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Dear Editor-Your Aviation 
Articles Are More Than News 

« Readers of SCIENTIFIC AMERICAN are appreciative of the dis­
'\. tin ctive value of the editorial service they receive_ For years 
we have consistently devoted space to the education, in things aero­

nautical, of the American public_ This work has been carried on 

under the able direction of our Associate Editor, 

PROFESSOR ALEXANDER KLEMIN 

in charge of the Guggenheim School of Aeronautics, New York 

University. Each month, illustrated by authentic photographs and 

drawings, the significance of each new aviation development is  

lucidly explained. 

FIGURE 3. WATTER TUNNEL COWL 
courtesy Aero Digest 

Cl( For the yearly subscription price of 

$4.00, SCIENTIFIC AMEIlICAN brings to you 

each month valuable information author­

itatively interpreted on progress in Sci­

ence and Industry. Mail your subscrip­

tion today. 

S CIENTIFIC AMERICAN 

EVERY business day the 
postman brings letters in 

large numbers to the desks of 
the Editors of SCIENTIFIC 
AMERICAN. The range and di­
versity of the inquiries on 
every phase and subject of Sci­
ence and Invention are a revel­
ation of far-reaching influence 
and a startling testimonial of 
the confidence of the readers 
in the Research and Service fa­
cilities which are made avail­
able by SCIENTIFIC AMERICAN. 

A pilot's flying ability is checked 
by the use of this co-ordinator 

• SCIENTIFIC AMERICAN is a na­
tional institution for the dissemi­
nation of knowledge regarding the 
discoveries and developments of 
modern science. We also keep the 
public informed on new products 
directly available to the consumer 
and those used in industry and 
transportation. 

24 West 40th St. New York City The wingless Autogiro in flight over Mt. Vernon 
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SONGS of wild birds in their native 
habitats are now being recorded by 

the American Museum-Cornell Ornitho­
logical Expedition. (See page 331 of 
this issue. ) Our cover illustration shows 
one of the sound collectors set up in a 
wild part of Florida to record the notes 
of Audubon's caracara. A parabolic re-

flector serves to gather the sound and 
concentrate it on a microphone which 
in turn is connected to the apparatus for 
recording on movie film. A telescopic 
sight on the reflector enables the opera­
tor to aim the reflector directly at the 
bird and thus secure greatest efficiency 
in recording the sound. 
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ACROSS THE EDITOR'S DESI( 

'WHEN J. N. Darling, probably bet-
ter known to the American pub· 

lic as "Ding" of cartoon fame, first took 
over the j ob of Chief of the United 
States Biological Survey, he was in a 
position to offer great hopes to game 
conservationists throughout the country. 
Mr. Darling's proposals were hailed 
with great acclaim and he was looked 
to as the one man who could save wild 
life in the United States for posterity. 
Now, however, he apparently finds him­
self in the position of a sincere worker 
for a cause, severely handicapped by the 
red tape of  politics. For more than a 
year Mr. Darling has worked faithfully 
toward the enactment of legislation 
which would have definite and favorable 
effects upon wild life conservation. Fail­
ure of Congress to include wild life 
restoration activities in the Works Re­
lief Bill, inaction on legislation favor­
able to wild life, and general lack of 
co-operation, now appear to be the only 
rewards which he has reaped so far. 
Mr. Darling's position is entirely un­
enviable and we sincerely sympathize 
with him. He is writing for SCIENTIFIC 
AMERICAN an article dealing with the 
subject of game conservation and this 
is scheduled for early publication. 

• 

"UNDER a high powered microscope, 
the radiating surface of the fire­

fly presents a gorgeous display of pyro­
technics. After the eye becomes dark 
adapted, one sees a soft glow broken 
here and there by bright flashes at ir­
regular intervals and climaxed finally by 
a brilliant flash coming from the whole 
surface." Thus Professor W. J. Parlin 
of Dickinson College describes the light­
source of  a firefly in his short article 
telling how he measured the candle-pow­
er of the illumination given off by this 
well known insect. Professor Parlin's 
article is scheduled for publication next 
month. 

• 

THE interest which readers of 
SCIENTIFIC AMERICAN showed in a 

series of articles on telepathy and tests 
for telepathy, which appeared some 
months ago, assures a welcome recep­
tion to an article on the same subject 

282 

which has just been prepared for us by 
Dr. J. B. Rhine, Associate Professor of 
Psychology at Duke University. A first 
report of Dr. Rhine's work was written 
by our friend, the late Dr. Walter Frank-

C O M I N G  

(]( J. N. ("Ding") Darling, on 
the Aspects of Game Conserva­
tion Today_ 

<IC "How Bright Is a Lightning 
Bug?" by Professor W_ J. Parlin_ 

<l( Dr_ J. B. Rhine on Telepathy 
and Clairvoyance as Demon­
strated by a Trance Medium. 

<l( Glands and Their Effect on 
Personality, by Dr. R. G. Hos­
kins. 

C( "Fight Corrosion," by Philip 
H. Smith. 

<l( The Story of the Subsistence 
Homesteader, by John Herrick. 

lin Prince and published in our July 
1934 number. Dr. Rhine has continued 
his experimental work in telepathy and 
clairvoyance, both with persons in the 
normal state and with a well known 
British trance medium, Mrs. Eileen J. 
Garrett. In an early issue Dr. Rhine will 
tell of the results which were obtained 
in the I'xperiments conducted with the 
assistance of Mrs.  Garrett. Meritorious 
scientific research such as this, conduct­
ed in a field of which little is known, is 
certain to uncover eventually the rea­
sons for certain phenomena which up 
to the present time are considered un­
explainable. In Dr. Rhine's article is 
given an excellent summation which en· 
deavors to answer many of the queries 
which will naturally arise in the mind 
of  the reader. 

• 

PERSONALITY is one factor which 
has so far successfully defied defi­

nition. In probing the whole subject of 
personality, Dr. R. G. Hoskins, Director 
of Research, Harvard Medical School, 
has made it possible to align certain 
phases of personality definitely with the 
glands of the body. An article to be 

• 

published soon tells of these glands and 
of their effects upon certain bodily func­
tions. The correlation between body 
functions and personality is so clearly 
drawn in Dr. Hoskins' article that the 
reader is given a definite picture of per­
sonality as it is determined by glandu­
lar functions. 

• 

NEXT month Philip H. Smith, whose 
articles on various phases of in­

dustry have met with wide acclaim, will 
write upon the broad subject of copper 
and copper alloys. Of vital importance 
to industry are corrosion and the strug­
gles which have been made to combat 
it. Under the title of "Fight Corrosion," 
Mr. Smith draws a clear-cut word pic­
ture of copper and its present-day place 
in industry. The multitude of uses to 
which copper and its alloys can be put 
and the possibilities of future commer­
cial development are so wide-spread that 
we cannot even hint at them here. Our 
only suggestion is that you should not 
miss Mr. Smith's next article. 

• 

MUCH has been written in the news­
papers and elsewhere about "go­

ing back to the land" in an endeavor 
to relieve some of the effects of business 
depressions. Of a piece with the "back 
to the land" movement is the subject 
of subsistence homesteading, which, 
however, is something more ; it is living 
on the land rather than going back to 
it. Just what forms the background of 
subsistence homesteading and the 
economic effect which it may have is 
clearly told in an article by John Her­
rick, Assistant to the Manager, Federal 
Subsistence Homesteads Corporation, 
to be published shortly. Mr. Herrick 
outlines the need for subsistence home­
steading for hundreds of thousands of 
people, what it can do for them, and 
what it can do for the country in gen­
eral. Here indeed is a new frontier wait­
ing for intensive development and the 
development is sure to come if present 
plans can be carried to completion. 

Editor and Publisher 
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OLD FA SHIONED 

SIMPLICITY 

TELEPHONE SERVICE in this country is modern. 

It leads the world. Yet there is an old-fashioned 

simplicity about the Bell System. This applies 

to capital structure and financial methods as 

well as to the nation-wide plan of decentralized 

operation under centralized control. 

The American Telephone and Telegraph 

Company has only one class of stock and that 

stock is not watered. 

It has 675,000 stockholders living in every 

corner of the land. Their average holding is 

twenty-eight shares. No individual or organiza-

tion owns as much as one per cent of the stock. 

There are no secret reserves or hidden assets. 

This structure is not of recent origin, but 

dates back many years to the early days of the 

telephone. It has lived on because it is right 

and in the best interest of the public. It has 

been fundamental in making the Bell System 

a distinctive American business. 

Research for the Bell System is carried on by Bell Lab­

oratories. Manufacturing, purchasing, distributing by 

Western Electric. Both help in giving the country good, 

economical telephone service. 

BELL TELEPHONE SYSTEM 



Bool�s SELECTED BY THE EDITORS 

FROM GALILEO TO COSMIC RAYS 

By Harvey Brace Lemon, Ph.D., Prof. 
Physics Univ. Chicago 

THIS book is someth�ng entir�ly new 
under the sun and IS called 'a new 

look at physics" by its author, who is 
a widely known teacher. Its most nota· 
ble feature is the effort that has been 
made to avoid all the earmarks of the old 
stuffy textbooks-it does not look and 
is  not written like a textbook. It does 
not even smell like one. It has reading 
continuity and it reads more like a talk 
than a lesson-in fact, many of the old 
school doubtless would label it physics 
with a j azz accompanimcnt, especially 
because of the innumerable humorous 
marginal sketches intended to brighten 
the treatment. It  covers both classic and 
modern physics in 440 pages, with 100 
plates and a million sketches, more or 
less. But let the reader put aside, if he 
has it, the idea that this book presents 
"physics made easy," a thing which 
can't be done. The book is full of hard 
work.-$S.20 postpaid.-A. C. I. 

DESIGN IN WOODWORK 

By Percy A. Wells 

GOOD taste and an artistic sense as 
applied to home craftsmanship con­

stitute the keynote of this little book. 
The reader is shown the right and wrong 

50S 
TO THE RESCUE 

50S 
TO THE RESCUE 

BY KARL BAARSLAG 

This book tells, largely in their own 

words, the radio opet"ators' stories of 

marine disasters and rescues, some 

never before fully revealed, from the 

days of lack Binns and the first CQD 

down to Rogers and Alagna of the 

Morro Castle. Illustrated with 16 un· 

usual photographs. . . . . $2.50 
O X F O  R D  U N IVE R S I TY P R ESS. 1 1 4 Fifth Ave., N. Y. 
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way of designing things to be made of 
wood .  A serips of 46 halftone plates 
shows some of the really fine looking 
furniture that is within reach of the 
average home craftsman.-$2.1S post­
paid.-A . P. P. 

NEW MINDS FOR OLD 

By Esme Wingfield·Stratford 

WE approached this book with some 
misgivings for there have been so 

many so-called mental training books 
published in recent years that we have 
become somewhat cynical. We found, 
however, that this is a serious attempt 
to arrive at a method of improving the 
mind principally by bringing order out 
of disorder and developing the memory, 
through which improvement future ac­
tions of the reader may be controlled .  
While some of the chapters may sound 
as though the author expects to develop 
his hearers through the mysticism of 
ancient India or present· day faith heal­
ing, we find that these chapters are 
necessary to give proper balance and 
perspective to the subj ect. One reading 
should be a boon to the man whose 
thought processes are disordcred by ten­
sion of today's stress and strain; more 
complete stu

'
dy should result in marked 

mental improvement.-$3.20 postpaid. 
�F. D.M. 

.'VIET ALLIC ARC WELDING 

By H. Harris, Ph.D. 

IN recent years arc welding has made 
such rapid strides both in  manufac­

ture and in structural engineering that 
a complete treatise of this sort finds an 
important place in the libraries of en­
gineers, job foremen, and even of the 
mechanic who does the actual j ob.  Its 

A fascinating new book 
RESEARCH The 
Pathfinder of Science and 
Industry. By T. A. BOYD 

"This book reveals. in a fascinating way the 
spirit, purpose and method of scientific ine 
vestigation better than any I've ever read." 
-Paul De K ruif, author of ]It'crabe Hunters. 
"It ought to be particularly useful to the 
young fellow thinking about research as a 
vocation. "-C. F. Kettering. At all book­
sellers. $2.50. 
D. APPLETON·CENTURY COMPANY 

35 West 32nd Street, New York 

193 pages cover the whole field of arc 
we lding, beginning with a discussion of 
the theory of the electric arc, and pro­
ceeds to explain the various types of 
welding, welding equipment, electrodes, 
alloys, influence of gases on steel and 
weld metal, arc welding of various al­
loys, and application of arc welding to 
various products and structures. Printed 
on glossy paper, well illustrated with 
diagrams, photographs, and photomicro­
graphs.-$6.20 postpaid.-F. D. M. 

SCIENCE AND SOCIAL NEEDS 

By Julian Huxley 

JULIAN HUXLEY has made an extra· 
ordinary tour of Great Britain, visit­

ing research laboratories all over the 
country, in order to ascertain, if possi­
ble, the influence of scientific discovery 
on our lives. In this book he reveals the 
result of  his investigations, and explains 
to what extent scientific research is ca­
tering to the needs of the people, not 
only as regards its industrial applica­
tions, but also as regards the current 
problems of health, education, housing, 
the menace of war, and so on. He found 
that science has made tremendous 
strides in its development as a social 
function intimately linked with human 
destiny, but that there is also an appal­
ling lack of broad social outlook in both 
the scientific specialist and the layman. 
Because he maintains that it is essential 
that everyone understand the interactive 
nature of science and society, and to 
support his conviction that the true pur­
pose of science is to serve the needs of 
humanity, Professor Huxley offers many 
stimulating suggestions for bridging the 
wide gap bptween scientific knowledge 
and its practical application.-$2.90 
postpaid. 

