includes 532 in
dividuals. In each instance the ornitho
logical facts are given concisely and 
these are followed by most interesting 
observations culled from many years 
study, giving a comprehensive classifi
cation of birds according to distribution, 
migration, voice, plumage, food, nesting 
seasons, and activities. An indefatigable 
observer, now at Baro Colorado, Pan
ama, gives you the results of his life 
study of a subj ect in which he is pre· 
eminent.-$5.20 postpaid. 

CAN EUROPE KEEP THE PEACE? 
By Frank H. Simonds 

H
ERE before one's vision is laid out 
the true story of the explosive situ

ation of present day Europe. No scare
heads are used and no effort is made to 
arouse fears of European conflict ; but 
from 20 years of experience, close ob
servation, and study, the author has an 
impressive background for the develop
ment of his theories. You get the ac
curate detailed statement of what is 
going on in Europe and an explanation 
of the problems about which thoughtful 
people are much concerned. The author 
brings to his subject psychological pene
tration, surety of j udgement, abundance 
and precision of documentation, as well 
as an alert, brilliant, and spirited talent. 
An analysis which careful students of 
world affairs cannot afford to miss.-
$3.20 postpaid. 

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

OLD MOTHER MEXICO 
By Harry Carr 

WE have had interesting travel stor
ies such as Chase's, Conquistador 

tales by Verrill, the Mayan history as 
far as it can yet be deciphered by Gann, 
Spinden, and Willard, but there has 
been nothing to compare with this fas· 
cinating theme wherein history has been 
interwoven with present day Mexico. 
One little realizes the influence on our 
western history which came from below 
the border. Evidently the author is 
steeped in the legends of the country, 
with an intimate knowledge of the peo
ple and their history, for this story 
combines a most fascinating blend of 
all three. It is a land soaked with blood 
and decorated with high adventure, a 
land of sweetness and charm as well as 
traged y and tears ; a land of sorrow 
and beauty.-$3.20. 

PAST YEARS 
Sir Oliver Lodge's A utobiography 

I
T is of extreme interest to learn from 
the man himself how a scientist of 

such real attainments, recognized by the 
world, became interested in psychic 
matters. Here it is set down, as well as 
the details of some of the experiments 
which have proved of such vital import. 
Kindly and not the least dogmatic, Sir 
Oliver nevertheless pursued with avidity 
the very things that outwardly seemed 
IJeyond comprehension. The result is he 
has established a position in the scien
t ific world second to none. Read his 
observations on Ruskin, Maxwell, Bal
fonr, Lords Kelvin and Rayleigh, James 
Bryce, Curzon, Whitelaw Reid, Sir 
Richard Paget, Andrew Lang, and YOll 
will get a delightful glimpse of the im
portant men of his time. Exceedingly 
readable and entertaining.-$3.65 post
paid. 

JOFFRE 
By Raymond Recouly 

S
INCE his death a vast amount of 
papers and documents have been 

released and these are particularly en· 
lightening about the early stages of the 
war. A forceful soldier, at heart "Pop, 
pa" Joffre disliked publicity or circum
locution-his removal from high 
command being the result of his in
ability to meet political conditions 
which in no case seemed to be of par
ticular importance. Yet the combination 
of circumstances removed the Savior 
of the Marne, while he remained, and 
probably history will write him, among 
the legendary heroes of France. A pen
etrating, impartial, and clear account, 
every page of which will hold your 
keen interest.-$3.20 postpaid. 
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HITLERISM 
By "N ordicus" 

H
ERE is a book everyone should 
read, for the fact that the National 

Socialist Party is now one of the 
strongest in Germany and may shortly 
come into full power, makes its pur
poses, the character of the men now 
predominate therein and its particular 
appeal to the masses, an urgent matter 
of interest for the rest of the world: In 
a calm, dispassionate manner the au
thor, whose nom de plume covers one 
of the most sagacious political writers 
of our times, goes to the foundation of 
this new political order and gives a 
clear picture quite different from one 
gained by reading occasional news ref
erences.-$3.15 postpaid. 

SUPERMAN-FREDERICK THE 
GREAT 
By Nathan A usubel 

G
OING to sources that to the present 
day have been untouched, using 

material that has taken scholars a cen
tury to accumulate, the author gives in 
this book the story of an epoch which 
even Napoleon admitted to be greater 
than his own. In his own time Frederick 
was acclaimed a hero, a villain, a mad
man, a genius, a butcher, or a savior ; 
probahly as here shown, a bit of them 
all. He hovered over the spirit of his 
day piling up a human holocaust and in 
the death grip of battle accompanied 
the groans of the dying with a melan
choly flute sonata of his own composi. 
tion. History proclaims h im as its 
greatest paradox. Eight hundred pages, 
ten plates, with extended bibliography 
and index.-�$4.20 postpaid . 

MYSTIC GEMS 
By Harriet Keith Fobes 

D
RA WING upon all the lore of the 
past, this interesting summary of 

the sentiments attributed to the 12 
birthstones-one for each month of the 
year-is not only historically interest
ing, but the recognized knowledge of 
the author renders this probably the 
most authoritative pronouncement that 
has appeared. A frontispiece in colors 
and twelve reproductions of famous 
gems to illustrate the cardinal stones, 
add to the attractiveness of an unusu
ally successful format.-$3.20 postpaid. 
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Textbook on 

Spherical 
Astronomy 
By W. M. Smart, D.Se., Astrono· 

mer, Cambridge Observatory 

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

Signals from the 
Stars 
By George Ellery Hale, Hon. Dir. 

