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OURANSWER 
To The Call For Aid 

In Bringing About Recovery of Business 

Is AN IMPROVED AND EXPANDED 

SCIENTIFIC AMERICAN 

D
ESPITE the fact that our costs in every direction 

have already, or are scheduled soon to go up, we 

have endeavored to make this issue more attractive, 

have added extra pages, and given a variety of scien

tific, industrial, and engineering features that cannot 

be equalled by any other magazine. We have thus 

added to our costs, because we sincerely believe in the 

fundamental principle of circulation of more money 

as the surest basis of the long-desired recovery. 

WHILE our present improvement 
may be comparatively small, it is 

a portent of what is to come in the 
future. Further improvement and the 
addition of still more pages will come 
as conditions warrant. The subscrip. 
tion dollar goes further now than it 

has for some time, and will go, we 
hope, much further in months to 
come. The advertising dollar, like
wise, will go far now because it will 
enable manufacturers to reach a mul
titude that is eager to buy, buy, buy 
-eager to spend to speed recovery. 

E
VERY extra dollar spent now by us or by you will help 

in the Recovery drive. Spent with us those extra dollars 

will help us to spend more and to give you 

A FINER, BIGGER SCIENTIFIC AMERICAN 

But Whether We Get the 

Benefit or Not, At Any Rate 

SPEND 

TO SPEED RECOVERY 
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ACROSS THE EDITOR'S DESI{ 

"THUS, perhaps, it is not raee but place that 
eounts most. Relief, climate, soils, plants and 
animals and minerals, all play their part in 

the working out of human history. We can hardly 
regard it as pure coincidence that the region border· 
ing the North Sea and the western North Atlantic, 
which contains seven tenths of the world's coal and 
nine tenths of its iron, and includes the areas of 
most stimulating climate, also has dominated world 
history for the past 200 years." Thus Malcolm H. 
Bissell, Associate Professor, Department of Geology, 
University of Southern California, sums up his 
challenge to the doctrine of Nordic superiority. 
Profes�or Bissell's article, to be published next 
month, was prepared in answer to "The Nordic
Superior or Inferior," published in our August issue. 
It presents clearly and concisely the reasons why 
the Nordics have little or no claim to racial superi
ority. Read both articles. Compare them. The avail
able evidence on both sides will thus be in your 
hands and you can settle the question in your own 
way to your own satisfaction. 

• 
"And the trades took it to use in the manufacture 

of linoleum, paints, soaps, rubber substitute, glyccr
ine, explosives, inks, celluloid, water-proofing, and 
any number of other things. .. . . Milk, curds (not 
unlike cottage cheese ) ,  flour, macaroni, cakes, pies, 
candy, salad oil, cooking oil, and coffee are made 
from it. . . .  " What is this which has so many uses 
in such widely separated fields ? It is none other 
than the soybean, a native of the Orient, first in
troduced into this country over a century ago. But 
only within recent years have the possibilities of 
this humble legume been scientifically explored. The 
fascinating story of the development of new uses 
for the soybean is told in an article by Helen R. 
Crane, scheduled for our next issue. 

• 
"The chemist and the business man alert to 

utilize the very latest in the development of new 
products, are taking keen interest in liquid latex
the natural serum of the rubber plant. As a result, 
latex is being used in place of crude rubber for 
certain purposes, and in addition, it is being adopted 
by industries which never before employed rub
ber." This quotation is from an article by Philip 
H. Smith, which we expect to publish in our Dccem
ber number. Mr. Smith goes on to tell of the uses 
of latex in garments, paper, rugs, rope, leather, and 
many other equally important applications. He also 
gives a glimpse of the future uses of this product 
of Nature which will have a definite bearing on our 
daily lives. Here is an article which no well-in
formed person will want to miss. 

• 

"All is destruction . . . .  Within a few months the 
microcosm will run down unless the operator intro
duces some of the smaller species of algae and thus 
adds some energy makers . . . .  A daily inspection of 
this microscopic, dog-eat-dog universe will provide 
a practical experiment in microbiology of much in
terest and value." As this bit from our next article 
in the series on microscopy shows, the reader is 
being drawn into the practical observational end of 
the science, and to that part which probably holds 
the greatest interest to the majority. We will wager 
that if you have not already been bitten by the 
microscope "bug, " you will find yourself seriously 
inviting the bite by reading the article that appears 
in this issue, and the second part of it which will 
be published next month. 

• 
"Drilling an oil well to a depth of over 11 ,000 

feet, pushing the slender hole down more than two 
miles, gives rise to three pertinent questions : Is it 
possible to reach a depth of three miles '? What are 
the problems of such deep drilling ? Will those who 
risk their fortunes find oil in these superheated 
subterranean rocks ? "  These questions form the 
basis of an article entitled "Blaek Gold-Three 
Miles Down," by Andrew R.  Boone, to be published 
in Deeember. From personal observations in the 
oil-fields and interviews with the men who make 
their living by wresting liquid wealth from the 
depths of the earth, Mr. Boone has written an article 
that answers these questions by taking the reader 
to the site. of the drilling operations and showing 
him how this deep drilling is done. 

• 
"The practical demonstration of the two-way, 

ultra-high-frequency radio equipment, placed in 
regular police serviee for the first time, suggests 
a new era of radio communication in which poliee 
departments cover large areas with 'talking' police 
ears," to quote from an article, scheduled for next 
month, by J. Henshaw Crider. With the new two
way communication system which Mr. Crider de
scribes, police patrol cars not only receive orders 
from headquarters, as in the older and well known 
system, but the patrolmen now can immediately re
port back to headquarters, independently of widely 
separated telephone stations. Thus an added weapon 
against erime is placed by science in the hands of 
our law enforcement officers. 

Editor and Publisher 
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You Are Invited to Accept a 

FREE ERSHIP in the 
DOUBLEDAY ONE DOLLAR CLUB! 

Get a book that was published at $2 
to $3.50, like this, each month, 

for only $1 

HAVE you heard of this new way 
to save from $1 to $2.50 or more 

on a good book every month ? 
If you would like to obtain books 

at half price or less you too will be interested in the Doubleday One 
Dollar Book Club. There is no en
rollment fee. There are no dues. You 
are not obliged to buy a book every 
month. You do not have to agree to 
buy any particular number of books. 

You simply are offered a real saving 
on outstanding volumes------worth read
ing and owning-when you wish to 
buy them! 

"WILLIAM PITT," by P. W. 
Wilson, is only one of the many fas
cinating books to which Club Mem-

bers have been entitled in recent 
months. Carefully chosen for interest, 
permanent value, and literary excel
lence, the Club's month ly selections 
include $2 to $3 .50 books of fiction, 
biography, travel, adventure, history. 
Not "cheap reprints," but ORIG
INAL EDITIONS or editions iden
tical with the original. And each one 
you take costs only ONE DOLLAR! 
If you do decide to take one book 
each month, you save from $12 to 
$30 a year on your reading. 

If you are building a library; if 
you welcome a logical way to genu
ine savings-then read how you can 
now enjoy the benefits of this proved 
plan. 

loin-Without Cost-the Book Lovers Who 
Are Saving Money This New Way 

The books selected by the Club 
are exceptional titles-in many cases 
BEST SELLERS, for among them 
you will find outstanding books to 
please every reading taste--novels, 
biographies, tales of adventure by 
land or sea, books of essays or of 
history, books in every class of 
literature. The authors are most 
certain to appeal to the majority of 
our members. In past months these 
have included John Drinkwater, H. 
G. Wells, W. Somerset Maugham, 
Clemence Dane, V. Sackville West, 
Harold Lamb, Robert Hichens and 
William McFee. Surely they mean 
reading pleasure and reading profit! 
However, you do not have to accept 
the Club's selection. Your own 
tastes are free to choose from the 

Why It Will 
PAY You to 
Send the Coupon 

NOW! 
It ,osts you NOTH· 

ING to join. 

You pay NO month. 

Club's lists, 
to substitute, 
to return, just 
as y ou wish. 
Tbe only 
th i ng yo u 
ca n't help 
d o i n g is 

to S AVE 
MONEY 
e v e r y  t i m e  
you d o  buy 
a book! 

FREE Enrollment-FREE SERVICE 
The Doubleday One Dollar Book 

Club asks no enrollment fees or mem
bership dues. You pay nothing for 
the service of having outstanding 
books recommended to you-books 
you really want to read! 

Each book is individual. There is 
no "standard binding." "WILLIAM 
PITT," for example, is printed on 
fine antique paper, deckle-edge with 
stained page tops; bound in lustrous 
black cloth, tastefully stamped in 
gold, and with a two-color jacket. 

YouTAKEOnlyasMany BooksasYouWANT 
Remember, you do not have to 

accept the Club Selection. You may 
select an alternative book or you may 
decide not to take a book that month 
at all. You may even drop your mem
bership entirely any time you want 
to! 

During the year, there will be 12 
monthly selections and 200 to 300 
alternative books-good books, every 
one of them. YOU are the one to 
decide how many of them you wish. 
And you know in advance that each 
book will cost ONLY A DOLLAR. 

Iy or yearly udues". 

You do not have to 
take a book each month 
unless y.ou wish to. 

You do not have to 
buy any particular num .. 
ber of books. 

See for Y ourself�AT OUR RISK
How Delighted You Will Be with this 

Common.Sense Plan 

You SANE SI to S2.50 
or more on every book 
you do take. 

The books offered are 
BEST SELLERS - or 
books whose permanent 
value and enjoyabil ity 
make them well worth 
reading and owning. 

You may read and ex .. 
amine EVERY book 
before you decide wheth .. 
er you wish to keep it. 

You take NO RISK 
in learning full details 
by sending the eoupon 
NOW. 

You Need Send No Money with this Coupon 
We invite you to try membership in the Doubleday 

One Dollar Book Club. Unless you are more than 
pleased with "William Pitt," the trial will cost you 
nothing. And it will place you under no obligation. 

Sen d the coupon to us now without money. We will send 
you "WILLIAM PITT," postage prepai d. Examine and 
rea d it. If you like it-keep it and we will bill you at the 
special Club price of $1 plus the small postage charge of 
lOc. Each month, then, you will have the privilege of ex· 
amining the monthly selection before you remit for it. But 
if "WILLIAM PITT" (or any other hook, later on) does 
not appeal to you-return it and you pay nothing. Coul d 
anything be simpler, or fairer? You take no risk. Mail the 
coupon now. Address; DOUBLEDAY ONE DOLLAR BOOK CLUB, Dept. 4311, Garden City, N. );". 

I D E N T I CA L  W I TH 
O R IG I N A L  E O I T IDN 

Size 514 by 8% 
inches.. over 350 
pages.. large read
able type, on high 
grade book paper. 
Tinted top, hand
some cloth bind'ing 
and two-color wrap
per. PubZished at 
$3.00. 

23-year-old 
"Schoolboy" Who 

REFUSED 
to be Prime Min
ister of England! 

AT 23 he refused 
t h e  P r e· 

_ m i e r s h i p  
of Br itain. At 24 he 
accepted. No wonder 
a poem of the day 
exclaimed: 

"A sight to make sur· 
1'ounding nations stare

A kingdom trusted to a schoolboy's care!'� 

a :��t 
in

a; 'OA3.'" _A�h
h
�r a �:�i .. � 

precocious genius in all the an .. 
nals of British statesmanship. 

Up to now, no biography of 
his astounding life has been both 
authentic and thrilling. Now the 
story of William Pitt, the 
Younger, is told with breathless 
fascination. Who was this man? 
Why did he tower so giganti
cally over his friends, so de
cisively over his enemies? 

....,�·!!f"l 
What dramatic signal flashed 

his ascendancy to the premier .. 
ship? What was the out,ome 
when he dared 
stake his  a l l  

:':r�f� I�; \:�� .�, 
suous Catherine 
t h e  Gr eat of 
Russia? What 
happened when 

. 

he, unskilled in 
military tactics, 
ruthlessly drew 
swords with Napoleon? 

With a dissolute tyrant de .. 
spoiling far-off India, what did 
he engineer to' subdue the oppo .. 
sition? How did this compara .. 
tive child make fools of vigorous 
leaders old enough to be his sire? 
What vi,e probably ,ut short 
his life in its prime? 

He wrote England's history in 
blood, in poison, and in the 
honey of veiled diplomacy. AI· 
most unbelievable coups of in
trigue and triumphs of brilliant 
strategy were woven intI) his 
spectacular career. How? Read 
this book. Know this man. You 
will search all history for a 
more unique story! 

r---------------------
DO U B L E DA Y  O N E  D O L LAR B O O I< CLUB -C:� 
Dept. 4311, Garden City. N. Y. � 

Please enroll me free as a Club }\{ember and send me each month the 
Monthly Bulletin and the book selected, commencing with WILLIAM 
PITT. I will examine each Book Selection for three days and if I decide 
to keep it, I will send you the Club price of $1. 00 plus the small postage 
charge of ten cents. If I do not like it, I will return it to you, in Which 
case I am to have the privilege of choosing alternative book, if I wish, 
from the list in the Bulletin. I am not obligated as a Club Member in 
any way except to pay for the books which I decide to keep. I am to be 
free to discontinue membership at any time I wish. 

Name ...............................................................................................•....•.............•. 

Street and No . ............................................................................................ ........... � ...........•. 

City ............................................................................ State ................................... � .... _ .......... . 

Occupation ............................................................................................................................. . 

Enrollments of minors must be signed by father or mother. 
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THE immense shining 443-toll aluminum-painted 
dome of the 100-inch telescope at the Mt. Wilson 

Observatory near Pasadena, California. The Mt. 
Wilson Observa tory lies on a level summit 6000 feet 
above the sea and is surrounded by splendid spruces, 
pines and shrubberies. It is an environment in which 
men of science may make extended sojourns for 
work and live in an atmosphere conducive to 
thought. Original prints of this rarely artistic piece 
of photographic composition-suitable for fram
ing-may be obtained from its maker, Mr. Malcolm 
K. Parkhurst of New York. 



Apparatus used by U. S. Food and Drug Administration for rapidly determining lead 

How MUCH POISON CAN WE EAT? 
By T. S W A N  N H A R D I N G 

SOMETIMES it is difficult 
for the average man and his 

wife to choose and steer a sen
sible mid·channel course be
tween those who unblushingly 
sell to the public foods contain
ing poison in harmful amounts 
and another class, the over
wrought emotional crusaders, 
who are always indignant be
cause we are being offered 
"poison" foodstuffs. But the 
word poison is a relative term. 
One can eat certain amounts of 
poison without apparent harm. 
What is needed in thinking of 
the poison question is, then, 
mainly a sense of proportion
How much of this or that will be 
poison? Many excitable writers 
on the food question have ap
parently lacked that sense. 

-The Editor. 

THE other day I was talking to a 
very distinguished physician about 
an astonishing (if true )  and Ben

sational book, of which many co pie,.; 
have been sold, which endeavored to 
show that we should all be poisoned if 
�ve bought most foods, especially those 
that were widely advertised. On the 
other hand, advertisers informed me 
that if I did not use their foods I should 
suffer in health and go to an early 

A near view of the electrolytic ap
paratus for lead determination 

grave. 1 was therefore fortunate in be
ing . able to convt'rse with a man who 
probably knows more about the di
gestive tract than any other specialist 
in the country. He said : 

"These authors are j ust like all other 
fanatics, who are ready to tell you that 
there is arsenic in everything or that 
aluminum is bound to give you cancer. 
They are too fussy. After all, this is a 
complex civilization in which we live 
and we must not be so neurotic that we 

refuse to take any chances whatever. We 
risk our necks daily with automobiles, 
yet never demand their abolition be
cause they kill thousands annually and 
maim others. Dangers hover all about 
us. We must simply learn to exercise 
sound judgment and be reasonable." 

That and a little more of the doctor's 
sane conversation induced me to read 
up a little on arsenic and on aluminum. 
The authors of  the book in question had 
loudly asserted that arsenic and its 
companion, lead, hovered in all fresh 
vegetables, and absolutely coated all 
fresh fruits, waiting to kill us. They as
serted that the Government did nothing 
about this ( though they also asserted 
that it had asked for and used special 
funds to study the problem ) and that 
calloused officials looked on upon the 
poisoning of the entire nation, them
selves included, with extreme com
placency. 

�PRAYING fruits and vegetables to 
o prevent insects from devouring them 
does offer a problem, because the 
sprays must be poisonous, and they 
must adhere well and long, in order to 
do their work. Moreover, while calcium 
arsenate does rather good work as an 
insecticide, lead arsenate is still more 
effective and is widely used, and lead 
is a bad poison. As adhesives have been 
developed, which make the poison 
sprays stick to fruits and vegetables, 
matters have grown worse and it is more 
and more djfficult for public officials to 

197 
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The analysis of many sea foods reveals 
that they naturally contain some arsenic 

protect consumers. Meanwhile, ever 
new and possibly more poisonous 
insecticides are constantly being 
developed and Government scien
tists are hard put to it to keep up 
with them and accurately rate 
their dangers. 

Arsenic spray residue work has 

sible, and establish a limit of 
tolerance for the poison which 
experts in toxicology will agree 
is safe. That has been done. Poi
son experts agree that the pres
ence of 0.01 grain of arsenic 
trioxide per pound of fruit or 
food is safe, that it can not pro
duce acute poisoning and will not 
cause cumulative, chronic poison
ing, at least in the light of all 
evidence now available. 

Plenty of growers are ready to 
assert that arsenic in much great
er abundance is harmless, simply 
because no case has ever yet been 
found wherein it could be proved 
that death resulted positively 
from arsenic spray residue on 
fruit or vegetables. Thus cabbage 
has been seized and destroyed 
containing 0.250 to 1.473 grains 
of arsenic trioxide per pound; 
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ed. The mere presence of a poisonous 
ingredient in a food does not of itself 
convict that food. Thus codfish natur
ally contains 0.0140 to 0.0380 grain of 
arsenic trioxide per pound, which is 
above the limit of tolerance, and doubt
less cod-liver oil, so widely given to 

youngsters, contains a great deal. 
The following figures will show the 

grains per pound of arsenic trioxide in 
the other common foods mentioned: 
Haddock, 0.0392; clams, 0.0104 to 
0.0180; lobsters, 0.0160 to 0.126; 
shrimp, 0.0170 to 0.0770; sardines, 
0.0105 to 0.0200; prawns, 0.125; crab 
meat, 0.0140 to 0.0770; oysters 0.0100 
to 0.0165. Of 1169 samples of common 
foods of all classes, 11 percent con
tained arsenic trioxide in excess of 0.01 
grain per pound. 

N
A TURE put that arsenic in the 
foods. No poison expert could be 

expected to hold that "natural" arsenic 
is less poisonous than added arsenic. 
However, it would be very difficult to 
convict Nature in court of the charge of 
poisoning human beings by putting 

excessive quantItIes of arsenic in 
haddock or in prawns. The law 
covers no such natural additions 
of poison. Nor does it cover addi
tions of poison in any case unless 
the poison is in the food in quan
tities that can be absolutely prov
ed in court to be potentially del
eterious to health. 

Here are new jokers. For one 
thing many physicians and poison 

experts will disagree when you ask 

long taken one third of the annual 
appropriation of the United States 
Food and Drug Administration. 
Since this administration has only 
about a million and a half dollars to 
police the entire interstate traffic in 
foods and drugs, that is about all we 
could expect of it in the way of Federal 
control. In spite of the known poisonous 
effects of lead arsenate it is a fact that 
many growers apply the poison very 
carelessly and contend that it is rela
tively harmless. Thus they get on their 
products possibly 200 times the safe 
limit, and do so near the harvesting 
season as well. 

Left and below: Foods cooked in alu
minum utensils do not become poisonous 

T
HESE spray residues are increasing
ly hard to wash off because the ad

hesives used to make them stick are 
increasingly effective. The Federal Gov· 
ernment must also intercept fresh fruits 
and vegetables in transit, perform its 
analyses, establish valid court proof 
that the residue is there in poisonous 
amounts, and act before the product 
reaches the market. When you consider 
how slow and tedious the methods of 
chemical analysis are, that is no little 
problem in itself. 

Moreover, since we cannot raise suffi
cient fresh fruits and vegetables for our 
own use unless we utilize insecticides 
which are poisonous, the only thing to 
do is police the industries concerned, 
get the growers' co-operation if pos· 

the same has happened to 
cauliflower containing 0.312 
to 2.059 and to celery con
taining 0.43 to 0.209 grain 
per pound. 

The presence of lead is an 
even worse menace. Until 
very recently the quantity of 
lead has been very hard to 
determine, the method being 
slow and tedious. It would 
have required troops of new 
Government chemists to do 
the work, and at a time when 
taxpayers angrily resent in
creased taxation. Just recent
ly a method has been devel
oped for the rapid and ac
curate determination of lead, and its 
use will enable the Government to give 
better consumer protection for the same 
money. 

The food and drug law, however, 
merely covers "added poisonous in
gredients" which it can be proved in 
court will potentially injure the health 
of those who eat the product concern-

them exactly how much arsenic fresh 
apples may contain without danger to 
the consumers of those apples. They 
will all be sincere and may give very 
different testimony on the stand. For 
another thing, suppose that a person 
is deriving minute quantities of arsenic, 
or some other poison, from ten differ
ent foods. The grand total is a menace 
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to this person's health, but the law of
fers no protection, because no one of 
the ten foods contains the poison in a 
quantity that could be proved in court 
to be potentially dangerous to health. 

So we must take some chances and 
not scare ourselves to death all the time. 
It is very unfortunate that so many 
sensational writers are always ready to 
add to their incomes by misinforming 
and frightening the general public. The 
same thing occurs with regard to 
aluminum and the use of aluminum 
ware and the ever recurrent myth that 
this element causes cancer. Since medi
cine does not yet know the cause of 
cancer we cannot, of course, declare 
aluminum innocent. But neither have 
we any right to convict it. 

A RSENIC is an old element. The 
1-1. alchemists knew all about it and 
played with it. Aluminum was not dis
covered until 1828 and it  remained a 
laboratory curiosity for 60 years more. 
Therefore many people still regard it 
as some strange, unusual, and mysteri
ous substance but recently created by 
scientific skill or magic. Yet it is the 
third most common element. Oxygen 
stands first and composes 50 percent of 
our world ; silica is next as 28.5 per
cent ; aluminum is third with 7.3 per
cent and iron, composing 4.18 percent 
of our world, stands fourth in order of 
abundance. Aluminum is widely dis
tributed. It is actually the most plenti
ful of all metals, being twice as common 
as iron or calcium. 

It is impossible to escape aluminum. 
We may as well face that fact and 
cease letting fanatics scare us to death 
with it. There are about 250 parts per 
million of aluminum in our brains and 
100 parts per million in our kidneys. 
What are we going to do about it ? It 
appears widely scattered in the plant 
world and we cannot get away from it. 

Aluminum, as parts per million, oc
curs in the following common foods in 
the quantities indicated : Carrot tops, 
41 ; figs, 18 ; lettuce, 30 ; beet tops, 24 ; 
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pistachios, 46 ; raisins, 20 ; dried beef, 
14 ; dates, 1 1 ; radishes, 26 ; and filberts, 
47. But suppose the same identical food 
is cooked in glass and also in an alumi
num utensil ? Does that vastly increase 
the aluminum content of the food in 
question ? The following tabulation 
shows that it sometimes does, but that 
even then the parts per million of alumi
num in many of the foods cooked in 
aluminum does not exceed that in natu
ral foods-

Parts per million of aluminum when-
Food Cooked in Cooked in 

Glass Aluminum 

Bacon . . .  0.26 0.68 
Potatoes 0.26 0.26 
Stewed tomatoes .. 0.12 4.25 
Beets ... 0.57 0.74 
Creamed cabbage. 0.34 91 .00 
Cranberry sauce & sugar 0.75 3.45 
Rhubarb 0.95 13A5 
Apricots 24.60 73.30 
Apple sauce 0.28 1 .40 
Prunes . . .  4.60 7 .10 

In spite of the fact that aluminum 
cannot be avoided, and of the further 
fact that, as my specialist friend told 
me, a compound of aluminum, the hy
droxide or what chemists call alumina 
cream, has long been used in the treat
ment of stomach ulcers, many people 
claim that foods cooked in aluminum 
utensils produce unpleasant symptoms 
in them. These symptoms, they are 
careful to say, disappear "at once" 
when their food is no longer cooked in 
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aluminum. That simply means that the 
aluminum could not have been at fault, 
for such symptoms, if genuine, could 
not disappear till the body had elimi
nated the aluminum it contained. This 
would not only take time, but it prob· 
ably could not be accomplished entire
ly because our bodies always seem to 
contain some aluminum. Hence these 
symptoms are rather psychological than 
physiological and they are also the 
kind that could be caused by any num
ber of possible other causes than alum i-

Above: Food and Drug in· 
spector's station to catch ship
ments of apples for analysis 
for sprayed arsenic and lead. 
Le/t: A picture taken in Ros
well, New Mexico, where they 
are even advertising "washed" 
fruit. Below: All trucks leav
ing Michigan with apples are 
stopped and test samples taken 

num in cooked foods. Indeed, these very 
people who claim to be benefited usu
ally continue to eat foods containing 
natural aluminum, simply because they 
cannot avoid doing it. 

lt is very strange how some of us be
come frightened at shadows. Thousands 
become almost too scared to eat any
thing, while the fussy fanatics who 
write sensational bogey books profit 
well in a monetary way and pose in self
adulation as saviors of mankind and 
champions of the downtrodden public. 
Accredited medical specialists make lit
tle headway in reassuring persons who 
have been scared by the fanatics, whil e 
their efforts to show up the fanatics re
sult in their being attacked as malicious , 
paid henchmen of the "medical trust." 



TELEPATHY MIND-READING 
A NY more or less prolonged discus-

1"\. sion of telepathy almost invariably 
leads to a comparison between 

telepathy and mind-reading_ A few days 
ago the present writer and a reader of 
SCIENTIFIC AMERICAN were casually 
conversing across the luncheon table_ 
"I wish you would explain something 
about telepathy," said the reader, "that 
has always bothered me when thinking 
about the subject. If, for the sake of 
academic argument, we allow that telep
athy is possible,' at least between cer
tain persons under certain conditions, 
then does not the development of this 
power mean that eventually telepathists 
will be able to read the minds of other� 
at will ? "  

From this question grew a discussion 
that would be too lengthy and involved to 
record here, rambling as it did through 
many fields that might be considered 
unrelated to the subj ect. The gist of it 
all was that, in the writer's opinion, the 
answer is "No." Of course, with the 
present knowledge, or rather lack of 
knowledge of telepathy, any argument 
such as this can only he based upon 
logic supported by personal he lids. 

At the present time there are man)' 
persons who an� firmly convinced that 
telepathy does not 11<-'ed to he proved 
that it is as much all assured fae! as 
communication hy word of mouth, Tht'y 
hase their bdief OIl happenings in 
which they hav(� heen' involved or of 
which they havt� been told hy seemingly 
responsible persons. But in the majority 
of cases, if not in all of thooe ill wbkll 
the belief is founded on sincere grounds. 
telepathic communieatioll has been evi
deneed only nnder unllsual circum-
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stances of danger, mutual rapport, in
tense emotion, or some similar de
parture from the usual routine of life. 

Since these comments are in the na
ture of a philosophical survey of the 
meehanism of telepathy, rather than an 
attempt to explain that regarding which 
we know nothing definitely, we may he 
allowed to speculate somewhat. There
Jore, let it be granted for the moment 
that telepathy lOan he aceomplished nn
der some sLleh eircumstanees as men
t iOlwd above. Consider, for example, 
the ease of the lad imprisoned in the 
well (Oetober 'SCIENTIFiC AMERICAN, 
page 152 ) and hi� release by his mother 
as the result of an apparent telepathic 
eOll1munication. Here was the element 
of danger to a loved one, and the re
sponse. COLlld this hy any stretch of 
the imagination be ealled "mind-read
ing"? Or ".mld it he linked in any way 
witb the familiar stage demonstrations 
ill which the beautiful hlind-folded 
hlondt� ealls the uLlmbers of bills, the 
valup of coins, and the name of tIlt' 
maker of a watch, usually as a result 
of a dever s}stem of signals llsed hv 
111'1' con ff·derat" ill t h .. audience? 

I-T would H,·I.m to tlw logieal thinkn 
that, even if the power of telepathie 

communication is iu herent in everyone, 
it mu-t he eapabJe of control, just as 
lIIllCh as is the power of spN'ch and, ill 
a mort' limited applicat ion, the sense of 
Iwaring. T t therefore seems rather far
fptehed to hel il.ve that tlu. (kvdoplllent 

of this telepathic power will make it 
possible to read the minds of others at 
any and all times and without their 
knowledge or volition. True enongh, 
many of us have at one time or another 
observed that someone else speaks of 
some subject just at the moment when 
we are thinking of the same thing. 
But it is usually the case that the sub
j ect is one that was uppermost in the 
minds of both, or at least of more than 
passing interest to both of those per
sons concerned. 

Still presuming that telepathic com
munication is  possible, why should it 
be considered plausible that you could, 
when walking along the street, know 
definitely what the stranger walking 
near-by is thinking oH There is no 
connection hetween you-no "path" 
(used for want of a better term) along 
which the exchange of intelligence may 
travel. The medium of transfer is ab
sent. Would it not seem logical that 
sueh a "path" is necessary ? And that 
the "path" can be established only with 
a common bond of some sort between 
the parties concerned '( 

Without more definite knowledge of 
the mt'ehanism of telepathy (still grant
ing that telepathie communication is 
possible )  it would seem futile to pursue 
tht, question farther. It does seem cer
tain, howt·vt'l', that, if a sound founda
tiotl for tIm st udv of the fundamentals 
of telepathy is t'�er Jaid down, it will 
be fou nd that  a linkage, a "path" or 
"carri"r wave" if you will, is an essential 
to i-\ueh communication, and that the 
breaking down of the privacy of the 
individua l mind hy promiseuolls "mind
I'('adilllo(" will not follow. 

Can YOU Prepare a r-relepathy Test'? 

UNDER the above heading (September i ssue, page 108 )  
w e  published a request that our readers co-operate with 

us in preparing the third of our telepathy tests, tllC first two 
of which appeared in our issues for March and June, 1933, 
At the time of writing, we have rece ived many communica
tions from readers in whieh they have outlined their ideas 
of how they would conduct these tests. To date, however, 
none has been received that is suitahle for use under the 
conditions that have to be met, or that is not a repetition of 
tests that have been made in the past. 

We want a real test : Not one that is a make-shift variation 
of some parlor game ill which accurate results cannot he 
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reeorded; not one in which the results are -capahle of variotls 
interpretations ; not one tbat involves lengthy correspondene.-, 
Iwtwt'f'1l the persons concerned, with the probability that ill
ten�st will be lost through the time factor involved. Keep ill 
mind tha t  a test for telepathy·-suitable for publication in a 
periodical-must not involve large groups of peoplc ; it 
must be adaptable to a wide variety of conditions ; it llIust 
he simple to conduct and to record ; it must not requil'l' 
complicated equipment. 

If YOll want to help in this matter, refer to the arti�le in 
September mentioned above, read the suggestions carefully, 
and then let us hear from yon. 



OUR 

Railroad W reeks 

U NW ARRANTED criticisms of the 
railroads have been whispered here 

and there as a result of the three fatal 
railroad wrecks which occurred, all 
within a space of two weeks, late in the 
summer. On August 24, the crack Cres
cent Limited of thc Pennsylvania and 
Southern. roads crashed through a 
hridge over the Anacostia River near 
CfH'verly, Maryland, resulting in the 
deaths o{ the engineer and fireman. On 
August 29, the Colden State Limited, 
ell route from Los Angeles to Chicago, 
crashed through a flood-weakened 
hridge into a Hooded arroyo ne�r Tu
cumcari. New Mexico. and eight were 
killed and 40 hurt. On Septemb.'r S, at 
Binghamton. Npw York, thp n'ar car of 
the Erip's Atlalltic Express was struck 
hy a milk train with such force that it 
in turn smashed to splinters the next 
car ahead. a wooden one, and killed 14 
and injured 30 people. 

These three disasters. coming so close 
together, have set some people to won
dering whether they are not attributable, 
at least in a general way. to poor main
tenance and lack of sufficient numbers 
of trained employees. It has been bruit
ed about that economic retrenchment 
must have lowered the efficiency of both 
the physical properties and the human 
employees of the roads concerned. Au
thoritative, unprejudiced opinion holds 
otherwise. 

In the Maryland wreck, a central pier 
of the bridge had been weakened by 
flood waters in such a way that trained 
and highly efficient track walkers could 
not have seen the danger spot. Since no 
suspicion attached to this bridge before
hand, there should be no reason to ac
cuse the train crew of negligence. 

The wreck in New Mexico may also 
he placed in the category of "unavoid
able" for, while in the arroyo beneath 
the bridge there was a torrent of flood 
water, that did not indicate a weaken
ing of the bridge. The engineer, how· 
ever, was proceeding cautiously when 
the crash occurred. He might, of course, 
have uncoupled from his train and tried 
out the bridge with the weight of the 
engine alone-but then, hindsight is al
teays wisest. 

At Binghamton, New York, the story 
is different. According to testimony in 
the investigation-which has not been 
completed at this writing-this was a 
ease of human failure. The engineer 
had passed a "caution" signal, had 
acknowledged it properly, the fireman 
te�tified, but neglected to slow down 
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sufficiently because. as he himself testi
fied, "habit had made me bold." By this 
admission, he took all the blame. This 
does not, of course, entirely absolve the 
railroad, for it is certainly to be blamed 
for permitting the use of an antiquated 
wooden car. According to newspaper 
reports, this railroad has ordered the 
retirement of its remaining wooden cars 
in October. 

Economy in maintenance can not, 
therefore, be held at fault in any of 
these accidents so far as may be de
termined at present. Furthermore the 
railroads are doing everything humanly 
possible with their limited income to 
maintain their properties at the hi!!hest 
efficit'ncy. We may expect an even mOTC 
intenst' effort to increase that efficiency 
as a direct restllt of the satisfactory in
crease in revplltJe which lhe railroads 
have enjoyed recently. It is to be hoped 
I hat that rt'vt'nue increasf' will continue 
not only for the reason thal it will in
diealt' <l n'vival of business bllt. also b.,
cause we do not want to hear of an ae
("idt-'nt fOf which the railroads may 
justifiably be blamed. 

Talking Moonshinf) 

T OIW RUTHERFORD spoke sensibly 
L when he told the members of the 
British Association for the Advancement 
of Science at their recent meeting that 
"anyone who says that, with the means 
at present at our disposal and with our 
present knowledge we can utilize atomic 
energy, is talking moonshine." 

Perhaps this will at least partially 
cool the ardor of irresponsible writers 
who have, time out of mind, for the past 
decade or two told their impressionable 
readers that the time may come when 
the energy now locked up within the 
atoms contained in a mere thimbleful of 
matter WIll drive a l iner across the At-
1antic and back. Without definitely mak
ing such a prediction-that is to say, 
without making it in such a way that 
they could ever be pinned down and 
held responsible for it-these persons 
have nevertheless managed to create in 
the mind of the public the notion that 
boundless stores of untouched energy 
are just over the hill or, at most, over 
the second hill. 

Among physicists the belief in the 
eventual recovery of atomic energy has 
swung back and forth several times 
within the past two decades. Recently it 
has heen seen that the recovery of even 
a minute bit of this energy involves 
putting in far more energy than is taken 
onto This is not to say, however, that 
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new discoveries may not alter the situa
tion, but one slant which is often given 
the public-that the physicists are work
ing toward the solution of this problem 
-is a misleading one. They are inter
ested in the purely scientific problem of 
breaking up, transforming, and other
wise manipulating the atom. Any power 
discoveries which may come from these 
experiments will be in the nature of a 
by-product. 

Strictly speaking, a truly cautions 
scientific attitude toward the question 
of the ultimate power·availability of 
atomic energy would  require one to say 
"we do not know whether we shall ever 
attain it or not." But, in view of the 
over-sanguine imaginings of various 
writers. perhaps Lord Rutherford's re
cent dose of cold water was the right 
thing in the right plaee at the right time. 