ARMS AND MUNITIONS 

Compiled and edited by Joseph H. 
Bacclls 

IN this day of excited talk of war, of 
war profiteers, of munitions investiga­

tions, and Federal laws intended to elim­
inate the financial attractions of war­
fare, this book comes as a distinct aid 
to those who argue on any side o f  these 
questions. As Volume I of the Pi Kappa 
Delta Series, it is called by the pub­
lishers "The University Debater's Help 
Book." And it is just that since it is 
composed chiefly of abstracts from the 

(Please turn to page 333 ) 



Personalities 
• 

In 

Science 

DR. CHARLES G. ABBOT, head 
of the famous old Smithsonian In· 

stitution, is an astrophysicist, and is best 
known to other scientists as an investi· 
gator in the realm of solar physics. To 
scientifically inclined laymen he is 
known widely as the author of a stand­
ard semi-popular book entitled "The 
Sun," and to the newspaper reading 
public he is the scientist who has made 
experiments with the sun's radiation as 
a source of heat for running a true "fire­
less cooker" of the kind shown here. 

In the chapter on "Utilizing Solar En­
ergy," in his book, "The Sun," Dr. Ab­
bot describes various attempts that have 
been made to derive energy applicably 
and economically-which means com­
petably with other familiar sources of 
energy-and includes a picture of a 
solar cooker which he constructed some 
years ago and set up outside his resi· 
dence on top of Mount Wilson, Califor­
nia. The same cooker has become some­
what famous, p ictures of it having been 
reproduced in scores of books, maga­
zines, and newspapers during the past 
two decades or so. It was 7Y2 by 12 feet 
in breadth and length, and consisted of 
aluminum covered steel sheets bent to 
parabolic section, which focused the 
sun's heat on a blackened, 1 Y2·inch 
metal tube, through which oil, the heat­
absorbing and conveying medium, was 
circulated to the ovens. Bread was baked 
and other general cooking was done with 
it. The scientist was merely combining 
some interesting fun with something of 
immediate utility, and possibly of later 
applicability. 

The solar cooker shown here is a sort 
of  "pocket edition" of the earlier one 
just described, but it has a higher effi-

SClell('e �er\·t('e 1'11010 
D R. C H AR L E S G. A BB O T  

ciency and greater refinement. Instead 
of the single bent sheet of iron, which 
was used previously, this one employs 
12  long, narrow mirrors, arranged in­
dividually in such a way that together 
they reflect the sun's radiation to their 
common focus. At this focus is a glass 
tube containing black oil. This tube is 
surrounded by a second sheath, with a 
vacuum between the two tubes. This 
permits the sun's radiant heat to reach 
the oil, but prevents partial loss of the 
received heat by ordinary convection 
and conduction. There is a reservoir of 
hot oil a short distance awav. The en­
tire cooker is propped up t� face the 
sunlight, and provision is made to keep 
the mirrors facing the sun throughout 
the day. 

Men of science and engineers, who do 
not overlook practical factors, are not so 
inclined to make glowing predictions 
about the cheap recovery of direct solar 
energy as some others. It is possible to 
make use of solar energy in some spe· 

cial circumstances to fair advantage, but 
there seems to be a wide difference or 
spread between (1) the glowing predic­
tions and. promises contained in, or in 
one way or another implied by, certain 
magazine and Sunday supplement arti­
cles which have appeared at quite regu­
lar intervals down through the years, 
and doubtless. will continue to appear 
because they at least make good read­
ing, and ( 2 )  the actual development of 
solar energy utilization. For this spread 
there must be some reason. Either the 
whole thing is a humbug or engineers 
and scientists are a stupid lot. It is 
neither. It is quite possible to recover 
solar energy, sometimes economically, 
but the installation must compete with 
other sources of power. It seldom can. 

But this does not prevent a scientist 
from having a little fun with a most 
interesting scientific plaything. And the 
same fun may someday turn out to have 
had more significance than the present 
participants ever thought. 
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ScIence ServIce Photo 

W A S  T H I S G A S CLOUD 
ON CE A S TA R ?  
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A RE some of the diffuse types of nebulae, which 
1l. consist of highly rarefied gases still in irregular 
internal turmoil, simply the later stages of new stars 
that explode, like the present new star in Hercules? 
At Mt.  Wilson Observatory Dr. Gustaf Stromberg 
thinks the Crab Nebula in Taurus , ( shown above) 
represents a case of this kind, and from a study of 
its spectrum concludes that the explosion took place 
about 900 years ago. Is it a coincidence that Chinese 
astronomers recorded a new star in the same spot 
900 years ago? The circumstances look suspicious. 



Southern progress in utilizing waste materials: plant producing turpentine, rosin, pine oil, from pine stumps 

INDUSTRIAL DIXIE 
CERTAIN basic factors-the in­

creasing availability of cheap elec­
tric power and the relatively low 

living costs-place the South in a posi­
tion especially advantageous for in­
dustrial development. These factors, 
together with its proximity to sources of 
raw material, particularly cotton, indi­
cate, in the light of its past record, a 
continuing advance in its industrializa­
tion. 

Scientific research is doing much to 
assist in the development of industries 
in the South. While these trends have 
not as yet assumed major proportions, 
they are contributary factors of  increas­
ing· consequence. 

For instance, as a result of scientific 
research in developing the lumber in­
dustry through the South, modern pulp 
and paper mills have sprung up in many 
sections during the last ten to fifteen 
years and are doing well. Research has 
proved that spruce is not the only wood 
that can be used for the manufacture 
of rayon and that other southern wood 
growths could be satisfactorily used for 
paper manufacture. As the result of 
such studies, encouraged by the Forest 
Products Division of the Department of 

Scientific Research Aids the South . . . Industries 

Growing ... South Now Employs 20 Percent of 

Nation's Factory Workers ... Promising Future 

By D A N I EL Co R OP E R  
Secretary. Dep artment of  Commerce 

Commerce, much progress has been 
made in wood construction technique. 

ANOTHER industry that has forged 
.tl. to the front in the South is canning, 
particularly the canning of citrus fruits 
and fruit juices. This has come as the 
result both of  scientific research and 
commercial demand. The first figures in 
these lines were gathered by the Food­
stuffs Division of the Bureau of Foreign 
and Domestic Commerce, Department of 
Commerce, in 1920. Since that time the 
upward curve of southern production of 
canned grapefruit, and orange and 
grapefruit juice has been steady. Suc­
cess with these products prompted fur­
ther experiments in the canning of 
peas and tomatoes in the Lower Rio 
Grande Valley region of Texas and 

these are proving to be very successful. 
Chemistry has played a very impor­

tant part in the industrialization of the 
South. Chemical engineers, utilizing 
this section's abundant natural re­
sources, have been able to replace much 
of their loss in naval stores with 
paper, cellulose, nitrates, bromine, alkali 
products, wood preservatives, protective 
coatings, and other chemical manufac­
tures. In 1934 more than 20,000,000 
dollars was invested in these last named 
enterprises in the South. 

The recent development of the tung 
oil industry is another example of the 
partnership between science, agricul­
ture, and business. Tung oil is extracted 
from the seed of the tung tree which is 
native to central and southern China, 
but which science has successfully 
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TABLE I-GROWTH IN POPULATION AND INDUSTRY 
The South in comparison with the United States: 1869·1933 

POPULATION 

United States. 

t 1870 I 1380 I 1890 ! 1900 I 1910 1920 1930 19331 13s' 558 ' � 1 SO,lS5,781 I 62,9t7,7H 1----:;S:994,575 <)1,972,266 10S,710,62Ij-
122,775,046
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,0
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The South ..... .. .. 
Percent of U. S .. 

I 12,288,020 16,516,563 20,028,0,,9 I 24,S2.1,527 29,389,:):lO :33,125,30:l :J7,IlS7,6:l:l 38,665,000 i--�' ,129 .H 8 I ���_:l� 32,0
_� _

_ 3�� ____ :l()
_
8

_ 1 
____ 30

_
,
_
8

_1 
MANUFACTURES 

Number of wage earners:3 
United States. 
Tlw South ....... . I 21::::,'996 1 2�;:�:�9S

- ! 4

1:�);,

'

5 1S- I --f�:76l-
� 6 �l

(; 046 
-9,:�91:372 --8:�12: 1,13 --

6
-
1

0

9
_;'1
_�:-7- 36-·-

1 

245,725 301,677 550,6S4. 
'
7-J,8 , 940 1 :129 :307 l,4:nJ

�
B� 1,537,260 1,227,4.75 

Percent of U. S. . .. .. . ... 
\Vage earners-percent of total POI)U­

lation: 
U ui ted States 
The South. . . . . . . 

Yalue added by manufacture in thou-l 

12.0 11.0 11.0 13.9 17.1 b.. lB.O 20.:3 

5.3 
2.0 

S.4 
l.8 

6.8 
2.7 

6.2 
'\.1 

7,2 
3,8 

8.6 
1.:1 

7.2 
t.2 

4.8 
3.2 

�aIl<ls of dollan;:4 I Unit.ed Stales. 
The South. . . . .. . I 

Percent of l], S. . . I 
1,395,Jl9 

126,620 
9,1 

1,972,756 
172,61:1 

S.7 
4,210,365 

112,728 
10.5 

4,8:31,075 
561,497 

11.7 

8,0;29,261 
1,128,Bl9 

1:1.2 

25,041,693 
:3,:25:�,:n2 

!:l.0 i 
31,88",284 

4,3,;3,112 
B.6 

14,5:)8,018 
2.231,:105 

15.:\ 
ELECTRIC LIGHT AND POWER • 

Number of employees;6 
United Stated. 
The South ... ........ . 

Percent of L. S ... .  . 
Thousands of kilowatt-hours: 

United SLate6. 
The South 

Percent of U. S .. . '1 
lEstimate::l. 

19025 

30,326 
:1,901 

12,9 

2,507,051 
256,896 

10.2 

1912 

79,335 
10,:;9B 

1:1.1 

11,569,110 
1,191,509 

10.3 

1922 

130,762 
20,9:12 

13:9 

40,291,536 
6,250,6
0
6� 

1,).,) 

1932 

2H,573 
43,62;) 

17.8 

79,657,467 
16,760,955 

21.0 

2Figures for 1889 and earlier years include data for "hand and lleighborhood industries" (hiackslllithing, C!lrpentry, cnstom tailoring, ete.) and therefore arc 
not strictly comparable ""ith those for 1899 and later years, ,'vhieh do not include such data. 

3N ot including salarie{l employees. 
4Valuc of products less cost of materiab, containers, fuel, and purchased electric energy. This is a rough measure of the net new value created by the manu­

facturing processes. 
fiNo data for earlier years. STotal salaried employees and wage earnert;. 

propagated in the South, This oil, be­
cause of its waterproofing qualities, is 
much used in the manufacture of var­
nish and in the manufacture of insulat­
ing compounds for the electrical in­
dustry, It is likewise used as an ingre­
dient of some automobile brake linings. 
The American tung oil has been found 
superior to that of China. 

Another chemical which formerlv 
had to be imported to this country i� 
bromine, used principally in making 
dyes and other like commercial 
products, and high-grade mo­
tor fuel. A plant has been 
established on the coast of 
North Carolina which is 
now extracting bromine 
from sea water. It is 
r e p o r t e d t h a t 15,000 
pounds of this valuable 
chemical are extracted and 
marketed daily from 37,000,-

percent of the population and only 11  
percent of  the wage earners in manu­
factures, this betokens a noteworthy de· 
gree of progress in industrialization, 
although the South is still predominant­
ly an agricultural region. 

In the light of these facts, it is inter­
esting to note that a century and a 
quarter ago, in ISI0, when the first 
census of manufactures was taken, and 
when somewhat less than half the popu­
lation of the country lived in the region 

south of Mason and Dixon's line, 
that region contributed ap­

proximately one third of 
the value o f  commodities 

manufactured in the Unit­
ed States. Virginia, with 
a total output somewhat 
above that of New York, 

then outranked aU other 

000 gallons of  sea water, or 
about one pound to every Cotton 

states except Massachusetts 
and Pennsylvania, and was 
thc leading state in cotton 
and flax manufactures. (The 

2500 gallons of water treat-
ed. For these factual reasons, the future 
of  southern manufacturing seems pro­
pitious in many lines, 

onward the census records show. decade 
by decade, substantial increases in the 
a�ount of  manufacturing done in the 
South, until in 1929 the southern fac· 
tories employed nearly 1 ,600,000 work­
ers, with products valued at more than 
ten billion dollars, and contributed a net 
of four and one-third billions to the 
nation's wealth. During the following 
four years the South shared in the gen­
eral industrial depression, but it is note­
worthy that its percentage of the na­
tion's factory workers increased from 
IS.0  in 1929 to 20,3 in  1933, and that 
during the same period its percentage of 
the total "value added by manufacture" 
rose from 13.6 to 15.3 percent, 

TABLE 1 sets out in condensed form 
the record of  the South's progress 

in industrialization during the 64-year 
period beginning with 1869, 

The most striking increase shown in 
Table 1 is in the electric light and 
power industry, where employment rose 
from 3904 in 1902 to 43,623 in 19:32. 
and production increased from 257,-

The South, with slightly more than 
30 percent of the country's population, 
now employs about 20 percent of th,� 
entire country's factory workers, The 
South, as the term is used in this article, 
comprises the region lying east of the 
Mississippi River and south of Mason 
and Dixon's line ( the southern boundarv 
of Pennsylvania ) and the Ohio Rive; , 
together with four states west of the 
Mississippi, namely, Arkansas, Louisi­
ana, Oklahoma, and Texas-a total of 
16 states and the District of Columbia. 
As compared with the late seventies­
say a half a century ago-when the 
southern states accounted for about 33 

metal products of Virginia 
included 10S1 swords, valued at 5405 
dollars-this being the total pro­
duction of swords in the entire 
United States according to the 
census of IS10. ) 

L TABLE II 

Seventy years later, about a 
decade a;ld

' 
a half after the close 

of the Civil War, when manu­
facturing was done mainly in 
factories rather than in homes 
and in neighborhood shops-as 
in IS10--the South's share of 
the nation's industry total had 
dropped to less than 9 percent, 
as measured by "value added by 
manufacture" (see footnote 4, 
Table 1 ) ,  and 1 1  percent as mea­
sured by number of  workers ern· 
ployed. From that time ( lS79 ) 

This table presents statist 

NUMBER OF 
ESTA BI,lSHMENTSl 

1899 1929 19:3: 
----------- 1 ---='-'-- -----

All industries in the South 

LEADING INDlTSTRIES 
Cot.ton goods. . . . . . . . . . . .. . ... 
Lumber and timher products not 

elsewhere classified. 
Knit goods. . . . . . . .. . .... 
Railroad repair shops, steam 
Cigars and cigarettes. . . . . . . . . .. . .. 
Steel-works and rolling-mill products 
Rayon and allied products 

:)6,:176 41,296 24,4: 

417 821 71 

14,171 8,701 2,0: 
82 357 3: 

:308 449 4 
1,184 188 

:38 48 
14 

IThe figures for 1899 cover all establishments reporting products 
ned at $500 or more, whereas the corresponding mininmID limit for 1 
and 1933 was $5,000. This change materially reduced the numbeJ 
establishments covered by the census. hut had only a IH�gligible effect 
the figures for wage earne['�. value added hy manufacture. and horsepm 
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000,000 to 16,761,000,000 kilowatt-hours. 
During this 30-year period the South's 
proportion of the total output of elec­
tric energy in the United States more 
than doubled-increasing from 10.2 
percent to 21 percent. 

