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Dear Editor -Send Me the List 
OF REPRESENTATIVE MINIATURE CAMERAS 

A V AILABLE IN THE UNITED STATES 

E VERY business day the post
man brings letters in large 

numbers to the desks of the 
Editors of SCIENTIFIC AMERI
CAN. The range and diversity 
of the inquiries on every phase 
and subject of Science and In
vention is a revelation of far
reaching influence and a star
tling testimonial of the confi
dence of the readers in the Re
search and Service facilities of 
SCIENTIFIC AMERICAN. 

IN HARMONY with the new 
American spirit SCIENTIFIC 

AMERICAN is marching steadily 
forward, enriching the lives of 
an ever-increasing number of 
worthwhile people in their vo
cations and avocations. 

A fine character study, made unob
served by the subject ; the camera 
equipped with an angle view finder 

READERS of the February issue of SCIENTIFIC AMERICAN 
have literally deluged us with requests for the List of 

Representative Miniature Cameras Available in the United 
States, prepared by the Research Department of SCIENTIFIC 
AMERICAN. Since the release of that issue, our circulation has 
been climbing steadily, and we want our new readers inter
ested in miniature cameras to have the benefit of this care
fully conducted research. All  you need to do is to send us a 
three cent stamp and say that you want the list. It wil l be for
warded to you by return maiL 

For the yearly subscription price of $4.00, SCIENTIFIC AMERICAN brings to you 

each month, valuable information, authoritatively interpreted, on progress in 

Science and Industry. Mail your subscription today. 

SCIENTIFIC AMERICAN 

Short time exposure with a min
iature camera. Light furnished by 
a candle 2 Y2 feet from subject 

Caught in action. A 1/500th sec
ond exposure "stopped" the horse
shoe as it was making a "ringer" 
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ACROSS THE EDITOR�S DESI( 

AQUESTION which often leads to 
interesting arguments is that of 

the position occupied by American avia
tion in relationship to the rest of the 
world_ We have been unusually fortu
nate in obtaining from Igor Sikorsky, 
well known aircraft designer, an article 
giving his impressions of the present 
status of aviation in Europe as com
pared with the United States. "The main 
conclusion to be drawn from an air tour 
of Europe," says Mr. Sikorsky, in his 
article scheduled for publication next 
month, "is that American aviation is 
definitely superior to European aviation, 
although it is faced with a real danger 
of rapidly losing its lead." Mr. Sikorsky 
recently flew over several thousand 
miles of Europe and visited the most 
important aeronautical centers. Thus he 
is able to present in a lucid manner the 
impressions registered upon his trained 
mind of the things which he saw. 

• 

AMA TEUR microscopists will revel in 
ft the first part of a two-part arti
cle to be published in our next issue_ 
In describing a home-built polarizer, 
Philip R. Tarr says : "Of the innumer
able thrilling and educational observa
tions that may be made with an ordi
nary microscope, few can compare either 
in beauty or fascination to those made 
with polarized light. An unlimited field 
may be opened by adding the necessary 
polarizing equipment to your own mi
croscope." Both parts of the article will 
be well illustrated with photographs 
and drawings by the author. 

• 

THE first of three articles on rail
roading, promised in these columns 

last month, starts on page 180 of this 
issue. Here you may read of the ad
vantages and disadvantages of steam 
power, the old standby of railroading 
since its inception. Next month's article 
will deal with electrification. Writing 
on this phase of the subject Mr. G. 1. 
Wright, Chief Electrical Engineer of 
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the Reading Company and the Central 
Rail Road of New Jersey, says : "Rail
road transportation is undergoing a 
rapid change. Many think we are on 
the threshold of a new era in which 
basic alterations in methods and equip
ment will be adopted. Where does elec
tric traction fit into this p icture and 
what has it accomplished? What are 

N E XT M O NT H 

(l( Igor Sikorsky gives his impres
sions of the aeronautical indus
try in Europe. 

(l( "Real Thrills From a Home
Built Polarizer," by Philip R. 
Tarr. 

(l( Railroad electrification : Its 
place in transportation, by G. 
I. Wright. 

(l( "Did Man Exist in the Mio
cene Epoch?" by J. Reid Moir. 

(l( "Candid" and theater photo
graphy, by Jacob Deschin. 

(l( Die casting in industry, by 
Philip H. Smith. 

its advantages in relationship to the fu
ture? " Mr. Wright proceeds to answer 
these questions and to give the reader 
a broad insight into one of the much 
discussed phases of transportation. The 
third article, on Diesel-electric power, 
will appear in May. 

• 

IT is always of intense interest to spec
ulate about the age of man on the 

face of his little home planet. Gradually 
this estimated age has been extended 
backward in prehistoric time. In an 
article to be published soon, J. Reid 
Moir shows that, if recent evidence 
proves valid, man's antiquity will be 
extended to about 3,000,000 years. The 
evidence in question consists of flint in
struments unearthed in certain deposits 

• 

in England. These implements are be
ing carefully studied by competent au
thorities and perhaps it may soon be 
possible to say definitely when man first 
made his appearance on this planet. 
The trail of ancient man is leading us 
into strange regions but its beginning 
still remains hidden in the mists of 
antiquity. 

• 

INTENSIVE research recently applied 
to die casting in industry has so 

changed practice that today there are 
uses for die castings that were un
dreamed of five years ago. Stampings 
and sand castings are, in many cases, 
being replaced by die castings, and bet
ter products are often being made at 
lower cost. Just what has been achieved 
in this field, and what discoveries have 
made these achievements possible, will 
be told in an article next month by 
Philip H.  Smith. 

• 

SO popular among our readers was the 
article on miniature cameras pub

lished in our February number that we 
have scheduled for next month an arti
cle on "candid" and theater photogra
phy, both of which are mainly restricted 
to the use of the small cameras. Jacob 
Deschin, the author of this article, says: 
"The superiority of the miniature cam
era for this type of work is obvious; its 
compactness, ready accessibility, ease 
of concealment just before and during 
exposure are advantages so patent that 
no one would think of debating the sub
ject." There are certain tricks which 
the successful candid photographer 
must master, some of them pertaining 
to the photographer himself and some to 
his equipment. Mr. Deschin points these 
out and has also supplied a series of 
excellent photographs which will be 
used to illustrate the text. 

Editor and Publisher 
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WHAT excitement there was when she got her first 

tooth. And her second! And now there are seven. 

Already she is making brave attempts to say a word 

or two. 

Much of your life is given over to keeping her 

well and happy. For she is so little and lovable

and so dependent on you. 

During the day and through the darkness of night 

you have a feeling of safety and security because of 

the telephone. It is an ever-watchful guardian of 

your home - ready to serve you in the ordinary 

affairs of life and in time of emergency. 

In office and store and factory and on the farm 

the telephone is an equally important part of every 

activity. 

The telephone would not be what it is today if 

it were not for the nation-wide Bell System. Its 

unified plan of operation has developed telephone 

service to its present high efficiency and brought it 

within reach of people everywhere. 

An extension telephone in your bedroom, sun room, kitchen or nursery will save many 

steps each day. It insures greater safety and privacy yet the monthly charge is small. 

BEL L TEL E P H 0 N E SYSTEM 



Books SELECTED BY THE EDITORS 

MEN, MIRRORS AND STARS 

By G. Edward Pendray 

EVERY amateur astronomer, every 
amateur telescope maker, and every

one who takes any interest in astronomy, 
should possess a copy of this book. In 
addition, everybody else should possess 
it. No similar book has ever been writ
ten, yet the content of it has been avail
able to writers for a long time. It con
tains many facts about people and ob
servatories and the telescopes and other 
instruments in them-tradition, shop 
ialk, even gossip-that have previous
ly existed only in oral form. Its reader 
will absorb as much general background 
about the astronomical world as would 
require five years by the usual piece
meal process. 

The book has three sections. Section I 
is on the history of the evolution of the 
telescope. Section II is on telescope 
principles-elementary, of course, for 

by Eddington-
Greatest of English 

Astronomers 

New 
Pathways 
in Science 

Analyzing for the layman the new 

avenues opened up by modern reo 

search. $3.00 

by leans-
One of the Greatest 

Living Physicists 

Through 
Space and Time 

"One of the marvels of this mar· 

velous age !"-N. Y. Times $3.00 

T HE MACMILLAN CO. 
60 Fifth Ave. New York 
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this is a popular, not a technical, book. 
Section III is on early and modern 
American telescopes, famous American 
telescope m!lckers, including amateurs, 
and future telescopes. The chapter en
titled "Amateur Telescope Makers and 
How They Have Advanced the Art" 
should boom the market for hat stretch
ers among all normally constituted ama
teurs. The appendices contain much 
special data on American observatories. 

This is a book which can be read, not 
merely by the scientifically inclined 
member of the family, but will be read 
and easily followed by the rest, and it 
will tell them what the great modern 
boom in astronomical interest is all 
about. It is an all-around, many-sided 
book, written in a bright, refreshing 
style, by the science editor of The Liter
ary Digest.-$3.14 postpaid.-A . G. I. 

JANE'S FIGHTING SHIPS FOR 1934 

Dr. Oscar Parkes, Editor 

JANE'S ALL THE WORLD'S AIR-

Americans are the authoritative articles 
on "Naval Forces of the British Em
pire," "Foreign Navies," "Relative 
Naval Strength," "Disarmament and 
Naval Policy," and "Japan and her 
Navy." "The Merchant Shipping Sec
tion," of eight chapters, and the "Air 
Section," of three chapters, give much 
valuable data as do also the 160-odd 
pages of references. Profiles and plans 
are especially illuminating.-$13.00 
postpaid.-F. D. M. 

TESTING PRECIOUS METALS 

By C. M. Hoke 

Is it 18K or 14K? Is it gold at all? Is 
it silver, platinum, or palladium? A 

revised edition of a valuable book for 
all who buy, sell, work, or admire the 
precious metals. It tells how to figure 
the value of old gold, dentures, solu
tions, and how to handle them to ad
vantage.-$l.OO postpaid.-F. D. M. 

CRAFT 1934 IN THE SEALED CAVE 
C. G. Grey, Editor 

To take care of the many construc
tional details and advancements that 

have been made in a year of more than 
usual activity both in naval and aircraft 
construction, these two standard works 
have been expanded and much detailed 
information added. Silhouettes and de
scriptions of new war ships are included 
in "Jane's Fighting Ships," together 
with discussion regarding the possibil
ity of further building in view of the 
breakdown of plans for a further naval 
limitation agreement. "Jane's All the 
World's Aircraft" includes discussions 
of the newer fighting aircraft as well 
as of the several huge commercial 
planes which have been built during 
the. year.-"Jane's Fighting Ships" is 
$23.00 plus duty ; "J ane's All the 
World's Aircraft" is $23.00 plus duty.
F.D.M. 

BRASSEY'S NAVAL & SHIPPING 
ANNUAL-1935 

Edited by Commander Charles-No Rob
inson, R.N., and H. M. Ross 

IT is a pleasure each year to study 
this valuable collection of material 

-now in its 46th year of publication
for in no other compilation of naval and 
shipping notes, data, and discussions 
can such a wealth of information be 
found. Particularly interesting to 

By Louis Herrman 

AMODERN addition to the well
known Gulliver's Travels. The 

present author has taken up the work 
of Dean Swift and has written, upon a 
modern basis, a further adventure of 
Capt. Lemuel Gulliver. The basis upon 
which this story is built is an admirable 
approach to so-called scientific fiction, 
although the present reviewer cannot 
say as much for the development of the 
theme. It does, however, make a read
able story and will teach the reader a 
certain amount of sugar-coated an
thropology. In the story Gulliver dis· 
covers, in 1721, a group of Mousterian 
people who have lived for thousands of 
years in a cave on a small island in the 
Aegean Sea. His adventures among 
these people and the reason why he was 
forced to leave them make a story not 
unworthy of comparison with some of 
Gulliver's earlier travels.-$2.15 post
paid.-A . P. P. 

YOUR CARRIAGE, MADAM 

By I anet Lane 

WHILE this little book of 130 pages 
is dedicated to the purpose of de

veloping feminine grace and charm 
through its instruction in good posture, 
to our minds a more important result 

(Please turn to page 223) 



Personalities 
• In 

Science 

THE much-prized gold medal of the 
American Institute, one of the oldest 

awards in the United States, has been 
presented to the Rev. Father Julius A. 
Nieuwland of Notre Dame University, 
for the discovery of a process of mak
ing synthetic rubber. The American In
stitute of the City of New York was 
organized 107 years ago and a list of 
the recipients of its medal reads like a 
blue book of progress in the arts, sci
ences, and industry. 

Dr. Nieuwland, in addition to being 
a professor of organic chemistry, is also 
a botanist, and a priest of the Roman 
Catholic Church_ He started in 1904 to 
solve the chemical riddles involved in 
making artificial rubber, and today it is 
being introduced as a factory-made 
product. 

Many efforts have been made since 
1860 to produce an artificial rubber. In 
the earliest experiments materials were 
used that were obtained from the chemi
cal breaking down of the natural rub
ber. Later, intermediate products such 
as isoprene were used, and also similar 
chemical compounds. When alterations 
in their molecular arrangements were 
made they changed into resilient, elastic 
substances, but these products were in
ferior to natural rubber. The accomplish
ments had scientific value, but they had 
little commercial value, as the starting 
products, isoprene and butadiene, were 
much more expensive than natural rub
ber. 

The Rev. Father Nieuwland started 
his process with a much simpler and 
cheaper substance-acetylene_ This was 
changed by water to acetaldehyde and 
oxidized to acetic acid, converted to ace
tone and reduced to pinacol. The line of 
research that led to eventual success 
started when the acetylene was passed 
through metal chlorides and a gas was 
produced that could not be isolated_ In 
later experiments with ammonium chlo
ride, both the gas and an oil were ob
tained. The oil proved to be divinyl 
acetylene and to have chemical proper
ties that were superior to any previously 
used compounds for rubber making. Ad
dition of sulfur dichloride produced a 

R E V. F AT H E R  J U L I U  S A. N I E  U W L A N D  

rubber, but it was too plastic for prac
tical use. 

The E. I. duPont de Nemours Com
pany became interested in the work and 
arrangements were made under which 
they took over the commercial develop
ment. Their laboratories produced the 
gas which Father Nieuwland had been 
unable to isolate in 1906, and found it 
was monovinyl acetylene which could 
be changed easily to chlorobutadiene. 
This differed but slightly from isoprene, 
the parent substance of natural rubber. 
When this substance was allowed to 
stand a few days it changed to a stiff 
jelly, which, on heating, changed to 
rubber. This rubber was found to be 
superior in many ways to the natural 
product. 

"While artificial rubber cannot be 
made as chea�ly, at present, as natural 
rubber can be produced, the synthetic 
rubber products of the Duprene type 
serve as a valuable check to control the 
price," says Science Service. "During 

wartime and by means of special cartels, 
rubber has often sold as high as $1.25 
a pound. Now it is said that the cartels 
dare not raise the price of natural rub
ber above 20 cents a pound. Based on 
America's annual consumption of rub
ber, it is estimated that 375 million dol
lars a year is saved due to the difference 
in the present price of rubber and what 
it might be if there was no artificial com
petitor at hand to serve as a check 
against price-rising." 

The Rev. Father Nieuwland was born 
in Hansbeke, Belgium, in 1878, but grew 
up in the United States_ He graduated 
from Notre Dame University and con
tinued his studies at the Catholic Uni
versity, where he received his Ph.D. in 
1904. In the same year he was ordained 
a priest and became a member of the 
Notre Dame faculty as Professor of Or
ganic Chemistry. 

The photograph shown above was 
taken in Father Nieuwland's laboratory 
especially for SCIENTIFIC AMERICAN. 
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THE two photographs on this page show 
the same subject, a 12-inch reflecting tel

escope made, as were the photographs, by 
James S_ Fasseno, of Pasadena, California_ 
The upper picture was made with rays hav
ing an average wavelength of about 1150,000 
inch, while the lower one was "received" by 
the camera on wavelengths about 50 percent 
longer-waves which the eye does not per
ceive because they are in the infra-red_ In 
the infra-red photograph-the lower one-
the sky photographs light on the negative 
hence dark on the print, because very few 
of the longer waves with which it was taken 
are scattered by the molecules of the air, 
and therefore they do not come from the sky, 
but come to the object from the sun alone_ 
But these same molecules do scatter the 
shorter waves which are "visible" to the 
ordinary plate and to the eye, particularly 
those in the blue, and this is why the sky is 
blue and why the negative of the ordinary 
plate is darkened. On the other hand, all 
foliage contains a substance called chlor
ophyll, which reflects not only the green rays, 
which we can see, but very strongly reflects 
the longer infra-red rays. These are the rea
sons why infra-red photographs look like 
snow scenes at night. 
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PHOTOGRAPHY ON 
Two SELECTED 
WAVELENGTHS 

Why Photographs Taken on Long 

Wavelengths Do Not Look Like 

Those Which Are Taken With the 

Waves With Which the Eye is 

Familiar: Because of Scatter

ing and Differing Reflectances 



and 
A striking example of advertising photography described in the text. Three negatives were 
made for the car, head, and hand, and combined in a fourth when the "smoke" was added 

ROTOGRAPHY IN THE J\DS� 
Behind the Scenes • . • Artists of the Camera . . . 

Temperamental Food Models ... Photographic Mu

rals . . . Photomontage . . . Color Photography 

By J A C O B D E S  C H I  N 

B
ORROWING a trick or two from 
the movies and adding a few of 
their own, modern commercial pho

tographers are daily turning out pic
torial miracles undreamed of only a few 
years ago. Advertising illustrations 
which often cause a g'asp of astonish
ment bring these magicians of the sen
sitized celluloid and glass as much as 
500 to 1000 dollars for a single picture. 
High prices ? Yes, on the face of  it. 
But, as Preston Duncan, Hollywood pho
tographer, says : "Almost every person 
forgets the hundred-and-one real rami
fications of the photographer's problem. 
An artist with pen or brush can usually 
create at his own easel, but the photog
rapher, of whom realism is demanded, 
must seek and find or build or trick
all of which requires much preparation, 
time, skill, equipment, organization." 

A successful commercial photogra
pher must know a good deal more than 
how to arrange his subject properly, 
push the button, and print a picture. He 
must not only be master of the technical 
features of his profession, but a jack-of
all-trades besides, in addition to being 
imaginative and resourceful, inventive 
and mechanically versatile. He must not 
only be able to reproduce a subj ect to 
the very best advantage but, according 
to Ansel Adams, San Francisco pho
tographer, build up the product so that 
"the softness of velvet appears even rich
er and deeper than it actually is, steel 
becomes even harder, and a ten-floor 
building acquires the grandeur of 20 
stories." He must make the subject of 
his picture assume realistic, strong
ly appealing, four-dimensional propor
tions, and be ready to turn an abstract 

Underwood nnd UnderWOOd 
Photo made at a trick angle, only 
a few feet from the floor, gives 
the impression that the model is 
about to leap from a great height 
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idea into a pictorial reality. If he cannot 
do these things he might as well step 
out ; there are too many in the field 
who can. 

Scientific research has in recent years 
brought to light many improvements in 
methods and materials, so that today for 
almost every idea that may occur to the 
commercial photographer there is avail
able the means to realize it photographi
cally. Lenses fast enough to 
catch the most fleeting ex
pression on a model's face 
or take a fast snapshot of 
an indoor theatrical per
formance, films of a wide 
range of color sensitivity 
and speed, which, combined 
with an astonishing array of 
color filters and a variety of 
lighting apparatus, make it 
possible for the photog
rapher to create as never 
before. Meanwhile,  techni
cians are constantly striving 
to provide photographers 
with materials that must ul
timately give them absolute 
mastery of all the problems 
of the craft. 

Underwood 

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

The photographer gets around this by 
dulling the surfaces and thus reduc
ing reflectivity. Sometimes, however, he 
must adopt a much more elaborate pro
cedure. Mr. Keppler once hired a special 
room to do a particularly important sil
ver assignment. The floor was carpeted 
with black velvet to afford the necessary 
contrast to the silver pieces arranged 
upon it. The walls were hung with white 
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Advanced commercial photographers 
have abandoned this for what is con
sidered the more satisfactory methods 
of either making all the exposures on a 
single negative or of making several 
negatives and printing them all together. 

"Compositing," or the taking of sep
arate photographs and then putting 
them together in such a way as to give 
the impression of a single picture, is 

VICTOR KEPPLER, of 
New York City, one of 

the "stars" of the profes
sion, gives some idea of the 
commercial photographer's 
difficulties when he says 
that he often has to take as 
many as 600 "shots" in or
der to get the one perfect 
picture he wants. A simple 
cup of steaming hot coffee 
required the exposure of 
several hundred films to get 
it right. To photograph a 
half dozen strawberries he 
once had to pick through 
ten boxes full to find six 

An example of photomontage done on a single negative. The 
eyes are those of one person, who moved about to differ
ent positions under the direction of the photographer. It 
took ten separate exposures to complete this one negative 

another much-used expedi
ent of  the commercial pho
tographer. It was this that 
saved the day for one pho
tographer when he was 
asked to do what seemed on 
the surface an impossible 
task. His assignment was to 
get a view of the New York 
skyline looking through an 
arched window in the Lin
coln Building at Forty-sec
ond Street and Madison 
A ven ue, the window to serve 
as a "frame" for the view. 
As the arched windows were 
four stories high, it was out 
of the question to try to get 
a picture of the window 
from the inside, so the pho
tographer went across the 
street to the roof of a neigh
boring building, where the 
height was about that of  the 
arched windows in the Lin
coln Building. Using a long
focus lens, he got a large 
image of one of the arched 
windows. To get his view of 
the skyline, he went to the 
roof of  the Lincoln Build
ing on a sunny day when 
the sun was shining toward 
the lens and, pointing his 
camera toward the Battery 
and the Statue of Liberty, 
got a picture which served 
as a "background" for the 

good "models." 
Mr. Keppler says that "food is much 

more temperamental ( before a camera ) 
than any live model," but with 200 de
grees, Fahrenheit, caused by the light 
streaming down on a group of sausages, 
or on a dish of ice cream, is it any won
der that the one shrivels up and the other 
melts ? However, the resourceful com
mercial photographer never says no to 
an assignment, no matter how tough it 
may seem. So he paints the sausages 
with oil just before the camera is 
clicked ; he keeps the ice cream in shape 
by alternating layers of "dry ice" with 
layers of  ice cream in a sherbet glass 
and wraps it in a towel for an hour, after 
which the ice cream is ready to face the 
intense heat for at least the few seconds 
necessary for the exposure. 

Silver and other highly lustrous sur
faces are the bane of  the photographer's 
existence because they catch the gleam 
of the lights and reflect bright blotches. 

Chinese silk to diffuse the light coming 
through. The camera was pointed from 
the ceiling, a small hole being provided 
for the lens. 

Similarly, when photographers were 
tearing their hair trying to devise means 
for photographing ice cubes in a glass, 
without producing a flat-toned picture, 
someone thought up the idea of placing 
a layer of hard coal back of the glass. 
This expedient served to outline the 
striations in the ice cubes and produced 
a picture that looked like the real thing. 

A favorite method with the commer
cial photographers is the process known 
as "photomontage," by which a number 
of images are included in the same pic
ture. As introduced from Europe, where 
it originated, the procedure was to pho
tograph different units separately, then 
paste them up in the desired arrange
ment and retouch in order to blend all 
into one. This method is known as the 
process of  "stripping" prints together. 

sunset which he had to go to the bank 
of the Delaware River in New Jersey to 
photograph. The first p icture, that of 
the exterior of the arched window, was 
"doctored" to leave only the window 
frame, and the "composite" was made 
by printing the sunset over the hazy 
New York skyline. 

Lon Chaney's. make-up tricks served 
John Paul Pennebaker one day when 
he had to make a photograph that would 
demonstrate the idea that smoke holds 
back the running efficiency of an auto
mobile. He sought and found a model 
with dramatic ability and fiend-like fea
tures, and another model with claw-like 
hands. He made separate photographs 
of the head and the hands of  the two 
men. He then photographed a car, pos
ing the models according to specifica
tions and in suitably smaller propor
tions. Several pieces of  glass were placed 
in planes before the camera, and upon 
them were arranged the pictures of the 
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head. hands and the car. The illusion of 
thick, rolling smoke was effected by 
placing absorbent cotton in such a man
ner that it would be out of focus and 
lighting it in a special way. 

"Compositing" has been used in the 
case of pictures requiring the inclusion of 
persons who happen to be unavailable at 
the time. In such a case, a sketch is made 
up showing the different individuals in 
various poses about a central object, 
such as one of the company's products, 
and a copy sent to each of the indi
viduals, who has his photograph made 
where he is and in the pose indicated. 
The pictures thus sent in are enlarged 
or reduced as required and in other 
ways retouched. A picture is thus pro
duced as if all participants had actually 
been present at a single sitting. 

Photomurals are being made in in
creasingly larger sizes. One of the larg
est on record i s  the one made last year 
by Kaufmann and Fabry Company, of 
Chicago. for the Ford Building at A Cen
tury of Progress. It is 600 feet long and 
20 feet high, telling in 17 scenes part 
of the story of the Ford Motor Company. 
This photomural required nearly seven 
eighths of a mile of photographic paper 
40 inches wide and consisted of 97 pan
els which took 40 men nearly a month 
to complete. The original photographs 
were taken by George Ebling, Mr. Ford's 
personal photographer. The work of en
larging, mounting, and the various con
struction details involved were com
pleted by Kaufmann and Fabry. 

SO tremendous was the job that it was 
necessary to build a special appa

ratus and darkroom to handle the en
larging and printing of the mural, most 
of the work being done after midnight 
when steadier electrical current insured 
greater uniformity of results. The spe
cial enlarging machine built for the 
purpose used 7000 watts of power for 
lighting. 

Framework backing for the panels re
quired 14 tons of steel. Upon this steel 
work 12,000 square feet of Masonite 
was attached, requiring 1 1 ,000 screws 
and nearly 25 gallons of a special ce
ment. Then followed the stretching on 
the framework of  12,000 square feet of 
special canvas, after which the photo
graphs were mounted on the canvas, 200 
gallons of paste being used in the mount
ing. Each panel, including framework, 
weighs more than 400 pounds. 

An important phase of commercial 
photography today is color work, its 
principal contemporary exponent being 
Anton Bruehl, of New York City. Owing 
to the extremely difficult technical prob
lems involved, Mr. Bruehl works in 
collaboration with Fernand Bourges, 
photographic technician, who has de
veloped a special camera known as a 

"one-shot" camera, so designated be
cause three negatives, each especially 
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Commercial photographers often find that food can be more "temperamental" 
than many live models. When subjected to the intense heat generated by bril
liant studio lights, undesirable changes often take place, even in the compara
tively few seconds required to obtain the correct exposure of the negative 

�ensitive to one uf the three primary 
colors, red, blue, and yellow, are exposed 
in the same instant. 

"The rays of light reflected from the 
subject," Mr. Bruehl said in describing 
the process, "are split up three ways 
( red, blue, and yellow ) ,  going through 
three different filters to three separate 
plates, making three color separation 
negatives from the original subject." 

The three separate 8 by 10 inch plates 
are then bound together and used si
multaneously. 

T
HE necessity for getting the extreme
ly sharp detail required for adver

tising color pictures, combined with the 
fast exposure needed to get natural ex
pression on the face of the model and 
the additional difficulty presented by the 
increased exposure needed because fil
ters are used, obliges the photographer 
to use an enormous amount of light. This 
is furnished by 50 to 300 Photoflash 
bulbs screwed in groups into sockets in 
large reflectors. These clusters of lights 
are covered with Cellophane as a pre
caution against accidents due to bulbs 
bursting because of the great concentra-

tiun of heat caused by the proximity of 
so many powerful lights. No other light 
is used. Bulbs and shutter operate si
multaneously, the approximate speed 
being about 1/50th of a second. Such 
"super snapshots" sometimes cost as 
much as 50 dollars each, which means 
that every shot must be perfect. 

A total of about 600 amperes of elec
tric current, believed to be a record for 
a photographic studio devoted to "stills" 
(as distinguished from movies )  is avail
able in the Bruehl-Bourges studio for 
the great array of various types of flood
lights, spotlights, and miscellaneous 
lighting equipment they have at their 
command. 

• 

« Advanced amateur photographers '-\ will find, "between the lines" of the 
preceding article, much information 
that will be useful to them tn their 
chosen hobby. Other specific articles 
coming in future issues will deal with 
candid photography, the correct use of 
exposure meters, theater photography 
with the miniature camera, and other 
kindred subjects.-The Editor. 



The new boom less sailboat running before the wind, show
ing the double sail opened to give a parachute effect 

PAGE the Ancient Mariner ! Yachtsmen of Stockholm, 
Sweden, are discussing a new type sailboat without fore
sail, boom, or stays; a craft so fast that it has beaten 

larger rivals in recent tests; yet a sailboat so simple to handle 
that yachting experts expect that the rules of small boat 
racing may be changed to take advantage of certain of its 
novel principles_ 

Invented by Dr. Fredrik Ljungstrom of the Academy of 
Engineering Sciences, the new type boat has a revolving mast 
on which the mainsail is wound up like a window shade on 
its roller. To reduce sail area, as is usually done by reefing, 
the navigator simply turns a wheel at his elbow in the cockpit 
and rotates the mast by a system of ropes_ Ball-bearing rollers 
support the foot of the mast_ Regulations concerning revolv
ing masts will have to be changed before this type of boat 
can be used in sanctioned racing. 

The mainsail is triangular but double. Running before the 
wind the double sail opens out into what looks like a great 
parachute jib sail. For tacking into the wind one sail lies 
smoothly on top of the other. Aerodynamic streamlining is 
achieved in the sail by having its forward edge fixed in a 
slot on the bow side of the 46-foot pine mast. Thus there is 
no gap between the mast and sail as is found in ordinary 
sailing craft, and the over-all efficiency of the sail as a means 
of utilizing the power of the wind to propel the boat is greatly 
increased. 

The only stay 0'1'1 tire boat is a wire running from the tip 
of the mast to the ste.rn of the boat. Such a lack of stays may 
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No Foresail Or Boom ... Only One Mast 

Stay .. . Double Sail . . . Mast Rotates 

arouse yachtsmen's suspicions but Dr. Ljungstriim has sailed 
his boat in heavy weather with excellent results. 

The lack of stays is one reason for the speed of the boat. 
Stays-the fixed rigging which keeps the mast in position
have more wind resistance than is sometimes commonly be
lieved. Although the surface area of the wires may be small 
they vibrate in the wind and hence greatly increase their 
resistance to a breeze. 

For small· craft yachtsmen the new Swedish boat has the 
following advantages : 1. Less and cheaper rigging. 2. Sail 
cost reduced. 3.  Fewer torn sails because of faster reefing. 4. 
Less danger of accidents to persons and sails caused by a 
swinging boom. There is no boom to swing. 

Sail area ()f the new boat is 32 square meters, or about 
10,000 square feet, when the two sails lie atop one another 
as in tacking. The sail area is 20,000 square feet in running 
before the wind. 

Science Service's Swedish correspondent reports : "The boat 
is  frightfully fast and has easily beaten larger boats against 
which it has sailed. Most amazing is the way the new boat 
beats up against the wind, quicker and nearer the wind than 
other boats." 

A of the new boat. Note that there 
is no open space between the sail and the rotating mast 
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Wanted-The Wisest Man 

IF you had several millions of dollars 
to bestow, and had your choice of 

two clean-cut alternatives-to donate all 
of the money for medical research, or 
else to give it for the construction of the 
world's largest telescope-which would 
you choose, and why? 

At a small gathering of outstanding 
medical men and a few laymen, a noted 
pathologist recently lamented the diffi
culty of obtaining funds for research 
on a serious disease, and made evident 
his disgust that, while funds were still 
needed for medical research, the as
tronomers had been able to secure mil
lions to build a bigger telescope "just 
to look at the angels," as he put it. 
"Man's problems," he urged, "are down 
here on the earth, not up there. This is 
where we live." 

This man's one-sidedness was perhaps 
quite natural, for he was wrapped up 
in a splendid program of  research for 
humanitarian purposes, and the fact 
that he evidently regarded the expen
sive construction of a great telescope as 
frivolous is perhaps understandable in 
the circumstances. Perhaps the maj ority 
of persons, at least before they had given 
the matter more than a second's thought, 
would vote at once to donate the mil
lions for medical research ; it seems to 
be the more important. 

But, on further thought, which things 
are the most important in life ? Perhaps 
a better case can at least be made out 
for the telescope than would at first seem 
possible ; in fact, the telescope might 
even win the argument in the end. Man 
once thought his whole world lay within 
his actual horizon. Later his nation was 
the whole world, while overhead were 
the stars-little lamps in an arched 
firmament just out of reach. The world 
existed, of course, for man's special 
benefit. Then came the invention of the 
astronomical telescope, by Galileo, and 
this extended man's mentally cramped 
little world to an undreamed of size. 
Subsequently the development of this 
remarkable instrument has entirely 
changed man's outlook and point of 
view on his world and on his own ex
istence. He has partly learned his place 
in the universe, and is even hoping to 
learn about his meaning in it, and per
haps its own meaning. A greater tele
scope is a vital part of that great gradual 
process of man's emergence from his 
own ignorance, and those who regard 
this as the biggest thing of all would 
vote telescope. 

PO I N T  O F 

But the real argument is one that 
probably cannot be decided, because 
neither side would accept the other's 
premises. It is essentially an argument 
in philosophy. It would be a lovely argu
ment, a long one, and an instructive 
one. Start it somewhere and you will 
be more than likely to find out! 

Yearly Toll 

CARELESSNESS seems to be an in
grown American trait, or rather, a 

suppurative sore which no amount of 
doctoring seems to be  able to retard. 
That imaginary man from Mars, visiting 
this planet and noting first the record 
of a· long and excellent campaign that 
has been waged in the interests of safety, 
would be shocked beyond power of 
speech to learn that our 1934 national 
accident fatality record stood 8.7 per
cent higher than that for 1933. Accident 
deaths in 1934 were 99,000, only 300 
less than the all-time high of 1930 ! 
Carelessness thus mocks civilization, 
makes a travesty of its ideals of progress. 

Motor vehicles caused the deaths of 
35,500 people, 4137 more than in the 
preceding year. A close second come 
deaths by accident in the home, totaling 
33,000, which was 3000 more than in 
1933. Occupational fatalities jumped 
1000 to 15,000 ; while unclassified public 
accidents equalled the previous year's 
total of 17,500. 

Part of the increase in fatal accidents 
in the occupational classification must 
have been due to increase in employ
ment and the fact that workers, long 
unemployed, re-acquire their safety hab
its slowly. A large proportion of home 
fatalities fall under "excessive heat." 
But the increase in motor vehicle deaths 
is proportionately far ahead of the great
er use of cars due to improved economic 
conditions. For 1934, motor vehicle 
registrations increased 4 percent over 
1933, gasoline consumption increased 
7 percent, while motor vehicle fatalities 
increased 13 percent. Drink accounted 
for part of this 13  percent increase, al
though the figures are incomplete ; there 
are always too many unreported cases. 