Profiteering Grave Robbers 

ARCHEOLOGISTS, and particularly 
those of the Smithsonian Institu

I ion. an' very much coneerned over the 
.,vidence of vandalism, the ruthless loot
ing of Indian graves and village sites, 
that is now accumulating. In the south 
and southwest especially, the so-called 
·'pot hunters" have been increasingly 
active in recent months destroying many 
sites in which lie artifacts and human 
remains which would tell the story of 
America's rich past to the archeologist 
were they left in situ. for his study. 

These valuable relics of the past are 
being sold as souvenirs to tourists. Gaso
line filling stations all over the south
west offer for sale human skulls to be 
used by their purchasers as ash trays, 
mantel ornaments, or for Hallowe'en 
parties. Many such antiquities are of
fered to museums, it is true, but having 
once been removed from their original 
locations, they do not as a rule have any 
meaning to thp archeologist. Exact and 
highly technical data as to its location 
and perhaps its position in relation to 
other articles or ash and earth deposits 
are necessary before the story to be told 
by a skull or a pot can be read. 

Once these treasures are removed, 
their story is lost to science. This is to 
be regretted, for there is much yet to 
l'e learned about America's pre-Colum
bIan history. If tourists refuse to buy 
these relics ; if local papers condemn the 
practice of removing them; and if pub
lic �entiment, awakened to the value of 
science, agitate against this robbing of 
graves, we believe much of the real 
background story of America may yet 
be solved by the archeologists. 
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N EW records, new accomplishments 
in aviation, crowd so fast upon 
each other's heels that it is difficult 

to appraise the swift development of 
flight. Within less than a year, men of 
the air have stretched the cross-country 
non-stop record to 5341 miles. They 
have advanced the speed mark for air 
planes to 423 miles an hour ; they 
have pushed up the altitude record to 
more than 43,000 feet ; they have flown 
blithely over the Himalayas, making 
pictures as they went. 

Frank Hawks has cut the non-stop rec
ord from Pacific to Atlantic to 13  hours 
29 minutes. Roscoe Turner has chopped 
down the East to West mark across the 
continent to 11 hours 30 min
utes. In July, Wiley Post, that 
sturdy, indomitable little flier 
from Oklahoma, who seems to 
need no more sleep than a 
basilisk, startled the world by 
flying a 15,400 mile ring 
around it by way of Germany, 
Russia, Alaska, and Canada in 
7 days, 18 hours, 491j2 minutes. 
And he did it solo, to boot. 

BUT although this was a 
solo flight, Post was not 

alone, and neither were the 
other skilful airmen who have 
toppled record after record till 
one wonders what the end is 
to be. In their planes have been 
new and more perfectly devel
oped instruments ; more effi
cient and more smoothly func
tioning engines ; mechanical 
and electrical aids to flight 
which have served as the sin
ews and the nerves to give 
fuller expression to the iron in 
the dauntless soul of man. 

THE DISTANCE FLIER TAKES 
By R E G I N A L D  M. C L E V E L A N D  

tiLUps and refueling at strategic points. 
It must be remembered that such a 

statement comes from the least hysteri
cal uf sources. Despite his log of far 
and fast flight, Wiley Post-farm boy, 
mechanic, oil driller, parachute j umper, 
and test pilot-has his feet about as 
firmly planted on the ground as any 
pilot of our day. He based his predic
tion both on observation and on the im
proved performance of the Winnie Mae 

below zero, or as Post prefers to put it, 
"up where the air is thin." 

He is by no means alone in his praise 
uf the adj ustable pitch propeller. Such 
sound and excellent pilots as Hawks 
and Bernt Balchen have hailed it. It 
has put many miles an hour on the 
already fast Boeing 247 transports that 
have made the New York-Chicago run 
almost a commuting trip .  Adj ustable 
pitch means take off from smaller fields, 

take off with heavier loads, in
creased range, and, carried to 
further points of development, 
the ability to utilize full horse
power of the engine in those 
clear blue heights where the 
air is forever rarefied and 
clouds are only a billowy floor. 

Just as the year 1933 was to 
see the greatest forward stride 
in the speed and the comfort 
of air transport in its commer

courtesy Smith ]':ngineering Corporation 

THE combination of con
trollable pitch and super

charging in their present state 
of development has meant 
much to pilots who ask per
formance. Colonel Lindbergh 
now has both on his Lockheed 
Sirius. Before he took off on 
his survey flight to Greenland, 
he found that his new Cyclone 
with its adjustable prop had 
given him a rate of climb of 
2000 feet a minute. For high
altitude flight, still more effi
cient blowers will be ne'eded 
to assure a horsepower output 
equal to that at sea level. And 
still more variation in pitch of 
propeller blades will also be 
needed to enable the whirling 
air screw to take the fullest 
possible bite in tenuous atmos
phere, so that little of that 

Wiley Post and the Winnie Mae which is equipped with 
an adjustable pitch propeller and an automatic pilot 

cial aspects through the refinement of 
plane design, the more advantageous 
placement of power plants, and the appli
cation of the principles of sound proofing, 
so the year to date has demonstrated the 
value of many auxiliaries in planes which 
have entered the lists of record perform
ance. These auxiliary devices or develop
ments have been confined to no one field. 
Engine, flying control, and avigation 
have all felt their beneficent influences. 

Within a few hours after Post set 
down the wheel s of the Winnie Mae at 
Floyd Bennett Field, he was voicing his 
belief in the practical possibility, of 
flight at a speed of at least 500 miles 
an hour around the world, or a circuit, 
by the route which he followed, in an 
elapsed time of two days, allowing for 
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on her latest circumnavigation. Her nor
mal top speed at normal altitudes would 
certainly not exceed 190 miles an hour. 
But Post had his Wasp engine super
charged, and he had a controllable pitch 
propeller. With these aids he found that 
his plane had a cruising speed of 200 
miles an hour at 15,000 feet. 

What he foresees, what he intends to 
try, is a further development both of 
supercharging and of propeller adj ust
ment. This very hard headed, practical 
flier foresees no insurmountable barrier 
in the construction of sealed cabins such 
as Farman and Junkers have been work
i ng on in their planes for the strato
sphere, so that pilot or passengers may 
have sufficient oxygen and be protected 
against the cold of 20 or more degrees 

horsepower will be lost. One cannot 
doubt from the strides already made 
that both developments will come. 

Other things-other extremely useful 
things-however, have contributed to 
the success of the distance fliers in ad
dition to supercharging and propeller 
control. Post said with characteristic 
frankness that he could not have made 
some of his huge hops-3900 miles from 
New York to Berlin, and close to 3000 
from Khabarovsk to Alaska-without 
his automatic pilot. This device, devel
oped by Elmer Sperry and the late 
Lawrence Sperry, with their engineers, 
nearly a decade ago, has been continu
ally refined and perfected until i t  is 
now very compact and efficient. 

Two gyroscopes, one for longitudinal 



A CHANCE Lift and climb were built into 
the design of the Vickers bi

But Highly Refined Devices Act 
To Reduce the Gambling Element 

planes that surged so gallant
ly above the crags of Everest, 
as they were in the sister ship 
which Captain Cyril Uwins 

and une fur lateral control, actuate a 
servo unit which, through oil pressure 
supplied by an engine-driven pump, 
actually moves the normal controls of 
the plane_ But those controls are no 
longer dependent on the vagaries of 
human reactions_ When a wing begins 
to dip, the corrective control begins 
immediately to operate_ When the nose 
begins to go down, the stabilizer at 
once begins to be , adj usted to bring it 
up again_ This device ( see also April, 
1932, SCIENTIFIC AMERICAN ) flew the 
Winnie Mae for a total of 90 hours be
fore she ever started on this year's dash 
around the top of the world, and it 
flew her through thick and stormy At
lantic weather, and through the clouds 
high above the mountains of the 
Kamchatka peninsula and the Sea of 
Okhotsk while the pilot was able to re
lax and stretch his legs, and to watch 
altimeter and tachometer, fuel and en
gine temperature gages, relieved of the 
strain of continuous attention to 
controls_ 

WHEN he broke the Western non
stop record, Commander Hawks 

also let an automatic pilot fly the Sky 
Chief, hurtling toward the 
rising sun above the painted 
maj esty of the Grand Can
yon, the spire of Pike's Peak, 
and the lush carpet of the 
corn belt. His is a device of a 
different sort, a De Beeson, 
in which pendulums perform 
the function of the gyros in 
the Sperry instrument. This 
is not a technical discussion 
of these mechanisms, but 
whatever the merits of the in
dividual types, it is plain that 
the automatic pilot has come 
to stay, and to play an im
portant part in flight, whether it be a 
speed flight to far places, or the hardly 
less speedy flights of air transport, knit
ting together more closely on its ap
pointed schedules cities, states, and na
tions. 

Plane design itself, of course, has 
played an important role in the records 
that have fallen by the wayside in recent 
months. Streamlining and lift were car
ried very far in the Fairey long-distance 
plane in which Gayford and Nicholetts 
kept aloft from England to Wolfish Bay 
to hang up a record for Great Britain. 

flew to the altitude mark. Lines 
as clean as a hound's tooth and 

enormous horsepower marked the 
Macchi in which Flight Officer Agello 
sped above the waters of Lake Garda 
faster than man has ever moved before. 

But things quite apart from 
wing and fuselage and engine 
power have also contributed 
to the great flights of  recent 
months-things that hold out 
promise in rich measure for 
the future. When General 
Italo Balbo brought his eight 
triads of flying boats across 
the northern ocean with such 
spectacular success, each of 
the big Savoia-Marchettis had 
two American instruments on 
its board : a directional gyro 
and an artificial horizon. 

The General also had with 
him aircraft radios, develop
ed to a degree not hereto
fore appreciated. He was 

Right: The Sperry automatic 
pilot installed on a Boeing 
transport of the United Air 
Lines. Below: The case of 
the automatic pilot is only 
9 by 10 by 15 inches in size 

rather loath to talk about them, but 
when pressed, described them as the 
most powerful, the most compact, and 
therefore the most mysterious, sending 
and receiving sets in the world. He ad
mitted that they had a range of 6000 
miles, and that, although their details 
were still a military secret, he was able 
to communicate direct from Chicago or 
New York with II Duce through the 
powerful land stations at Monticello 
and Ostia. 

There was a radio device of para
mount interest also in the Winnie Mae. 

This too was secret, and to a large de
gree remains so. It was mounted in the 
globe-circling ship by engineers of  the 
United States Army Air Corps at Wright 
Field, Dayton, Ohio. Broadly speaking, 
it is a direction finder, a development of 
the Kruesi compass. To make use of  it, 
the W innie Mae had an aerial from rud
der post to fuselage, although she car· 
ried no radio in the ordinary sense. 
Stations along the world route had heen 
asked to hroadcast to her in flight on 
specified frequencies, and this they did 
with the greatest success. 

It is obvious that if a pilot can re
ceive signals from two stations of known 

location while he is in flight, he can 
orient himself and fix his position. But 
the direction finder of the W innie Mae 
did more than this. The signals from a 
single station actuated a pointer which 
told Post with great exactitude whether 
he was on course. He flew first on a sig
nal from S1. John's, Newfoundland. 
Then he said that soon after passing 
Cape Race, he picked up, clear and 
strong, the signals of the British station 
G2LO at Manchester. They guided him 
across the stormy sea, and in addition 
sent him weather reports clear into 
Berlin. Army stations in Alaska and 
commercial stations in Canada and at 
Chicago followed through as he roared 
along, and it may be said without too 
much stretching of the truth that he 
rode a radio wave around the world. 

• 
« EDITOR'S NOTE : The two-part arti-
'\ cle, "The Truth A bout High A lti
tude Flight," March and A pril 1933 
SCIENTIFIC AMERICAN, explains many 0/ 
the pro blems 0/ sealed cabins and ad
justable pitch propellers referred to by 
Mr. Cleveland in the above article. 
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Two months ago we told how the 
spectroscope has made it possible 
to secure almost complete analyses 

of the outer portions of the �un, and 
even of distant stars, despite the seven� 
limitations imposed by the opacity of 
the earth's atmosphere to ultra-violet 
light. 

This opacity, by the way, though it 
greatly annoys the astronomer, probably 
saves our lives. Should the air suddenly 
become transparent to the short waves, 
every living thing exposed to direct sun
light would receive a very powerful 
dosage of radiation of the sort which 
is rapidly fatal to some organisms and 
dangerous even to the larger forms. 
Sunburn would become a real peril, 
and the consequences might be most 
disastrous. No one, however, need lose a 
single restful breath from worry over 
this danger, for there is good reason to 
believe that it is the action of these 
short waves on the upper air which 
forms the ozone there, out of the abun
dant oxygen. The earth automatically 
protects itself against the dangerous 
rays-or rather, life upon its surface has 
grown accustomed to such rays as actu
ally reach it. Could life exist on a 
planet with an atmosphere transparent 
to the whole ultra-violet, evolution would 
doubtless proceed by the survival of 
forms which were able to endure these 
rays. Terrestrial life has never had to 
make such an adaptation, and has not 
made it. 

BUT the student of stellar atmos 
pheres, though he has perforce to 

be content with the loss of the most in
teresting part of the field of observation, 
has . still a great deal to do. Sixty-two 
of the known chemical elements have 
been identified in the sun-three or four 
of them doubtfully. Some of the rest 
are so rare on earth that we do not 
know their spectra well enough for a 
test-others have all their strong lines 
in the forbidden ultra-violet region. 
There are only three whose strongest 
!.ines are accessible and fail to appear 
--bismuth, rhenium, and radium. The 
l ast two are excessively rare on earth, 
so that it is not surprising that Wf' 
fail to find them in the sun ; bismuth 
must really be rare in the solar at
mosphere. 

Rut no chemist would be content with 
II merc qualitative analysis-he supple-

lIlenls i t  by a quantitative analysis and 
finds out not merely what elements arc 
present, but how much of each. 

To attempt this in the sun we mu st  
have recourse to the .intensity of the 
spectral l ines. There is  no question that 
it takes more atoms to produce a strong 
line than a weak one. How many more '? 
There are various ways of answering 
this question.  

The stronger lines are obviously wider 

The illustrations above and on the 
opposite page have no direct con
nection with Professor Russell's 
article, but are inserted because of 
their general interest. The one 
above is reproduced from Leaflet 
50 of the Astronomical Society of 
the Pacific, prepared by Dr. Seth 
B. Nicholson of the Mount Wilson 
Observatory. It shows four spectro· 
heliographs of the sun, taken at 
various phases of the 1 1 . I -year sun
spot cycle. The white spots on each 
represent calcium clouds overlying 
sunspots ; thus these clouds give a 
measure of sunspot activity. Note 
how, at the beginning of the cycle, 
the spot· zones are about 30 degrees 
from the sun's equator. As years 
pass these move inward and, at the 
end of the cycle, most of them are 
less th,tn 10 degrees from the equa
tor. The curve indicates the num
ber of spots. Just now we happen to 
be in the minimum phase, as is 
shown better on the opposite page 

on good spectrum photographs than 
the weaker ones. It  is possible, with 
modern technique, to measure the 
width of a line and find out how much 
light it cuts off from the spectrum. Un
der simple conditions the width should 
theoretically be proportional to the 
square root of the number of atoms ( or 
sometimes molecules )  which are at work 
producing the line. The relation has 
been accurately checked by observa
tion of the lines due to oxygen in the 

earth's atmosphere, where, by observing 
the S ll n at different altitudes, we can 
change the amount of oxygen in the 
l ight-path in an accurately calculable 
ratio. 

The sun's atmosphere is hot and the 
lower layers are hotter than the upper
which complicates the theory ; hut the 
test can still be appl ied to the stronger 
l ines. For example, the yellow D lines 
of sodium indicate the presence of 26,-
000 million million atoms of the ele
ment above every square centimeter of 
the solar surface. This sounds tremen
dously large, and so it is ; but things 
take another aspect when we realize 
that this number is no greater than 
would be found in a layer of red hot 
sodium vapor at atmospheric pressure 
about one thousandth of an inch in 
thickness. 

THE fainter solar lines are too narrow 
to study in this way. But, fortu

nately, there are many groups of lines 
( of the same element ) in which we can 
calculate how many more atoms

' 
are at 

work on a strong line than on a weak 
one, and thus the calibration can be ex
tended even to the faintest lines. It i s  
thus found that a line just  comfortably 
visible on the photograph requires for 
its production only 1!4000th of the 
number of atoms which produce the 
sodium lines. 

The swarms of faint solar lines there
fore require but little material for their 
production. Even the great H and K 
lines of calcium-the strongest in the 
whole spectrum-demand only an inch
thick layer of vapor. These lines are 
observed during total eclipses to rise 
to an altitude of nearly 10,000 miles 
above the photosphere. For most of this 
depth the vapor must be of extraordi
nary tenuity. The lower atmosphere, or 
reversing layer, in which most of the 
line absorption is produced, may be no 
more than 100 miles deep but, even so, 
the pressure and density in it must be 
so small as to correspond to a good 
vacuum from the engineering stand
point-though not what the physicist 
calls a high vacuum. 

What prevents us from seeing deeper 
into the sun '? It was once supposed that 
the visible photospheric surface was a 
layer of clouds-condensed droplets of 
some highly refracting substance-but 
HOW we know that all snch substances 
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would be wholly vaporized at the very 
high temperature of the sun's surface. 
The puzzle was first solved by the 
writer's colleague, Professor John 
Quincy Stewart, who showed that a gas 
containing free electrons and ions must 
necessarily scatter light like a thin fog 
or haze. The amount of this scattering 
can now be fairly well calculated. It is 
evidently the d�minant factor in de
termining how deep we can see into 
the sun-better put, the depth from 
which light can get out to us without 
being blocked on the way_ 

There is, of course, no sharply bound
ed fog surface-only a steadily increas
ing haziness_ But Milne showed some 
years ago that it  is nevertheless possible 
to adopt an average depth-roughly 
that from which half the light escapes 
unobstructed-and obtain reliable re
sults. Above this level very little ma
terial is required to account for all the 
lines in the solar spectrum. Taken al
together, they demand only atoms 
enough to produce a layer of gas ( un
der standard conditions ) a foot or two 
thick. It would be hasty, however, to 
conclude that there was - no more stuff 
than this in the sun's atmosphere. 

FOR the metals. most of whose atoms 
produce lines in the observable part 

of the spectrum, we should have a 
pretty trustworthy census,  after allow
ance has been made for the fact that 
many atoms are ionized-- and this, too, 
can be closely estimated. 

The case is quite different for the 
light elements. Here the observable 
lines are absorbed onl y  by highly ex
cited atoms. For every s uch atom there 
must be many thousands of others 
which produce - lines in the inaeet'Rs ih le  
ultra-violet. 

Making the best allowance we can for 
this, it appears that carbon, nitrogen 
and sulfur are comparahlt, in abun
dance in the sun with the most p reva l
cnt metals, such as iron or magnpsiulll ; 
and oxygen even more abundant. Hy
d rogen, whose lines are very strong. 
d espite a high degree of excitation in the 
atoms which produce them, must he the  
most  abundant of all. 

Here we get into trouble, for there are 
other influences besides an increasing 
abundance of atoms whieh may widen 
a hydrogen line--in partic uiar, the 
presence of an electr ic field. In the 
ionized gas of the solar atmosphere 
many hydrogen atoms will be (war to 
electrons or positively charged ions, and 
,uch atoms will give wide fuzzy lines. 
From instant to instant different atoms 
are thus affected, but the average ef· 
f ect remains. This effect is  smallest
though important-for the red line, and 
increases steadily toward the violet. In 
the near ultra-violet it is so great that 
the lines become wide, shallow, hazy, 
and �o ill-defin er! that it is imrossihjf� 
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to measure their positions_ Were they 
on a uniform background they would 
still be easy to see, but this part of the 
spectrum is cut to pieces with heavy 
lines of other elements, so that they are 
difficult to detect. 

For hydrogen the line widths fail us, 
ilnd we mllst seek some other way of 

Strictly speaking, the smooth curve 
on the opposite page is diagram. 
matico As Dr. Nicholson and Miss 
Elizabeth E. Sternberg pointed out 
in the August number of the Publi· 
cations of the Astronomical Society 
of the Pacific, "solar activity usual· 
ly progresses unevenly in short· 
period fluctuations which can be 
traced through each cycle. During 
the present cycle these fluctuations 
have had a period of about 15 
months, with secondary maxima be· 
tween the primary maxima." ( In· 
dicated by S and P on the heavy 
line ; the light line is for the pre· 
vious cycle, superposed on the pres
ent one ) .  "Minimum sunspot activ
ity for the present cycle has not yet 
been reached," these astronomers 
continue, "nor have any spots for 
the new cycle yet appeared. The 
time of the last minimum has been 
determined as 1923.6." The expect
ed time of minimum of the present 
cycle is October or November, 
1933, though the period of low ac
tivity on the sun may be prolonged 
into 1934. The frequent citation 
of the 1 1 . I·year sun·spot perio. 
dicity may have misled some into a 
belief that the periods are uni· 
form in length. The n . 1 .year fig
ure is, however, only an average. 
Actually the intervals between the 
successive maxima have fluctuated 
between 7.3 and 17.1  years, and 
the fluctuations are not regular 

determining its abundance. It may seem 
'trange that this can he done with the 
aid of lines of iron. As one passes from 
" 001 stars like A rcturns to hotter one�, 
snch as the sun, Procyon, and Sirius, 
the are lines of iron, like those of other 
metals, gradually fade out ; because, of 
COllrse, the atoms in increasing propor
tion become ionized. The enhanced 
lines, due to the i onized atoms, at first 
grow stronger. We should expect them 
to continue to do so until the arc lines 
were practically gone-that is, till all 
the atoms were ionized-and to fade out 
gradually at still higher temperatures, 
when the ionized atoms lose a second 
e l ectron a p iece.  Th i s take� consir!erablv 
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more energy than is required to ionize 
hydrogen, so that we may expect the 
enhanced iron lines to strengthen and 
stay strong without much change until 
the hydrogen lines have pretty well 
faded. But, in fact, these lines reach 
a maximum at about the temperature 
of Procyon ( Class FS ) and weaken in 
the hotter stars, such as Sirius, long 
before the hydrogen begins to fade. 
This can be explained only if there is 
a great excess of hydrogen in the at
mosphere. 

At relatively low temperatures, such 
as that of the sun, the hydrogen atoms 
will be practically all neutral. The 
electrons and ions coming from the 
metals will produce opacity enough to 
limit the observable atmosphere to a 
moderate depth. At higher tempera
tures, when the hydrogen begins to be 
ionized, it ( owing to its great abun
dance ) will liberate a much larger 
number of electrons. The atmosphere 
will grow much more hazy, and the 
depth to which we can see will dimin
ish. This will cause the spectral lines 
to grow weaker-even those which, like 
the enhanced iron lines, would other
wise be somewhat strengthened. The 
greater the amount of hydrogen the 
lower will be the temperature at which 
this effect shows itself. In this way the 
writer has recently shown that in an 
average stellar atmosphere there must 
be about 1000 times as many atoms of 
hydrogen as of all the meta l s  together. 

rrHE outer parts of the stars there-
fore appear to be composed of al

most pure hydrogen. The nitrogen, car
bon, and oxygen, though abundant in 
comparison with the metals, make up at 
most but a few percent of the whole, 
even by weight, and much less by vol
urne. This is probably not true of the 
rIeep interior, for there are certain in
fluences which t('nd to draw the light 
hydrogen atoms to the surface. But o f  
the composition of the  surface there 
can be no question. 

Of the many interesting connections 
of this, we have time to mention but 
one. Everyone knows that the major 
planets, and especially Saturn, have low 
mean densities, while planets like the 
earth are several times denser. Yet they 
were probably both made in some way 
out of mater ial taktm from the sun. 
Moulton s uggested more than 30 years 
ago that the difference arose from the 
fact that the major planets have suffi
eient force of attraction to retain light 
gases such as hydrogen, while the earth 
and the �maller bodies do not. This 
snggestion is strengthened by the evi
dence that an unassorted sample of the 
sun's surface material would contain 
even more hydrogen than would be re
quired to make a planet of low density. 
-Clark's Island. Plymouth, Mass. _  
S('pt. 4. li).B. 



Panorama of Madden Dam in the Canal Zone, as it appeared last spring. Excavation is in progress in the river bed while the Chagre 
section of the dam. Cableway is shown ending on tower on track near mixing plant. To right is screening plant, and at extreme right 0 

MORE WATER FOR THE PANAMA CANAL 

THE engineers who planned 
the Panama Canal antici-
pated the need of a larger 

reserve water supply before full 
development of its capacity could be 
attained. This reserve could best be ob
tained by the construction of a dam on 
the Chagres River, the largest tributary 
to the Gatun Lake, at a point about 
nine miles from the Canal. 

The water used for locking a ship 
completely through the Canal-first up 
a distance of 85 feet into Lake Gatun 
by filling the three chambers of the 
locks and then down into the sea by 
successively lowering the water in the 
three lock chambers on the other ter
minal-has averaged 6,500,000 cubic 
feet. 

The use of water, exclusive of that 
for power, for a single day during the 
dry season-with 16 ships transiting
was a total of 194 million cubic feet 
divided into 104 for lockages, 85 for 
evaporation, and 5 for municipal uses 
and leakage ( all values expressed in 
millions of cubic feet ) . The effect of 
these drafts on Gatun Lake was to 
l ower the level, and in a prolonged dry 
season the lowered level caused added 
difficulties to navigation in the narrow 
channels of Gaillard Cut. 

When the final plans for the dam on 
the Chagres River were being con
sidered in 1930, the rate of increase of 
water use was estimated to be 1300 
million cubic feet per year for lockages 
alone or 2400 million cubic feet per 
year for all uses except power. The 
available storage in Gatun Lake of 
32,000 million cubic feet had previous
ly been nearly exhausted during a pro
longed dry season due to the operation 
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By E. S. R A N D O L P H  
Construction Engineer 

of a hydro-electric plant at Gatun which 
discharged into the sea. While this de
mand on the reserve water supply was 
lessened by the installation of a Diesel
electric plant for use only in the dry 
season, it was seen that in a compara
tively short space of time, based on the 
rate of  growth of traffic, the Canal 
would probably be unable to continue 
to operate throughout a prolonged dry 
season. 

THERE are two distinct seasons dur
ing the year in the Canal Zone, the 

"dry season" which lasts between the 
average dates of January second and 
May fifth, and the "wet season" during 
the remainder of the year ; these dates 
have varied as much as a month each 
way from the average. During the dry 
season the Atlantic trade winds sweep 
the Isthmus and there is very little rain
fall. The Chagres River, which has an 
average flow of 2520 cubic feet per sec
ond, has been known to flow only 235 
c.f.s. ( cubic feet per second ) ,  and in 
the greatest flood its flow was estimated 
to be 176,000 c.f.s. The greatest flood 
of future times which is probable has 
been estimated to be 280,000 c.f.s. ,  
which corresponds to a rate of run-off 
of 650 second-feet per square mile over 
the entire reservoir watershed of 427 
square miles. 

The Madden Reservoir will have an 
area of 17 square miles at its operating 
level of 240 feet above sea level and 
21 .4 square miles at the maximum flood 
level of 263 feet. It is not for water 

supply alone but serves also as a 
power and flood control reservoir. 
An ample supply of water for 
generating electric current suffi-

cient for all the needs of the Canal Zone 
for many years will be provided and 
the water which will pass through the 
turbines will flow down to Gatun Lake 
and be available for locking ships, be
cause the operating level of Madden 
Lake is 155 feet higher than Gatun 
Lake. A regulating reservoir will also 
be provided for the moderation of the 
intensity of floods which occasionally 
pass down the Chagres River with suffi
cient force to cause navigation in the 
Canal to be suspended. With the in
crease in traffic which will normally 
occur, such delays become 
more serious. 

The function of the 
dam in case of floods will 
be to impound the water 
as the flood wave enters 
the lake and to feed it 
more gradually through 
the controlled spillway 
with the result that the 
lake level rises as water 
is impounded and slowly 
lowers to normal level as 
the flood waters are al
lowed to flow away at a 
harmless rate. An increase 
in depth of 23 feet will 
be permissible for im
pounding flood waters 
which will provide a 
volume of 12 billion 
cubic feet. 

During the year 1919 
the topographic mapping 
of the reservoir site to a 



River flows through the incompleted power plant 
picture is a tower at the gravel reclaiming point 

scale of 1 :5000 was commenced. In 
1924 the areas required for the reservoir 
and construction camp were acquired 
from the Republic of Panama under the 
terms of the treaty between the United 
States and the Republic of Panama and 
placed under the political jurisdiction 
of the United States in the same man· 
ner as the original Canal Zone. 

Engineering studies of the project 
commenced in 1928 and included water 
supply, transportation, power, general 
design, materials for construction, and 
construction program. These studies by 
the Panama Canal engineering staff reo 
sulted in the accumulation of a mass of 
tabulated data which became the basis 
of the final designs of the dam. In 1929 
geological investigations revealed the 
presence of cavernous limestone in the 
ridges on each side of the dam ; this 
discovery was followed by a wide-spread 
program of drilling and testing and 
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further consultations with geologists 
and engineers. Specimens of stone from 
the foundations were tested by the local 
government laboratory, also by the Bu
reau of Standards and the University 
of Illinois laboratories. Besides the 
limestone which occurs at a depth of 
80 feet below the base of the dam, there 
is the foundation stone itself which is a 
gray calcareous sandstone having a com
pressive strength of 1600 pounds per 
square inch in a testing machine. 

Core drilling was commenced using 
black carbon diamonds for the cutting 
medium but it was found that a tungsten 
carbide cutting tool was sufficiently hard 
to cut the relatively soft Madden Dam 
stone at a large saving in cost. A total 
of 23,000 linear feet of cores were cut 
through solid rock. 

Beneath the ridge on the right bank 
of the Chagres River above the dam 
and partly below reservoir water level, 
a cavern 1500 feet long, 100 feet wide, 
and 40 feet high at its maximum sec
tion was discovered. Other smaller cav
erns were known to exist but a careful 
search did not reveal any of them pass
ing through the impounding ridge of the 
reservoir. The condition led to a pro
gram of clay grouting along this ridge 
where there was a probability of rapid 
leakage. It is expected that there will 
be a total of 30,000 cubic yards of a 
thick clay-water solution pumped into 
holes drilled through this seamy for
mation. 

THE silt content of the Chagres River 
was measured and found to be of 

little importance. 
The rate of absorption of water at 

various depths by the core drill holes 
on the damsite was measured with a 
device which plugged the hole at dif
ferent depths and introduced the water 
beneath the plug. This information is 

Plan and elevation, with contours, of Madden Dam. This clearly shows details 
of the dam itself, the elevations above sea level, and the long ridge dam and 
saddle dams necessary to obtain the proper amount of storage for the · purpose 

used as a guide for the locations and 
depths of the holes for inj ecting a thin 
solution of cement and water known 
as cement grouting. 

The final studies, plans, and specifica
tions wcre prepared during 1930 in the 
Denver office of the United States Bu
reau of Reclamation with R. F. Walter 
as Chief Engineer and J. L. Savage as 
Chief Designing Engineer. Representa
tives from the Panama Canal engi
neer.ing staff collaborated with the 
reclamation engineers who were re
tained by the Governor of the Panama 
Canal as consultants on this project. 
After studies and comparative cost esti
mates had been made for various suit
able types of dams, it was decided to 
make the principal structure across the 
Chagres River of the massive concrete 
gravity type, having a spillway apron 
of concrete 150 feet long, and an up
stream concrete apron and clay blanket 
10 feet th ick and 150 feet long. The 
purpose of the former is to prevent 
erosion of rock below the toe of the 
dam, and of the latter to protect the 
rock from weathering and to d iminish 
the rate of seepage of water beneath 
the dam. Such protective measures are 
beyond those ordinarily used for similar 
structures and are made necessary by 
the soft nature of the stone foundations. 
The dam will be 950 feet long and the 
maximum height above foundations will 
be 228 feet_ 

CONT AINED in the central portion 
of the main dam are four spillway 

gates each 100 feet wide and 18 feet 
high. They are of the over fall, or weir, 
type known as the "drum" gate. They 
are floated to form a closure and sub
merged to open the aperture. 

On the left bank is the hydro-electric 
power plant built against the down
stream toe of the dam. Provision will 

be made for three generators but at 
first only two will be installed. Each 
generator will produce 10,000 K_V_A. 
of energy and will be driven by a 
1 1 ,200 horsepower water turbine. This 
electrical plant will furnish the current 
for operating the Canal Zone for many 
years. A transmission line 12% miles 
long joins the new plant to the existing 
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electrical system. At present 
this line furnishes power for 
constructing the dam. 

Due til thc irregular topog· 
raphy of the country there 
are several points where wa· 
ter would escape from the 
reservoir through the low 
points in the hill s and such 
poirlts are being plugged 
with earth and rock fill dams. 
On the left bank of the main 
dam is a ridge below the 
maximum reservoir level and 
i t  is elevated by means of a 
concrete· faced earth and 
rock·fill dam having a road· 
wa y over its top. 
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river. The contour of the land and 
prevalence of floods led to the adoption 
of an aerial tramway for the transporta· 
tion of some 550,000 cubic yards of 
gravel to be washed, separated into 
five sizes, and finally re.proportioned 
scientifically to form concrete yielding 
the maximum strength with the mini ·  
llIum of cement. 

Bids for construction of 
the dam were opened Sep. 
tember 1 ,  1931,  and award 
was made to the j oint firm or 
,v. E. Callahan Construction 
Company of St. Louis, and 
Peterson, Shirley, and Gun· 

Concrete cut-off wall of one of the larger earth 
dams. Completed, this will be 58 feet high 

THE aerial tramway is composed of 
a track cable making a continuous 

circuit from the gravel loading terminal 
to the washing and screening plant, a 
series of towers to support the track 
cable, a series of buckets suspended 
from wheels which roll along the track 
cable, and a traction cable which tows 
the buckets around the circuit. Buckets 
have capacities of 32 cubic feet each, 
are spaced 256 feet apart and are towed 
at a rate of .100 feet per minute. The 
buckets are released from the towing 
cable for loading which is done by pass· 
ing them under a gate leadinl-( from a 
hopper and are again fastened to the 
towing cable at evenly spaced intervals .  
On arriving at the washing and screen· 
ing plant they are automaticall y 
dumped, without stopping, into a hop
per. 

ther of Omaha. The low bid was 4,048" 
657 dollars for huilding the dam with 
materials furnished by the Government 
<,stimated to cost 3,000,000 dollars ad
ditional. The Government also furnishes 
engineering and inspection during the 
construction, and the labor of installing 
thc power plant machinery which i s  
sched uled t o  b e  completed during July, 
1935. Work is paid for each month, 
hased on quantity completed at the unit 
prices agreed to in the contract. There 
were 95 items of work in the original 
contract including .118,000 cubic yards 
of  concrete of a ll classes ; 3,800,000 
pounds of reinforcing steel ; abo u l  
9,600,000 pounds of gates, valves, con
d uits, and structural steel ; 680,OO() 
c ubic yards of excavation ; and 640.0()O 
cubic yards of earth and rock fill "  i n  
embankments. 

THE general contractors for the darn 
employ ahout 9S0 men of a ll da�s",, ; 

o ther contractors about ISO men : and 
t he Government about 22.1 for foree ac
count work and administrat ion, enl-(i 
!leering, and inspection con nectf'd w i th 
the proj ect. 

The river is s panned at  the � itt ,  o f  
t h e  dam b y  a three·ineh diameter s t e e l  
cable mounted on t h e  tops of 100·1'001 
movable steel to wers 1.32.1 feet apar t  
at the cable anchorages. Both towers 
can travel at a speed o f  66 fed. per  
minute up and downstn'aLn, for a tota l 
distance of 410 feel, 011 wheels wh iel l  
roll o n  two rails spaced 6 0  feet apar t. 
A "carriage" mounted on 12 wheeb i s  
t o wed along the three·inch track cable al  
a speed of 1200 feet per minute and to 
this " carriage" is suspended the hook 
which can pick lip any load to a lim i t  
II I' 25 tons. The hook rna y be raised and 
lowered at a speed of  300 feet  per min 
lite. Thus the cableway may lift a bucket 
containing eight cubic yards of Co]]-

crete or rock, or may lift a 2S·ton piece 
of steel from a wal-(on on the r iverbank 
and pl ace it at any point within an area 
no feet wide and 1200 feet long. This 
cableway is a modern mech anical de
v ice and is operated electrically with 
all movements controlled by one opera
tor who is housed high in one of the 
movable towers.  This operator is in 
constant telephone communication with 
sil-(nalmen at the points of picking up 
and depositing the load. Often those 
po i nts are not within sight of the op
erator. 