The increase in number of workers 
employed does not afford a true indica­
tion of the actual increase in the amount 
of manufacturing_ The industrial growth 
of a nation or of a region can be 
measured adequately only by a produc­
tion index representing quantities. No 
sueh index has been prepared for the 
South or for any other section of the 
United States, but the results of a care­
ful study of the manufactures-census 
figures for the United States as a whole 
indieate that the progress in mechani­
zation of factory equipment during the 
30-year period from 1899 to 1929 had 
brought about an increase of 65 percent 
in the average output per wage-earner, 
and that four years later this average 
was 50 percent above that for 1899. If 
it be assumed that the output per work­
er in the South has increased in like 
proportion, the quantity of manufac­
tured goods made in the South was 
about three and one-half times as large 
in 1933 as in 1899. Moreover, it would 
not seem unreasonable to assume that 
the percentage of increase in this re­
spect has been somewhat greater in the 
South than in the United States as a 
whole, for the reason that in those in­
dustries that have spread to the South 
during recent years mechanization has 
probably reached a somewhat higher 
level than elsewhere, since such changes 
would not necessitate the replacement 
of obsolescent equipment. The re­
luetance to abandon old equipment has 
doubtless retarded mechanization in 
some of the older industrial centers. 

S
OME measure of the increase in fae­

tory mechanization is afforded by 
the figures given in the last four col­
umns of Table 2, from which it will be 
seen that the horsepower rating of the 
prime movers and electric motors used 
to drive factory machinery in the South 
increased from 1,715,000 in 1899 to 

S C I E N T I F I C  A M E R I C A N 
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8,067,000 in 1929. This is an increase 
of approximately 370 percent during a 
period within whieh the gain recorded 
for wage-earner employment amounted 
to about 110 percent. 

Table 2 measures the growth, since 
the beginning of the present century, 
of the seven leading industries in the 
South. These seven industries, each of 
which employed more than 30,000 fac­
tory workers, together accounted for 
nearly half of the total number of fac­
tory wage-earners reported for the South 
at the 1933 census. 

The cotton goods industry, as is well 
known, is by far the most important in 
the South. The record of cotton-mill de­
velopment dates back to 1880, in which 
year the cotton-producing states oper­
ated only a little more than five percent 
of the spindles in the United States and 
consumed only about a quarter of a 
million bales of cotton, or approxi­
mately one seventh of the total Amer­
ican consumption. The increase in the 
number of spindles in the South was 
gradual until about 1895, but has been 
more rapid since then. until in 1927 the 
number of spindles in the cotton-grow­
ing states (including California) ex­
ceeded the number in the remainder of 
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the United States. With only one excep' 
tion-1905-each year from 1880 on­
ward has shown an increase in the num­
ber of spindles in the South; and, begin­
ning with 1922, each year has shown a 
decrease in the number of spindles in 
the remainder of the country. 

Turning to the record of cotton con­
sumption, we find that in 1911 the 
cotton-growing states consumed slightly 
more cotton than all other states and 
that the margin increased until in 1929 
they accounted for approximately three 
fourths and in 1934 practically four 
fifths of all the cotton consumed in the 
United States. 

The most striking rate of growth re­
corded for any southern industry, how­
ever, appears for knit goods, in which 
more than nine times as many wage­
earners were employed in the South in 
1933 as in 1899--67,000 in the later 
year as against 7000 in the earlier. The 
rayon industry is another southern in­
dustry which has developed rapidly in 
recent years. This industry (unknown 
in 1899) employed 24,000 southern fac­
tory workers in 1929 and 30,000 in 1933. 

A
T the beginning of the century, the 

leading industrial state of the 
South, as measured by factory employ­
ment, was Maryland, followed in order 
by Georgia and North Carolina. Ten 
years later North Carolina led all other 
southern states in factory employment; 
and in 1919 and subsequent years 
North Carolina has been well in the lead 
of all other states in the South, both 
in employment and in value added by 
manufacture_ In 1929, the peak year, 
North Carolina employed nearly 210,-
000 wage-earners, or more than 13 per­
cent of the total for the South, and 
contributed 693,000,000 dollars, or 16 
percent, of the southern total for value 
added by manufacture. The marked 
growth in manufacturing activity in this 
state is due in considerable part to the 
development of the cotton textile in­
dustry, in which nearly 92,000 workers, 
or about 44 percent of the stat's total 
in all industries, were employed. 

(Please turn to page 332) 

LEADING INDUSTRIES IN THE SOUTH: 1899,1929, AND 1933 
jOt- those industries, 7 in number, each of which employed more than 30,000 wage-earnet·s in the South in 1933 I 
I VVAGE-EARNERS2 (Average for the year) VALUE ADDED BY MANUFACTURE3 HORSEPOWER4 

PERCENT OF AMOUNT IN THOUSANDS PERCENT OF PERCENT OF 
NUMBER U. S. TOTAL' OF DOLLARS U. S. TOTA_L5 AMOUNT U. S. TOT.,t,L5 

1899 1929 19:1:1 1899 1929 193:1 1899 1929 1933 1899 1929 1933 1899 1929 1899 1929 ---
748,940 1,587.260 1,227.475 15.9 18.0 20.3 563.497 4.333,112 2.231.305 11.7 13.6 15.3 1,714.603 8.066.924 15.2 18.8 --- --- --- ---
102,593 275.280 274.372 34.4 64.8 72.3 41.344 372,983 256,078 26.0 59.6 66.6 22:1.820 1,332,641 27.8 58.7 

120.715 226,123 99,531 42.6 54.0 52.6 87.242 371.592 92,124 35.0 43.5 40.6 571,513 850,286 35.4 42.8 
7,401 58.906 67,447 8.9 28.3 35.6 2,620 82.267 7:1.860 5.9 18.6 28.3 4,116 47,388 7.1 26.1 

39,990 104.366 62,168 23.0 28.3 28.2 23.219 175.997 77.117 21.4 26.3 27.1 19,952 347,862 20.1 32.3 
16.030 40,779 38.079 17.4 38.7 49.4 615,399 6494,417 6146.6:17 15.1 69.6 73.0 993 33,492 20.7 67.6 
12,573 42.092 35.422 6.9 10.7 12.8 11,675 138.774 61,954 5.7 9.5 13.7 7191.215 7762,551 11.4 10.1 

-- 21.090 30.09,t - 61.6 67.9 - 67.170 81.019 - 57.8 71.8 - 143.111 - 73.1 

2Not including salaried employees. 3Value of products less cost of materials, containers, fuel, and purchased electric energy. 
4Rated horsepower capacity of prime movers plus that of electric motors driven by purchased energy. No datu collected for 1933. . .  
5The percentages for "AU industries in the South" represent the South's share of the United States totals for all industries, and those for the leading mdustnes repre­

ent. the South's share of the United States totals for the ft'-spective industries. 
'Figures for 1899 and 1929 not comparable with those for 1933. 7Iucludes horsepower for the blast furnace industry. 



IT is doubtful if international short· 
wave broadcasting would be the 
success it is today were it not for the 

vast improvements made in all-wave re­
ceivers. The complexity of circuits and 
circuit functions in these receivers is 
truly amazing. It is almost unbelievable 

, that the feeble impulses picked up by 
the receiving aerial can survive the elec­
trical ordeal through which they must 
pass before emerging from the loud­
speaker. Yet the gymnastics to which 
the impulses are subjected account for 
the remarkable results that may be ob· 
tained from an all·wave receiver. 

What happens to these feeble im· 
pulses ? They are routed through two 
of a bank of some 12 to 15 coils and 
switch contacts, filtered during this 
passage, then pre-amplified at their own 
wavelength, again filtered, and thence 
fed to a converter tube. In the circuit 
of the converter tube, the impulses are 
mixed with a locally·generated group of 
impulses, modulated, and made to as· 
sume an entirely different wavelength 
than the original. The converted im­
pulses are then re-amplified at the new 
wavelength, demodulated, amplified 
again at an audible frequency and 
finally fed to the loudspeaker. More­
over, during the demodulating process, 
a percentage of the impulses are tapped 
off through a separate circuit network, 
filtered, and used for the purpose of 
automatically controlling the sensitivity 
of the receiver. Yet, for all of this elec­
trical pummeling, the impulses are 
heard a fraction of a second after their 
transmission from a station possibly 
6000 miles distant, and remain almost 
an exact counterpart of the original. 

Pre· amplification in all-wave receivers 
is a comparatively recent refinement. It 
contributes more to the efficient func­
tioning of a receiver than any other 
component, and its importance cannot 
be overemphasized. The pre-amplifier 
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bears resemblance to an optical system 
composed of magnifying lenses and col­
or filters. It amplifies the intercepted 
signal and, through its selective proper· 
ties, permits only the one signal to p ass 
through. Its selective properties also 
eliminate "image interference," that pe· 
culiar property of a superheterodyne 
receiver of repeating a signal at some 
other point on the tuning dial-a point 
where there may very well be another 
station. But most important of all is that 
property of the pre-amplifier which 
leads to a much greater amplification 
of the signal than of local noise, with 
the result that the "usable" sensitivity 
of the receiver as a whole is considerably 
increased. That is, it makes possible the 
reception of a weak signal that would 
ordinarily be lost in a highly objection­
able noise background. 

NEX T in importance to the pre-am· 
plifier are the new types of tuning 

scales and dial drives incorporated in 
modern all-wave receivers. The dials 
and the drives assume different forms, 
but in principle they are all much the 
same. 

It is a curious fact that the lower or 
shorter the wavelength, the more diffi· 
cult it becomes to tune in a station. Tun­
ing in the standard broadcast band is a 
simple matter, but at 49, 31, 25, and 19 
meters, tuning is a hopeless task unless 
special provisions are made to reduce 
the rate of motion of the dial or dial 
pointer with respect to the rate of mo· 
tion of the drive knob. 

In the earlier all-wave receivers, the 
dial drives have two ratios : one of about 
10 to 1 for tuning in the standard broad· 
cast band, and a second of about 20 or 
30 to 1 for tuning in the short-wave 
bands. In modern all·wave receivers, the 
short-wave dial-drive vernier ratios run 
as high as 135 to 1, with the average in 
the vicinity of 50 or 60 to 1. 

This mechanical reduction in move­
ment offers almost the same ease in 
tuning as the 10 to 1 ratio provides in 
the standard broadcast band. The one 
drawback lies in the fact that short­
wave stations may appear on the dial 
only a hair's breadth apart, with the re­
sult that station logging is difficult. To 
*Editor, Communication and B roadcast Engi� 
neering, Radio Engineering. ( Radio) Service. 

obviate this inconvenience, some m anu­
facturers have added to the dial a sup­
plementary scale and pointer, much like 
the second hand on a clock. 

In effect, this is equivalent to "spread­
ing" a waveband. For example, the 15-
megacycle (19-meter ) band occupies 
only two divisions on the average all­
wave receiver dial scale. But the sup­
plementary pointer forming the "band 
spread" travels through approximately 
60 degrees or divisions as the main 
pointer is covering the two scale divi­
sions encompassing the entire 19-meter 
band. Thus it is possible to log stations 
in much the same manner as one takes 
readings with a micrometer. 

The third most important feature in 
an all-wave receiver is the automatic 
volume control system. This maintains 
the short-wave signal at a constant value. 
As the signal grows weak, the sensitivity 
of the receiver is automatically in­
creased ; as the signal grows stronger 
again, the sensitivity of the receiver is 
automatically reduced. 

• 
« As a guide to our readers in the se-'\ lection of all-wave receivers, we 
have prepared a list of representative 
sets by leading manufacturers, giving 
tuning range, number of tubes, special 
features, cabinet type, and price. This 
list will be sent on request. Stamp, 
please, for mailing.-The Editor. 

Courtesy Crosley 
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Transpacific 

THAT the American pioneering spirit 
is by no means dead is proved by the 

announcement of  a dramatic plan to es­
tablish a transpacific air service during 
1935. The foresight and determination 
which enabled our ancestors to carve a 
world power out of a wilderness lives 
again in the minds which have envi­
sioned giant Clipper planes in a sched­
uled transport service to the Hawaiian 
Islands and the Philippines-and have 
laid the groundwork which will make 
such a service possible. 

These pioneers of the Transpacific 
Division of Pan American Airways have 
planned carefully and well, and are de­
serving of the highest praise for their 
resourcefulness. They still have a large 
part of the job ahead-test flights with 
the Clippers as flying laboratories, air­
ports to be built on small and lonely is­
lands, trips by a steamship specially 
equipped to carry a group of aviation 
experts-but no single phase of it has 
been slighted or left to chance. Backed 
by a huge fund of aeronautical data 

Courtesy of A v-iation 

accumulated by thorough-going re­
search, and imbued with the pioneer 
spirit so essential to overcoming ob­
stacles as they arise, Pan American is 
steadily forging ahead. 

The extraordinary achievement which 
is being aimed at is an overnight service 
from San Francisco to Honolulu ( 2410 
miles ) and four daylight flights to 
Manila in the following stages : To Mid­
way Island ( 1320 miles ) ; to Wake Is­
land ( 1260 miles ) ; to Guam ( 1500 
miles ) ; and to Manila ( 1600 miles ) .  