No doubt a good proportion of these 
accidental deaths-for example, those 
caused by weather-might be classed as 
unavoidable, but carelessness, reckless
ness, negligence caused most of the 
others. What makes these tragedies the 
more ghastly is the fact that innocent 
and careful people often are the victims 
of some fool who comes through un-

V I E W  

scathed. Were the person responsible 
for an accident the only one to suffer, 
the public might say a benediction at 
each such passing of a misfit through his 
own carelessness ; for he would thus 
leave a world safer for others. 

Bigger Ships 

IN May, the world's largest liner, Nor
mandie, will make her maiden voyage 

from France to the United States. Some
time later-the time has not been an
nounced-the world's largest liner, 
Queen Mary, will make her maiden voy
age from England to the United States. 
To American ears, how familiarly do 
the phrases ring. In succession, for 
years, we've heard : "from England," 
"from Germany," "from Italy," "from 
France," "from England" ; and it's al
ways "finest" or "largest," "fastest," 
"most luxurious," or "non-rolling." The 
persistent regularity with which they 
come to us is a tribute to the excellence 
of  their owners' strategy for capturing 
American business-partly with loans 
from their various governments. More 
pointedly shameful to us, however : 
These ships are a reminder that we won't 
build ships to take care of our own 
ocean traffic and, worse, won't support 
the ships we have. 

For years there has been much talk 
of building up our merchant. marine. 
Yet we still are far down on the list. In 
a recent representative month Great 
Britain and Ireland headed the list with 
about 600,000 tons under construction ; 
Germany, France, and Japan each was 
building more than 100,000 tons ; and 
the United States had only 20,000 under 
construction. Needing ships as badly 
as we do, this is disgraceful. Over and 
above that fact, the industries which 
supply materials for shipbuilding, the 
many workmen depending upon ship
yards for a livelihood, and thousands of 
seamen, all have suffered greatly by 
Americans' thoughtless support of for
eign ships. 

Under the circumstances, it should 
cause no surprise that, in certain quar
ters, there have been heard bitter criti
cisms of  "nations that despise and be
little us, yet use our money, which they 
owe as war debts, to build monster ships 
to come after more of our money." It is 
too bad that such statements should be 
made ; nevertheles� it is up to us to sup
port our own ships and, in time, build 
more so that we may keep our money 
at home. 
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THERE'S LIFE IN THE OLD 
By W I L L I A M  C. D I C K E R M A N 

Presi dent, the American Locomotive Company 

IT so happens that I am the president 
of a corporation which has been 
building railroad power units for 

nearly 100 years. We have long been 
equipped, not only on the manufactur· 
ing but also on the research and de· 
signing side, to supply all of the power 
needs of our customers, whether they be 
for steam, electric, or Diesel·electric 
units. Therefore, since I can eliminate 
the temptation of prejudice from a busi· 
ness standpoint, possibly I can be ob· 
jective in discussing railroad power 
problems. 

Here, where I am requested to state 
the case for steam in few words, in order 
to get to the heart of the matter at once, 
I would begin with three primary ob· 
servations : 

First:  Without the least question, each 
of  these three maj or power units-steam, 
electric and Diesel- or oil-electric-has, 
and will continue to have, its place in 
our swiftly changing railroad transpor
tation pic ture as a whole. Thus it goes 
without saying, yet deserves saying 
again, that the electric locomotive has 
some distinctive advantages, in con
gested areas, for example, where the 
largest possible track capacity is expedi
ent and where, in tunnel operation, it is 
legally or otherwise required. It also has 
some disadvantages, notably its high in
itial cost, and its dependence, in peace 
and war, on large central power sta
tions and transmission lines and, ac
cordingly, its inability to go it alone, a 
characteristic which in pioneer days 
and in countless emergencies has helped 
to make the steam unit the most use· 
ful of all prime movers in history. 

Nevertheless, it will be remembered 
that shortly after the turn of the century, 
when there had been more than one dis· 
astrous tunnel accident and electrifica
tion represented the first major contribu
tion of scientific research to railroading, 
it was assumed in some quarters that all 
of our roads would soon be electrified; 
although now only 2400 of our quarter
million route miles are electrified. 

IT was indeed stated-September 20, 
1907-in a meeting of the New York 

Railroad Club, by a manufacturer of 
electric units : "We do not need to say 
much in defense of the electric locomo
tive. It does not need any defense. My 
only fear is that we are going to be com
pelled to build electric locomotives fast
er than we can get facilities for doing 
so." And then came the prediction that 
the 47,000 steam units in use would soon 
be replaced by electrics and that many 
good steam units would go to the scrap
heap ! Since then, nearly 60,000 steam 
units have been made in the United 
States for use in the United States ! 

Second: The Diesel- or oil· electric 
unit represents today another major ap
proach by organized scientific research 
to railroad power problems, leaving the 
steam unit, in which more progress has 
been made in 20 years than in all the 
years before, to be heard from-a 
thought that leads me to say at once 
that the oil-electric might have had a 
much better chance to replace the steam 
unit 20 or so years ago. 

To this new unit we, ourselves, and 
many other Diesel and electrical manu
facturers, have devoted a decade, but 

THE accompanying article by 
Mr. Dickerman, besides stir

ring in us memory of that ro
mance of the rails we of an older 
generation felt as boys-we were 
set upon achieving that most en
viable position of engineer at 
the throttle and be superior to 
ordinary mortals !-also is a 
splendid statement of facts and 
arguments for the steam loco
motive. It is the first of three 
concerning railroad motive pow· 
er. The other two-one which 
states the case for Diesels, by 
George W. Codrington, Presi
dent of Winton Engine Corpor
ation ; and the other, on railroad 
electrification by G. I. Wright, 
Chief Electrical Engineer of the 
Reading Company'--will be pre
sented in the next two issues. 
While these three articles will 
be presented in sequence, the 
authors prepared their manu
scripts independently. There
fore the articles give straight. 
forward facts ; they are not parts 
of a debate.-The Editor. 

only a decade, to adapt it to the uses 
and the abuses, and the limitations-in 
size and so on-inherent in railroad re
quirements. And, as railroad men all 
know, times without number inventor 
and laboratory findings of great prom
ise have had to be discarded in the end, 
because the tests of day-by-day rail· 
road operation in all kinds of weather, 
under all kinds of circumstances, with 
all kinds of operators, are so much more 
rigorous and unpredictable than those 
in any laboratory. 

T
RUE, a vast deal of progress has 
been made in short order, but a vast 

amount remains to be made in the de
velopment of this new railroad Diesel 
unit. Meanwhile, it is heartening to note 
that it has already demonstrated many 
service superiorities over the steam unit 
in switching. There, where continuous 
service is desirable, we provide units 
good for a year of continuous service 
with only one general shopping, or over
haul. And there, at this date, 150 or so 
such Dieselized units are already in use, 
with more on the way. 

Third : Switching service, where a 
IOO·ton unit is adequate, is one 

thing. Main·line freight hauling 
at high speed and perhaps with 

net cargoes of more than 
10,000 tons, requiring pow-



IRON HORSE ! 
er units of 3500 to 4000 horsepower, is 
something else again. Although 60 per
cent of the steam locomotives of the 
United States are 20 years old or older, 
and, therefore, do not reflect the enor
mous progress made by science during 
the last 20 years, there has been great 
improvement in railroad freight han
dling throughout the country since the 
roads, badly disorganized and run down, 
were dumped back on their owners after 
the World War. 

THE record is impressive and it gives 
great credit to steam, all the more 

since most steam locomotives are old 
and, as compared with new ones, are 
inefficient-so inefficient, in fact, that 
when one alert road recently replaced a 
fleet of steam units only 10 years old 
with new ones, it reported a saving on 
its investment at the end of the first year 
of 38 percent ! 

Further, since we must accept things 
as they are, our roads now have more 
than sufficient freight units, inefficient 
though most of them are, to get along 
somehow, in a time when economy is the 
impelling watchword. More to the point : 
Though some are promised, there is as 
yet no multi-motored oil-electric unit of 
required horsepower for main-line 
freight hauling in existence, let alone 
in service .  Therefore it remains wholly 
debatable whether such a unit would 
stand up and whether it would be as 
efficient, in terms of fuel economy and 
all-round investment worth, as the mod
ern steam unit, which costs initially not 
half as mu�h and enjoys the unique dis
tinction of being the simplest, most de
pendable, and long-lived of all overland 
power units. Moreover, under these cir
cumstances, it would not seem to be 
either logical or reasonable to expect our 
roads, with their maintenance as well 
as their records and freight service 
predicated on steam, to provide special 
oil-electric facilities and experts to sup
plement facilities and mechanics re
quired for steam units. 

For all of these understandable rea
sons, it is to my notion simply incon
ceivable, at least until the unexpected 
happens, that the oil-electric can as yet 
find place generally in main-line rail
road freight hauling. And, to go no 
further, this conclusion militates against 
its general acceptance in main-line pas
senger hauling, especially when freight 
hauling is the bread-basket of the roads. 
I find that in 1932, 41 percent of the 
total passenger revenue of our Class 1 

railroads was handled on only 
10 percent of our total mileage, 
that represented by the New York 
Central, New Haven, and Pennsylvania 
systems. 

With these observations in mind, it 
would seem clear that the issue, Diesel
electric vs. steam, turns on passenger 
transportation, speed, and the comfort 
-a necessary accompaniment of speed 
-which are involved. 

At once I wish here to say that I per
sonally feel a profound sense of  grati
tude to those roads and designers and 
manufacturing concerns serving them 
who approached the railroads' difficult 
passenger problem with a fresh view
point, made full use of all available con
tributions of science, produced the 
Union Pacific's M-10001 and the Bur
lington's Zephyr, stimulated the produc
tion of other trains likewise new in kind, 
sensationally focused public attention 
on the railroads, and made them aware 
of public emphasis on speed, comfort, 
and all else that goes to increase the de
sirability of  traveling by rail. These 
roads and these other pioneers, in my 
j udgment, ought to be awarded Con
gressional Medals of Honor for the ser
vice they have rendered in energizing 
a new era in railroad travel ! Neverthe
less, here again I j udge three points 
are in order : 

FIRST : The records for speed made 
by the M-I OOOI and the Zephyr must 

be viewed, and by railroad executives 
everywhere are, as special test perform
ances made under special test conditions 
not ordinarily practicable in day-by-day 
railroad operation. It is not deemed 
economic to make long non-stop runs 
with small passenger loads or for any 
single train to side-track other through 
passenger and freight trains. Further, 
it is to be noted that of our 241 ,424 miles 
of Class 1 main track, only 36,677 is 
second track, 3 162 third, and 2208 
fourth. 

Second: It goes without saying, on the 
side of passenger comfort, that such 
revolutionary, finely appointed cars as 
those of the M-l OOOl and the Zephyr 
can be, and by the New Haven and 
numerous other roads are rapidly being 
provided for steam units as well as for 
Diesel-electric. In other words, particu
larly because air-conditioning removes 

the only remaining passenger objections 
to steam, it may be concluded that pas
sengers in general will not know, and 
will care less in the future, which unit 
hauls them, if only they can travel as 
fast and as comfortably either way. 

Third: Since the 90's and thereabouts, 
when such famous light steam locomo
tives as old No. 999 exceeded 100 miles 
an hour for short distances, no attempt 
has been made until recently to ap
proach, much less to exhaust, the speed 
possibilities of  steam. In July, 1934, 
without special preparation, with a reg
ular locomotive hauling a regular train 
whose car weight alone exceeded by 
fully three times the total weight of the 
M-I OOOI with full load, a steam train 
on the Milwaukee Railroad readily 
broke all world railroad records at that 
date by covering 69.9 miles at the rate 
of 91.1 miles an hour. Recently the New 
Haven has demonstrated that, when giv
en the chance, its steam units can safely 
and comfortably haul passengers at sus
tained speeds above 85 miles an hour. 

MEANWHILE, and for the first time 
in American railroad history, the 

Milwaukee Railroad has ordered two 
relatively light, scientifically stream
lined, new steam locomotives designed 
to haul relatively light but full-size 
trains at a cruising speed (a speed effi
cient in relation to fuel, maintenance, 
and long life ) of 100 miles an hour. 
(As every one knows, the Twentieth Cen

tury, one of the world's fastest steam 
trains, is never permitted to exceed 70 
miles an hour. ) These trains will be 
operated between Chicago and St. Paul, 
a distance of 411 miles, each way, each 
day, including five stops. With 300 
pounds of steam pressure, with 84-inch 
drive-wheels, of a type affectionately 
known to railroad men as a 4-4-2, but 
inwardly as well as outwardly of de
sign totally different from the conven
tional steam unit, these locomotives, 
which we are designing and building in 
co-operation with the Milwaukee, will be 
the first steam locomotives ever built 
for speed in the light of present scien-

(Please turn to page 222 ) 
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O
NE of the oldest problems of ob
servation is to find the latitude of 
a certain place, and dozens of 

ways of solving it have been devised. 
In theory, it is very simple. We have 
only to take any one of the hundreds of 
bodies whose position in the heavens has 
been accurately calculated-sun, moon, 
planets, stars-observe it as it is cross
ing the meridian, and measure how far 
it appears to be from the zenith or from 
the horizon below it to the north or 
south, and then 1:0 do a simple sum in 
addition or subtraction. The navigator 
can "shoot" the sun with his sextant and 
do the whole job in three minutes, in· 
cluding all the necessary correction, 
and come out within a mile or less of the 
exact value-which is all one needs in 
the open sea or to pick up a lightship. 
On land, with a telescope, some ad

ditional refinements have to be con· 
sidered, but the theory is still simple. 
The most troublesome complication 
arises from the refraction of light as it 
passes downward through the atmos· 
phere. A ray descending from the very 
zenith would be unaffected, but all those 
which come in at a slant are deflected 
-bent downward-so that the stars ap· 
pear to be higher above the horizon than 
they really are. The amount of this "as· 
tronomical refraction" varies with the 
apparent altitude and also, unfortunate
ly for us, with the state of the air, in· 
creasing as the pressure goes up and 
the temperature goes down. Every ob· 
servatory where measures of this kind 
are attempted has therefore a barometer 
and a precise thermometer in the ob
serving room. From the readings of 
these, and by the use of tables derived 
from thousands of observations in years 
gone by, it is a matter of a few minutes 
to calculate the refraction corrections 
with an accuracy sufficient for almost 
any purpose-though, as we shall soon 
see, not quite for all. 
Until within the last 50 years, every

one supposed that the latitude of an ob
servatory found from observations thus 
carefully corrected should be always 
the same. To be sure, the direction of 
gravity itself is affected by the attrac
tion of nearby mountains, which slightly 
deflects that of the whole mass of the 
earth . .  But at a given station this effect 
is constant and can be determined only 
by connecting many such stations by a 
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precise geodetic survey. The resulting 
information about the attraction of the 
mountains, and of their roots buried 
scores of miles below the surface, is of 
great interest to the geologist. But the 
astronomer, if he is busy observing the 
heavens, cares mainly whether his own 
zenith "stays put," even if somewhat 
shifted by local attraction. 
To be sure, if he had the good luck 

to have his observatory at the foot of 
some great volcano that blew its head 
off, like Katmai, and lived to return after 
the catastrophe, he might find a real and 
permanent change due to the diminished 
attraction of the truncated peak. But, 
for obvious reasons, no such case has 
actually been recorded. In 1888, how
ever, Kiistner discovered that observa
tions of the latitude of Berlin showed a 
definite variation, changing in a few 
months by more than half a second of 
arc. The agreement of observations duro 
ing successive months shows that the 
change was undoubtedly real. This 
meant that the angle between the plumb 
line at Berlin and the earth's axis must 
change. Which of them moved ? 

T
HE question was soon settled by a 
special series of precise latitude ob

servations made in Hawaii, almost on 
the opposite side of the pole from Ger
many. When the latitude of one station 
increased, that of the other diminished, 
and by substantially the same amount ; 
hence it was the pole that moved. 
Further study brought out the now 

familiar characteristics of this motion. 
Imagine a point moving about a fixed 
"mean pole," in a nearly circular curve 
about 25 feet in radius, with a period 
of 14 months. The "instantaneous pole" 
about which the earth is rotating at !l 

given moment moves about the point in 
a narrow ellipse every year, but never 
gets more than just a few feet from it. 
The 14·month motion is a natural and 
inevitable wabble which might be ex
pected in any body not exactly spherical 
in shape if it is not rotating about an 
axis of symmetry. It is nearly the same 
from one cycle to the next. The annual 
motion arises from the loading of the 
continents by snow in winter, the sea· 
sonal changes in winds and ocean cur· 
rents, and other meteorological sources. 
It is not surprising therefore that the 
amplitude and shape of this curve 

change considerably from year to year. 
Since the beginning of the present 

century a careful series of observations 
have been made, especially for the study 
of these polar motions. At first it was 
hoped that, when the laws of its motion 
had been found, the place of the pole 
could be predicted, making a continu
ance of the campaign needless. But the 
nature of the annual component defies 
such hopes, and now by common agree
ment the observations ' are to be con
tinued indefinitely. 
Many precautions are taken to se

cure the utmost accuracy. Observations 
are made with zenith telescopes-instru
ments to which very precise levels are 
attached, which can be set at any desired 
angle to the line of sight. A star south of 
the zenith is observed ; then the axis is 
reversed in its pivots so that the tele
scope is directed just as far north as it 
previously was to the south, and set
tings made on another star as it transits 
the field of view. The level serves to se
cure this adjustment, or to allow for 
any minute difference between the two 
settings. A micrometer at the eye end 
measures how far the stars are above 
or below the line of sight of the instru
ment. In this way a very accurate de
termination can be made of the position 
of the zenith compared with the aver
age of the two stars. ( Suitable star pairs 
with accurately known declinations are, 
of course, carefully selected before
hand. ) A great advantage of . this meth
od is that the troublesome refraction 
corrections are almost eliminated. The 
refraction shifts the northern star to
ward the south, but the southern star 
to the north, so that the average of the 
two is little influenced, though careful 
allowance is made for the residual 
effects. 
In the international latitude campaign 

a series of stations was chosen, all in the 
same latitude, 39°8' north, and equipped 
with instruments of the same type and 
size. They were strung around the world 
-in Maryland, California, Japan, 
Turkestan, and Sardinia-so that the 
pole could not move in any direction 
without approaching some of them and 
receding from others. Observations were 
made on every clear night, using the 
same list of stars at all the stations so 
that any minute errors which might hap
pen to be in the adopted positions of 
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the stars would affect all the results 
alike, and disappear from the differ
ences which revealed the motion of 
the pole. 
Long and successful series of obser

vations have been made ever since ( ex
cept when war or revolution interfered ) 
and the wanderings of the pole have 
been continuously followed so accurate
ly that its position at any time, relative 
to the mean pole, is known to one or two 
hundredths of a second of arc, corre
sponding to one or two feet on the earth's 
surface. But in the course of the calcu
lations a strange thing appeared. In 
addition to the unmistakable polar mo
tion toward one direction and away 
from the opposite quarter, smaller 
changes appeared which affected all the 
latitudes at once in the same direction, 
swinging back and forth by a few hun
dredths of a second with a period of a 
year. This curious phenomenon, called 
after its discoverer, the Japanese as
tronomer Kimura, was a complete 
puzzle for more than 20 years. The pole 
could not move toward all the stations 
at once. If the center of gravity of the 
earth could move inside the mass north
ward and southward every year, this 
would deflect the vertical at all stations 
alike. But this sugge�tion is absurd : 
the tonnage of material which would 
have to be move.d deep in the earth's 
core is preposterously great. The load
ing of the continents with snow does 
not shift the earth's center percep
tibly, though it sets the planet wab
bling and thus contributes part of 
the motion to the pole. Was the tiny 
additional effect also due to a real 
motion of some sort, or did it result 
from some subtle error which, despite 
all precautions, had crept into the ob
servations ? 

'l'HERE was one suspicious circum
.1 stance about the Kimura effect-its 
period. It continued to run through its 
cycle in just one year ; that is, it fol
lowed the seasons. Now there are all 
sorts of terrestrial influences which do 
the same, and any one of them might 
be responsible. 
Furthermore, when the study was 

made still more precise by correcting 
the observations at each station for the 
known effects of the motions of the pole, 
and separating out the residue, it was 
found that the anomalies at the different 
places were not really alike in behavior. 
The latitude appeared to be greatest 
in one month at one station, in a differ
ent month at another, and the curves 
showing the changes were by no means 
similar. A noteworthy instance of this 
appeared at Greenwich. This observa
tory is about 900 miles north of the 
parallel of the international stations, 
but careful observations for latitude 
have been made there for many years. 
The instrument employed, by the way, 
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How the Changing Snow Load, and the Winds and 

the Ocean Currents, Constantly Shift the Poles 

is of a different type-a photographic 
telescope attached to a ring-shaped float 
which swims in a trough of mercury 
and should thus stand at the same level, 
however it is turned. Its designer, Bryan 
Cookson, an astronomer of great prom
ise, died lamentably young, and the 
difficult technic of its operation was 
later developed and brought to complete 
success by a new member of the staff 
by the name of Arthur Eddington. He 
has now turned to other fields of activity 
-with what success all the world knows 
-but the once refractory instrument 
continues to give excellent results. 
When the observations were looked 

up, and the conspicuous effects of the 
polar motion allowed for, a definite 
Kimura effect remained. It was very 
small, its whole range being only 0':04 
( corresponding to four feet on the 
earth's surface ! )  but regular, having 
the maxima every year in February and 
August, with minima in May and No
vember. At most other stations there was 
but one maximum and one minimum 
yearly_ 
This anomalous behavior has just 

been satisfactorily explained by the 
Japanese astronomer, Kawasaki, who 
had already interpreted in similar fash
ion the effects observed at the Japanese 
latitude station, Mizusawa. In a word, 
there is no real change at all. What is 
observed is a spurious effect depend
ing on the direction of the wind ! 
Years before, the Greenwich Observa

tory had found that when the wind was 
in the north and east the observed lati
tude came out smaller than was other
wise to be expected, and contrariwise 
when it blew from the opposite quar
ters. Repeating these studies on eight 
further years' observations, Kawasaki 
finds that this conclusion is confirmed 
beyond all question. With the northeast 
winds the latitude comes out 0':06 too 
small ; with a southwest wind, 0':04 
too great, the changes for other wind 
directions being smaller but in regular 
progression. 

NOW the wind at Greenwich, as at 
most other places, does· not blow 

in the same average direction, or on 
the same number of nights in different 
directions, at different seasons of the 
year. Knowing the effect of a given wind 
on the observations, and the average 
number of nights in each month when 
the wind blew from each point, it was 
a matter of straightforward arithmetic 
to compute the average wind effect. 
The resulting curve showed two maxi-

rna and two mInIma during the year, 
coming so closely at the same time as 
those of the Kimura effect that there 
can be no doubt of a real relation. The 
calculated wind effect however is only 
about two thirds of the observed anoma
lies. Some other disturbing factors may 
be at work, but the wind is evidently 
the chief culprit. 
So far, so good, but why in the name 

of reason should the wind affect ob
servations for latitude ? The telescope is 
carefully sheltered and no direct dis
turbance is possible. lJut influences on 
refraction are another matter. In cal
culating the refraction we assume that 
the layers of equal density in the air lie 
horizontally-as indeed they should do 
over level ground and in still air. Sup
pose that something tilts these layers 
so that they rise higher toward the 
south of us and are lower to the north. 
The direction from which light may 
traverse the atmosphere without devia
tion is at right angles to these layers
under the supposed conditions it will be 
north of the zenith. Rays coming from 
directly overhead will now be a little 
deflected, causing a star in this position 
to appear slightly too far north, and 
the same will be true, as is easily seen, 
for the other stars on the meridian. Our 
instrumental zenith, derived without 
allowance for this, will therefore be 
too far south, and our deduced latitude 
too small. 

NOW the Greenwich Observatory 
stands on the brow of a hill nearly 

200 feet high, which faces off to the 
Thames on the north, while to the south
ward the ground is nearly level. A wind 
from the north, blowing uphill, might 
be expected to produce such an ab
normal stratification in the air as has 
just been described, while one coming 
from the level to the southward might 
give a much smaller effect. Not only the 
existence, but the observed direction, of 
the wind effect is thus intelligible. It is 
not certain, however, that the abnormal 
refraction is produced near enough to 
the ground to be influenced much by 
the gentle topography of the London 
basin. Perhaps more extensive meteoro
logical processes are involved, and a 
deal more study will be required before 
the matter is fully cleared up. The half
told tale, however, suffices to show how 
many are the trials, and how unexpect
ed the successes, of the investigator who 
seeks to determine anything with all the 
accuracy of which human skill is ca
pable. 



EXPLORING PREHISTORIC 
ways, ornately carved balus
trades_ The fundamental as

Figure 1 :  Mound A is a really large mound, its level top being 175 feet square 

sumption is that similar pyra
mids in North America were 
the sites of important cere
monial and public buildings 
also, but that the mound-build
ing civilizations north of Mexi
co built in wood, supplemented 
with baked clay daubed on 
reed and wattled lattice con
struction_ This medium of con
struction in early American 
aboriginal architecture to the 
north makes neither for perma
nence nor for elaboration and 
less of it usually remains to be 
uncovered and reconstructed 
under the trowel of the arche
ologist_ The adobe and sun
dried brick apartment towns 
of the southwestern Pueblo In
dians are an exception_ 
The wooden temples and 

buildings of the mound areas have long 
since disappeared. But the huge pyra
mids remain, silent witnesses to a past 
glory. When one comprehends the mag
nitude of the engineering tasks involved, 
and the labors required to transport 
materials to erect such large earth piles, 
he experiences a feeling of awe and ad
miration_ These were the "sky scrapers" 
of pre-Columbian America. It is easy to 
understand the source of the popular 
notion, an idea that has found some 
support in romantic and pseudo-scien-

(Part 2 )  

MOUND C, described in the previ
ous installment, lies on a low ter
race of natural terrain east of 

the Ocmulgee River. Two hundred yards 
to the east of Mound C, across a narrow 
stream, rises the escarpment of bluffs 
marking the early geological confines 
of the Ocmulgee basin. The bluffs run 
northeast and southwest, curving sharp
ly with the bend of the river near Ma
con_ On the flat crest of these bluffs a 
level plateau or tableland provides the 
site of several mounds and a consider
able area of prehistoric village site oc
cupation. 
Mound A is the most striking feature 

of archeological interest on the plateau 
east of Macon (Figure 1 ) . The bluffs 
stand 40 feet above the river plain and 
the mound rises 45 feet above the 
plateau_ Both length and breadth di
mensions exceed 300 feet. Mound A 
towers above its satellite mounds and 
the surrounding country, a picture of 
grandeur and imposing splendor serv
ing as a monument to the industry and 
engineering skill of the prehistoric In
dian architects who conceived it_ 
The massive strength and solidity of 

Mound A stimulate the imagination and 
enthusiasm of laymen and archeologists 
alike_ It brings to mind pictures of other 
imposing tumuli famous in the annals 
of archeology : Monk's Mound in East 
St. Louis, Illinois, the largest mound 
pyramid in North America ; distin
guished mound groups in Ohio, center
ing about the unique Serpent Mound ; 
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the stratified pile of buried cities and 
cultural debris constituting the site of 
Troy in Asia Minor. 
Mounds of this type are not regarded 

by American prehistorians as having 
been constructed primarily for burial 
purposes. In Mexico and Central Amer
ica, higher culture centers of the New 
World. similar large flat-topped, pyra
midal mounds were mantled with stone 
rubble_ Distinctive civilizations ex
pressed themselves permanently in stone 
temples, public buildings, terraces, stair-

Figure 2:  Indian cornfields like this are still discernible in many regions 



GEORGIA 
Massive Mounds Stimulating the Imagination 

Moundbuilders Were Simply Ordinary Indians . • . 

Prehistoric Cornfields Ceremonial Houses 

By A. R. K E L L  Y, A.M., Ph.D. 

tific wrItmgs, to the effect that the 
mound builders were a higher cultured 
people not belonging to the race of the 
American Indian. The generaJ, concep· tion of the wretched, hard-bitten, cul
turally impoverished blanket Indian of 
colonial days has a wide currency. Lo, 
the poor Indian ! 
Mound A is too huge to permit of 

exploration by any ordinarily appointed 
field expedition. A near-regiment of 
men, a large archeological: 'staff com· 
posed of b?�4; engineers ' and 'archeolo
gists, with a�'generous m.,�ney subsidy, 
would bt? required for thorough investi· 
gation. 
A shaft was sunk from the summit to 

the base of the mound to obtain . cross
sections of intern-al structure. The shaft 
was 15 feet 1?J1g and ten feet wide. It 
was cribbed 111i}�"'t'Iie way down, as in 
ordinl,lry mi�irig opi�rations. At a dis
tance of 30 feet from the surface it was 
found necessary to abandon the shaft 
as unsafe for the workmen. Basket-laid 

sand in the body of the mound slipped, 
exerting a lateral pressure against the 
cribbing and endangering the lives of 
the men working in the pit. 

THE new plan of attack on Mound A 
was to sink trenches into the sides 

of the mound; through the terraces and 
aprons of the mound to the north, thus 
exposing the basal structure and rela
tion to the plateau upon which the 
mound had been built. Timbered, baked
clay, wattle-constructed houses were un· 
covered by these trenches beneath the 
slope of the mound on the original 
plateau level. Other evidences of village 
or town occupation were uncovered at 
different levels above the plateau floor, 
partially covered by stratified sands and 
clays derived as washed materials from 
the slopes of the great mound. These 
series of levels provide a tentative basis 
for archeological reconstruction of pre
historic settlement on the bluffs or 
plateau east of Macon. The chronology 

is now in process of making, 
as pottery, stone artifacts, 
house floors and walls, and 
other evidences are uncov
ered. 
A quarter of a mile north 

of Mound A, across two rail
way cuts made through the 
plateau by the Central of 
Georgia railroad, is the site 
of Mound D. Here have been 
uncovered probably the most 
striking of the discoveries 
made during the course of 
explorations in the Ocmulgee 
basin. 

Figure 3: One of several day lined pits on 
Mound D, probably used for storing corn 

Mound D in itself is not a 
particularly imposing mound, 
from external appearances. 
About ten to twelve feet in 
height, oval in shape, flat
topped, with dimensions ap
proximately 125 by 150 feet, 
this mound is interesting 
primarily for the important 
archeological situations re
vealed inside it. 
The most striking fact 

Figure 4: A basin of clay which was 
found on the slope of Mound D 

about Mound D relates to the discovery 
beneath the base of the mound of a pre
historic cultivated field. The mound 
builders had constructed Mound D im
mediately over the site of an abandoned 
corn field, thus effectively sealing or 
trapping the cultivated plot of ground 
from the weathering and erosion of a 
thousand years or more. 
When the mound soil is slipped off 

by the workmen, at the mound base the 
drilled rows or furrows show distinctly, 
running in uniform, parallel lines, the 
hillocks for corn culture spaced regu
larly at intervals within the alinement of 
the corn rows. (Figure 2. ) Paths are 
seen clearly running across the prehis
toric field, dividing the cultivated area 
into small patches. 

WITHIN 50 yards of the cleared area 
where excavations through Mound 

D have uncovered the prehistoric field, 
modern corn planted by a negro tenant 
farmer has recently been growing. A 
path made by CW A workers cut oblique
ly through the modern corn field, giving 
a remarkably similar effect to that pro
duced by the arrangements of paths and 
rows in the prehistoric field. 
Cornfields of historic Indian tribes 

have previously been preserved and 
studied by American ethnologists, but 
the discovery at Macon is especially in
teresting because it is the first recorded 
instance of a definitely prehistoric cul
tivated field preserved for scientific 
records in the New World. The find is 
also important in suggesting that the 
early colonist in the southeastern United 
States not only took over maize as a 
domesticated plant but also continued 
methods of planting and arrangement 
of fields in much the same manner as 
that practiced by the Indians. 
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Figure 5 :  What the removal of but three feet of clay revealed near Mound D 

In the North Atlantic states such or
derly arrangement of cultivated fields 
in rows, drills, with the hillocks show
ing only as undulating, hummocky 
swells in the furrows, are not found_ In 
Maine, for example, colonial examples 
of corn culture followed the Indian cus
tom of planting in separate hillocks, 
each swell of earth nurturing a plant, 
manured, hoed, and tended as a unit by 
the cultivator. It seems probable that 
two methods of corn culture have grown 
up independently, one in the north, one 
in the south, each borrowed from the 
Indian aborigines by the early white 
colonists_ 
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ture on top of Mound D has led us to 
catalogue this site as the "Granary." 
A basin of sun-dried, puddled clay 

found on the slope of Mound D has 
given rise to numerous conj ectures as 
to its purpose (Figure 4 ) . The rim of 
the vessel has been partially broken 
away, probably as the result of modern 
plowing over the village site. The origi
nal form of the basin must have been 
very similar to the wash bowls familiar 
to many boarding house and country 
hotel patrons. 
Approximately 50 feet southeast of 

Mound D a small knoll of red clay, 50 
feet in diameter and raised three to four 
feet above the surrounding plowed field, 
appeared to the suspicious eyes of the 
archeologist in charge of Mound D ex
ploration to be something more than one 
of "the red hills of Georgia." 

T
HE discovery of a prehistoric corn 
field in central Georgia confirms to 

some extent the anthropological as
sumption that there is a cultural cor
relation between the cultivation of maize 
and the pottery making complex. No
madic, hunting, semi-sedentary tribes 
were not agriculturists_ They seldom 
made pottery_ Just how complete is the 
correlation between maize culture and 
pottery making has not been determined. 
The find at Macon, antedating de Soto 
by at least several hundred years, gives 
scientific data for linking these two 
items in aboriginal American civiliza
tion. 

Figure 6: A little deeper digging at the site shown at the top revealed this 

Mound D produced several archeo
logical situations of more than ordinary 
interest. On top of the mound, in ex
ploring the surface soil for evidences 
of historic occupation, an area of baked 
clay mantling house debris and post hole 
indications of timbered walls was found. 
Subsequent exploration has revealed 
that this structure was of wattle and 
clay-daub construction. The sun-dried 
clay still carries the imprints from con
tact with reeds and small saplings used 
to make the supporting framework of the 
walls and roof. Such clay molds, often 
tempered with grass or vegetal fiber and 
bearing reed or wattle imprints, are 
known technically as briquettes. 