Tfw concrete will he made of cement, 
i m ported from the O n itpd States, and 
watt'r, sand, gravel , and cobbles re
c l a i med from the rivpr bed. Igneoll s  
grave l is  prese nt  in )!rcat abundance. 
It  has hecn w a s lwd down fro rn  t ilt" 
i grwo u s  rock format ions  abollt 15 m i l e,; 
u pstrea m fro[\] th. ,  d a rn .  The [IIost fa
vora b l e I-(ra v , · 1  d(�pOf;it  i s  o n t, m i l e dow n 

The construction plant was built by 
the genera l contractors and is their 
property. The Government furnishe,; 
onlv those materials which are to form 
a r;art of the permanent structure. The 
contractors are represented on the 
p remises by Paul C rafe as Managinl-( 
Director and R.  M. Conner as General 
Superintendent. 

The project is under the direction of 
Colonel .I lil ian L. Schley, Covernor of 
t he Panama Canal, assisted by Colone l  
C l arence S .  H id l e y ,  Engineer o f  Main
tenance, and by Major  J oseph C. 
\l e h affey , A ssistant Engineer of Main·  
1t · ' t a I H ·  .. . Eo S.  H a ll d o l p lr i s  Con struction 
E n :.r i n tif'r. 

Looking southwest across the left abutment of Madden Dam during a flood of 
some months ago. Note the heavy machi" ery covered by this 1 12,000 c.f.s. flood 



A SCULPTOR TURNS ANTHROPOLOGIST 
A Woman Artist Circles the Globe to Fix Native 

Types in Imperishable Materials 

An Australian spear thrower 

THE human family numbers 1 ,800.· 
000,000 or more people, widely 
scattered as to races and breeds. 

Museums are filled with cases contain· 
ing skulls and casts and models which 
are of interest to students, but have a 
tendency to repel the casual visitor. 
Recognizing that to be the case the 
Field Museum of Natural History in 
Chicago adopted the plan of giving the 
native races of mankind a plastic repre· 
sentation from actual studies in their 
native lands, made by a practical but 

All photos copyright Field Museum of Natural 
History. 

highly competent sculptor, and now 
the studies, made all over the world bv 
Miss Malvina Hoffman, are foreve� 
preserved in enduring bronze. 

Miss Hoffman spent four years in 
seeking types in Africa and in the 
Far East. She had to penetrate the for· 
bidding interior of many remote jungle 
lands to find living models who could 
represent some of the most primitive 
and little known tribes, and there she 
created works of .the highest merit. Of 
them Sir Arthur Keith says : "In these 
sculptures the anthropologist finds tri o 

Yellow Race-merchant of Tibet 

umphant expressions of race. Intuition 
has transformed the artist into an 
anthropologist ; the mirror of her im· 
agination caught from her sitters and 
held only the essential traits of race . 
. . . She is a great sculptor who lavishes 
her art in the service of anthropology." 
The same great authority also says that 
a knowledge of physical and racial 
anthropology is not confined to those 
who work in museums and universities 
and he holds that the husts, figures, 
and groups modeled hy Miss Hoffman 
are priceless registers of anthropologi· 
cal fact and in the full sense of the term 
are scientific documents as well as 
works of art. 

The Chauncey Keep Memorial Hall 
where these sculptures are displayed 
was recently opened to the puhlic and 
the exhihit produced a profound sen· 
sation. It may he questioned whether 

Indian Tamil climbing tree any vestiges of the life and culture of 

North Chinese j inricksha coolie 

primitive man will remain by the time 
the next century arrives, hut in any 
event many of the vanishing races will 
continue to live in the statues and husts 
in these halls. 

On this page are illustrated a few of 
the examples displayed. Miss Hoffman 
was a pupil of Rodin who probably 
never thought of his pupil, the modeler 
of the dancing Pavlova, as penetrating 
the wilds of the primitive places of the 
earth. She had much difficulty in over· 
coming the reluctance of distrusting 
and dangerous savages towards posing. 
Eighty·five types are now represented 
hut the whole collection will require an· 
other year to complete. 

Pygmies from the Belgian Congo 
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THE AMATEUR AND HIS MICROSCOPE-V 

EXPLORING UNI(NOWN WATERS 
By J U L I A N D .  C O R  R I N G T O N ,  P h .  D .  

Ward's Natural Science Establishment, Inc. , Rochester, New York 

PREVIOUS installments in this se
ries on amateur microscopy have 
dealt with the microscope as a pre

cision mstrument and with explanations 
concerning its construction and opera
tion. It is now time that we put this 
marvelous tool to work and see at first 
hand some of the things which have 
enabled the microscopist to rewrite en· 
tirely the story of the universe. 

Among the many strange realms which 
possession of a microscope 
opens up for exploration, none 
is  more fascinating to novice 
and old timer alike than the 
microcosmic panorama to be 
met with in making cultures from 
any roadside pool or ditch. There 
are myr iads of plants and animals 
composed of but a single cell, and 
other hosts of many-celled organ-
isms which, though complex in struc
ture, are yet microscopic in size. Micro
biology concerns itself with a study of 
these forms, and of bacteria and para
sitic species as well, but it will prove 
more satis factory if  attention is at pres
ent concentrated upon the free-living 
species, deferring work on most of  the 
bacteria and all of the paras ites to later 
chapters. 

A featnre of value in connection with 

ENTOPL.ASM 

household ('otton goods, free from lint. 
or an old l inen handkerchief. 

Outfitting for field collecting may be 
as simple or as elaborate as you wish. 
Recommended for a l l-purpose use is a 
knapsack or army gas mask bag, both 
of which are retailed at Army and Navy 
stores or sporting goods establishments. 
A half dozen bottles, wide-mouthed and 
cork-stoppered, two and four ounce 
capacity, with some blank gummed la-

bels with which to identify locali-

amateur microscopist, curious to see 
what the scum contained and. to his 
amazement, was found to be teeming 
with life. The water that collects along 
with dead leaves in park, cemetery, and 
gate-post urns will usually provide ex
cellent preparations, especially of roti 
fers. Try scraping a bit of film from 
greenhouse plant leaves, in cases where 
considerable moisture prevails. Mount 
the scrapings from the inner glass sur
faces of aquaria, humidifying vessels, or 
other containers of water in which some 

,.C:=:.I!III!!!i!..... slight scum clings to the sides. Ci!aq-.c:="')C- ) Ornamental pools, fountains, bird �I haths, fish ponds and similar 

Left: How to drop the cover glass 
on the culture. Right: The glass 
may also be handled with forceps 

des from which collections are made. 
will be desirable, though any type of 
clean, small bottle will do. 

Finally there are the chemicals. Tinc
ture of iodine and powdered rouge are 
to be found in practically every home, 
and complete a list of materials easily 
assembled and inexpensive. 

The study materials are like
wise readily secured and will de
pend upon individual preferences. 

bodies of  water in cities, parks, and 
private grounds, will all be found 
swarming with microscopic life if not 
kept too well cleaned out, and especially 
i f  aquatic vegetation is present. 

ECTOPLASM The majority of those who read 

No elaborate trip is then necessary, 
and it is certainly not a task to 

gather cultures for study. Yet the real 
enthusiast will wish to obtain the rich 
variety of life that flourishes best in the 
natural country environment of pond 
and stream. The roadside ditch, the 
backwater eddy or quiet pool in a 
stream-course, and the small pond, will 
all prove happy hunting grounds for the 
microbiologist. Choose stagnant water 
or quiet water sites in which green 
scums-species of aquatic plants termed 
algae-abound, and in which there is 
some variety of other plant life, notably 
lily pads. A l l  illmtrat ions from 

. '-:\Iieroscope Experiments , "  
HtlllSch and Lomb Optical C o .  PSEUOOPOo l UM 

Body of a protozoan, showing parts 

the studies proposed in this art icle i s  
the simplicity with which they may be 
made. Presupposing the ownership of a 
microscope to begin with, little else in 
the way of materials is necessary. A few 
blank slides and cover glasses, clean in:� 
cloths or lens paper, a small tube of 
vaseline, two or three pipettes of  the 
variety commonly known as medicine 
droppers, and several large containers, 
are all of the items that could he con
sidered as indispensable. 

The best form of  container is not ex
pensive-the gallon sized glass battery 
j ar, cylindrical in shape. If these are not 
available, use two-quart fruit j ars or 
small fish globes. The most serviceable 
cleaning cloth is a soft piece of old 
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these instructions will wish to go 
afield and collect their own cul
tures, but for those unable or dis
inclined to do so, other sources 
are available. Bottles containing 

l iving protozoa the unicellu lar animals 
(>lther as mixed species or in  pure cul

tllfe form may be purchased from deal
ers in bio logical supplies. Standing COIl
tainers of  stagnant water or fermenting  
liquids are  likely to  be present some
where about the premises of most 
homes, and will y ield at least a few in
teresting observations. For both the 
field-trippers and the stay-at-homes 
there is the highly enjoyable culturing 
of the assemblage of living organisms 
known as the microcosm, with its kalei
doscopic array of bustling life and its 
fatalistic history. 

Protozoans have a habit of turning up 
in strange places. An old pickle barrel 
in a grocery store was skimmed by an 

To collect, immerse a stoppered bot
tle in the shallower parts at such places 
and, when it is on the hottom, remove 

Amoeba proteus, commonest species 

the cork and at the same time push in 
some of the mud, dead leaves and other 
bottom material with the fingers. The 
inrush of water will carry in quite a bit 
of solid matter. A good proportion for 
the filled bottle is about one fifth solid 
ingredients, including soil, baIK, leaves, 
and so on, three fifths water, and the re
maining fifth air. Replace the stopper 
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before remov ing the bottle from the bot· 
tOIll, bring it to the surface, pour off a 
hit  of the water and remove any excess 
of leaves. Then stopper again and label ,  
indicating the name Of nature of the col· 
Ipcting site. 

Scrape the undersides of lily pads, or 
eut up bits of thpse and plaee them in 
another bottle, together with some of the 
adj acent water. Try several of the spe· 
cies of higher algae, many of which are 
familiar to the owner of an aquarium, 
and which may be purchased, for that 
matter, in pet stores. Sphagnum bogs 
will yield an ent irely different assort· 
ment of protozoans than that obtained 
in the l i ly-pad frog pond. Spring-fed 
pools  give still another assemblage, and 
sewer-polluted water yet another. 

ON arrival home fmm collect ing,  
something must be done about the 

billions of animal s with which you are 
freighted. Fortlinately they require 
neither food nor water at your hands ; 
they will themselves attend °to all physi
ological needs save one, and that is the 
universal and ever-present demand for 
oxygen. Therefore remove the corks in 
your bottles, after they have been ar
ranged on your work table, and cover 
each container with a piece of gauze or 
cheesedoth, large enough to be secured 
around the bottleneck with a rubber 
band. These micro-aquaria will now 
stand for a long while if  you occasion 
ally renew the water lost through 
evaporation. Add water brought from 
the same source as the material itself, 
if convenient. Otherwise, draw off a ves
sel of tap water and allow it to stand 
uncovered for two davs in some situa
tion relatively free from dust, after 
which the excess oxygen dissolved in 
such water will have escaped . rpndering 
the liquid suitable for usp_ 

Left pair : Paranema. Center : As
tasia. Right: The slipper.shaped 
Paramecium is an agile performer 

And now we're n'ady to make a 
microscopic inspection of what we have 
in these bottle�_ Thoroughly dean a 
slide and cover glass, using clean wate r 
and drying them with the soft cleaning 
doths. In stubborn cases, dip the glass
ware in alcohol or household ammonia 
and wipe it dry.  Cleaning cover g lasses 
without too great a mortality in the 
ranks of these very thin slips  may re
quire some practice ; cover the thumb 
and forefinger of the l eft hand with the 
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dcan ing cloth, grasp the 
cover glass through this cloth 
and work it gently back and 
forth, or turn it around and 
move i t  in and out of this 
grasp by holding it with the 
r ight thumb and forefinger by 
its edges. The main trick is 
to keep the pressure on the 
two sides of the glass oppo
site and equalized at all 
times. Always handle every 
clean piece of glassware by 
the edges, thereafter. No mat
ter how clean your hands may 
be, they will leave a finger
print impression in oil  if you 
tonch the flat  surface of  clean 
and pol i shed glass. 
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Pippttes mllst also be very 
elt>an bdorc us ing them wit  I I  
the culture bottl es.  Have a 
st>parat e ont> for each bottle .  
o r  clean well before trans
fr'rring from one c u lture 'to 
another. In this way you will 
avoid contamination of the 
different containers_ Remove 
the rubber bulb and vigor
ously squeeze it several times 
in a glass of water, thus flush
ing it out. Hold the glass 
barrel under a running tap 

A typical collection of microscopic forms of 
life. How poorly any reproduction of these 
little creatures does them j ustice will become 
evident only when they are seen under the 
microscope, their detail being clearly visible 
and their antics an endless source of interest 

of watcr and run it  through with a pipe 
cleaner, then rcplace the bulb_ It is an 
excellent idea to label pipettes to match 
each bottle of culture, so that they will 
not become mixed. Thrcads of the same 
color may be tied around both bottle 
and pipette, using differpnt colors for 
differen t sets. 

PLACE a clean sl ide before yon on 
the work tah l ,' ,  an d have ff'ady a 

d paIl pipette and ('OVPf gl ass . Sq\l�ez", 
the bulb of t lte droppt>r and inst>rt tfw 
glass halTP l  so that the  t ip is a ppl it>d 
to the uppf'r  su rfa"", o f  t 1w .';f,d inlf'flt o n  
tllP bott o m  of tlit' Sf'kdl,d bott l e  o f  
( ' I ilturt, .  K f' l f'a,,' t i ll '  p rf'ssu n, on t hp 
b u l b  slo w l y ,  oht a i n i ng a rn i xt u rf' o f  spd i 
men!  and w at " L P l ace t wo  drops of  
th i s  sn l u t i ll fl O il the e e n t ", r  (, I' t h e  ,d id", 
and lay a._ide t I le  p i pe t t f' _  P ic k  lip the 
enver I!:l a,;s hy i t s  edl!:<'s or hy means 
o f  a eover-gla�s forceps,  h r i n g  it over 
tilt' fl uid on the s l ide,  and ti l t  i t  so thal 
nne edge of the covt' r  loudlPS t h .. s l i d p  
a t  o n e  side o f  tIH� l iqll id _ T h e il merely 
1 ,> 1  go, a llow i ng t ill, eover t o  fa l l int o  
p l ace h y  i t s  ow n we ight. 'I'l l(> w a t e r  illl 
med iatd y sprpads oUl into a th in til m 
u nder the covpr and, if the r i ght amoll ll t 
has heen used,  nonp w i l l  rn n Ollt  from 
henea t h  the cover.  

Now Ip t's go hig game hu nting ! 
Mou nt  the s l ide  under the spring cl ips 
on the stal!:e of thc microscope, attend 
to the duties of  adjusting light and 
focus with the low-power ocul ar and 
low-powpl' obj ective in line. A moderate 
illumination is best ; the objects to be 

seen are largely colorless and transpar
ent and too bright a I i ght will render 
them invisible. 

What wonders may now appear be
fore your eyes it is impossible to tell. 
Your culture may be a poor one, show
ing little or nothing. But the chances 
are a thousand to one, if you have col
l eeted in a suitablp p l ace and have se
cured the drops for mounting in the 
manner ahove d irected, that you will 
sep many varipd and interesting crea
tures. Tlwre arp station ary organisms, 
both p l ant and animal,  slow and uncer
t ain w anderers ;  and finally the agile 
and swift-moving forms that are all the 
more inten'stinl!: fnr their many activi
t ips - t hnugh they give a bit of trouble 
in t h I' matter of df'tailed study under 
h il!:h P O W Pf. Actual s ppcies encountered 
w i ll vary  w ith the district in which you 
l iv f' ,  a nd w i t h  th,' t y p P  of situation 
w hen, t hf' collpction w as made. Yet 
ma n y of thp c.om lllOnpr types, sneh as 
AnlOpha, E u glpna,  Paramt>cinm, and 
Sty l oll y e h  i a  are w e ll -nigh universal and 
y o u  w i ll soon gP! to know a dou,n or 
mnr" k i Ild� w ith o u t  di flieulty_ 

Space dot's not permit anything like 
a eomp lete dpsc r iption of  tllP hundreds 
of forms to be Illet with in such mounts. 
Many pagps of  manuals have been de
voted t o  brief characterizations and il
lustrations of the better-known varieties. 
and npw species are constantly being 
found. 

• 
« Next month further practical point-
'-\. ers will he tziven_ 



THAT the tide is in some way inti
mately related to the apparent 
movements of sun and moon, and 

that the latter body plays the leading 
role, has been known for ages_ But how 
sun and moon give rise to the tide, and 
why the moon plays the leading role, 
remained a mystery till the latter half 
of the 17th Century_ It was only with 
the formulation of the law of gravita
tion that the tide received a rational 
explanation, for Newton proved that the 
tide is a necessary consequence of 
gravitation_ 

On the basis of gravitation, the mathe
matician can readily show that the 
tide-producing power of a heavenly body 
must vary directly as its mass and in
versely as the cube of its distance from 
the earth_ This explains why the moon 
is the principal tide-producing body, so 
far as our earth is concerned. Although 
the sun has a mass 26,000,000 times 
that of the moon, its distance from the 
earth is 389 times that of the moon. 
Hence the tide-producing power of the 
moon is to that of the sun as (389 ) 3 is 
to 26,000,000, or about 21;:4 times as 
large. 

AS developed in textbooks on physical 
1\. geography or astronomy, the sub
j ect of tides is simplified by assuming 
the earth to be entirely covered by the 
waters of the sea. On this assumption 
the general features of the tide can be 
derived easily. Thus it can be shown 
that the tide, like the moon, must come 
later each day by about 50 minutes, 
and that the rise and fall of the tide 
must vary with the waxing and 
waning of the moon. As it is put 
colloquially, "the tide follows the 
moon." 

Feet 

This simplification of the tide 
appeared to be validated by the 
tides on the shores of the Atlantic 
Ocean. These tides are of a rela
tively simple character, agreeing 
surprisingly well with the fea
tures deduced on the assumption 
of the mathematician's ideal 
world entirely covered by water. 
Since these tides were the ones 
which the early investigators had 
at hand for study, it was but natu
ral that their simple character 
should be taken as typical. This 
procedure, however, very much 
oversimplified the subj ect. 

The tide-producing forces, be-
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SOLAR TIDES 
By H. A. M A R  M E R  

Assistant Chief, Division of Tides and Currents 
United States Coast and Geodetic Survey 

ing of astronomic origin, are distributed 
regularly over the surface of the earth, 
varying only with latitude. But the re
sponse of the waters of the sea to 
these tide-producing forces is so very 
profoundly modified by the hydro-

The mechanical tide predictor of 
the Coast and Geodetic Survey 

graphic features of a particular ocean 
basin, that the tides at different places 
vary strikingly, but with no regard to 
latitude. Seattle, Washington, and Pros
pect Harbor, Maine, do not differ much 
in latitude. How different the tides are 
at the two places is shown in Figure 1 ,  
which reproduces the tide curves at  
these places for the  first two days of  
September, 1929, as  derived from auto-

Figure 1 :  Tides at different places are seldom 
alike, because of the effects of local features 

matic tide gages at these two localities. 
In the diagrams of Figure 1,  the hori

zontal lines represent the undisturbed 
sea level. At Prospect Harbor the high 
waters rise approximately as much 
above sea level as the low waters fall 
below it. Furthermore, the two high 
waters of a day, as well as the two low 
waters, are much the same in all re
spects. In fact, the Prospect Harbor 
tide is a typical Atlantic Ocean tide. 

ON comparing the tide at Seattle for 
these same two days, striking dif

ferences are seen. In the first place the 
high and low waters are not symmetri
cal with respect to sea level. In the 
second place, while the two high waters 
of a day are much the same, the two 
low waters differ by many feet. For the 
two days shown in the figure, the morn
ing low waters at Seattle were about 
eight feet lower than the afternoon low 
waters. Indeed, the afternoon low waters 
barely fell below sea level. 

Now it must be noted that the dif
ferences in the tides at the two places 
shown in Figure 1 are in no way due 
to the disturbing effects of wind and 
weather. Heavy winds and wide varia
tions in barometric pressure do bring 
about very considerable differences in 
the regularity of rise and fall of the 
tide, but the first two days of Septem
ber, 1929, were chosen precisely be
cause of freedom from such disturbing 
effects. The features shown in the fig
ure are characteristic of the tide at 
these two places. 

Fed 

The variety of tides actually found to 
occur is at first glance bewilder
ing. Altogether aside from differ
ences in time and in range, which 
may be regarded as merely dif
ferences in degree rather than in 
kind, and aside, too, from local 
peculiarities due to local geo
graphic features, the tides at dif
ferent places differ strikingly. In 
Figure 2 are shown the tide 
curves for the same two days of 
September, 1929, at Pensacola, 
Florida ; Honolulu, Hawaii ; and 
San Diego, California. At Pensa
cola there is but one high and 
one low water each day. At Hono
lulu there are two high and two 
low waters in a day ; but while the 
two low waters of each day are 
much the same, the two high 
waters differ considerably_ At San 
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Diego both the high and the low waters 
of each day differ. 

Still different varieties of tide may 
be found at other places. Thus at 
Galveston, Texas, the tide shows two 
high and two low waters for several 
days at a stretch and then only one 
high and one low water for a number 

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

of tide of about 50 minutes, which is 
the imprint of the moon's sovereignty, is 
absent at Tahiti, the tide here being a 
solar tide rather than a lunar tide. 

This peculiar behavior of the tide 
at Tahiti stands out clearly if the tide 
curves for each day are arranged in 
serried ranks, like an army on the 

march, and compared with a 
like series at some other place. 
In Figure 3 the tide curves at 
Apia, Samoa, for each day of 
the week of September 14·20, 
1924, are plotted under each 

p", other, and in Figure 4 is shown 
a similar plotting for Tahiti 

J for the same week. Apia was 
chosen for comparison be

---h"....:.""---/-------'\;-----1-j o  cause, like Tahiti, i t  i s  situated 

Feet in the South Pacific in very 
nearly the same latitude. 

Figure 2: How strikingly local tides may vary 
is shown clearly by these three tide curves 

Glancing down the tide 
curves for Apia it is seen that 
any high or low water comes 
progressively later each day, 
this being indicated by a pro
gressive shift of the curves to 
the right. In the six days be
tween the 14th and 20th of 
September, it is seen that the 
high and low waters have be
come later by a little more 

of days following. But, without going 
into further detail regarding this mat
ter, it may be said that all of these 
varieties of tides may be related to the 
movements of the moon_ As a genera l 
statement, the dictum that the tide fo l 
lows the moon is true. 

There are, however, a few places 
where the tide does not appear to 
follow the moon. Tahiti is the classic 
example of this type of tide. Herman 
Melville in his "Omoo" thus describes 
the tide here. "The Newtonian theory 
concerning the tides does not hold good 
at Tahiti ; where, throughout the year, 
the waters uniformly commence ebbing 
at noon and midnight and flow about 
sunset and daybreak." Authors of the 
more popular style of travel books have 
been less restrained than Melville and 
either state or imply that at Tahiti the 
t ide ebbs and flows with unfailing 
regularity, never changing in time from 
one year's end to the other. In a popu
lar book of a few years ago, the author 
quotes a mariner as saying that from 
the verandah of his club at Tahiti he 
could tell the time of day within a 
quarter of an hour by looking seaward 
and seeing where the water stood ! 

RECENT tidal research has shown 
that such statements are exagger

ated. While the times of tide at Tahiti 
vary somewhat from day to day, it may 
be said that, in general, high water 
comes a little after noon and midnight, 
and low water a little after six o'clock 
both morning and evening. In other 
words. the daily retardation in the time 

than 4% hours, or at the rate of nearly 
SO minutes per day. At Tahiti, however, 
t he curves show practically no shift to 
the right, the h igh waters coming a 
little after midnight and noon and the 
low waters a little after six o'clock, 
morning and afternoon. 

At Tahiti the range of the tide is 
small, being on the average only O.H 
foot. A much better developed solar 
tide has recently been brought to ligbt 

Figure 3 (below) : Typical lunar 
tide with daily shift in maximum. 
Figure 4 (right) : These curves 
show little shift, being solar types 
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by British Admiralty surveys in Torres 
Strait. At Tuesday Island, a small is land 
lying about 15 miles northwesterly from 
the northern point of the Australian 
mainland, the tide is decidedly solar, 
but has a range of more than three feet 
on the average. The tide curves for the 
week beginning September 9, 1925, at 
Tuesday Island, are shown in Figure 5. 
Like the tide curves for Tahiti, the tide 
curves for Tuesday Island show prac
tically no shift to the right in the t imes 
of the high and low waters from 
day to day. 

By mathematical analysis the tide at 
any place may be resolved into a 

number of simple constituent tides, and 
in this way the magnitudes of the solar 
and lunar constituents may be com
pared. These constituents have periods 
of differt'nt lengths, the most important 
being those with a length of about half 
a dav, and t1lf'refore known as semi
daily

' 
constituents. At Apia the lunar 

semi-daily constituent has an amplitude, 
or semi-range, of 1 .26 feet while that 
of the solar is 0.29 foot. Hence the 
tide observed here exhibits the featurt's 
of the lunar tide. At Tahiti the ampli
tudes of the lunar and solar semi-daily 
constituents of the tide are, respectively, 
0.29 foot and 0.26 foot. Being so nearly 
equal, the t ide here does not exhibit 

the dominant features of the lunar tide, 
but in part also the features of solar 
tides. At Tuesday Island the ampli
tudes of the lunar and solar constituents 
are both 1.6 feet, and so here, too, the 
features of the lunar tide cannot dom
inate, the tide actually observed partak
ing of the characteristics of solar tides. 

The prediction of tides for tide tables, 
solar tides, and quasi-solar tides pre
sents problems of a much more difficult 
character than do the simple lunar tides 
found on the shores of the Atlantic 
Ocean. In fact the methods used in the 
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earlier tide tables would entail such an 
enormous amount of computation as to 
be altogether prohibitive. In harmonic 
analysis, however, is found a successful 
method for predicting all kinds of tides. 
And by the use of a mechanical tide 
predictor, as for example that used by 
the Coast and Geodetic Survey, the tides 
at Tuesday Island, for example, are 
predicted with no more difficulty than 
simple lunar tides. 

Figure 5 :  Another strongly solar 
type of tide-at Tuesday Island 

But what explains the existence of 
solar tides ? Why is the response of 
the sea to the same set of tide-producing 
forces so strikingly different at places 
near each other ? Clearly the answer is 
to be sought in the physical features 
of the ocean basins. And on the basis 
of this, two different theories have been 
proposed. 

The older, known as the progressive
wave theory, regards the tides of the 
open ocean as progressive waves. Such 
waves, consisting of crest and trough, 
travel across an oceanic area at a rate 
depending on the depth. The birth
place of the tide, according to this 
theory, is to be found in the broad and 
deep waters of the Southern Ocean, the 
belt of water which completely encircles 
the earth in high southern latitudes. 
There, it is argued, the tidal forces of 
sun and moon have uninterrupted sway 
and raise two primary tide waves, 180 
degrees apart in longitude, which 
traverse this belt of water from east 
to west, constrained by the moon-the 
principal tide-producing body-to keep 
in step with its own motion. As these 
primary tide waves sweep the southern 
points of Australia, Africa and South 
America, they generate sccondary tide 
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waves which progress up the Indian, 
Atlantic. and Pacific Oceans, respec
tively. 

The progressive-wave theory of the 
tide makes careful distinction between 
the primary tide waves traveling from 
east to west in the Southern Ocean and 
the secondary waves which progress 
across the other oceans and seas. The 
secondary tide waves travel as "free" 
waves, their velocity depending on the 
depth of the water. But the primary 
tide waves in the Southern Ocean keep 
step with the moon ; they travel not as 
free waves but as "forced" waves, com
pelled by the moon to keep in time 
with its own movement. 

The differences in the time, range, 
and other features that are found to 
characterize the tides at different places, 
the progressive-wave theory explains as 
arising from differences in the depth 
and width of channel, differences in the 
configuration of the shore line and in
terference of tide waves coming from 
different directions. Solar tides arc 
therefore explained as occurring at 
places where two tide waves meet under 
the condition that they have approxi-

Automatic tide gage which makes a 
continuous record of tidal changes 

mately equal lunar ranges but are about 
six hours apart in time. Under such 
conditions the lunar high water of one 
wave neutralizes the lunar low water of 
the other, and allows the solar tide to 
hecome prominent. 

THIS is a plausihle explanation. With 
regard to various other features of 

the tide this theory appeared to give 
satisfactory explanations. But with in
creasing knowledge of the tide in the 
various seas it became clear that this 
theory is altogether too simple to fit the 
facts. Too much is left to he explained 
hy changes in cross-section of channels, 
configuration of coast line and inter
ference of tide waves progressing from 
different directions. 

The more recent theory of the tide 
is known as the stationary-wave theory, 
since it conceives the response of the 
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ocean waters to the tide-producing 
forces to consist of stationary waves 
rather than of progressive waves. A 
simple stationary wave in a tank of 
water is illustrated schematically in 
Figure 6. Such a wave may be started 
by raising and immediately lowering 
one end of the tank. This wave move
ment is not like the progressive wave 
which travels across a hody of water 
with crest and trough. Instead, it os
cillates or swashes ahont an axis in the 
middle of the tank, one point of this 
axis heing indicated by the point C. 
It mav be noted, too, that a stationary 
wave 

"
arises from the complete refle� 

tion of a progressive wave. 
In regard to stationary-wave move

ment it is to he noted that along the 
axis of oscillation no vertical rise and 
fall takes place. Each body of water 
has a natural period of oscillation 
which depends on its length and depth . 
For a rectangular basin the formula is 

2 l . h' I . h 
. 
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oscillation, l the length of the hody 
in the direction of oscillation, g the 
acceleration of gravity, and h the depth 
of the water. Furthermore, in  respond
ing to forces that tend to disturh its 
equilihrium, a hody of water will re
spond hest, or resonate, to that force 
the period of which most nearly ap
proximates its natural period of oscil
lation. 

ACCORDING to the stationary-wave 
ft theory, the dominant tides of the 
world arise from stationary-wave os
cillations which are set up and main
tained in various portions of the oceans 
by the periodic tide-producing forces 
of  sun and moon. And since the periods 
of the forces differ, different portions 
of the oceanic basins will respond in 
different ways to the same set of tide
producing forces. In other words the 

Figure 6: A simple stationary wave 
like that often seen in bath tubs 

axis of oscillation of an oceanic basin 
responding to the solar forces will not 
coincide with the axis of oscillation of 
the lunar forces. 

On this latter theory, therefore, solar 
tides are explained as occurring in re
gions which lie near an axis of a lunar 
oscillating system. The rise and fall 
of the lunar tide is at such places there
fore small. This gives the solar tide 
the opportunity to he come the dominant 
constituent of the tide, and hence the 
tide in such places follows the sun 
rather than the moon. 



A Rapid-Fire Weapon to Fight 

TUBERCULOSIS 
AMONG the more prevalent diseases 

1\.. of mankind, pulmonary tubercu-
losis-the White Plague-is one of 

the most deadly. Now doctors think they 
have a weapon which, if it is exten
sively used, will enable them to plan 
and carry on a much more effective 
campaign against tuberculosis. 

1110  of a second, but is some
times increased to 3/20 of a 
second for subjects with very 
thick chests. 

The ncw wcapon is a machine capable 
of taking X rays of the lungs at the 
rate of four a minute. The pictures are 
made on inexpensive paper film instead 
of the more costly celluloid film hereto
fore used. A hundred pictures, or radio
graphs, the full &ize of the chest of the 
subject, are made on a single roll of a 
recently developed high-speed X.ray 
paper 150 fect long. The high speed and 
precision with which the new machine 
turns out its product makes it possible 
to examine large numbers of subjects 
in a very short time-up to 800 a day . 

The subjects to be X rayed 
are lined up near the ma
chine and one by one they 
step into position and are 
"shot" at the rate of 150 or 
more an hour. At this speed 
an entire class of school chil
dren can be taken during one 
"period" in the day's sched
ule, or in about 20 minutes. 
The unit is portable and may 
be set up in the school build-

Typing identifying data on the lead cards, 
which are later X rayed with the subject 

The machine consists of a box-like 
receptacle which is adjustable vertically 
to the height of the subject, who stands 
with the chest tight against its front 
side. A canvas compression band is 
drawn across the back of the subject 
j ust below the shoulders. The X·ray tube 
is automatically centered on the vertical 
center line of the box and also at the 
height of the center of the compression 
band. A scale automatically registers 
the thickness of the chest and indicates 
to the operator just what voltage to use 
to secure a good picture. 

The distance from the X-ray tube to 
the box is maintained constant at 40 
inches. The current passed through the 
tube at each exposure or discharge is 
also kept constant at 100 or 150 milliam
peres. The time of exposure is usually 

ing, ready for use in a short time. 
A feature of  the new method, which 

makes it possible to maintain high 
speed, is  the system of marking each 
radiograph at the time it is taken. Each 
subjeet is prov ided w ith a lead card on 
which is typed,  by means of a special 
typewr iter operated by an eleetric mo
tor, all the identifying data required by 
the physician or health ofl1cer in  charge, 
such as date, name, address, grade, sex, 
weight, he ight, and so on. Th is  CO lll
plete record prevents errors, as each 
subject has h i s  or her own earn, w hich 
is placed ill a dip on the front of the 
box and is X rayed with the subj ect. 

AQUESTION naturally aris.es : How 
can rapid X raying help eradieate 

tuberculosis '? The mere taking of an 
X ray does not improve the patient's 
condition. What has this high speed to 
do with fighting tuber.culosis '? 

The effectiveness of this new weapon 
comes about in two ways. It is due not 
only to the speed, quality, and low cost 

Every 1 5  seconds a pupil steps up to the machine and an X-ray photograph of 
the lungs is taken. Thus whole classes may quickly be "run through the mill" 

of the new method itself, but also to 
one of the peculiarities or character
istics of the disease against which it  is 
aimed. At some time during their lives 
a large majority of persons contract 
tuberculosis. More often than not the 
subject is unaware of its presence. 
U sually the infected spot in the lungs 
heals itself and the pati(�nt never knows 
of it. Often, however, it spreads and a 
:-;(,rious case develops ,  In its early stages 
a eme is comparatively easy and sure, 
htlt after the disease has progressed to 
the point where it  makes itself manifest, 
i t  has reached a stage where its cure is 
much more difl1cult. 

The problem, therefore, is to discover 
the presence of tuberculosis before it 
has reached the dangerous stage. This 
i s  where the X ray steps into the picture. 
As a rule every significant tubercle, 
spot, or lesion in the lungs may be de
tected by the X ray long before it has 
progressed to a stage where its pres
ence is recognizable by other means. An 
X-ray examination, therefore, gives a 
forewarning of trouble. If the examina
tion is made in time, and if the warn
ing is heeded, the trouble in most cases 
can be averted. It is this characteris
tic of the disease whieh enhances the 
value and effectiveness of the X ray as 
a weapon against it. 

Eminent specialists and authorities 
have said that if periodical X-ray ex
aminations could be made of all chil
dren during the adolescent period, and 
the cases found be properly cared for, 
this would go a long way toward wiping 
ont tuberculosis. 

In many localities plans are under 
way by local medical authorities and 
Boards of Health, looking to the whole
sale X raying of school children and 
adults as a means of "screening out" 
those eases which should be watched 
and treated by the family physician. 
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THERE Is No SAND IN SANDPAPER 

EVERYONE is familiar with sand
paper, in one form or another. In
cluding industrial workers, service 

men, and home users, it is estimated 
that some 60,000,000 people in the 
United States use sandpaper, either con
tinuously or from time to time_ Coated 
abrasives are used in the manufacture 
and repair of practically everything we 
touch or use, whether made of metal, 
wood, rubber, glass, leather, plastics 
or compositions ; whether painted, var
nished, lacquered or simply smoothed 
or polished. Cradles are finished with 
sandpaper, so are caskets, and all 
through life every tool, instrument or 
implement we handle, every vehicle we 
ride in, every house or building we en
ter, all have known the magic touch o f  
sandpaper. 