The same type of planning which has 
made possible regular aerial service over 
the Caribbean Sea to South America and 
along both coasts of that continent will 
be brought to bear on the transpacific 
problems. Highly perfected power plants 
and carefully designed aircraft, coupled 
with a well-rounded knowledge of the 
multitude of factors which are involved 

P O I N T  O F  

in successful air transport operation, all 
point to the probability of success. 

Thus does science furnish the stuff 
of which dreams are made. Only a gen­
eration ago talk of a transpacific air 
service would have been considered as 
the mouthings of a maniac, or at least of 
one who preferred visions to realities. 
But man's conquest of the air has pro­
vided the wherewithal, and hard-headed 
business men are pushing to completion 
the fulfilment of a dream-but a dream 
founded on the solid rock of  accomplish­
ment in the past, now being proj ected 
into the future. 

Alcoholic Gasoline 

THEY'RE at it again ! The "Soak 
Everybody" boys, having flooded the 

nation with their economic nostrums 
which, somehow, usually hit hardest the 
purses of those they are designed to 
help, again propose helping the grain 
farmer at the expense of motorists, or, 
to be exact, all operators of gasoline 
engines. The attempt made three years 
ago by pseudo-economists or out-and­
out vote-exploiting politicians to care 
for a glut of farm products by compel­
ling use of farm-product alcohol in all 
gasoline, was defeated by incontro­
vertible scientific facts. Yet at the mo­
ment, both houses in South Dakota have 
passed a measure intended in this man­
ner to relieve agricultural distress ; and 
Iowa, Minnesota, Nebraska, Idaho, and 
California would likewise fly in the face 
of  facts, for they have similar measures 
pending. 

The United States Bureau of Stand­
ards proved-in our opinion, conclu­
sively-that the economic reasoning of 
the alcohol-gasoline advocates was un­
tenable. Others, with an equally im­
pressive body of evidence, condemned 
the thesis on both economic and engi­
neering grounds. Yet this bete noir of 
logic and common sense is at large again 
to delude gullible constituencies. Some 
of the salient facts are, therefore, worth 
iteration. 

With a mixture of 90 percent gasoline 
and 10 percent alcohol : 

I-Engine performance will be less 
efficient and mileage will drop-unless 
carbureters and engines are redesigned, 
and this would be so costly as to be un­
worthy of a moment's consideration. 2-
There is no known way to prevent ab­
sorption of water by the mixture in all 
the handling between producer and con­
sumer ; alcohol is irremediably hygro-
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scopic. 3-Alcohol can not be produced 
cheaply, and its addition to gasoline 
would increase the price of the inferior 
fuel two to three cents per gallon. 4-
Since farmers use 25 percent of all the 
gasoline we produce, the above-men­
tioned penalties attached to this particu­
lar "farm relief" would leave farmers 
but little, if any, profit from its opera­
tion. 5-There is no real surplus of us­
able ( alcohol producing ) farm products 
now, so the ethyl alcohol-not to be 
confused with gasoline containing tet­
raethyl lead now on the market-to be 
used would take up only farm wastes 
and unmarketable fruits and potatoes. 
While this last fact might seem climac­
tic, there is yet a powerful economic 
argument against the scheme. 6-Grain 
( ethyl ) alcohol can be made from pe­
troleum by cracking and even from lum­
ber wastes by the magic of chemistry. 
Sensibly, therefore, lumber and oil men 
would command a sizeable share of the 
profits and help abort the relief feature 
very quickly. 

Convincing though these facts may 
be to thinking men, the demagogs will 
not listen. Theirs is a personal purpose, 
not to be balked by mere science or the 
innate sanity of  the people-a personal 
purpose to exploit human misery, as 
someone so aptly phrased it. And they 
will continue their pretense of aiding so 
long as it attracts the votes of  the un­
thinking mass. In high offices and low, 
theory and experiment are the order of 
the day, and the long view unimportant. 
Ensuing poverty, radicalism, chaos mat­
ter not : "After us, the deluge." Hand­
outs, doles, anything to undermine 
character ; and every day we get closer 
to Lenin than Lincoln. No one seems 
to have thought of the simple expedient 
of giving business, industry, science, and 
American initiative a chance to assure 
their own survival--and prosperity. 
( Other nations have, however, and are 
seeing the light while we still are at 
the bottom of the pit. ) Such a measure 
for rehabilitation would demand cutting 
the shackles of uncertainty-a difficult 
job for the devious lariat-wielding poli­
ticians and one which might show up 
many of them as superfluous parasites .  

Seemingly, we have digressed and run 
into the field of politics which we should 
eschew. Actually, ours is a plea for 
fewer excursions by our elected repre­
sentatives into fields of science in which 
they are incompetent, of which they are 
ignorant, and to which they apply so 
few grains of common sense. 
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BACK TO PROSPERITY 

WITH HOUSING 
( In Two Parts. Part 2 )  

WHY the National Housing Act 
at once starts America back to 
prosperity, as pointed out last 

month, is easily demonstrated : 
Authorities on the movement and be· 

havior of money have found that out 
of  every hundred dollars spent on home 
construction or repair 74 dollars goes 
to the workers in supply industries such 
as lumber yards, saw mills, mines, and 
quarries ; to men engaged directly on 
the j ob, such as carpenters, painters, 
and electricians ; to employes in of· 
fices of  architects, engineers, and oth· 
er pro�essions profiting from building 
activities ; and to 'workers for such 
transportation agencies as railroads and 
boats. 

Most of these people earn compara· 
tively small incomes, and they usually 
spend their money as they get 
it, paying it to grocers, butch· 
ers, clothiers, doctors, and so 
on. That is, practically three­
quarters of the millions, the 
billions of dollars which Amer­
ica must pay out to catch up 
on its housing, will go into 
immediate and continuous cir­
culation. 

Intense Housing Activity Needed . . .  Jobs for All . . . 

Billions Will Go Into Circulation ... Financing Simple 

and Easily Arranged . . .  Insured Mortgages 

By J A M E S  A. M O F F E T T  
Federal Housing Administrator 

more, there will be another tremendous 
sum that home owners and indus­
trialists will pay out for new furnishings 
and equipment for their modernized 
and new buildings. 

And three quarters of all those sums 
go at once into circulation and continue 
to circulate. It is now plain, I think, 
that I did not exaggerate when I said 
that builders, durable goods industries, 

nation-wide educational work and the 
community campaigns, it tells the citi­
zen how he can borrow money for repair 
and building ; it tells the lending in­
stitutions that the Housing Administra­
tion will insure them against loss from 
such loans ;  and it tells the builder how 
he can finance construction of groups 
of  buildings. 

As directed by the Act, we have de­
veloped the Better Housing 
Program in two distinct sec­
tions : first, modernization and 
repair ; second, new construc­
tion. We have appointed Re­
gional Directors and State 
Directors and their Assistant 
Directors. We have other men 
in the field. The duty of them 
all is  to co-operate with, and 
support, the Community Bet­
ter Housing Committees. THE money experts have dis­

covered that wage money 
travels from pocket to pocket 
so fast that in one week one 
dollar pays four dollars' worth 
of bills. For example : A dollar 
is  paid to a carpenter, who 
uses it to settle a bill with his 
grocer, who hands it in wages 
to his delivery boy, who puts 
it into a payment to a jeweler 
for a ring for his sweetheart­
all within a week. 

Loans will cover any permanent improvement such as 
re-decorating or building of book shelves and cupboards 

We, of the Housing Admin­
istration, confidently expect that by 
December 31 ,  1935, America will have 
spent at least 1 ,500,000,000 dollars on 
modernization and repair. Add that to 
the three billions which, we believe with 
equal confidence, will be spent within 
the next year or so in new home con­
struction ; and we have 4,500,000,000 
dollars going to the builders, building 
supply dealers, and others. Further-

The community is  the unit 
of  effort and accomplishment 
under the Housing Act. The 
Federal Housing Administra­
tion is not authorized to repair 
or build. It has no money to 
give away. The American peo­
ple are doing the modernizing 
and building, and they are pay­
ing for the work with their 
own money. They do it all 
through their community or­
ganizations. And right here let 

292 

and business generally had never be­
fore been offered the opportunity to 
develop so immense and so varied a 
market. 

Bear in mind that the National Hous­
ing Act, through the Better Housing 
Program, is the cause and source of that 
opportunity. The Housing Program 
opens the way for business to profit by 
its unprecedented opportunity. Through 

me say : They are making a fine job of it. 
Under our Modernization Credit Plan 

in the Better Housing Program, the 
owner of a home or business properly 
may borrow up to 2000 dollars to mod­
ernize, repair, alter, or otherwise im­
prove his building. 

He gets the money from a local lend­
ing institution which has contracted for 
us to insure its loans. He needs no other 
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signature or endorsement on his note 
than his own-except that, if he is  mar­
ried, his wife's name goes on his paper. 
The only requirements he has to meet 
are that he shall have a reputation for 
reliability, and an income or  job which 
will enable him to repay the loan in 
monthly instalments over a period of 
three years or, in  special cases, five 
years. Farmers may repay at longer in­
tervals, since their earnings are sea­
sonal. 

With the money thus secured as a 
"character loan," the property owner 
can put on his land any sort of improve­
ment that is permanent or "built in" ( a  
burglar alarm o r  a front porch o r  evcn 
landscaping of  the grounds around his 

home is permanent ; a radio or a 
bookcase that is not built in does not 
meet the requirements ) .  

The second section of the Better 
Housing Program is a long-range plan 
for the construction of new homes and 
the refinancing of mortgaged homes. It 
has been worked out under the Hous­
ing Act as the best conceivable mean8 
of accomplishing two things absolutely 
essential to the nation's recovery and 
permanent prosperity : First, revival of 
the at present dead mortgage market 
by adoption of a standard form of home 
mortgage throughout the country, and 
100 percent mutual insurance of the 
mortgages under supervision of the Fed­
eral Housing Administration ;  and sec­
ond, as a result of all that, the nation's 
catching up on its home shortage and 
thereafter continuing the steady rate of 
building required by a country as large 
and populous as ours. 

THE whole new home construction 
part of our Program is based on the 

new form of mortgage and the rules 
governing its insurance. The new mort­
gage is given on 80 percent, or less, of 
the appraised value of  the property-
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An authentic "before and after" kitchen. Another striking example of per­
manent improvements that are permissible under the rules for FHA loans 

that is, the house and the lot. 
The mortgage can be for 

any amount and on a 
house of any value, so 
long as the mortgage it­
self does not exceed 16,-
000 dollars. It must be 
paid off in not more than 
2 0  y e a r s  by r e g u l ar 
equal monthly payments 

on both the principal and 
interest. Also there must be 

regular monthly payments 
on  such items as the mort­

gage insurance premiums, the 
taxes on the property, and the fire 

insurance, the total being not at 
all burdensome. 

To enable financial institutions and 
other holders of mortgages to turn the 
insured mortgages into ready cash when­
ever they wish, national mortgage asso­
ciations, under the supervision of the 
Housing Administration, will be estab­
lished to deal in them. 

If a man wants to build a new home 
and finance it with a mortgage, he sub­
mits complete plans and specifications 
of the structure to an approved lending 
institution which, in turn, submits them 
to a local representative of the Hous­
ing Administration. When the plans are 
approved by the Housing Administra­
tion, it gives in writing an agreement to 
insure the mortgage on his house, when 
completed. With the Housing Adminis­
tration's agreement as security, he gets 
from a lending institution a construction 
loan. Upon completion of the house, he 
signs his mortgage and pays off the con­
struction loan with the proceeds. 

These hastily drawn pictures of  the 
methods by which we make money 
promptly available for new building 
and for repairing of  old structures are 
sufficient, I believe, to give a clear in­
dication of how convenient and practical 
it is for the people to do the work, and 
how at the same time we insure finan-

cial institutions against loss from ad­
vancing the money needed for that type 
of work. 

I am often asked, in  letters and by 
visitors to my office : "How can the pri­
vate citizen help to make the Better 
Housing Program 100 percent success­
fu]' ? " 

My answer invariably is : "By work­
ing with the Better Housing Committee 
in your community ; and if your town 
has not yet organized its committee, by 
doing everything you can to speed its 
formation. Tie in your business adver­
tising with Better Housing. Help to put 
over the house-to-house canvass which 
in any and every community is the only 
way to produce the greatest possible 
amount of modernization, repairing, and 
building. And, above all, modernize and 
repair your own home and business 
property, and see to it that your office or 
plant equipment is  brought up to date." 

THEN, too, there is the Los Angeles 
Plan. That city and the state of 

California as a whole are going great 
guns in their modernization work. 

One morning in Los Angeles I picked 
up a newspaper to see a full-page ad­
vertisement announcing that 100 of the 
leading citizens pledged themselves and 
invited others to j oin them, to under­
take and get started 100,000,000 dollars' 
worth of modernization and new con­
struction in their city. 

There is no reason why any city or 
town in this country should fail to do 
the same thing-in proportion, of 
course, to its population and resources. 
If  all the communities go in for such a 
schedule, there will be employment for 
every man and woman in America with­
in 60 days. 

In so�e states already, as a result of 
the Modernization Campaigns, towns 
have reported that all their building 
mechanics have jobs and they are send­
ing to other places for more workers_ 



THE NEWER TELESCOPES 
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EVERYONE who has used a camera 
knows that a good lens should meet 
severe conditions. It must bring 

the rays to a sharp focus, not only at 
the center of the image but over a wide 
field of view. It must bring light of all 
colors to the same focus-that is, it  must 
be achromatic ; and i t  is  very desirable, 
though not necessary for all purposes, 
that it should give a bright image, per­
mitting short exposure-it must be fast. 

We all know, too, that to get an 
achromatic image even approximately, 
our obj ective must be made of two com­
ponent lenses of different kinds of glass. 
To get a sharp focus over a wide field 
there must be three or four components 
in the obj ective, instead of two. Finally, 
a fast lens must be of large diameter 
compared with its focal length. 

To meet all the conditions, which have 
here been merely outlined, demands the 
highest skill of the designer and the 
optician, so that good lenses are neces­
sarily costly, even in the small sizes used 
in ordinary cameras. For the larger 
apertures used in astronomical work 
there is added the great difficulty of 
casting perfectly flawless disks of  glass. 