Figure 7:  Plan of the ceremonial 
chamber shown above and opposite 

In the floors of the square, reed
thatched, clay-daubed house on top of 
Mound D were set six or seven pits lined 
with baked clay (Figure 3) . These cache 
pits were 24 to 30 inches in diameter 
and a foot or more in depth. They sel
dom were found to contain anything of 
archeological significance, not even the 
usual refuse found in pits around Indian 
villages. The theory is that they were 
used for the storage of corn. Their pres
ence within the house walls of the struc-

The red earth was sliced off horizon
tally with shovel and trowel. Soon a 
perfect circle of baked-clay wall, with a 
diameter of 42 feet, showed in the care
fully shaved flat profile (Figure 5 ) . Two 
round, U-shaped clay buttresses ( see 
Figure 6) marked the only break in the 
continuity of the ring of baked clay. 
These marked the entrance (Figure 7 ). 
to a round chamber mounded over with 
red clay loam. 
Further stripping of the overburden 

of red clay sod uncovered heaps of 
baked clay, briquettes, and charred roof 
timbers. As the trowel men brushed 
away more house debris the floor plan 
began to appear (Figure 7 ) . Low, clay
moulded seats, large enough for only a 
single individual to sit upon with his 
legs drawn closely beneath his body, 
Turk fashion, were now exhibited, rang
ing the inner circumference of the un
derground chamber. A deep fire pit of 
baked clay was found in the center. 
Four large post holes filled with house 
debris indicated the main supporting 
timbers of the roof. The charred rafters 
had fallen in place to the floor. The 
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fire which had destroyed the ceremonial 
chamber had been smothered by the 
falling in of the earth-mounded roof 
when the supporting roof poles gave 
way. 

On either side of the clay-buttressed 
entrance, the seats, 23 on the right, 24 
on the left, rose in a perceptible hier
archical arrangement of increasing size 
and higher levels above the floor, to 
converge upon a central platform or 
dais upon which three larger and more 
comfortable seats were moulded fo)' the 
masters of ceremony. See Figure 7. 

Each of the 50 seats had a small 
oval, dish-shaped depression hollowed 
out toward the front ( See Figure 6, 
also Figures 8 and 9 ) . Considerable 
speculation has developed in attempt
ing to interpret the meaning of these 
small basins in front of the seats. 
Ethnological data regarding the ap
pointments of  historic ceremonial houses 
of southeastern tribes afford no clue. 
The dish-like receptacles, like other 
features in the earth lodge, have no 
exact analogue or parallel. The most 
likely theories to date imply their use 
to hold the ceremonial paraphernalia 
of the seat occupants, or as small fire 
boxes in which coals from the central 
fire were kept warm and glowing; 

THE only entrance to the ceremonial 
chamber was a low, narrow tunnel, 

12 to 14' feet long, walled with log up
rights. The log moulds, with charred 
portions of the original wood preserved 
in sections of the tunnel, still show on 
either side of the passageway. 

One of the most unusual features of 
the ceremonial earth lodge at Mound D 
was the zoomorphic form and sym
bolism of the raised platform or dais set 
at the back of the chamber, directly 
across from the entrance and central 
fire. The platform was built to represent 
an eagle ; the body, neck, head, curving 
beak, and eye are clearly defined ( Fig
ure 8 ) . A peculiar stylistic treatment is 
given the eye symbol, a broad ellipse 

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

terminating in two downward projecting 
prongs. The prehistoric Indian artists 
of the southeastern United States often 
represented the eye of the eagle in this 
manner in decorating pottery and in 
engraving shell ornaments and copper 
plaques. 

The essential architectural details of 
walls, supporting framework and floor 
plan of this prehistoric ceremonial 
chamber are so well preserved that it 
is possible to draw a picture of the 
structure as it must have been original
ly. Mr. Francis Etheridge, staff artist 
of the Macon Mounds expedition, has 
made rather striking pen and ink 
sketches of the reconstructed lodge and 
these are reproduced in Figures 9 and 
10. 

The interior aspect ( Figure 9) shows 
the floor and wall, as uncovered by 
archeological exploration. The four sup
porting timbers were indicated clearly 
enough by postholes ranged equidistant 
from the central fire in the floor of the 

Figure 8: The eagle mentioned in 
the article is shown upside down 

Figure 9: Below: The artist's reconstruction of the inside of 
the Indian ceremonial house shown on the opposite page 
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lodge. The details of roof and smoke 
hole may deviate slightly from the or
iginal structure, but there can be little 
doubt but that the chamber looked very 
much as the artist has reconstructed it. 

From the outside ( Figure 10) it is 
certain that the lodge must have looked 
very much like a small knoll of ordi
nary Georgia red earth, except for the 
smoke hole and tunnel entrance lead· 
ing in. 

V ISITORS to the southwestern 
Pueblo region of the United States 

will be struck by the superficial re
semblance of this underground chamber 
in central Georgia to the subterranean 
religious structure of the southwest, the 
kiva. 

Both scientific and lay observers have 
noted the resemblance. Perhaps the 
similarity is not as superficial as might 
be supposed. Future archeological ex
ploration of early ceremonial structures 
is needed in both the southwest and the 
southeast before the full implications 
of the Macon discovery can be made 
out. 

The earth lodge at Macon does depart 
in a number of essential features from 
the characteristic structural details of 
the typical kiva. It was not excavated in 
natural terrain, as are the kivas and 
other western subterranean type houses. 
A mound of red clay loam was made, 
scooped out to form a circular chamber, 
the walls daubed with clay and allowed 
to harden in the sun. Subsequently a 
roof covered with sod was built over 
the chamber and passageway. More
over, the deflector, sipapu, ventilator 
shaft, banquettes, and other south
western traits are not present. Yet, 
nevertheless, the structural affinity of 
the Macon earth lodge is closer to earth 
lodges of the western United States than 
to the type of council and ceremonial 
houses described by early ethnographers 
for Indian tribes resident in the south
eastern section of the country. 

( To be continued) 

Figure 10: Covered with earth and smoking at the top, the 
ceremonial house must have resembled a miniature volcano 
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Understand Insanity . . .  The Pleasure Principle ... 

"Poor Devil, He's Sane" . . .  No Desire to be Cured 

. . •  Having a Perfectly Wonderful Time 

By G. H. E S T  A B R O O  K S 
Professor of Psychology at Colgate University 

I HA VE an interesting file in my 
office. It contains, among other 
things, a pamphlet written in excel· 

lent English outlining the world's most 
novel plan of salvation. Entitled, "The 
Divine Thrill," it explains that the thrill 
we receive when our soul is saved is 
exactly the same as that experienced 
when we have goose pimples. So the 
great road to salvation lies in the culti
vation of the art of raising goose 
pimples. Simplicity itself. Another sheaf 
of typewritten paper, entitled "Von 
Schlicht enberg, God," tells how the 
author, through the payment of two dol
lars and fifty cents to the United States 
treasury, was empowered by Congress 
to assume all the rights and titles that 
go with supreme majesty. Still a third 
treatise promises wealth and fame to its 
writer if he will complete a great in
vention according to the plans given. 
The invention is a cake of flying soap 
for use in a shower bath ! 

Now choose ye, before reading 
further, as to who were "insane," be
cause choice is not easy. The first paper 
was by one who died a respected mem
ber of his community, loved for his 
altruism but thought a little "queer" by 
some. The second individual is confined 
in an institution for the insane. Exami
nation reveals him as a case of gen
eral paresis-syphilis of the brain. The 
third, he of the flying soap, is in an
other institution, but the examinations 
to which he is subjected are in such 
fields as history or economics. He is a 
university student who has the gift of 
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automatic writing-he is an amateur 
spirit medium-and this "invention" is 
characteristic of the weird ideas which 
his spirit control sends through. 

To understand insanity we must real
ize that all men are seekers and all 
have but one goal in sight-happiness. 
No two choose the same route and the 
end of the way is often shrouded in 
pain and misery, but the original goal 
is the same. Napoleon could not be 
happy with all Europe under his sway, 
and St. Helena ended his quest. The 
criminal in Sing Sing arrived there in 
pursuit of happiness, and the hobo is as 
he is because he enjoys it. The average 
citizen has followed a dream of happi
ness to his present status and his future 
course, lead where it will, must be 
guided by this motive. We call it the 
"pleasure principle" in psychology. 

STRANGE as it may seem, the insane, 
of all people, are sane, if we would 

judge simply by the success of this great 
quest. As a group they are supremely 
happy. Consider the typical "Napoleon" 
of your local insane hospital. He is 
Napoleon, in his own mind. He will 
write a check for 1 ,000,000 dollars or 
give you a duchy in France for the ask
ing. To be sure, the National Bank or 
the French government might not treat 
him very seriously but in his own mind 
he is very wealthy and very powerful. 
"Poor devil," you say, "he's crazy." 

But consider your own possible case. 
You strive hard all your life to get some 
small savings and become mayor of the 

local town. Then you are thrown out of 
office when the country goes alphabeti
cal and your fortune is absorbed by the 
local bankster. If our Napoleon would 
condescend to gaze on such a worm as 
yourself he might well say, "Poor devil, 
he's sane." 

We need no special psychology for 
the insane. Their minds work the same 
as our own, only more so-or less so. 
In the following pages you will see your
self in one of those funny circus mirrors. 
It may distort and exaggerate but 
through it all you will recognize the 
original of the caricature. There, but for 
the grace of God, go 1. 

MAN starts early and learns very fast. 
That is the reason for our insane 

hospitals. In this respect man is at a 
great disadvantage contrasted to the dog 
or cat, which rarely go insane. We can, 
however, teach them to be crazy. It 
would be quite easy to treat a dog so 
that he would bite you when you patted 
him and wag his tail when you stuck 
him with a pin ; so that he would live 
on a diet of putrid fish and refuse fresh 
meat ; so that he would go to sleep in a 
mud puddle and reject a dry kennel. 
These cases are quite possible, as we 
know from animal literature, but are not 
usual. 

The animal goes through life with his 
original drives very little altered. He is 
like the French kings of whom it was 
said, "They learn nothing-and forget 
nothing." But the human is cursed with 
too much brains and, despite the pre
vailing notion of college students, the 
average man learns far too much for 
his own good-and often goes insane to 
prove it. "Dumb ! Why that boy is so 
dumb that if he broke his leg the 
S.P.C.A. would want to shoot him," said 
Professor X.-but he was wrong. Man, 
builds certaj.n desires on the basis of his 
original drives, by means of mechanisms 
which we will explain, and these desires 
are very definitely learned. In fact, 
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about all of man's activity is based on 
these learned reactions-and he learns 
too much. 

Psychology would say that the same 
child could be equally well trained to 
be a bolshevik, fascist, loyal adherent 
to King George, the Emperor of Japan, 
or Huey Long. Our like or dislike for 
Negroes, Republicans or Democrats is 
wholly the result of learning. Our tastes 
in art, music, literature, and our lack 
of taste in movies, are not born in us. 
Finally, when the strain 
of keeping abreast of the 
latest changes in football 
rules or N .R.A. codes be· 
comes too great and we go 
"insane," it is the result of 
our environment and not be
cause it was "in the family_" 
Psychology no longer ac
cepts the idea of heredity 
in mental disease. 

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

For example, a child is taught bad 
sex habits by a man who also teaches it 
to steal. The sex excitement supplies 
the emotion and on the sensitized brain 
is printed indelibly the idea of stealing. 
Result : the kleptomaniac who will steal 
worthless articles under the very nose 
of a policeman_ Similarly we get the 
pyromaniac who loves to set fires, and 
various other curious states. A child 
found himself confined in a narrow, 
closed alleyway with a ferocious dog 

l l lustrutlolls C'ollrt.esy '('he Met ropolitan Museum ot Art 
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For example, in the physical field man 
will not deliberately walk on a tack. 
He will always seek pleasure and avoid 
pain. To be sure, he may undergo im
mediate pain willingly, as in the case 
of the dentist's chair, but this is for the 
sake of a future satisfaction. 

The psychologist would claim that 
this pleasure principle also works in 
the realm of the mind. We think of the 
pleasant and avoid the painful. You

' 

immediately say that is not correct, be

WHAT actually happens 
is as follows, and we 

need use only the simplest 
of concepts to get a very 
fair idea of the subject. The 
human brain is something 
like a camera-only it has 
one great advantage over 
your Kodak. It has an auto
matic sensitizer for which 
the Eastman people would 
pay a fortune. The sensi

In Bedlam_ From an engraving by William Hogarth, in .tA 
Rake's Progress" ( Plate VIII ) ,  published in London in 1735 

cause some of your thoughts 
are very unpleasant. This 
may be true, and yet, if you 
examine them carefully you 
will find that the great 
maj ority of these unpleas
ant thoughts really yield 
great satisfaction along 
some lines like the follow
ing. You think of an insult, 
which is perhaps unpleas
ant, but you also plan re
venge, which may be very 
pleasant. Your financial 
conditions and family wor
ries since 1929 may give 
you j ust cause for concern 
but along with it comes the 
feeling of self pity or the 
picture of yourself as a 
struggling hero--either of 
which may give you great 
satisfaction. However, we 
would not maintain that all 

tizer is emotion of any kind. Under the 
influence of emotion the photographic 
plate in the brain becomes many times 
more delicate to outside impressions. 
The stronger the emotion the more sensi
tive the camera becomes. This serves a 
tremendously useful purpose, for the 
great lessons we have to learn are those 
connected with danger and other emo
tions. You may tell a child of five that 
eight times nine make seventy-two until 
you are blue in the face, and have no 
effect_ The dog next door growls at him 
just once and he never forgets it. This 
is as it should be, for danger must not 
be overlooked. A child without fear 
would be a potential corpse. 

Unfortunately, emotion is a two-edged 
sword. Under its influence we some
times learn things which look quite un
reasonable. For instance, a child cuts 
its hand, and is taken to the doctor, 
who sews up the cut without an anaes
thetic. Needless to say, the child is bad
ly frightened-the brain is sensitized 
for impressions. His attention is concen
trated on the black bag from which the 
doctor takes the instruments. Later in 
life comes out a phobia-fear-of black 
bags ! This impression was burned in at 
the time of the operation, and associated 
,with fear. For the rest of his life he 
will always have a horror of black bags. 
A minor case of insanity, but one which 
is very easy to understand. So, indeed, 
are all these instances. 

and was badly frightened. The result, 
strangely enough, was not a fear of dogs 
but claustrophobia, fear of closed places. 
An artilleryman during the war was 
turning the elevating wheel on his gun 
when a shell struck it and killed every
one but himself. The result here was 
an inability to stop his arm from rotat
ing, for his mind was occupied with this 
action at the moment of intense fear
at the moment when the brain sensitizer 
was working hard. 

The foregoing cases are very easy of 
explanation and represent the milder 
forms of insanity. We call these lighter 
types of mental disturbance neuroses. 
They are not always due to the pleasure 
principle and are not generally found 
in hospitals for the insane, since they 
are not a menace to society but can take 
care of themselves. The individuals 
whom we regard as "crazy" are usually 
those suffering from a psychosis. Here 
the individual cannot care for himself 
and is very often a menace to his fel
low man. Yet, strange as it may seem, 
his actions are very logical, once we 
realize the cause behind them. Indeed, 
these severe cases of insanity are far 
more reasonable in their conduct, once 
we understand the "why" of  it, than are 
the others. 

Here, however, we have to invoke the 
pleasure principle which is necessary 
to the understanding of real insanity. 
It is almost self-evident in its workings. 

thoughts are pleasant ; merely that man 
has a strong tendency to think of the 
pleasant and avoid the unpleasant. 

This so-called pleasure principle is 
the key which unlocks the mystery of 
insanity in its more severe forms_ It is 
in respect to the satisfaction of this uni
versal human search for pleasure that 
we say the insane are sane. They, of all 
people, have learned how to avoid pain 
and find pleasure. For example, let us 
take the case of an individual suffering 
from dementia praecox. These people 
are the most common of all the insane 
and are quite incurable. In a typical 
example the man will sit in a corner of 
the room all day, talking to himself, 
smiling at times, quite satisfied with the 
world. Speak to him and he probably 
will not answer. Should he do so you 
will have a marvelous explanation of  
how his  insides are of solid gold, or that 
he is in radio contact with Mars, or that 
he is Alexander the Great confined here 
by his enemies. He may even offer you 
all Persia if you'll help him escape. 

BUT note that he is really happy_ He 
is living in a world of dreams but 

these dreams are very real. For that rea
son he is incurable. He enjoys being in
sane and, with all due respect to your
self, intends to remain that way. The 
worst offence you could possibly commit 
would be to effect a cure. This condition 
is basic to a maj ority of our abnormal 
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cases and is a natural outgrowth of the 
pleasure principle. The insane, the hys
teric, the criminal, the pervert, and 
many other types are as they are be
cause of choice. They do not wish a 
cure but only protection from the con
sequences of their acts. Someone defined 
remorse as "the penalty of being found 
out." 

We can readily see why mental dis
turbances based, as the above, on the 
pleasure principle tend to be numerous, 
severe and incurable. The 
child who cut his hand or 
was frightened by the dog 
did not enjoy it. The ex
perience was burned in, but 
the individual will not will
ingly repeat the original. 
The boy will not go around 
cutting his hand just be
cause he enjoys having it 
sewed up_ Neither will he 
seek out fierce dogs for the 
fun of being bitten. Yet that 
is just why the really insane 
frequently stay that way. 

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

you simply pedal ahead. Place a pen 
in your hand and you write. You have 
long since forgotten, and probably can
not recall, the exact circumstances in 
which you first learned these activities. 

Secondly, this type of individual is 
really very clever. You may say in a 
pitying voice that he is crazy, but he 
might well look on you as being, at least, 
very foolish. When you have something 
disagreeable to do, you do it at the cost 
of great effort, or at least try. But he 

APRIL · 1935 

was really nothing wrong with the eye, 
or ear or leg. You might refer to them 
as insane, because in some cases they 
were very violent, but note that from 
one point of view they were very, very 
sane. They were safe back in hospitals, 
while their comrades were being blown 
to bits ; and to a greater or less degree 
this was because of deliberate choice on 
their part. 

Similarly we may apply our same gen
eral outlook to the pervert, as seen, for 

THE original experience 
was very pleasant, for 

there are pleasant as well 
as unpleasant emotions. If 
it were connected with sex 
it may very easily have had 
a pleasant emotional tone. 
So  he deliberately repeats 

St. Luke's Hospital. From an aquatint by Pugin and Row
landson in Volume III, "The Microcosm of London," 1810 

example, in the homosexual. 
Here we have an individual 
who at an early age has 
learned to gratify his sex 
desires along abnormal 
lines. His perverted activity 
has been burnt in on an 
emotional basis which is 
self-evident. He now acts in 
accordance with the plea· 
sure principle. The one fac
tor which makes the ma
jority of these cases incur
able is the fact that the in
dividual is happy as he is 
and has no desire to be 
cured. Unfortunately his 
pursuit of pleasure all too 
often ends in disgrace and 
imprisonment. The same 
applies to many cases of 
the criminal and the crimi· 
nal insane. 

the experience whenever he gets the 
chance. He makes sure that it is burned 
in so indelibly that nothing can remove 
it. Yet we must not overemphasize the 
very evident and pleasant emotions con
nected with sex ; there are others.  

For instance, Johnny does not want 
to go to school. He can muster a very 
small stomach ache. He complains of it 
and is delighted at the attention. The 
stomach ache promptly assumes serious 
proportions and he is allowed to stay 
home. He has learned a great lesson. 
Stomach aches are wonderful things 
and should be cultivated. They can also 
be very easily faked. So Johnny care
fully develops the technique of being 
sick, which strange to say, very soon 
becomes quite automatic. When he is 
faced with a disagreeable situation his 
digestion goes completely to pieces. As 
he grows older this may take the form 
of  hysterical vomiting and we have a 
full blown hysteric on our hands. The 
original situations yielded great pleas
ure, which sensitized the brain. They 
were carefully repeated, because of this 
pleasure. Now we have them so deeply 
burned in that a cure is hopeless. 

There are two points we should note 
about this case and those following. The 
original cause may be entirely forgot
ten. The reaction becomes habitual. 
This is easily understood. Tumble any 
one of you into water and you swim
you don't think about it. On a bicycle 

always sidesteps and does it in such a 
way that everyone pities him and comes 
to his rescue. From one point of view 
you are the one to be termed "crazy." 
The insane are quite sane, if we choose 
to look at it that way. 

The action of this pleasure principle 
was very well shown in the cases of so
called "shell-shock" which occurred in 
the last war. These were very interest
ing in their origin. The man in question 
was caught between two fires. He want
ed to save his skin and he also wanted 
to avoid disgrace. His solution was beau
tiful in its simplicity. Let's be sick, be
cause a sick man can't fight and no one 
can blame a sick man for being sick. 
The brain was already highly sensitized 
because of the strong emotions involved. 
Then, let us suppose a shell exploded 
close by and buried him. When they 
dug him out his right leg was wrenched 
and hurt. There flashed through his mind 
the idea of paralysis of this member, 
with the comforting thought that now 
he was out of the war. His intense fear 
and desire gave the necessary conditions 
so that, on an examination, sure enough, 
the leg was paralysed. 

These cases were most interesting. A 
very small throat wound would result in 
inability to talk-deafness from a slight 
bruise on the temple or blindness from 
the flash of a shell. Note that these 
people were really sick, but also that 
it was purely a result of emotion-there 

But our best examples 
come from the field of those major in
sanities where the individual is no  long
er in touch with reality at all. For ex
ample, take a case like the following. 
We find a man in an asylum who claims 
to be a great medical genius. He has a 
grand elixir which will cure every dis
ease known to humanity. As a matter 
of fact he will talk quite sanely on most 
points but on this one he is "off" and, 
moreover, what he has to say about doc
tors just wouldn't bear repeating in 
polite company. 

WHAT is the explanation ? A rela
tively simple one and quite sane

from his point of view. As a child he 
derived his great pleasure from the 
"superiority" complex. He was taught 
to regard himself as intellectually su
perior to all other children-and be
lieved it. In reality he had a very aver
age mentality. Through high school and 
college his record was poor, but his 
real interest was medicine, so just wait 
till he got the ' chance to "show his 
stuff" in medical school. He admitted he 
was a real genius as a budding doctor. 
So he entered a good medical school, 
lasted one semester and was flunked 
out. 

That was a terrific blow. Either he 
wasn't so good or the medical school 
was wrong. His entire background told 
him he must be good. It was the "theme 

(Please turn to page 222) 
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M

ANY questions have been asked 
about "pinhole" photography. 
Some think of it as a child's toy ; 

some look upon it as a distinct novelty. 
Many advanced amateur photographers 
consider it seriously and are justified in 
doing so for pinhole photography has 
a place in pictorial art. The sketch artist 
and the painter do not depend upon ex· 
treme sharpness of line or drawing to 
make their pictures attractive but more 
upon the arrangement of light and shade 
which, together with the softness of line, 

Pinhole camera, showing finder 
lines, the pinhole, and a shutter 

gives atmosphere and feeling. It is this 
effect that can be reproduced through 
the use of pinhole photography. 

The mechanics of the pinhole camera 
has largely centered around the making 
of the pinhole but experience has taught 
me that thin black paper of hard tex
ture is an excellent material through 
which to pierce the hole. 

1£ it is convenient to remove the lens 
from the camera you now own then a 
pinhole attachment can easily be sub
stituted. A black paper cap can be made 
to slip over the shutter barrel, or a light, 
tight-fitting piece of cardboard may be 
placed inside the barrel. 

When using either the paper cap or 
the cardboard fitting, a quarter-inch 
hole should be made in the center. Over 

Pinhole Cameras Not Toys . . .  Produce Excellent 

"Atmospheric" Effects . . •  Easy To Make 

By F R E D E R I C K  W. B R E H M 

this opening glue the hard black paper 
through which the pinhole is to be made. 
A No. 10 needle, 0.020 of an inch in 
diameter, is used for making the per· 
foration. This hole should be made from 
the outer surface, the needle being held 
between the thumb and first finger and 
carefully forced through with a drilling 
motion. 

1£  you do not want to disturb the lens 
of your camera, a cardboard box can be 
made of proper dimensions to hold either 
a plate or film holder, a film pack, or a 

single cut film. You can use ordinary 
film. When determining the focal length 
of the box that is to be made, it is best 
to follow the old rule of  measuring the 
diagonal of the picture area_ The di
agonal of a 3%, by 41;.4, picture, for ex
ample, is approximately 55116 inches ; 
consequently this should be the distance 

Above and Left: How the finder 
lines are used to determine hor
izontal and vertical composition 

Illustrations courtes)' Eastman Kodak _ COmpany 

Photographs with a pinhole camera. 
Above: 48-second exposure at 8 : 30 
A. M. in July. Left: Silhouette 
taken at 7 P. M. in July : 32 seconds 

that 31;.4, by 414 film is placed from the 
pinhole. Such a box is easy to make but 
it must be dead black inside and light 
tight. 

A convenient form of box is illus
trated, on which finder lines have been 
drawn. When using a box of this type 
these lines are used to locate the object 
within the picture area. Where pinhole 
attachments are used on manufactured 
cameras, the regular finder is employed 
in the usual manner. 

The following table gives adequate 
exposures for ordinary cut film : 

Subject Sun Sun Under Dark 

Marine and beach scenes, 
d i s t a n t  l a n d s c a p e s ,  

Light Clouds Clouds 

mountains, snow scenes . . 8 sec. 1 6  sec. 32  seC. 
O r d i n a r y  l a n d s c a p e s  
showing sky, with prin-
cipal object in fore-
ground . . . . . . . . . . . . . . . . . .  16 sec. 32  sec_ 1 min. 
N e a r b y  l a n d s c a p e s  
showing little o r  no sky. 
Nearby subjects in open 
field, park, or garden . . . . 32  sec. 1 min. 2 min. 
Shaded nearby scenes, 
paths in the woods . . . . .  1 min. 2 min. 4 min. 

When using the home-made camera it 
can be fastened to the tripod with a 
rubber band. Don't let the camera move 
when making the exposure. 
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HINTS IN 
By P H I L I P  H. S Mo I T H  

Rise of the Synthetics • . •  New Research, New De

velopments . • •  R uhher Paints . • •  Types for Indus

try, for Homes . • •  An AU.Purpose Finish? 

happened in this direction 
until the advent of nitro
cellulose lacquers, also syn
thetic. 

Finishes which can be sprayed are of compar
atively recent origin and are very profitable 

Everybody knows what a 

whirl the nitro-cellulose lac· 
quers created. Paint chem
ists laid the foundation for 
them but the driving force 
which carried them through 

factory undercoats, suitable solvents and 
workable spray guns to make the new 
lacquers wholly feasible. But that work, 
particularly with solvents, paved the 
way for what was to come. Shortly after 
nitro-cellulose got under way, the phe
nolic resins were introduced. It had been 
found that they could be combined 
chemically with rosin to maintain a 

sufficient solubility for varnish work. 
This brought the so·called "4-hour" 
varnishes and enamels into being and 
with them the first general use of syn
thetic resins other than ester gum. 

"NYONE who has kept a weather l\. eye cocked on the paint and var-
nish industry, if only to read its 

recent advertisements, must be aware 
that this ancient enterprise is in the 
throes of transition. Hardly a month 
passes without bringing to the fore some 
new product and, if we believe all we 
read, we could assume that the mil
lennium is not far off when there will 
be a single paint good for all ailing sur
faces and which, when placed on the 
old homestead, can be handed down 
from father to son. 

Such a happy interpretation is in
accurate. The goal of paint chemists has 
been to produce better finishes, to re
duce the time required for application 

. and drying, and to lower costs. To this 
end they have modified existing prac
tices and have contributed new materials 
which supplement rather than replace 
the older ones. Far from creating an all
purpose, everlasting finish, they have 
spawned innumerable products, each 
with its own particular uses. And 
through their research they have quick
ened the use of  synthetic materials. 

The rise of the synthetics, and notably 
the resins, is the outstanding feature of 
paint chemistry and far and away the 
most interesting, for the synthetics tie 
in closely with other paint developments 
and in them lie the possibilities for high
er attainments. 

The synthetic resins, as with most of 
the newer discoveries, had their incep
tion many years ago. Ester gum, the first 
one, was discovered 40 years ago by 
chemically uniting rosin and glycerine. 
It was shortly put to use in varnish 
making because it was superior to raw 
or limed rosin, and then little more · 
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to commercial success was supplied by 
the automobile industry where it was 
recognized that a quickodrying, durable 
lacquer would save fortunes in the paint. 
ing of mass-produced motor cars. It is 
safe to assert that this development was 
as revolutionary as any which has struck 
the paint industryo It almost squeezed 
the linseed oil, fossil resin varnish 
makers to the wall. It promptly reduced 
certain painting operations from multi
ple, hand-applied to single spray jobs 
and it demonstrated that time and cost 
factors in lacquer and varnish work 
could be modified beyond the manu· 
facturers' wildest dreams. 

Of  course, this didn't happen over

night. It took years to develop satis-

There are literally hundreds of syn
thetic resins, each having properties 
which differ slightly from the others. 
For commercial exploitation close to a 
hundred are marketed, representing the 
types which have the best combination 
of qualities. There is no longer one type 
of phenolic, but many types, and there 
are paracoumarone, indene, and alkyd 
resins. Just why there should be such 
a variety can be told best by classify
ing and describing their use, otherwise 
the reader's confusion may equal that 
of the paint manufacturer when he tries 

One of the surest ways to reduce efficiency in manufacturing processes and de· 
crease worker morale is to delay repainting as was done in the plant shown 



TRANSITION 
IN this, the fifth of our important new series of industrial arti-

cles by Mr. Smith, there is a "between-the-Iines" story for the 
home-owner_ Paint is going to play a vital part in the campaign 
for better housing which is now being promoted aggressively by 
the Government, by institutions concerned with health and sani
tation, and by several large corporations. This article does not 
tell the home owner specifically what paint to use. It does, how
ever, tell him what he may expect in paint quality and type. 

To answer particular questions on painting problems, there are 
available the following bulletins which will be forwarded-one 
or more, as desired-upon receipt of a 3-cent stamp for each 
bulletin to cover mailing costs: 

1. Making the House a Home 3. The Home Decorator 
2. The New Decorator 4. Using Paint as Light 

to decide which one of them to choose. 
Of the four main groups of phenolics, 

the first are the rosin modified, or com
pounds of  phenol and aldehydes dis
persed in esterified rosin. These resins 
figure prominently in the "4-hour" var
nishes and enamels where quick drying 
and weather resistance are sought. The 
second group covers the formaldehyde 
condensation types, modified with fatty 
oils. Their use is largely in water-re
sistant undercoats and baking enamels, 
and sometimes in lacquers. 

Two types of straight phenols make 
up the third and fourth groups. One is 
heat-reactive, the phenol compounds be
ing rendered oil soluble and suitable for 
varnish with dispersion in ester gum or 
oil .  They are used in baking finishes 
where drying is accomplished by heat 
polymerization ( condensation of like 
molecules )  rather than by oxidation 

alone. The other type, in the 
fourth group, is permanently 
fusible. It is used when In industry the spray gun has worked hand in 

quick drying and resistance hand with the faster mass-production methods 

to water, alkalies, and abrasion are de- last type is modified with drying oils to 
sired. find some application in practically 

The paracoumarone and indene resins every type of finish. One distinct ad· 
are neutral, with marked resistance to vantage of the alkyds is their aid in 
alkalies, dilute acids, and brine, and retention of tint values and high gloss. 
their greatest use is in aluminum The reason these resins figure so 
vehicles and bronzing liquids, coatings prominently in connection with nitro
for pipes and concrete paints. cellulose lacquers, stems from a de· 

We can end this classification with sire to overcome inherent weaknesses 
the alkyd resins, made from polybasic in the latter. It has been patent, for ex· 
acids or anhydrides. Here there are ample, that a lacquer which contained 
three groups generally recognized. In a high percentage of  solvent and a cor
the first, the resin is modified with na- respondingly small amount of solid left 
tural resin acids and becomes a good something to be desired, since a single 
ingredient for nitro-cellulose lacquers application meant a thin coat and a sub
and for sealers. A second type is modi- stantial loss in solvent evaporation. 
fied with non-drying oils and fatty acids Synthetic resins came into use when 
for use in lacquers, while the third and they could contribute a higher solid con

tent, and then, having stimulated crea
tion of  many solvents for themselves, 
it quite naturally followed that they 
should be used to make their own type 
lacquers which tended to replace the 
older one. 

Under approximately the same lighting conditions as in the picture at left, the 
new paint j ob here pays dividends and promotes safety and worker contentment 

RECENTLY a new process was an
nounced which may bring about 

a recrudescence of the nitro· cellulose 
lacquers, though commercial applica
tion has not yet been fully worked out. 
It calls for removal of most of the water
miscible solvents, using a mulsifying 
agent compatible with the film and, 
finally, emulsification of  the lacquer in 
water by mechanical means. The ad
vantages claimed are a much higher 
solid content of sprayable lacquer, bet
ter brushing qualities, and a reduction 
in the loss from solvent evaporation, 
since the vehicle is largely water. Con
sidering that ordinary solvents are in
flammable, there would be a reduction 
in fire hazard. 

193 



194 

We have portrayed synthetic resins as 
cutting the widest swath in the industry 
and this is plainly reflected in the down
ward curve traced by the importations 
of natural resins_ But there is still an
other important synthetic to consider_ 
Rubber is being brought forward as a 
paint base and there are many well
informed technical men who believe 
that delving in rubber will yield the 
largest nuggets_ Contrary to what might 
be thought, rubber is being introduced 
because of its high resis
tance to acids and alkalies 
and not for any supposed 
quality of flexibility_ The 
mental image of a coat of 
rubber base paint being 
stretched over a surface is 
wholly erroneous_ 

Two types of rubber 
bases have reached the 

commercial stage. One is 
principally a hydrocarbon 
derived from crepe rubber ; 
the other a chlorinated 
form. Both feature resis
tance to acids, alkalies, and 
moisture, and both can be 
formulated to have excel
lent properties of adhesion. 
This singles them out im
mediately for industrial use. 
The hydrocarbon is pig
mented with other ingredi
ents to form a highly plastic 
material for dispersion in 
the proper solvents. Varia
tions in formulation make 
finishes suitable as primers, 
for use on concrete, or for 
baking enamels and interior 
paints. The chlorinated rub-
ber base can be used unpigmented for 
clear films for indoor purposes, or it can 
be pigmented with a wide range of or
dinary pigments for outdoor exposure 
and specialty paints, and it is com
patible in films with a great number of 
oils, gums, and resins. 

Before we try to evaluate the place 
of synthetic materials we must consider 
their use. It is chiefly industriaL Syn
thetics do find application in lacquers 
and varnishes, but scarcely at all for 
interior and exterior walls where ap
proximately 85 percent of all paintable 
surfaces are said to be_ Here synthetics 
have hardly made a dent-progress in 
this field is of a different order_ 

Discussion of household paints de
mands an abrupt shift from synthetics 
to natural products-to a discussion of  
new products, development of new pro
cesses, and modification of old ones. 
Both pigments and vehicles have been 
affected. 

Notable in the rise of natural prod
ucts has been soy-bean oiL This oil be
gan to have commercial significance 
after the turn of the century, and in 
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1933 the paint industry consumed about 
8,500,000 pounds of it. It does not have 
the drying qualities of linseed oil, but 
it can be used in amounts of 10 to 15 
percent of the vehicle in conjunction 
with linseed and will provide a more 
elastic film_ Furthermore it mitigates 
the after-yellowing of white paint and 
enameL It is now used widely for grind
ing pastes because it checks skinning
over and fortifies the retention of origi
nal tints of the pigment. 