But how much does the average per
son really know about this useful, uni
versally used product ? He may be 
surprised to learn, for example, that 
there is no sand in sandpaper. The fine 
abrasive particles on sandpaper are 
specially crushed flint or garnet or are 
products of the modern electric furnace 
-aluminum oxide or silicon carbide. 
Sand is not efficient for the purpose, 
because most sand is waterworn and 
the particles are therefore 
more or less rounded and 
have no sharp cutting edge. 

And a New Process of Making This Important Product 

Regiments Its Grains, Point Outward, Electrostatically 

proximately twice as long as they are 
wide, and with several conchoidal, 
sharp fracture edges. 

Engineers and research workers in 
the industry determined that, in order 
to improve still further the efficiency of 
sandpaper, it was necessary to devise a 
way to make each individual little parti
cle adhere to the paper or cloth back
ing so that its very sharpest edge or 
point would face out towards the work 

of coated abrasive engineers, decades 
had been spent in improving glues, 
backings, forms, coatings, and grain 
shapes. The manufacturing industries 
had been insatiable in their demand for 
coated abrasives of greater efficiency. 

Sandpaper backing was originally 
ordinary paper. With the development 
of strong manila fiber papers, these were 
adopted as more satisfactory backing 
materials. Later, for special uses, back
ings of cloth or a combination of cloth 
and paper gave better service and en
dured greater stress. The strength of 
glues and adhesives was also vastly im
proved. 

THE primary form of sandpaper has 
generally been the roll, made in 

widths up to 36 inches. From this were 
cut sheets, disks, covers for drums, and 
molded forms to meet special require
ments in various industries. The nature 
of the grits, or abrasive particles, was 
exhaustively studied, and countless ex
periments made to improve their ef
ficiency. Quartz, though tough, did not 

THERE is no end of in
teresting and amazing 

facts concerning sandpaper 
and its manufacture. Since 
coated abrasives were first 
commercially produced they 
have been constantly im
proved by research and in
vention. Sandpaper is today 
more than 125 times as ef
ficient as the crude product 
first manufactured near 
Philadelphia 83 years ago. 
During this development 
many difficult problems have 
been solved, but none more 
baflling than that upon which 
for the past two years, the 
best minds in the industry 

Photomicrographs showing above: Excellent shape for 
sandpaper grains for strength and sharpness ; and be
low: Wood shavings, not dust, are cut by sandpaper 

provide sufficient strength for 
severe work in the metal 
trades. Experiments were 
made with other materials ; 
garnet, the same mineral 
used for j ewelry, was found 
to be highly satisfactory, es
pecially for wood working, 
and is used to produce the 
familiar "red" sandpaper of  
today. A revolutionary de
velopment caine with perfec
tion of the electric furnace ; 
it was found that aluminum 
oxide and silicon carbide 
could be fused at high tern· 
perature to make two new; 
synthetic minerals which, 
when crushed, provided 
grains of  amazing hardness 
with extremely efficient cut
ting edges. At the present 
time garnet, aluminum oxide, 

have been concentrated, and which has 
just now been brilliantly solved. 

With few exceptions, the abrasive 
particles used in the manufacture of 
sandpaper are not true crystals, nor are 
they alike. The particles, though care
fully graded, vary in size and shape 
and have many edges and points, some 
of which are much sharper than others. 
Best results are obtained from grits ap-

216 

when the sandpaper was finished. How 
should they go about solving such a 
problem as this : to make as many as 
35,000,000 tiny abrasive particles regi
ment themselves like so many soldiers, 
each with its sharpest cutting edge up, 
all evenly spaced, and all within one 
square inch ? 

Previous to the time that this prob
lem challenged the skill and ingenuity 

and silicon carbide are the minerals al
most exclusively used for sandpaper 
coatings. 

Success seemed to be too much to 
hope for, when attention was first di
rected towards the problem of arrang
ing the abrasive particles on their long 
axes, all evenly spaced, with sharpest 
cutting edges up so that every grit would 
work with maximum efficiency. It is re-
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markable that this has been achieved ; 
also noteworthy that the baffling prob
lem was solved by application of a basic 
principle discovered 2500 years ago. 

The new "electro-coating" process 
which has revolutionized manufac
ture of sandpaper and which miracu
lously orients the abrasive particles, 
makes use of the action of the electro
static field, first observed by Thales as 
long ago as 600 B . C . ,  when he noticed 
that amber rubbed with silk attracted 
bits of straw, pith, and so on. Our word 
"electricity" comes from the Greek 
word "elektra" meaning "amber." 

In the process of manufacturing elec
tro-coated abrasives, two groups of 
equipment are essential : the electrical 
equipment to generate the high poten
tial uni-directional current required, 
and the electro-coating machine proper 
in which the abrasive particles are in
dividually oriented and deposited onto 
suitable adhesively coated backing. 

THE electrical apparatus includes a 
variable high voltage transformer 

for stepping up the low voltage supply, 
usually 220 or 440 volts, to the required 
high voltage ranging from 20,000 to 75,-
000 volts alternating current. This cur
rent is then rectified by means of 
vacuum tube equipment and transmitted 
to the electro-coating machine as a uni
directional current. 

The electro-coating machine consists 
essentially of two electrodes, shaped 
like flat, oblong plates, and facing each 
other at less than an inch apart, usually 
two centimeters or approximately % of 
an inch. The lower electrode is con
nected to the negative terminal of the 
power supply. An endless belt passes 
over the surface of the lower electrode. 
The upper electrode is grounded_ Just 
beneath it, freshly glued paper passes. 
The accompanying drawings will help 
to visualize the entire electro-coating 
machine. 

Abrasive granules are fed from a 
hopper onto the mo

'
ving conveyor belt 

which carries them into the intense elec
trostatic field. As they enter th is  field 
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and pass across the lower electrode, 
each individual grain acquires an elec
trical charge by induction. At the same 
time, due to the elongated character of 
the grain, the electrical charge becomes 
segregated at the two ends. In other 
words, the particle is polarized, the posi
tive charge concentrating at one end 
and the negative charge at the other end_ 
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In accordance with the 
familiar law of physics that 
opposite charges attract and 
similar charges repel, the 
negatively charged end of 
each particle is attracted by 
the upper or positive elec
trode and repelled by the 
lower or negative electrode ; 
simultaneously, of course, the 
positively charged end of 
each particle is attracted by 
the lower electrode and re
pelled by the upper electrode. 

A boye: Five positions of sandpaper grains as 
they pass between the electrodes. Below: Sche
matic diagram of the electro·coating machine 

This attraction-repulsion results in each 
grain orienting itself to the field of 

Coated abrasives used in finishing 
a felt hat. At left: Small and large 
rotating implements use sandpaper 

force ; in other words, it 
stands up on its long axis. 

The particles now dis
charge into the belt that part 
of their charge in the end 
nearest the belt, or, in other 
words, the positive charge 
which is nearest the nega
tively charged belt. The par
ticles lose this part of their 
charge either by direct con
tact or by corona leakage, 
and are thus left negatively 
charged ; also, the particles 
accumulate stray electrons 
by ionization and thus be
come negatively charged. 

Two simultaneous phenom-

ena now take place. The particles, being 
all negatively charged, mutually repel 
each other and move apart to a new 
symmetric formation at the same mi
nute distance from each other. At the 
same time, the particles are all violent
ly repelled by the lower or negative 
electrode and attracted by the upper 
or positive electrode. Without breaking 
their formation or changing their posi
tion, they are strongly repelled upward 
and imbed themselves in the freshly 
glued paper which is passing beneath 
the top electrode. The paper then 
emerges from the electro-coating ma
chine and enters a drying-room. 

As explained before, this process 
makes three major improvements 

in coated abrasives_ It spaces the par
ticles evenly apart at 1II00th to 
1/6000th of an inch as the case may be, 
depending on the grain size, whether it 
is for fine or coarse sandpaper. Coarse 
sandpaper has from 12,000 to 25,000 
grains per square inch and the finest 
coated abrasives as many as 35 mil
lion per square inch. 

The practical advantages of these im
provements in industrial and general 
applications are several. Electro-coated 
abrasives provide better surfacing be
cause the action of the coating is uni
form. They give faster sanding because 
the largest number of best sharp cutting 
edges and tips stand point up. They 
have a longer effective life because the 
particles are more securely imbedded, 
and because of less wear per unit sand
ed. They can be subjected to greater 
stress in harder service as a result of 
the stronger adhesion of the coating. 
They save time in the surfacing of any 
unit or material. They enable manufac
turers to increase production and lower 
costs, and disks do not need to be re
placed as frequently as before, thus 
minimizing the costly delays of stoppage 
.in mass and line production. 



THE PROBLEM OF THE DIVINING ROD 

IS there anything in the divin-
ing rod? Opinions differ 

widely and strenuously. Most 
men of science remain skeptical 
about it, but a cautious, con
servative, truly scientific attitude 
would doubtless require the 
answer, "We do not yet know." 
Divining rod fakers there have 
been ; need this prejudice the 
real question? After eliminating 
the nonsense, enough remains 
to leave it an intriguing one. 

How, then, can science in
vestigate it? Perhaps in final 
analysis it can't, at least until 
the underlying principle ( if 
there is one ) can be discovered. 
Actual demonstrations, ap
parently so simple, do not on 
the whole provide really satis
factory proofs, and give no final 
answer, except to those who 
ha vi! the will to believe or the 
will not to believe. There are 
too many uncertainties in this 
method. True investigators are 
seeking the underlying princi
ple.-The Editor. 

HE who watches a "dowser"-that 
is, the user of the divining rod-
at work, as he strides over the 

ground holding his rod stretched out 
before him until it s uddenly points to
ward the ground, will naturally be very 
skeptical of  the declaration that under 
the designated spot will be found a 
"vein of water," for that seems like 
superstition or pure imagination. In 
fact, the divining rod had a part in 
ancient superstitions and was in a class 
with other methods of divination. Just 
as in many another inherited supersti
tion there is at least a grain of truth, 
so it became evident that in the divining 
rod, when used for discovering various 
minerals, there was a phenomenon call
ing for rational investigation, and such 
an investigation recently has become a 
highly interesting problem of scientific 
research. 

THE miners of the 17th and 18th 
Centuries took the divining rod seri

ously and used it in their search for 
mineral deposits. The age of enlighten
ment in the second half of the 18th 
Century banned it  from use in mining 
operations, but the dowsers who sought 
springs continued quietly to pursue 
their craft. Scholars again and again 
took up the problem of the divining 
rod without being able to find a theo
retical explanation which could satisfy 
them. The actual successes of those who 
'Translated by Eleanor B ianca Hoffman 

218 

By C O  U N T  C A R  L V O N  

sought water could easily be explained 
by attributing to them hydrological ex · 
perience. This was the case with the 
Abbe Paramelle in the middle of the 
19th Century, the most noted finder of 
springs in his time, who worked ex
clusively as an experienced hydrologist ; 
that is, he drew his conclusions from 
the conformations of the earth and from 
geological indications. AI�o, there were 

Dowsing is an old art. Here is an 
illustration from " The Mining Cus
tom Book," by Ch. Weigal, 1 72 1  

j ust as many failures as successes. 
It is, then, quite understandable that 

until recently science has brushed aside 
the problem of the divining rod. 

During the last few years, however, 
the situation has changed. The phenom
enon of the divining rod has been 
recognized as a complex problem, which 
cannot be explained from the stand
point of any one science. We must dif
ferentiate between three main factors 
which combine to bring about its action. 
If we assume that the dowser really re
acts to a force given out by water flow
ing underground, or by various minerals 
or underground structural peculiarities, 
then it is the task of the physicist as 
well as the geophysicist to discover the 
nature of this hypothetical force and its 
manner of working at a distance. 

K L I N  C K 0 W S T R O E M' 

Geophysics can deal with a whole range 
of actions which seem competent to ex
plain the structure of parts of the earth, 
yet which are unclassified geologically, 
and with the help of which one can 
check the claims of .dowsers. On the 
other hand, experiments of physicists 
like R. Ambronn of Giittingen, and von 
Haschek and Herzfeld of Vienna, have 
offered much data to substantiate the 
hypothesis that the dowser is really af
fected by physical changes in the con
formation of the earth's surface
changes which can actually be recorded 
with instruments and which are brought 
about by underground factors such as 
changes in the relationship of the strata. 

To determine how the effect of  such 
a force is produced upon the nervous 

system of the dowser is the task of the 
physiologist. Willy Hellpach has strik
ingly compared the particular gift of 
the dowser to the so-called power of 
"feeling weather," although the actual 
character of this susceptibility to a par
ticular force has not by this means been 
made any clearer. The most noticeable 
phenomenon,  the visible movement of 
the rod in the hands of the person who 
carries it, becomes relatively unimpor
tant in this connection. One may con
ceive of the divining rod as the symbol 
of the nervous excitement of the dowser, 
as Albert Heim does, and the physiolog
ical explanation of the typical reaction 
--that is, the effect of  the force on the 
tense muscular and nervous system
has been satisfactorily given by Dr. H. 
Haenel, a Dresdel} physician. He re
gards it as a case of involuntary and un
conscious changes in the muscles of the 
hand and arm, which react on the rod 
and cause it to point downward at a 
given moment. 

The question is complicated by the 
fact that the dowser is not a mechanical 
recording apparatus but a person, and 
with all the possibilities of error and 
self-deception entailed thereby. Thus 
psychology enters our problem, There 
is no doubt that the pointing of the 
divining rod in the hands of the dowser 
may also occur as the result of purely 
psychological impulses - expectation, 
guessing, wishing, thinking ; that is, as 
the result of his own action-and this 
explanation cannot be dismissed from 
consideration. Many experiments have 
also brought out the fact that a dowser 
is very susceptible to suggestion from 
the person who is conducting the ex-
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periment or who is accompanying him. 
These psychological possibilities of 

error, as well as the dowser's purely 
subj ective reaction to outside influences, 
constitute a serious obstacle to the prac
tical use of the divining rod in the 
search for minerals, without simultane
ous control through other processes or 
hy  experienced geologists. 

In contrast to incontestable excellent 
results there are serious failures which 
call for a final explanation of this com
plex phenomenon through the concerted 
efforts of scientists from diverse fields 
-physiologists, psychologists, physi
cists, geologists. The German Society 
for the Solution of the Problem of the 
Divining Rod (Deutsche Verband zur 
KHirung der W unschelbrutenfrage ) , 
which has existed since 1911  and which 
serves purely scientific ends, considers 
its most urgent task to be practical tests 
and experimental investigation, through 
co-operation with the State Mining and 
Water Works Departments ; also the col
lection of as complete statistics as pos
sible on the activities of dowsers. This 
is done in order to reach a decision re
garding their ability and also to be able 
to guard against the flagrant imposture 
which is practiced in this · unregulated 
field. 

THAT there are possible successes 
which do not depend upon chance or 

upon the unconscious assistance of ex
perienced companions must be shown 
by outstanding achievements on the part 
of able dowsers. Such outstanding 
achievements are, of course, rare. But 
they lead us to the conviction that it is 
at least worth while to pursue the scien
tific investigation of dowsing, since the 
real explanation of the causes of the 
force involved has not yet been reached. 
Until we know to what particular force 
the dowser actually reacts-whether to 
radiation, or to changes in electro-mag
netic tields- ---fai lurcs cannot he avoiderl. 
The rep lacement of the dowser by re
cordill g  apparatns will not be possible 
.mtil then. 

The complete reports of the results 
which w i ll be briefly recounted in the, 
follow i llg comm e nts were published il l  
the Handbook 0/ the Divining Rod, puh
lished ill 19.'H by von K linckowstroem 
and Maltzahn ( in Ger man ) .  

The first example dea l s  with a search 
for water which was sucees,;fully ear
ried out by a dowser at the site o f  a 
dam across the valley at Brux in Czech
oslovakia. During the construction of 
this dam it developed that, with in
creasing water level, leaks appeared in 
one side of  the structure. In April, 1914, 
the impounded water reached a level of 
122 feet and a leak of 33 gallons per 
second was in evidence. It was thought 
that the strata on the left were leaky 
because of clefts and decay in the rock, 
and the engineers tried to stop the 
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damage by blocking up the crevices. A 
thousand sacks of Portland cement were 
used in vain. The leakage did not cease. 

Thereupon the construction manager, 
Professor Robert Weyrauch, entrusted 
the work of stopping the flow to Eduard 
Doll, the head of a firm engaged in the 
construction of water works and in ex
cavation, who had become noted as a 
dowser in a similar emergency during 
the building of a dam across the Gotha 
valley. In contradiction to the opinion 
of engineers that the water seeped in 
through the material on the left, Doll 

Common method of holding the rod 

immediately was able to determine, by 
the use of the divining rod, that the 
crevices sought were under the founda· 
tions themselves. By walking along the 
top of the structure he located the va
rious clefts, drilled down to them and 
filled them with about 2500 sacks of 
Portland cement. The result was that 
the leakage was only 10 gallons per 
second upon the completion of  the work. 
That the scientific knowledge also pos
sessed by the dowser, in a section 
strange to him, could not have helped 
him in this instance, as one would per
haps be inclined to assume at first, has 
been affirmed by an associate, Construc
tion Engineer Dr. Marquardt. 

Another case, which al�o concerns a 
search for water, is the investigat ion by 
the d ivin i n g  rod, in conj u nctio n w i t h  
f(eological knowledge, of the  lo( ',at ioll 
for the Mang Fa lls cana l , 100 to 12;; 
f(�et deep and thrce m iles long,  bet ween 
the Mang Falls and Lake Sceitam, in 
lJ pper B a v a r i a .  The geologi:4 Dr. Kurt 
O s w ald, wl,o i s  a l so a d.-.ws('l", was to 
exa m i nc the propospd s i t f' by w a l k ing 
011 the s llr face o f  the gro ll lld al ld  po i nt
ing out w i t h  the div ining rod zones o f  
poss ible danger. These eould Hot be de
IPl"mined in any other fashion, because 
the country is a regioll of moraines. Os
wald picked out several dearly defined 
lines along which water was traveling 
with more or less force, as he indicated, 
which would cause trouble during the 
building of the canal by breaking 
through. The statements of the dowser 
were later proved to be true with amaz
ing exactitude. There were breaks in 
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three places when zones which he had in
dicated as dangerous were cnt into, and 
the wet earth from the moraine poured 
into the canal in one place along a dis
tance of 130 feet. This problem could 
have been solved only by a dowser who 
was expert in geology as well, because 
an ordinary dowser could have pointed 
out, at best, only a few veins of water, 
and this information would· have been 
of no practical use under the circum
stances. 

One could still have attributed this 
success not to the dowser but to the 
geologist Oswald, were it not that Dr
Oswald was carefully tested by the 
geologist Dr. Kranz, under strict con
ditions of such character that geolog
ical knowledge could be of no use, as 
Dr. Kranz especially emphasized in his 
report. These experiments, which dealt 
with disturbances iii. the earth's struc
ture, cannot be accurately j udged with
out going exhaustively into the geologi
cal facts. The remark will have to suf
fice that Dr. Kranz, who has tested 
many dowsers, considers Dr. Oswald 
the only one whose powers with the 
divining rod he can take seriously and 
whose achievements he rates as good. 
"He manifestly has the power," Dr. 
Kranz says, "to sense or to feel to a 
certain extent differences in the rock 
formations, disturbances of the earth. 
and so on." 

A NOTHER dowser, dose to the So
ft ciety for the Solution of the Prob
lem of the Divining Rod, offered to be 
tested by the School of Mining and the 
Mining Commission in Freiberg, Sax
ony, and was once sent to a district 
which was known to have deposits of 
lead ore and har ite, and again in the 
high moun tains of Saxony to a district 
where there was cobalt and bismuth. 
H i s  statemf'nts,  on  the whole, proved to 
be tr lle.  The ind ications of  the divining 
rod ill general  agreed perfectly, with a 
few i n s ign i fieant exceptions, with the 
ael.ll al appearance of the underground 
, tr llelll res as ddennined by mining ex
Pf'rls. B y  t he action of the divining rod 
in t h., hands of a dowser who was 
t ot a l l y  u n fam i l i ar w i t h  the region, it 
was proved t hat veins could be found, 
and whetht'l' o r  not they contained ore. 
T hese exper iment� were all carried out 
w ith  no one accompanying the dowser 
who knew of the deposits, so that there 
eoulrl be no possibility of an explan
at i o n  011 the grounds of telepathy. 

In various countries interest in the 
phenomenon of the divining rod is in
creasing. In France and in Italy as
sociations have been formed and dedi
cated to the study of this problem. A 
short time ago the "Italian Divining 
.Rod Society" was founded, with the ap
proval of fascism, and it counts among 
its members the most noted scientists 
and representatives of the government. 



After a wig is completed and waved as 
desired, it is baked in an oven for four 
hours at 1 10 degrees to "set" the wave 

From youth to age by movie 
make-up_ Gail Patrick as she is, 
and made up to play the cl;iar
acter of a much older woman 

DURING the past two years, developments in photo
graphic research laboratories have compelled the 

make-up artists of the movies to change their entire 
technique. New panchromatic film, sensitive to all 
colors and much "faster" than the former orthochromatic 
film, has opened a field of realism in the movies that 
was never before possible. The new film records detail 
that formerly was entirely lost, and it permits the use 
of character make-ups that so closely resemble the one 
impersonated that it is usually impossible to tell the 
difference. 

Behind such make-ups as that of Frank Atkinson 
as G. B. Shaw or of Gail Patrick as an elderly woman, 
illustrated on these pages, are often weeks of study 
and preparation before the actor is ready for the 
first screen test. And then, every time a sequence is 
to be "shot," the tedious process of applying the make
up must be gone through. Not only that, but each time 
the make-up is applied, it must be exactly the same 
as it was the last time, otherwise the present-day critical 
movie audience would at once detect the difference and 
the effort would be wasted. 

'DIe making of wigs alone is one phase of make-up 
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MYSTERIES OF 1 
Making An Actor Look L 

Requiring Skill, 1 

Two clay models which show how age effects may be 
produced-by lining and patting the plastic make-up 

Left: Bald heads to order. The 
actor's hair is covered with 
flesh-colored gauze, held in 
place by spirit gum. The gauze 
is coated with grease paint dull
ed with powder to prevent shine 

Above: G. B. S.? N( 
Atkinson, character ; 
the movie part of the 
Left: Wax applied t 
to build up the nos 
obliterate the eyebr, 
blower. Right:  The w 
the eyebrows are buil 
glued in place a bit � 
hair is in place, it is 
takes three hours to , 

Photographs eourtes;v 



v.IOVIE MAI(E-UP 
ke Someone Else is an Art 

ime, and Patience 

Applying final touches to the "old man" make·up of Richard 
Dix. The artist carefully blends colors and introduces lines 

j at all. This is Frank 
Ictor, made up to take 
"famous" Irish "wit." 
I Mr. Atkinson's face 
i and cheeks, and to 
IWS, is dried with a 
ig is fastened in place, 
t up, and the beard is 
I a time. After all the 
trimmed to shape. It 

omplete this make-up 

x .FUm:,; and Max Fact-or 

Immediately before a character appears in front of the motion picture cam. 
era, a make·up artist applies a last·minute dusting of powder to dull sheen 

Above: Sewing ribbons, 
gauze, and net on a block 
preparatory to making a wig 

Left: Tiny clumps of hair 
are tied in place as the wig 
is built to specifications 

The skilfully made wig appears to grow 
n aturally from the head of the actress 

that requires the utmost attention to detail. Notice, in 
the illustration directly above, how the hair seems actu· 
ally to grow from the head. But it is a wig ! In the process 
of making a wig, the actor's head is first carefully mea
sured and a plaster form made on which the wig is to be 
built up. This form is covered with foundation cloths, 
ribbons, and nets, and edged with hair lace made of 
white human hair. Into the meshes of the net and lace 
are laboriously fastened the hairs that will present the 
completed appearance. From one to three hairs at a 
time are worked into place with tiny hooks in the hands 
of skilled workers, and it usually takes a week to com
plete a wig in which only three ounces of hair is used. 
When the wig is finished it is fitted to the head and the 
edges coated with spirit gum. So cunningly is the work 
done that the edge of the wig is absolutely invisible. 

When an actor's face is to be transformed completely, 
it is first coated with spirit gum to seal the pores and 
prevent perspiration from forming pockets under the 
make-up. Then pliable wax is applied in order to build 
up cheeks, narrow the eyes, hide the brows, and so on. 
A coating of brown liquid make-up hides the wax, and 
a layer of liquid rubber holds everything in place. 
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F ARM PROBLEMS AND THE MACHINE 

By H A R R Y G. D A V I S 
D irector of Research,  National  Asso ciation 

of Farm Equipment M anufacturers 

WHEN all other efforts to bring 
about the end of the depression 
had failed, political leaders and 

economists turned their attention to the 
agricultural situation. Under the leader
ship of President Roosevelt, Congress 
passed the agricultural adjustment act, 
designed to raise the farm price level, 
and the land bank and farm credit bills, 
to ease the debt burden. Secretary Wal
lace called to his assistance a few men 
who for years had been pleading for a 
national policy which would elevate 
agriculture to the plane of other in
dustries. 

The strange part of all this is that we 
have been pathetically slow in recog;niz
ing the fact that agricultural prosperity 
is basic to prosperity in every other 
line of business, no matter how remote 
it may be from the farm. Unless the 
farmer is earning an annual income of 
more than 10 billion dollars, the rest 
of us must be satisfied with a national 
income of less than 80 b illion dollars. 

IN April, 1932, Business Conditions 
Weekly, published by the Alexander 

Hamilton Institute, printed a graph 
showing the relation of farm income to 
the value of factory output between 
1919 and 1931 .  The lines were closely 
parallel over the entire period, ranging 
from a high of approximately 130 in 
1919-20, with the average of 1923-25 as 
100, to a low of 60 in 1931. Nobody 
would presume to say that farm in
come, in any degree whatsoever, i s  gov
erned by the value of factory o u t put and 
the obvious fact is that it takps Ill(' dol
lars of new wealth produced by the 
farmer to flow into the marts of trade 
to create the demand for the outpu t  o f  
factories. 

The national program for agriculture 
is simple and, apparentl y ,  practical. It 
is based upon the assnmption t hat the 
natural law of supply and demand gov
erns the price level and, if the supply 
is curtailed or the demand inereased, 
the price level will be high. To bring 
this about, two things are being done. 
Farmers are being encouraged to cur
tail their production to reduce the sup
ply and industry is urged to raise wages 
and expand employment to increase de
mand. These, with the federal financing 
of agriculture, through the newly estab
lished Farm Credit Administration, are 
expected to bring about the desired 
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results by solving farmers' problems. 
While national leaders apparently 

have been thinking straight in this pro
gram, they seem to have overlooked an
other fact which has a most important 
bearing on the entire program. This 
fact is that it is the margin between 
cost of production and selling price 
that contributes to national welfare, and 
not the price itself. Any level of farm 
prices established by national agencies 
high enongh to cover the cost of  ineffi-

clent production methods, s imply im
poses a burden upon the general publie 
through higher living costs, and virtu 
ally subsidizes waste. 

Production eosts on the farm have 
been steadily decl ining since the advent 
of  the machine age in agriculture and 
vary among individ ual farmers today ill 
ahont an exact ratio to which they have 
mechanized their operations. The farm
er who clings to the methods of two or 
three decades ago finds his costs ab
normally high, while the one who has 
availed himself of the labor-saving 
equ ipment now obtainable is producing 
at a cost which will leave him a profit, 
even at the July , 1933, price level. 

The [J. S. Department of Agriculturc 
recently issued Miscellaneous Publica
tion No. 157, cntitled : "Power and Ma
chinery in Agriculture," which gives 
some interesting information upon the 
effect of mechanization in agriculture. 
According to this authority, the growing 
and harvesting of an acre of wheat in 
1830 required 57.7 hours of man labor : 

in 1896, 8.8 hours ; and in 1930, using 
the most modern machinery, only 3.3 
hours. An acre of corn in 1830 required 
33.6 hours to grow and harvest ; in 
1894, 15.1 hours ; and in 1930, only 6.9 
hours. In the cotton fields of the south, 
the efficiency of the producer has not 
been as greatly increased. In 184,], it 
required 148.6 hours of man labor per 
acre ; in 1895, 102.4 hours, and in 1930, 
71 .8 hours. 

Now that we have a national policy 
of elevating agriculture to the plane of 
other industries, the future for the 
farmer with modern equipment is most 
bright. What he has done in modern
izing his operations can be done by 

every farmer, large or small, because 
one of the late developments in the farm 
equipment manufacturing industry is 
the bringing out of  machines in smaller 
sizes, adapted to the needs of  smaller 
farmers who, heretofore, were unable 
to use some of the most efficient ma
chines because of  their large size and 
consequent high cost. 

The tractor affords an excellent ex
ample of this trend. Originally it was 
au enormous machine, designed for 
pulling four, five, and even more plows. 
Then the manufacturers began bringing 
out smaller sizes. The two-plow tractor 
}Jecame a most popular model. Its cost 
was within the reach of  the 160-acre 
farmer and it could be used most profit
ably by him. 

But, there are about 2,000,000 farms 
that are too small to afford enough 
hours of use to make the two-plow trac
tor an economical power unit. These 
smaller farms need mechanical power 
really more than do the larger ones 
because their owners must utilize every 
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available acre for crop production and 
cannot afford to devote acreage to grow
ing feed for work animals. 

Early in 1933, one manufacturer an
nounced a still smaller tractor-a one
plow job. This unit sells at a price 
within the reach of the operator of an 
80· or 120-acre farm. It is built in the 
general-purpose type which makes it 
available for cultivating row crops, op
erating a large variety of machines, 
l'Unning silo fillers,· feed grinders, small 
threshers, and such machines with its 
power belt. 

ANOTHER example of "building 
ft down" machines can be found in 
the case of the combined harvester
thresher. This machine was originally 
brought out for large wheat growers. It 
cut a swath of 20 feet or more, and 
threshed the grain in one operation. 
While it was most efficient on large 
farms, it was too big and costly for the 
smaller farmers. New models, smaller in 
size and lower in price, appeared, and 
the combine began to spread into the 
diversified farming areas. 

Just recently, the daily newspapers 
have printed stories about a demonstra
tion of a "baby" combine on an In
diana farm. This machine weighs only 
2400 pounds, sells for less than 500 
dollars and with it, if we believe the 
press stories, a farmer can cut and 
thresh 20 or more acres of standin .. 

grain a day. It is designed, it� 
manufacturers say, for use 

makes mechanical power available 
on the small farm at very little cost 

Upper Le/t: The pick-up baler which 
eliminates the labor of stacking hay by 
baling it in the field ready for storing 

Right: "Baby Combine" designed for use 
on farms where acreage of small grains 
is comparatively small, pulled by tractor 
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on corn belt farms where the acreage 
of small grain is comparatively small 
but where low costs are just as impera
tive as on the larger acreages of the 
wheat belt. 

Hay is one of the big crops on the 
American farm and its total value is 
usually a little more than that of the 
wheat crop. In 1931 it was worth nearly 
twice as much. An acre of hay requires 
from 15 to 20 hours of man labor, even 
with the use of such equipment as side 
rakes, hay loaders, and the like. 

Recently, there came on the market 
a machine, known as the pick-up baler 
which eliminates the labor of stacking. 
This machine, pulled by a tractor, fol
lows the windrow, picks up the hay, 
bales it and drops the finished bale on 
the ground, later to be stored in barns, 
or under roofs, or hauled and shipped 
to market. 

Not only in the use of crop producing 
and harvesting machinery can the 
farmer reduce his production costs, but 
he can use machines for processing 
crops and materially increase his net 
income. Livestock and dairy production, 
after all, is nothing more than a meth
od by which the farmer markets the 
products of his acreage. The more pork, 
or beef, or milk, or butter, or eggs, or 
poultry-or whatever it is that he sells 
-he can get from a given acreage, the 
greater will be his returns. 

Animal husbandry men at the various 
agricultural experiment stations have 
demonstrated that the feeding efficiency 
of many crops can be materially in
creased by mixing them with other 
crops so that a balanced ration will 
result. This has brought on the market 
a number of feed grinders designed to 
process different kinds of crops, fre
quently mixing minerals and eoncen
trates so that the resultant product will 
be a balanced ration which will increase 
the production of the animal to which 
it is fed. Here again, the machine makes 
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a worthwhile contribution to that mar
gin, or net income, which is needed to 
support other industries. 

So it goes in every department of 
farm operation. The machine is dis
placing labor, reducing cost of pro
duction and adding to the efficiency of 
the farm worker. That it is making a 
worthwhile contribution to national 
welfare, as well as to that of the in
dividual farmer who uses it, is evi
denced by the fact that the income per 
farm worker is closely governed by the 
value of equipment he uses. In New 
York, for example, where the value of 
equipment per worker is 795 dollars, 
the income is 1559 dollars while in 
Mississippi the equipment value is 144 
dollars and the income per worker 498 
dollars. 

l'HE farmer, who through failure or 
inability to utilize labor-saving 

equipment, is compelled to put too much 
work into each unit of his production, 
naturally gets a lower rate of pay for 
his services than does the one who in
creases his efficiency through the use 
of machinery. This is true regardless 
of what prices may be. 

Studies made by the University of 
Ohio and published in Bulletin M.26, 
reveal that a farmer who uses two-horse 
equipment in growing corn and picks 
it by hand, puts 27.63 hours of man 
labor into growing and harvesting an 
acre of corn yielding 55 bushels, while 
the one who uses a tractor and tractor
drawn equipment for all operations ex
cept planting, and uses a two-row 
picker, puts in only 7.48 hours. The one 
gets two bushels for each hour of his 
labor while the other gets 7% bushels. 

Thus, it will be realized, the success 
of the national policy for agriculture 
will depend in the long run upon farm 
efficiency as much as upon the matter 
of curtailed production and higher 
prices. 
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The Brocken Ghost "Laid" by 
Cameraman 

THE camera of Dr. A. Brack, photogra
pher of Zurich,. Switzerland, has defi

nitely solved the "Brocken Ghost" mystery. 
This strange phenomenon derives its name 
from the Brocken, a peak in the Hartz 
Mountains, where its appearance used to 
terrify the superstitious peasants of that 
region. Dr. Brack reports on his discovery 
as follows : 

"Last summer I had for the second time 
an opportunity of observing the Brocken 

The Brocken ghost-a shadow on a 
cloud-as revealed by the camera 

Ghost. The first time ] saw it on the Sex 
moor in the St. Gall Oberland ; the second 
time I beheld it on the Santis .  It was at 
6 :30 A.M. on June 28th when a friend of 
mine and I reached the so-called Hiihner
berggrat on this latter peal<. A thick morn
ing fog on the northwest side of the 
mountain ridge obscured a view of the ter
ritory we had climbed, and we depos ited 
our knapsacks in the warm s unshine. Sud
denly we noticed in the empty space our 
shadow, huge and distorted, surrounded 
by a brilliant, rainbow-hued halo--the 
Brocken specter. The apparition was so 
striking that for a few moments we were 
simply dumbfounded, and we could now 
readily understand why this phenomenon 
has succeeded in frightening many a sturdy 
m ountaineer. 

"The apparition lasted only a few mo-
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ments, for the fog rose and fell continuous
ly, but it  came back several times. Thanks 
to the speed of my Leica camera, I was able 
to take a few pictures and the one pre
sented herewith i s  the best of them. After 
a while the fog withdrew and we beheld 
the shadow of our monntain ridge far away, 
surrounded by the halo of the Brocken 
Ghost. This specter is  in reality the shadow 
of the observer which the sunshine throws 
onto a background of clou ds." 

-

Gas Absorption During Welding 

BECAUSE the amount of gas absorption 
during welding has a vital effect upon 

the finished weld, the Research Labora
tories of the Westinghouse Electric and 
Manufacturing Company constructed 
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special welding hood in which the atmos
phere may be controlled for the study of 
gas absorption. 

At welding temperatures the solubility 
of metals for gases i s  generally increased. 
After the metal cools, some of the pre
viously dissolved gases are given off and 
cause blow holes. Other gases are not 
liberated but remain in solid solution. These 
gases affect the properties of the weld ma
terial considerably. 