Mt. Wilson Observatory 

BUILDING the 200-inch telescope ; 
the possibilities of large telescopes ; 
signals from the sun ; exploring the 
solar atmosphere by means of the 
spectroheliograph ; -these are the 
subjects dealt with in this book by 
one of the world's foremost astron
omers. It  also embodies as a part 
of its opening chapter the argu
ments, originally published in a 
magazine, by means of which Pro
fessor H;lle "brought home the ba
con" to science and the world in 
the form of the multimillions need
ed to build the 200-inch telescope. 
The donors read them, were con
vinced, and made the funds avail
able. The final chapter gives nu
merous 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 

The Handy Man's 
Handbook 
By C. T. Schaefer 

A HANDBOOK for the adult of help
ful methods on general mechanical 
operations, including wood, metal, 
electrical and plumbing work-tools, 
their use and abuse. f:overing a 
vast variety of repairs and upkeep 
in the home, apartment or public 
building, on the farm and in the 
factory-simple, helpful working 
methods-all can be readily under
stood by the non-professional work
er who for any one of  a number 
of reasons, does his own work. Also 
an ideal text for manual training 
courses in high and vocational 
schools. $3.20 postpai d 
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• 

" N o w  

d t e  le t "  w e  c a n a v e r  I s e  

PRODUCTS are nearly always put ou the market before 

they are advertised. Quite frequently, changes hav� to be 

made in an article before the public generally will accept 

it. Color, design, flavor-those are some of the things the pub. 

lic has to be consulted about. Sometimes a product won't sell 

at all and simply has to be discontinued. As soon as people 

show that they welcome an article, and as soon as all refine· 

ments and improvements have been added, then you could hear 

the manufacturer say, "Now we can advertise. " 

When you buy advertised goods, you may know they have 

gone through the experimental stages. You may be sure that 

the manufacturer knows they are right and that he is will· 

ing to stake his reputation on them. You may be confident 

that you are buying goods that have sold and that would 

continue to sell without any advertising at all. For adver· 

tising merely lets all of the people know-now-what con· 

siderable numbers would find out by word of mouth ten 

years from now. 

Of course, advertising goes a step farther. Word of mouth 

hardly ever tells all the uses of a product. It often doesn't 

give the real reasons for its superiority. Advertising tells 

people all about a product and the numerous ways in which 

they can use it. 

Let the advertisements be your guide. When the manu· 

facturer says, "Now we can advertise it," you know that you 

can safely say, "Now we can buy it. " 

• 



WHY DO YO U POSTPO N E  STU DY ? 

You can not 
get too much knowledge. 
Education opens a vista of 
beauty for orie person, and 
fills a gap in the practical 
training of another. It helps 
i n  every way o f  l ife ,  in
creasing opportunity and 
the abil i ty to grasp i t .  
9€ Education enlarges the 
power of the business execu
tive as well as the worker 
in the ranks; it increases the 
capacity of the teacher; it 
assists the mother in many 
of the problems that she 
faces. It broadens the power 
to serve. � Through a wide 
range of h o m e  study 
courses Columbia Univer
sity offers a richer and more 
satisfying life to adults as 
well as to youth, to men 
and women, to workers and 
students. � These courses 
reward well the effort and 
time they require. 

COLUMBIA 
UNIVERSITY 
Offers Home Study Courses 
in the Following Subjects : 

Accounting 
Agriculture 
American Government 
Applied Grammar 
Banking 
Business Administration 
Business English 
Business Law 
Business Organization 
Business Psychology 
Chemistry 
Child Psychology 
Classics 
Contemporary Novel 
Corporation Finance 
Drafting 
Economics 
English Composition 
English Literature 
Essay Writing 
Fire Insurance 
Foremanship 
French 
Geometry 
German 
Grammar 
Greek 
High School Courses 
History 
Interior Decoration 

Investments 
Italian 
Juvenile Story Writing 
Latin 
Library Service 
Literature 
Machine Design 
Magazine Article Writing 
Marketing 
Mathematics 
Music-Harmony 
Personnel Administra-

tion 
Philosophy 
Physics 
Playwriting 
Poetry 
Psychology 
Public Health 
Public Speaking 
Real Estate 
Religion 
Secretarial Studies 
Selling 
Short Story Writing 
Sociology 
Spanish 
Stenography 
Typewriting 
World Literature, Etc. 

COLUMBIA UNIVERSITY,-Home Study Department, 1 5  Amsterdam Avenue, New York, N. Y. 

lin this country, we 

are in the midst of an adult edu

cational movement. Home study 

courses are being taken by about 

1 � million people which is nearly 

twice the total number of students 

in our universities, colleges and 

professional schools. University 

home study courses are especially 

important in this movement be

cause they offer careful guidance 

under experienced educators. � 
Columbia courses have been pre

pared to meet the special require

ments of study at home. They are 

sufficiently elastic to be adapted 

to the students' individual needs. 

Everyone who enrolls is personally 

taught by a member of the Univer

sity teaching staff. 9€ In writing, 

mention subjects which interest 

you, even if they are not listed, as 

additions are made from time to 

time. 9€ A bulletin showing a com
plete list of home study courses will 

be sent upon request. In addition to 
the general University courses this 
bulletin includes courses that cover 
complete high school and college 
preparatory training. 

Please send me full information about Columbia Universiry Home Study Courses. I am interested in the following subjects : 
Sci. Am. 4 -32  

Name' ____________________________ Occupation' _____________ _ 
Street and Number ________________________________________ _ 
City and Counly, ________________________ -"S.tate ______________ _ 
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