Another important use of the spray gun 

Fish oil has also grown in favor. Im
provements have been made in process
ing so that today's product has much 
less odor and its refined types follow 
closely upon those of linseed_ Here 
again, drying qualities cannot approach 
those of linseed oil, so only partial re
placement can be made. Both soy-bean 
and fish oils compete with linseed oil 
more on a price than a quality basis 
at the present time, but that does not 
imply that a wider use for them may not 
be j ustified as further gains are made in 
processing and the technique of hand
ling them. 

Among the advances in pigments can 
be mentioned a multiplication of zinc 
oxide types to obtain special properties 
such as improved color, brightness, 
gloss, and leveling. But outstanding in 
pigment development is the rise of 
aluminum and the titaniums-dioxide, 
barium, and calcium base. 

Aluminum has received a great deal 
of attention because it has been brought 
forward aggressively and has strong eye 
appeal, but it also has much merit. The 
aluminum pigments have established 
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themselves firmly in the field of wood 
primers because of their capacity to pre
vent "bleeding_" They resist acid fumes 
and the effects of the sun very well, but 
they are not an all-purpose pigment. 

Titanium oxide and titanium barium 
base were introduced commercially 15 
years ago, followed shortly by titanium 
calcium base. They made a slow but 
steady gain until recently, then moved 
rapidly toward the center of the stage 
when lowered prices made them com

petitively attractive_ Titan
ium oxide goes into nitro
cellulose lacquers where 
low pigmentation is de
sired, into oleo resinous 
enamels and into synthetic 
resin paints of the glycer
ine phthalic anhydride or 
alkyd type_ Titanium bar
ium has a much wider use_ 
Its quality of opacity car
ries it into all types of 
house paints while its free
dom from reactivity has 
made it a favorite with syn
thetic resins. Titanium cal
cium, the newest member 
of the family, goes into 
interior paints of the flat 
wall, gloss, and mill white 
types, and into primers and 
sealers. The hiding power 
of all the titaniums is high
er than most opaque white 
pigments and they are very 
stable and inert chemically. 

THE simultaneous rise of  
synthetic products with 

preponderant industrial use 
and natUral products with 
their broad coverage of 

household paints presents a picture of 
currents and cross-currents, and this 
picture is a valid one. But it is the main 
flow that we are seeking here and this 
will become apparent when we touch 
upon some of the industry's peculiari
ties. 

The making of paints and varnishes 
has always been a high art and only 
now is it headed toward becoming a 
science. Chemists working largely out
side the industry, concerned primarily 
with the utilization of specific materials, 
have introduced their findings for co
ordination with existing practice. Thus 
art and science have been mingled with 
varied effect. Only in recent years has 
there been a concerted attempt to seek 
scientific explanation of everyday pro
cedure in commercial paint and varnish 
making-to place what has been an art 
upon a sound basis. This lag makes for 
slow adoption of the latest fruits of re
search. 

By way of illustration, take the in
troduction of synthetic resins. They do 
not stand alone in revolutionary man
ner, but must be used in conjunction 
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with rosin, oils, or fatty acids. They go 
into the varnish kettle-which has al
ways been handled as an art-though 
their most productive use would pre
suppose a scientific understanding of 
the chemistry of the varnish kettle, 
something which has not yet been 
worked out for the benefit of the in
dustry as a whole. Working back to 
fundamentals may conceivably bring 
forward older materials now appear
ing to be on the way out, as well as 
establish the merits of the new_ Under
standing of synthetic resin reactions, for 
example, may reveal unknowns relating 
to the natural resins. 

Here current and cross-currents are 
unmistakable. But ultimately there will 
be a unified flow involving a scientific 
grasp of all the many variables now 
covered by the art. It is essential that 
this control be established before a 
maximum use can be made of recent 
discoveries ( or former arts ) . This will 
be done. It is being done. 

A NY industry in transition suffers a 

.fl. lag in the translation of scientific 
findings to commercial ends and the 
paint industry is no exception. Tradi
tion and a solid background even add 
to the delay, but not forever. There is 
great impetus for change coming from 
the purveyors of raw materials who 
have products for introduction. In time 
they pass experimentation in the hands 
of the manufacturer, leading to use if  
merit warrants. At the moment the 
speed of introduction is terrific, espe
cially with resins, and the adoption is 
somewhat retarded by the difficulty of 
selection. 

Let us not overlook the fact that paint 
is always a compromise. Every paint 
calls for a different grouping of quali
ties and there are limits to the speed 
with which the most satisfactory group
ings can be made. Every new pigment, 
every new vehicle, carries with it its own 
special combination of qualities which 
may or may not be altered when grouped 
with other pigments or vehicles. And 
there are literally hundreds of new 
materials. Each enters the arena to 
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Machine which paints tiny cans for 
condensed or "minute" coffee. The 
arrows point to two of the cans 

stand or fall on its own merit-to find 
its own level-and so far the newcomers 
have been supplementing rather than 
replacing the older forms. They have 
not banished the compromise feature 
but merely lessened it by contributing 
a broader grouping of qualities. Their 
real importance lies in the fact that 
they have expanded the field for ex
perimentation enormously and have 
thereby multiplied the possibilities for 
the future. 

If anyone looks to the future to pro
vide an all-purpose finish, that future 
is  still far away, perhaps tied to the 
discovery of an all-purpose resin. At 
the moment the trend is wholly in the 
opposite direction-toward specializa
tion. Paint is no longer just paint, where 
quality of ingredients is indicative of 
all-around quality of service. The 
finishes of today must withstand a host 
of conditions which did not prevail 
100 or even 50 years ago. Some must 
fight corrosion, others must resist gases, 
and even weather resistance implies dif. 
ferent kinds of  weathering. A Pullman 
car, for example, hurtling along with 
dust abrading its surfaces cannot be 
protected adequately with roof paint. 
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Chemists may very likely create far 
more enduring interior and exterior 
house paints. If they succeed, it will 
probably be through further experi
mentation with synthetics-rubber, res
ins, or something yet unknown. Syn
thetic resins have already established 
their superiority for the surfacing of 
electric refrigerators, automobiles, elec
trical insulation, and for production 
finishes of  many types. Why should they 
not conquer the field of  house paints ? 
That they have not yet done so is due 
partly to preoccupation with replace
ment of  natural resins and in a measure 
to disappointment with the outcome of 
early attempts at utilization. 

Given more suitable resins, better 
combinations, and improved technique, 
this type of synthetic may yet figure 
heavily where the home owner will bene
fit directly, . unless the rubber base 
paints steal a march on it. Chlorinated 
rubber, for example, gives great prom
ise for exterior finishes. It can be used 
with most pigments ; it has good quali
ties of adhesion ; and flexibility can be 
imparted to it by ordinary drying oils . 

No paint manufacturer is in a posi
tion to prophesy the future of syn

thetics as opposed to natural materials 
because he is confronted with factors 
beyond his immediate control. Which
ever proves best, price is a primary con
sideration, for no matter how good a 
paint can be made, it must be priced 
within the consumer's reach and that 
reach isn't very far. Chemists must 
succeed in reducing costs still further if 
there is  to be wide acceptance. 

Nevertheless, the paint and varnish 
industry is definitely on its way to bet
tering products and if it has not yet 
created an all-purpose paint, there is no 
loss. When the consumer needs paint for 
specific purposes today he can come 
much closer to having his requirements 
met, for that is the aim of paint chem
istry and that goal is being approached 
relentlessly. 
I llustrations Courtesy American Paint and 
Varnish M anufacturers Association, New J er ... 
sey Zinc Company, and The S herwin-Williams 
Company. 

Strong light, water sprays, low and high temperatures
all kinds of "weather" are used to test paints in this tank 

An outdoor test of surface finishes. Small panels, each 
with one kind of paint, are exposed to outdoor weather 



Clouds below this TWA airliner indicate that a storm is probably raging in the lower air 

FLY HIGH FOR COMFORT 
By R E G I N A L D  M. C L E V E L A N D  

THE true stratosphere plane is not 
yet. Nevertheless, airline operators 
are looking to higher and higher 

levels and actually sending their big 
transports with supercharged motors 
and controllable pitch propellers into 
altitudes of 12,000 to 20,000 feet for 
regular flying. Only a year or two ago 
these strata would have been considered 
no place for a passenger airplane ex· 
cept when necessary to hurdle a moun· 
tain range. They are doing this for two 
reasons : The first is economy and regu· 
larity of operation ; the second, com fort 
for the passengers. 

On the first count, it is well known 
that at about 18,000 feet one is normally 
above the cloud area and has perfect 
visibility. Through the rapidly develop
ing science of air mass analysis or "po
lar front" weather predicting, definite 
strata of favoring winds can be selected 
with surprising accuracy, especially at 
high levels. Furthermore, cruising 
speeds with modern supercharged en
gines and with adjustable propellers can 
be maintained around 200 miles an hour 
in thin air, using only about 75 percent 
power, although the throttles may ac
tually be wide open. 

The newest propeller development, the 
Hamilton automatic "constant speed" 
propeller, is destined to aid materially 
in such operation. It maintains any 
chosen engine revolution by automati· 
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cally changing pitch of the blades 
through the action of a simple gov
ernor controlling oil pressure. 

It has been determined that on a 
journey of 600 miles with a specific 
200-mile-an-hour airplane equipped with 
modern engines and propellers, 26 min
utes can be saved by climbing at once 
to 13,400 feet and then cruising at this 
level for most of the j ourney before 
beginning the landing glide, as com
pared with flying the same distance with 
the same airplane at or near sea level. 

REGULAR transport flight over long 
distances at altitudes from 15,000 

feet upward, however, will inevitably 
mean the use of fully sealed cabins 
supplied automatically with oxygen to 
compensate for the rarity of the atmos
phere. Oxygen in flasks is already sup
plied when such j ourneys are in con
templation. It has been used regularly 
on Pan-American Airways over the 
Andes for a number of years. It was 
used by a number of passengers on spec
tacular transcontinental flights on TWA 
and on Eastern Air Lines which Captain 
E. V. Rickenbacker commanded. But 
this is not sealed cabin operation. 

It is but a step, however, from forced 
and soundproofed ventilation, already a 
feature of modern transport ships, to 
the sealed cabin with controlled oxygen 
supply. Such equipment would appear 

to be a necessity in the nature of things 
if the high levels are to be continuously 
used, since human reaction to altitude 
is a matter of heart, lungs, and nerves. 
Disturbing or even tragic incidents 
might well occur which could readily 
be prevented if the sea·level oxygen 
content of the cabin were maintained no 
matter how thin the air which the plane 
was cleaving. 

The whole question of passenger com· 
fort i s  one which the airlines are finding 
of growing importance. Creature com
forts in the main have been well pro· 
vided. Notable advances in soundproof
ing and in the elimination of vibration 
mark the most recent types of airliners. 
Temperature control is already satis
factory. 

Although with the exception of the 
giant liners of Imperial Airways and 
the newest Dutch Fokkers, the same 
cannot be said of existing airplanes in 
Europe. The new transport types, es· 
pecially those of France, which will 
soon be in the air, are much on a par 
with our better machines in these re
spects. Indeed, these planes have taken 
a whole handful of leaves out of the 
American book of  practice, both aero
dynamically and in what might be called 
the structural comfort features. 

Remaining problems relate rather to 
the method of operation and the actual 
flying of the planes which reach very 
high cruising speeds. They apply to 
flying on one side of the Atlantic as 
much as on the other. 
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While a high-speed airplane is en
abled by its very swiftness to avoid many 
storms and turbulent areas, it is also 
true that when it does get into rough 
air, the impacts of gusts and bumps 
are much more severely felt than at 
lower speeds. The plane structure may 
be of such strength as to be able . safely 
to withstand the stresses involved in 
these impacts ; it m!lY be able, with com
plete security, to plough through the 
storm and thermal currents- over broken 
terrain, mountains, quickly alternating 
land and water, and the like. But the 
passengers are due for a very unpleas
ant ride under these conditions. 

For this reason, many pilots throttle 
back when they get into rough air. But 
many do not, and the plane load of pas
sengers which has taken a thorough
going beating does not make the best 
kind of propagandists. Airlines in this 
country are beginning to realize forcibly, 
however, that having sold successfully 
the idea of speed, they must now give 
increased attention to the idea of a 
smooth ride, comparable in all its con
ditions of comfort to that upon the glis
tening rails, which is afforded by a first 
class air-conditioned train_ 

Winds aloft are, as has been said, in 
strata. The air may be very bumpy and 
rough at 2500 feet and very smooth and 
agreeable at 6000 or 8000 or 10,000_ In 
consequence, the wise airline operator 
is instructing his pilots not merely to 
seek the level of the most favorable tail 
winds, but to seek also the level at which 
his plane load of passengers may ob
tain the smoothest ride_ 

But the comfortable flying of a plane 
is not concerned only with the matter 
of seeking the least turbulent air levels_ 
It is a matter also of the whole method 
of take-off, climb, descent, and landing_ 
Unfortunately there are still on the air
lines a few pilots of the "hero" school. 
They may be excellent fliers, most of 
them are ; they may even be very safe 
and technically correct fliers, fully con-
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Approaching the Stratosphere ... For Economy 

and Regularity of Operation ... More Speed With 

Less Power ... Avoiding the Bumps 

versant with all the details of their craft 
and skilled in getting the most out of 
them_ At the same time, they may be the 
worst of advertisers from the point of 
view of increasing patronage on their 
particular airline_ 

It does not sell air transport, for 
example, on a flight of, say, 250 miles, 
to climb a fully loaded plane as steeply 
as possible to a level of, say, 4000 feet 
where there is an excellent tail wind 
but bumps like a roller coaster, hold 
it there irrespective of the gusts and 
buffeting till the plane is practically 
over the boundary of the airport of 
destination, and then lose nearly all 
the altitude in a couple of wide swoop
ing circles, so that the eardrums and 
sinuses of every passenger feel as if 
they were about to burst from the 
change of  pressure. 

ONE of the lines which flies fast and 
high between Pittsburgh and New

ark has instructed its pilots to begin to 
lose altitude flying eastward about at 
Trenton. The result is that the big planes 
coast so gently down hill that one hard
ly realizes that he has j ust come down 
6000, 7000, or 8000 feet in 40 miles. 
A comfortable maximum descent is 450 
feet a minute. It is all just a matter of 
operating technique, but it is a matter 
that a progressive line seeking to build 
up passenger revenue from full plane 
loads cannot afford to neglect. 

Passenger reaction to the kind of a 
ride he has enjoyed is more or less alike 
all over the world. A leading French 
authority whose business requires him 
to travel frequently between Paris and 

London was discussing recently the 
cross Channel air services. There are 
now three such services on frequent 
schedules ; two are British and one 
French. One of the British lines is con
siderably the cheapest of the three. The 
French line is measurably the fastest 
of the three, but the vast bulk of the 
traffic, this experienced traveler found, 
took the other British service, that of 
Imperial Airways, because it was the 
most comfortable. Its huge, roomy 
planes, fitted like a luxurious club 
lounge, and offering every physical 
nicety of first class travel, were also 
operated with an eye to smooth riding. 
partly due, of course, to their relatively 
low cruising speeds. He and the bulk of 
other travelers who have taken to the 
air rather than submit themselves to 
the stormy passage of the Channel, 
found it well worth while to pay a 
modest . premium and to sacrifice per
haps 20 minutes of time just in order 
to be comfortable. 

Much remains to be learned, of course, 
in the realm of the relation of weather 
to flight from the point of view of 
smoothness. The development of air 
mass analysis weather forecasting holds 
out immense promise of much more 
definite and accurate long-range predic
tion. It is sure to play an important 
role in the economics of air transport, 
and there are those who believe that 10 
or 15 additional miles an hour average 
cruising speed, without increase in 
horsepower or design modification, may 
be its gift to air travel. It is quite pos
sible that it can do much, also, to iron 
out the bumps for the traveler. 

Modern air transportation. A United Air Lines plane flying high 



A view taken from the east bank of the Columbia River at the site of Grand Coulee Dam. Gravel washing 
equipment is in the foreground ; across the river are the contractor's camp and Government road grades 

ON A NATURAL D AMSITE 
At Grand Coulee • • •  Original Dam Was Pushed Up 

By Nature • • •  Man-Made Dam Will Be In Two Units, 

For The Development Of Hydro-Electric Power 

By G R A C E  K I R K P A T R I C K 

UNCLE SAM now has underway one 
of his greatest construction pro
j ects, on the Columbia River in 

central Washington, 92 miles west of 
Spokane-the Grand Coulee Dam. 

Spectacular and colossal as this struc· 
ture will be-for it is planned as one 
of the world's largest-still there was 
a greater dam at the same spot centuries 
ago. This original dam, however, was 
not built. It was pushed up by nature, 
and because of it the Bureau of Recla
mation now finds ready at hand a huge 
reservoir in which will be impounded 
the waters of  the Columbia which will 
be distributed to millions of thirsty 
acres. 

The story of this dam of ages gone, 
is the story of the Coulee. It was formed 
by a prehistoric glacier descending 
from the north and carrying with it 
thousands of tons of earth, sand, gravel 
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and rocks. The glacier reached the bed 
of the Columbia, a mightier river by far 
than it is today, and dammed it_ The 
torrents of water broke through the high 
cliffs that border the Columbia, in an 
effort to find a course, and flowed down 
what today is called the Grand Coulee 
or "grand valley_" As the glacier retreat
ed to the north, the river returned to 
its original course and left the Coule� a 

place of geological wonders, a place of 
giant black rock and vast silences. It is 
a valley with walls at some points a 

thousand feet high, showing in their 
stratification seven distinct lava flows 
that descended on the region even before 
the time of the ancient glacier. 

IT is the upper 20 miles of this Grand 
Coulee, rockbound as it is, which will 

be closed with dams at both ends to 
form the reservoir when the Grand 

Coulee dam is finished. This site was 
chosen because this old reservoir was 
conveniently at hand, and because the 
surveying and testing which were car
ried on for years by the United States 
Army engineers, the engineers of the 
Bureau of Reclamation, and of the state 
of Washington, revealed a bedrock of 
solid granite at this point on the Colum
bia River where the Coulee j oins it. 

To understand how great this dam 
will be, it is necessary to know some
thing of  the Columbia River which, in 
the United States, is second in size only 
to the Mississippi. Because its source is 
high in a region of  melting snows in 
the mountains of western Canada and 
Montana, its discharge is more con
tinuous throughout the entire yellf than 
that of  any other river of the land and 
in 1934 it carried more water than all 
the streams of the arid regions of the 
west and middle west combined_ At the 
site of the Grand Coulee dam, it has a 
minimum flow of 17,500 second feet and 
a run-off five times as great as that of 
the Colorado River at Boulder Dam_ 

This great surge of water rushes on, 
sweeping across the state of Washington 
and forming for many miles the bor
der between Washington and Oregon, 
unused, to the sea. On the plateaus 
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above its canyon· like banks are millions 
of arid acres known as the Columbia 
Basin project. Dr. Elwood Mead, the 
United States Commissioner of Recla
mation, has called the Columbia Basin 
"one of the most fertile bodies of irri
gable land in this or any other coun
try" and there are 1,200,060 acres of it 
which can be irrigated from the waters 
of the Columbia when the Grand Coulee 
Dam is complete. 

The dam is to be built in two units
a high dam and a low dam. The low 
dam is now underway, the Government 
having awarded the contract to a group 
of New York, Iowa, and California con
tractors who have combined as the 
Mason·Walsh-Atkinson·Kier Company. 

THE low dam is exclusively a power 
development, while the high dam 

will be a combination power, irrigation, 
flood control, storage, and navigation 
development. It is the key dam on the 
Columbia River, which river holds the 
greatest hydro·electric possibilities of  
any river in the United States. I t  will 
raise the waters of the Columbia so 
that they can be pumped into the reser
voir of the Grand Coulee, thence to flow 
over the parched acres of the Columbia 
Basin project. It will, in addition, back 
up the waters of the river to create the 
longest artificial lake in the world which 
will extend 151 miles to the Canadian 
border and beyond. 

The Grand Coulee Dam will be the 
largest power development possible in 
North America. The high dam, 500 feet 
above bedrock, and 4100 feet long, or 
nearly four times the length of Boulder 
Dam, will develop three times the 
power of Muscle Shoals, 50 percent 
more power than Boulder Dam, or as 
much as the total installed capacity of 
Niagara. 

Until about a year ago, the great river 
rolled on unheeded. The Coulee was a 
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place of weird shadows 
and undisturbed sagebrush 
plains. Then President Roose-
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velt caused the Public Works 
Administration to allocate 
63,000,000 dollars to build 
the first unit, or low dam. At 
once engineers started their 
surveys and plans. Test pit 
diggers and diamond drill 
men moved in by the score 
to make their observations, 
with the result that it has 
been determined that under 
the swift flow of  the Colum
bia, under the towering hills 
which are powdery fine with 
volcanic ash and sand, and 
under the clay beds of the 
river banks, there is solid 
granite. As R. F. Walters, 
chief engineer of .the recla
mation service states, there is 
provided in this granite a 

perfect and a safe founda
tion for the colossal dam 
which, as designed, will 
be a concrete straight· gravity 
dam. The first development, 

Steamboat Rock in the Grand Coulee. When 
the . dam is finished, many geological forma· 
tions such as this will be flooded by water 

now under way, includes the main por· 
tion of excavation for the high dam, 
the construction of  a concrete straight
gravity dam about 200 feet below the 
elevation planned for the high dam, and 
a permanent downstream coffer·dam and 
a power plant. The permanent coffer
dam located below the toe of the pres
ent development will form the toe of  the 
high dam 

The dam now being built will require 
4,000,000 barrels of cement, 23,000 tons 
of steel for coffer-dams, 67,000,000 
pounds of steel for reinforcing, and 
50,000,000 board feet of lumber. 

The low dam will measure 300 Jeet 
in height, with a length of 3400 feet 
at the crest. It will have a total capacity 
of 700,000 horsepower of electrical 

energy with 147,000 horsepower to be 
installed at the start. It will require 
about four and one-half years to com
plete. 

The cost of the ultimate development, 
or high dam, will be 179,000,000 dol
lars. This dam will measure 500 feet 
above bed rock, with a length of 4100 
feet at the crest. It will have a capacity 
of 2,646,000 installed horsepower and 
require about six years to build. The 
spillway in the center of the high dam 
will be 1800 feet long and 325 feet high, 
and water flowing over it will present 
one of  the world's most remarkable 
water spectacle·s. 

UNITED STATES Army Engineers 
estimate completion of the Colum

bia Basin proj ect will add 1,403,000 
people to the population of the Pacific 
Northwest, and based upon the present 
per capita wealth of this region, the in
creased taxable wealth will amount to 
3,000,000,000 dollars. 

In any such mammoth proj ect there 
are of course problems of engineering, 
solutions of which seem as miracles to 
the layman, but in starting the Grand 
Coulee there were obstacles peculiar to 
it which had to be worked out at once. 

A spoil bank piled up by preliminary excavations at the site of Grand Coulee 
Dam. This bank forced up the islands visible at the right, and may have to be 
removed as work progresses and further excavations are made to reach bed rock 

The damsite was some 20-odd miles 
from a railroad and almost as many 
from a highway. True, there was a scenic 
road along the floor of the Coulee and 
winding down the sheer cliffs to the 
Columbia, but it was in no sense a 
heavy duty highway fit to bear tractors 
and big machines. In fact, it gave way 
utterly last winter during the pre
liminary excavation. With a road down 
the Coulee already complete, the Gov
ernment is now at work constructing 
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Looking down on the construction work for the Government railroad and high
way at the damsite. Excavation at right is for the east end of the big dam 

an extension of it from the end of the 
Coulee down the cliffs to the site of the 
new Government town and the damsite. 
In some places this means blasting 
through solid granite ; in others it calls 
for the careful sloping of easily dis
turbed hills of fine powdery sand. 
A railroad is also rapidly stretching 

out the 20 miles between the dark 
Coulee walls and is likewise being con
structed down the precipitous cliffs by 
means of curves and switchbacks. 

I
N addition, the government found 
itself compelled to build a bridge in 

order to build a dam. Since the white 
man came to the west the Columbia has 
been crossed at this point by means of 
a crude ferry. Adequate for Indians 
from the nearby reservation and for the 
ranchers and sheepherders bringing 
their flocks down from the hills, this 
ferry would not do for railroad cars, 
for cement, for steel and heavy ma
chinery such as will be needed for a 
gigantic dam. A steel cantilever bridge 
is therefore being built to take its place 
forever. 

The actual building of the dam also 
entails two major problems, according 
to F. A. Banks, engineer of the United 
States Reclamation Bureau and in 
charge of construction at the Grand 
Coulee. 
"The immense amount of excavation 

necessary, the great force of the Colum
bia River, and the huge amount of 
water it carries are three problems 
which confront us," Mr. Banks said. 
Because of the large amount of over

burden, and because the dam will stretch 
out to such great length, the excavating 
calls for the removal of 15,000,000 cubic 
yards of material for the low dam and 
an added million for the high dam, 
whereas the entire amount of excava
tion at Boulder Dam totals 6,000,000 
cubic yards. The figure given for Bould
er Dam includes the excavation for di
version tunnels but there are to be no 
diversion tunnels at the Grand Coulee. 
The reason for this last brings us to 

the second problem, the handling of 
the great force and flow of the Colum
bia River while the dam is being built. 
Engineers have decided that it would 
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be impossible and impractical to dig 
diversion tunnels to carry the might) 
stream in another course while the dam 
and its foundations were being put in 
place. To turn the great stream entirely 
from its deep gorge was much toe 
gigantic a task. 
Instead, the plan is to build circula! 

coffer-dams on both sides of the rive! 
where the dam will cross, thus div,ert 
ing the waters to the extent of tempo, 
rarily forcing them through a narrowed 
channel in the center of the river. InsidE 
these circular coffer-dams two sectiom 
of the big dam will be built, one ex, 
tending toward the center channel from 
each shore. In these two sections of thE 
dam, openings or tunnels will be left 
When they are complete, the two circu 
lar coffer-dams will be removed ane 
others will be built to divert the wate! 
from the center channel and force it te 
flow through the openings or tunneh 
in the dam. With this accomplished, thE 
center section of the dam will be buill 
to join the two end sections reaching 
out from the two shores. 

A STUPENDOUS undertaking il 
sounds, and is. A fascinating task 

to watch even in the early stages no'\\ 
in progress, for the silence of the CouleE 
is utterly shattered. Huge bulldozers ane 
trucks are heard constantly. Blasting 
throws shattering echoes through thE 
hills. Hundreds of houses, warehouses, 
office buildings are rising where only 
sagebrush grew for centuries. Pile driv, 
ers and gravel washers bang and clatter 
Grand Coulee Dam is under way. 

• 

« A vehicular and railroad bridgt '\ across the Mississippi at New Or 
leans has long been needed. Such c 
bridge is now under construction. Tlu 
pertinent details of it, as well as tlu 
economic significance of its locatiO!; 
will be told in an article soon to appeal 
in these pages.-The Editor. 

A truck and steam shovel moving huge granite blocks 
to clear the way for the railroad grade to the damsite 

Huge hills of volcanic ash and sand present another prob. 
lem. 16,000,000 cubic yards of material will be moved 



CORI( IN FiRE BRlel(S 
Diatomaceous Earth and Clay Bricks, Molded 

With Water, Made More Porous By the Use of Cork 

By T. E. W O O D 

FUEL, heat control, and refractories 
are the · three essentials of the mod
ern furnace. In many eases, gas is 

considered to be the best and most eco
nomical fuel. Heat controls have reached 
a high point of  development. Recently, 
progress in the refractory phase of this 
trio has taken a spurt forward, thereby 
materially increasing furnace efficiency. 
Refractory insulating brick, now avail
able, will produce savings in fuel and 
heating time and facilitate heat contrQI 
by reducing heat losses through con
duction and radiation some 60 to 70 
percent. These economies result not 
only from the low thermal conductivity 
of the semi-refractory materials but also 
from their light weight which accounts 
for a low heat capacity. One of the lead
ers in this field of development is the 
Armstrong Cork and Insulation Com
pany. 

The most important ingredient used 
in the manufacture of insulating brick 
is diatomaceous earth, a light cellular 
mineral that has a very low heat con
ductivity. Pulverized and mixed with 
ground cork and clay, this earth is mold
ed to shape and fired in a kiln. The cork 
is burned out, leaving additional air 
cells that help to increase the insulating 

Various cutting wheels are used here 
for cutting special insulating shapes 

qualities of the brick or molded shape. 
Insulating brick are made at Arm

strong's Beaver Falls plant by the soft 
mud process which consists of mixing the 
materials with water to obtain the right 
plasticity, filling multi-cavity molds with 
this mixture, and subjecting it to high 
pressure in giant presses. The molds are 
moved out of the presses and mechani
cally upset so that the brick and shapes 

Press room with mixing machinery 
and giant press for brick making 

fall on traveling belt conveyors which 
take them to the dryers. Operators re
move the brick from the conveyors and 
pile them on the drying room shelves 
where they are dried with heat from 
steam coils. Large special shapes are 
molded by hand. Firing is accomplished 
in one of two gas-fired kilns, each 300 
feet long. Cars are pushed through the 
kilns by mechanical pushers. Heat is 
supplied to each kiln by eight gas burn
ers, four on each side, and as there is no 
muffle, combustion takes place directly 
within the kiln. 

Nozzle mixing burners are employed, 
air being supplied by a motor-driven 
blower through one pipe and gas 
through another, both of which termi
nate in the burner. Orifices are set in 
a ratio of 10 to 1 and the gas and air 

A few refractory shapes which can 
be made by the ground-cork process 

pressures are always maintained at the 
same pressure by a zero governor in the 
gas line and a by-pass from the air line. 

Fluctuations in the air pressure by 
turndown or otherwise are instantly re
produced in the gas line and this sys
tem permits a single valve control ; in 
this case, a blast gate valve in the air 
line. 

MACHINING to size is an important 
phase of production in this plant 

and the tolerance is held to 0.01 inches. 
When the brick are fired they acquire 
a slight bow and this is corrected in 
the first machining by grinding with 
emery and Carborundum wheels. The 
other faces are then finished to size. 
Another important activity of the com
pany, in connection with its customer 
service, is the manufacture and stocking 
of a large number of special sizes and 
shapes. In making up many of these a 
standard size 24 by 12 by 4lj2 inches is 
produced and these are cut to specifica-

Kiln room showing two gas· fired 
tunnel kilns for insulating bricks 

tions with circular and band saws and 
disk grinders. Standard sizes for skew· 
backs, circular crowns, and so forth, 
are made in this way. Adj ustable saw 
tables are provided for a wide range 
of tapers and heights. Shapes for sus
pension are drilled for pins and are used 
for placing a flat arch where furnace 
conditions permit. 
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THE SCIENTIFIC AMERICAN DIGEST 

PROBING INTO BRAIN 

PROCESSES 

CHANGES in electricity in the brain 
promise to allow physicians to probe 

painlessly into the brain processes of healthy 
and sick persons in much the same way 
that heart action is now studied by graphic 
records of the electric currents emanating · 
from heart muscle. 

Pieces of metal fastened next to the skin 

Sci ence Scr'" lcc }"lhotocrnph 
Science probes into the brain pro
cesses with this instrument set-up 

on the patient's head pick up the brain cur
rents. The patient feels neither pain nor 
other unpleasant sensation from the strange
looking headgear shown in the accompany
ing illustration. The instrument, resembling 
somewhat a radio set, is  a vacuum tube 
amplifying system. This magnifies the brain 
waves so that the current can operate an 
oscillograph which writes in light on a film 
a wavy line corresponding to the fluctua
tions of the electricity in the brain. 

This particular piece of apparatus was 
used by Drs. H. H. Jasper and L. Car
michael of Brown University and Bradley 
Hospital in research which confirmed in 
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many particulars earlier work of Dr. Hans 
Berger of Jena, Germany. 

"Electro-encephalograms" is the name for 
the wavy line records of brain action cur
rents, corresponding to electro·cardiograms, 
the name for the similar records of heart 
action now familiar to physicians and to 
many heart disease patients. 

Two kinds of brain waves were detected 
by both Dr. Berger and Drs. Jasper and 
Carmichael. Change in size of the larger or 
"alpha" waves appeared under the influ
ence of various factors such as anesthetics, 
epileptic seizure, stimulation of the sense 
of sight or hearing, and work on a "mental" 
problem. The waves are largest when the 
person is relaxed. Difference in frequency 
or lack of synchronism between one side 
of the head and the other appeared in some 
normal and especially in sick persons.
Science Service. 

ATTACHMENT CUTS 

BLOW-OUT DANGER 

A NEW invention for the motorists' safety 
is the Tire Guard, a wheel attach

ment that is said to eliminate all danger 
from blow-outs at any speed. This Tire 
Guard is the invention of Herbert V. Lud
wick, wheel engineer and designer. The 
Tire Guard, according to the manufacturers, 
is really an extra inner wheel or rim that 
is attached to and becomes part of the 
regular wheel. When a blow-out occurs or 
a tire goes flat, the car simply rides on this 
inner wheel and there is no swerving or un-

Two views of the Tire Guards, un
der normal use and with a flat tire 

The Tire Guard, showing how it is 
rigidly attached to the car wheel 

due shock. The Tire Guard device, it i s  
said, keeps the car  under easy control when 
tire trouble happens, and in addition, no 
damage is done to rims, tires, or tubes. 

Ralph De Palma, of racing fame, says : 
"Tire Guards, I believe, could have saved 
the lives of many fine racing men." 

YARNS THAT CONTROL 

DYE ABSORBTION 

RECENT perfection by research engi
neers of the Ewing·Thomas Corpora

tion, Chester, Pennsylvania, of mercerized 
cotton yarns with controlled affinity for 
dye, has occasioned great excitement in the 
textile industry. Development of the new 
Ya.rils, which are called Metro·Shade, is of 
great importance to the two largest branches 
of the textile family-cotton, one of the 
oldest known fibers, and the synthetic fiber 
group, youngest giant of the industry. 

Once upon a time fabrics were loomed 
of silk or linen or wool or cotton. Today's 
fabrics are much more complex. More than 
200,000,000 pounds of synthetic or man
made fibers were produced in the United 
States last year. The amazing diversity of 
modern fabrics is  the result of combining 
these various fibers one with another and 
with natural fibers. 

Once stockings were made simply of cot
ton or wool or silk. Today's stockings fre
quently combine several fibers, each neces-
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sary because it best serves a particular 
purpose when all are combined in the fin
ished product_ 

All of this brought about a serious prob
lem to which answer has now been made. 
Each of these various fibers reacts differ
ently to dye, and what to do about a stock
ing that comes out of the dye bath deep 
dark gray in the leg, and pale dirty gray in 
the foot ? How best to achieve perfect dye 
union between various fibers knitted or 
woven together in wearing apparel has for 
years been the subject of intensive study 
and experimentation. Dye manufacturers 
have long sought the answer in dye formula 
modification, with only indifferent success 
up to the pr"esent time. 