With high-grade coated electrodes the 
oxygen content near the arc is very low but 
the nitrogen content is  over 90 percent. 
However, the ni trogen absorption of the 
deposited metal is  smaller with higher 
nitrogen contents in the atmosphere. With 
the use of tbe welding hood this strange 
phenomenon of lower nitrogen absorption 
in an atmosphere of 98 percent nitrogen 
as ·compared with the nitrogen absorption 
iu air was confirmed. This result is of 
enormous importance to the welding indus
t ry becau se it discloses some of the mechan
ism of absorption by weld metal. It shows 
that molecular nitrogen is  hardly dissoci
at ed at iron-arc temperatures. It must 
th erefore be assumed that nitrogen is ab
sorhed by the weld metal in the form of an 
active n i trogen-oxygen compound. 

Single gases or mixtures of gases can 
he admitted to the hood. If the pressure 
i nside the hood is  increased too mnch as 

Below: The laboratory equipment 
lIsed in the study of gas absorption 
during welding. Left: Drawing 
showing the interior of the gas
tight welding hood illustrated below 
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a result of the heat developed by the arc, 
the flow of gas can be regulated. The hood 
is connected to a vac u u m  pump which will 
retain a definite posi t i ve pressllr" within. 
--A. E. B. 

-

Ammonia Protects Idle Steam 
Boilers 

RllSTlNG of idle stpam boilers may be 
overcome by t he use of gaseous 

ammonia. is the statement of the Merse
burg ammonia works of the large German 
dye manufacturing company, I .  G. Farben
industrie.  

Boilers that are to be shllt down are 
blown dry witb air as completely as pos
sible and then filled with ammonia gas 
from a pressure container. The ammonia 
reacts with the remaining water and mois
ture in the boiler to form rust-proof sur
faces. These compounds can be removed 
from the surfaces by flushing the boiler 
with water.-Science Service. 

-

More Uses for Copper 

MANY new applications for sheet cop
per may result from a process recently 

developed, for electrodepositing copper in 
thin wide sheets. Such sheets are now com
mercially available as light as one ounce 
per square foot, as wide as 30 inches, and 
in rolls of indefinite length and uniform 
t hickness_ 

In the new process, copper i s  deposited 
from solution upon a revolving large-diam
eter lead-faced drum by an electric current 
many times higher than is  normally used 
for copper plating_ As the lead drum slow
ly revolves, the copper sheet which has 
been deposited upon it  to a thickness of 
one ounce per square foot passes continu
ously from the plating bath through a 
cleansing operation. If a heavier weight is 
desired the one-ounce sheet is passed over 
a series of rolls up and down through a 
long tank in which are suspended copper 
electrodes, u ntil sheets of any desired 
weight up to 16 ounces are secured .  

The new copper sheeting possesses espe
cially interesting possibiliti es when handed 
to other materials, such as textiles, fel t ,  
paper, fiber and composition boards, and to  
other metal s. Speci ally embossed and 
bonded to fabri c by a flexi ble binder, I 1h -
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New? Old? Both. A modern version 
of the tandem of the Nineties, sym
bolic of the back-to-the-simpler-life 
trend which has given so much sat
isfaction to those who have de
plored our speed-mad age. This par
ticular tandem is modernized in 
every respect-balloon tires, chro
mium plate, ball-bearing through
out. The tires are double tube type 

ounce sheet is  being used experimentally 
by automotive engineers as a topping ma
terial for closed cars. A similar composite 
sheet, with a somewhat heavier copper fac
ing, i s  manufactured for use as roll roofing. 

The copper sheet alone is  being intro
duced for sheathing and for lise in built-up 
felt-asphalt-gravel roofing. Test roofs in
dicate that the copper affords almost per
fect protection to the underlying asphalt, a 
fact which probably will permit elimination 
of one or more plies of felt .  

Thin sheet copper is also flllding appli
cation as a paper substitute. Used on a 
recording meter in place of ordinary re
corder paper, the dimensions of which 
changed with the humidity of the air, cop
per sh<ecting eorrect<ed for a petroleum 
company an error equivalent to 5000 dol
lars worth of o i l  a month_ Sheet copper has 
been used for novelty greeting-cards, and 
has been found to be usdul, when com-

A series of unique canals extend for long distances under the streets of Hamburg, 
Germany, for sewerage and other purposes. These waterways also serve as trans
portation arteries for the workmen of the underground system, who travel in boats 
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posited to fiber-board, as covers for books 
subject to severe usage in public libraries_ 
The surface of  the copper may be chemi
cally treated to permit its taking ink satis
factorily, and the copper sheets may be 
attractively embossed. 

Electrodeposited copper has a somewhat 
lower tensile s trength across the sheet than 
has rolled copper, a somewhat less dense 
structure, and a greater tendency toward 
the development of pati na, the green film 
formed on the surface of copper during 
weathering_ However, the manufacturers 
have found no reason to believe that elec
trodeposited copper is  less weather-resistant 

Photo 
B-r-r-r. Winter's coming. But up 
on top of Mt. Washington, the win
ter snows and winds mean nothing 
to the weather observers who are 
here shown ready to send up a bal
loon with candle attached which 
will be watched through the transit 

than other copper. The thin sheets of cop
per dissipate heat so readily as to  make 
allowance for expansion and contraction 
unnecessary --Industrial Bulletin of Arthur 
D. Little, Inc. 

-

Cheaper Towels Are Better 

A LARGE hotel was in the market for 
towels, and the size of its purchase 

made possible a considerable saving be
t ween an all-linen towel and one made 
partly of linen, relates Chemistry and You. 
The all-l i nen towel l ooked better than the 
other at a lower price, but before deciding, 
the two towels were submitted to the Arthur 
_\1 . Maas Chemi cal Laboratories in Los 
Angeles_ Tests by chemists demonstrated 
that the part-linen towel was more ab
sorptive than the linen, which was an ad
vantage that offset appearance as far as 
guests were concerned. Also, the cheaper 
towel was stronger, and would give longer 
serviee.--A _ E. lJ. 

-

New Gas for Ship :Fumigation 

CARBOXIDE gas, a mixture of nine 
parts of carbon dioxide and one part 

of ethylene oxide ( See also "Fumigating 
Books," February 1933 issue ) , has been 
found an effective fumigant to  rid ships of 
cockroaches and other insect vermin, with-
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out  the serious danger to human life that 
has always attended the use of  hydrocyanic 
acid, now the standard gas for this pur
pose_ The experiments establishing the 
value of  the Carboxide mixture have been 
conducted by t he bureau of medicine and 
surgery of the United States Navy_ 

The carbon dioxi d e  in the mixture re
moves the lire hazard that wOll l d  go with 
unm ixed ethyl ene oxide, and at the same 
l ime practically doubles its toxic i ty for in
sects_ Carboxi de has been fo und effective 
in  comparatively small dosages, making it 
economically practicable for conveniently 
sh ort periods of exposure_-SciP 71ce Servicc_ 

• 

Traveling Power Hamlner 

THE typical power shovel or excavator 
has for many years consisted of a crawl

er mounted revolving machine, equipped 
with conventional dipper sti cks and dip
per, and convertible into a crane (with 
clamshell, dragline, magnet, or other util
i ty) , also into a skimmer and a pullscoop 
or "trench hoc." The two latter utili ties 
were originated and introduced by the Key
stone Driller Company about 1914, and 
have since then been adopted by many 
other shovel manufacturers offering a so
called convertible machine. To these utili
t ies Keystone now adds yet another ; 
namely, a 3000-pound hammer, mainly in
t ended for general demolition purposes. 

The power hammer is  a development 
which may prove to add substantially to 
the scope and utility of a power shovel. I t s  
applications promise to be almost as nu
merous and varied as that of the hand 
hammer, the most universal and indispen
sable of all tools. Among the most obvious 
of these applications are the following : 
Breaking reinforced concrete pavements ; 
hreaking ice or frozen earth crust ; de
molishing small structures, fences, walls, 
and parapets ; breaking castings in scrap 
yards, foundries, and steel plants ; breaking 
shale and sandstone bodies which are too 
hard to dig with the shovel and would 
otherwise have to be blasted ; breaking 
oversize rocks and other obstruetions en
count ered in exeavati on, or to be u sed on 
layer compacted fill s ;  tamping ; driving 
short piles and fence posts ; and so on. 

The hammer weighs 3000 pounds and is  
capable of delivering 20 blows per minute ; 
the drop is from five to ten feet. The ham
mer head is rigidly attached to a tubular 
handle about eight feet long, which is 
hinged to the boom end. The j oint i s  free 
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and flexible ; blows may be struck in rapid 
succession without undue strain on the 
j oint which i s  caught by the hoi sting line 
before the tool strikes the ground, with 
the stick or handle in approximate al i JrIl
ment with the boom. 

• 
Concrete Stock Houses for Beer 

BREWEIUES require start

.

ing tanks, fer
menting tanks, and aging tanks. In 

the old-time brewery these tanks were of 
wood aud had to be renewed from time 

Typical aisle in a modern brewery 
where concrete stock tanks are used 

to t ime.  Then met al t anks, enamel ed or 
glass lined, callie into u se, giving a far 
su peri or and more sanitary contai ner. Tn 
Europe many of the  breweries have eOIl
structed stock houses of concrete and this 
system has been i nt rod uced .in the U nit ed 
St ates by a leading firm of conerdc eon
st ruct ors-The Turner Constructi oll COIll 
pally, allying itself with t he Rostoek 
Company of  Vienna under the titl e Tumer
Rostoek Corporation. 

In thi s new system, the tanks arc con
s tmcted with the building itself and require 
no supporting floors or special foundati ons ; 
they make practically all space available 
for storage. The fermenting tanks are usu
ally built at  the top of the building. Then 
follow the storage tanks. Each fermenter 
and storage tank is provided wi th copper 
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p i pes t hrough whieh cooling fluid i s  cir
culated. Each tank is  individually cooled ,  
which permits indivi dual regul ation of the 
tank temperature by operating valves on 
the tank wall s within easy reach from the 
work corridor. The inside lining of the 
tanks is a special coating .invcntcd by Herr 
Rostock. It produces a smooth,  bl ack, glos
sy, uni form surface which i s  both acid and 
alkali proof. Accillcnt al damage to  the i n 
ter ior s urface i s  eas i ly  repaired. 

• 

Pigeons versus Airplanes 

WE recently read a curious letter from 
the Detroit City Airport. M any p eopl e 

living in the neighborhood of this airport 
are pigeon fanciers. The birds frequent the 
airport in great numbers, but they do not 
come for grain or seeds, nor do they make 
the airport a nesting place. Apparently they 
come there for certain salts or mineral 
substances. In the process the pigeons are 
frequently killed by the airplanes. This is 
not dangerous to the fliers, but rouses the 
anger of the pigeon fanciers. The birds 
cannot be frightened by guns, and p oison 
gas cannot he used because of  possible 
danger to humans. Another dilemma for 
the  airport designer !-A.  K. 

-

Faults in Landings 

DURING the execution of a landing i t  
i s  necessary for a pilot t o  j udge 

quickly and with accuracy his elevation, 
distance from the desired landing spot, and 
speed. A common fault i s  trying to glide 
i n  too slowly ; when gliding too slowly the 
la teral or aileron control may become in
adequate and the airplane have a tendency 
to fall off on one wing j ust before touching 
the gronnd. But it is equally bad to glide 
in too fast.  In snch a case it requires a 
l onger l'Illl for th e airplane to lose excess 
flying speed, and the dangers of a long 
nl ll in  a small field are obvious. 

Another freqnent fault is that of not 
heading direct ly into the wind ; then when 
the airpl ane touches the ground it may be 
drifting sidewise, with possible damage to 
the wheels. If the p ilot misjudges his 
hei ght above the ground he may bring the 
plane to a stall or landing attit ude several 
feet above the ground. It w.ill then drop the 
remalllmg distance with an unpleasant 
bump. The perfect way to make a landing 
is  to glide at a reasonable angle o f  inci
dence, not too fast nor too slow, to level 
off a very short while before making the 

Two views of the traveling power hammer, described above, in use for breaking rocks 
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landing and to make the initial contact 
with the front wheels and the tail wheel 
all touching at the same iustant. In such 
a case the plane will be just sustaining its 
owu weight and the impact of landing will 
he imperceptible. Passengers of  our sched
\lIed airl ines scarcely know when the 
t ransport has alighted. The same may not 
he t rue i n  t h e  case of a passenger flyi ng 
with a friend who i s  an amateur pi lot .  
We are not d epreci ating the skill of the 
amateur pilot ; some of them are just as 
well-trained as the hest  of  the professionals, 
but insistence on more finished flying hy 
every man who takes a plane up can never 
be amiss.-A. K. 

-
Plane Wing Can Support Five 

Elephants 

TUSKO, mightiest elephant in cap tivity, 
tips the scales at seven tons. And the 

wing of the nation's latest commere i al air 
transport plane, believe i t  or not, is  de
signed to  withstand a load equival ent to 
more than five Tuskos ! 

Thirty-six and 'a half  tons is the weight 
which the all-metal wing of the new United 
Air Lines passenger-cargo plane is  con
structed to stand lip under. As further 
evidence of the pl ane's sturdy construction, 
the steel chord of one of i ts  i nboard wi ng 
spars has a tensil e strength of 140.000 
pounds per square inch ! 

-
A Novel Amphibian 

MAJOR S EVERSKY, a Russian mili 
tary aviator who still carries a "game" 

leg as the result of war experiences, has 
achieved a real reputation as a designer 
of bomh sights and other aeronautical de
vices. Now he has added to his  laurels hy 
designing and testing a novel and i n t er
esting amphihian. 

The first point of interest l ies in  t he al l 
metal constructi on, particularly that of the 
wiug, wh i ch i s  so desi gned as to have 
considerabl e h u oyancy-a val uabl e feature 
in the case of a forced landing h y  an 
amphibian. The wing is constru cted entire
ly  of sheet metal , perfect l y  smooth on the 
outside so as to offer no h i ndrance to the 
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Rear view of the new amphibian, showing rudders on the pontoons 

air. The upper smooth skin is reinforced on 
the inside with corrugated sheet. The 
bottom skin i s  stiffened hy the use of a 
channel section runni ng the whol e span 
of the wing. All the conventional wing 
spars and ribs of airplane construction are 
thus avoi ded. 

There i s  also an important military ad
vantage in  this type of construction. Since 
there are no "main" memhers in the shell, 
it may he riddled with bullets in com hat 
and yet maintain the major part of its 
strength, This would not he the case with 
a wing involving two or even three spars, 
where the failure of one spar might entail 
the almost immediate collapse of the pn
t ire wing. 

The amphi bian gear i s  of equal interesl .  
The Iwo float s are strongly hraced t o  til (; 
wing by t he mggf'd sheet metal st ru t s, 
wh ich fair i nto a sheet metal proj ecti on 
on Ihe l ower s ide  of t he wing. At t he ends 
of t he floats are lIl o l lii ted water rudders, 
withol lt  wh ich maneu vering on the water 
is diHicult. At t h e  ext reme end of the 
fu selage is mOlill ted a tail wheel which 

almost disappears into its fairing. In the 
floats there is  a recess for the wheels 
which are supported hy the usual type of 
shock ahsorbing struts. ( The top of these 
struts i s  seen j ust hehind the main float 
brace. ) These wheels can he withdrawn 
i nto the floats at will. Moreover, by remov
ing t.he floats, the amphibian can be im· 
mediately cOllverted into a simple land 
plane with naturally greater performance 
than in  its amphibian form. 

The design should certainly appeal to the 
sportsman pilot, particularly as the top 
speed as an amphibian with a 700 horse
power Wright Cyclone engine and a gross 
wei ght of 3600 ponnds, i s  estimated at 
240 miles per hour.-A. K. 

-

A Tunnel for Spin Study 

THE spin is still a frequent cause of 
airpl ane acci dents. The large transport 

planes operated by skilled pilots are for
t u nately immune to thi s  type of acci· 
d ent , b u t  in military and navy work, spin
ning i s  an accepted maneuver which pilots 
fIl ust of  necessity undertake , The flat spin 
is particularly unpl easant. In this so-called 
flat spin the airpl ane has its axis almost 
horizontal and rotates steadily about a 
vertical axis passing through its own body, 
while descending fairly slowly to earth. 

One of  our photographs shows a model 
mounted in a flat spin attitu de in the new 
spin tunnel, the first of its kind in the 
world, developed by the British Royal 
Aircraft establishment at Farnborough, 
England. Previous spinning experiments 
have heen made with carefully constructed 
models set in  the spin in some high build
ing where the air was reasonably still .  
The models, launched into space, were 
protected from a crash by an automatically 
opening parachute. These launching experi
ments, while yielding useful and interesting 
results, were difficult of observation and 
of very short duration. 

Major Seversky standing beside his new plane. Note cock.pit covers 

These difficulties are overcome by the 
new tunnel. Models are launched in  a spin 
in the vertical tunnel and their descent is 
neutralized by an upward flow of air in· 
duced by a powerful propeller fan. Free 
spinning can thus continue as long as 
desired and the spinning characteristics 
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can be examined at leisure and at close 
range. 

The tunnel, which is designed to accom
modate models of  two feet span, is  12 feet 
in diameter and 30 feet high. The models 
are observed from an openi ng in the side 
of the tunnel. They are launched from an 
arm which is  swung from the opening in 
the center of the tunnel, as seen in our 
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method which has not yet been fully de
scribed. Essentially, the device consists of 
an oiled silk c urtain which sheathes the 
l eading edge of the wing, sliding back and 
forth around it  on rollers, and countersunk 
in the all-metal wing so that the latter 
preserves its smooth contours. The rollers 
are actuated by an eccentric drive from 
the airplane engine and are set in motion 

The open part of the vertical wind tunnel for studying the effects of spins 

photograph. When the wind is  turned on, 
the model, which is mounted freely on a 
pivot in the approximate spin attitude, be
gins to rotate. The speed of the fan is 
then gradually increased until  the model 
becomes airborne and rises from the pivot 
and continues to  spin freely. The spinning 
motions are recorded by a high-speed mov
ing picture camera against the carefully 
graduated background. 

What is more important, however, than 
the study of the spin is  the study of the 
recovery from this maneuver, when the 
rudder is  moved against the spin. To study 
recovery the control surfaces of the model 
are moved some 20 seconds after the in
stant of launching by a delayed action 
mechanism in the fuselage. The model can 
then be seen to spin slower and less 
steadily, until it  finally dives down into 
the net at the bottom of the tunnel. The 
rapidity of recovery and the character of 
the recovery are also recorded by the mov
ing picture camera. This experiment pro
vides a very fine check on the efficiency of 
the rudder in the spinning attitude. 

We understand that every new airplane 
built for the British Government is  now 
first subjected to the spin test in this t un
nel.-A . K. 

-

An Oiled Curtain to Break Ice 

TH ERE have been described in these 
columns "over-shoes" for airplane wings 

to prevent dangerous ice formations. These 
"over-shoes" consist of a rubber cover for 
the leading edge which, under air pressure, 
changes its shape and breaks the ice. Now 
Thorne Hiscock of United Airlines has 
brought forth another method of getting 
rid of ice, which, equally effective, has 
perhaps even greater simplicity. Our artist 
has used his imagination to depict this new 

by the pilot. The oiled curtain bends 
arollnd the leading edge ; tbe ice will  not 
bend and therefore breaks off. 

This ingenions device was conceived by 
accident, when Mr. Hiscock saw the ice  
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Sketch of mechanism of the oiled 
curtain that breaks ice on wings 

snap off a flag whipping in the wind. 
Chance observation is  so often the ori gin 
of an invention-provided the observer i s  
alert and intelligent.-A_ K. 

• 

Science in the Navy 

T��e t:�;�i���ti:��:y 
t:::��d ���l:n�� 

Over 300,000,000 dollars of the federal pub
lic works funds will be spent on some 37 
new ships, on reconditioning existing ships, 
and for airplanes of the new Navy. 

Coincidentally with this dual purpose 
proj ecl, a reaction to disarmament failure 
and to domestic unemployment, serious lim
itations are being made in the scientific 
research of t he Federal Government. About 
10,000,000 dollars are being pared off Con
gressional appropriations in the name of 
economy. For i nstance, the National Bureau 
of Standards has lost a third of its highly 
Irained personnel. 

What have scientists in laboratories to 
do with the Navy ? The scientists are the 
real men behind the guns, the engines, the 
armor plate, and the "mechanical brains." 
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Destroy the search for new methods of 
building and operating the Navy and it  is  
obsolete and licked before it  puts to  sea or 
fires a shot. 

It is not too much to say that i f  the 
complete creative aid of American science 
is not utilized by the Navy in its rejuvena
tion, millions upon millions of dollars will 
be wasted in lulling naval officers and the 
public into a sense of false security_ 

In fact, when United States Navy authori 
ties and designers want information on 
technical points they have turned freely t o  
t h e  scientific bureaus of t h e  government. It: 
should be part of the new Navy program 
to see th�t these bureaus are not crippled 
and thus made ineffective in answering 
these science calls_ 

Imagine an American Navy or a possible 
enemy navy that can : Foretell its weather 
conditions a week in advance ; send a radi o 
scont plane, with robot pilot, that will 
reconnoiter an opposing fleet and television 
the prospective battle scene for the ad
vancing fleet ; make harder steel for better 
armor plate ; make its guns shoot a little 
farther and a little harder ; cruise a few 
hundred miles farther on the same amount 
of oil. 

If the American Navy does not enlist 
science to bring to it such superior ad
vantages, it  must remember that foreign 
navies are doing so. The American public 
must be ready to  take the consequences.
Science Service. 

-

Progress in Air Transport 

ONLY 19 years ago P. G.  Johnson gradu
ated from the University of Washing

ton and entered the employ of the Boeing 
Airplane Company as a j unior draftsman_ 
His progress first as an engineer and then 
as an executive was so rapid that he i, 
now President of Boeing, of United Air
lines, and of  the great United Aircraft aml 
Transport Corporation, perh aps the strong-

P. G. Johnson, whose views on 
transport aviation are given here 

est and best integrated of all American 
aviation companies. Aviation has been 
rather slow in producing real executives ; 
but Mr. Johnson certainly is one, and his 
career will be watched as synonymous with 
the progress of this industry. A short SUIll
Illary of his views as expressed at the In-



NOVEMBER . 1933 

ternational Engineering Congress held in 
Chicago under the auspices of the Society 
of Automotive Engineers is therefore of 
more than passing interest. 

Operators are concentrating on speed and 
more speed. Increased speed not only 
p leases the puhlic, but actually spells 
economy because all airplane costs go down 
as less time is �pent in the air for a given 
journey. BipJanes are losing ground and 
monoplanes are definitely in the ascendant. 
Since the public, quite rightly, will not trust 
itself to one engine, multi-engine planes
generally with two motors-are tbe rule for 
passenger traffic. Planes are of medium 
size. It was thought a few years hack that 
"superplanes" of 30 and 40 passenger 
capacity would be built. On the contrary. 
the present trend is to smaller planes, of 
some 10 or 12 passenger capacity. These 
medium-size planes provide for more flex
ible schedules, and it is better to run "extra 
sections" by dispatching more planes whcn 
needed than to have a few large planes not 
adequ ately filled. Our railroads might well 
Icarn a lesson here from the more progres
sive aviation operators. In the last five 
years the rate per mile received by opera
tors for carrying mail has been more than 
halved. But the airmail net-work has been 
more than doubled and with the heJp of 
passenger traffic the airlines are flourishing. 

Mr. Johnson is of the deEmite opinion 
that in addition to the present substantial 
support from business executives, the gen
eral traveling public will patronize airlines 
in increasing numbers.-A. K. 

-

Magnetic Testing of Steel 
Propellers 

THE wooden airpl ane propeller is rapid
ly disappearing. It is being replaced 

by the solid blade of duralumin and by the 
hollow steel blade propeller as manufac
tured by the Pittsburgh Screw and Bolt 
Corporation. Both types have their advan
tages and disadvantages, and it  is not the 
purpose of this note to discuss their relative 
merits. The hollow steel propell er expo· 
nents have, however, stolen a march on the 
dllralllmin users by a very ingenious mag
netic method of testing for hidden flaws or 
defects in the hollow blade. 

The new system of testing is known 
commonly as the ",\fagnaflllx" method. It 
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is based on the fact that finely divided iron 
will cling to the edges of cracks in a mag
netized body. 

As shown in the photograph, the pro
peller blade is mounted between the poles 
of a large magnet. The magnet consists of 
a core and poles of solid rolled machinery 
steel, magnetized by the action of six coils. 
The distance apart of the poles can be 
adjusted to suit the particular blade under 
test. The iron powder, "Magnaflllx," is 
carefully sprinkled on the surface of the 
blade. Any concentration or piling up of 
the iron powder indicates cracks or other 
defects, however minute. 

Thanks to co-operation between the 
Army. the Department of Commerce, and 
the propeller company a successful tech
ni que of flaw detection has been built lip.  
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the little Exakta recently Pllt on the market 
by the Ihagee firm of Dresden, and now 
available in this country. The camera is of 
the trlle reflex type with shutter speeds 
from 1 /25 to 1 /1000 of a second. Although 
unorthodox in shape, being in the form of 
a shallow triangle, the overall dimensions 
are only 6 by 3 hy 2 %  i nches. 

Right and left : Using the new 
reflex camera in the conven
tional manner and at eye level 

Incidentally, the Magnaflux method was 
carefully checked by sawing apart any pro
peller showing defects under magnetic ex
amination. It  is now possible to detect flaws 
on either side of the blade, or even in i ts  
i nterior. 

This method is another illustration of 
how every branch of applied science is 
brought into use in the all-embracing field 
of aeronautical work. It is descri bed fully 
in a paper by Hamilton Foley presented 
IInder the auspices of the Society of A uto
motive Enginpers.---A. K. 

-

New Small Reflex Camera 

A CAMERA that will surely catch the 
eye of the photographic enthusiast 

and that holds promise of  giving excellent 
results even after long and hard usage is 

The shutter release is near the front o f  
the camera and o n  the left side. I t  is ope· 
rated by pressing toward the operator, 
rather than downward. The lens is in a 
helical mount that is turned for focusing 
to as close as a three-foot range. There is 
no bellows. 

The finder has a magnifier for fine focus
iug, which may be folded out of the way 
when not needed. It is also provided with 
a mirror so that the camera, if  desired, 
may be held at eye level when using tbe 
reflex princi pI e. 

Another important feature that will pre
vent many double exposures on the same 
film is that a single knob resets the reflex 
mirror and the shutter in one (Operation, 
and at the same time winds up the film for 
the next exposure. Until this is  done, no 
i mage can be seen on the mirror. 

• 

Synthetic Castor Oil 

SYNTHETIC castor oil has made its ap· 
pearance ·probably at the psychologi

cal moment, for the natural product is 
scare" and expensive. "Castoreum Syn
t h etic" i ,  r('port ed to have the following 
advantages over the natural material : ob
tainable in unlimited quantities ; no pro
no nnced colorati on ; low and stable in 
price ; su bstitute for the natural product 
iu many instances, and moreover can be 
employed in creams, soaps, and face pow
ders ; on account of its chemical composi
t ion this product greatly retards rancidity 
in soaps.-A. E. B. 

-

English Criticisms of American 
Automobiles 

TH E  question that bothers most pro
spective car purchasers is  how they can 

tell the differences between and the ad
vantages of the many almost identical 
automobiles in  the medium-price elaRs. 
American manufacturers have lost sight of 
some of the important foreign automotive 
engineering developments and are pro
ceeding along a narrow path of specialized 
improvement in detail, in the opinion of the 
British engineer, L. H. Pomeroy, Manag
ing Director of the Daimler Company that 
produces the Austin cars in England. 

IInll Bureau or AerolliluticS 
The English criticisms of the American 

car range from too rapid depreciation 
call sed by big horsepower to the opinion Propeller set-up for testing by the Magnaflux method 
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t ha t  t he w i n dows are 100 h i gh .  Althongh 
1 1 1tc, y grall t ( h at � �one Illan\; 111f"al is U II 
o l h er lnan 's poi�ol1 �" sonh� of t h c: i r  ::; l I ggP�
tiOll:-l (( rc wort h eons i deri ng; . 

The pr"llI i m' ( ;on t ('n t i o n  is that the s ize 
" f  t h "  engine has heen devel oped O l l t o f  
a l l  proport i on t o  t h e rt'q l l i remen i s  of ra
t i onal performancc. H i gh speed" and high 
aef'.e1t' rat ion have hf'cn o Vf'remphas ized and 
t I,p'  comfort , spaciousness, and l nx ury of 
t he hod y have n ot kep t pa(;e w i t h  the 
s t  II pen d oll s  power jwrformanc('. Perhaps 
t Ii i s  has bf'en due. 10  the pas" with whieh 
pu bl ic i t y  deparlment s can i mpress the p ll h
l i c  w i t h  spectac ill ar  fig u res. 

Eng l i sh png;i npf'r" feel that American d e
s i g;ners have not. taken advantag;e of the 
possi h il i t i es of consi dering the gear box 
as part of the eng;ine. They feel that the 
motor i s t  will secl lre as mnch enjoyment at 
I " " cost from dri ving with a lower pow
('red ear even i f  i t i s  neef'ssary to shi ft. thf'  
g-�ars more often. 

The use of  l i ght alloys of aluminum and 
o t her metals that has become so common 
ill E nropean cars has been almost entirely 
'IPglected i n  th i s  �o untry. A light weight 
"ar means that the engine power can he 
ell t down and the economy of operation 
increased. The saving of as much as 50 
percent in some of the heavy steel parts, 
such as axl es, will entail an additional ex
pense but past experience has shown that 
the consumer has always been willing to 
pay for a genuine improvement. 

Engineering developments in Europe that 
are not attracting the attention that they 
should in this country are methods of gear 
shifting, automatic variable-speed trans
mission, fluid flywheels, and supercharging. 

British manufacturers are wondering if  
the American car i s  t o  hitch its wagon to  
the star of top-gear performance forever 
in spite of engineering developments which 
make this wastelnl and l l I111f'CessBry.-Sri
ence Sprvice. 

• 
Salvage Gold from Ruhher 

EraRers 

By saving up t Il(' spong ... J'uhhrJ' ue ... d 
to wipe the excess gold leaf from 

newly lettered book covers and t ll rn i ng i l  
over to the University Depart mf'nt of  En
gineering Research for treatment , th" book 
bindery of  the University of Michigan now 
finds itself richer by ] SO dollars i " the 
n seful metal. 

Gold leaf has l ong been t h e  ch osen S Il  h·  
H.ance for  the cover t i ll ('s o f  good hook, 

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

hecall"" of i l ,  appearance , leg i bil i ty, and 
wear illg; qual i t ies. Th" Library bi lldf'J'Y 
a p p l ies  i t  t o tlt'W ('·overs over an egg al b , , ·  
l I I i l l adh"" i vp ,  press i l l g  i n  the gol d  w i t h 
ho t  iroll l e t t ers. Th e (" cess adhesive and 
leaf  i "  then J' "blwd off w i t h  a plastie rubher 
,·raser. Tbe resf'arch engineers took thi s  
rll bher all d redll ced i t  t o  a n  ash, which 
t hey thell smelted, with the resu lt. that in 
t he hottom of thei r  I'fl leibl" appearf'd a 
�izeabl e nugget of go l d to he refined and 
t urn .. , d 'i l l  011 t h e  ant i -hoardi ng campaign . 

-

A Plow for Reforestation 

AFORESTRY pl ow "specially made for 
reforestation work is now availabl e.  

The plow has heen devf'loped by Professor 
S. O. Hei berg, of tht' New York State 
ColJege of  Forestry, Syracllse Uuiversity, in 
eo-operat i on with enginpPTs of tbe John 

Note freedom from weeds in strip 
cultivated with new plow described 

nt'"r" Pl ow WOl'b H n d  tl", SYI'Hf' ' ' ''''' Chi l l f·d 
P l ow Compa n y. 

Foll owi ng i n  t h "  foot ,lpp, of i t ,  ('oll s i ll .  
a�ri c ll l tur�_  fO],f'gtry i �  tak ing j n t'o i t �  S f' r 
vice the mach ine. D u ri n g  t he 'l ast thre(' 
year;; trees hav" hpen p l an ted in many 
places hy machi nes i llstead of  Ihe grub hof'.  
and now t hl' forestry plow appear". 

It. i ,  a t ract or-drawn impl emf'nt w h i ('.h Te
Hlo ves the sod to a depth of abol l t  two  
ilH ,h  ... s from a n  l ll- i tH'h -wi d f'  s t r i p  a n d  then 

NOVE M BER · 1 9.i3 

cult i vales I h i ,  "tT i p  hy mean, of spri ng 
I ('P lh and ,; " h,oi lel' sO t h ., ,;oi l  i ,  i ll t'xet' l ·  
I p n t  shapf' f o r  plan t ing. D i freTellt ('.omb i na · 
I i ,,",;  and adj II s tment,;  m ake t he p l ow 
equall y s l l i t ab le for heavy and l i g h t  so i k  
The dep t h o f  ('. lI l t i v at i o n  o f  t h e  cleared 
st rip "all be adj IIs lf·d from very su perfic i a l 
scratching of t h f' s lIffaee clown t tl <'l dept'l ,  
o f  1 2  inchf's. 

The machine can he handl  .. .  d by th" 
l racl or dri vAr alone as  the I t'ver,; are ad
j u stable for d i fff'renl: t raclorR .  

Experiments condllctf'd hy th" New York 
St ate College of  Fores t ry "how t hat wit I I  
a s ix-foot. spaeing Lletween t h "  eenter of 
the strips, the plow can pr"pare one to two 
acres per hOI lr. With all expenses included, 
tbe preparation of one acre t h lls eosts from 
75 cents to $1 .50, or 1f2 to 14 the t i me for 
hand-made holes. and the strip is much 
hetter prepared than it would be economi
eally possible to do by hand. Planting in 
slich a strip is  extremely easy and the young 
tTees have a better chance for survival and 
development t h an if they were j u st planted 
in h oles. 

• 

Tellurium Makes Better Lead 

T EAD has lost some of its market in reo 
L cent years because  it is soft an d 
"creeps" ; other materials have been Sll b· 
stituted for water pipes and roofing. B u l  
now, English investigators have found that 
l ead is  better hehaved when alloyed with 
as little as 0.06 percent tellurium, a sulfur· 
group element , which has so far had no 
commercial lise. The Industrial Bulletin 0/ 
Arthur D. Little, Inc. predicts that this al · 
l oyed lead will recapture old marhts a n d  
fi n d  n t' w  ones.-A. E. B .  

-

Less Risk Now from Vaccination 

SMALLPOX vacc i n e  virus from chicken 
eggs instead of from calf lymph is  till" 

achif'vement of Col. W. D. H. Stevenson 
and Dr. G. C. Bu tler of the Government 
L ymph Estahli shment, England, as reo 
ported in  Th e Laneet. a wid ely read British 
" I (''' i (, 3 1  jO ll rnal . 

'I'h,.. new mf'thod opens the possibility 
o f largl'-seale production of a bacteri a-fre ... 
viru,;  for vaccination, it is claimed. From 
2H eggs the investigators obtained enou gh 
m aterial to vaccinate 7000 persons. 

Commenting editorially OIl this new 
method, The Lancet points out that till' 
n ew vaceinf' is steril e ;  that the method is 
l IOt .  as ard llous or expensive as the produc-

Two views of the reforestation plow. At left are shown sod cutter, . I 1b-soiler, and cultivator teeth. Plow in use at right 



Now You Ca n Own Many of the 
G REA TEST BOOKS of Modern 
Times at one-half to one-fifth 
Their Original Price . 

Imagine getting great books �ou have always wanted to read and own-books like ' The Outline of History " "Marriage and Morals," "Napoleon H "The Hum�n Body." " Rasputin. "  " The Conquest of Fear" and OTHER $2.50 to $5.00 Best Sellers for ONL Y ONE DOLLAR EACHI And you may EXAMINE as many of them as you wish.FREE-for 5 DAYS before deciding whether you wish to buy theml Check this list NOW. Select the titles you want-and SEND NO MONEY with the coupon below. Which shall we send to you l • • •  

1. jI;�NGC'b� D'W&_y'Arr: Leonard. How to select. mate. 
train, rear 159 breeds. Care of 
puppies. Dieta. baths. exercise. 
housebreaking-obedience, with 
f�j�'i':'k5 ��otoS?°Fo���IY ��

I
�� 

4. �!<r>!GEFor St�?�_M!�: .Jenny Howe • •  Biography of the 
extraordinary woman who smoked 
cigars, loved Chopin, lived too 
Boon. Former prtce $5.00 
7. �en��of ��eh�::f.RAS-

Former price 112.60 

8. �t'�!W���as�HEI��!fw;; 
a(lventures 01 U-Boat men. 
H.eatless battles under water. 