Some of these difficulties may be al­
together removed and others greatly 
diminished by using mirrors instead of 
lenses. A reflecting telescope is perfectly 
achromatic, and the ratio of its aperture 
to its focal length can be made much 
larger than is practicable for a two­
component lens. Moreover, by figuring 
the surface to an exact paraboloid o f  
revolution, all the light of a star may be 
brought to a geometrically exact focus­
barring the inevitable effects of the dif­
fraction of light waves, which are alike 
in all instruments of a given aperture. 

DESPITE these important advan­
tages, the reflector has one very 

grave disadvantage. Its field of good 
definition is severely limited.  The condi­
tion that all the parallel rays of a beam 
of starlight shall be brought by reflec­
tion to a sharp focus fixes the form of 
the mirror surface completely. It may be 
obtained by rotating a parabola about 
its axis. The only freedom left the de­
signer is to determine the size of this 
parabola-that is, the focal length of 
his mirror-and of course to decide how 
large a portion of the infinite geometri-
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cal surface shall be arbitrarily brought 
into being upon his glass disk. But this 
paraboloidal surface will perform ideal­
ly well only when the stars' rays come 
to it along the direction of its own axis. 
If they are inclined to this at even a 
small angle, the rays reflected from dif­
ferent portions of the mirror will not 
converge to the same point. Those from 
the outer zone do not come to a focus at 
the same distance from the mirror as 
those from a zone near the middle of 
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the mirror and their best approximation 
to a focus is displaced laterally away 
from the center of  the field, so that the 
image becomes a roughly triangular 
mass like a half-opened umbrella or a 
tiny comet with a wide, bright tail. 

This "aberration" of the image is 
called coma. It  is always present, theo­
retically, except at the very center of 
the field. Its amount increases propor­
tionally to the distance of  the star from 
the center, and also to the square of the 
ratio of the diameter of the mirror to 
its focal length. The brightness of the 
image of any extended object, such as a 
nebula, is proportional to this last quan· 
tity. It is therefore impossible, with a 
single reflecting surface, to secure a 
bright image and a wide field at the 
same time. The star images go bad quite 
near the center. 

With an aperture one fifth of the 
focal length, as in the 100-inch tele­
scope at Mount Wilson, the deterioration 
of the images becomes perceptible to a 
trained observer at 3:6 from the center, 
so that the field of really satisfactory 

definition is only one eighth of a degree 
in diameter. The 200-inch telescope will 
have to be made shorter in proportion 
to its diameter, to avoid enormously in­
creased cost, and Dr. Ross calculates 
that the images will be really sharp in 
a portion of  the plate less than one inch 
in diameter. I t  may be repeated that this 
property of the simple reflecting tele­
scope arises from simple, though not 
quite elementary, considerations of ge­
ometry. It is incurable-unless we de­
cide to make our telescopes more com­
plicated in design. Then there are many 
ways of escape. By using two mirrors 
which divide the image-forming work 
between them, additional degrees of 
freedom become available and coma 
may be eliminated over a wide field. 

THE first such scheme worked out in 
detail was by Schwartzschild, the 

most distinguished German astronomer 
of  all times, in 1905. It employs a main 
mirror of  small concavity, with a sec­
ond more concave and of half the di­
ameter placed in front of it ( Figure 1 ) . 
This gives a flat field, with good images 
over a region two degrees or more in 
diameter, and has great light-power, 
since the effective focal length, as de­
termined by the scale of the image, is 
three times the diameter of the large 
mirror. But the tube from one mirror to 
the other is 25 percent longer than for 
an ordinary reflector. The loss of one 
quarter of the light by interposition of 
the second mirror is not very serious. 

A reflector of this type is under con­
struction for the University of  Indiana. 
A second type, in which the small mirror 
is convex, 30 percent the size of the big 
one, and much nearer to it, was designed 
by the French astronomer Chretien. A 
40-inch telescope of this design has been 
constructed for the United States Naval 
Observatory by Mr. G. W. Ritchey. 

It  is also possible greatly to increase 
the available field of a parabolic mirror 
by interposing a specially constructed 
lens not far in front of the focal plane. 
The very complicated theory necessary 
for the design of such "correctors" has 
been developed by Dr. F. E. Ross, and 
lenses of this sort have been adapted to 
the 60-inch and 100-inch reflectors at 
Mount Wilson with great success, and 
will be provided for the SO-inch in Texas 
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and for the 200-inch in California_ 
These devices, while of high value for 

use with large telescopes, do not permit 
the construction of mirrors with as fa­
vorable a speed-ratio as can be attained 
by the best lenses. A ratio of //3.3 ( that 
is, a focal length 3.3 times the aperture ) 
is about the best that has been attained, 
while specially designed lenses have 
gone almost to //1 .0_ Such image-form­
ing systems of short focus and great 
speed are especially important for astro­
nomical spectographs_ The collimation 
of such an instrument-a small reversed 
telescope which receives the diverging 
beam of light after its passage through 
the slit and turns it into a parallel beam 
so that it may pass through the prisms 
without distortion-has perforce to be 
designed with the same ratio of aperture 
to focal length as the telescope which 
feeds it_ ( Even with the reflectors this 
is small, for the spectographs are used 
with a secondary concave mirror which 
lengthens the focus. ) When there is 
plenty of light a long camera behind the 
prisms gives a large image full of rich 
detail. But, for faint objects and espe­
cially for extended surfaces such as 
nebulae, a short camera is necessary. 
This increases the intensity of the im­
age by diminishing both its length and 
its breadth_ Moreover, the spectral lines 
of  the plate, being reduced images of 
the slit, are very narrow, and the slit 
may be  widened, admitting more light 
without fuzzing up the negative per­
ceptibly_ 

IT was by inventing this short camera 
that Y_ M_ Slipher at the Lowell Ob­

servatory succeeded, with a telescope of 
moderate size, in obtaining the first 
good, detailed spectrograms of the spiral 
nebulae, and so began one of the most 
striking advances of  modern astronomy. 

Now short focus lenses up to an inch 
or so in aperture can be perfectly well 
made, though it is skilled work. But a 
lens six inches in aperture and of simi­
lar shape would be so thick that much 
light would be lost in passing through 
the glass, and would be extremely costly 
to make. 

A most ingenious solution of the prob­
lem has recently been made by Dr. B. 
Schmidt of Bergedorf, in Germany. The 
"Schmidt camera" uses a mirror instead 
of  a lens, and returns to a very old prac­
tice by making its mirror spherical. 
Now every telescope maker-amateur 
or professional-knows that a spherical 
mirror is much easier to make than a 
paraboloid-indeed most mirrors are 
originally made spherical and then 
parabolized by gradually polishing away 
the excess material. But a spherical 
mirror, as all workers know, gives a 
most unsatisfactory image. The rays re­
flected near the edge cross nearer to the 
mirror than those which come nearer 
the center, and no sharp image can be 

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

secured, as is shown in Figure 2 (where 
the effect has purposely been exag­
gerated by taking the diameter more 
than twice the focal length ) . 

This effect may be eliminated by 
changing the mirror to a paraboloid, but 
only at the price of introducing coma 
and narrowing the field of good defini­
tion. In place of this, Schmidt intro­
duces a "correcting plate"-really a very 
thin, concave lens in front of the mirror. 

While Professor Russell was writ­
ing his article, Harold A. Lower, 
an amateur of San Diego, unbe­
known to him, was polishing the 
primary mirror of a Schmidt tele­
scope camera, pictured above. The 
diameter of the Pyrex disk is 1 2  
inches, its focal length 8 inches. 
Note, however, that this does not 
make the focal ratio f / .66, as might 
be assumed, since the aperture is 
four inches smaller than the diam­
eter of the primary. The focal ratio 
is actually f / 1 .  Its nickname is "The 
Soup Bowl." While the actual grind­
ing and polishing of a mirror hav­
ing so deep a curve as this presents 
no great difficulties, the testing is ex­
tremely laborious because the shad­
ows are an unsafe guide for estimat­
ing the sweep of the curve ; hence 
many narrow zones must be individ­
ually measured. Furthermore, put­
ting the fine transition curve on the 
corrector lens, near the edge, is a 
job fit to tax the skill of a genius. 
The proj ected supplementary vol­
ume to "Amateur Telescope Mak­
ing" will explain how to design one, 
but they are poorly adaptable 
for conversion to visual purposes 

Its action is obvious from Figure 3 .  The 
rays near the center are very little de­
viated, while those passing near the 
edge are bent outward, and these strike 
the mirror at such angles that all are 
reflected exactly toward the same focus. 

Even for the enormously exaggerated 
case shown in the picture, the plate is 
thin in comparison with its diameter, 
and its surface is  considerably curved 
only near the edges. In practical appli­
cation the curvature of the surface is so 
small that it is only perceptible by op­
tical testing. A plate 12  inches in di­
ameter, for example, will have surfaces 
which are never more than a thousandth 
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of an inch removed from planes. After 
it has been carefully figured to its proper 
shape one would take it for an ordinary 
piece of parallel-faced glass-unless, in­
deed, one applied the severe test of 
looking through it at a very oblique 
angle. 

With such a correcting plate the cen­
tral image of a star becomes substan­
tially as good as with a parabolic mir­
ror. (Theoretically there i s  a slight de­
parture from achromatism, due to the 
dispersion of  the glass, but this is usu­
ally negligible in practice. ) But the 
great advantage of this device is that 
the images of objects several degrees 
from the axis are almost as good as those 
at the center of the field. The spherical 
mirror itself produces no coma-only 
spherical aberration, and this to exactly 
the same amount no matter whether the 
rays fall on it from one direction or 
from another, for all parts of a sphere 
are alike. Inclined rays differ from axial 
rays only in passing through the plate 
at an angle. Now the whole effect of the 
plate is to introduce a distortion into the 
beam of rays, j ust sufficient, when they 
traverse it squarely, to undo the spheri­
cal aberration of the mirror. Rays tra­
versing the plate at a moderately 
oblique angle will suffer very slightly 
greater deviations, the effect being a 
minimum for perpendicular incidence. 
As the deviations are small anyway, this 
change will be almost imperceptible, 
and the effect will be  almost perfectly 
adapted to neutralize the aberrations of 
the mirror. In consequence, the images 
are good over a remarkably wide area. 
Mr. Schmidt has obtained photographs 
having a workable field 12  degrees in 
diameter. 

ASERIES of Schmidt cameras is un­
der construction for the large spec­

tograph at Mount Wilson. By careful 
calculation of the curve of the correcting 
plate, an extraordinarily high speed­
ratio can be secured. A camera with 
ratio //1 is already in successful use, 
and one of //0.57 is under construction, 
with an aperture 1% times the focal 
length ! This should be of extreme value 
in observing faint stars. 

At present this new device is likely 
to be of more service to the professional 
than to the amateur. The cross-section 
of the correcting plate is a curve of the 
fourth order, which must be calculated 
by the maker, and the figuring of the 
surface demands a rather unusual type 
of work. Moreover, the final focal image 
is not flat, but upon a spherical surface 
of radius equal to the focal length, so 
that special curved films would be re­
quired to cover a wide field. The very 
novelty of  these problems, however, may 
be a challenge to the student who has 
already mastered the simpler technique 
of the ordinary mirror.-Princeton 
University Observatory, April 5, 1 935. 



THE city of New Orleans, one of the 
principal ports of the South, is 
served by various trunk line rail­

ways on both the east and west sides of 
the river. Traffic is  carried over the river 
and into New Orleans by ferry cross­
ings_ The port has been extensively de­
veloped on the east side by the city of 
New Orleans, but interruptions to ferry 
traffic, as well as the expense and haz­
ards of its operation, have been a seri­
ous handicap to commerce_ 

For those reasons, a railroad crossing 
or a combined railroad and highway 
crossing of the Mississippi has been 
under consideration in various forms 
during the last half century, the projects 
including low level movable bridges, 
tunnels, and high level structures simi­
lar in type to the bridge now under con­
struction_ In 1892, a bridge was designed 
for the Southern Pacific Railroad, and 
bids were received on it, but due to a 
business depression it was never built_ 
Tunnels were judged uneconomical be­
cause of depth of water and other physi­
cal conditions_ The idea of a bridge per­
sisted, sponsored principally by the 
Public Belt Railroad, which provides 
terminal facilities and freight connec­
tions for all the railroads entering New 
Orleans_ 

BRIDGING THE 

In 1924, the Public Belt Railroad pre­
sented to the Board of Army Engineers 
representing the War Department their 
plans for a low level bridge with a ver­
tical lift span for the passage of large 
ships_ This design met with such serious 
objections from navigation interests, 
who contended that it offered an ob­
struction to shipping on the river, that 
the War Department rejected these 
plans_ It was at this point that Ralph 
Modj eski was engaged by the Public 
Belt Railroad as chief engineer on their 

project, to consult with the Army engi­
neers and to prepare final plans for 
the structure_ 

The site of this bridge and of all struc­
tures proposed by these interests is at a 
point on a straight stretch of the river 
about eight miles above the center of the 
city_ The river circles around the city 
in a general west to east direction, so 
that the site is actually to the west of 
New Orleans_ This point is particularly 
convenient for rail connections_ High­
way traffic reaches the bridge by way of 
Jefferson Highway, a principal traffic 
artery running up the river on the New 
Orleans side_ The fact that it is a com­
bined railroad and highway structure 
differentiates it from other recent bridge 

Pier four under construction, showing the special tower derrick used for placing 
concrete on top of pier_ Masonry facing on lower part of pier can also be seen 
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projects at the city, these others having 
been for highway traffic_ 

Deep water navigation continues up 
the Mississippi as far as Baton Rouge, 
above which only 65 feet of vertical 
clearance over high water is required 
by the War Department ; but at New 
Orleans the requirement is 135 feet, 
equivalent to the clearance under Brook­
lyn Bridge_ Although a permit was is­
sued in 1925 for a high level bridge with 
only 112 feet vertical clearance over 
mean high water, the lapse of Congres­
sional authority to build the bridge 
necessitated the securing of a new per­
mit, for which the 135-foot requirement 
was stipulated. 