Ewing-Thomas technicians attacked the 
problem from the cotton point of view. After 
several years of experiment and research 
they succeeded in producing merc�rized 
cotton yarns with either a heightened or a 
retarded affinity for dye. This was accom
plished through control of the basic struc
ture of the yarn as this structure relates to 
depth of shade in dyeing, says Henry A. 
Stafford of the Ewing-Thomas Corporation. 
Metro-Shade No. I processed for high affin
ity to dye is the answer to Bemberg yarn 
combined with cotton, while Metro-Shade 
;'1;0. II with retarded dye affinity is designed 
for use with viscose yarns. 

Two facts involved in the Metro-Shade 
development are the appearance of the 
finished merchandise in which, of course, 
clarity, depth, evenness and fastness of dye 
are highly important, and the cost of the 
finished merchandise, in which dyeing is 
an important consideration. With Metro
Shade yarns, it is pointed out, single instead 
of multiple dye baths are possible, less dye 
is required to get results, and "seconds" 
or inferior merchandise, due to dyeing im· 
perfections, are materially reduced, thus in
creasing production. 

It is  interesting to note also that color 
differentiation can now be achieved through 
use of the new yarns. Children's socks, for 
example, can now be candy striped in one 
dye bath simply by alternating Metro
Shade yarns with regular yarns. Very often, 
also, woven or knitted fabrics such as rib
bons or gloves, not to mention beachwear, 
have cotton backs with synthetic fiber faces. 
Here again, Metro-Shade is highly impor
tant in the achievement of rich, even colors. 
And in case you have forgotten your Greek 
from which Metro-Shade derived its name 
-it means "combining of shades." 

FILM DEVELOPING 

IN THE AIR 

THE Davidge Film Laboratory, of Holly
wood, has created a new method of de

veloping photographs, enabling fliers to 
put exposed films in process before return
ing to their naval base or airplane carrier. 

Movie film-developing tanks used 
to process film strips while flying 
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PROGRESS In This Age Of Science 

As Told to SCIENTIFIC AMERICAN 

Bv G E R A R D S W O P E  
President, General Electric Company 

A GREAT development we are looking 
forward to in the electrical art is the 

extension of the electron tube into the 
power field. Direct-current transmission 
of electric power has long been the quest 
of engineers and such power tube de
velopment may accomplish this in the 
near future. Direct-current transmission 
of power possesses striking advantages of 
control and stability, which would greatly 
simplify existing problems and greatly 
reduce present limitations in long distance 
transmission of electric power. 

In the home and factory, electric power 
and heat already have largely reduced 
human physical exertion_ Few, if any, are 
the household tasks that cannot be done 
electrically, and, we think, done better. Re
search and development in the electrical 
industry have continued and are prepar· 
ing the way, through air conditioning, to 
far more healthful living in the office, in 
public buildings, and in the home. 

Research in our own laboratories has 
been continued throughout the depression 
and will be continued in the future. It 
has a great stimulation to the art and pro-

The tanks are completely molded in Bake
lite. Light is kept out of the tanks by a by
pass which also drains the tank of its de
veloping solution. The tank has met with 
considerable approval all over the world, 
some having been adopted by the Japanese 
Navy, with considerable demand created 
on the part of other countries. Other 
patented construction features produce ab
solute maximum of agitation insuring rapid 
uniform development of both high-lights 
and shadows with color separations and 
gradations that heretofore have been con
sidered impossible. Film capacity is 25 feet 
of 35-millimeter film, or 50 feet of 16-milli
meter stock. The amount of developing 
solution required is about 18 fluid ounces. 
It is stated that this small developing unit 
is also used by the professional cine
matographer and sound recorder for tests 
of short lengths of exposed negative film 
while "on location." 

GENIUS 

THE declining birthrate in the 
professional classes need not 

cause us to expect social disaster, 
according to studies at Harvard of 
3000 school- children. These studies 
show that geniuses in largest num
bers spring from the middle classes. 

LUBRICATED RAISINS 

SEEDED Muscat raisins are sticky, messy 
things to handle, as every housewife 

who has pried them out of a package knows. 
Yet they are mighty good raisins. So the 
raisin folk have devised a way to pack them 
that eliminates the old sticky, compressed 

gress in the electrical industry, and we be
lieve new inventions and better methods 
are bound to be as great in the years 
ahead as they have been significant in the 
past. 

block of raisin meats. They are now lubri
cating each raisin so that it is  not sticky 
at all, but bright, shiny, and separate. It 
takes only a gallon of oil to lubricate a 
ton of raisins. And here's the best part of 
the idea-the oil is made from the seeds 
of the raisin. 

The oil extracted from the seeds is reo 
fined to such a point that it can be used 
as a salad oil. It does not aftect the flavor 
of the raisin, does not become rancid, and 
helps protect the fruit from insect infesta
tion. 

From 2000 to 4000 tons of cleaned, dried 
seeds are removed from California raisins 
each year. This makes more than enough 
oil to "grease" all the sticky raisins and to 
"shine up" the otherwise dull seedless 
varieties. The surplus oil is sold for salad 
oil, according to Food Industries.-A. E. B. 

NEW SOLVENT FOR 

RUBBER 

A SOLVENT for synthetic and natural 
rubbers has just been announced by 

E. I.  duPont de Nemours and Company. This 
new solvent is beta-trichlorethane, a non
inflammable, water-white chlorinated hydro
carbon. 

Besides its unique solvent power, beta
trichlorethane is  a rapid and powerful 
solvent for such organic materials as oils, 
fats, waxes, tars and natural resins. It is 
miscible with alcohol, ether, and many other 
organic solvents, but is practically im
miscible with water. 

Other properties of beta-trichlorethane 
include a boiling point of 1 14 degrees, 
Centigrade, (237 degrees, Fahrenheit ) ,  a 
specific gravity of 1 .4406 ( 12 pounds per 
gallon) , and high stability in the presence 
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A motor car being carried by a Burnelli all-wing lifting fuselage plane in 
a recent spectacular test_ This type of plane is described in these columns 

of light and water. Because of this last 
property, it i s  non·corrosive to most materi· 
als of construction, an important feature 
in industrial applications.-A . E. B. 

HAPPY LANDING ! 

AIRPORTS and landing fields in 
this country totaled 2297 on 

January 1 .  Of these, 664 were parti
ally or fully lighted for night use. 

ALL-WING LIFTING 

FUSELAGE 

FOR many years Vincent J. Burnelli has 
been engaged in the application of an 

original and valuable principle-the Bur
nelli Lifting Fuselage. 

Our readers will grasp from the illustra
tion the essentials of a Burnelli transport. 
The fuselage is itself an airfoil blending into 
the highly tapered wing. The engines are 
placed at the nose of the fuselage itself with· 
out the necessity of outboard wing nacelles. 
The pilot and co· pilot are seated well be· 
hind the two propellers and the propellers 
are set very closely together, with tips just 
clearing one another in their plane of ro
tation. A great many advantages derive from 
these characteristic Burnelli features. 

The passenger cabin can be made of rel
atively enormous width, commodious and 
comfortable, without the slightest sacrifice 
of aerodynamic efficiency. The airfoil· 
shaped fuselage does its own lifting, so that 
for a given gross weight and a given landing 
speed the area of the wings may be reduced 
by the full extent of the projected area of 
the fuselage. The area and length of the 
cantilever wings being reduced thereby, 
their structural weight goes down accord
ingly. Since the wing merges into the top 
of the fuselage, downward vision for the 
passengers is unimpeded. This is achieved 
in the ordinary high wing monoplane but 
then it  is  awkward to retract the landing 
gear. In the Burnelli design it is possible 
to retract the landing gear directly into the 
bottom of the fuselage, owing to the great 
width of the latter. Again, since the engines 
are so far ahead of the fuselage, a natural 

shock·absorbing system is provided as a 
safeguard to both pilots and passengers in 
case of a crash. The fact that the two en· 
gines in this arrangement can be placed 
closely together reduces the unbalanced 
turning moment should one motor go out 
of commission. On the first flight, the speed 
and control were excellent but the trials 
ended in a disastrous accident. 

Moving pictures showed that the two 
ailerons fluttered, then came off ; first on 
one side and then on the other. The right 
wing tilted downwards. The pilot 'igunned" 
t he right engine in an effort to pick up the 
low wing, but nothing could stop the roll. 
Soon the right wing tip crashed into the 
ground followed by the two engines, which 
were both torn from their mounts by the 
terrible impact. The experienced pilot, Lou 
Reichers, had cut his ignition switch and 
kept the l anding gear retracted into the 
cabin floor. The crash, while regrettable, 
served as a remarkable demonstration of the 
strength and safety features of the airplane. 
The pilot himself, though shaken, escaped 
all injury. With the whole front of the ship 
acting as a vast shock absorber and with 
the rugged construction of the plane, the 
pilots' cock·pit and the passenger compart
ment remained virtually intact. 

The Burnelli engineers, after careful in· 
vestigation, have decided that the ailerons 
were not sufficiently balanced in weight 
about the hinge and that the dual control 
system was somewhat too flexible. A second 
ship of very similar construction, with the 
aileron system thoroughly revised, is being 
pushed ahead. With our sympathies to the 
constructors goes the confident hope that the 
new ship will soon be successfully corn· 
pleted. 

In addition to the advantages enumerated 
above, the cheapness and simplicity of 
construction of the Burnelli transport has a 
decided appeal for certain of the airline 
operators who are watching these develop· 
ments with considerable interest. 

In a recent spectacular test of a Burnelli 
ship very similar to the one which crashed, 
a motor·car of the roadster type was carried 
below the fuselage as shown in the photo· 
graph. The purpose of this demonstration 
was to prove the possibility of using air· 
craft for high·speed transportation of small 
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land vehicles or boats. In times of war, for 
example, small tanks might thus be carried 
to the scene of action and released at stra· 
tegic points.-A. K. 

NEW WINDSHIELDS FOR 

BAD WEATHER 

THE windshield of an airplane is used 
to protect the pilot from wind and ,bad 

weather conditions while preserving an 
adequate field of view. The shielding is  a 
comparatively simple matter, but obvious 
difficulties arise when rain, snow, or ice 
impairs the vision. 

Sometimes these difficulties
' 
are met by 

mechanical windshield wipers. Attempts at 
electric heating of the windshield have been 
moderately successful. In enclosed cabin 
machines side windows are arranged to 
slide open so that the pilot may look out 
without an excessive draught being created. 

In the open cockpit, heating is  very 
difficult, and there are no side windows. 
The British Air Ministry has therefore 
made experiments with new types of wind· 
shields for bad weather, to be used in open 
cockpits, which are promising. Strictly 
speaking we should not say new wind· 
shields, but rather new accessories to the 
windshield. 

In one type, deflectors, consisting of small 
airfoils, are placed at the side of the wind· 
shield and slightly ahead of the screen 
proper. When these deflectors were turned 
into the wind, i t  was found by scientific 
wind tunnel test that the velocity of the 
wind ontside the cockpit but in the lee of 
the deflector was reduced to negligible pro· 
portions. Therefore the pilot could look 
out at the side of the cockpit without dis· 
comfort. 

A bove and below: Two airplane 
windshields for use in bad weather 
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In another type the windshield is  divided 
into two parts, and so arranged that the 
upper part can he staggered ahead of the 
lower part. Wind tunnel tests showed here 
that the air was deflected upwards with
out any perceptible draught being felt in 
the cockpit, yet vision through the open
ing was perfect. 

While open cockpits are now rarer than 
was the case a few years ago, anyone flying 
in an open ship might do worse than to 
·use one or the other of these two gadgets. 
-A. K. 

NEW AERIAL TOWING 

TARGET 

TH E  Materiel Division of the Army Air 
Corps has introduced a new type of 

towing target of considerable interest. The 
new targets are towed by manila rope in 
place of steel cable, as greater flexibility 
of operation and reduction of expense is 
obtained thereby. The main difficulty with 
these towing targets hitherto has been the 
fact that they reduced the airplane speed 
so much. 

The old design was semi-dirigible in type, 
cone·shaped, closed at the rear, with the 
mouth held open by a large ring. Unfortu
nately, the weight of air imprisoned in the 
cone reduced the speed considerably. The 
new target is  almost a straight sleeve, open 
at each end, and thus imposing very little 
drag other than the frictional drag of the 
fabric. Two sizes of target are available, one 
three feet in diameter and 30 feet in length 
for anti-aircraft practice, and one two feet 
in diameter and 15 feet in length for aerial 
gunnery practice.-A. K. 

PRECAUTIONS FOR 
ALASKAN FLYING 

PACIFIC Alaska Airways have no easy 
task in operating in the region whose 

name they bear, and the Lockheed Electras 
employed by this company have a number of 
special devices to make them suitable for 
service in severe cold and rough country. 

The types of engine shutters commonly 
used on aircraft protect only the crankcase. 
As can be seen in one of the photographs, 
the shutters of the Alaskan planes can shut 
off the cold air from the front of the engine 
completely and form part of the cowling 
ring. On the sides of the fuselage nose are 
mounted ice shields or abrasion shoes. These 
consist of rubber sheets covered with doped 
fabric and cemented to a frame of dural 
strip, which is  itself riveted to the metal 
skin of the fuselage. Another accessory, em· 
ployed as far as we know for the first time 
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The various steps in attaching the Chair Chute described below 

in connection with a retractible landing 
gear, is a bicycle-type mud-guard mounted 
over the wheels. Many a retractible land
ing gear has jammed because of mud and 
dirt, and this simple guard may avoid a 
serious accident. The sturdy chassis ends in 
a fork over the wheels and is retracted by 
means of a powerful gear.-A. K. 

PARACHUTES FOR 

TRANSPORT PLANES 

AWELL known parachute designer, 
Floyd Smith, has sent us a well writ

ten and convincing statement in favor of 
the use of parachutes for passengers on 

Above: A retractible landing gear 
with mud-guard. Below: Monoplane 
designed for use in Alaskan flying 

transport airplanes in scheduled services. 
In most emergencies, says Mr. Smith, 

there would he ample time for individual 
parachute equipment to be attached and 
used, particularly with the special transport 
'chute equipment now available. Examin
ing the records of accidents, Mr. Smith 
shows definitely that there would have been 
hoth sufficient altitude and sufficient time 
for utilization of a 'chute in many such 
mishaps, with the consequent saving of 
many lives. 

The Irvin Chair Chute is  so designed that 
when not in use i t  fits into the back of 
the chair and is completely unobtrusive. 
The photographs show how quickly and 
simply the 'chute may be fastened. The 
passenger fastens the lap strap into place 
first. Then the lap strap i s  drawn tight, 
with ease and without disarranging the 
clothing. Then the chest strap is  quickly 
fastened. The harness automatically ad
justs itself to correct size as the passenger 
arises. 

The freedom from accidents in jumps 
made by inexperienced persons indicate� 
that to jump, wait a few secondsi., and thei'! 
pull the rip cord is not at all a diH1i:ult feat. 

In some countries an automatic release is 
incorporated consisting of an extra cable 
coiled in a pocket on the pack with a snap 
on the free end, which may be attached to 
any suitable part of the plane before the 
person jumps. 

It is also possible that the Irvin Chute 
Company will shortly place on the market 
an automatic rip-cord handle, which will 
release the parachute within a predeter
mined time, after a button is pressed just 
before the jump is made.-A. K. 

FEWER PILOTS 

STRANGELY, there was a drop 
to 1 3,949 of pilots holding 

active Department of Commerce 
licenses on January 1, 1935 as com· 
pared with 1 3 ,960 on January 1 ,  
1934. Aircraft licenses also drop
ped-from 6896 to 6339. 

BRADSHAW'S AIR GUIDE 

A NYONE familiar with traveling in Great 
l"l. Britain knows the enormously bulky 
Bradshaw's Railway Guide. Now No. 1 of 
Bradshaw's International Air Guide, a book 
of some 176 pages, has made its bow to 
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the public. It is  remarkable how well the 
whole of Europe is now covered with air· 
lines operating on regular schedule ; fas· 
cinating to look at the map of Europe and 
read of the cities which can be reached by 
air : Oslo, Sweden, and Leningrad, in the 
extreme north ; Sicily and Crete in the ex
treme south ; Damascus in the east ; Cairo 
in Egypt. The possibility of flying over the 
classic Mediterranean or the age-old Pyra
mids is  certainly tempting to the American 
tourist .-A. K. 

ALTITUDE FLYING WILL 
IMPROVE WEATHER 
PREDICTIONS 

CLIMBING to altitudes of over three 
miles, Army, Navy, and commercial 

pilots will now carry instruments aloft with 
them each day from 20 different airports 
to  record conditions in the higher air and 
give United States Weather Bureau experts 
increased data on which to base their fore
casts. 

For the past two or three years commer
cial pilots have been making daily jaunts 
above the clouds to take observations for 
the weather man, but up until a short time 
ago, mass analyses of the upper air have 
not been conducted on a large scale. 

Each observation pilot has attached to 
the wing of  his plane a meteorograph, an 
instrument which automatically records 
humidity, temperature, and pressure. These 
are the three "R's" in the science of pre
dicting the waves, eddies, and cross cur
rents of that turbulent sea, the atmosphere. 
In addition, the pilot notes the altitudes of 

Above: Meteorograph. Below:  The 
instrument mounted on an airplane 
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the top and bottom of cloud banks, the 
positions and altitudes of rainstorms which 
pelt down into dry strata of air and never 
reach the ground, and local disturbances 
such as thunderstorms or dust clouds. Pilot 
balloons sent up from the ground and 
watched through precise telescopic instru
ments furnish a method of finding accu
rately the direction and speed of different 
layers of air as the small, gas-filled spheres 
rise through them. 

Of the many services, regional and na
tional, which the United States Weather 
Bureau performs, Dr. C. C.  Clark, Acting 
Chief, considers that the use of extensive 
airplane observations at high altitudes will 
be most important to commercial and mili
tary air travel. Pilots will know more defi
nitely what lies ahead when they hop off ; 
they will know whether they can climb to a 
desired altitude without encountering a 
snow squall or head wind, or whether dan
ger lies before them.-Science Service. 

FLOATLESS CARBURETER 

O NE of the photographs and a drawing 
herewith ill ustrate a new carbureter 

entitled the Vac·U-matic, invented by Lee 
Bowman, a designer of low-powered air
craft engines. It is  a well-known fact that 
for an engine of  any type to be economical, 
the ratio of gas to air in the mixture has to 
be just right at any .speed. It is  claimed for 
the new carbureter, of  which many tests 
have been made, that it will always main
tain the correct mixture. 

The Vac-U-matic is  a dry carbureter hav
ing no float, no gasoline reservoir, no ad
j ustments, or idling screw arrangements. 
There is  only one casting and one moving 
part. It is particularly suitable for aircraft 
use because it cannot flood in any position 
that the airplane may take up. 

In operation, the suction developed by the 
engine pulls the vacuum valve away from 
i ts  seat against the spring, which permits 
the passage of air into the manifold and 
into the cylinder. The vacuum valve is re
siliently connected with a simple metering 
j et by means of a metering valve. This 
plunger moves simultaneously with the 
vacuum valve. Thus the engine by its suc
tion regulates the amount of mixture drawn 
in by the throttle, and so maintains the 
proper ratio of fuel and air at all speeds. 
Tests have proved that the carbureter never 
chokes up, never gets too rich or too lean, 
because the vacuum cone reseats itself when 
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A bove: The fioatless carbureter 
·
de

scribed here, and, below, a diagram
matic section, showing the parts 

back-pressure develops. With the flame 
forced out through the back-fire relief valve 
the dangers of back·fire are largely elim
inated. 

While qualitative tests have been en
tirely successful, the quantitative tests of 
power and economy under varying fuel loads 
will be awaited with much interest.-A. K. 

ALUMINUM PAINT AS 

PRIMER 

WRITING in a recent issue of Industrial 
and Engineering Chemistry, F. L .  

Browne, United States Forest Products 
Laboratory, says : "Repeated comparisons 
of the durability of white paints on wood 
when applied in the customary manner, 
using the white paint itself for the primer, 
consistently demonstrated a distinct su
periority in service for paint applied over 
aluminum primer. The improvement in 
durability was manifested by a retardation 
in the rate at which paint coatings, em
brittled with age, flaked from the bands 
of dense, horny summer-wood present in 

(Please turn to page 211)  
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'STORY-the magazine for the fifty thousand 
-is the only periodical of its kind now pub. 
lished in America. Regularly by subscription it 
costs $4 a year. But you can obtain a five· 
month introductory subscription for only $1 
by mailing the adjoining coupon now. 

STORY 20 E. 5 7  St. New York 
For the enclosed $1 please enter my five·month sub· 

scription at once. 
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ST.A 



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

HERE is a whole new 
chapter of interesting 

material written by Rus· 
sell W. Porter of the 
California Institute of 
Technology, with an ac· 
companying batch of his 
own drawings. He entitles 
the story "More Small Lens 
Wrinkles," and intends it 
as a follow·up to  his chap· 
ter on eyepiece making, 
contained in the book "Am· 
ateur Telescope Making." 
He writes :  

'JUDGING from the let· 
ters I receive from men 

who have made their mir· 
rors, and are now contem· 
plating or actually making 
their eyepieces, it  would 
seem that an increased interest has sprung 
up among amateurs who desire to  com· 
plete their entire telescopes with their own 
hands. I have for years urged mirror mak· 
ers to try their hand at small lens making, 
telling them that the d ifficulties are no 
greater, and that the flln is just as great. 
I have picked up a few more ideas on the 
subject since writing the chapter on eye· 
pieces ( page 66, 'Amateur Telescope Mak. 
ing,' ) and am here offering them to the 
'fraternity,' along with a description of the 
spindle I have been using here at Pasadena 
the past four years. 

"Figure 1 shows the general set·up, the 
spindle and motor bolted to a cast iron 
slab. The motor is 1 h.p. ( 1725 r.p.m . )  
giving ample power for  the  larger work 
running up to 2%" diameter. The spindle 
is 6" long, -lIT" in diameter and runs in 
ball bearings. The dish A is removable, and 
a horizontal stud at B allows turning the 
spindle easily into a horizontal position for 
centering work. The dish can be clamped, 
C, in any azimuth so as to  bring the lever 
arm D to the most comfortable position. 
The lever arm is provided with a univer· 
sal j oint E, and the rod itself can be slid 
sidewise and rocked, so as to bring the 
pin P, carrying the lens, to just 
the right place over the lap. Two 
pulleys on the motor and two on 
the spindle, of %", 1", 1%", and 
2" diameter, allow a wide range of 
speeds for the different sized lenses. 

"I experienced trouble with the 
belt, trying different materials in 
order t o  obtain the smoothest action 
and longest life. The one on the 
machine now is the most satisfac· 
tory. It  is leather, round, and has no 
joint, and was cut from a strip of 
4" belt ing ( a, Figure 6 ) . Slots in 
the base permit taking up the 
stretch. My last addition to  the 
machine is locating the start ing 
and stopping switch F within easy 
reach-for the left hand is usually 
occupied holding the lever that 
control s the spinning lens-also the 
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provIsIOn of a brake G for quickly bring· 
ing the motor armature to rest. 

"The amateur, in attempting his own 
machine, may well disregard certain fea· 
tures shown in my design, for this instru· 
ment was made with the resources of a 
large machine shop. The patterns are all 
expensively cored, the castings aluminum. 
But the essential features should be reo 
tained-namely, a smooth running spindle 
( plain bearings will do, but must be kept 
carefully oiled and protected from grit ) ,  a 
smooth running belt, a detachable dish, 
and provision for bringing the spindle to 
a horizontal position. 

"With the machine so described it is un· 
necessary to depend on a lathe for turning 
up the various curved surfaces on the brass 
laps, for you are virtually already provided 
with a speed lathe set up on end. A very 
little practice with a hand tool made out of 
an old file, using the lever arm as a steady 
rest as shown in Figure 2, will form a lap in 
a few moments so that it  fits its templates. 

"Of course, for good work, the laps should 
be made in pairs-male and female-and 
ground together. Much time will be saved 
in holding t he laps to their correct curva· 
ture, if the bulk of the glass has first been 

Figure 1 :  General set-up 

removed from the glass blank, be· 
fore placing it on the machine. 
( See A.T.M., p. 67, Figure 53b . )  

"I a m  n o w  using four grades o f  
abrasives : Nos. 90, IF, and 600 
Carborundum, and 305 emery. An 
addition of an equal amount of talc 
to the emery will almost surely 
prevent scratches in the final grind· 
ing. It leaves the glass with a sur· 
face that comes to a polish in a few 
moments. Scratches usually show 
up with 600 Carbo. A fruitful 
cause is  letting the lap become too 
dry. It doesn't take long for the 
rapidly rotating tool and spinning 
lens to move the lubricant away 
from their central areas. Should 
the worst happen the lens will seize 
to the pitch, the pin on t he lever 
arm will j ump out of its pivot, and 
the lens may fly off into the di sh 

and very likely suffer a chipped edge. Per· 
haps a hardwood dish, or a dish of some 
material that will cushion such a blow, 
would be advisable. 

"I find it pays to do some thorough house 
cleaning when changing from one grade 
to  one finer, also that it pays to put down 
fresh newspapers, to scrub the hands well 
with a scrubbing brush and clean the finger 
nails. My four grades of abrasives are kept 
in four glass cups-caster cups- ( at the 
five·and·ten, at a nickle each ) . I ground 
their edges on a sheet of window glass, then 
cut up the window glass into cover plates. 

"IN polishing I cover the tool, �r lap, with 
only about :yt6" of rather hard pitch 

and, while still warm and rotating on the 
spindle, smooth it  up to shape with its mate 
(wetted ) .  The prepared fine·ground lens 
will do about as well. The rouge polishes 
faster i f  the pitch is rechanneled often. It 
only takes a moment with the blade of a 
pen knife, and Figure 3 shows the way I 
do it. The pitch at the center of the tool 
can well be removed, for it permits the pitch 
under pressure to flow toward the center 
as well as the edge. 

"The tyro must work out his own salva· 
tion until he knows just 
how far to let his spinning 
lens move away from the 
center of the rapidly reo 
volving tool, in order to 
have the polish come up 
evenly on the glass. He will 
notice that with the center 
of the lens directly over 
the center of the tool, they 
are both going at the same 
r.p.m.-they are as one"":' 
and no action is taking 
place. Theoretically, and 
assuming perfect contact 
and also assuming that 
the tool retains its shape 
(which it never does ) , a 
position for the lens center 
from the tool center will 
be fOllnd when the l ens 
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ceases to spin and comes to rest, and be· 
yond that critical point i t  will start spin. 
ning in the other direction. But pitch, as 
mirror makers know to their sorrow, is 
queer stuff, and possessed of seven devils, 
and one must find for himself about how far 
the lens should pass across the tool. 

"What is actually taking place between 
the glass and pitch surfaces is  rather com· 
plicated. Tn Figure 6b, with the tool rotating 

Figure 2:  Turning a brass lap 

anti·clockwise as shown, the areas on the 
tool at A and C will tend to give the lens 
the same rotation as the tool. But around 
B the tendency of the tool i s  to turn the 
lens in the opposite manner, namely, clock· 
wise. Moreover, heat is  being generated, 
the pitch is flowing, and the slope of the 
surfaces i s  continually changing with the 
stroke. 

"In general it can be said that enlarging 
the central cavity in the tool will bring 
more of the polishing action to the outer 
parts of the lens, and trimming down the 
size of the tool to less than that of the lens 
will have the opposite effect. The length of 
stroke is, of course, important. 

"As with mirrors, it  is  desirable to reo 
move the lens as few times as possible. I 
use a match· stick to apply a drop or two to 
the lap when necessary. By carefully moving 
the spinning lens so as to expose as much 
of the center of the tool as is  safe, the 
rouge is applied at the center and allowed 
to work outward by centrifugal force. 

"The danger of  producing zones by par· 
ing away the tool at center or edge might 
argue for a full·sized tool, uniform through· 
out, the exact counterpart ( obverse) of  the 
lens surface itself. Zonal irregularities be· 
come apparent when two lenses with con· 
tact surfaces-say flint and crown of an 
achromatic doublet-are viewed under mono 
ochromatic light. The interference rings are 
not evenly spaced, there are too many of 
t hem, and they depart from circles as the 
l enses are moved eccentric to each other. 

"CENTERING comes next. When the 
lenses are polished, the dish is reo 

moved, the clamping nut H ( Figure 4) un· 
screwed and the spindle brought horizontal. 
For centering I use an attachment ( Figure 
4) that slips over the seat formerly occupied 
by the dish. This gadget comprises the rod 
K carrying the edging plate L and a screw 
M acting against an arm of K, and the 
guard N. The right adapter (A in  c, Figure 
6) is pressed on the tapered spindle end 
and a little hot pitch daubed on the flange 
at B. With the flame of a bunsen burner 
( Figure 5 ) -an alcohol lamp will do as 

well-the adapter and spindle end are 
given a warming and the lens cemented 

( Next page, please ) 
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Amateur Telescope Makers 
To make a GOOD telescope requires suitable materials. 
You cannot a fford to fail because of poor stuff. 

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

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

A suitable EYEPIECE : -positive, achromatic . .  $4.00 

A really accurate one-inch PRISM ( inferior prisms introduce 
distortions which ruin the definition of even the best mir,. 
ror ) . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  $6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. These services are free. Write for our price list of supplies. 
JOHN M. PIERCE 11 Harvard St., Springfield, Vermont 

TELESCOPE MATERIALS • FINISHED INSTRUMENTS 
OUR LINE is growing rapidly and our products constantly being improved. 
New offerings for this month : 

Improved Eyepiece Holder-rack and pinion with 2 Yz  inches of travel. Gives 
your instrument that professional touch and makes focusing a pleasure. 
Complete with saddle to  fit your tub e . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9.50 
Tolles Eyepieces-unexcelled for crispness of image and freedom from halo. 
Standard focal lengths 1 14 "  barrel stocked as standard. Yz", 14 ", %" . . . . . . . . $6.00 

Whether you make your own instrument or purchase a c ompleted one, we can 
furnish you the hest of its class. Write us your problems. Our technical advice 
is yours for the asking.  Send 6c for catalogue. 

TINSLEY LABORATORIES 
301 7  WHEELER STREET � BERKELEY, CALIFORNIA 

$50� Powerful Astronomical 
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ALUMINIZED 
Mirrors, diagonals, secondaries and 
other optical surfaces up to 14 inches 
F O R  T H E  P R O F ESS I O N A L- F O R T H E  A M AT E U R  

:Metals evaporated and condensed on 
optical surfaces in high vacuum. 
E liminate tarnishing and loss in re
flectivity. 24 hour service maintained 
with new high speed equipment . 

Theodolite Telescope 
Adjustable with tripod. Cost $450 . 00 .  Bought 
United States Government. Also parts of 
Teloscopes for amateur telescopes. Write for 
details. 

Prices reasonable 

LEROY M. E. CLAUSING 
5 5 07·5509 !12 Lincoln Ave. Chicago, III. 

R E F L E C T O R  M O U N TI N G S  
REAL PROFESSIONAL MOUNTINGS 

FOR AMATEURS 

Send for Circular 

LEE MFG. CO. 
1 4269 Northlawn Ave. Detroit, Mich. 

TELESCOPE MAKERS 
M I R R O R  O U T F ITS,  com plete with 2 g l ass d i scs, 
abras ives. p i tch  or H. C .  F .  beeswax. rou g e  and i n 
structions-6"-$4.00. F R E E  l e nses for making  e)'e .. 
piece fUrnished upo n  request. Other s i zes proport ion·  
ately low. Qual ity eaual to  any nn the market. 

8" P Y R E X  O U T F I T  as above. S pec i a l  $8.00 
PRISMS GUARANTEED SATISFACTORY 
%" or 1 1 / 1 6"-$ 1 ; 1 "-$2.75 ; 1 V2'-$4.50 ; 1 %"-$6. 
EYEPIECE HOLDERS, rack and p i n i on.  i m .  
proved model.  Prec i s i on  made. Standard I Y4 "--$7 .50 

RAMSDEN EYEPIECES-finest quat ity lenses 
i n  brass mounti ngs,  standard I V4 "  d i a m .  
V4 " or V, " F . L  •...  _ .. . ...... .. $4.00 ; I "  F . L  ........ ......... $2.50 
3/4" F .L. 3 lens eyep iece stand I V4" -dia . ................ $3.00 
7 Y, X  P E R t S C O P E  made by Wot tensak 
Cost G overnment $67.50 . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  $5.50 
A D J U STA B L E  S P t D E R  P R I S M  H O L D E R S . . . . . . $2.50 
F R E E  ('atalof) '1'ele.'iC01JeS, i1I'icroscoP6S. Binoculars, 
etc. Complete Instructions for Telescope MaNno, 1 0e. 

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

WElL'S CURIOSITY SHOP 
20 So.  2d.  St. P h i lade tph ia. Pa. 

TOLLE S E YE PIECE S  
Ten percent grea Ler transparency than the two· lens 
form. Perfectly colorless  image.,>,  free from trouble · 
some ghos ts.  ExceBent for planetary detail. 
Focat l e n gths V,' and V4 " @ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 

V. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8.00 
C. H. NICHOLSON 

29 1 2  N .  Rac i n e  Ave. C h i cago.  I I I .  

Wm. Mogey & Sons, Ine. 
Founded 1 8 8 2  

Highest grade visual a n d  photographic reo 
fracting telescopes. Write for catalogue. 

Plainfield, N. J. 

ALUMINIZING 
Evaporation Process 

Modernize your Re£lector ! 
Let us Aluminize your mirrors and diagonals 

Forget your silvering troubles ! 
Forget about tarnish ! 
Forget about lacquer ! 

We offer the highest quality work for the 
lowest prices consistent with that quality. 
Our equipment is the most efficient and up
to·date that can be made. That. with our ex· 
perience and knowledge of telescope work. 
allows us to give you the very best. \Vrite for 
our descriptive circular before having your 
mirror coated. 

AMERICAN TELESCOPE COMPANY 

4008 Addison St., Chicago, Ill.  
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THE AMATEUR ASTRONOMER 
( Continued from preceding page ) 

against the flange B ( Figure 6 c )  . By giving 
the spindle a few turns and looking at the 
lens, the reflections from the lens ( of dif
ferent parts in the room, lights, and so on)  
will be seen to wabble. The 
lens is then moved a trifle on 
its seat and the spindle again 
given a turn. If you have re
duced the wabble-if the re
flections show less movement 
-you moved the lens in the 
right direction_ If not, and it 
has increased, you have made 
a bad matter worse. A few 
tries and the secret is out and 
you know which way to move 
the lens to reduce the wabble 
and finally to wipe it out alto
gether. What you see in the 
lens as it rotates remains 
fixed_ The axes of the spindle 
and the lens coincide. Prob-
ably the pitch has cooled off 
before the job is done, but a few passes 
of the flame allow the adjustment to be 
carried on indefinitely. 