]<'ormerly $2.50 
10. �r:tW��"\t1'f&l� AIVr�d 
Adler. Prof. of Psychology, Unlv\ 
01 Vienna, offers key to our ac
Uons, thoughts and sins. 

Former price $2.60 

13. �;r��tA�l�� olmo�I:ll'!� 
ing and fascinating woman in all 
history. Her beauty conquered 
emperors, Former price $2.50 

15. �c!�If.Hlk';,f';. A����! 
turns among the jungle animals. 

Formerly $2.60 

17. ;JIJ..!Jh'!�!. ?r�n�:;��: 
ter. 'rells true story of all faiths. 

Former price $5.00 

19. +��y�J.LW.��Ws. I¥�� 
masterpiece of all time now com
plete in one volume. New and re
vised. Includes maps, (�harts. il1lL"
tratioDB, dlagrams,&c. l,200 pages. 
UnabrIdged. Former price ,'£5.00 

21. �¥¥ik�C6�O�ENEir:t� ROBERT E. LEE-Capt. Robert E. Lee. Former price $5.00 
23. �vSEI�fo�� � YPr:f� If 
Newcomb. New edition, com
pletely revised. Formerly 52.60 

24. �;'!��? J;.IjE�':;:?�S��� 
rill. Frank answers to questions 
Nudism has raised. Int.imatc 
experiences of young Ameri(:an 
man and woman who tried it. 
Tells truth about motives, mixed 
companions. effects on modesty. 
health and erootions. 22 un
('hanged photos. Formerly $3.00 
28. ���L�Ar:.l�Eo?�l#!: 
Edited by H. H. Newman. Biog
raphy of Universe. Stars, earth, 
bacteria, plants, reptiles. mam
mals, Man. 562 pages, 136 ilIus. 

A SECOND B���erJYlt� 29. ERAS-Henry E. Krehbiel. 
The more modern opera.<;-Sam
Bon and Delilah, Pagliacci, But
terfly. Former price $2.25 
30. ����oo':�:J:t��;'"I6'o�� 
plcte guide to personal, bUSiness 
letter wIltlng. Formerly $2.00 

31. �ts���r¥�n�NDRu�s�::'-
Straight thinking in sex ethics. 

Formerly $8.00 

33. I���� ������ ��� Nordhol'l. Alter IlvIng natIve 
for two years. authors preserve 
spell of most romantic corner of 
earth. Formerly $.1,.00 

34. ���ABA��W�Ha��Wf 

37. )}WPAWf�A��rLIN?.!: Translated by J. A. Symonds. 
Amazing artist. lover. duelist. 
New edition, illustrated. unex
purgated. 
43. �'gRL��l}rTE�T'l;l{� -John Macy. Formerlv $5 . 0 0  
44. X�gi�g�Hi���& -Harry A. Franck. " P r i n c e  of 
Vagabond:,;" proves man cau circle 
globe without money. wC'apons or 
baggage. Former prir'c $ 4- . 0 0  
46. "krJ�1�:-lrikOF w�t,� van Loon. Ii'amous history of 
world with 188 U1ustrations in 
author's unique manner. 

Formerly $6.00 
49. fti¥�}��Ph MEl'j!�;� 
Psychology guide for average 
reader. Former price $8.60 

5� �fLA�Af�Nde���� veth Wells. Sheerest excitement, 
humor, in astoniShing animal and 
native life. Formerly .'13.00 
53. tIWgJI;-r!JAki�k�� head. Formerly $.1,.00 
54. ����STA���qr_1Wt son Cragg. SImple yet 
thorough explanation of stock. market operation and brokers Guide for both layman ami 
experienced. Formerly $2.50 

55. IrfR-�?1iQ�f�l. tV! 
helped 100,000 to conquer lear. 01 illness, loss of income, or abnormality. Pormerly $2.00 
57. ��TE. �{}��;d���J 
biographY of Grant, clearest pieturc or Civil \Var yet written. 

Formerly $5.00 
58. 5 � �INoE�B��n�tr J� Doty. Amazing inside storY of 
l,'rcnch Foreign I ... egion by an 
escaped member. Formerly $3.00 
59. ���F¥���e?tF ����: son Seton. Handiboolc of out
door lore. Formerly $2.00 

60. ���PIN<i��Q�E��rtra�� Russell. Strips shams from "sin . . 
fear, love. living. Formerlv $3.00 
61. ���ME_������sL. S�l� ers. 62 thrilling stories of mys
tery. crime, horror, by worlcl
famous authors. 1 ,177 pages; un
abLidged. J;'ormaly $3.00 
62. �!. L}��I���gbrOg���y 
of great, eccentric dancer. " with
out reticence or apology." 

FOlmer price $6.00 

65. I��l��i�Ri���:? H�� Uburton. Reckless young roman
ticist in glamorous corners of the 
world. Formerly $0.00 
67. ����; H��';,tt�IA�XI�;t 
story of lusty royal bluebeard and 
his six wives. Former prtce $3.00 
69. ���e��nCI';.�LJZ'§���r.;.I: hausen, introduction by Havelock Ellis. 30 authorities take 
taboos out 01 sex. Formerly $0.00 

70. �IifsTiIt�'!:...E�«Ii'!:an�'; Powell. Amazing adventures 
in mysterious Nepal. Daring 
disclosures of social customs. 
shocking "religious" depravity. 
72 A LAUGH A �'A'1:

erl
l'di:p� ' THE DOCTOR AWAYIrvin S. Cobb. Inexhaustible 

fUnd of funny stories for longest, 
loudest laughs. Formerly $2.60 74. ��<j,ARC�:'\-��SrJ�;I� 
Frank Harris. Genius who died 
in poverty and shame because of 
nameless vice---hidcous then. UD
derstood and pitied now. 

Formerly $3.76 
75. ��Jfr?o�orr�a?e�.L1r�� 
gems in literature since Confucius. 

Formerly $5.00 
76. b�VV!�E f��IT����! Fulop-Miller. Full history of 
powerful society through the In
quisition to today. Formerly $5.00 
77. �!{��!:'ne 'i����:yEI:;;.. 
ing era of Virgin Queen who built 
an empire, died of heartbreak. 

Formerly $.4.00 
81 . !:?r���1�rt;�;�t�W.if· 

fights wIth tiger sharks, giant 
oct3Pi-rNf· BfS'lI..%eusJictJ&W-10 • CLOPEDIA. Important 
facts, tables, statistics, laws, for 
office and home. Formerlu $5.00 

104. �rfN6E\TVEK�ERLo��� 
Thomas. Gallant adventurer 
WhO sank 14 ships without loss 
of a Bingle life. Formerlv $2.60 

107. �� SJ;��h�rt:"asro�o�i 
life more thrilling than her own 
novels. Formerly $2.50 

108. ���rEI2.NR!:::: r.?t�i-Miller. Mad monk who hypno
tized Czarina; turned religion to 
seduction. Formerly $5.00 

1 10. W��<?I�ast�rfy I����j many, he broke lew hearts. 

123. �Wf&1.� ::'H�ot;!A�� 
Winkler. Frank life of ,oJ. P."
American who ruled world. 

Formerly $8.60 

124. �I�dE�lopl��!� and Morgan. "Key" method 
used by successful men to sway 
others, reach ambItIon. Was $13.00 

UThe Human Body" and "The Outline of History" are only two of the scores of truly great books l i s t e d  on this page-and now offered at 

125. �f�6��I�lla.?F Ei�b}�: Habits, customs, superstitions 
since cave man age. Thousands of 
facts. [t'orme:r p1'1ce $5.00 

129. �It�R�R�Ngo��E3l only ONE DOLLAR each SCience, travel, adventure, biography, nature-your favorite subject is here! And ALL Star Dollar Books are full library size, 5% :r: 8}4' i n c h e s, h a n d s o m e l y  bound in cloth, beautifully printed from plates of oci�Unal higher . priced 

CAN VERS�Preface by Christopher Morley. Popular, com
prehensive anthology of classical 
and modern poetry. Indexed 
240 poets, 588 poems, 800 pages. 
130. ����T_MJ;.�veO�lI��!: 

bad men. True picture or the "Wild 'Vest" that is gone Illustrated by ,\\Till James. . 
Formerly $3 00 

85. 1i��YdHISLam�.H AT�;;; 
of Civilization, conquered halt the known world. Formerly $8.60 

88. �u�!i� L ET<?l:tfl� E n;i!� 
and fall of lover, warrIor, Emperor of all Europe. One of the 
great books of modern times. 

FOTmerlJj $8.00 
89. 1t�':et:O 

E���:nt����� 
charmingly rC'corfis his ruks im· 
pressiollB. philosophy of success .. 
ful living Former price $5.50 

90. t:�AHlh�rn�;�?OL�.;;;t 
known, most authoritative biog
raphy. Formerly $3.00 
92. �}t��.!::b. �:'�on?e���: 
The complete story of England's 
great statesmen. Formerly $3.50 
93. ����T�vl. sfo�!r:.ISir�i.. 
ders of modern chemistry made 
fascinating to non - technical 
reader. Formerly $3.00 

99. m�Ff�2j1;°lU'R���e�� Collins, M.D. Dangers and results 
ot sex ignorance. Formerly $3.00 

102. �!:Rtan?�;:ER �u�e�� 
venture beneath t.he sea. Exciting 

editions. 
28 absorbing hiographles 01 Im
mortals lllte Newton, Pasteur 
DarwIn. Formerly $.1,.06 

131 LIFE AND TIMES OF 
_H;n��n:B����T'va� �;,o!: l\{asterly panorama of 17th century life. Formerly $6.00 
133. ::'�!Ji�:In��lrg��0 explains gold standard, paper money, banks, stocks, Federal Reserve, inflation, &c. Formerly $5.00 
134. rr��:l� �I�1r�� and Dudley. Amazing story of sergeant of U. S. Marines who was ('rowned. with Voodoo rite emperor of a black republlc. 

Former price $13.00 

135. ��l:if J-��I�vl:°f. Cobb. 365 prescrIptions to drive alVay blUes. Inlmitahly told hy "Am{�lica's Beloved Humorist." 
VIl CX1 ) 1 1 l'j:!:ai('(1 cdi ! i nn .  Former pr1ce $2.50 

1 1 1. �rO�ySONof· OFJ'eMsuAs�ETmHiEI 
142. �w:"�"�!�rs�O���� h.am. P�rhaps the greatest auto-

t�i��':�hy. p
ow

c
r
rl��mJ:7:��:8J �lO��tP����ll���e�p������ntury. 

1 12. �rr��� ���8D«I�1o� 
Former price $2.50 

ell Thomas. I.uxury, squalor- l�O� �!�!�se�NDM���ha:: 
sanctity, sensuality-wisdom, ig- BnllIant, sardonic, hauntingly 
norance. Formerly $4.00 r<'ai Fltory of modern manDers and 
1 17. i�it!:L�ltJ:k.ER_�I;:::' morals for mat

Wo������ $2.60 
��enL�:;;�pe �1�Dl�

f
a t8;oJi�6� 153. �ft�!rw: ��c������ 

ot ASia. Formerly $4 .00 uook by internationally recognized 
1 18. i�'flD I�V:.!�';-:'i�?'k':D. �����U¥'e�f�

t
fI��

w
lg��st��

h
-SPgOo�" 

Stop worrying about yourselfl f4trength and Health in Infancy' 
���its�r���V�����h��ngi��u��{'.h 

Youtb and Age. Formerly $3.00 

debunked 01 fads. 102 startllng 161. Pa� g��N<idv�n\���-;;z 
pictures. Formerll/ $6.00 a young Amer-
120. W80ftJL�6o�1fJ� ��� 'i:�� 
2,500 tested recipes, SPecial menus trom prtvate 
diets; over 1 ,000 iP• Was 52.60 to puhllc prac· 
122. �8�T�tgTIONB�l�1-� ��;.. °lni'��t ERS-EIy Culbertson. Stand- in s truct iv e .  
ard book for every p!ayer-beglll- Over 5 0  IUs. 
ncr, average, or advanced. Formerly $2.00 
1'1 - - - - - - - -
• g���mt, g�;le!''l:�t��S�!�� COMPANY WI DO OUR PART 

P!eas� send me the STAR DOLLAR BOOKS encircled helow. I • WIll elther send you within 5 days $1 plus 10c postage for each 
voJume or I will r{'turn the books without being obligated in any 

I rav4 <,fncfcll0nwffersl5'f bf�lS l�oU �lant')23 24 28 29 
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U M H M g M W U a y u w � 
72 74 75 76 77 81 85 88 89 90 92 93 99 102 Franck. Tbree years amid 

beauties of nature, exotic native 
customs. Formerly 16.00 

35. 1;��f.fiE .. �R:?!. ������: 
Famous guide to soc tal usage 
hought hy 500,000 readers! 

Former prtce $4.00 
36. ��ffle BI�!�::a����ndIY 
�i?t����

a
g�t�r��iJ:so q��g���e:�� 

tift cation. Formerly $6.00 

Use the coupon. Mark the volumes you want. Mail coupon to us without money. Books will be sent ON APPROVAL. Pay nothing in advance-nothing to postman. So confident are we that STAR DOLLAR BOOKS ol'ler you a greater value for $1 than you can realiZe without actually seeing for yourself, that vre are makinll this FREE EXAMINATION OFFER. Examine for 5 days. Then send us only $1 plus 10c postage for each title you keep. If you do not admit that this is the biggest book value you ever saw return the volumes and forget the matter. The editions of many title.s are limited-don't delay. Garden City Publishing Company, Dept.6811 Garden City. N. Y. 
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232 S C I E N T I F I C  A M E R I C A N  

Tropical 
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This chart, reproduced by courtesy of Food Indu .• tries, shows how the ripening 
of bananas develops after the fruit is cut, and is a guide to scientific planning 

t ion of calf lymph, and that the yield is 
excellent. The method seems to represent a 
definite advance and to be free from the 
obj ections to which calf lymph is  open. 

Other investigators have tri ed to  produce 
a similar vaccine virus. The method reo 
ported hy Col. Stevenson and Dr. Butler 
is a modification of the techniqu e devel· 
oped by A.  M. Woodruff and Prof. E.  W .  
Goodpasture of Vanderbilt University, 
Nashville, Tennessee. 

The English investigators started the cuI· 
tivation of their virus with purely dermal 
strains derived from rabbits that bad been 
injected intra·dermally with glycerinated 
vaccine lymph derived from the calf.
Science Service. 

• 
How Ripening of Bananas is 

Controlled 

A S everyone knows, a banana is at its 
.tl. best when it has reached j ust the 
proper stage of ripeness, indicated by the 
beginning of brown speckling of the yellow 
skin. The scientific planning required t o  
bring bananas to the ultimate consumer in 
thIS condition is revealed by C.  F.  Greeves
Carpenter in the September issue of Food 

Industries and by the chart reproduced by 
the courtesy of that interesting periodical. 

Natural enzymes in a few days' time con· 
vert the starch content of the green hanana 
almost completely into sugar. Thi s  ripening 
i s  evidenced by a change of color i n  the 
skin from green ( unripe ) to yellow, then 
t o yellow flecked with brown ( ripe ) .  The 
fruit ripens from center out as the enzymes 
convert the starch first into sucrose or 
crystall ine sugar, and then into invert 
sugar. The fully ripened fruit contains ap· 
proxim ately half its su gar content in the 
form of sucrose and half as invert sugar. 

Ripening is controlled hy temperature 
and humidity. The most desirable tempera· 
t ure has been found to be from 62 to 68 
degrees; Fahrenheit. When rapid l'ipen i n g;  
is necessary to meet marketing needs, the 
temperature is increased as much as 3 de· 
grees, Fahrenheit, per hour within that 
temperature range without its having any 
i njurious effect on the fruit .  When the fru i t  

hegins to color, the temperature is  reduced 
to 66 degrees, Fahrenheit, and held at that 
poin t .  Omi ng the warming period heavy 
condensation of moisture on the fruit takes 
place, which seems to have a beneficial ef· 
fect. When it is  necessary to hold the 
ripening fruit in an almost static state to 
prevent over· ripening, a temperature around 
56 degrees, Fahrenheit, has been found 
most satisfactory.-A . E. B. 

-
Ingenious Design in Variable 

Speed Transmission 
IN the P. I .  V. ( positive infinitely vari· 

able ) transmission developed by the 
Link·Belt Company, there is provided, as 
the name implies, an infinite variation in 

speed change ratios up [0 six to one. It is 
huilt  in five sizes, from one to ten horse· 
power. 

Basically, this speed change unit consists 
of two pairs of wheels of the opposed coni· 
cal disk type, between which a unique 
chain transmits power. The effective di· 
ameters of  each pair of wheels can be 
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altered under load to change the speed 
ratio, without steps and without depen
dence upon friction. On changing speed, 
the self.pitching chain rises in one set of 
wheels and -descends in the other, so that. 
while the input shaft connected to a motor 
or other source of power turns at constant 
speed, the output shaft is hrought to  the 
desired speed . 

Variable·speed devices employing adjust. 
able conical disks and belts with side fric· 
tion contacts have been u sed for some time. 
The wholly original feature of the P. I.  V. 
gear is its li se of  a positive chain drive to 
transmit the power. Radial teeth are cut 
i n  the conical faces of the driving dish, 
and the self·adj ustable teeth proj ecting be· 
yond the sides of the chain are arranged to 
engage positively the radial teeth of the 
di sks. 

The chain used in the P. I .  V. gear is 
made up of a series of  steel leaves or links 
with j oints consisting of hardened steel pins 
turning in segmental bushings. There are 
no teeth on t he inner surface of this chain. 
Instead, what may be called teeth are made 
up of packs of  hardened steel laminations 
or slats which extend through slots in the 
links at right angles to them, and proj ect 
about 1;.'� of an inch at each side of the 
chain. The indivi dual containers which hold 

A bOl'e and left: Two views of the 
variable speed transmission, show
ing how ratio changes are effected 

the packs of slats are secured in the open· 
ings of the links, but, within each such con· 
t ainer, the slats are free to slide from side 
to side individually with reiation to each 
other and adjust themselves to engagement 
with the l·adial teeth of the disks, over sub· 
stantially the full range of diameters. The 
angle of  the slat ends, 30 degrees, is the 
same as that of the conical faces of the 
wheels. 

The teeth of the disks widen from the 
center outward toward the circumference, 
but are of uniform depth. They are so 
staggered relatively on each pair of wheels 
that the slats move back and forth into the 

( Please tum to page 237 ) 
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THE AMATEUR ASTRONOMER 
Conducted by A L B  E R T G. I N G A L  L S 

S
O far as is known,. the telescope mount
ing and observatory shown in the draw

ing at the bottom of the page is an original. 
It is the design of John H. King of Amity
ville, Long Island, who also furnished the 
drawing. 
"This mounting," Mr. King writes, "com

bines some of the features of other fixed 
eyepiece mountings, with one new feature 
-it allows the observer to be sheltered, yet 
does not thereby cut off any of the sky. 
While other fixed eyepiece mountings ac
complish the same thing, they make use 
of large auxiliary reflecting surfaces." 
In Mr. King's design an extra lens sys

tem transposes the primary image at such 
a distance from the tube that it is possible 
to interpose the observatory shelter, the 
magnification being either unity or a small 
factor. "This lens system," Mr. King con
tinues, "involves more than a problem in 
simple erection, because of the long dis
tances between images and therefore the 
use of lenses of large aperture ( about Ph 
inches ) and the necessity of preserving the 
image quality for high. power observation. 
Two methods suggest themselves :  the auto
collimation scheme with unity magnification 
using two similar lenses ( see small sketch) 
which are corrected for focusing parallel 
light, separated by twice their principal 
focus, and a special lens designed to meet 
the sine condition for two finite focal points, 
which would magnify the image by a factor 
of two or three. Of these methods the first 
is easily within the means of amateurs, as 
two good field glass lenses, with their in
finity surfaces facing one another, will do 
the trick." 
"Despite some loss of light," Mr. King 

adds, "I think that this mounting would 
be more useful for general observation 
than a conventional exposed telescope. The 
physical comfort of the observer contribute" 
a lot toward the efficiency of a visual tele
scope." 
Commenting on Mr. King's design, Rus

sell W. Porter says it "is all right, providerl 
the user is willing to pay for the comfort 
gained by the loss of light through reflec
tion and absorption." A roughly comparable 
though smaller loss is of course caused by 
auxiliary reflecting surfaces used in connec
tion with similar telescopes. For example, 
see "Amateur Telescope Making," pages 50 
and 51, sketches I to IX. Who will build a 
telescope of the King type ? 
By the way, it seems odd that the Hindle 

enclosed observatory, A.T.M. page 362, 363, 
365, has not yet been copied by someone. 

S
OME months ago we inquired about the 
reported inaccuracy of synchronizerl 

current supply. Gerald E. McCord reports 
on the letterhead of his "Skylight" Ob
servatory, Oak Park, Illinois : 

"I have a four-dollar clock from which 
1 get my time for figuring stellar calcula· 
tions. I had noticed that it did not always 
keep what I thought was right time, so, 
since 1 saw the note in the SCIENTIFIC 
AMERICAN, I have been checking up on it. 
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"My time comes by radio from the clock 
in the Elgin Watch Co. observatory and 
is clicked off from the Naval Observatory, 
with a five-second pause before the hour. 
I had never found the clock more than 5 
seconds off in my calculations before." 
Mr. McCord sends a graph (which can

not be reproduced, being on green.lined 
cross·section paper ) which shows twice
daily discrepancies of : 1 second fast, 1 , 5, 
1, 4, I, 2, 2, 1, 2 seconds slow, 5 and 5 
seconrls fast, correct, 1, 1, 1 slow, correct, 
1 , 1, 2 slow, correct. 
Mrs. B. 1. Souther, 239 Beverly Road, 

Mt. Lebanon, Pittsburgh, Pa., also writes 
concerning the same subject, which she has 
investigated. "The time signals used were 
the 9 P.M. signals from the Elgin Watch 
Co. observatory, through station WJJD, 
Chicago. According to the announcer, these 
are accurate to .01 second. The other stand
ard time ' signal was the 10 P.M. signal of 
our Naval Observatory sent out on 690 
kc. by station NAA. The clock is a West
inghouse New Haven electric alarm, with 
subsynchronous motor, running at 200 
r.p.m. The second marks on the dial are 
about %-inch apart, so that the data are 
correct to approximately %-second." Mrs. 
Souther found the current ran slow on a 
series of days, as follows : 2, 1%, 1, 1, 3, 
0, Fh, 0, 3, 2, 3, 2, 1, 2, 3, 1, 3lh seconds, 
and she continues : "The above data show 
that there may be errors as great as 3 sec· 
onds an hour, and that, especially at the 
weekends, the synchronization is inaccu
rate. The greatest error observed was 5 
seconds at a weekend. This apparently in-

/ 
/ 

/ 

dicates an effort to correct it at the first 
of the week. I have been told by my brother, 
an electrical engineer, that the local system 
is hand· regulated." 

I
N the September number, page 132, third 
column, near the bottom, the figure 

2,584,902-the reduction ratio to give true 
sideral time-should be 2,584,922.7. So 
writes Lincoln K. Davis, who says it was 
incorrect as originally given to us. He gives 
the following for another set of gears : 
45 :2 x 73 :61 x 100 : 1  x 100 :20 x 192 : 1 .  Mo
tor 1800 r.p.m. and error 0.156 second per 
day. But what's the use, for the average 
man, if his current is already "off" by 5 
seconds ?  As is the case with hard times, 
something ought to be done about it, but 
what ? 

I
N spite of Ellison's remonstrance (page 
97 of A.T.M. ) against fancy dingbats 

for measuring zones, folks will make them, 
and Frank H. Smith, 505 Prospect Avenue, 
Lima, Ohio, reports his own experiments as 
follows : 
"I enclose photographs of a 'wrinkle' 1 

have been using in my knife-edge testing 
apparatus. The value is measured with a 

= 

t::= 
r, 

--, 
r 

The King design, in which the distance between the prisms is artificially 
stretched by means of lens systems, in order to gain certain mechanical ends 
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dial indicator such as is used in machine 
shops for testing the accuracy of lathe set
ups and so on, and gives direct readings in 
thousandths of an inch. 
"In using this instrument in the knife

edge test, the mirror is masked in the usual 
way, and the knife-edge is brought to the 
correct point where the tones in the two 
points in the outer zone match. The indi
cator is then attached so that the indicating 
post touches the piece carrying the knife
edge, and the dial of the indicator revolved 
until zero coincides with the pointer. The 
knife-edge is next moved into the point 
where the tones in the next zone are 
matched and the indicator will give the 
number of thousandths of an inch the knife
edge was moved. By this means one may be 

Smith's equipment for measuring 
the radius of zones on a mirror 

able to determine accurately how close he 
is coming to the calculated value of each 
zone, to the third decimal place." 
We accept this latter-the third decimal 

place-provided the worker can estimate 
the comparative darkness of shadows that 
closely. Beware, however, of fictitious ac
curacy. Would not the question of the con
trast sensitivity of the eye be involved 
here ? This is given in Hardy and Perrin's 
"Principles of Optics" as about 0.1 percent . 
t hough variable. Tbat is, it will vary with 
the intensity of the ill umination, but 0.1 
percent is abont , right. 

J M. YlJRE, 991 East 163 St., New York 
• City, submits the following note : 
"I should also like to call attention to 

a much simpler formula for calculating the 
foeal length of a refractor than the .one 
lIsed in 'Amateur Telescope Making,' on 
page 106-1 10. The formula is 

v] V2 
"The explanation of this formula is as 

follows : To produce an achromatic combin
ation from two glasses taken from makers' 
lists, look to the column headed V, subtract 
the V of the flint from the crown, multiply 
the result by the required focal length, 
divide the result by the V of the crown ; 
the final result is the focal length of the 
crown. To get the f.1. of the flint, subtract 
the V of the crown from the V of the flint, 
multiply by the required f.l ., divide by the 
V of the flint. By using this formula in 
your example on page 109, 27.9 is the f.l. 
of the crown and 44.43 is the £.1. of the 
flint." 

S C I E N TIF I C AMER I C A N  

AMATEUB TELESCOPE MAKEBS 
We ship materials anywhere at t h e  lowest possible prices for first quality merchan
dise . Reflector Making Kits include glass discs of proper thickness, eight grades of 
A brasives, Polishing �Materials and S imple Instructions ; sizes 4" (0 1 2 " . 

Other Tinsley products and service s : E yepieces ; Prisms ; Rack and P inion Eye
piece Holders ; Finders, Cells ; Complete :Mountings and parts, finished or rough cast : 
Silverincr and Lacquerincr . Books on telescope making and amateur observing ; Tech
nical advice and m irro; ' 

tests free of charge ; Complete Equatorial and Portable 
A ltazimu(h Telescopes ready for use . 

Send 6c in stamps for 24 P A G E  FULLY ILLUSTR ATED C ATALO G U E ,  de
scribing and picturing all products. 

TINSLEY TELESCOPE AND INSTRUMENT CO. 
3372 Adeline Street 

JOHN M. PIERCE 

Berkeley, California 

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

gently, from expert knowlcdgc of the craft. 

For my customers I answcr pcrsonally hun

dreds of letters on special problems. Thi s 

service is free. 

Let me help you to make a powerful tele

scope. 

Write lor circular to 

1 1  Harvard St., Springfield, Vermont 

TELESCOPE MAKERS 
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$24.95 ASTRONOMICAL TELESCOPE 
18 power. Reconstructed from G overnment. ex
Jlensive a])varatuR. Illumination F /8. Aehro
fnatie objective find Kellner eyepiece. Critical 
definition. Extreme wide field. On two direc
t.ional mounts \vith tripod. Also RinoctllarR, 
Field rHasses for sale chcall. Write for list. 

Here ' s YOUI' opportunity to huild that extra t.ele;;cope 
at remarkablY low eost. W' discs, 1" and 1 1/z "  thiek. 
guarant.eed quality. Complete :;; et, including 2 glass 
discI', ahrasives. pitch, bee�wax and rouge, for onlJ . . $5 

W E l L'S C U R I OS I TY S H O P  
2 0  South Second Street. P h i lade l ph ia ,  Pennsylvan i a  

Astronomical Telescopes 
EYEPIECES. $4.00 each 

J O H N  E. M E L L I S H  
1 423 San D iego  B lvd. Escon d i do.  Cal i f. 

HAND SPECTROSCOPES 
Direct Vision � �  
Scale Type � ,  

� �  � � � �  $5 .00 
15 .00 

AI�o Diffraction Grating Replicns, 
'rele"cope and ltUcfoO\cope HuppUes.  

LABORATORY SPECIAL TIES CO • 
Box 1 2 5 ,  Wabash, Indiana 

72-Power All Metal Telescope 
2 %, "  genuine achromatic objective, 36" F.L. 
Brass body tube, cell,  eye-end and draw tube,  
Complete with 7 2 X  Ramsden eye-piece�$ t 3 .75 
F.O.B. 20/." achromatie objectives for finders, 
24" and 28" F.L. $7.25 each postpaid. Why buy 
telescopes blind ? Insist on achromatic lenses. 

B u tler Astro n o m i cal  Supply Co. 
96 1 t(enyon Avenue P la i nfield ,  N .  J .  

Reflecting Telescope Supplies 
Qual ity goods at extremely low pri ces. 
SPECIAL OFFER 7 Y2X Periscope � 

Cost government over $60.00.  'Vill prove very useful 
to any telescope mal{er. Each contains following 00· 
tical equipment 1 % "  90°  prism. %" prism. 1 % " 
achromatic ltms. excellent for finder. erecting system 
I'onsisting of three lenses .  and a good Quality Kellner 
type eyepiece of about 20 mm, F. L. Price postpaid  
$6 .50  easily worth double this  price. 

90' PRISMS Optical glass 
'I.", $ 1 .00. I V, " . $4.00. 1 % " .  $6.00 

Special Finder outfit 1 %. "  Achromatic objective 2 - 2 7  
mm. plano convex lenses, a l l  for $1. 7 5 .  makes excellent 
1m\' pmver finder, 

New Low Prices On Quality Reflector Kits 
4". $2.75. 6", $3.50,  7", $5.00. 8". $6.00,  NEW ACCURATELY ROUND, POLISHED PLATE GLASS. Not a 

brlr�flin Navy port hole I/;laes E�h kit containa auffieicnt Quantit.y 
of tested Ahrasives. ROIl�e, Pitoh. Sent Postpaid, New Catalog liM.s 
many more bargains. Sent free. 

F R E D  M U L L E R, 2 1 7-7th Ave .• N ew York, N. Y. 

PRISMS GUARANTEED SATISFACTORY 
%" or 1 1 / 1 6"-$ 1 ; 1 "-$2.75 ; I V, "-$4.50 ; 1 %"-$6. 

RACK AND PINION EYEPIECE HOLD-
ERS, . Prec i s i on  made, Standard' I Y4 " . . . . . . . . . . . . . . . . . . . .  $7 .50 

40 m m  Achromat i c  O bjectives, brass cel l ,  i n c l .  2 
lenses to make finder-";'$2.50 ; 32 mm (2 lense5) -$2 
I "  F.  L .  Ramsden eye p i ece, standard l Y4 "  d i a  . . . . .  $2.50 
% "  F . L. 3 lens eyep i ece stand .  I Y4 "  dia . . . . . . . . . . . . .  $3.00 

Send your m i rror for test and advice. 

SrntT for 1 0 ,'1 .1  (,lltalo{1'1u' on Tcle8C()pe.<�. 
)lTI(1fo8co]J Ps.  Bino('nlaf,<; and Opti('al 8upplie,"I. 

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

RAMSDEN EYEPIECES 
Lenses made from finest optical glass  

�:Iountings of polished brass 
,\ Quality eyepiece 1"- '/:, " - y,; "  O .  D .  n "f " Each $4 ,00 

SILVERED DIAGONALS 
Use in place of  prisms 

Front face silvered and lacquered 

Diagonal for 6" J\Hrror $ . !i O  1 %" x 1 %, "  
H ' "  8 " " . 7 5  1 7'2 "  x 2" 10" 1 . 0 0  2" x 2 '1z "  12" 1 . 50  2 '/:, "  x 3" 

MIRRORS 
Silvered and Lacquered 

Brashear Process' 
6" to 8 "  $3,;;0 9" to 12" $;;, 00  

'''rite for circular of  supplies for Telescope Makers. 

DONALD A. PATCH 
38 Crescent Street Springfield, Vt. 



CURRENT B ULLETIN B RIEFS 
Short Reviews of Bulletins and Papers on Scientific and 

Allied Subj ects� and Where to Get Them 

THE LATEST ARCHAEOLOGICAL DISCOVERIES 
IN ITALY is a fascinating guide book 

which supplements Baedeker and deals 
with discoveries which are sometimes only 
a few months old. It is beautifully printed 
and is admirably illustrated. Italian Tour
ist Information Office, 745 Fifth Avenue, 
N ew York City-Gratis to intending tour
ists. 

-
THE KAMPOMETER ( Smithsonian Miscel-

laneous Collections, Vol. 89, Number 
3 ) , by C. G. Abbot, describes an instru
ment which has advantages over both the 
bolometer and the thermopile. Smithsonian 
Institution, Washington, D. C.-5 cents 
( coin) . 

-
AERONAUTICAL AND MISCELLANEOUS NOTE-

BOOK OF SIR GEORGE CAYLEY ( 1799-
1826 ) gives interesting sidelights on an 
early scientist who may be regarded as a 
pioneer of aeronautics. The note-book testi
fies to the wide range of Cayley's scientific 
and mechanical interests_ It is published for 
The Newcomen Society by W. H. HefJer 
and Sons, Ltd., Cambridge, England.
seven shillings and six pence. 

-
"SPIRITS" is a new monthly trade paper 

puhlished in anticipation of the speedy 
repeal of the 18th Amendment. Harry 
Schwarzchild is the editor. Spirit Publica
tions, 220 East 42nd Street, New York City. 
---$2.00 per annum, single copies 25 cents. 

TO (]RISM is � hi-monthly hulletin of infor-
mation relative to travel in NNherland· 

India. Each number dt'als with a special 
place or event. Netherland·India consist , 
of an archipelago of many islands whieh 
contain heautiful scenery. A sample copy 
will be sent on request by the Travelers 
Official Information Bureal/, .'16 Noordwijk, 
Batavia, lava.- - -Gratis. 

-
ELECTRIC STEAM STERILIZATION AND W ATEH 

HEATING IN THE DAIRY ( Report No _ 7 ,  
May, 1933 ) , contains informati on whieiJ 
will tend to make clem utensils and good 
sterilization easy. Oypr 50 illustration". 
National Rural Project, College Park, Mary· 
land.-13 cents (stamps accepted) . 

-
CHEMICAl. ENGINEERIN G ADVANCES IN T H E  

RUBBER INDUSTRY, by George OeuRlajl;er. 
covers much of the progress made by tlw 
rubber industry in the last 25 years. The 
B. F. Goodrich Rubber Company, Akron, 
Ohio.-Gratis. 

-
FANCY CABINET WOODS AND THEIR lISE';, 

by Alhert Constantine, J r., describes the 
use of veneer for amateurs, giving prices 
and directions for use. Albert Constantine 
& Son, Inc., 780 East B8th Street, New 
York City.-Gratis. 
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TO make this page of greater 
value to our readers, the ed

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

Material submitted should 
give full information as to where 
obtainable and the p rice, if any, 
so that the reader may obtain 
copies directly without unnec
essary correspondence. 

AN EPICURE'S BOOK OF CHEESE RECIPES is 
a cleverly devised hook of recipes. It 

was written by John B. Rosebrook and il
lustrated by John Atherton. The Borden 
Company, New York City.-Gratis. 

-
VOCATION GUIDANCE IN ENGINEERING LINES 

-Elicited and edited hy the American 
Association of Engineers. Cloth-6 hy 9 
inches ; 521 pages, fully illustrated. The 
Mack Printing Company, Easton, Pa.
$'2 . .50. 

"[)Apr t.R �LUG lOOK:NG AT PRONGS 

,- -------- - - - - -- - - - ---------J . . 