THE final design of  the bridge pro­
vides this vertical clearance above 

average high water, which is 18 feet 
above mean gulf leveL The length re­
quired for the approaches is determined 
by this height, and by the railroad grade 
of 1 .25 percent. High water of the river 
on the lower Mississippi  is well above 
normal ground level, requiring further 
increase in the length of these ap­
proaches. The New Orleans Bridge is, 
therefore, one of the longest important 
bridges in the world, with a total length 
of steel structure of 22 ,995 feet, or al­
most 4% miles_ 

Two railroad tracks are provided on 
the structure, and two 18-foot roadways 
with sidewalks are cantilevered outside 
the main trusses .  On the approaches, the 
highways descend on a 4 percent grade 
outside the railroad structure, and be­
cause of their steeper grade, reach 
ground level before the railroad deck. 

For horizontal navigation clearance, 
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Arrangement of railroad tracks, 
roadways, sidewalks on the bridge 

the War Department required a prin­
cipal span of 790 feet, which is made 
the cantilever span of the main bridge_ 
The anchor arms are each 530 feet long_ 
A through truss span on the New Or­
leans side of the cantilever is similar 
in appearance to the suspended span_ 
Four deck spans, one of 330-foot length 
and three of 267-foot length, complete 
the main bridge superstructure_ The 
approaches are of steel trestle type, on 
wooden pile foundations_ 

The foundations under the main 
bridge provide one of the most interest­
ing features of the work. The depth of 
the river here is as much as 75 feet 
below gulf level at the site of one of the 

piers_ The river bottom is composed of 
alternate layers of sand, silt, clay, or 
mixtures of these materials, all of which 
are delta deposits of the Mississippi 
River_ Using Professor Terzaghi's prin­
ciples of soil mechanics, studies were 
made on samples of the materials 
brought up by the borings, and these 
studies revealed that the larger piers 
would reach a stable condition if car­
ried to 170 feet below gulf level, resting 
finally in compact sand_ 

This considerable depth made desir­
able the use of open dredging well cais­
sons for the foundations_ This type of 
caisson has been used for the deepest 
bridge foundations on record_ Consist­
ing only of vertical cellular walls of 
steel, timber, concrete, or combinations 
of these materials, the bottom having a 
metal cutting edge, only skin friction 
limits the depth to which this type can 
be sunk. Since there is no working 
chamber under compressed air, the limit 
of about 110  feet in pneumatic caissons, 
fixed by the hazard of  caisson-disease, 
is surpassed. As a general type, the open 
dredged caisson has, therefore, been 
recognized as most suitable for the 
deepest bridge foundations, and by 1915 
had already been carried to a depth of 
160 feet below low water in the piers of 
the Hardinge Bridge across the lower 
Ganges, and to a comparable depth in 
a bridge over the Atchafalaya River at 
Morgan City, Louisiana_ More recently 
it was used with only slight modifica­
tion in the foundations of a new bridge 
at Morgan City, where it was carried 

to a depth of 176_5 feet below water 
level ; but here conditions were less 
hazardous than at New Orleans. 

In the preparation of the New Orleans 
plans, open dredged caissons of the con­
ventional type were designed for pier 
construction_ 

When bids were called for on these 
plans, conceiYo�d around the idea of the 
conventional " method of  sinking such 
open dredged caissons (which method 
depends largely on caisson weight to 
ensure even sinking ) ,  Siems-Helmers, 
Inc., who were bidding, proposed to use 
the sand island method of sinking, to 
ensure stability during the entire opera­
tion. 

This sand island method is not new. 
Rather, there are historic examples of 
its use in Asia ; but the revival of its 
use for important foundations has been 
only recent, dating from the construc· 
tion of the foundations for the Suisun 
Bay Bridge of the Southern Pacific 
Railroad to California in 1929. The 
method consists of first building a cy­
lindrical artificial island of sand to a­
bove the water level, thus creating arti· 
ficial ground on which all future work 
can be carried out, the caisson being 
built in place on this island and sunk 
through it by stages. 

WORK is begun at the pier site by 
sinking woven willow mattresses 

under a burden of rip-rap to the river 
bottom at the planned location of the 
pier. Following this, a circular ring of 
falsework piles is driven around the out· 
line of the sand island. Within these 
piles large metal rings o f  more than a 
hundred feet in diameter are sunk one 
above the other by means of hoist frames 
mounted on the piles. Inside this built· 
up metal shell, which rests on the river 
bottom and rises to above high water 
level, sand is filled, also to above high 
water level. 

The metal cutting edge is assembled 
and riveted together in the correct plan 
position on the top of this island, and 
removable forms are placed for the 
first lift of the reinforced concrete cais­
son walls above this. This lift, and all 
subsequent ones, are placed above water 
level, in the dry where they can be easily 
inspected. The concrete caisson walls 
thus built make up the outer shell and 
also outline the dredging wells. With 
the completion of the first lift, of say 
20 feet height, excavation is carried on 
through the wells, and the caisson sinks 
under its own weight. When the top of 
this first lift has been lowered by the 
sinking to the elevation of the top of the 
sand island, work is begun on the next 
lift, and so on until the caisson has 
reached its planned depth. Then the seal 
course is placed with either bottom 
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Erecting steel for the superstructure of the main bridge. The quick incline 
down from extreme left is  the roadway ; the gradual incline is the railroad 

dump buckets or tremie, and the cais­
son can be unwatered for future work 
if filling with concrete is intended ; or 
left filled with water if it is only to be 
decked over as it is at New Orleans_ 
The fact that all these operations take 
place within the artificial island of 
sand suggests the high degree of stabili­
ty of  the caisson during the entire 
process of sinking_ Moreover, the ex­
treme variation of river height during 
spring floods and subsequent low water 
Can have no effect on the work, since 
the height of the artificial ground pro­
vided by the island is above these in­
fluences. 

A CTUAL construction on the founda­
fi tions of the New Orleans Bridge 
was begun early in 1933_ The sand is­
land method of caisson sinking has 
been since successfully applied to all 
of the river piers, numbered I to V_ The 
remaining piers B, C,  and D under the 
main bridge on the New Orleans side of 
the river are founded on piles, and the 
single main bridge pier A behind the 
levee on the other side of the river was 
founded in an open-dredged caisson 
sunk by the conventional method_ 

In the use of the sand island method 
at New Orleans, natural conditions 
created difficulties which had not been 
met before, but they were successfully 
overcome, and the last of the river piers 
was sealed during August, 1934_ These 
difficulties were caused by the tendency 
of the foundation material to blow into 
the caisson during dredging. As a rule, 
it was found necessary to keep the 
weight of the concrete caisson as great 
as possible in order to follow closely the 
dredging operations, and to dredge out 
some of the overburden of sand in the 
outlying island in order to prevent a 
pressure blow-in of river sand from the 
outside. In the instances where such 
blows occurred, however, no lives were 

lost nor was any valuable equipment 
destroyed_ All caissons were finally sunk 
accurately to their planned position and 
sealed in good sand_ 

After each caisson had been sealed 
with a tremie, the water in the timber 
cofferdam above the caisson top was 
pumped down to elevation -35. This was 
done to permit the pouring of the dis­
tributing block, and the decking over 
of the wells outside the distributing 
block in order to prevent the wells from 
gradually filling with silt borne down 
the river by the current. Since this un­
watering placed a hydrostatic head on 
the seal, it offered a good test of the 
soundness of the concrete, in each case 
demonstrating that the seal was tight_ 

SOME of the details of operation on 
this completed river work are of in­

terest- After the preliminary ring of 
falsework piles had been driven through 
the mattress at the site of a pier opera­
tion, 12  hoist frames were mounted on 
the circular platform provided above it, 
in order to lower the rings which consti­
tuted the steel shell periphery of the sand 
island_ The diameters of the steel shells 
varied from I I I  feet to 121 feeL In 
general, the steel rings were 10 feet high, 
those at the very bottom being only 5 
feet and 2% feet to reduce loss in case 
they could not afterward be salvaged. 
They were assembled in place, three 
10·foot sections at a time, resting on 
needle beams spanning the false-work, 
and lowered from this position with the 
hoist frames. When a section had been 
lowered, the shell weight was again 
transferred to needle beams and another 
section assembled above it. Thus the 
shell was built up gradually, always sup­
ported from the top, until it rested on 
the mattress. The mattress was then cut 
through, the part inside the shell re­
moved, and the sand island fill placed 
as explained above. 
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The sand for filling the islands was 
obtained by pumping sand off the river 
bottom with a high pressure pumping 
barge originally intended to be used 
when necessary to jet away obstructions 
to the caisson during sinking. Jetting 
was never actually found necessary dur­
ing the work. 

The floating concrete plant used on 
the river work contained two two-yard 
mixers, capable of producing 120 cubic 
yards of concrete an hour. This plant 
was fitted with the most modern mech· 
anisms for weighing, batching, and 
measuring the materials, and produced 
excellent concrete. River water was used 
for mixing. 

The river piers extend 145 feet above 
low water, the lower portions being 
faced with granite for protection against 
water action. To place concrete at the 
tops of the piers; a special tower derrick 
was built, consisting of two barges 
framed together, supporting a structural 
steel tower 100 feet high, having on top 
a stiff-leg derrick, and equipped with a 
hoisting engine and boiler plant. 

By the close of 1934, all substructure 
work had been completed, as well 

as the superstructure of both approach­
es. Only the superstructure of the main 
bridge remains to be completed, and 
this is in process of construction. This 
work on the main bridge steelwork be­
gan about the middle of March, 1934. 

The main bridge superstructure is be· 
ing erected by the balanced cantilever 
guy-derrick erection method. An adjust­
able erection bent is placed near pier I, 
and another near pier II, permitting 
steel to be erected in both directions 
from each of those two principal piers. 
The derricks move forward on skids on 
the stringers of  the railway floor, erect· 
ing truss members ahead of them and 
turning around to fill in the other memo 
bers behind them. On the cantilever, 
work proceeded inward from piers I and 
II toward the centerline of the suspend­
ed span. The two halves were joined on 
meeting in the center. 

The bridge is owned jointly by the 
State of Louisiana, and by the City of 
New Orleans acting through the Public 
Belt Railroad Commission. 

Contractors for the main bridge foun· 
dations were Siems· Helmers, Inc. ; for 
the approach foundations, MacDonald 
Engineering Corporation ; for the main 
bridge superstructure, American Bridge 
Company ; for the approach superstruc­
ture, the McClintic-Marshall Corpora­
tion. 

Modjeski, Masters and Case, Inc., of 
New York, Philadelphia, and Harris­
burg, are the designing and supervising 
Engineers. Moran and Proctor were the 
Consultants of the Engineers on the 
main bridge foundations. C. Glennon 
Melville is the Engineer of Construction 
for Modjeski, Masters and Case, Inc. 



COLOR PHOTOGRAPHY 
For the Amateur 

Dufaycolor • • .  Uses Fine Three-Color 

Screen . . .  Needs No Special Equipment 

A MATEUR motion-picture film that photographs scenes in ft natural color, announced in the Scientific American 
Digest last month, has now been available to serious­

minded photographers in the United States for several weeks, 
and has been giving excellent results_ This film, known as 
Dufaycolor, may be used in any camera without expensive ac­
cessories, and may be shown with any projector. Another 
desirable feature is that, while the film which the photog­
rapher exposes in his camera is reversed in processing to give 

Ii BLUE R E D  
GREEN 

a positive for proj ection, any number 
of additional positives may be  made by 
special equipment to be available soon_ 
The color effect is obtained by the use 
of a three-color screen or "reseau" 
which is  mechanically printed on one 

Le/t: The three-color reseau of Dufay­
color film, magnified. Below: Diagram 
shows printing, bleaching, and dyeing 

side of the film, and a special panchromatic emulsion over the 
n\seau_ Contrary to conventional practice, the film is loaded 
in the camera with the emulsion side away from the lens. Thus 
the light passes first through the film base, then through the 
reseau, and finally onto the emulsion. 

In the preparation of this film, the stock is processed by a 
highly accurate printing machine and a series of dye and 
bleaching baths, shown diagrammatically above. By applying 
first a dye, then a series of greasy, moisture-resisting lines, 
and bleaching the uncovered areas, and repeating these steps 
until the three-color screen is  completed, the film stock is 
completely covered with a color n\seau in which the edges of 
each dot ( see small illustration above ) are accurately aligned 
with those adjacent to it, yet there is no overlapping of  colors, 
nor is there any space between the dots_ Much of the success 
of this film i s  due to the design of the machinery used in 
processing ; the screen system of color photography is not new, 
but by refined methods of production is now commercially 
practical for amateur or professional use_ 

It is obvious that with this screen on the film stock, all light 
reaching the emulsion will first pass through the screen and 
be filtered into its various components_ The dots of the screen 
are each approximately 1/500 of an inch square and act both 
as filters for exposure and as a means of  "putting the color 
back" in projection_ The film is available for 16- and 35-milli­
meter work, and in the latter size is furnished for miniature 
cameras. Speed of the film is one half of standard black and 
white film.-A _ P_ Peck. 

Kodachrome . . .  Self-Contained Screen-

less Filters . . .  Simplicity a Feature 

A BOUT five years ago when Kodacolor was announced by ft Eastman, this remarkable advance in colored movies for 
the amateur was considered to be very nearly the ideaL 

With this process, however, it was necessary to use on the 
camera a special multiple color filter, and in proj ection a 
similar filter had to be used_ In addition, the film itself had 
embossed upon it tiny lengthwise  lenses so that the final pro­
jected picture had a linear "grain" which was objectionable. 
Thus Kodacolor did not follow the principle of simplicity 
laid down in the early days by Mr. Eastman. 

For 16-millimeter motion pictures, this basic principle has 
now been attained in full through Kodachrome, just an­
nounced by the same company. This new film can be used in 
an ordinary 16-millimeter camera with no extra equipment 
and no adjustment except use of next larger stop. The finished 
film when projected shows true colors and tones without any 
sort of grain. 