"We are now ready to edge the lens. On 
goes the edging plate L ( Figure 4 ) , and 
the screw M i s  advanced until the edging 
plate just touches the lens. The dish is 
placed as shown, with some IF Carbo and 
water in it, and a spoon. The motor is 
started, the guard N dropped and the Carbo 
spooned on to the edging plate. As the 
plate is brought to bear on the lens under 
the action of screw M, and the Carbo is 
dragged under the lens edge, the ear de
tects a vibration of the plate due to the 
pounding cam action of the lens. In a short 
time, . as the glass wears down, this pound
ing disappears and one has only to watch 
with an outside calipers (0, Figure 5 )  for 
the lens to come down to the required 
diameter. The lens is  removed under a little 
heat, placed in kerosene ( or gasolene) 
over night, when it can be washed clean 
with soap and water. 

"What I have here described ( as well 
as in Chapter XI, Part I,  A.T.M. )  are 
the wrinkles and methods worked out by 
myself without being prejudiced by a 
knowledge of professional practice. Un
doubtedly some of them will appear c·rude 
and amusing to the professionaL For ex-

Figure 3: Rechanneling the lap 

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

ample, it may be that a better way of 
making a lens run true on a spindle is to 
use a fork ( d, Figure 6) and, as explained 
on pages 69-70, A.T.M., I have used them 
both, but I remember a bad scratch that 
developed when I used the fork. There may 
be other simpler and more orthodox ways, 
but it's been lots of fun working out one's 
own technique. 

"To me a lens is  a wonderful and beau-

Figure 4: The centering gadget 

tiful object, and I shall be well repaid if  
what I have described will start others of 
our now large foll�wing of telescope makers 
to try equipping their instruments with 
their own oculars."-Pasadena, California, 
December, 1934. 

WE nominate Mr. Porter's article, 
above, for inclusion in the new 

"A.T.M. Supplement." 
And what i s  the new "A.T.M. Supple-

Figure 5:  Centering the lens 

ment" ? It is something that, as yet, isn't. 
It is something that is to be. We plan to 
publish, next fall, a companion volume to 
A.T.M., similar to it in binding, format 
and typography but thinner-perhaps 128 
pages. Into this we shall pour a general 
collection of items long and short, which 
we either have on hand or can think of, 
such as reprints of articles on telescope 
optics, odd data, more "contributions from 
advanced amateurs," and general material 
of use to telescope makers, all brought to
gether in one book, an omnium gatherum. 
Reprinted items from past numbers of the 
present department m ay also be included. 
This book will be sold either with A.T.M. 
or separately, as desired. We have already 
started to assemble the ingredients of this 
book, but we want also to get the ideas of 
our readers, concerning what they think 
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ought to be put into it to make it a round 
peg in a round hole. 

Above all, we want this to be a practical 
book-no articles on purely theoretical 
optics or about the pretty stars. Tentatively, 
we think there should be a good, solid sec
tion on telescope mounting design. Whom 
do you nominate that is  qualified to con
tribute that section ? A short section on 
making setting circles ; we have one or two 
small things on this already, but who has 
further material ? Who can furnish a com
pact chapter on clock drives-not merely 
about them but telling exactly how to make 
them ? What other subjects need coverage 
and who will cover them ? Gentlemen, name 
your poison. We solicit your advice but do 
not guarantee to take it ! And we must 
move with celerity. Write to us. 

T AST month, after your scribe had read 
L and passed, supposedly to the printer, 
the final proofs of the pages for this de
partment for the March number, a nefari
ous gang of his fellow editors ( or fellow 
clowns)  secretly conspired to insert his 
photograph in these pages, under a caption 
which read "The Mentor of the Amateur 
Telescope Makers." In an accompanying 
note they accused him of modesty, an un
scientific statement which is also libelous, 
and they even called him a gentleman. The 
very picture itself was a libel, being one 
which they are believed to have scavenged 
from a waste basket after your scribe threw 
it there because it too closely resembled 
that of Al Capone. In brief, the only ac
curate statement connected with this whole 
deep-dyed plot was the assertion that your 
scribe would not see the picture in the 
magazine iIntil too late ; and this i s  the very 
assertion that, with sad, wet tears in his 
voice, he is dead certain nobody on earth 
will ever, ever believe-no, never. And did 
not the conspirators know that very fact ? 
Aye, they even admit it ,  and they actually 
laugh about it. Your scribe's most fervent 
disclaimer, they say, will merely be regard
ed as a part of his original put-up job, and 
so will all further disclaimers, right on out 
to infinity and beyond. 

In these heart-rending circumstances, 
with his spirit crushed, and in a hopeless 
fix, your despairing scribe has picked out 
a nice hole, is now about to crawl into it 
and pull the hole in after him. Goodbye, 
goodbye-alas, goodbye forever l -The De
mentor of the Amateur Telescope Makers. 
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softwood 1!J\nber. The benefit gained by 
priming �with aluminum paint was greatest 
for woods that have much summer wood, 
such as southern yellow pine and Douglas 
fir. When repainting was neglected for some 
time, coatings applied over aluminum 
primer suffered less damage and the sur· 
faces were then more easily and durably 
repainted."-A. E. B. 

HEAVY·WEIGHT 

A three-year-old English boy who 
weighs 140 pounds has been 

reported to the British Medical 
Journal. Doctors have not decided 
upon the cause of the excess weight 
in this particular case but most be
lieve that he is Buffering from a 

, gland disorder known as Frohlich's 
disease. 

DYED SPONGES 

FOR years many attempts have been 
made to discover a dye which could be 

used on natural sponges. It was recognized 
that such dyed sponges would have so much 
better eye appeal that they would be able 
to compete more successfully with the arti
ficial kind. 

Such a dyed sponge has now been placed 
upon the market. It is guaranteed to be of 
a genuine Sheepswool variety, "Sheeps· 
wool" being the designation of a very soft 
and clean ocean sponge. These new sponges 
in various pastel shades are wrapped attrac
tively in Cellophane and may be found in 
most any department store. 

JAPANESE FISH TELL 

WHETHER BABY MAY BE 

EXPECTED 

AFTER discovering a male that puts on 
a "wedding dress," it was only one 

step further scientifically to find in his mate 
a lady who responds immediately and ob
viously to prospective motherhood. This in· 
teresting couple is Japanese and belongs 
to a family of fish called the bitterlings. Mr. 
Bitterling's change of outfit during the 
breeding season has been found to have a 
limited use in medical science. Mrs. Bitter· 
ling's odd practice of suddenly elongating 
a tiny projection from ber body is now be
lieved to possess important possibilities in 
medicine, among them a speedy test for 
pregnancy. 

At the obstetric and gynecologic clinic 
of Prof. N. S. Heaney, Rush Medical Col
lege, Chicago, three physicians, Drs. A. E. 
Kanter, C.  P.  Bauer, and A. H.  Klawans, 
have been using the female Japanese bit
terling to make pregnancy tests on their 
women patients. Results are so promising 
that a preliminary report of their work is 
carried in the Journal of the American 
Medical Association. 

Less costly in laboratory funds and ani-

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

The cream of the travel books of well-known 
authors and leading publishers at a fraction of 
their original cost. 

Full library size, 5% by' S 1,4  inches, rich cloth binding, tine antique paper. 
End sheets earry full-size illustrations. In their original editions these 
books sold at from $2 to $6. In this fine new edition, printed from the 
original plates, now $1. 

I .  The Call o f  E n g land.  By H. V. Morton. A stimulating tour. 
2. W h e n  You Go to L o n d o n .  By H. V. Morton. WI!! make every day in 

London a satisfying holiday. 
' 

3. H e re's  I reland.  By Harold Speakman. Around the circuit of fascinat
ing Erin. 

4 .  F r a n ce from Sea to Sea. By A. S.  Riggs. It covers all France. 
5.  C o m e  With Me T h r o u g h  F ra n ce.  By Frank Schoonmaker. An enter

tainment and interpretive guide. 
6. The Paris  T h at ' s  N ot in the G u i d e  Books. By Basil Woon. Starts with 

cocktails at the Ritz, and Paris Is ours. 
9 .  I s l a n d s  o f  t h e  M e d iterra n e an .  By P. Wilstach. Islands of enchant

ment-Marjorca, Corsica, Elba, Sicily, Rhodes, etc. 
1 0. Sea and Sard i n ia.  By D. H. Lawrence. Unspoiled Sardinia by a great 

novelist. 
I I . Span i s h  Towns and PeO P l e .  By R. M. McBride. Vivid pictures em

bracing every Important city. 
1 2. Come With Me T h r o u g h  Italy.  By Frank Schoonmaker. All the out-

standing features. - .  
1 ,3. Pla n n i n g  a T r i p  A broad. By Edward Hungerford. An indispensable 

guide. 
1 4. T h r o u g h  E u ro p e  on Two D o l l ars a Day. By Frank Schoonmaker. Your 

dream of an Inexpensive trip fulfilled. 
1 5. F i n d i n g  the Worth - W h i l e  in E u rope.  By A. B. Osborne. A dellghtful 

appraisal of the worth-while things. 
1 6. Towns of  Desti ny. By Hilaire Belloc. Famous towns which have star

red in history. 
1 8 .  In Co ld est Africa. By Carveth Wells. African explorations full of 

surprises. 
1 9 . The Out Trai l .  By Mary Roberts Rinehart. Our West-mountain 

trails, Painted Desert, pueblos, etc. 
' 

20.  U n d e r  t h e  Sky i n  Cal ifornia.  By C. F. Saunders. Mountain, desert, 
and canyon. 

2 1 .  L o n d o n ,  Paris and R o m e  i n  Seven Days. By A. Milton. Dally programs 
that are triumphs of selection. 

22. O n  M e d iterra nean S h ores. By Emil Ludwig. The Author of "Napoleon" 
writes of Italy, Greece, Egypt, North Africa. 

23. M eet the G e r m a n s .  By H. A. Phillips. Modern Germany and its people. 
24. The R o m a n t i c  East. By S. Greenbie. Gorgeous panorama of India, 

Slam, China and Japan. 
25. Ramb les in Old L o n d o n .  By G. B. Gordon. Historical London ; church

es, taverns, and scenes of historic events. 
27. Two Vagabonds i n  Spai n .  By Jan and Cora Gordon. Two artists In 

out-of-the-way Spain. 

28. A s  I t  Is In E n g la n d .  By A. B. Osborne. 
Villages, castles, cathedrals, and land
scapes. 

29. P i ct u re Towns of E u rope.  By A. B.  Os
borne. Cities with medieval color-Car
eassonne, San Gimlgnano, Toledo, Roth
enberg, etc. 

30. Togeth er. By Norman Douglas. Summer 
days in an Alpine Village. 

3 1 .  Paris  o n  Parade. By R. F. Wilson. Pag
eant of Paris-boulevards, restaurants, 
Latin Quarter, etc. 

32. A n  Ital ian H o l i day. By P. Wllstach. A 
zigzag journey through Italy, full of in
formation and drama. 

33. Old G lam ors of New A u stria.  By S. A. 
Clark. Touring post-war Austria. 

34. The C o n q uest of O u r  Western E m p i re. By 
A. C. Luat. Our great Northwest, in 
swift, exciting episodes. 

35.  Red T i ger. By P. Russen. Travel and adventure 
in Mexico and Yucatan. 

36. Let'. Do the M e d i terranean.  By Carveth Wells. 
A Mediterranean cruise. Lively and amusing. 

37. Mostly M i ss iss i ppi . By H. Speakman. Down 
the Mississippi with its cities, towns, and 
country. 

42. The Road to Obl ivion. By V. Zen.inov. Through 
Siberia, to the Pole of Cole at 950 below zero. 
Memorable tale of adventure. 

43. The I s land of Pengu ins .  By Cherry Ke.rton. The 
amazing and amusing penguin world. 

44. Whal i n g  in the Frozen South. By A . J. VlIIlers. 
Thrilling adventures on a modern whaler. 

45. The Road Round Ire land.  By Padrolc Colum. 
Ireland by one of its most famous writers .  

4 6 .  Towns and P e o p l e  of M odern G ermany. B y  
Robert Medill McBride. T h e  o n e  complete vol
ume to point the way. Full of human interest. 

47. In the Land of the L i o n .  By Cherry Kearton. 
The pioneer of big game photography shows 
the drama of wild life in Central Africa. Ex· 
citing adventures. 

48. The Cri mson J ester : Zapata of Mex ico. By H. 
H. Dunn. Zapata, the s uper-bandit, who wrote 
his name in blood across a region greater than 
the Aztec Empire. The background is primitive. 
lazy, lovable Mexico. 

49. Trai ls Throug h  the Golden West. By Robert 
Frothingham. The playgrounds of our golden 
West ; a glowing pageant of history. adventure 
and romance. 

50. Weather. By E. E. Free and Travis Hoke. The 
thousand and one questions concerning weather 
-rain. wind. clouds. forecasting, etc. Enter
taining, scientifically accurate. 
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3 8 .  T h e  Adventures .f a Tropical Tramp. B y  Harry 
L. Foster. Adventure in South America .  

� - - - - - - - - - - - - - - - - � 
39. J un g l e  Portraits. By Delia Akeley. With her 

husband. Carl Akeley. and alone. Mrs .  Akeley 
hunts and photographs jungle Ufe. 

40 . M eet the S pan i ards. By H. A. Phillips. Bull 
fights, cathedrals.  palaces. fiestas. promenades ,  
ete. 

4 1 .  The S poi l  of tM Cari bbean I s lands. By Archie 
Bell. Necklace of the Caribbean-Virgin Is
lands,  Martinique. Dominica. St. Kitts. Bar
bados,  etc. 

At all book.elleT' or direct from 

the publishers 

M c B R I D E  $ 1  TR A V E L  B O O K S  

R O B E R T M .  M c B R I D E  & C O .  S.A. 
4 West 1 6th St., N e w  York 

P l e a s e  send t h e  books marked w i t h  a circle. I 
enclose $. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Plus 10 cents postage 
for each volume. ) 

o Check here if wanted C . O . D .  
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mal life than the Friedman and Ascheim
Zondek pregnancy tests now in use, this 
fish test is  expected by its authors also to 
surpass in clinical advantages. The other 
two tests must be done on rabbits and 
mice, and to complete them the animals 
have to be operated on and destroyed_ Not 
so with Mrs. Bitterling. She sends out her 
little flag of motherhood over and over 
again, with a two or three week interval 
for recuperation. The fish are inexpensive 
and easy to maintain because they take a 
small amount of space, food, and care. 

The physician or laboratory worker places 
a properly selected fish in a bowl contain
ing a quart of  water and a small amount 
of kidney secretion from the woman patient. 
Usually within the first 24 hours, the fish 
flies her signal by quick growth in the little 
oviduct which protrudes from her under
side. The other two tests mentioned require 
two or three days for completion. 

USELESS 

FRUSTRATION of purpose 
seems symbolized in a new 

variety of evening primrose which 
develops full-sized buds but never 
opens them. This plant was reo 
cently found among a group of 
experimental plants by Dr. George 
H. Shull of Princeton University. 

MOST POWERFUL 

ELECTRIC LOCOMOTIVES 

A TOTAL of 57 streamlined electric 
engines, to be the most powerful elec

tric passenger locomotives ever built in the 
world, are now being constructed for the 
Pennsylvania Railroad. Costing almost 
15,000,000 dollars, these new giant electrics 
have been specially designed for the rail
road's high-speed passenger service which 
was inaugurated between New York, Phila
delphia, Baltimore, and Washington early 
in 1935. They will be capable of making a 
regular operating speed of 90 miles per 
hour, and will haul trains of standard size 
and length. Twelve 57-inch driving wheels, 
six on each side, will drive the fully stream
lined, articulated engines along the tracks 
with full power of 4620 horsepower at high 
speed. 

Each end of the locomotive will slope 
gently inward from the floor to the cab 
roof, with rounded shoulders running to
ward the central operating compartment. 

• 

/ 
I 

/ 
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The engineman's control position will be 
at the center of . the cab, giving unobstruct
ed view of the track and making possible a 
design of the cab extremely pleasing to the 
eye. 

Eighteen complete chassis will be built 
at the Pennsylvania's Altoona shops, and 
that works also will apply the electric pro
pulsion and control apparatus to the chassis 
of 25 additional engines. Twenty-five 
chassis, to be equipped at Altoona, will be 
built at the Baldwin Locomotive Works 
at Eddystone, Pennsylvania. The General 
Electric Company at Erie, Pennsylvania, 
will build 14 complete locomotives, and the 
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Upper right: New 
black alloy piston 
and a standard 
type. Left : Photo
micrograph of a 
scratch on an un
t r e a t e d  p i s t o n. 
Right: Same dia
mond point leaves 
n o  n o t i c e a b l e  
scratch on a treat
ed aluminum piston 

electric propulsion and control apparatus 
for nine additional engines. The Westing
house Electric and Manufacturing Com
pany at Pittsburgh, Pennsylvania, will build 
the electric propulsion and control ap
paratus for 34 locomotives. 

Each locomotive will cost in the neigh· 
borhood of 250,000 dollars. 

The Pennsylvania's new passenger en
gines will be 79% feet long, of all-steel con
struction, and will weigh 460,000 pounds. 
Each will operate on an 1l ,000-volt, 25-
cycle, single-phase system, the current to be 
fed by overhead wires through a panto
graph. The maximum starting tractive effort 
will be 72,800 pounds. 

BLACK ALUMINUM 

ALLOY PISTONS 

THE latest step in the evolution of the 
aluminum alloy piston is Alumiliting

a process which forms a hard, smooth 
aluminum oxide surface as an integral part 
of the piston. This surface has fine bear
ing qualities and materially increases the 
resistance of the piston to scuffing_ The life 
of a piston thus treated i s  substantially 
lengthened ; cylinder wall wear is reduced. 

/ 
/ 

The engineers of Aluminum Company of  

America are responsible for the  develop
ment of this piston. The hard surface is 
obtained by electrolytically treating the 
piston by the Alumilite process. The 
aluminum alloy pistons are electrolytically 
treated in large tanks ; the equipment reo 
sembles that used for electroplating. If de
sired, the operation can be made fully auto
matic and continuous. Machining and grind· 
ing are done before treatment and the thick
ness of the Alumilite finish can be con
trolled uniformly and within close limits. 
The outside surface is  made out of the metal 
and is  not a layer of material deposited on 
the surface. This accounts for the tenacity 
with which it adheres to the piston sur
face and explains why there is little change 
in diameter during the treating process. 

The Alumilite finish has the hardness and 
smoothness of a fine bearing surface. In 
addition, it contains innumerable invisible 
surface cavities which absorb oil, and the 
importance of this, when the engine i s  first 
started, is  recognized. The hardness of the 
Alumilited surface is of material benefit 
in reducing ring-groove wear and in main
taining piston pin bore diameters within 
their original limits. Unusual protection 
against scuffing is obtained. 

PSYCHOPATHIC LEADERS 

T EADERS, followed and even revered in 
L their time, are often "the most bizarre 
of the psychopathic types" of the period 
in which they live. Dr. Ruth Benedict in 
her illuminating ethnological study "Pat
terns of Culture" does not exempt some of 
those personality patterns which have 
played important parts in American de
velopment. 

One of the new giant electric locomotives described above 

"The Puritan divines of New England in 
the 18th Century," she writes, "were the 
last persons whom contemporary opinion in 
the colonies regarded as psychopathic. Few 
prestige groups in any culture have been 
allowed such complete intellectual and emo
tional dictatorship as they were. They were 
the voice of God. Yet to a modern observer 
it  i s  they, not the confused and tormented 
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women they put to death as witches, who 
were the psycho-neurotics of Puritan New 
England. A sense of guilt as extreme as 
they portrayed and demanded, both in their 
own conversion experiences and in those of 
their converts, is  found in a slightly saner 
civilization only in institutions for mental 
diseases • • • •  "-Science Service. 

SALESMAN B UYS SAMPLE 

A N aluminum salesman received a re
l"\.. quest to call on a certain customer. 
Upon his arrival he found that what the 
customer wanted, and wanted in a big hurry, 
was a small piece of aluminum about .00035 
of an inch thick and perhaps five or six 
inches square. Thinking fast, the salesman 
asked the customer if  he had a nickel in 
his pocket. The customer had. Whereupon 
the salesman took it, stepped out to a near
by store, purchased a chocolate bar. Return· 
ing, he removed the aluminum foil wrapping 
from the chocolate bar and handed it to 
the customer. 

Then he split the confection with him 
and a good time was enjoyed by all !
Aluminum News Letter. 

CRICKET HOUSES FOR 

CRICKET FANCIERS 

D ID you ever see a cricket wash her 
face, comb her hair, eat her dinner, or 

lay an egg ? If you have never owned a pet 
cricket, you have missed a lot of fun. 

A new-style patented cricket house is 
not only arranged for convenience in feed· 
ing the crickets, portability, and ventila
tion, but is made so that a high degree of 
visibility i s  possible at all times. Through 
its two vertical glass sides that hold in 
place the soil filling, the activities of the 
lively growing crickets are always in view, 
and many of the eggs laid by the females 
are plainly visible beneath the surface of 
the soil. One female cricket will lay as 
many as one hundred and fifty eggs in one 
of these houses. Not only can the eggs be 
seen in the soil, but the actual laying of 
an egg may be closely watched without dis· 
turbing the tranquillity of Mama Cricket. 

You can see the growing crickets "change 
their clothes" of brownish-black and ap· 
pear in a nice new suit of light-straw color. 
It usually takes a cricket about 15 minutes 
to make this change, and within two or 
three hours after the change has been made 
the new light-colored suit will turn nearly 
black. 

ANGORA Is ANGORA 

WHEN is  an Angora not an Angora ? 
This seemingly foolish question was 

involved in a recent proceeding brought by 
the Federal Trade Commission against the 
Joseph Benn Corporation, a prominent yarn 
manufacturer of Greystone, Rhode Island. 
The Benn Corporation used the name 
"Angora" to describe yarns made entirely 
of Angora goat hair. The complaint issued 
by the Commission alleged that this was an 
unfair method of competition and that 
"Angora" only applied to rabbit hair. On 
January 25, 1935, after the taking of ex
tensive testimony, and after reading the 
briefs and hearing the arguments of coun· 
sel, the Commission dismissed the com-
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Test Your Business I(nowledge 
If you cannot answer correctly every one of the 40 
simple questions enumerated below----

send immediately for a copy of 

TRADE MARKS 
AND 

UNFAIR COMPETITION 
By ORSON D. MUNN 

Editor, Scientific American 
M ember of the N ew York Bar 

Do You Know • .  

1 .  What a Trade M ark i s ?  

? 
. . 

2_ The function of a Trade M ark ? 
3. When the Federal Trade M ark Law went 

into e ffect ? 
4. Is ownership of a Trade M ark recognized 

by Common Law ? 
5. Why Trade M arks should be registered in 

the U. S. patent office ? 
6. What kind of Trade M arks are not regis. 

trable ? 
7. What kinds of Trade M arks are regis. 

trable ? 
8. Can an association, not actually engaged 

in selling, register a Trade M ark ? 
9. What the 10 year clause is in the Trade 

M ark act of 190 5 ?  
1 0 .  What the 4 9  general classes of  M erchan

dise are in the Patent Office classification ? 
1 1 .  How specific the applicant must be in the 

registration of a Trade M ark ? 
12 .  Whether a Trade M ark is merely an adver'· 

tising symbol ? 
13 .  The tests of similarity under the law in 

Trade M ark registration ? 
14 .  Why a Trade M ark search is needed before 

investment in sales promotion ? 
1 5. Why "Kantleek", " Mello", "Bestok" and 

"Unxld" were refused registration ? 
1 6. Who can use Red Cross as a Trade M ark 

and who cannot and why ? 
1 7. Why "Dublin" was a valid Trade M ark for 

soap ? 
18.  Why "French" was rej ected as a Trade 

M ark for paint ? 
19.  What is meant by the use of a geographical 

word in a modifying sense such as "Ameri
can Girl " ?  

20 .  W h y  "Plymouth" a n d  "Gibraltar," ap
parently geographical names, were held 
valid under the law ? 

2 1 .  When the portrait of a living individual 
can be used as a Trade Mark ? 

22. Can a color or design of a fraternal order 
b e  a Trade M ark ? 

23.  Why " O l d  Country" soap was refused 
registration as a Trade M ark ? 

24. What are the elements of a Trade Mark ? 
25 .  What are the nine di fferent types of Trade 

M arks ? 
26. What are the eight desirable tests of a 

Trade M ark ? 
27. How Trade Mark rights may be lost ? 
28. When a Trade M ark can be assigne d ?  
2 9 .  Whether lack of  knowledge is an adequate 

defense in Trade M ark infringement litiga. 
tion ? 

30. Whether the fact that l itigants were not 
competitors trading in the same lines is a 
complete defense in Trade M ark infringe
ment litigation ? 

3 1 .  What is unfair competition under the law ? 
32. What is the distinction between infringe. 

ment and unfair competition ? 
33. What is the nature of Unfair Competition ? 
34. What is meant by simulation of merchan

dise and dress of goods ? 
35.  How Trade Names and Trade M arks ac

quire secondary meanings ? 
36.  When substitution is illegal ? 
37. The legal restrictions in the use of cor

porate names ? 
38. How are accountings and damages de

termine d ?  
39 .  Are there penal laws in addition to civil  

laws for the protection of  Trade M arks ? 
40. What three elements are necessary for the 

Federal Trade Commission to have juris
diction over trade practices ? 

Enthusiastically Acclaimed by Experts 

"HERE is a terse law book edited for the business man and readily 

comprehended not only by experts but by the general public. 

To the business man the book should be invaluable." University 01 

Pennsylvania La", Review. "The book gives a very dear and helpfuL 

explanation of some of the important points about trade marks which 

the business man should know." Journal 01 the Patent Office Society. 

"With its well arranged subject matter, marginal headings, and help·  

ful illustrations, the book is a pleasure to read and should be a 

vaJuable reference work for the present or prospective trade-mark 

owner." Bulletin of the United States Trade Mark Association. 

SPECIAL OFFER : The hook is only 88 pages long. It can easily he read and assimi
lated in two hours. It costs $2 .00 delivered postpaid. If not satisfied, you may return the 
book and your money will be refunded. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . I SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. I 
I Send me a copy of "Trade M arks and Unfair Competition," by O rson D. M unn. Enclosed I 
I is $2.00. If I am not satisfied, after examining the book. I may return it within ten days I and you will refund my money. 

I I 
I Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
I I 
L.-"���.==========,==================�_! 
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Reproduced from page 95 of 

THE FINGER PRINT INSTRUCTOR, by Frederick Kuhne, 
Bureau of Criminal Identification, Police Department, City 
of New York-$3. 1 5  postpaid. 

FIG. 47 

16 '17 18 

2.1  

2,2, 
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���-- 2.5 

3 

2 

AN ENLARGED FINGER PRINT 
Numbers 1, 5 ,  33, and 34 are described as short ridge lines ; 2, 9, 14, 16, 19, 
20, 25, and 32 as a bifurcation of ridges ; 3, 4, 6, 7, 8, 1 0, 1 1 ,  13, 17, 18, 2 1 ,  
23, 24, 2 7 ,  2 8 ,  29, 3 0 ,  and 3 1  as abrupt ending ridges ; 15 and 26 are called 
islands ; and 12 shows several small ridge dots and ridge terminations caused 
by a cut. 

JUST as in the Hauptmann trial, finger 
prints are always of vital importance. 

Although everyone may not qualify as a 
finger print expert, everyone should be in· 
terested in the study of prints. It  is both 
fascinating and scientific. The Finger Print 
Instructor was prepared as a text book for 
the guidance of experts and is generally 
used by police departments for training. It 
is simply written, comprehensively illus· 
trated, and includes questions and answers 
for comparison and self·examination. It is, 
therefore, a complete, authoritative instruc· 
tor for all persons interested in finger 
prints. If you are considering a stimulating 
scientific hobby, a study of this book will 
provide you with all the essential informa· 
tion. It is easy to read, easy to understand, 
and the directions on how to apply your 
knowledge are easy to follow. 

The book is divided into three parts : 

PART 1 .  Finger impressions, their uses, 

description of the various patterns, the 
taking of prints, and their classification. 

PART 2. Making comparisons and the 
filing of prints, with schedule of various 
classifications in their order of filing, 
preparing cases for court and powder· 
ing impressions. 

PART 3. Questions relative to the finger 
print system, with their answers, and 
plates or illustrations showing various 
patterns, etc. 

Send for your copy today. You will find 
The Finger Print Instructor a fascinating 
and valuable book, and will take pride in 
owning a copy. It is  the sort of a book you 
will refer to again and again when you 
and your friends read about and discuss 
crime and how to .prevent it. Fill in and 
mail the coupon below with your remit· 
tance. 

Use the coupon for your convenience in ordering 

r - - - � - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - l 
I SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. I 
I Send me a copy of The Finger Print Instructor, by Frederick Kuhne. Enclosed is I 
I my remittance of $3.15 postpaid. I 
I I I Name . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
I Address. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  I 
L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I 
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plaint against the Joseph Benn Corpora. 
tion, thereby affirming their right to use 
the word "Angora" to describe yarns made 
of Angora goat hair. 

From this it would appear that in spite 
of all the flux and change in modern times 
an Angora is officially still an Angora. 

DEODORIZER 

ODORS about the house, and especially 
those left after cooking strong ' foods 

in winter time when it is  too cold for prop
er ventilation, are disgusting not only to 
the family but more so to visitors who may 
be present. Various fumigants and deodor
izers have been used to destroy such odors 

Deodorizer "match sticks" 

but more often they simply blanket the odor 
with a more powerful scent of some kind. 
In cases where such things as incense are 
used, the resulting combination of odors is 
frequently more obnoxious than the orig
inal. 

We have just had the opportunity of test
ing a new deodorizer which seems to fulfill 
its purpose admirably and leave but a slight 
scent of its own. This deodorizer comes in 
the form of matches, the long heads of 
which are a composition of black material. 
When struck as one would strike an ordi
nary match and inserted in a hole in the 
box container, these Fumettes, as they are 
called, smolder without flame for two or 
threc minutes. Each one effectively clears 
the air of such odors as those remaining 
after cooking fish or cabbage. They are sold 
in boxes of 30. 

TREASURE TROVE 

THE treasure in a pirate cave 
in an island off the coast of 

Spanish Honduras consisted of 
broken rum bottles knee-deep_ This 
was one of the archeological sur
prises found by Dr. W. D. Strong 
of the Bureau of American Eth
nology. Rum fellows, those pirates!  

LONG DISTANCE 

THERMOMETER 

THE chemical engineer can now sit at 
home in the suburbs and see just ex

actly what is going on in the vats and tanks 
of his plant, miles away. The Bristol Com
pany has introduced a new device known 
as the Metameter, for the indication and 
recording of temperatures, pressures, lev· 
els, and other process conditions or opera· 
tions at any distant place, up to several 
thousand miles from the detecting instru
ment. The Metameter combines a trans
mitter, an electrical circuit for conveying 
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the impulses to the receiver, and a receiving 
instrument which mechanically translates 
the impulses received into the measure
ments made_ These are recorded continu
ously on a 12-inch chart. The durations and 
not the intensities of the transmitted im
pulses are proportional to the values 
measured. Therefore, neither voltage fluc
tuation nor the resistance of the line affect 
the accuracy of recording and only a two
wire circuit, such as existing telephone 
lines, is  required.-A. E. B. 

JAIL NEST 

MOTHERHOOD means a six· 
months' jail sentence to the 

female of one species of African 
hornbill, The male bird seals the 
female into her hollow-tree nest 
and feeds her and her brood 
through a narrow slot in the clay 
wall of her voluntary prison, 

SPLASH AND DRIP PROOF 

MOTOR 

CONDITIONS in many industries fre
quently make it impossible to place 

electric motor drives where water will not 
be splashed, or will not drip onto the 
motor frame. For such applications West
inghouse has developed squirrel cage motors 
completely proteCted against splashing and 

A stream of water from a hose fails 
to penetrate this water-proof motor 

dripping liquids. The motor frame and the 
end brackets are solid cast iron, to resist 
the effects of moisture. An efficient system 
of baffies in the bearing brackets allows 
ample ventilation yet prevents liquids from 
entering the motor interior. 

DRUG ADDICTION 

FOUGHT BY SCIENCE 

THE dramatic nation-wide drive against 
drug addiction being carried on by 

federal law enforcement agents is  being 
paralleled by an attack on the same prob
lem by medical scientists. If the scientists 
succeed, there will be no further need for 
the legal fight, because the scientists are 
pushing ahead in efforts to achieve a non
addicting substitute for morphine. 

The biggest advance in this scientific fight 
is the production in the University of Vir
ginia laboratories by Dr. Lyndon F. Small 
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T H E  W O N D E R S  O F  S C I E N C E  
is just one department in the new weekly newspap'er 
which gives to young people the news of the week in stories 
and pictures. A score of other features are listed below. 

The Boys� and Girls� NEWSPAPER 
Is not like any other publica
tion offered to boys and girls 
in this country. It brings every 
Thursday in delightful form 
the news of what the world is 
doing without the sensational 
features which conscientious 
parents wish to keep out of 
the home. Boys and girls pre
fer this new weekly because 
it is their own. It stimulates 
their imagination with 
wholesome departments 
and features that make 
reading hours pleasant 
and profitable. 

The editors and contrib
n t o r s  k n o w  w h a t  c h i l 
dren like. They are yout'h
ful-minded and have no 
idea of forcing them with 
reading that is good for 
them, merely for their 
education and mental 
development. They plim 
to educate them while' they 
are being entertained. They 
expect to cultivate good 
reading habits with a skiiI
ful mixture of facts, news, 
sports, stories and features which will 
captivate their youthful imagination. 

PRESIDENT ROOSEVELT has taken 
time from his busy life to write a word 
of welcome : 

"I am delighted to hear that a boys' and girls' 
newspaper is to be launched in America. I have 
heard of the 'Children's Newspaper' which has 
been successfully published for years In England. 
A somewhat similar publication in America 
should be helpful in the education and develop 
ment of our boys and girls. I hope 'The Boys' 
and Girls' Newspaper' wlll find a real need and 
be welcomed by the young peol)le of this country. 
I wish you success. 

FRANKLIN D. ROOSEVELT" 

This new kind o f  newsp aper is being acclaimed 
far and wide as good news for families who want 
to give boys and girls every educational advan
t age. "The Parents' M agazine" is devoting all of 
its resources and its editorial experience to mak
ing this new publication a success. No eHort or 
expense will be sp ared t o  captivate the interest 
o f  young folks. 

Children are delighted 
with the bronze button 

Those subscribing now are enrolled 
as Charter Subscribers. They are proud 
to wear the Bronze Button. They prize 
highly the Charter Subscriber Certifi
cate. Let your child be a leader in 
this new competition for knowled�e 
and wholesome entertainment. SUB· 
SCRIBE NOW. It will always be an 
honor to be one of the fortunate 
Charter Subscribers. Many are framing 
the engraved, gold seal Certificate_ 
The Charter Subscribers' Roll will soon 
be closed, so act today ! You pay noth
ing until you see and approve the 
paper. 