COMPOSITE LIST OF NON-THEATRICAL FILM 
SOURCES tells how commercial and trade 

promotion films may he ohtained. Motion 
Picture Division, Bureau of Foreign and 
Domestic Commerce, Washington, D. C.-
10 cents (coin) . 

-
AMERICAN CIVIC ANNUAL (Volnme IV) , 

edited hy Harlean James, is a record of 
recent civic advance with a list of "who's 
who" in civic achievement among the mem
bers of the American Civic Association. 
276 pages. American Civic Association, 
Union Tmst Building, Washington, D. C. 
-$3.00 to non-members. 

-
THE NEW STORY OF ANCIENT WROUGHT 

IRON describes in detail new processes 
for making wrought iron in quantity, doing 
away with hand·puddling and its limited 
production. A. M. Byers Company, Pitts
burgh, Pennsylvania.-Gratis. 

• 
HURLBUTT'S PAPERMAKER GENTLEMEN is a 

piece of trade literature which tells the 
story of Thomas M. Willcox, a close friend 
of Benjamin Franklin, who erected a paper 
mill in 1729. The Ivy Mill was the third to 
be bui lt in the United States.-H urlbutt 
Paper Compan y, South I.ee, Mass.-Gratis. 
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bOrtOM \l 1 ( h<'  0..ADAPT[I\ 'lOCKET 

lO 1 10 V A.c:.. OR tU;;. 

38 'j�. g ClP\RO'5TA'l' RtDUCIN6 &II.UAS1' :::�: FOR. 220 VOLT A.C OR D_c:.. oPE.JI. ... lI0N 

'I ' m: l i N lVERSAI. A.C.·D.c:. Sl rB· M IDI:>:'!' l{;:CEIVEII w ill  op�rat e pqually well on any 
t ype of POWPl' '''Ipply. It wi ll work on lOS to l20 volts altPfnating current, 25 to 

60 "yeles, 011 105 10 120 volt,; direct current, or it may be lIsed with " A" and "B" bat
t eries where lightillg eurrellt is not available. it can also Iw tl sed on 220 volts A.C. or 
D.C. by means of a Clarostat l illp reducing ballast. The set URes the newest tubes, in· 
duding the spray shield 6-E-7 and 6-D-7 tubecs, the small envelope 43 output tuhe and a 
2.5-Z-5 rectifier. A small, but powerful dynamic speaker is employed. Compact Find-All 
('oils are tuned by a new-type Cardwell variable condenser. No transformer is required. 
Additional diagrams and views, complete list of parts, and other information regarding 
this receiver may be obtained from Allied Engineering Institute, Suite 54 1 ,  98 Park Place, 
New York, New York.-lO cents. 
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t eeth 1 0  mesh correctly as Ihe ch ain enmeR 
i n t o  contact with the wheels. Self-pi tch i n g:  
of the chain to a n y  t o o t h  w i d t h  o r  wheel 
d iameter i s  th u s  assort'd. At each engage
ment of the chai n and wh e"l s. the slats are 
regrouped w i t  h i n  t h e i r  separa t e  contai nt'fs,  
but do not s l i de nor mow u n der working 
pul l .  Their movement in engaging with the 
w}u.,el s  i s  complPle  twfote t he l oad io ap
pli ed .  

All elem<'nts of t il<' 1' . l .  V .  gf'ar are 
lmilt into and protected hy a compac t o j l 
t ight housing, a n d  arc automatically splash 
l ubricated. 

-

New Syntheti(� Anti·}<'reeZf· 

As tilt's" words af(, writi eD t h e  (' i t y  i s  i 
swelt<'r i n g  in a Sept " m lwr heat -w ay >:  

a n d  t h e  la"t t h i n g  w,,'n' I h i nking ahou t  i ,  
what to  li S P  i n  t l\!' rad i at or of  the  old " 'bus" 
th i s  w i n t t'r.  How,·ver. chprnis t s  uf I ll !'  
Standard O il  Company uf New ./ ,' r",y half' 
been th in king for liS on t lw t " " b i c('t , and 
they've t'volv�d an enti rely I l f 'W a n t i -frepZl' 
comptm nd that proln i �('� t o  giH:' t h e  JnamJ�  
facturers of a lcoh o l  and g l y"eri n e  SOIIlf'
th ing to  worry abou t .  The IIf'W ant i - freez!' 
i s  a mixtu re of i ,,,propyl and mf'lhyl a l ·  
cohols.  The m i xt ure {'onla ins  approximate l y  
6 5  percent isopropy l  and :\5 percent 
methyl, and i t  i s  learned t h a t  the pTlHluc· 
l i on contemplated for the coming seasun is 
about 3,000,000 gallons of the new anti· 
freeze.-A . E. B. 

• 

l\ew Fire·Fighting Foam 

Generator 

A CONTINUOUS foam generator em- , 
bodyi ng npw ideas of design an" : 

constrll ction has been announced by tilt' 
Pyrcnc M anufacturing Company after ex·  , 
l ensiyc experimentation and pract ical test- : 
i n g. The new generator, called the Phomene 
I fopper, i s  a device for converting a fire 
l i ne from a continuoll s  water stream to a 
continuous foam stream. This unit is 1'011 -
pled into a hose l i ne. W ater enters at onf' 
side ; Phomenc powder is poured in the 
hopper and foam is  d ischarged through t h l' 
hose l i m' at t h e  oth er side of the uuit .  A t  
the same t i mf'. pre"ure at I h e  deliven 
nozzl .. is  i ncrea,ed by the action of th" 
ch emica l .  a desirab le  featllre in oll t ly in;.: 
ri i str icb wher" wat er pre'Rure i f'  offt'n low .  
Thf' Pholllpne Hoppt'r i" dt'signed for nrc 
d " partment and industrial "enice wlwrt" f'f 
q ll antitiee of flam m able l iquids are used ,II' 
�t nn.:t.d.  

Th" Phon",,," H "ppf'f 118'; )1)1  \e,,'r,. 
, a I YI '�� gage� or lll oY lnl! part ::-..  It i� a cnnl · 
p l et f'  u ni t  built ready for lIot'. In ,;pite of i t ,  
r ll g:ged ( 'OIl � t r l l c t  i un the HuH weigh� only --1-2 
puund" and  i s  ea,i '" carried in one hand. 

-

M ptal·Plated Pla8tpr 

PL'\�T IPLATE i s  a Ilf'W and i " <'''I't'11 -
� i\f� Jned j u m  for 1I �f' in lnakjng objeC't :o

) I f  art and certa i n  u t i l i t arian articles. 
Br i eRy tle,erilwd. it i "  a epeei al compos i tion 
.A 1' 1 ", lel'  , I f  Paris  which is  t reated so 

Does 
This Seal 
Mean 
to You? 

The last decade has seen a deluge of 
scientific and pseudo-scientific advertising 
for food products . What to believe, what 
to d i sbel i eve,  arc questions that have 
pressed themselves more closely upon 
every consumer of foods-meaning all of  
u s .  

Foreseeing several years ago the need 
for authenticated facts about food values, 
the American Med i cal Association organ
ized i ts Com m i ttee on Foods to pass on the 
merits and cl a ims  fo r food products . To
day more than a thousand foods stand ac
cepted by th e Comm ittee and are entitled 
to d i spl ay the Committee 's  seal of accept

ance on thei r packages and in thei r advertisements .  
I n ord er to acquaint the publ ic w i th the full signifi cance of  this seal , 

Do ris  W .  McCray, well known w riter on nutr i t ion and foods,  is contribu
ting to HYGEIA. the Hea lth Magazine ,  a series entitled "A Housewife 
Looks at the Com m i ttee on Food s . "  She explains the work of the Com
mittee 0 0  Foods, the products that h ave been accepted and factors that 
d etermine thei r acceptance. If you want to be correctly informed about 
actu a l  values of widel y a dverti sed foods ,  by all  means read these articles 
io HYGEIA. 

HYGEIA Speaks with 
Authority on Health 

Tht: food ser ies by Duris  W. McCray i l l u s t rate the type of a u thentic health 
mfo rrnation you get i n  HYGEIA. I t  i s  sponsored by the American Medical 
Association and deal> w i th p ractically every phase of health which affects the 
individual and the home. the school  and the community. [ t  destroys false be
lief:; and superst i tions concerning health matters, and gives scientific facts in 
s imple,  nontechn ica l la nguage easi ly  und erstood by the - l ayman. Other a rticles 
i n  the N ovember HYGEIA which YOll wi ll want to read include : " Stop That 
Cough " ' , by Dr .  Rachel Ash ; "Anxieties and Wor ries , "  hy Dr.  Smiley 
Blanton ; " Femi n lnt' Beautifica tion : A Quest fwm Ancient to Modern Times," 
hy Dr. Charles Lerner : " Sex Education : '  h y  Dr. Thurman B.  Rice ; and " First  
Eye-G l asses <I I Mi d d l e  Age ,"  by Dr, Rohert J. Bu rke. 

E n j oy hea l th .  Read HYGEIA. I t  tell s  YOll how to keep well ,  how to pre
ven t  disease.  Every i s s ue has something of i n terest and v a l u e  for YOll . Get 
" cquainted with HYGE!A 110W thruugh th is special offer .  

IN TRODUCTOR Y OFFER 

6 months o f  H Y G EIA $ 1  
Regular Subscription, $2.50 a Year 

- - - - - - - - - - - - - - - - - - - - ���-

.\ } l lm l ( �A '\ �I E PI "'\ I, .\ " " () ( , L\ Tl O :-l  
G3J  :\orth I h.' <ll'born Btrl'tt, ( ,hh'ago 

11: ll ei o;-« 'd h; *l . o n  For .ill introd u e i o J',\  Ii 111 011111:--; · �llh�erjptjnl1 

(0 H Y ta:I.\ , the Health l\lagaziuL' .  1 a lll i t  ll UW Huu:-;eri b\!l'. 
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An eye-saver for slide-rule users is this magnifying lens which is simply 
moistened and attached to the slide. It enlarges the figures about two diameters 

that it may be electroplated with copper 
in a regular electroplating tank. The cop
per.plated plaster may then be replated 
with gold, silver, chromium, nickel, bronze, 
or any plating compound. The finished 
product has good appearance, and is sturdy 
and durable, the metal plating serving as: 
a protective shell to prevent chipping. 
The most outstaJlding feature of Plasti

plate is its low cost, while its appearance 
justifies comparison with mediums of al
most prohibitive cost, yet its cost ( de
pending upon the size and intricacy of 
the object ) is anywhere from one half to 
one tenth the wholesale price of objects 
cast of antimony-lead or white metal, 
which are the cheapest mediums now on 
the market. 
Whereas the electroplating of plaster of 

Paris is not a new idea ( patents being 
granted in this field as far back as 137 1 )  
the Plastiplate process i s  unique from the 
low cost standpoint due to the accelerated 
electroplating action. At the present time 
there are bronze plated plaster of Paris 
objects on the market which are sold at 
prices substantially higher than antimony 
lead and white metal objects. These bronze 
plated plaster articles require from 36 to 
72 hours in the plating bath-a far longer 
time than is the case wi th the new process. 

• 
Motor Oil Changed in Five 

Minutes 

AT�ME saver for motori sts and an effi
CIent, economical equipment for ga

rages and gasoline stations has been de
veloped by the Sharpsville Boiler Works 
Company, Sharpsville, Pa. This new ap
paratus, called the "Sharpsville Five
Minute Oil Changer," is designed to sim
plify the routine of changing automobile 
motor oil. With the oil changer, it is no 
longer necessary for a garage attendant 
to crawl under the car, open a petcock, and 
let gravity drain the crankcase. Electrically
driven pumps suck the oil from the crank
case through the dip-stick hole into a glass 
tank where the car owner can see for him
self the condition of the oil. If it should be 
changed, the attendant merely throws a 
switch and the oil changer flushes the 
crankcase. If the oil is in good condition, a 
reversible pump forces it back into the en
gine. The entire procedure does not re
quire more than five minutes. 

graduated gage. A basket-type strainer lS 
located in the suction line so that it is pos
sible for the motorist to inspect the bab
bitt, grit, and other foreign material drawn 
from the crankcase. 
The operating mechanism consists of an 

electrically-driven pumping unit controlled 
by one three-way valve and one switch, 
making the operation simple and rapid. 
The electrical equipment used on the oil 
changer is of General Electric manufacture. 

• 

Bread Wrapped in Aluminum 

ALUMINUM foil is used in Germany as 
.tl. a wrapping material to preserve the 
flavor of cut bread, especially pumper
nickel and "dark" bread, says K. Seidel in 
a German technical paper. The quality of 
this foil is tested by the action of acid 
solutions on the foil and by correlating 
these tests with observed effects when the 
foil is used for packing bread.-A. E. B. 

-

Safety iu X-Ray Film 

IT will be recalled that a number of dis
asters have occurred in hospitals as a 

result of fire caused by burning X-ray film. 
This hazard, unfortunately, is always pres
ent when films made from nitro-cellulose 
( gun-cotton) are used. Cellulose acetate 
film on the contrary, is relatively non-in-
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flammable, but its use has been restricted 
because of its higher cost. The Eastman 
Kodak Company, by far the largest manu
facturer of the film, has recently arranged 
to provide the safety film to hospitals for 
X-ray purposes at the same price as nitro
cellulose film. Acetate film is considerably 
more costly to manufacture but the East
man company has eliminated the price dif
ferential as its contribution to safety and 
the prevention of repetition of hospital 
disasters.-A. E. B. 

-
Hollow Conductors for Trans-

mission Lines 

IN the design of conductors for high
tension transmission line service, voltage, 

current, and corona losses mllst all be con
sidered. As the voltage increases and the 

New conductor for transmIssIon 
lines, compared with stranded cable 

current decreases for the transmission of a 
certain amount of power, the cable may be 
reduced in size. But a point is reached 
where corona losses, due to small size of 
cable, become too great for economical 

The apparatus consists of a drum divided 
into two compartments, one to hold ap
proximately 24 gallons of crankcase drain
ings and the other to hold about five and 
one-half gallons of clean flush oil. On top 
of the drum is mounted a 12-quart glass 
container, or visualizer, equipped with a The five-minute motor oil changer in use 
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operation. It is well known that a eopper 
tube of the proper size and strength would 
be almost the ideal conductor for this pur
pose, hut manufacturing limitations and 
Jack of flexibility have TUled the tube Ollt. 

Recently, however, a flexible conductor 
has been introduced by General Cable 
Corporation that gives all the desirable 
electrical advantages of the tube and all the 
mechanical features of the familiar strand
ed cable. This conductor is made up of 
individual strip segments interlocked to 
form a tube,yet. capable of sliding length
wise relative to each other. The tongue of 
one strip, as shown in the illustration, is 
engagf'd in the groove of the next, hut can
not come out. This type of construction 
gives flexibility, simplicity of fabrication, 
lowest corona losses for a given diameter, 
high resistance to ·vibration, mechanical 
stability, and elimination of the "skin ef
fect" prohlem in the transmission of alter
nating current. 

• 
Non-Corroding Pipe 

EVERLASTING water-mains seem to be 
an accomplislled fact. One of the 

largest manufacturers of iron pipe has con
cluded an extensive research program on a 
corrosion-resistant lining for iron water 
pipes. As a result there is now on the I market a pipe lined with a special cement 
composition which is said to have three 
times the durability of ordinary cement 
mIXtures. During the setting of the cement, 
special euring methods result in a minimum 
of shrinkage. The pipe used is of the same 
quality as this company's regular black or 
galvanized wrought pipe. Lining is ac
complished by a centrHugal process com
bined with a method of curing involving 
1lw usc of moist air, steam and hot and 
cold water treatments extending over a 
period of several days. 

This pipe is intended primarily for car
rying waters or solutions which rust, cor
rodp" and otherwise attack unprotected 
metal pipe. The lining if; said to be re
;:istant 10 salt water and many diluted chem
ical solulions.�A. E. 11. 

Cold to Within Eight Hundredths 

of Absolute Zero 

T
HE lowest temperature eyer produced 
and measured by man, eighty-five thou

sandths of a degree on the Absolute scale, 
has been achieved in the Kamerlingh Onnes 
laboratory at the Oniversity of Leyden, 
Holland. This is extraordinarily close to the 
absolute zero point or minus 459.6 degrees 
on the Fahrenheit scale, at which all atomic 
motion would cease, electricity would flow 
without hindrance, and other strange things 
·would happen. 

The new greatest cold breaks records of 
about twenty-five hundredths of a degree 
which were made at hoth the University of 
California and the Leyden laboratory about 
two months ago. 

Prof. W. J. de Haas of Leyden and Prof. 
H. A. Kramers of IJtrecht who made the 
experiments used the method that is known 
as the "adiabatic demagnetization of para
magnetic salts." This takes advantage of 
the fact that when a substance is mag
netized, it heats up. Using liquid helium, 
a substance is cooled as low as possible. 
Then it is magnetized. It heats up. Liquid 
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h elium is lIsed to remove that h"at. Then it 
is demagnetized taking care to keep it  heat 
i nsulated. It  becomes colder as a result of 
the demagnetization. Thus a lower tempera· 
ture than ever before attained has been 
reached.-Science Service. -

Unique High Pressure Steam 
Unit for Yacht 

WE have j u st l earned of an order placed 
for an American account with a Ger· 

man yacht builder, for a 72·foot staysail 
ketch. While it is not particul arly pleasing 
to know that snch a craft is going to be 
buil t abroad for an Amf'rican owner, it is 
certainly pleasing and unusual to know thaI 
her entire macbi nf'ry plant will be of Ameri 
can design and construction, and will be of  
t h e  modern h i gh pressure, high tempera
tun" h igh efficiency type, resulting in 
unusuall y low weigbt and space character
ist ics. 

The  yach t  a n d  mach i nery are to be buil t  
1 0  Ihe  designs and engineering of Jasper 
M"rgan. r i s i n l'  young naval architect of 
Npw Y;)rk. i n  con j uncl i on with Cox and 
SI "v'�nH. Wh i l " Ihe

' kptch i s designed p ar
t i c u l arly for oeean cru is ing and racing 
lI nd"r Hai l .  the rompl""e steam propelling 
p l ant is provided i nstead of the usual gaso
l i n e  pnginp propell ing u n i t  Jor obtaining 
approx i ma1!· ly n ine  knots speed when 
u nabl" to m ake headway u nder sail, and 
in ord pr to maneu ver to and from dock 
or anch orage. 

Design,,([ tn d evelop 60 ship horsepower 
al 600 revolu tions per minnte, the triple 
expansion reciprocating marine engine will 
operate on steam at 690 pounds gage pres
"He and total tpmperature of 800 degrees, 
FahrICnhpit. Steam will be generated in a 
vertieal boi ler, in tbe casing of which will 
lw inc l u d"d tl", economizer and superheat
er. Ord inary furnace oil will be burned in 
a patpn ted burner which does not atomize, 
but which gasi fies, assuring complete free
d om from S(lOt, smoke, and noise. 

Due to i nh erpn!. r"strictions in this type 
of hull. tbe f'nginc will sit directly over 
tlw l i m'  sh aft , driving it t hrough a Morse 
silen t  (·hain drin' , h aving a simple ratio of 
one to '-'1"'. Th" "ha ft. thrust will he located 
.iu.,t aft p{ the driven sproeket. A three-pa" 
surface COlHh'I1ser, manufactured by the 
Cond"ll"'r Sprvic!' and Engineering Cor· 
poratjoll . w i ll  t ake the exham;! from the 
lnain f'nginf-� .  �:1ectrieaJ powt'r to  eharg� 
th" :12-vo lt Exitie sl orage batt ery will be 
provid"d hy a one kilowatt Wpst i ngh ollse 
marin', g'·neral or. driven at 1750 revolu ·  
t i ons p e r  m i nll\t' by e o g  b e lt  drive from. t.he 
end of t Iw pngine crank sh aft. All nece:;
sary a u x i li aries are driven from. the main 
engiIH'. TIlle plant i s desi gned so that steam 
may be raised in 10 min lit"" by hand pump. 
St.eam o nce h aving heen raised, the pi lot  
light will  kpep it up, ready for instant 
operati on at. full power. 

Control is extremPly simple and positive, 
<'om;i st ing merely of a throttle and reverse 
l ever to tbe Stephensen link of  the engine, 
both being mounted near the steering 
wheel. 

The complete  plant, including fuel and 
make up fee-d water. will weigh about the 
same as a marine gasoline motor with re
duction-reverse gear dutch, fuel and lubri
cating oil, and will b,> remarkable for 
complete freedom from fire hazard, noise, 
and vibration. It is expected that the fuel 
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consumpt ion will not exceed 0.7 of a ponnd 
of furnace oil per ship horsepower·hour 
for all purposes, which compares fa vorahly 
wi th the consumption to be obtained in 
D iesels of corresponding power and turbine
dri ven ships of many times the power. 
Beyond question, the performance of this 

plant will bear watching, since it will give 
valuable data concerning an old type of 
dr ive "brought up·to·date," and which 
should have real promise as an efficient mait{if prime mover, not only for auxiliary drives ' 77/1 i n sailing yachts, but as the main drive in e JAilER roonu 
s tich craft as small and large cruisers, tug 
boats, commuter yachts, and possibly to 
drive generators on passenger, cargo, alHi 
naval v('sods. 

• 

This new motor-car lock for sedans 
secures both doors with one turn 
of the key. There are only three 
essential parts to the lock proper ; 
as the bolt goes through the strik
ing plate, it moves the plunger 
which locks the second door. Lock 
was invented by Charles Courtney 

-

The Boundless Realm of 
Chemistry "HOW in the world are you supposed 

to remember all the chemical com
pounds ?" asked a discouraged student re
cently. The answer is, you can't remember 
them-in fact, life is too short even to 
begin to name all the chemieal compounds. W. H .  Dehn, writing in the Journal oj 
Chemical Education, figures that, of the R
substituted derivatives of triphenylmf'thallf' 
alone, more than 8,000,000,000,000,000 COIl!
pounds might be prepared. And if each 
was descrihed on a page of ehemical r"
ports, the hooks would eirele Ihe ('arth (,27 
times. 
Thus, chemical discovery hf'conlt's as

tronomical in its scope, But:, fortunately, 
such knowledge is useless, and for man's 
purposes, the working ehemist eOllfincs his 
researches to a limited field of practicabil. 
i ty, and even a limitf,d fidel of "pur"" 
theory, in whieh knowledge can he ap· 
plied.--cA. F. H. 

• 

Cellophane Bags for Quicklime 

O
NE of the greatest obstaeles to shipping 
quicklime has been the fae! that it 

absorbs moisture from the air and swells 
in volume tremendously when kept in stor
age for short periods. 
This has been definitely overcome by 

means of a moisture·proof Cellophane· lined 
hag, devel oped hy the Rockland & Rock-

H O TEL STATLER . •  B U.F F A L O 530 0  
Rooms begin at 

H O T E L  P ENN SYLVA N I A  . .  
• �o�� b���! 5350 

All other rooms proportionately priced; The rate 
of e a ch ro o m  is p la in ly p o s ted in th a t  r o o m .  

w � S AY C O M PA R E What Y 0lt pay for your room is only 

part of your e08 t of Jiying in a hotel. Compare room rates, but don't stop 

thel'e. Compare food. priees, the em;t8 of 8upplemen tary services, of "extras." 

Compaw wha l  yon ge L • . .  in lo tal . , . as well aR what you pay. 

S la tler gues ts are ahle to compare.  Onr ;;eryiee polieies, our operating 

polide,;, gi ve travelen; a defini te, measurahle uni t  of v alue • . .  as near a 

trade-marked paekage a;; I he hotel world affords. SLal.ler gues ts know how to 

add.. Our pricing policies, eOIlsis le n  tly followed over the years, add up to till' 
lowes t-emlt living afforded hy any good hote l .  

H O T E L S  S T A T L E R 
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pAT EN T S 
- T R A D E M A R K S  

M U N N , 
A N D E RS O N ,  

S T A N L EY, 
FO S T E R  

M U N N  Be CO. & L I D DY 
E S T .  1 846 

PAT E N T  �TTO R N EYS 
S C I E N T I F I C  A M E R I C A N  B U I L D I N G  

24-2 6  WEST 40TH STREET 
NEW YO R K  C ITY 

1 3 1 9  F. S T . ,  N. w. 
WAS H I N GTO N .  D .  C. 

7 1 4  S O U T H  H I L L ST. 

LOS A N G E L E S .  CAL.  

562 M A R K E T  S T .  

SAN F R A N C I S C O .  CAL. 

I NFOR MATIO N  O N  R E Q U E ST 

ELP FOR INVENTORS ! 
�Ullions have been made from ideas properly de· 
veloped and protected, Send us a rough sketeh or 
model of your invention and we will submit com
plete report backed by thirty years'  experience. 
Confidential service ; bank references furniRhed. 
Modern equipment. 'Ve also manufacture inven-
tions in any Quantities at low cost. Free booklet 
"Making Inventions Pay" sent on request. 

C R E SC E N T  T O O L  C O M  P A N Y ,  Dept. H , Ci n ci n n at i , O .  

I SELL PATENTS 
If you wish to add New Products to your line. 
or have a good Patent to sell, write mc-

CHARLES A. SCOTT 
K.,tabl L·;!wd HIOO 

773 SA Garson Ave. Roches.er, N. Y. 

Inventions Commercialized 
Patented o r  unpatented. In business over 30 years. 
Send full particulars, or write for information. 
A D A M  F I S H E R  CO . .  607 E n r i g ht Ave. ,  st. Louis ,  M o. 

�" ��l,:�:��lL� • v{'ntion" form. Delays are dan,l';CrOllS in patent 
matterS. Clarence A. O'Brien. 548 � E  Adams 
Building. Washington, D .  C. 

--�------------
INVENTOR'S UNIVERSAL EDUCATOR 

Contains 900 mechanical movements ; 50 Perpetual Mo
tions ; instruction on procuring and selling patents and 
selecting a n  attorney. etc. Suggests new ideas. Price $1.00 
postpaid in U. S. A. Address A l bert E .  D i eterich. 

602H Ouray Bui I d i n g ,  Wash i n gton,  D .  C. 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions Developed 
Special Tools, Dies, Gear Cutting, Etc. 

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

�-p A 'l' E N 'r  s--....., 
Trade Marks, Copyrights.  Patent Litigation Hand
book with illustrations, 1 00 mechanical movements. 
sent free on  request 

ALBERT E. DIETERICH 
Successor to Fred G. D i eter i ch  & Co. 

formerly member Examining Corps. -r. s.  Patent Office 
n m (l I R 'l' E u m J) 

P A T E N T  L A W Y E R  a n d  S O L I C I T O R  
602 · H  Ouray B l d g .  

30 Years' Experience Was h i n gton, D .  C. 

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

port Lime Corporation of Rockland, Maine. 
In this new type of bag, lime may be 
stored for a year or more without absorb
ing moisture. As a result, the usual hazard 
of having the lime heat up or swell and 
break out of its container is eliminated. 
Another new development by the same 

company is a process of water-proofing the 
lime itself so that once it has been slaked 
and used as mortar, it absorbs no more 
moisture. 
Thus, water-proof lime bound masonry 

will retain its strength instead of softening 
when wet-a former disadvantage in com· 
parison with cement. It is expected that 
this development will mean a return to the 
use of age·old lime by architects and 
engineers as a masonry binder, since ceo 
ment, though possessing greater strength, 
is subject to shrinkage and has been found 
a cause of leaks in many of our modern 
buildings. 

• 

Rubber Tires Superior for 
Tractors 

RUBBER tires on tractors have been 
shown to be more economical than 

ordinary steel wheels by Prof. C. W. Smith 
of the University of Nebraska, who re
cently reported his findings to the Society 
of Automotive Engineers. 
Savings in fuel and time were evident 

from the tests conducted by Prof. Smith. 
Tractors equipped with rubber tires often 
took a load in high gear that would almost 
necessitate low gear with the conventional 
steel wheels and lugs. 
Another feature pointed out was the re

duction in the tearing up of the soil and the 
consequent decrease in dust stirred up by 
the rubber tires. Prof. Smith thought that 
the rubber tires, in addition to affording 
traction, act as a spring, first absorbing 
energy and then feeding it out in an even 
way that more nearly utilizes the engine's 
full power than the rigid wheels and lugs 
will do.--Science Service. 

• 

NS Fluid-New Medium for 
Heat Transfer 

WATER is so universally used as a 
medi um of heat transfer that it is 

difficult for the average person to conceive 
of boilers or heating systems operating 
without water, or steam, as the circulating 
medium. However, while water is ideal 
when relatively low temperatures are reo 
quired, its use is restricted at elevated 
temperatures because of the pressure de
veloped by steam. 
An ideal heat carrier would be a sub

stance that could be manufactured at rea
sonable cost and present the highest pos
sible heat capacity. Working temperatures 
up to possibly 1650 to 1830 degrees, Fah· 
renheit, should be possible without de· 
composition. The substance should not cor· 
rode the ordinary metals and should be as 
fluid as water within the widest possible 
range of temperature so that excessive 
pressures would not be developed. By this 
means dangerous stresses in the heating 
apparatus would be avoided. 

NOVEMBER . 1933 

Major Mysteries 
of Science 

By H. Gordon Garbedian 

THE author of this new book 
takes up a central position, as it 
were, in the immense field of 
science and its applications and, 
as with a panoramic camera, 
swings clear 'round the circle 
through every one of the most 
important and most significant 
advances in electricity, chemis
try, biology, earth science, phys
ics, astronomy, and cosmology. 
This is an unusual book. It is 
eminently readable ; the author 
senses the desire of his reader 
not to be bored, and the latter 
will be held by this book with
out a struggle. It  does not at
tempt to explain every detail 
profoundly and is therefore suit
ed to the tastes of the average 
human being, rather than the 
few. It leans toward newspaper 
writing ( of the high grade 
kind ) , being somewhat dramatic 
in style, but never objectionably 
so. 

What science is doing now� 
today-what problems it is most 
vigorously attacking on the fight
ing front-is the central motive 
of this attempt at exposition. It 
contains a vast amount of ma
terial. Perhaps only one who is 
in a position to know how much 
looking up, working up and 
checking up even a one·para
graph "story" in science can en
tail if a true picture of facts is 
to be presented, will fully ap
preciate how much labor it 
represents. The author has fairly 
ransacked the whole scientific 
field for interest and his book 
will be received as a "major" 
success. It has 27 chapters, 348 
text pages and 64 illustrations, 
large clear type and an attrac
tive binding.-$3.90 postpaid. 

Adjustment and Mastery 
By Robert S. Woodworth, 

Prof. Psychology, Columbia 

DELVING into the whys and where
fores of behavior, the author con
siders first the psychology of the 
positive side of life-mastery-then 
that of the passive side-adjust
ment-illustrating both with cases 
and experiments. A most interest· 
ing presentation.-$l.lO postpaid. 

SCIENTIFIC AMERICAN 

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

A substance closely approaching this I Ideal has been developed and patented by 

I I  Ernst Sander, o f  Berlin, according to 
Chemical and 111 etallllrgical Engineering. 
Mr. Sand",r's fluid is composed of the �����������������_;;!J 
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Corn Exchange 
Bank  

Trust Company 
1 3  WI LLIAM STREET 

and 
73 Branches located in 

Greater New York 
Esta blished 1 853 

G E A R S  
I n  Stock- I m m e d i ate Del ivery 

GeRr", �peed reduce"", IIprockets. thrust 
bf'uringll, flexible cOllpHngll. pulleys, etc. A 
complete line ill carried in our Chinago stock. 
Can also Qllote on IIpecial geRra of any kind. 
S�nd UII your blue print! and inquiries. 

Write for Catalog N o .  20 
CHICAGO GEAR WORKS 

Predsion equipment for the 
small shop. :New designs and 
manufacturing processes make 
t.his amazing bargttin possible. 
Complete metal_working lathe 
with compound slide-rest, ('ombination universal 
fa('c-11Iate and chllck aud tail center: 5UI! swing: 24" length overall. Shipped e�pre�s ehllr�eR C.O.D. 
Lathe for wood-turning Illone, $4. Attachments 
for millinl(. grinding, sanding, sllw-table, etc . •  
a.vailable at low prices. Order from ad fit once nnd 
have a complete lJladline shop. 

AMERICAN MACHINE & TOOL CO. 
120 Broadway, New York Dept. S. S. 

�I_"KE ARTIFICIAL �IARBLE 
Colorful glossy tiles, no pollshing, rather uncanny. 
N oveIties, tabletops, bookends,  floors, whetstones. 
Hard , inexpensive,  fireproof, en amels wood. Secret 
cement methods. Alll azing samples 3c. 

J O H  N 1< .  P A Y N  
945 Grande V i sta Avenue  Los  A n geles.  C a l i f. 

AGENTS 500 % PROFIT 
G U A R A N T E E D  G O L D  LEAF L ETT E R S  

For Store fronts and office windows. Anyone can put them 
on. Free samples. Liberal offer to Kenerai aKents. 

METALLIC LETTER CO. 440 N. Clark St" Chiongo 

wi! ; HF9J;s� 
BIG 3 FT. TELESCOPE �o

i��d. se;����;iul B�:� 
Len�e9. 10-Mile range. Special Eye Pjpce for looking At the Sun, included 
PREE. Can be \Ised 11.1'1 a Mi<·ro�ope. Gllflmnteed bill; valne. PostpRid $1.85. C. O. D. 100 extra. BENNER & COMPANY f T .46. TRENTO N ,  N • ..I. 

GET INTO THE TOY BUSINESS 
AS OUR MANUFACTURER 

Earn money casting our NE\V 
LINE of hollow Toy Soldiers, In* 
dians, 5 and 10e A utomobiles. Ash
trays, etc. No special place or ex
perience necessary as \\'e furnish 
full instructions with moulds and 
cooperate in sellin g ;  also huy fin
i shed goods. Chance of a life -time 
for man with small capital to get 
into this new and profitable in
dustry. If you mean strictly bU5i
ness and are over 21 write at once 
for details as  CIIRIS'l'�fAS RCSH 
is now ;:tarting. 

METAL CAST PRODUCTS CO. 
O e Dt.  S 1 696 Boston Road. N ew York 

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

three components-sodium chloride, alumi
num chloride and iron chloride. A deter
mination of physical data with the Bunsen 
ice calorimeter established the fact that 
the specific heat is 0.7 and the specific 
weight from 1 .96 to 2.00. The heat·conduct
ing capacity of the solution is so favorable 
that, for example, in passing water through 
a heater in which the temperature of the 
water varied from 64 to 79 degrees, Fah
renheit, no insulating scale of crystals de
veloped which might have hindered the 
satisfactory transfer of heat. 
The heating-cooling curve of the fluid 

shows that it has a softening range that 
can be regulated as desired below the 
determined melting point of 302 degrees, 
Fahrenheit. This is an important advantage 
in practical use because of the equalization 
of pressures within the apparatus. Once 
liquefied the solution remains in a surpris
ingly fluid condition, a very favorable situ
ation. Its expansion at medium tempera· 
tures is about 10 percent. It can easily be 
melted in glass tubes without breaking the 
latter when the solution solidifies, as would 
be the case with a metal. This is an im
portant factor in heating apparatus. 
When used in a closed system, the solu

tion does not decompose, but water will 
decompose the solution. Exposure to the 
air is not advisable, therefore, since the 
liquid absorbs moisture and changes its 
characteristics. No corrosive action on iron 
was found to exist. 
The new substance is called "NS" fluid 

by its inventor, who predicts its use in 
distillation and cracking plants where its 
apparent advantages are numerous. Other 
possible applications are in the utilization 
of waste heat energy, the superheating of 
steam, in melting, roasting, and similar 
processes which are carried on in retorts, 
pipes, muffies, and other equipment in the 
temperature range from 750 to 1480 de
grees, Fahrenheit. In many operations, 
heated air at absolutely uniform tempera· 
ture is required. Electric heat assures such 
constant temperature, but is usually rather 
expensive. "NS" fluid gives the same as
surance, since comparatively large quan· 
tities of fluid are placed as a buffer between 
the heat-taking and the heat-giving ele
ments. In such cases it is enti rely possible 
to use ordinary fuels for firing or, through 
the heat storage possibilities of the sub
stance, off·peak electric power. A very wide 
field for "NS" fluid is possible in connec
tion with household appliances, such as, for 
example, hot water heaters, kitchen stoves. 
room heaters, and so on.-A. E. B. 