In the Kodachrome process, the film is coated five times, 
as shown in the accompanying diagram. Nearest the base there 
is a strongly red-sensitive emulsion. Over this is an extremely 
thin separating layer of gelatin containing some dye which 
acts as a filter. Above this is a green-sensitive emulsion fol­
lowed by another separating layer. Finally, the top coat is 
blue-sensitive. Light from photographed objects is separated 
into its color components by the various coatings, the blue· 
green image being formed in the red-sensitive emulsion near­
est the base, the magenta image in the middle layer, and the 
yellow in the top. 

Processing of films will be done in Rochester until enough 
complicated processing machines can be built for it to be done 
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Cross-section of Kodachrome film, showing emulsions 

at other strategic points. At the present time, the film is avail­
able only in 16·millimeter size but will probably be available 
later in 35 millimeter. No arrangement has been made to pro­
duce duplicates but no doubt this problem will soon be solved 
by the Eastman laboratories. 

Kodachrome is the invention of Leopold Mannes and Leo 
Godowsky, Jr., both of whom are well-known in the musical 
world. Their original conception was brought to fruition in 
collaboration with and under the able guidance of Dr. C. E. K .  
Mees, to  whom much credit is due for this outstanding devel­
opment.-F. D. McHugh. 
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HEAVY�TER 
THE discovery of the isotope of 

hydrogen, the so-called "heavy hy­
drogen" or deuterium, and its suc­

cessful separation from the light variety, 
has excited great interest in scientific 
circles_ In order to understand this in­
terest, it is necessary to review briefly 
some of the important roles which hy­
drogen plays in the sciences of chem­
istry, physics, and biology. 

Hydrogen is not the most abundant 
element on earth-that position goes to 
oxygen-but it is the one which is pres­
ent in more chemical compounds than 
any other. Moreover, it is present in 
many of the objects which we meet in 
our scientific studies and every-day life. 

Water consists of molecules, 
each of which contains one 

A New Hydrogen and a New Water . . .  Chemical 

and Physical Properties Distinctly Different From 

those of Plain Hydrogen and Plain Water 

By H A R O L D  C. U R E Y, Ph.D. 
Professor of  Chemi stry, Columbia U niversity 

teresting experiments on the properties 
of heavy, positively charged particles of 
atoms, the so-called nuclei, by means 
of heavy hydrogen. Little has yet been 
done on the biological effects of heavy 
water, but such experiments also will 
probably be valuable in understanding 
more of living processes. 

They formed compounds of the same 
kind, and it was impossible to separate 
these two atoms by the usual methods 
which are used in chemistry for the 
separation of elements. Two such atoms 
were referred to as isotopes. 

Later, by deflecting charged atoms in 
electric and magnetic fields, Sir J .  J. 

Thomson showed that the ele­
ment neon consisted of two va­

atom of oxygen and two of hy­
drogen, and being the most 
common liquid on the surface 
of the earth, is used most ex­
temively in scientific work. A 
very large fraction of our 
chemical reactions which are 
studied in our scientific labora­
tories and used in industrial 
processes take place in the 
presence of water. On the other 
hand, since all living organ­
isms live essentially in water, 
it is most important, from the 
standpoint of biology and in 
everyday life. 

H OW important is heavy water likely to be in a 
practical way? The Science Advisory Board of 

the National Academy of Sciences and National 
Research Council, composed of K. T. Compton, 
Campbell, Bowman, Dunn, Jewett, Kettering, Leith, 
Merriam, and Millikan, makes the following perti­
nent comment in its Report : "A 'scoop' for Ameri· 
can science was the discovery of the heavy isotope 
of hydrogen-hydrogen of twice the atomic weight 
of ordinary hydrogen. This opens up the possibility 
of forming an entire new group of hundreds of 
thousands of organic chemicals, with properties dif­
fering somewhat from those which are now known. 
This is a most interesting problem, whose technique 
is pretty well mapped out, which is of enormous ex­
tent, and which is practically certain to yield chemi­
cal compounds with valuable new properties-par­
ticularly in the field of drugs, medicines, and dyes." 
Thus heavy water will not be a laboratory plaything, 
and we venture the prediction that it will reach 
every reader's life in some practical way within five 
years. The article here presented is published in co­
operation with the American Institute, New York 
organization of scientists.-The Editor. 

rieties of atoms, the one variety 
having a mass of 20 units and 
the other a mass of 22 units, 
using the mass of the oxygen 
atom as equal to 16 units. Fol­
lowing this, studies by Aston, 
using a similar method of in­
vestigation, have shown that a 
large number of our chemical 
elements consist of  mixtures of 
atomic species differing in 
mass. The element tin consists 
of 11 such varieties ; the ele­
ment sodium has but one ; and 
the element chlorine two, and 
so on. The methods which 
these men used were able to 
detect an isotope if it were 
present to the extent of about 
one percent of the total num­
ber of atoms. 

Moreover, the hydrogen at­
om is the simplest in its struc­
ture of all the atoms we know. 
It consists of but two particles, 
a heavy central positively 
charged particle, and a light 
negatively charged particle. 
Because of the simplicity of 
this atom, it has been possible to devise 
theories of its structure which can be 
checked exactly against the experimen­
tal properties, and this exact theory of 
the hydrogen atom has enabled us to 
understand in a less exact fashion the 
structure and properties of more com­
plex atoms. 

FOR these reasons, a new hydrogen, 
a new water, and all of the new 

chemical compounds containing hydro­
gen, make possible some very inter­
esting studies in three of  the major 
sciences. We have already secured a 
much better understanding of the de­
tails of chemical reactions involving 
hydrogen by using the heavy variety. 
Physicists also have made some very in-
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Until about 1911 ,  it was generally 
supposed that all of the atoms of each 
element were exactly identical. At that 
time we knew that they consisted of a 
positively charged heavy central nucleus 
and a number of electrons carrying 
negative charges moving in some fashion 
about this nucleus. It was assumed that 
the masses of these particles were the 
same for all atoms, and that the num­
ber of charges was the same. However, 
a study of radioactive elements showed 
that two varieties of atoms of a single 
element, differing only in mass from 
each other, the electrical charges 
throughout being the same for the two 
atoms, certainly existed, and it was 
found that two such atoms had pre­
cisely the same chemical properties. 

ANOTHER method which 
ft has been used in recent 

years for the detection of isotopes is the 
method of molecular spectra. The wave­
lengths of light emitted by molecules 
depend upon the masses of two atoms 
in the molecule, and the theory is suffi­
ciently well developed so that it was 
possible to predict exactly what the 
effect of mass on the spectrum should 
be. By the use of molecular spectra, 
oxygen was shown to consist of three 
isotopes having masses 16, 17, and 18 ; 
carbon of two, whose masses are 12 and 
13 ; nitrogen of two, whose masses are 
14 and 15. In this way it was possible to 
detect the presence of an isotope which 
constituted only about one part in 1000 
of the total number of atoms. 

Indications that there should be all 
isotope of hydrogen came from the d,;-
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termination of mass of  the hydrogen 
atom by two different methods. The one 
method depends upon the average mass 
of the two hydrogen atoms in their 
proportions in natural hydrogen, and 
the other determines the mass of the 
light one only. When reduced to the 
same standard of mass, these two re­
sults disagreed, and the difference, as  
pointed out  by  Birge and Menzel, could 
be understood if there were 
one part of a hydrogen atom 
of mass< 2 in 4500 of hydrogen 
atoms of mass 1. This indi­
cated that if the hydrogen 
isotope were present in natural 
hydrogen, it must be so rare 
that none of the methods used 
for its detection would be 
successful. Some other method 
of attack on the problem was 
necessary. 

ATHEORY of the solid state 
proposed many years ago 

by Debye made it possible for 
us to calculate the difference 
in boiling points of hydrogen 
and deuterium, and this calcu­
lation showed that their boil­
ing points differed by appre­
ciable amounts, and that they 
should be separable by dis­
tillation, much in the same way 
that water and alcohol are 
commonly separated. 

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

topes of hydrogen would be a long and 
expensive process, and much of the in­
terest in this problem has come as a 
result of the discovery by Dr. E. W. 
Washburn of the Bureau of Standards 
of the electrolytic method for sep­
arating the hydrogen isotopes. In the 
industrial production of hydrogen and 
oxygen for use in oxy-hydrogen blow­
torches and other purposes, a large 
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ing to rationalize our observations and 
experiments by means of theories, the 
theories being really only exact methods 
of describing the observed phenomena. 
Throughout all our chemical theories, 
the masses of the atoms play an im­
portant part. Our kinetic theory of 
gases, for example, states that the num­
ber of  collisions between the molecules 
of a gas is inversely proportional to 

A special method of detect­
ing this isotope was required, 
for the deflection of charged 
atoms in magnetic and electric 
fields could not be used for 

Professor Urey, who has just been awarded the Nobel 
Chemistry Prize for his discovery of heavy hydrogen 

the square root of their 
masses ; and the velocities 
with which chemical reactions 
proceed also depend upon the 
masses of the atoms concerned. 
Many other considerations en­
ter into such theories, but this 
is always one important con­
stant. Up to this year, we have 
never been able to determine 
directly whether the theory 
and experiment agree, for, if 
we worked with atoms of  
different elements, their char­
acteristics changed in other 
ways in addition to the mass. 
Only with the separation of 
the two hydrogen isotopes 
were we able to attack this 
problem directly. We can now 
test the theories dealing with 
the velocities of chemical re­
actions, the thermodynamic 
properties< of substances, and 
other similar phenomena by 
using the two varieties of hy­
drogen. The ratio of masses 
is conveniently large, so that 
comparatively large effects are 
to be expected. 

the detection of the hydrogen isotope, 
since its abundance even in the pre­
pared samples would be too low. The 
method of molecular spectra also could 
not be used, for the spectrum of hydro­
gen gas is  particularly difficult to 
analyze. In 1913 Bohr showed that the 
wavelengths of  light emitted by hydro­
gen atoms should depend on the masses 
of these atoms, and his theory gave a 
quantitative relation between these 
masses and these wavelengths so  that 
this method could be used in the case 
of the hydrogen isotopes, though it can­
not be used in the case of other atoms. 
The spectrum of hydrogen in the visi­
ble region consists of four wavelengths 
lying in the red, the blue-green, and two 
in the violet. Calculations using Bohr's 
theory showed that the wavelengths of 
the light emitted from the deuterium 
should be displayed toward the violet 
side of these lines by about 1 .8, 1 .3, 
1 .17, and 1 .08 Angstroms for these four 
wavelengths respectively. We found 
that these wavelengths were present 
both in ordinary hydrogen and also in 
the concentrated sample, thus proving 
the existence of the heavy isotope. 

The method of distillation of liquid 
hydrogen for separating the two iso-

nickel cell is used, containing two 
electrodes which are separated from 
each other by an asbestos diaphragm. 
When the current flows through a po­
tassium hydroxide solution in the cell, 
hydrogen is formed at the one electrode 
and oxygen at the other. The hydrogen 
gas which escapes from the cell con­
tains about one-quarter to one-sixth as 
much deuterium as the water in the 
cell. As a result, the heavy isotope in­
creases in concentration in the residual 
solution of the cell. 

As a result of this, the liquor in these 
electrolytic cells contains about 1 part 
in 1200 of deuterium, so that the con­
centration of deuterium in perhaps 100, 
000 gallons of water in this country is 
already as high as that which Dr. 
Brickwedde was able to produce by the 
distillation of hydrogen. By modifying 
this method, it is possible to prepare 
pure heavy water, which is now being 
done in quite a number of laboratories 
in this country and abroad. Professor 
G. N. Lewis of the University of Cal­
ifornia was the first to secure it in a 
highly concentrated form. The cost of 
this heavy water is now about 75,000 
dollars a gallon. 

In science, we are constantly attempt-

Early in 1932, Dr. Ritten­
berg and I made some calculations on 
the equilibrium constants of certain 
chemical reactions involving hydrogen, 
chlorine, and iodine. Thus, if hydrogen 
iodide gas, whose molecules consist of 
one atom of hydrogen joined to one 
atom of  iodine, is heated to 300 or 400 
degrees, Centigrade, the gas partially 
dissociates into hydrogen gas and iodine 
gas, so that only about 20-25 percent of 
iodine remains in the form of hydrogen 
iodide. Our calculations show that the 
percent dissociation of hydrogen iodide 
should depend upon whether the light or 
the heavy hydrogen was used. The dif· 
ferences to be expected were rather 
small-of the order of magnitude of  a 
few percent. During the past year, we 
have checked the predictions of the 
theory, and have secured exact agree­
ment between them. Other examples 
have been observed. Thus we find that 
the chemical properties of  the two hy­
drogens are different by measurable 
amounts, and in fact, they are so differ­
ent that, had the two hydrogens been 
present in natural hydrogen in approx­
imately equal amounts, the variation 
in the chemical properties of hydrogen 
could not possibly have been overlooked 
and would have been evident from the 
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beginnings of scientific chemistry. 
The physical properties of the two 

hydrogens and their compounds are 
also distinctly different. First of all, 
the melting points of the two hydrogens 
differ by about 4.7 degrees, Centigrade, 
which is a very large percent change, 
for the melting points are 13.9 and 
18.6 degrees above absolute zero. More· 
over, the melting points of the light 
and heavy water differ by 
3.8 degrees, Centigrade, and 
the boiling points by 1 .4 de­
grees. Other physical proper­
ties differ for the two com­
pounds of the light and heavy 
hydrogen respectively. The 
refractive indices, surface 
tension, melting points, boil· 
ing points, densities, viscosi­
ties, and so forth, may all be 
different. All these differ­
ences must be due j ust to the 
change in the mass of these 
atoms, and though none of 
them can be said to be clearly 
understood at the present 
time, the deuterium and its 
compounds enable us to 
make a much better attack 
on the problem. 

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

gated, certain fluorescent bacteria do 
not give out their fluorescent light in the 
presence of heavy water, while other 
varieties continue to emit light. It is 
my own expectation that both animals 
and plants can be acclimatized to high 
concentrations of heavy water, but that 
probably their living processes will be 
much slower. 