20 FEATURES 
offered in every issue 

The News of the Week in Word and Picture. 
Pictorial News Map Showing Events of the Week 

All Over the World. 
A Picture Page of Boys and Girls in the Lltuellght. 

Illustrated News of the Sport World. 
A Fascinating Short Story. 

A Serial Story by a Well-Known Author. 
A Home JIIaking Page for Girls. 

Funnies-Comic Strips of Clean Fun. 
Selected Cartoons of the Week. 

Science and Invention and Aviation. 
The Selected Best Humor from School Publications, 

How Things Are JIIade. 
Animal News Club. 

Puzzles of All Kinds. 
Thought-Provoking Editorials. 

lladio Personalities and a Schedule of Broadcasts 
for Young Foll". 

Letters from Our Readers. 
Magic Tricks and How to Do Them. 

Prize Contests. 
True Adventure Stories. 

Illustrated Review of Heconlluended Movies. 

15 WEEKS FOB $1.00 
As a Special Introductory Offer you may 
enroll your child for a 15 weeks' Sub
scription for only $1.00. You need send 
no money now. A bill for $1.00 will be 
sent you when the first issue is mailed_ 
If after you have seen the paper, you or 
the boy or girl subscriber are not thor
oughly satisfied, say so and we shall 
cheerfully cancel all obligations. Could 
anything be fairer? THIS EXCEPTION
AL OFFER IS OPEN FOR A LIMITED 
TIME ONLY. DON'T LET YOUR CHILD 
MISS THIS OPPORTUNITY. 

MAIL TillS £OUPON NOW 
I�������������������;�--------------l 
I Dept. 23, 9 East 40th St., New York, N. Y. I 
I Please place on the roll of CHARTER SUBSCRIBERS to the BOYS' AND GIRLS' NEWSPAPER I 

the following name for the trial period of 15 weeks. I I Name . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  Age . . . . . . . . . . . .  , . . . .  ' I I Address . . . , . . . . .  ' . .  (Write clearl�). . . . • . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . .  , . , . . . . .  I 
I City . . , . , . , . . . . .  ' . , . . . • . . .  , . • . . . . . . . . . . . . . . • . . State . , . , . , . . . .  , . , , , . ' . , , I 
I Name of Donor . . . .  , . . . . . . . . , , , . . . . .  ' . , . . . . . .  , . . . .  , . . .  , . . . .  , . . . . . . .  , . . •  ' . . . . . • . I 
I If the address is different from the ODe above, write it in the margin below : I 
! - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - �  
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YOUR 
INVENTION 

&w.w. 
PeGtect cued. 'llt.ec:duuufise it 
Y un may save a great many dollars in legal 
fees and perhaps hundreds more in nlistakes 
avoided by getting this ,' aIuable new b o o k  
by Elmore B. Lyford that gives you t h e  h l o w  .. 
down" on p atents, tradenlarks and copy
rights, and "debunks" those practices de
signed to exploit the inexperienced inventor. 
Fronl the Ycry first step in p rotecting your 
idea down to the final stage o f  converting your 
invention into an income for yourself, Lyford 
gives you the true facts "straight from the 
shoulder", in plain, non .. legal language. 

Get your copy today---o,!ly $1.  postpaid---or send for 
free descriptive circular. 

RADIO & TECHNICAL PUBLISH I N G  CO. 
4S Asto r Place, New Yo rk. Dept. SA-4 

ELP FOR INVENTORS ! 
M:lllions ha�e been made from ideas properly de
veloped and protected. Send us a rough sketch or 
model of your invention and we will submit com
plete report backed by thirty years' experience. 
Confidential service ; bank references furnished. 
Modern equipment. We also manufacture 10\'en
tionfi in any Quantities at low cost.  Free booklet  
"1\1aking Inventions Pay" sent on re(jue�t. 

C R E SC E N T  T O O L  C O M PA N Y, Dept. H , C i n c i n n ati , O.  

INVENTOR'S UNIVERSAL EDUCATOR 
Contains 900 mechanical movements ; 50 Perpetual Mo
tions ; ins truction on procuring a n d  selling patents and 
selecting a n  attorney. etc, �uggests new ideas. IJrice $1 .00  
postpaid in U. S .  A. A ddress A l bert E .  D i eter ich.  

602 H O uray B u i l d i n g .  Was h i n gton. D .  C. 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions Del'eloped 
Special '1'ools. Dies. G ear Cutting. Etc. 

H E N R Y Z U H R. I n c.,  1 87 Lafayette St., N. Y. C. 

HAVE YO U AN 
I NVE NTI O N  
Want to know how to develop them ? A novel 
invention may produce something salable. 
Secure patent protection. "�rite today for 
my l�'REE Book. "Patent Guide for the In
ventor. "  It illustrates scores of imenti ons, 
many of them the foundation of commercial 
success. C l arence A .  0 '  B r i e n .  Registered 
Patent Attorney. 548 1 Adams B u i l d i n g ,  

Was h i n gton. D .  C .  

��!OU INVENTIVE 
O T H E R  M E N have read and profited b y  our free books 
" Patent Protecti o n "  and "Sel l i n g  an I nventi o n . "  Fully 
explain many interesting points to inventors a n d  il1ustrate 
import.ant. mechanical principles. 'Vith books We also 
send free " Ev i dence of I nvention" form. Prompt s ervice , 
reasonable fees. deferred payments. \Vrite immediately t.o : 
V i ctor J. Evans & Co .• R e g i stered Patent Attorneys, 537· D 
V i ctor B u i l d i n g .  Was h i n gton, D. C .  

THEODORE H. RUTLEY 
Solicitor of Patents 

Patent Office Register No. 13.938 
601 Ouray Bldg. Washington, D. C. 

Trade Marks PAT E N TS Copyrights 

Specializing in Patents for mechanical. electrical a n d  
electro- m echanical devices and machinery. Engineering 
experience with inventions for over seventeen years. 

DAVID MANLY HELLER 
Patent Attorney 

Consulting Engineer-Member A .S.M.E. 
11 West 42nd Street New York City 
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of a new derivative of morphine, called di
hydro·des·oxy-morphine-D, which is 10 times 
as effective as morphine in relieving pain. 
In the recent announcement of the patent
ing of this drug, Dr. Small and colleagues 
with true scientific caution refused to state 
any opinion as to its possible addiction 
properties. Their studies of the drug have 
been made on monkeys and the question of 
addiction in humans can only be deter· 
mined by observing its effects on humans. 

This crucial point is  about to be tested in 
the following way : Patients suffering from 
advanced tuberculosis and severe cancer 
are sure to become addicted to morphine 
because that is the only drug which will 
relieve their pain and cough. A group of 
such patients will be given the new drug 
to relieve their suffering. If they fail to 
develop addiction to it, this new drug with 
the long chemical name will be hailed as 
the long-sought, safe substitute for mor
phine and possibly as an aid in the pre
vention of narcotic drug addiction. If it 
can be used in the case of persons already 
addicted to narcotic drugs, it might aid 
in their "cure."-Science Service. 

AMATEUR MICROSCOPY 

ALTHOUGH the German speaking coun-
1\.. tries, where they take their science very 
seriously, have the popular but scholarly 
magazine Micro Kosmos for the amateur 
microscopist, no similar magazine for the 
lay reader has been published in the En
glish language, and many have felt the 
need of one. Into this gap, now that good 
microscopes for amateur needs are inex· 
pensive and plentiful and many amateurs 
possess them, there comes a new jour· 
nal, Practical Microscopy. Because of the 
good standards set by the first numbers of 
that magazine, we are glad to welcome it 
on behalf of many potential readers. 

No doubt, in a few years, a body of serio 
ous·minded amateur microscopists sufficient 
to form a nation-wide organization, will 
have grown up in this country, and nothing 
will build it  up more rapidly than the avail· 
ability of a sound organ, devoted to the 
popular and semi-popular interpretation of 
authoritative microscopical science. This 
the new journal appears to be. 

QUICK-FREEZE KEEPS 

C HEESE 

THREE years of experiment at the Uni
versity of Wisconsin have revealed that 

quick freezing can be applied to cheese, 
reports Food Industries. The procedure is 
to cure the cheese and freeze it in small 
units for distribution to consumers. Quick 
freezing has been found to preserve the 
quality of the natural cheese and holding 
the produce in cold storage delays spoilage 
in the package due to mold growth, leakage 
of fat, or change in quality.-A. E. B. 

DOUBLE TIRE-TUBE 

RUBBER companies have hcen con
cerned with the problem of tires and 

tubes which upon blowing out do not cause 
disaster. Various types of sealing com
pounds, one of which was described in a 
recent issue of SCIENTIFIC AMERICAN, have 
been tried-some successfully and some not 
so successfully. There has also been in· 
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vented a device which consists of an ad
ditional rim to take the weight of the car 
should the tire go suddenly flat. One such 
device is  described in an accompanying 
item in this issue. 

From the Goodyear Tire and Rubber 
Company comes information of a radically 
new type of protection against disaster 
when the tire itself is  ripped. This new idea 
is incorporated in a tube, the protection 
consisting of an additional inner fabric 

Section of a double tire-tube 

tube which normally is inflated with air at 
a pressure equal to  that in the main or 
outcr tube. As shown in the accompanying 
illustration, there is an easy interchange of 
air between both tubes through the tiny 
vent hole near the wheel rim. Should a 
blowout occur only a portion of the air is 
lost and the tire drops down only slightly 
to ride on the inner fabric carcass which 
loses its air very slowly. This permits the 
car to continue under perfect control until 
the driver has time to pull off the road and 
stop. 

ALUMINUM PRODUCTION 

IN SWEDEN 

A NEW aluminum factory, the first one 
in Sweden, has been put in operation 

at Mansbo, near Avesta. The factory is 
owned by the Swedish Aluminum Company, 
a sister company of the Norwegian Alumi· 
num Company, which in turn is closely 
connected with the Aluminum Company of 
America. The Mansbo factory i s  one of the 
most modern plants in the world for the 
production of raw aluminum and its alloys. 
Its production capacity is 1800 metric tons 
annually, which approximately corresponds 
to the total present consumption of Sweden. 
Forty·six large electrolytic furnaces and 
two smelting furnaces for the casting of 
ingots of aluminum and alloys have been 
installed.-A. E. B. 

TESTING INFLUENCE OF 

ENVIRONMENT 

WITH adopted children to aid them, 
psychologists are attempting to pin 

down that elusive problem : Which is more 
important to  a child's intelligence, his 
heredity or his environment ? 

The answer appears to be that environ
ment is  relatively insignificant. 

The elaborate precautions that are being 
taken to control the experiment, so that the 
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true influence of environment may be mea· 
sured, were described before the American 
Statistical Association, by Dr. Alice M. 
Leahy of the Institute of Child Welfare, 
University of Minnesota. 

Conflicting reports from previous psy· 
chological studies prompted the investiga· 
tion by the Institute, Dr. Leahy said. 

"From the data so far presented, we may 
conclude that environment has a relatively 
less significant role in the determination of 
intelligence than heredity." 

1£ further analysis supports the tentative 
results, then, said Dr. Leahy, "we must con· 
clude that the influence of environment on 
measured intelligence is relatively insig· 
nificant ."-Science Service. 

PRIZE FOR YOUNG 
B IOLOGICAL CHEMISTS 

A PRIZE of 1000 dollars and a bronze 
medal, to be awarded each year to the 

young man or woman who has done out
standing work in biological chemistry, has 
been announced by the American Chemical 
Society. The prize was established by Eli 
Lilly and Company, manufacturing chem· 
ists of  Indianapolis, for the purpose of 
stimulating fundamental research in bio
logical research_ Recipients of the prize 
must be under 31 years of age and will be 
selected by a committee of eminent bio
logical chemists, appointed by the president 
of the American Chemical Society. 

The first award of the new prize will be 
made at the meeting of the American Chem· 
ical Society in New York during the week 
of April 22. 

The company's interest 

Right :  A stock of 
frogs used for test· 
ing various drugs 
in the Lilly labor· 
atories is kept in 
the large refrigera. 
tor at the right 
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search i s  further demonstrated by its newly 
erected laboratory building. The labora
tories are beautifully appointed. The rub
ber-tiled floors vary in design, so there is 
no monotony. The walls are of enameled 
brick, while the wainscoting in the hallways 
is of travertine. The equipment throughout 
is modern and adequate, and one research 
worker remarked that he had never seen 
so much new equipment at one time in his 
life. Adjacent i s  a series of small private 
rooms available to those engaged in pro
tracted work, while the book stacks, modern 
in every detail, house a library extraordi' 
narily complete for the special work it is 
to serve. 

The animal quarters are unique in scien
tific laboratory construction. They are air
conditioned and provided throughout with 
equipment such that sanitary conditions 
can be maintained with a minimum of effort. 

The staff of the research division includes 
over 75 chemists, pharmacists, pharma
cologists, bacteriologists, and others trained 
in the medical field. Forty of this number 
devote their entire time to research prob
lems.-A. E. B. 

SMOKING MOTHERS 

WHEN a mother smokes heavily before 
the birth of her child, some of the 

substance in tobacco smoke which makes 
the heart beat faster is transmitted to  the 
blood of her unborn child and also makes 
its heart beat faster, Drs. Lester W. Sontag 
and Robert F.  Wallace found in  experi. 
ments conducted at Antioch College. 

In their scientific report to  the American 
Journal of Obstetrics and Gynecology, these 

Left: A view of the 
Lilly pharmacolo. 
gical department. 
This company is of· 
fering a prize to be 
awarded to a young 
chemist for out· 
standing research 
work in biology 
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I SELL PATENTS 
If you wish to add New Products ta your line, 
or have a good Patent to se ll, write me-

CHARLES A. SCOTT 
Established 1900 

773 SA Garson Ave. Rochester, N. Y. 

INCORPORATeD H.4RTTORD.(OI<fH 

I Corn Exchange 
Bank  

Trust Company 
1 3  WILLIAM STREET 

and 
73 Branches located in  

Greater New York 
Established 1 853 
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NEW 1 935 ALL-WAVE AIR SCOUT 
S PA C E  E X P LO RE R  

Invented by H. G. Oisin 
Pat. Pending U. S. Se,rial No. 592,586 

10 STAR PERFORMANCE 
* * * * * * * * * * 
* Foreign, Short Wave 

Regular Broadcast 
and Long Wave 
Bands 

and Antenna Con
trols 

* Ultra-Sensitivity and 
S e l e c t i v i t y  B u t  
Easily Tuned * 9'1z to 2000 Meters * Provision for use of 
Earphones * Dynamic Speaker

Ample Voiume 
Fine Tone Quality * Self-Contained Power 

Supply * Five Powerful New- * Calibrated Dial 
Type Tubes * High Fidelity Per-

* D u a l  R e g e n e r a t i o n  formance 
COMPLETE-Wh,d. T"t.d. with Coil, $ 1495 from 9� to 200 meters . . • • . • • . . • . . . . . . . . . . . . . . . . • .  

Kit of Five Matched Arcturus Tubes . . . . . . . $4.00 
Broadcast Coil 200 to 550 meters . . . . . . . . • . •  0.95 _ 
Long Wave Assembly Unit (Coil and Com-

Or���:��J��e;gft�i�c!hY:l'ei', 
.

, .. . ,': : : : : : : �:�� 
ALLIED ENGINEERING INSTITUTE 

98 Park Place 
EST. 1921 

D e pt. SA- I N ew York, N. Y. 

Bargain Army RiFles 
Springfield rifle. cal. 30/06. 24" barrel.. . . . . . . ...... . . . . . . . . . .  $ i 6 .50 
Krag rifle. cal. 30/40, 30" barrel. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 2.50 
Springfield' rifle, cal. 45170,  32%" barrel.. . . . . . . . . . . . . . . . . . .  $ 4.25  
Illustrated catalog, 1933 i s s u e ,  364 p a g e s .  w i t h  20 page 
1935 supplement ; .showing guns, pistols. swords, unifofllls. 
etc . .  mailed for 50 cents. New circular for 3c stamp. 

Established 1865 
F RA N C IS BA N N E R MAN S O N S ,  501 B'way, N. Y. City 

CHEMICALS 
Laboratory 

Apparatus and Glassware 
Send 5c for Catalog CP-l 

BIOLOGICAL SUPPLY CO. 
1 1 76 Mt. Hope Ave. Rochester, N. Y. 

Balance as above with 1-50 ; 1-20 ; 2-10 ; 1-5 and 2-2 
gram weights. base 4" x 9"-$4.75. Catalog with 3000 
illustrations of laboratory apparatus sent for 50c. 
Catalog listing 10.000 chemicals,  drugs. flavors, etc. , 
and 1,700 scient.ifi.c books sent for 2Sc. 

L A B O RATO R Y  MATE R I A LS CO M P A N Y  
6 3 7  East 7 1 st St. Ch icago, I l l i no is  

(Patented 1-11-22) 

CALCULATIONS 
in "percentage. mterest. cost and selling 
price, discount. division of freight 
fates. wages. etc.. can be Quickly 80Ived 
on the Commercial Calculator. Solves 
multiplication, division and propor
tion. Gh'es the number of days be
tween any two dates. Also gives t.he 
day of the week of ally date. Con-
.structed to give more than 5 years 
,;ervice. Diameter 5 in. Brice. post
paid, with Instructions. $2.50. Cir
culars free. Your 1II0.11Cy back if you 
are not satisfied. 

Gnson Slide Rule Co .• Stuart. Fla. Slide Rule MakeT3 8ince 1916 

G E A R S  
I n  Stock- I mmediate Del ivery 

Gear� speed reducers. sprockets. thnlst 
be:nings. flexible couplings. pulleys, ctc. A 
complete line is carried in our Chicago stock. 
Can also quote on special gears of any kind. 
Send us your blue prints and inquirict!. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 
769·173 W, JacksOD Blvd. , C HICAGO,III. 

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

physicians make no statement concerning 
harmful effects of maternal smoking upon 
the unborn child. But taking into con
sideration the work of other scientists on 
the effects of nicotine in the milk of smok
ing mothers, they consider it "not improb. 
able" that maternal smoking before the 
birth of the child may have permanently 
harmful effects on the offspring. 

A careful study of the newborn children 
of mothers who smoke heavily before their 
children are born is, they believe, the next 
step to be taken in order to reach a scien· 
tific conclusion as to whether mothers 
should or should not smoke while bearing 
and nursing children .-Science Service. 

ELECTRO· DEPOSITED 

SHELLAC 

RECENT experiments in Bangalore, 
India, reported in The Chemical Age 

( London ) , show that shellac can be de
posited electrically from its solution in 
alkalies. Apparently the process may be 
applied either for the purification of shellac, 
or for its intimate admixture with other 
materials, including rubber. Electro-de
posited shellac is not as soluble as usual 

. in alcohol, but this solubility can be re-
stored by proper treatment with acetic acid. 
The first attempted practical applications 
are for the recovery of shellac from scrap 
and waste on the one hand, and for the 
direct application of insulation to copper 
wires on the other. Wires treated with mix
tures of shellac and .rubber, after a can· 
ditioning treatment, are well and strongly 
insulated,  according to Arthur D. Little's 
Industrial Bulletin.-A . E. B. 

AN AID FOR AMATEUR 

MOVIE PHOTOGRAPHERS 

A NEW radial "wipe" device has been 
designed by Du-Morr Laboratories for 

use with the Cine Kodak Special movie 
camera. This device enables the amateur 
photographer to secure the same effect that 
is used in professional photography where 
one scene is wiped off the screen by the 
next, thereby avoiding abrupt change from 
one scene to another. 

Bakelite laminated is  the main material 
of construction. The device consists of a lis 
inch thick laminated base which has a 
112 inch lip on one side to provide rigidity 
and light weight. The base is fastened to 
the tilting tripod head by screwing the 
tripod handle through a stainless steel 
bracket on the underside of the base. 

The camera is mounted rigidly on the 
wiping device by the tripod bolt. A fan, 
covered with black velvet on the face toward 
the camera, is mounted in .fron·t of the lens 
and geared so that it can revolve, shutting 
off the field of the camera at the end of the 
first scene. 

In the actual making of a "wipe," it is 
necessary to produce several frames on the 
film, in which each successive frame has a 
greater portion of the area blocked off, or 
unexposed.  This process of cutting the field 
of the camera is accomplished by the ro
tation of the fan in front of the lens. This 
is made possible by engaging the gear of 
the wiper with the gear on the camera while 
it is recording the closing action of a scene. 
When the fan reaches approximately the 
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upper position the camera and fan are 
stopped. 

At this point the pOSItIOn of the fan is 
noted on the index scale in the upper right 
corner of the fan. Next the film is  rewound 
24 frames with the shutter closed. Then the 

A "wipe" device for movie cameras 

fan is placed in the same position it occu
pied at the end of the first scene, and the 
camera is ready to take the next scene. With 
the fan in place, and the gears meshed, the 
camera is started when the action begins. 
This causes the fan to revolve out of cam
era range, gradually revealing the second 
scene, at which time the gears are disen· 
gaged, allowing the operator to  continue 
shooting the ensuing action until another 
"wipe" is desired. 

HEAVY WATER MOLE

CULES ACT AS TRACERS 

WHEN you take a drink of water, half 
. of it is still in the body after nine 

days. And the average time a water mole
cule stays in the body is  13 days. This is 
the summary of investigations making use 
of heavy water for physiological studies of 
the water content of the human body which 
have been developed' by Prof. Georg von 
Hevesy and E. Hofer of the University of 
Freiburg in Gennany. 

Because heavy water molecules can be 
distinguished by physical tests, although in
separable chemically from ordinary water, 
they can act as  tracers in studying how the 
body ' eliminates water by respiration, per
spiration, and urination. Previously physi. 
ologists have never been able to make exact 
tests of how long the water in any par
ticular drink stayed in the body. 

Half the original quantity of water taken 
into the body is lost in from eight to  ten 
days. The average time a water molecule 
spends in the body i s from eleven and one 
half to fourteen and one half days. "To ex
plain this comparatively long time," state 
Prof. von Hevesy and Mr. Hofer, "we have 
to assume that most of the water taken 
becomes completely mixed with the water 
content of the body."-Science Service. 

ROUGHENING STEEL 

FLOOR PLATES 

SURE footing, necessary in all factories 
and plants where employees are passing 

to and fro in the course of their work, is 
always a highly important factor. The use 
of plain flat steel plates for truckways, door 
sills, loading dock toe boards, is  general in 
all practice. Scrap material that would 
otherwise be junked is often used. Becom-
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ing slightly worn, these plates often get a 
highly polished surface and become very 
slippery; especially when oily, greasy, wet 
or under winter or outdoor conditions. 
These can be roughened up very nicely with 
the use of the oxy-acetylene blowpipe flame. 

Hold the flame on the steel plate in one 
spot until the spot just melts, then rapidly 
remove the flame. Do this in as many spots 
on the plates as necessary to give sufficient 
roughness. The small indentations with the 
rough, hard edges of these artificial pit 
marks, constitute a long wearing roughness 
of just the right amount to prevent slip
ping-even when pushing a heavy loaded 
hand truck. The pit marks might well be 
spaced about one inch apart in  both direc
tions, either in  straight rows or alternate 
rows. 

Certain advantages of this method are as 
follows : a roughened non-slip surface can 
be created in a few minutes at short notice 
with small expense ; a plate can be treated 
while in place-one reason for the low cost 
-or without removing it from service, even 
temporarily ; the surface can be made with 
any degree of roughness to suit demands 
or conditions. 

BETTER RESISTORS FOR 
RADIO SETS 

CONDENSERS, volume controls, and re
sistors are the most common causes of 

breakdown in modern radio sets, according 
to Ralph Sayres, pioneer radio man and 
president of Lynch Manufacturing Com
pany, resistor specialists. "The fundamental 
defect in most resistors," he states, "lies in 
their porosity and may be observed through 

Abo'Ve: Photomicrograph of an or
dinary radio resistor. Below: A new 
resistance material, at same mag
nification ; fine-grained in structure 

a powerful microscope. Due to their porous 
texture, most resistors readily absorb mois
ture, and are therefore sensitive to atmos
pheric humidity which alters, appreciably, 
their resistance value. In this porous mass 
there are countless voids and inclusions, 
and electrical contact is limited to point
contact only." 

A new type of resistor now on the mar-

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

ket is said to overcome these troubles, be
ing rock-hard and moisture-repellent_ Of 
a special ceramic composition, extruded 
under tremendous pressures at what engi
neers call "dazzling yellow" heat, this new 
resistance element affords a compact, homo
geneous substance that i s  uniformly con
ductive, without pores, voids, or their re
sultant point-contacts. 

GREEN HIGHBALLS 

HIGHBALLS that turned green as 
guests sipped them, had the pro

prietors of a swank hotel on the west coast 
worried-to say nothing of the consterna
tion of the customers-until a chemist was 
called in to explain the phenomenon. James 
H. Collins, of the Arthur R.  Maas Chemical 
Laboratories, recounts this amusing inci
dent in Chemistry and You. To make it all 
the more perplexing, it was found that high
balls made from different liquors did the 
same thing, but that not all of them t urned 
green every time_ 

The answer was quite simple, although it 
took a little detective work by the chemist. 
Good liquor contains tannic acid, which it 
picks up from the cask in which it is  aged. 
Tannic acid turns green in the presence of 
iron. The iron was present in some of the 
ice_ The chemist discov.ered that two or 
three of the cans used in the ice plant had 
rusted slightly. If ice from these cans got 
into the highball, it turned green-either
wise not.-A. E. B. 

FLOOR-FIXER 

A MOLASTIC is the name of a new prod
.tl. uct recently put on the market by the 
Floor Treatment Division of American Oil 
and Disinfectant Company. It is a fine
grained asphalt emulsion which is mixed 
with materials such as cement, sand, or 
gravel, and is used for repairing and resur
facing all types of floors.-A . E. B. 

UNIQUE NEW BUSI

NESS CARD 

P ROBABL Y 99 business men out of 100 
who have any great number of callers, 

have tucked away in some corner of their 
desks stacks of business cards. They usual
ly drop these in the drawer with good in
tentions : they will transfer name, address, 
and telephone number to their address 
books later on. Somehow' they never quite 
get around to it .  

With a card recently developed the dif
ficulty of keeping addresses of callers is 
obviated. The face of this business card, 
which has been given the name "Keep· a
tab," is the same as that of any ordinary 
card. At the end on a fold-over flap, how
ever, there is printed or engraved the name 
and address of the salesman or firm and 
the telephone number. This end or back
flap tab is  gummed so the prospect can 
easily tear it off and insert in the proper 
alphabetical position in his address book. 
It has the advantage of small size for inser
tion even in very small address books, it 
eliminates the messy drawer of cards that 
can never be found when wanted, and 
makes more sure the preservation of sales
men's names and addresses. 

This new card was worked out by Mr. 
V. J. Sawdon and Mr. Kent R.  Costikyan, 
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POWER 

TELESCOPE 

$7�?s� PAID 

Cost 
U . S. Gov' t 
$67 .50 THE 

CHANCE 
of a 

to get a high grade 
spotting and 

observation telescope at  a few 
cents on the dollar. Built from 

\Vollensak periscopes by D u 
l\.Iaurier m a s ter craftsmen to D u -

MaurieI' Standards. An optical 
job done right by optical experts.  

Larger lenses,  stronger, great(f 
l i ght than standard telescopes sellin� 

for ll1ul'h more. A ,vonder!ul all around 
glass.  Only 21" long. Not many ler� 

and they (tI'C going fast. Order now at 
$7.95 postPaid.  C. O .  D .  $ 1  deposit 

plu:; few ccnts postage and charges.  
Money� ba('k gual'antee . 

F R E E  CATA L O G : E\'erything in binocu
lars, telescopes. field glasses, etc. Largest 

assortment in America. 

DuMaurier CO., Dept. 164 
Elmira, N. Y. 

WANTED 
Proven Small Articles of merit for office use 
on exclusive Royalty B asis only. Our manu
facturing and merchandising facilities estab
lished over ten years. Address B O X  220, 
Scientific American, 24 W. 40th St . •  N. Y. C. 

THE ARMOUR PLATED 

EBNER 
• It's in the Miniature class, yet 
takes 16 exposures 4 %  x 6 cm. on an 
8 exposure No. 620 film_ 
• It' s new and different . . .  slick and 
rounded to drop into the side pocket 
or purse . . .  not a protruding gadget 
on its entire surface. 
• It is almost indestructible . . . 
moulded of metal-core Bakelite in 
permanent grained brown color . , . 
sturdy . . .  nothing can get out of order 
· . .  unharmed by water or heat . . .  can
not scratch. Measurements of camera 
are 5'h x 4'h x 1 %, .  Weight 17 ounces. 

Send for Booklet S.A.E. 

WILLOUGHBYS 
World's Largest Exc/us;'I'e Camera Supply House 

1 1 0  West 32nd Street, New York. N. Y. 
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CAMERA BARGAINS 
BIG Listing Hundreds FREE BOOK of Super-Values 

No matter what you want in cameras or pho
tographic materials for still or movie pic
tures, you'll find them described and illus
trated in this great Bargain Book, at amazi n.gly 
low prires. The finest merehandise  on the market. 
guaranteed to satisfy i n  every particular, i s  offered at 

Truly Sensational Savings 
Also 11 {'omnlete line of Binoculars ; other optif'al 
goods and Weather Instruments are l i stec! at  Nlll<llly 
low prires.  "'rite today for t.his  great t i llle and 
money - saving book. IT'S F R E E !  

CENTRAL CAMERA CO. lEl�9 

Dept. X4, 230  S. Wabash Ave., Chicago, Ill.  

THE MERCHANDISE MART 
Buys, Sells, Repairs and Exchanges 

New and Used Microscopes ; Photographic Supplies ; 
Optical, Chemical and Scientific Laboratory Instru 
ments. 
Standard Used Microscopes ( Originally $80 ) .  $20 to $30 ; 100 tt. Graduates, DoubJe Graduations On Foot "'ith 

J .... i p. SOc each. 
" 

Test Tubes.  6" x % " ,  No Lip, Gross $2.50 : Doz. 25c. 400 � 11�. Thermometers, 65e each ; 6000 F. Thermometers.  
7,)(� ea�h. 

Chemieal Condensers, Bulb Type, 14" Jacket, $1.00 each. 
Remit \VUh Ordcr�Include Postage All Types Of Apparatus, Corrcspondin�ly Below Prev:.liling Price!.. 

H A R RY R OSS, Prop . . 82 West Broadway, N ew York C i ty 

This May be your 
BIG OPPORTUNITY 

Become a n  expert PHOTOGRAPHER. Grow
ing delllnnd for tmined men and women. 'VOII' 
derful money-mnkiniC opportunities. Lifetime 
career. Lell.rJl Quickly. Personal Attendance or 
Home Stlldy. CO�l MERC[AL. NEWS, POR· 
TRAIT or MOTION PICTURE PHOTOG
RAPHY. 25th yeur. Free Booklet. 

New York Institute of Photography 

� �Make money taktnQ' oieturea. 'Photo-� , graphs in big . PhotolP"aphy • 

OlD 
Learn QUIckly • 
No experience necessa 
for new free book. Op ,.. 
Modern Photographv. American PH at IIg111S School o(Photogra"-hy, Dept.2284. 3601 Michigan Ave., Chicago. 

LEARN THE SLIDE RULE 
by a few hours Interesting study. Chart and Book
let include twelve scales of a twenty-inch Slide 
UUle, simple course of instruction , and several val
uable mathematical features. Price 65c postpaid. 

M AT H - A I D D i stri butors 

20 O C E A N  S T R E ET 

T E N  M I L L I O N  

S T O R Y  
P L O T S  

M A R B L E H E A D .  MASS_ 

.. ·all different-can be built with the aid 
of PLOT GENIE. Endorsed by editors 
and American Fiction Guild, widely used 
by sliccessful authors and Mot.ioll Picture 
Studios. Equally vnlunblc to professional 
or new writ.(>T. Booklet. free. 

ERNEST E. GAGNON CO. 
Dept. 793A. 1541 N .  Western Ave. 

Hollywood, Calif. 

Two Blocks frOID White 
House 

A third of our Presidents have in
scribed their names on the register 
of 0te 

WI LLARD "OTEL 
"The Residence of Presidents" 

WashingtoDt D. C. 
H. P. SOMERVILLE, M anag;ng Director 

WHY NOT 1��d g:B�!�i�{g 8b��::: 
flies--insects? I buy hundreds of kinds lor collee
tions. Some worth $1 to $7 cacho Simple outdoor 
work with my fnstructioll.'!, piet-uTes. price list. 
Profit.. J'IE'fiSllre. :":f'lId JOe (not stamps) for Illus

trau.d Prospectus. terms. before sendinl!: butterfiies. 
Mr. Sinclair, Dealer in Insects 

Dept. 36, Box 1424, San Diego, Calif. 

AGENTS 5 0 0 %  PROFIT 
G U A RA N T E E D  G O L O  L E A F L E T T E R S  
For Store tront.1 n n d  office windowi. Anyone can put them 
on. Free .amples. Liberal offer to aeneral al[enta. 
MF.TA LI.lC LETTER CO. 440 N. Clark St • •  Cllicaao 

Secret 
the joh 
Galle'. 
derediPrl'. I' ,.aten. 

TM Cot\lid.,.tW Rqora. Free � fl::A"I:!. W'ri��� 
Earn _ Reaua.r Monthl)' S.lar)' 

PriDtEz_ .� ._:,_��:,�· =·�o, ___ · Wriw 
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Advertising Executive of Platt-Forbes Inc. 
Patents have been applied for and cards are 
now available either in blank or finished 
form. 

GASOLINE MACHINE 

GUNS 

FROM time to time we have had occa
sion to point out in these columns that 

the power in gasoline is  far greater than 
that in black powder and other explosives 
-to be more exact, gasoline has more 
B.t.u.'s per pound, This explanation has 
hitherto been necessary to correct the im
pression of many people that internal com
bustion engines could be made to operate 
on gun powder with a resulting increase in 
power. Now it seems that still another view 
may be taken of the possibilities of these 
two explosives_ 

According to a writer in Army Ordnance, 
gasoline is suggested very often in the daily 
press as a more efficient propelling force 
for machine guns_ "Last fall," says the 
writer, "a dispatch from Berlin announced 
that Europe was astounded with the inven
tion of a Japanese machine gun using cen
trifugal force to  fire 9075 projectiles per 
minute absolutely silently_ Those who were 
present at the 1920 meeting of the Army 
Ordnance Association at Aberdeen will re
call the demonstration of a similar gun 
which was operated by a truck motor and 
discharged 1200 tempered steel bearing 
balls per minute. However, the range was 
insufficient. 

"Eventually some such device may be 
perfected, At all events it is  of interest to 
compare the available energy in gasoline 
with that in' gunpowder :  

B . T . C .  Per Lb. 'York in Kg-l\I 
Pure Nitrocellulose 
Black Powder 
Gasoline 

2000 
1230 

20,000 

467,500 
291,100 

4,760,000 

"The only advantage of the powders is  
that they liberate their energy almost in
stantaneously, which the far less expensive 
and more powerful gasoline fails to do." 