-

Aluminum Foil Heat Saver 

ALUMINUM foil will ward off heat or 
f\. cold, and shield foods and other per· 
ishables from temperature changes, research 
reported in Industrial and Engineering 
Chemistry discloses. 
Because of its lightness, wide applica

tion for the foil in the transportation field 
is predicted by Ralph B. Mason, research 
chemist of the Aluminum Company of 
America, who conducted the experimenta· 
tion. By careful design, Mr. Mason de
clares, the efficiency of the aluminum foil 
type of insulation can be made to approach 
t he conductance of still air, the goal for 
which all insulation manufacturers strive. 
"The aluminum foil air· cell insulation," 

243 

will want to learn more about this 
standard B & L Microscope 

A real standard microscope_ Used in large lab
oratories_ Just the instrument for the amateur. 
Possibilities of work with the F S are un
limited. Magnification governed by optics you 
select . Takes all  standard accessories. Any 
accessory may be added when desired. Price 
from $ 8 1 . 7 5  up. 

Send this coupon for further details. 
BAUSCH 81; LOMB OPTICAL COMPANY 

644 St. Paul Street Rochester, N. Y. 

• 

BAU S C H  £ LOM B 
Bausch & Lomb 0 ptical Com pany 
644 st. Paul Street. Rochester, N. Y. 

Please send me information on R & J� Microscopes 
F S and F F S.  

Name ... . 

8trE'C't and Numher 

City and State . . . . . . . . . . . . .  . .  

to your questions about words, per
sons, places-a wealth of accu
rate, u seful, instantly available 
knowledge--

WEBSTER'S NEW 
INTERNATIONAL 

DICTIONARY 

A rcepted and used in courts. 
l i brar ies. sr,11001s. 452,000 en .. 
tries.  32. 000 geograph i cal sub
jects. 1 2. 000 b i ographical  ell
tries. Over 6. 000 i l l ustrati ons. 
See it at any bookstore or  send 
for FREg illustrated pamphlet 
containing sample pages. 

G. & C. M E R R I A M  C O .  
332 Broadway. 

Springfield. Mass. 

SPRINGFIELD RIFLE, MODEL 1 903 �� F , ....& 

Cal .  30. 8% pounds, 43 inehes long, 24 inch barrel, as
I'€'mhled and refinished, without hayonet at reduced pricE', 
$16 .50 .  nall cartridges $3JiO per 100. Illustrated catalog, 
1933, 364 pages, Army-Nary equipment. mailed for 50 
rents. NE·\V circular for  3c stamp. Ef;tablished 186.').  

F R A N C I S  BA N N E R M A N  S O NS,  50 1 B ' way, N .  Y. C ity 

The Midget 

t·F;ye-;n·One" Slide Rule 

is a. (,<)Jnhinlltion lUnnnheim. Polymetric 
LOII;-Log. Birmry. Add and Subt.ract Slide 
Rule. It wiU instant.ly add, lubtract. Illul
tiply and divide any combination of w)'oie 
fl l l lnbf.'rs. frantion!!. mh:ed numbers alld 
denilllnlA. Give!! every root nnd power, alao 
Log�. Sines nnd Tllngents. Marle of ahuni
n l 1 l1l >vith sl'flies on white l'elluloid. Size 
" in. Approved and adopted by collf'gf'�. 
Pries wit,h inst.ruct.ions. $1.50. Fahrikoirl 
CRee. 50c extra. 8en� C. O. D. if deeired. 
CRtalogue Free. 

G I L S'O N  SLIDE RULE C O .  
Stuart. Florida 

100 Paths To a Living 
A boolt for men and women t o  \yhom the depl'('sflion 
brings chal1l'nge to start again, to ,yin along new 
lines. Edward Mott \Vool1f'Y tells IIO,V 100 real 
men and \vomen found \rays for-

G etti n g  jobs Chan g i n g  occu pations 
Beat i n g  age l i m it F i n d i n g  i n dependence 
Start i n g  small busi ness on scant capital or none 

Trad i n g  a b i l ity for partners h i p  

$1 postpaid. 1 0 5  page:;; . Standard flize a n d  binding. 
Also \VRI'l'ING FOH REAL l\IOXEY. his book on 
free lance advertising ano extra money, $1 postpaid. 

E D WA R D  M O T T  W O O L L EY ASS O C I AT ES 
P U B L I S H  E RS 

Passaic Park New J ersey 
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Sells Two More Stories 

"Perhaps you will be inter
ested to learn that I have j ust 
sold two more stories. Onc of 
these was to The Blue Book, 
and the other was sold to 
True Detective M)!sterics. I 
feel quite encouraged, for I 
consider both these magazines 
a step in advance of the ones 
I have sold to formerly. "
Darrell E. Jordan, P. O . ,  
B o x  2 7 7 ,  Friendship, N .  Y.  

What makes 
WRITING ability GROW? 
For a number o f  years, the Newspaper In

st itute of America has been giving free 

Writing Aptitude Tests to men and women 
with literary ambitions. 

Somctimes it  scems half the people in 
A merica who are tired with the desire to 
IV rite have taken advantage of this offer to 
l l lUlSUl'C their ability. 

W hat the test shows 
C p to date, no one that could be called a "born 
writer" has til l ed out our ,V riting Aptitude 
Test. We have not yet discovered a singl e 
individual miraculously cmlowed by nature 
with all the qualitie.-; that go to make up a suc
cessful author. 

One aspirant has interesting ideas-and a 
dul l ,  uninteresting style. Another has great 
creative 1 111agination hut i s wofully \\'eak on 
structure and technique. A third has a natural 
knack for stringing words together-yet lacks 
j udgment and knowledge of human behavior. 
I n  each case, success can cnnle only after the 
missing links have been forged in. 

Here, then, is  the principal reason why so 
many promising writers fail to go ahead . Their 
talent is one-sided-incompl ete. It needs round
ing out: . 

Learn to write by writing 
N ewspaper Institute training is based on 
j ournalism-continuous writing-the sort: of 
t raining that turns out more successful writers 
than any other experience. N ewspaper-trained 
\\Titers are numbered not In' dozens hut bv  
hundreds. 

. -

One advantage of onf New York Copy-Desk 
\Tethod is that it starts you \v riting and keeps you 

\\Titing in your own home, on your own time. \V cek 
h y  week, you receive actu al  a,c;signmcnts, j ust as 
i f  you were right at work on a great Hlctfopnlitan 
daily. 

All . your writing is  individually corrected and 
c riticized by veteran New York newspaper men"� 
editors who have had years of experience " b reab 
ing in" new writers. They \,>.'ill point out tho.c;e 
faults o f  style, structure or viewpoint that keep 
you from progressing. At the same time, they will 
give you constructive suggestions for bu£ld i l i f/  U I' 
and developing your natural aptitudes. 

. 
In fact, so stimulating i.e; this association t hat 

student members often hegin 10 .c;ell their work 
before they finish the course. \\' e do not: mean 10 
insinuate that they sky-rocket into the "hig money/' 
or become prominent: overnight:. 1\1:os1 heginnings 
are made with earnings of $ 2 5 ,  $ .1 0 ,  $ 1 0 0 .  or more, 
for material that takes little time to writt' '�'storie�. 
a rticles on busint'ss, fads. travels , sport". recipe:-:.;. 
etc.-things that can easil y  he tu rtwd on1 in leislHl: 
hours, and o ften Oll the i nl Jmlsc of the mOlueHt. 

For those who want to know 
I f you really want to know' the 
truth about your writing ambitions . 
send for our interesting W riting 
Aptitude Test. This searching t('�l 
of your native abilities is free
entirely without obligation. ·Fill in 
and send the coupon. N t'wspaper 
lnstitute of America , 1 7 7 6  H rn:-t cl · 
wa-.y.  New Ynrk 

. �. '�. "�. ;t&t 
W[ D!, O li H PAItT 

NEWSPAPER INSTITUTE OF AMERICA 
1 776 Broadway, New York 

Send me, without cost or ohligation! yOllr \Vrit 
iug Aptitude Test aBel further iufurmati on 
about writing fo}" profit .  as p ro l l l i :  .. wd ill  Sr-i (, l l 
tifH:: AmC'rica l l ,  Nov(,lllher . 

Mr. � 
Mrs. 
llflss 

A ddress . . . .  
( All correspondence confidential . No salesmen 
will call on you . )  RK43 .1 

- - - - - - - - - - - - - - - - - � 

11 � do-n.,f, 1/t7tV � ?  

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

he says. "is light in weight and this prop
erty makes it particularly useful in tllP 
t ransportation field, where there is today 
a great desire to decrease the dead load 
and increase the pay load." 

Insulation which gives the highest re
sistance to the flow of heat has a spacing 
of one quarter of an inch between sheets of 
aluminum foil, Ml'. Mason's researches dis
close. He finds that aluminum foil insula
tions with corrugated separators between 
the sheets are slightly inferior to the plain 
air-cell type. A third variety-aluminum 
foil crumpled by hand---is somewhat less 
efficient than the corrugated structures_ 

"The aluminum foil is fireproof," Mr. 
Mason deelares, "and may be used up to 
t emperatures somewhat under the melting 
point of the metal. It' is in this higher 
tf'mperature range that an efficient heat  
insulator is  greatly needed. 

"The possible capillary absorption of 
water, so inj urio us to the efficiency of other 
insulat ions, is ahsent in the aluminum foil 
air-cell insulat ion, except as the material 
lI sed to separate I h" a l u m i n llm fo i l  mav he 
a h�orpl ivp." 

. 

Rf'/wareh ( Indf'rlif'>! Road Huil.)· 
ing Program 

W ITH 400,000,000 dollal's abo nt t o  }w 
expended upon the nation's roads as 

a major feature of the publie works pro
gram, the activities of the United States 
Bureau of Publie Roads are likely to 
aebieve a new s i gni fieanef' to the publie. 

Drainage indicator, used in road 
building research, shows rise of wa
ter in soil sample under pressure 

In tIll' eyes of till' II verag .. rwrson t hPfC are 
just  two major kinds of roads--good and 
had. Kllowlf'dge of what makes a road 
good or  bad is l im ited almost entirely t o  
l lighway engineers, and .is deriVl,d i n  J arge 
pint fJ'OIU t he !ahorat Ol'Y and field research 
whieh the Bureau of Pu bl,,, Roads lla,.; eOIl
duetI'd . .  l t 8  studies have e(,vered character
i sti"s of t h e  grou nd hellPath t\ . .  , su daee. as 
well as the prohlenh' of h i ghway surfaeing, 
with a view to th  .. lise of ehemieal and 
physieal admixt urf'S fot' surface t reat ltlent 
and to stahi l ize t he suh-surfaee soils. 

The performance of all t ypf'� of roads 
depends upon cohesion of thl' ",i! ( which 
in  turn depends upon the surface moisture 
present)  and upon four other basic, physical 

NOVEMBER · 1 ');\:1 

* * 

* 

ARE YOn (.OIN(. TO 
\V A S H I N G T O N  

to Start the WheelN 
of Your Industry? 

WHETHER it be in connection 
with the Industrial Conference on 
( :odes or the administration of 
the  $3,300,000,000 Public Works 
Program, the Willard is your log
i cal headquarters-adj acent to 

General Johnson's Office 
Home Loan Bank Hdqtrs. 

Farm Loan Board 
Public Works Budget Hdqtrs. 

New Commerce Building 
Office of Postmaster General Farley 

White House Offices 
Railroad Administration 

0'te 
WI LLARD IIOTEL 
"The Residence of P.residents" 

1 4th and Pennsylvania Ave. 

Washington, D. C. 
II .  P. SOM ERVILLE, Managing Director 

When you write to advertisers 

• The Editor will appreciate 

it if you will mention that 
you S C I E N T I F I C  
saw 
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A R E  Y O U  
S E E K I N G  
A S C H O O L 

? • 

To THOSE seeking guidance in se
lecting a school or college we sug
gest that they refer to the Special 
School Section of the current issue 
of Harpers Magazine. 

In this issue will be foun d the m any 
educational possibilities which the 
coming school year offers. In its 
School Section are represented the 
best type of schools, junior colleges 
and colleges - academic ,  prepara
tory, finishing, military, and schools 
for special training. A wide range of 
schools in all localities ,  to  fit all 
purposes and purses ,  that will help 
you in the selection of the one best 
suited to the needs of yourself, or 
of your son and daughter. 

Our School Bureau will be glad to 
aid you in solving your particular 
school pro blem and will send you 
free its School Booklet in which 
will be found many helpful sugges
tions. A ddress 

School Bureau 
HARPERS MAGAZINE 

49 E. 33rd St., New York, N. Y. 

MICROSCOPE SLIDES 25  3::�t�" 

each 
1 .  D i atoms from Ca l i f .  
2.  D iatoms from N evada 
3 .  Polycystina from 8arbadoes 
4 .  Fora m i n i fera from M iss. 
5 .  Staine:d Sect ion � W h ite P i n e  

H.  ROSS 6 Parks ide Court 

or 
5 for $ 1  
Postpai d  

N o  sta m ps 

Brooklyn, N. Y. 

Develop your personal, creative power! Awaken 
the silent sleeping forces in  your own conscious. 

ness. Become Master of your own life. Push asid� 
all obstacles with a new energy you have over· 

looked. The ROSICRUCIANS know how • •  nd wH\ 
help you apply the greatest of all powers in man's 

control. Create) health and abundance for yourself. 
Write for FREE book, "The Wisdom of the Sages" It 

tells how you may receive these teachings for study and 
u$e. It means the dawn of a new day for you. Address. 

Friar J. G. Y. 
ROSICRUCIAN BROTHERHOOD 

S.n Jose (AMORet Coliforni. 

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

soil characteristics : internal friction, com· 
pressibility, elasticity, and capillarity, or 
the extent to which moisture from the 
ground water is drawn up through them. 
Paved roads tend to obscure the fact, but 
even in tbe case of concrete roads it is  the 
soil beneath the pavement rather than the 
pavement itself that carries the load. The 
physical characteristics which are of such 
primary importance are furnished by the 

Determining proportions of sand, 
silt, clay, and so on, in a soil sam
ple, by taking hydrometer readings 

",iI eonsti t , ' ents and t] .. , i nvestigation o f  
t h ese constituents, together with their per· 
formance in  various combinations has pro· 
vided the program for the Bureau's suh
surface research. 

Samples of so.ils from all parts of I he 
U nited States arc sent in to the Bureau 
l esting l aboratory at Arlington, Virgi nia, 
jm,t aerORS the Potomac from Washington. 
The filldings whieh thc laboratory tech· 
nicians obtain fWIn t he tests frequently 
depcnd upon abstrnse mathematical fornlll
lae unintelligible to the layman, but Ihe 
tests themselves are not highly complicated , 
although they involve the greate,t precision 
and care. 

These tests, developed ill the laboratory 
of the Burean of Publie Hoads, have de· 
signedly been made general enough in na· 
ture and broad enough in scope to serve as 
a basis for the activities of State Highway 
Departments and highway engineers in de· 
termining the properties of soils differing 
radically in character and existing under 
the radically different climatic conditions 
encountered in the United States. They also 
contribute materially to the education of 
student highway engineers through pro
viding engineering schools with the same 
basis for their educational activities. 

The knowledge made available by such 
tests enables the highway engineer to know 
in advance how the soils which he must 
work with will react under varying condi· 
tions of moisture, pressure, and climatic 
changes. If the soils are deficient in cer· 
tain qualities, the tests indicate what mao 
terials should be added, and in what pro
portions_ Although soils differ widely, and 
are subject to wide changes under varying 
conditions, the tests tend to give the high. 
way engineer the same degree of exact 
knowledge about the materials he must 
work with, as is possessed by the engineer 
who works with steel and stone. 
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Men Past 40 
MAKE THIS 

AMAZING TE ST 
A· STARTLING new book now tells vital 

facts that may explain many mysterious 
and often frightening symptoms, which ap· 
pear in many men past 40. In millions of 
cases, doctors say, the vital prostate gland 
( found only in men ) starts to degenerate 
in the years between 40 and 50. This gland 
is not even known to many laymen-but i ts 
symptoms are easily recognized. When 
"hypertrophy" of this gland sets in, the 
victim's first warning is usually a need to get up 
several times a night. Often he complains of other 
Hbladdcl''' symptoms, sometimes of aching back and 
legs, pains in the fect, or of unexplained "blues" 
and lack of ambition and strength. If n eglected, 
this condition may rea ell the stage where dangerou8 
gland surgery is necessary. 

This book, called "Why Many Men Are Old At 
}'orty,'� not only explains about this common gland 
condition but tells how thousands of men have 
banished these symptoms throngh a simple, drug-
less treatment, used a few minutes each day right 
at home. � No medicines-diets-massage-violet 
rays. This THERMA LAJD Method uses the same 
vrinclple so widely advocated by leading doctors. 
Tested by over 1 0 0 , 0 0 0  men. 

'Vrite now for your copy of t.his book, and also 
get. details of generous Test Offer. Find out why 
t.housands say ,: " I  felt ten years younger in a 
week ! "  No obUgaUon-but write (lutek if you want 
to be sure of getting your copy, Address-·-W. J.  
K i r k .  P resident, The E lectro Thermal  Co . •  967 1 
M o rris Ave .• Ste u ben v i l le. O h i o .  We ,tern Address : 
Hept. 9 6 - B ,  )) 0 0  '''Ill. )j'ox Bldg. ,. J.08 Angeles, Calif. 

Wm. �Iogey & Sons� Ine. 
Founded 1 8 8 2  

HigheHt grade ViSlUil a n d  photographic r e 
fracting telescopes. Write f o r  catalogue. 

.Plainfield, N.  J. 

I D L E f':'U N S  
They Pay No Dividends 

L-' A(�H gUll you O\'i'll represents an in.l_� vestment of good hard caRh. But like 
Idle money, an hUe gUll Days n o  dividends. 
This winter don't let your guns become a 
· ' fro:,.';en tu;set." Keep them going and re
ceive regular dividends from your gUll 
iIlYestJl!cnt. 

N o  Heed to lay your gUllS away when the 
h u nting sem,Oll i8 over. Let us tell you 
about the National Rifle Association plan 
of all-year shooting---a plan which enables 
you to win medals and trophies of Nationa l  
signifieance while praeticing with r i fl e  a n d  
pistol at h o m e .  JIarl{smanship prizes valued 
at $ 5 , 0 0 0  will be awarded this winter. Find 
out how easy it is to win these handsome 
deeora tions. 

Investigate the varions other N.R.A. 
services. too. The home range shooting 
program is but one of the many privileges 
of membership. Other benefits include a 
year's subscription to the AlVmRICAN 
RIFLEMAN, leading firearms magazin e ; 
the chance to buy Government rifles direct 
from the War Department ; the services of 
a statY of experts to help solve your shoot
ing problems ; an ollportunity to take an 
active part in the fight against unsound 
anti-gun laws. 

Get more value out· of your guus-more 
sport out of your shooting dollars. The 
coupon below wiII bring you full par
ticulars. Clip and mail it today. 

N A T I O N A L  R I F L E  ASSO C I A T I O N  
8 1 2  Barr B u i l d i n g  
Was h i ngton. D .  C .  
Gentlemen : 

Yes�I would like to know how I can ''fin 
medals and trophie� at home. Please send me 
your free booklet : "How to get the maximum 
value and enjoyment out of your gum; . "  A sample 
ropy of the AMERICAN RIFLEMAN magazine 
will also be sent you if you attach lilc in stamps 
to cover mailing. 

l\Iy Name . . . . . . . . . . . . . .. . 

Strf1et 

City ....... . 

State 



Book.s SELECTED BY THE EDITORS 

THE HERSCHEL CHRONICLE 

Edited by Constance A.  Lubbock 

THIS is the life story of William 
Herschel, the great astronomer, and 

his sister Caroline Herschel, edited by 
the former's granddaughter. Herschel 
was a German musician who emigrated 
to England and suddenly, at the age of 
35, became deeply fascinated by ama· 
teur astronomy. He determined to own 
a telescope and tried a refractor but, 
discovering its ,drawbacks, became an 
amateur telescope maker and made a 
reflector. The rest of his romantic career 
followed according to ideal pattern, 
ending in old age with the highest at· 
tainments and honors, including the dis
covery of Uranus, and the origination 
of the island universe theory. 

Herschel made no end of telescopes, 
small and large. How like 1933 reads 
the following, dated 1775, from this 
book : "Every leisure moment was eager
ly snatched at for resuming some work 
which was in progress, without taking 
time for changing dress, and many a 
lace ruffle (which were then worn ) was 
torn or bespattered by molten pitch, 
etc." It was Herschel's sister, boon com
panion in all his telescope making ad
ventures, who wrote this. She continues, 
speaking of his mirror polishing : "By 
way of keeping him alive I was even 
obliged to feed him by putting the 
victuals by bits into his mouth : this was 
once the case when at the finishing of a 
7-foot mirror ( note : 7 ft.U. ) he had not 
left his hands from it for 16 hours to
gether." His eager enthusiasm met no 
rebuke at home : "I saw every room 
turned into a workshop," his indulgent 
sister and housekeeper wrote. "A cabi
net maker making a tube and stands of 
all descriptions in a handsomely fur
nished drawing room, Alex putting up 
a huge turning machine in a bedroom, 
for turning patterns, grinding lenses, 
and turning eyepieces." She, too, made 
mirrors. She also read to Herschel while 
he polished his mirrors. Before 1795 
Herschel had made more than 200 
6.4-inch mirrors, his price being 200 
guineas each ( about 1000 dollars-and 
he got it ! ) ,  150 mirrors of 8.8-inch di
ameter, and 80 of 18.7-inch diameter 
( 3000 guineas ! ) .  

The book is a minutely detailed ac· 
count of his notable life, with many 
letters and anecdotes, and has 383 text 
pages. Most of it is about astronomy 
rather than telescope making.-$6.20 
postpaid-A . G. I. 
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GREAT MEN OF SCIENCE 

By Philipp Lenard, Prof. Phys., Heidel
berg 

THIS book contains accounts of the 
lives and the influence on the devel

opment of science of about 40 leading 
scientists of the past. It will interest 
those who are interested in the history 
of science. Though the translation from 
the German is good, the style is still 
Teutonic-not exactly sparkling. 382 
text pages.-$3.15 postpaid.-A . G. I. 

THE LOGIC OF SCIENCE 

By William G. Ballantine 

IF you have the itch to organize-plow, 
harrow, roll, cultipack, and reseed

your thinking processes as they apply 
to clear thinking in connection with 
scientific theory, here is a book which 
will give them heroic treatment. It con
cerns such things as facts, observation, 
primary inductions, secondary induc
tions, causation, hypotheses, inductive 
arguments, fallacies, proof, and so on. 
This book of 225 pages is not light 
reading but it will be good for you, if 
you have enough persistence to stick to 
it.-$2.15 postpaid.-A . G. I. 

THE UNIVERSE AND LIFE 

By H. S. Jennings, Prof. Zoology, Johns 
Hopkins 

THIS 94-page book contains three lec
tures on religion in the light of sci

ence and philosophy. The author, one 
of America's foremost men of science 
and the writer of "The Biological Basis 
of Human Nature," a widely read book, 
is one of a group who link religion 
rather closely with science. He is 
against the mechanistic interpretation 
of the universe.-$1 .65 postpaid.
A. G. I. 

MANCHOUKUO, CHILD OF 
CONFLICT 

By K. K. Kawakami, Washington Cor
respondent of The Tokyo Hochi Shim
bun 

S INCE the publication of "Japan 
Speaks", the author, who had ob

tained much of his data for that volume 
second hand, as it were, has visited 
Japan, China, and Manchoukuo. As an 

inevitable result, he speaks with greater 
assurance and authority in "Manchou
kuo, Child of Conflict" and has in
corporated in this latest book facts and 
observations obtained first hand, an
proaching the same problem from the 
viewpoint of human rather than his
torical factors .  The book should be read 
by all citizens who wish to understand 
the present status in the Far East, and 
particularly by those who wish to un
derstand the Japanese people, their 
viewpoint and problems, as they may 
bear upon future relations with this 
country.-$2.15 postpaid. 

AIR CONDITIONING 

By J. A. Moyer and R .  U. Fittz 

HERE for the first time in one vol
ume is a complete treatise. The 

first half of the book covers theoretical 
fundamentals and discusses such phases 
of air conditioning as air filtration, re
frigeration, humidity control, and so on. 
The second half gives a thorough study 
of design requirements, including such 
features as examples of typical air con
ditioning designs with the necessary 
calculations for theaters, restaurants, 
food factories, textile mills, and so forth, 
also giving attention to recent advances 
in household, office building, railroad 
train, and theater applications.-$4.20 
postpaid. 

ALTERNATING CURRENT 
CIRCUITS 

By M. P. Weinbach, Prof. Elect. Engr.,  
Univ. Missouri 

"THAT circuit theory has the broad-
est general application in all fields 

of electrical engineering has long been 
conceded. That greater emphasis should 
be laid on the generality of the subj ect 
has been realized only recently by prac
ticing engineers and by teachers of 
electrical engineering. This book has 
been written with this definite aim in 
view. It presents a rational treatment of 
circuit theory."-Author's preface. The 
book fits the requirements of college 
senior engineering.-$4.70 postpaid. 

For sale by 
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C OMMERCIAL PR OPERTY NEWS 
Conducted by S Y L V E S T  E R J. L I D  D Y 

Radio Tube Patents Granted 

PATENTS No. 1909051 to Freeman and 
Wade, engineers of the Westinghouse 

Electric and Manufacturing Company, re
lating to the indirectly-heated cathode A. C. 
tube and No. 191 1024 to Kimmel and 
Sutherlin, of the same company, relating to 
the directly-heated cathode A. C.  tube, 
were recently issued. The Radio Corpora
tion of America is now manufacturing these 
tubes under a license from Westinghouse. 

It was the development of these two 
types of A. C. tubes by the Westinghouse 
research laboratories which made possible 
the change from battery operated to alter
nating current receivers, in the fall of 1927. 

-

Eye "Institute" Curbed 

THE Federal Trade Commission has or
dered Natural Eyesight Institute, Inc., 

Los Angeles, to cease representing that as 
a result of the purchase and use of its 
"system" it will no longer be necessary for 
a customer to wear glasses. 

The company is  also not to assert that 
there is  nothing which glasses can do that 
the eyes cannot be taught to do better, or 
that most people can get rid of glasses in 
90 days or any other period. 

The Commission found that in a sub
stantial maj ority of cases where patients 
have used glasses to correct defects of vis
ion, it is  not possible through such "natural" 
methods as promoted by the respondent to 
remove these defects or so far alleviate them 
as to make it possible successfully to re
move glasses. 

The Commission issued its order with the 
qualification that, inasmuch as the ques
tion whether relief from far-sightedness, 
near·sightedness, astigmatism, cross·eyed 
conditions, or defects of vision due to ad
vancing age, is obtainable in certain in
stances through the purchase and use of the 
respondent's "system," is a matter of opin
ion, nothing in the Commission's order shall 
prevent the respondent from representing 
that in certain instances relief has been ob
tained from such defects through use of its 
"system." 

-

Suggestive Trademark 
Registered 

IN ex parte The Atlantic Refining Com
pany, First Assistant Commissioner Kin

nan held that the company, of Philadel· 
phia, Pennsylvania, is entitled to register, 
under the Act of 1905, the notation "Safety
Kleen" is  a trademark for liquid dry 
cleaner. 

In his decision, after stating that while 
the mark is highly suggestive, it  is not 
merely descriptive and noting that registra
tions had been granted of fairly similar 
notations, the First Assistant Commissioner 
said : 

"It appears further the applicant is the 

Member of the New York B a r  

owner of registration No. 233413 issued 
Sept. 27, 1927 of the mark 'Safti-Klen' used 
upon a liquid cleaner. It is evident the ap
plicant is seeking registration of a variant 
of this registered mark which it already 
owns. It is thought registration should not 
be denied in the instant case since the 
mark here sought to be registered is  no 
more descriptive than that involved in some 
of these other registrations as, for example, 
'The Super-Kleen.' " 

-

British Patent Law 

IN a recent bulletin, the Department of 
Commerce called attention to changes in 

British patent law under the new Patents 
and Designs Acts. One point, quoted below 
from the bulletin, is of particular interest : 

"The Patent Office search should be of 
greater value than hitherto, for although 
the Act does not specifically direct the 
Comptroller to extend his search, yet it em
powers him to cite documents other than 
British Patent Specifications, and it would, 
therefore, appear to be possible for inter
ested parties, instead of going to the 
expense of lodging an opposition, to direct 
his attention to relevant documents." 

-
Obesity "Cure" Advertising 

Restrained 

THE Federal Trade Commission has or
dered E. Griffiths Hughes, Inc., Roches

ter, New York, dealer in proprietary prepa
rations, to stop representing that its "Krus
chen Salts" constitutes a cure or remedy 
for obesity or that it will of itself reduce 
excess fat. "It's the little daily dose that 
does it," according to one of the advertise
ments of "Kruschen Salts." 

"Kruschen Salts" is a saline laxative, 
containing magnesium sulphate, sodium sul
phate, potassium sulphate, sodium chloride, 
citric acid, and potassium chloride. 

Five physicians and one pharmacologist 
testified on behalf of the Commission to the 
general effect that a preparation of the con
stituents as listed above, and taken in the 
dosage recommended, does not constitute a 
treatment for obesity and will not of itself 
reduce excess fat. 

Five other physicians testified on behalf 
of the company to the effect that they gave 
Kruschen Salts to various patients, who, 
after a time, showed losses in weight. How
ever, the Commission found that these tests 
were not scientifically conducted and "were 
not of such a character as to warrant the 
conclusion or to be the basis of an opinion 
that the taking of the Kruschen Salts ef
fected any reduction in weight that might 
have ensued in such cases." 

The Commission found that "the repre
sentation that Kruschen Salts is  a treat
ment for obesity and that it will reduce 
excess fat, taken in connection with the 
fact that Kruschen Salts is a saline laxative 
and is  designated as such by respondent 

and is advertised as having the therapeutic 
functions of saline laxatives in g,eneral, 
gives it such an additional sales appeal as 
not only to increase its  sale at the expense 
of others but also has the tendency and 
capacity eventually to drive other saline 
laxatives from the market that are not so 
represented and thus unduly to restrain 
trade in the general commodity of which 
Kruschen Salts is a type." 

-

Radio Patents Put in Interference 

PATENT applications involving a "trans
formerIess radio receiver operable inter

changeably on alternating or direct current" 
have been declared in iNterference in an 
action started recently by the United States 
Patent Office. 

The applications involved in the action 
are those attributed to H. G.  Cisin of New 
York, serial No. 592,586 and to Theodore 
W uerfel, serial No. 638,549. According to 
notations on the papers covering the inter
ference action, Mr. Cisin filed his applica
tion on February 12th, 1932, while the 
W uerfel application bears a filing date of 
October 19, 1932. 

The interchangeable A.e.-D.C. feature 
embodied in these patents is an essential 
part of the tiny midget receivers which have 
been introduced during the last year and 
which have had wide sale. 

-

Trademarks in Different Fields 

IT was recently held by First Assistant 
Commissioner Kinnan that Central City 

Chemical Company, of Chicago, Ill inois, is  
entitled to register, as a trademark for an 
insecticide, the notation "Lix", notwith
standing the prior adoption, use and regis· 
tration by Vick Chemical Company, of 
Greensboro, North Carolina and Philadel
phia, Pennsylvania, of the notation "Vicks" 
as a tradem ark for medicated salve, nose 
and throat drops, et cetera. 

In his decision the First Assistant Com
missioner said : 

"It is, of course, settled law that if the 
goods of the parties possess different de
scriptive properties the marks may be the 
same . . . .  

"There is  no showing that opposer ever 
intended or represented to purchasers that 
its goods were or could be used as insecti
cides. The opposer's goods, intended as 
they are for use by direct external applica
tion to the body of human beings or, as to 
the liver pills, internal use, are not deemed 
to belong to the same class as this term can 
be reasonably or is  authoritatively defined 
to which the applicant's goods belong. The 
respective goods are wholly dissimilar in 
appearance, in purpose, function, opera
tion, and would seem necessarily therefore 
to possess different descriptive properties 
to such an extent that confusion would be 
almost impossible." 
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The Science of 

Human Reproduction 
By H. M. Parshley, Sc.D., 

Prof. Zoology, Smith College 

THIS is a rather advanced sci· 
entific treatise on the biological 

aspects of sex, in contradi stinction 
to the nowadays familiar books on 
the psychological aspects of the 
same su biect. It  explains, in more 
detail than any non·medi cal book 
we know of, the physiology of the 
mechanism of human reproduction : 
germ cells, sperms, eggs, fertiliza· 
t lon, sex ChrOITIOSOme mechan.ism, 
the organs of n�prodllcti on, preg� 
nancy, t h e  l i fe of the embryo, and 
so on. On account of the amount 
and depth of detail regarding; the 
vital points contained in this  book, 
i t  will apppal especially to mothers 
and fat hers ()f better t h an average 
intelli gence, and to  otlH,rs who wish 
1 0  know quite preci sely and serio 
ously the whole physiol ogical proc· 
ess of reprodllct ion and develop· 
Il1pnt up  to birth . 

It contains a long chapt!"!" on 
Rf'X glands. a ch aptt-'T on sex 
behavior, and a car..Fully s .. l ect('(1 
bibliograpby of other books on 
cognate snbj ect s.  It has :{05 pages 
and 66 anatomical drawings, some 
of which are better and more ex· 
planatory than any hitherto pub· 
lished.-$3.65 postpaid.  

The Story of 

Earth and Sky 
By Carleton and Heluiz Wash· 

burne, with Frederick Reed 

IF you have a son or daughter, 
aged 10 or more, whom you 

would like to interest in science, 
we heartily recommend this book 
for that purpose. It  deals with earth 
history and astronomical science, 
and is a rare combination of inter· 
est, real adaptation to the j uvenil e 
mind, and perfectly authentie sci· 
ence. Here are some of its chapter 
heads : The Earth i s  Formed ; Life ; 
Animals Begin to Live on Land ; 
The Age of Furry Animals ; Creep· 
ing Ice ; A Boy of Long Ago ; H unt· 
ing the Saber·tooth Tiger ; Why 
No One Lives on Mercury ; An 
ImaginarY Trip to Mars ; Stories 
from the Sky. Children would like 
this book ( incidentally, so would 
you ) . After devouring its contents, 
J. V. 1., aged 10, wrote : " 'The 
Story of Earth and Sky' i s  very in· 
teresting. Children can understand 
the words-they are not ten miles 
long. Tlw chapters about stars are 
very interesting. I am sure other 
people will pnjoy this book as much 
11' I did."-$3.70 postpaid. 
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The Open Door 
of the 

NEW YORK CITY CANCER COMMITTEE 

34 East 75th Street, New York, N. Y. 

To this open door last year over two thousand 

people came seeking, and received, free advice and 

help. 

Keep this door open in 1934-

You can do this by buying and using the com

mittee's address labels, which are sold ten for one 

dollar. 

The sale of these labels and voluntary contribu

tions are the Committee's only source of income 

in its work of helping those victims of cancer 

who are unable to help themselves. 

Will you help? 

Pamphlets and other information are furnished 

free on request. Write or telephone to the address 

above, or, if you live outside the Metropolitan area, 

to the American Society for the Control of Cancer, 

New York, N. Y. 
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I ALWAYS TUNE 'EM 

UP WITH ETHYL 

'I"S THIS WAY ... if I set. the spark wlwl'" i 1 ought 

to be, she knocks 011 regular ga,soliIH'. If I retard the Hpark 

to gPl rid of the knoek, ,he loSt·s pawn. Either way ii's bad. 

"r tell my customers to use Ethyl so r ean put the spark 

right where it belongs to get the most power. Then they gel 

the bt'st out of their car and there's never a sign of a knock.·' 

J\lodern high compression cars are built for Ethyl Gaso

line. If you are buying a new cal', of course you'll use Ethy1. 

But if, like so many of us, you have to make YOllr old ear do 

a ,,,hile longer-be sure that you don't los(� its best perform

alice hy lnisadjustments that atteuIPt to "get bJ-'" on poor 

gasoline, The ne:rt be.-;! thing to a brand nelD car -is YUilr pre.sent 

car with Ethyl. Ethyl Gasoline Corporation, Kew York City. 
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NEXT TIME STOP AT THE ETHYL PUMP 