NITRAMON, A REVOLU

TIONARY NEW EXPLOSIVE 

A REVOLUTIONARY new blasting ma
terial for use in quarries and in other 

blasting operations such as stripping, can
not be detonated by the strongest commer
cial blasting cap, by impact, by flame, nor 
by shooting a rifle bullet into it. In actual 
use it is exploded by means of a large 
diameter cartridge of dynamite. It is  non
headache-producing and is rendered ab
solutely water resistant by being sealed up 
tightly in a tin can. It is stated to repre
sent the ultimate in safety in so far as a 
blasting agent is concerned. It represents 
a very radical departure in the explosives 
field. This new development has been cov
ered by two patents, one for the product 
itself and the other covering its method of 
use_ It is non-freezing_ 

The new product, known as Nitramon, 
will be marketed only in large diameters, 
for example, four inch, four and one half 
inch, five inch, and seven inch. It is adapted 
solely for use in large diameters and has 
been designed specifically to fulfill as near
ly as possible the ideal qualifications for use 
in quarries and in coal stripping operations. 
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The fact that it cannot be detonated by 
any of the ordinary means used to detonate 
explosives makes it safe for transportation 
in a degree hitherto unknown for any blast
ing agent. 

Work on this new explosive has been go
ing on for months_ It has been tested both in 
the duPont laboratories and in the field and 
by agencies outside the company.-A_ E. B. 

GIANT ROLLER 

BEARINGS 

JUST a few of the 1400 Timken 
tapered roller bearings which will be 

used in the new Ford steel mill are shown 
in the accompanying photograph, ready for 
shipment, 

Huge roller bearings for steel mill 

Fifty-two bearings of the size shown 
( 25Y2 by 40112 inches ) ,  each weighing 4086 
pounds apiece, will be installed on the 
back'up roll-necks of hot 'strip mills and 
cold strip mills_ The loads on the back-up 
r�ll.necks of a single stand reversing cold 
mill will be carried by four similar bear
ings. 

Eighty-seven different sizes of bearings 
will go into the equipment now under con
struction. These bearings vary in weight 
from one pound for the smallest up to  7640 
pounds each for the big ones used on the 
single stand reversing cold mill. 

In all, 185 tons of Timken bearings will 
be used in the new Ford mills, now being 
built by The United Engineering and Foun
dry Company. It i s  believed that this is  the 
largest single order for steel mill anti-fric
tion bearings ever placed. 

DUST FROM ABOVE 

OVER 50,000 tons of meteorite dust are 
estimated to fall upon the earth daily, 

according to Prof. H. H.  Nininger, secretary 
of the International Society for ·Research 
on Meteorites, curator of meteorites at the 
Colorado Museum of . Natural History, di
rector of the Nininger Laboratory, and own
er of the largest private collection of mete
orites in the world_ 

"Through this constant bombardment, the 
earth is  being built up by shattered frag
ments of previous worlds," Prof. Nininger 
says_ He explains that while a meteor like 
that observed on March 24, 1933, might 
leave only a few p ounds 9f solid stones, it 
also left behind a dust-cloud covering an 
area of many miles, and from 20 to 60 miles 
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high. "This cloud was about 1000 cubic 
miles in volume, and may have contained 
thousands of tons of etar·dust which grad· 
ually settled out on the earth." 

"Although accurate counts by trained 
observers have placed the number of meteor· 
ites falling into the atmosphere at 20,000,· 
000 daily, meteorites are not easy to find. 
There are very few men alive who have ever 
found even one piece of one meteorite." 

"One of the greatest difficulties in making 
an accurate study of meteorites and their 
fall is that ordinary observers are so mis· 
taken in their idea of distance. People fre· 
quently tell me that they narrowly escaped 
being hit by a meteor which actually never 
passed within 100 miles of them." 

1 934 TORNADO TOLL 

BELOW AVERAGE 

WEDGING a dime into a tree trunk and 
driving a 10·foot plank through the 

chassis and steel body of an overturned 
automobile, the outstanding tornado of 
1934 lived up to its family reputation for 
prankishness. Real twisters, however, were 
comparatively few and far between in the 
United States last year. Windstorms violent 
enough to do a great deal of damage swept 
over the Midwest and parts of the East and 
South, bllt they were not of tornado in· 
tensity. 

Weather Bureau records show that there 
were only 76 true tornadoes in 1934, as com· 
pared with 260 in 1933, and 152 in 1932. The 
76 twisters of 1934 cost the lives of 32 peo· 
pIe and demolished property valued at 
nearly 2,800,000 dollars. But the tornado 
toll of other years has run from 36 lives, in 
1931, to 794, in 1925, and from a property 
loss of nearly 3,000,000 dollars, in 1923, to 
one of about 43,500,000 dollars in 1927. 
Since 1916, the records show, only one year, 
1919, has had as few twisters as 1934 had. 
The 65 tornadoes in 1919; however, killed 
205 people and destroyed property worth 
6,861,000 dollars. 

The tornado belt, the Weather Bureau 
says, is commonly presumed to be Arkan· 
sas, Missouri, Iowa, Illinois, and much of 
Kansas a.nd Nebraska. A tornado, however, 
may appear in other parts of the country, as 
was evident last year when New Orleans, 
Cleveland, and Indianapolis were hit. Not, 
the climatologists add, do twisters follow 
any special plan. Past performance is no 
key to where or when the next one will 
strike, or the damage it will do. 

CURRENT BULLETIN 
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BIBLIOGRAPHY OF THE REDWOODS.  A plea 
to save the redwoods, one of the price· 

less heritages of our western states, together 
with a lengthy list of books, magazine 
articles, and so on, devoted to this par· 
ticular type of tree. Save·the·Redwoods 
League, 1 1 4  Sansome Street, San Francisco, 
Calif.-Gratis. 

VOCATIONAL TEACHER TRAINING IN THE 
INDUSTRIAL FIELD. Four reports of the 

Committee on Trade and Industrial Teacher 
Training of the American Vocational Asso· 
ciation, Inc., stressing the importance of 
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an adequate staff of trained teachers for 
the successful operation of a program of 
publicly supported vocational education. 
Vocational Education Bulletin No. 172. 
Superintendent of Documents, Washington, 
D. C.-5 cents (coin) .  

SAFEGUARDING ELECTRIC SERVICE IN THE 
HOME. The wiring of electric lights and 

other electrically operated devices in the 
home is often taken too much for granted. 
This booklet and inserted material stresses 
some of the points that should be watched. 
Write for Bulletin 435·A, Scientific A mer· 
ican, 24 West 40th Street, New York City. 
-3 cent stamp. 

THE UNITED STATES COAST AND GEODETIC 
SURVEY. A summary of the work of this 

body in surveying and charting the waters 
of the United States, and also of its other 
activities. Of particular importance to both 
motorists and those who use boats of any 
type. United States Government Printing 
Ollice, Washington, D. C.-Gratis. 

VITAL IMPURITIES. The importance of cer· 
tain impurities in Chilean nitrate fer· 

tilizers. Write for Bulletin 435·B, Scientific 
American, 24 West 40th Street, New York 
City.-3 cent stamp. 

-------

FARM PROPERTY IMPROVEMENT outlines the 
adaptation of the Better Housing Pro· 

gram to farm conditions, pointing out how 
this plan makes possible needed farm im· 
provement work. Federal Housing A dminis· 
tration, Washington, D. C.-Gratis. 

PIONEER WIND TUNNELS, by N.  H. Randers· 
Pehrson, is a description with illustra· 

tions of some of the original wind tunnels 
used for determining aerodynamical prop· 
erties. Publication 3294. Smithsonian In· 
stitlttion, Washington, D. C.-20 cents. 

DARK FIELD OPTICAL SYSTEMS. A practical 
discussion of the subject, together with 

il lustrations and prices of equipment neces· 
sary for the work. Write for Bulletin 435·C, 
Scientific American, 24 West 40th Street, 
New York City-3 cent stamp. 

ELECTRICAL GROUNDS ON WATER PIPES, by 
H. S. Warren. Grounding electrical cir· 

cu its on pipes often i s  detrimental to the 
piping. This is a discussion of the types of 
grounds employed, their purpose, and the 
probable effects on water piping systems. 
Monograph B·82I . Bell Telephone Labora· 
tories, 463 West Street, New York City.
Gratis. 

THE SPERRY PILOT FOR AUTOMATIC FLYING. 

Complete descriptions with excellent 
drawings of this gyroscopically operated au· 
tomatic pilot, telling how it operates, how 
it is used, and its advantages. Write for 
Bulletin 435·D, Scientific American, 24 
West 40th Street, New York City.-3 cent 
stamp. 

TEACHING FARM CREDIT. It is essential that 
every farm be operated under a system· 

atic financial program. This 44·page pam· 
phlet tells how such a program may be 
arranged. Vocational Education Bulletin 
No. 178. Superintendent of Docnments, 
Washington, D. C.-5 cents (coin) .  

The Fight for the Top of the World ! 

ATTACK ON 
EVEREST 

B y  Hugh Ruttledge 

The dramatic story of the recent, and 
greatest effort ever made by man to con· 
quer Mount Everest on foot. Thrill ing 
oversize photographs. S ce M t .  ]] vel'cst 
in fnll perspective throngh the spec· 
troscope furlIished with every copy. 

$ 3 . 5 0  

Thrilling stories of escape brought 
together for the first time 

ESCAPE ! 
Edited by H. C. Armstrong 

Prisoners on the run escaping from 
enemy camps-enduring every agony of 
the hunted-faced at every step by cap
ture or death. These true stories of B rit
ish, French, German and American 
soldiers told by themselves are more ex
citing than fiction. Il lustrated. $2 . 75  

ROBERT M. McBRIDE &: CO. 
4 W. 1 6th Street New York 
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.lO URNEYI INTO T H E  UNKNOWN 
Does the st1'angeness o� life's profound mysteries fas. 
,inate you? Let the Rosicrucians introduce you to Q 
world oJ unusual howledge, appertaining to the in. 
triguing subjeds oJ time, spoce, the noture oJ can. 

sciousness, the mystery oJ mon's being, thll" latent: pow
er of mind ond others. Membership in this oge·old 
Iroternity brings you thl!se astounding huths which 

�hed new light upon the unknown. Write lor free 
sealed booft of particulors. Scribe B. P.I. 

':lite R o s l c  r ll c lans ' A M O R C '  
R O S I C R U C I A N  P ..... R K  SAN J O S E. C A L I F. 

CALCULATOR 
For Multiplication, Division, 

Solving Triangles, Stress 

and Force Diagrams 

T H E  " 'l· R I G O N O ·  
GRAPH" i s  a time sav· 
ing,  indispensable "tri
angular s li d e  rule" for : 
Solving Right and Ob
JiQue Triangles-Si d e s  

and Auglcs.  O b t a i n i n g  All 'rrigonometric Functions 
of an Angle by a S ingle Setting. Multiplication . 
Division. Proportional Calculations.  and Solution of 
Stress and Force Diagrams. A combined Numerical 
Calculator and Trigonometric Function Table on a 
single  page. Ideal for review of tr i gonometry. I n 
stnu·tion Book furnished. Celluloid "Trlgonograph" 
$ 1 . 5 0 : Cardboard Model 50c. Money back guarantee. 
Descriptive Circular on Request.  

CHEMICAL RUBBER PUBLISHING CO. 
1 908 W. 1 12th Street Cleveland, Ohio 
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100 Paths To a Living 
A book for those t o  whom depression brings 
challenge to start again ; win along new lines. 
Edward !\fott Woolley tells HOW 100 men and 
women found ways Into jobs, beat age limit, 
started small business on scant capital or none,  
changed occupations, traded ability for partner
ship. $1 . postp'd. 105 pages. Also his-Writi n g  
For Real  M o ney (free-lance advertising) .  
Chances everywhere for special kinds advertis
ing work. Gives own experiences. prices, names. 
Printed Salesmanship says, "For advertising 
beginner, most enlightening. " 144 pages, $1 .60  
postp'd. Both books standard size, binding. 

In card binding Writ i n g  For Real M o n ey 60 
cents postp'd while they last. 

E. M. Woolley Associates, Publishers, Passaic Park, N. J. 

NAMES AND ADDRESSES 

of 

MANUFACTURERS 

• If you want to survey a 

certain field of industry, or 

desire to get in touch with 

all of the recognized manu

facturers of some particular 

product, we can supply com

prehensive lists for a nom

inal fee. Write for informa-

tion on this service, stating 

just what listings you re

quire. 

A minimum charge of one 

dollar is made ; the total cost 

of a list is dependent upon 

length. Address :  

Manufacturers Listing Service 

SCIENTIFIC AMERICAN 

24 W. 40th St., N. Y. C. 

CYCLOPEDIA of 
FORMULAS 
B y  ALBERT A .  HOPKINS 

DRESSED in an attractive new bind
ing, stronger and more flexible than 
the old, this standard reference is an 
indispensable unit for libraries. 
laboratories, research shelves and the 

home. Librarians tell us It is one of 
the most frequently consulted books 
and its well-worn condition, wherever 
found, attests its usefulness. Over 15 ,-
000  formulas cover every conceivable 
application.-$5 . 5 0  postpaid domestic. 

S CIENTIFIC AMERICAN 

24 W est 40th Street New York 
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THERE'S LIFE IN THE OLD 

IRON HORSE ! 

( Continued from page 181 ) 

tific knowledge. But, at that, they will not 
exhaust the speed possibilities of steam. 

The steam unit-the new rather than the 
old iron horse-is not, for all these reasons 
and others that might be suggested, done 
for. There's life in her yet ! Indeed, I feel 
I may venture the thought that, far from 
being done for, the steam unit may take 
the challenge of the oil-electric as it took 
the challenge of electricity, in its stride, 
as it were, and continue to rule the rails
at least the main-line rails. 

In switching service, where a 100-ton unit 
is  adequate, the oil-electric i s  without ques
tion here to stay. In branch-line work, where 
there are now more than a thousand Diesel
ized and other internal-combustion rail cars 
in service, i t  has a definite function up to 
a certain point. In many instances it has 
already eliminated the spectacle of old 
main-line passenger locomotives, some with 
boosters and in some cases even freight 
locomotives of 2500 or 3000 horsepower, 
being used to haul trains of two or three 
cars. Therefore it is  wholly possible that 
in due course light steam units, new in 
kind, may appear to compete successfully 
with oil-electrics, even in branch-line 
work. 

In any case, those of us who are directly 
associated with American railroading have 
at least three things to be thankful for : 

First:  We have three power units, instead 
of two, to work with. 

Second: Without question we are enter
ing upon an era certain to be characterized 
by extensive replacements as distinguished 
from repair, notably of passenger power 
units and passenger equipment, to the end 
that our roads can regain lost passenger 
traffic by providing the fastest, safest, most 
comfortable overland transportation. 

Third : In this picture there is opportunity 
for science to make its third major contribu
tion to railroading by applying, although 
tardily, its many accumulated findings to 
the generality of steam locomotives. 

The stage is ready. 
During the last 15 or 20 years locomotive 

steam pressures have been advanced from 
around 200 pounds to as high as 850. Every 
part of the unit has come in for redesign 
or other improvement, with the result that 
the service thermal efficiency of new units 
is  approximately double that of those built 
20 years ago. Meanwhile, runs between 
division points have been increased from 
100 or 150 miles to 500, 600, 700, even 
above 800 miles, and the mileage covered 
between overhaulings has been increased 
around 10 times, so that today many pas· 
senger locomotives go '300,000 miles with
out a general shopping. 

Accordingly, though I repeat that we are 
equipped, and it is  our job, to give our 
customers whichever power unit is for them 
most economic, all things considered, I 
judge that the steam locomotive is a long 
way from done for ; may well increase the 
respect and affection railroad men have for 
it ; will gain, rather than lose, from the 
competition of the new main-line unit, the 
oil-electric. 
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THE SANITY OF INSANITY, OR 

THE INSANITY OF SANITY 

( Continued from page 190) 

song" of his life-and we can call to mind 
just such cases from our own acquaintance. 
So  the school was wrong and he said so
said so very loudly, in fact. He started a 
little laboratory in the barn and suddenly 
discovered his grand elixir of life, 
the medicine that would cure anything. He 
put in on the market-and nothing hap
pened. 

That needed explanation. Ha ! He had it ! 
The medical profession was persecuting 
him. His great discovery would put all 
doctors out of work. It was a conspiracy. 
So he wrote the head of the American 
Medical Association, giving him fair warn
ing to "lay off." Nothing happened. An
other letter brought no result. He wrote 
President Hoover. Still no result. So one 
day, goaded to exasperation he took a gun, 
called on the nearest doctor and shot him. 
Moreover, he'll tell you he was quite justi. 
fied in doing so. Furthermore, if you accept 
his original "theme song," he was. But 
note that all through it he was merely 
pursuing the pleasure principle. His great
est pleasure came from his own feeling 
of superiority. As the object of a plot by 
the combined medical forces of the entire 
country he really feels important. He be
lieves it and is happy. 

So the story goes. Here is  "Britannia, 
the Pride of the Ocean." She is there be
cause of persecution by an American 
admiral. Another has a wonderful scheme 
of supplying New York City with ice in 
the summer : a system of chutes will bring 
a glacier down from Greenland to Times 
Square. Of course this would ruin the 
New York ice companies, so they have had 
him confined in an asylum. One chap sits 
in the corner and grins all day long. An
other raves at the top of his voice that he 
is John the Baptist preaching in the wilder
ness. Both are having a perfectly wonder
ful time. We might continue these cases 
by the dozen, but would always find the 
same story. 

Each of us has a theme of life. We can 
define it psychologically in terms of the 
pleasure principle. Some seek wealth, some 
fame, some p ower. 

But the insane have solved life's prob
lem. They have accepted at its face value 
Christ's dictum "The Kingdom of God is 
within you." You wish' wealth-they have 
it. You seek for power but this chap is 
Napoleon. You laugh and say he's insane. 
But what are you seeking ? Happiness ! 
Have you found i t?  Only partially, at best, 
and you may be very unhappy. He is so 
pleased with himself that in a great many 
cases he won't even waste time talking 
to you. You, my friend, in his opinion, are 
a mere worm and a very foolish worm at 
that. 

He is incurable because he doesn't want 
to be cured. After all, is he not very wise ? 
You toil, you strive, you worry and as like 
as not you end your life in comparative 
poverty. He never works, he's well fed 
and worry never crosses his path. He dies 
a multi-millionaire. Well may he look at 
you and say, "Poor devil, he's sane." 
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Books SELECTED BY THE EDITORS 

( Continued from page 172 ) 
of following its guidance is greatly im
proved health. SCIENTIFIC AMERICAN 
articles have shown the close relation
ship between poor posture-sIttmg, 
standing, moving-and poor health. As 
the posture is corrected, there is im
provement physically and mentally. 
This volume will, therefore, be surrep
titiously borrowed from the wives of 
many tired business men and read by 
said T.B.M. for efficiency's sake. Chil
dren should be encouraged to read it. 
-$1 .90 postpaid.-F. D. M. 

RADIO ROUND THE WORLD 

By A. W. Haslett 

A SURVEY of present-day radio in
cluding a chapter which gives the 

necessary historical background_ There 
is a simplified discussion of the Heavi
side layer, the effect of the sun on radio 
transmission, and other phases of radio 
phenomena which often are puzzling to 
the layman. 196 pages, illustrated with 
drawings and photographs.-$1 .90 post
paid.-A _ P. P. 

CLINICAL AND PATHOLOGICAL 
APPLICATIONS OF SPECTRUM 
ANALYSIS 

By Dr. Walther Gerlach and Dr. Werner 
Gerlach 

THERE is no general semi-popular 
treatise on spectrum analysis in the 

English language ( as there should be ) 
but this 130-page book is a very prac
tical and not highly technical treatise 
on one of the many special aspects of 
this subject. To the reader who compre
hends physical optics and is familiar 
with laboratory apparatus, it tells how 
to set up and use light sources, take 
spectrograms, and make spectral anal
ysis of biological samples-organs, 
secreta, excreta ; how to apply spectrum 
analysis in electropathology, in shot 
wounds and on bullets ( detective 
work ) ; also its use in examining for 
traces of various elements. It is a trans
lation from the German and is a prac
tical rather than a theoretical book, 
covering a wide variety of applications 
within the single field mentioned.
$4.50 postpaid.-A. G. I. 

MARVELS OF MODERN 
CHEMISTRY 

By Beverly L. Clarke, Ph.D. 

MORE and more it becomes appar
ent even to the most casual ob

server that the science of  chemistry has 
a very definite effect on our everyday 

lives. In this book the author has at
tempted to make a general survey ' of 
all phases of chemistry-a stupendous 
undertaking-and to explain them clear
ly and simply for those who may have 
forgotten all of the chemistry they ever 
learned. The result is a book that is 
entirely understandable. In a few places 
chemistry symbols are used where it is 
unavoidable but certainly not to an ex
tent which might deter the average read
er. 374 pages, illustrated, with a com
prehensive bibliography and index.
$2.65 postpaid.-A . P. P. 

BEFORE THE DAWN OF HISTORY 

By Charles R. Knight 

THIS book consists of a collection of 
large reproductions ( the format is 

9 by 12 )  of the author's large and fa
mous mural paintings of prehistoric 
animals permanently hung on the walls 
of the American Museum of Natural 
History, New York, and the Field Mu
seum of Natural History, Chicago
paintings of giant dinosaurs and primi
tive extinct mammals : uintatheres, 
titanotheres, creodonts, glyptodonts, and 
so on. In his qualification to write this 
book and paint these pictures in their 
proper environmental settings, the 
author is practically unique, for he may 
be looked at both as an artist who under
stands the scientific aspects of his sub
jects and as a scientist who can paint. 
His paintings are as neatly authentic 
as it is possible for science to make 
them. Opposite each pmnting there is a 
scientific interpretation. The author also 
explains how he builds up these pic
tures, after much painstaking research. 
-$2.65 postpaid.-A . G. I. 

DIESEL HAND BOOK 

By Julius Rosbloom 

A GREATLY enlarged second edition 
of a work that has been standard 

for several years. It is a practical book 
of instruction for engineers and stu
dents, on modern Diesel engineering
land, marine, locomotive, air, auto
motive, and portable installations. Pro
fusely illustrated, 543 pages.-$5.25 
postpaid.-F. D. M. 

THROUGH SPACE AND TIME 

By Sir James Jeans 

SIR JAMES JEANS' latest piece of 
popular writing is very popular in

deed, containing eight lectures which 
he recently delivered to audiences made 
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up of persons from eight to eighty years 
of age. Its chapters deal respectively 
with the earth, the air, the sky, the 
moon, the planets, the sun, the stars, 
and the nebulae, and make very easy, 
informative reading.-$3.20 postpaid.
A. G. I. 

THE MODELMAKER-Volume XI 

Edited by W. Edmonds Spon 

FOR those interested in the hobby of 
making working models, this 316-

page book will prove interesting and 
useful. Details, instructions, plans for 
making an amazing variety of models 
that work : Airplanes, locomotives, 
boats, railway systems, and pumps and 
other machinery. Gossip of the hobby
ists, also.-$2.40 postpaid.-F. D. M. 

HISTORY OF MAGIC AND EXPERI
MENTAL SCIENCE 

By Lynn Thorndyke, Prof. Hist., Colum
bia Univ. 

THIS is a lengthy work of two vol
umes, with a total of 1259 pages 

exclusive of appendices and index, and 
it is a continuation of two volumes cov
ering earlier centuries of history, pub
lished by the same author in 1923. It is 
scholarly and exhaustive and its pur
pose is to provide background for the 
student who wishes to obtain more than 
a superficial insight into the historic 
origins of early and evolving science. 
By "magic" the author does not mean 
sleight of hand tricks, which is only a 
special, modern usage of that word, but 
a mass of ideas or doctrine represent
ing an early way of looking at the world. 
From our modern point of view it is 
easy to separate the sciences of astron
omy and chemistry from the supersti
tions of astrology and alchemy-these 
distinctions nowadays seem self-evident 
except to thousands of the uncritical 
whose mental outlook is medieval. Cen
turies ago the two were one entIty ; was 
not the court astrologer Kepler also a 
great astronomer ? But it was the early 
magicians-astrologers, alchemists, and 
others-who were the first to experi
ment, and modern science with its ex
perimental method evolved out of these 
early efforts. It is impossible to com
prehend the significance of modern sci
ence in the world without studying the 
history of science, and this learned work 
will greatly enlarge the point of view 
of the student of that subject.-$10.50 
postpaid.-A . G. I. 
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Do YOU lack the facts and topics to 
express yourself in public? The new 
Encyclopaedia Britannica is an end
less source of interesting lore. It is  
as broad as the world. It gives the 
facts, in delightful form. It covers 
every . possible field of human inter
est. Read the Britannica, in leisure 
hours. It's entertaining. It's profitable, 
both in the social and business worlds. 
The Britannica is easy to own. Sm3J.l 
initial payment. Easy terms. Send 
the coupon for complete information. 

ENCYCLOPAEDIA BRITANNICA, In�. 
3301 Arthlngton St., Chicago, Ill. 
Box 62 Q-4 

Sirs : Please send me the Interesting 
and helpful hooklet. "Success'.'--tell
!ng how 50 people have improved them
selves and their lalarles with Encyclo
paedia Britanniea. 

Name ________________________ _ 

A.ddre •• ' _____________________ _ 

Lessons of the 
World War 

For Military Men, Pacifists, 
Leaders, Laymen, Students 

HIGH COMMAND 
IN THE 

WORLD WAR 
By Capt. W. D. Puleston, U. s. N. 

" . . . no one better able to present the 
lessons of the World War to the general 
reading public. . . .  This book will be of 
eX'Ceptional interest to the military man 
. . , entertaining and enlightening to the 
civilian really interested in evaluating the 
accomplishments as well as the mistakes 
of the leaders, both civilian and military, 
in the World War."-- Colonel P. P .  
Bishop. 

$3.20 postpaid 

SCIENTIFIC AMERICAN 
24 W. 40th St., New York 
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SCIENTIFIC 
WHAT ENGINEERS DO 

By WALTER D. BINGER 

For all those who are curious for 6 information about what engineering is, 

BOOKS AT SUBSTANTIAL SAVINGS this is  the story of construction and 
civil engineering. It i s  an outline of what 
has been accomplished in this fidd and 
describes some of the new methods and 
means by which success was attained. Writ
I en for readers of all ages. Truth that is 
more fascinating than fiction.-$2.75 

ALL the volumes are new and in perfect condition. After a careful selection 
of titles, we contracted for large quantities and are sharing the resulting 

savings with you. If your order amounts to $5.00 and less than $10.00, deduct 

10 percent from the total .  If your order amounts to $10.00 or more, deduct 

15 percent. On all orders of $5.00 or more, we will include a copy of "Liberty," 
by Everett Dean Martin, a Book-of-the-Month Club selection selling regularly 
for $3.00, ABSOLUTELY FREE. 

OUTLINE OF PHYSIOLOGY 
By DR. V. H. MOTHAM, Professor of Physi· 
ology in the University of London 

With a genius for making compIi. 1 cated scientific facts at once clear and 
interesting, this author has written a 

book for those who want to know the vital 
facts about the human body ; how it is put 
together and how it functions. Interesting, 
lucid, instructive. Everything from nerves 
to glands. 279 pages, illustrated.-$3.00 

WHERE IS SCIENCE GOING ? 

By MAX PLANCK, Professor of Theoretical 
Physics at the University of Berlin, with a 
prologue by ALBERT EINSTEIN. 

Dr. James Jeans said of Max Planck : 2 "His contribution marked the end of 
the mechanical age in science and the 

opening of a new era." A Scientific Book 
Club selection. Max Planck knows how to 
interpret modern science for the general 
reader. His volume, with remarkable clarity 
of thought and expression, is as stimulat
ing as it is profound. 221 pages.-$2.75 

F R E E  
With Every Order of $5.00 or 
More, A Copy of 

LIBERTY 
By Everett Dean Martin 

A few of the fascinating subj ects treat-
ed in this important book are : 

Liberty in Ancient Athens 

Christian Liberty 

Freedom and the Renaissance 

Romantic Ideas of Liberty 

Liberty and Tolerance 

Freedom and Power 

Freedom and Morals 

Remember, we will include a copy of 
this remarkable book absolutely free with 
all orders of $5.00 or more. The coupon 
is for your convenience in ordering. 
Check the numbers of the books you want 
and mail it to us with your remittance 
today. 

THE MATERIALS OF LIFE 
By T. R. PARSONS, M.A. ( Cantb. ) ,  B.Sc. 
( London ) 

A first general presentation of bio-3 chemistry-that science whose recent 
discoveries ( such as vitamins and in· 

sulin)  have lengthened life. 280 pages, with 
numerous illustrations and diagrams. If  you 
want to understand the materials of which 
living things are made and the complex 
fascinating changes that these materials 
undergo during life, read this book.-$3.00 

THE SCIENCE OF HUMAN REPRO· 
DUCTION 

By DR. H. M. PARSHLEY, Professor 0/ 
Zoology, Smith College 

Biological aspects of sex, 312 pages, 4 illustrated. With complete bibliog-
raphy and index. This book defines the 

different physical and psychological charac
teristics of men and women. It explains the 
zoology of reproduction ; the part played 
by the glands in sex and reproduction ; life 
before birth ; the biology of human be· 
havior. A full scientific treatment.-$3.50 

THE SCIENTIFIC OUTLOOK 
By BERTRAND RUSSELL 

One of the greatest books by one of 5 the greatest of living authors. 277 
pages. BriIIiant with epigrams, in

formative and exciting, this book i s  both 
a warning and a challenge. The effect of 
science on theology and of theology on sci
ence is just one of many similar contro
versial subjects presented. At least 100 
other topics of similar importance are to be 
found in this fascinating volume.-$3.00 

THE TWILIGHT OF PARENTHOOD 

By ENID CHARLES, M.A., Ph.D. 

The dangers of overproduction and 7 the menace of underpopulation ;  the 
eugenic aspects of the problem ; the 

technical revolution in food production ; 
in fact, all the vital factors of population 
growth are treated fully and fairly in this 
volume. For everyone interested in social 
and political questions. 226 pages.-$2.50 

PREPARATION FOR MARRIAGE 

Edited by DR. KENNETH M. WALKER, F.R. 
C.S., with introduction by DR. LOGAN 
CLENDENING, author 0/ "The Human Body�' 

175 pages, indexed with a glossary of 8 scientific terms. Of books that deal 
with the purely physical aspects of the 

marriage problem, there is  an oversupply, 
but this book recognizes and shows the 
equally great importance of the psychologi
cal and spiritual elements. It embraces 
such subjects as Courtship, Intercourse, 
Fertility and Sterility, Birth Control, Con
tinence, Sex Aberrations. Tbere is a chap
ter of Advice to Advisers.-$2.00 

LIBERTY 

By EVERETT DEAN MARTIN, author of "Psy
chology-The Behavior of Crowds" 

When originally published, this was 9 a Book-of-the-Month Club selection. 
The American Library Association 

says Mr. Martin's work as an educator is 
more important than that of popularizing 
knowledge. He is a deep and sincere student 
of psychology. Mr. Martin asks the ques
tion : "Is Freedom a matter of laws or of 
psychology ? "-and answers it. For your 
permanent library. 307 pages.-$3.00 

USE OUR BOOK SERVICE 
All books on scientific and allied sub
jects. Scientific American Book De· 
partment. Write for free circular. 

This Coupon is For Your Convenience. Use it. 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 
Send me the books I have checked. 0 No. 1 at $3.00 0 No. 2 at $2.75 

o No. 3 at $3.00 0 No. 4 at $3.50 0 No. 5 at $3.00 0 No. 6 at $2.75 

o No. 7 at $2.50 0 No. 8 at $2.00 0 No. 9 at $3.00 

I enclose . . . . . . . . . . . . . . . . . . . . . . .  . .  

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Address 

Deduct 10 percent from list price if order is  more than $5 and less than $10. 
Deduct 15 percent from list price if order is more than $10. 

A copy of "Liberty" given ABSOLUTELY FREE 
on all orders of $5.00 or more. 



" I'm not worrying 
should I meet with an Accident or 

• • • 

• • Sickness · h f"  tODlg t .  

FOR LESS THAN )c A DAY 
YOU CAN PROTECT YOURSELF 

AND THOSE DEAR TO YOU ! 

SUPPOSE you meet with an acci
dent or sickness toniKht-will 

your income continue ? 

Remember, few escape without ac
cident-and none of us can tell what 
tomorrow holds for us. While you are 
reading this warning, somewhere 
some ghastly tragedy, flood or fire, 
some automobile or train disaster, is 
taking its toll of human life or limb. 

Now is the Time to Protect Yourself 

If you suddenly become ill-would 
your income stop ? What if you suf
fered from lobar pneumonia, an ap
pendicitis operation, or any of the 

many common ills which are covered 
in this unusual policy ; wouldn't  you 
rest easier and convalesce more quick
ly if you knew that our company stood 
ready to help lift from your shoulders 
the distressing financial burdens in 
case of a personal tragedy ? 

A sudden accident ! A sudden sickness ! 
Can you say neither will happen to you ? 

Then don't delay another day. Pro
tect yourself by insuring in the larg
est and oldest exclusive accident in
surance Company in America . Send 
the coupon NOW for complete in
formation about our new $ 10,000 
Accident and Sickness Policy. 

Mail coupon for FREE 
copy of booklet "CASH 

or Sympathy" 
Over $20,000,000.00 Paid in Claims ! 

- _ .  MAIL THE COUPON NOW - - 1  I North American Accident I 
I Insurance Company I 
I 641 Title Bldg., Newark, N. J .  I 

I Gentlemen : I 

I At no cost to me mail copy of your I 

I FREE booklet "CASH or Sympathy. "  I There is no obligation. 

I I I Nrum . . . . . . . . . . . . . . . . . . . . . . . .  I I I 
I Address. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  I 
I I 
L����=�������..:.:.�J  

Under Direct Supervision of 46 State Insurance 
Departments 

Established Over 48 Years 

A GENTS Wanted for New Territory 

Largest and Oldest Exclusive Health and Accident 
Insurance Company in America 

N O R T H  A M E R I C A N  

ACCIDENT INSURANCE CO. C H I��G O  
6 4 1  'title Bldg., Newark, New Jersey 

,---- Some of the __ .. 
Features of This 

Limited Policy 

ONLY $10 A YEAR 
CAN BE PAID MONTHLY 

IF DESIRED 

No Medical Examination 

No Dues No Assessments 

Men and Women 
16 to 69 Years Accepted 

$ 1 0,000 
Principal Sum 

$ 1 0,000 
Loss of hands, feet or  

eyesight 

$1,5 Weekly 
Benefits 

for stated accidents and 
sickness 

D o c  t o r' s  Bills,  Hospital 
Benefits,  Emergency B e n  c -
fit and other liberal fea
tures to help in time of need 
-all clearly shown in policy. 
This is a simple and under
standable policy - without 
complicated or misleading 
c lauses. You know cxactly 
what every word means-and 
every word mcans exactly 
what it says. 