The medicinal effects have often 

DURING recent years, we 
have made extensive 

studies on the velocities of 
chemical reactions in water 
solutions, particularly, and 
also in the gaseous state. The 
theory of these reactions is 
in a fair state of develop-

ourlesy \V. c .  olumbla 
Apparatus for obtaining heavy water by the 
electrolytic method described in the text 

ment, but the effect of mass on such 
phenomena will certainly be clarified 
by a study of  reactions in which deu­
terium and its compounds replace hy­
drogen and its compounds. For exam­
ple, we have found that the velocity of 
reaction between the light water and 
aluminum carbide to form methane is 
about 23 times as great as the reaction 
between heavy water and aluminum 
carbide to give the heavy methane. 
This is really an enormous difference, 
and very easily measured. Such studies 
give us a grasp on reaction kinetics 
quite beyond our dreams of a few years 
ago. 

The biological interest of the heavy 
water can hardly be overemphasized, 
since all living things live essentially 
in a water solution. Up to the present 
time, experiments, particularly by G. N. 
Lewis and H. S. Taylor and their co­
workers, indicate that animals die when 
placed in deuterium of high concentra­
tion, though they are able to live in 
the 30 percent water. The evidence in 
regard to plants is more contradictory. 
Professor Lewis finds that tobacco seeds 
do not sprout in deuterium oxide, while 
Dr. Chessley and Dr. Suguira find that 
wheat seeds do sprout in such water. 
In other cases that have been investi-

been mentioned, but mostly without 
adequate foundation. Experiments made 
on the effects of deuterium on cancer 
seem to indicate that there is little differ­
ence in the behavior of such tissue 
in the presence of either light or heavy 
water. The contribution which deu­
terium will make to medicine will be 
through a better understanding of the 
fundamentals of living processes rather 
than through its use as a medicine 
directly. By its use we can follow the 
course of food, for example, through 
the body. We feed the animal a food 
containing heavy hydrogen, and then 
watch for the heavy hydrogen in various 
parts of the body. 

The nucleus of the deuterium atom 
is at present one of the most delightful 
playthings for physicists. In recent 
years, we have learned to transmute the 
elements one into another. This is ac­
complished by bombarding these atoms 
with very high speed particles, using 
the high-voltage machines which have 
been developed particularly by Law­
rence, Lauritsen, Tuve and van der 
Graaff in this country, and by Ruther­
ford and his associates in England. The 
particles which have been used in the 
past are the proton, which is the nucleus 
of the hydrogen atom, and the alpha-
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particle, which is the nucleus of the 
helium atom. 

Recently, we have discovered the 
neutron, which is an uncharged parti­
cle of small dimensions having a mass 
nearly equal to that of the proton, and 
the deuteron or nucleus of the deu­
terium atom. The most intense source 
so far known for the neutrons is se­
cured by bombarding beryllium with 
the deuterium nuclei. 

As a result of such bombardment, 
lithium is converted by helium, and ber­
yllium, boron, carbon and nitrogen are 
converted into other elements. One of 
the most interesting of these is that 
observed by Rutherford in England, 
and by Professor Ladenberg and his 
colleagues at Princeton. They bom­
barded deuterium atoms with the deu· 
terium nucleus and succeeded in pro­
ducing a hydrogen atom of atomic 
weight 1 and another hydrogen atom 
of atomic weight 3. This still heavier 
variety of hydrogen of atomic weight 3 
has also been observed to be present in 
natural hydrogen to the extent of about 
1 part in 10 billion_ Its separation from 
the light hydrogen would involve an 
enormous expenditure of effort and if 
it could be separated, would cost 
millions of times the cost of the hydro­
gen of atomic weight 2 .  In these 
processes large amounts of energy are 
liberated in the individual process. The 
over-all consumption of  energy is much 
greater than that produced, however. 

One problem which challenges phy­
sicists particularly at the present time 
is the structure of the atomic nucleus. 
We understand fairly well the structure 
of the electronic atmosphere of atoms, 
that is, the outside structure, but the 
structure of this minute central sun 
of the atom is quite unknown at the 
present time. In unraveling this struc­
ture of the nucleus, the deuterium nuc­
leus, or deuteron, will certainly play 
an important part. It is the simplest 
nucleus except the nucleus of  the light 
hydrogen atom, and it is supposed at 
the present time that it consists of  two 
particles. Just as the hydrogen atom 
enabled us to develop an exact theory 
for that atom, and to understand in a 
less exact fashion the structure of other 
atoms, so we may expect that the deu­
teron will enable us to make an exact 
theory for it, and a less exact one for 
other atomic nuclei. 

I HAVE indicated some of the uses for 
heavy hydrogen. In the past the uses 

for it multiplied so rapidly in the hands 
of a host of research workers that I 
think it was quite impossible for any 
of us to foresee at the time of the dis· 
covery the many uses to which this atom 
could be put in research work. I think 
probably that the developments of the 
future will also be beyond the few in­
dications which I have given. 



PASSENGER ELEVATORS 
FOR FI RST CLASS 

PROVI S I O N  AND 
R E FRIGERATO R ELEVATORS 

ENG I N E ERS ' 
ELEVATO R S  

PASSENGER ELEVATOR 
FOR TO UR IST 

LAU NDRY 
ELEVATO RS 

Location and shaft lengths of the many different types of elevators aboard the N ormandie 

SEA-GOING ELEVATORS 
World's Largest Liner Has 23 Elevators 

Especially Designed for Ocean Operation 

THE new world's largest liner Nor­
mandie, which was built by the 
French Line and is now on her 

maiden voyage, is more than a great 
merchant vesseL She is a self-contained 
city with a potential population of 3500_ 
This luxurious "city-structure" of 14 
stories has, in addition to modern plumb­
ing, lighting, telephones, radio broad­
casting, fire and police systems, the 
most complete elevator service of any 
ship afloat. There are, to be exact, 23 
elevators-for passengers and freight, 
for storerooms and kitchens, ' and even 
for motor cars which passengers may 
carry with them to  Europe. 

Elevators in buildings are compara­
tively simple because a building main­
tains a vertical position. At sea the ele­
vator problem becomes more difficult 
because of the pitching and rolling of 
ships, and further because of constant 
exposure to the corrosive action of 
salt air. 

Ship elevators, therefore, are designed 
especially for sea-going service. The 
automatic electric switches of those on 
the N ormandie will not swing with the 
motion of the ship and thus operate ele­
vators prematurely ; the machinery will 
not spill oil ; and the electric cables 
beneath cars are confined in a protective 
sheath to discourage any tendency to 
whip around equipment in the hoistway. 
Safety devices are provided on the cars 
for the protection of the passengers-

and on the counterweight for the pro­
tection of the ship and those members 
of the crew who may be stationed below 
the elevator's lowest landing. 

To combat corrosion, all elevator 
parts are treated in accordance with the 
most rigid shipboard practice. All ex­
posed metal surfaces are painted with 
red lead, and electrical equipment is 
coated with a special water-resistant 
varnish. Vital operating parts of the 
safety devices are rust-proofed to allow 
free motion at all times, and lead and 
armored-cable construction is used for 
electric wiring. Eleven of the elevators 
are for passengers and 12 are used to 
carry provisions, baggage, laundry, and 
so on. Fifteen of the total were manu­
factured and installed by Ateliers Otis 
Pifre, the French affiliate of the Otis 
Elevator Company. 

FIRST class passengers have seven 
elevators at their disposal, four of  

these having a capacity of 4000 pounds 
each, or approximately 25 persons and 
being automatic, self-leveling, Otis ma­
chines. By means of these, first class pas­
sengers may reach A, B, C, and D 
decks, the promenade deck on which are 
smoking rooms, theater, winter garden, 
staterooms, and so on, and the main 
deck on which there are shops, a library, 
and staterooms. 

Tourist class passengers have a single 
elevator aft which serves their section 

of the ship from the promenade deck 
down to E deck. This section of the ship 
contains, besides cabins and dining 
room, a children's playroom, a covered 
promenade, and a room for mechano­
therapy. 

Third class passengers have a single 
passenger elevator aft, near the stern, 
which serves from B deck down to F 
deck. Engineers and machinists have 
two elevators ; the laundry is served by 
three ; and other ship services are sup­
plied by elevators, built to their needs, 
as shown in the diagram above which 
was especially prepared for use with this 
article. 

Of particular interest is the auto­
mobile elevator which is provided in the 
forward part of the ship to carry auto­
mobiles from E deck down to the hold 
of the ship. A passageway is provided in 
each side of the elevator on E deck so 
that automobiles may be driven aboard 
from either side. Entrance is gained 
through a large hatch which opens at 
the side of the ship. By means of a gang­
way or a special dock elevator, auto­
mobiles are conveyed from the dock to 
E deck. By this special arrangement 
automobiles may be driven aboard and 
will no longer be hoisted on board by 
cable as has been the custom in the 
past. This special elevator carries the 
automobiles down to decks H and G and 
the hold. A special turn-table feature is 
provided on this elevator which permits 
the automobile to be swung to an angle 
of 90 degrees before leaving the ele­
vator. As the hold is narrow in the bow, 
this greatly facilitates the storing of  the 
automobiles. 
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THE AMATEUR AND HIS MICROSCOPE-XVI 

( In Two Parts. Part 2)  AS you will observe, when looking 1\.. through the polarizing microscope 
described last month, the field be· 

comes alternately light or dark for each 
consecutive 90 degrees as the analyzer 
is rotated. Except for the small amount 
of scattered light seen in the dark field 
position, and the slight, almost imper· 
ceptible distortion, the apparatus is as 
useful as one made of  the more expen· 
sive Nicol prisms. 

If you wish to improve the analyzer 
slightly, a better grade of glass may be 
obtained from a photographic manufac­
turer, in which case the grade of glass 
used for making photographic filters, 
known as "flat, optical glass," should be 
ordered. The price of this glass will be 
considerably higher than for ordinary 
lantern slide glass mentioned last month. 

Adj ust the analyzer for dark 
field and place upon the stage 
a thin piece of mica, such as 
may be obtained from a hard· 
ware store for use in oven door 
windows. The field immediately 
becomes light, and if the mica is 
of the proper thickness, beauti· 
ful colors are obtained, ranging 
from green or yellow to magen­
ta. This color may be changed 
by rotating the analyzer. 

If the color is not found to 
be present, the mica plate is 
probably too thick and a few 
layers should be removed. This 
may be done by splitting the 
edges with a small sharp needle, 
removing only a few plies at a 
time until the colors are ob· 
tained. 

THRILLS FROM A 

HOME-MADE POLARIZER 
B y  P H I  L I P  R .  TAR R 

for varying the crystal color patterns. 
Crystals producing color belong to 

the class of double refracting materials. 
Others simply appearing as seemingly 
luminous crystals on a dark background 
may also belong to this class, but trans· 
mit a limited amount of one of the po­
larized rays to the analyzer, with the 
result that few or no colors are pro­
duced. Often a slight fringe of color 
may be seen around the edges and 

In most cases it is relatively easy to 
prepare chemical crystals for either per­
manent or temporary mounting. A great 
many chemicals will crystallize in beau­
tiful forms from water or other solu­
tions. The same chemicals will often 
give forms in dilute solutions different 
from those obtained from stronger solu­
tions. Ordinarily a few drops of dilute 
solution may be placed on a clean slide 
and set aside in a cool place for a few 

hours. The best results are ob­
tained when the slide is cleaned 
thoroughly with the cleaning 
solution mentioned last month, 
so that the chemical solution 
spreads out, preventing an oth­
erwise concentrated mass of 
crystals. In other cases crystal­
lization may be speeded up by 
gently applying heat to the slide. 
Few chemIcals produce the best 
crystals by this method, how­
ever, and slow crystal growth is 
preferable. 

l)OT ASSIUM dichromate, po­
r tassium chlorate, potassium 
oxalate, oxalic acid, copper 
chloride, copper sulfate, nickel 
ammonium sulfate ( one of the 
most beautiful crystals formed) ,  
cobalt chloride, and innumer­
able other such chemicals may 
be crystallized in this manner. 

A S a further experiment, bevel 
.tl. the edge of the mica plate 
with a sharp razor blade, so 
that the beveled portion is at 
least one·sixteenth inch wide. 
Examine this edge while rotat· 
ing the analyzer. A multitude of 
beautiful colors will be seen, ar­
ranged in rainbow fashion but 
many times more brilliant than 

Figure 6:  The polarizing apparatus in use. Mica 
plate is being held below the microscope stage 

Other chemicals may be pre­
pared by melting a small amount 
on a glass slide and allowing to 
cool slowly. Salicin, menthol, 
sulfanol, and others may be 
treated in this manner, but are 
preferably dissolved and crys­
tallized from their respective 

a rainbow and ever changing as the 
analyzer is turned. 

After adjusting the mica plate so as 
to obtain colors, it should be bound with 
paper tape ( as in Figure 4, last month's 
installment) and retained as a part of 
the equipment. By placing this plate 
just below the stage ( Figure 6 ) , or be· 
tween the stage and black mirrors ( Fig­
ure 7 ) , many of  the otherwise plain 
effects will be shown in varied colors. 
When examining crystals the mica plate 
may be used to produce beautiful col· 
ored backgrounds, and at the same time 
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very thinnest portions of such crystals. 
Crystals of the cubical system have 

no polarizing effect and therefore ap­
pear only as shadowy forms on the field. 

Quite frequently improperly prepared 
or dulled surface crystals of double reo 
fracting materials may appear to belong 
to the cubical system. When this condi­
tion is suspected, the addition of a few 
drops of  water to the crystals while ex­
amining them will show whether or not 
this is the case. If the crystals are double 
refracting they will immediately appear 
as such when their surface is wetted. 

solutions in liquid. 
Materials such as starch, plant sec­

tions, and some crystals are most beau­
tiful when mounted in Canada balsam. 
It is a good plan to try the balsam 
mounting in all cases, since crystals are 
quite often more brilliant when em­
bedded in this medium. 

A most beautiful sight may be seen 
by preparing a slide containing a solu­
tion of nickel ammonium sulfate and 
patiently watching it under the micro­
scope until crystal growth begins. The 
thrill of seeing crystal growth with po-
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Experiments that are Beautiful but Equally 

Practical . . .  M any Useful Applications in the 

Industries . . . Examining Structural Models 

larized light, especially against a dark 
field, undoubtedly constitutes one of the 
"ultimate thrills of the microscope." 

Many useful applications of polarized 
light have been made in industry, such 
as measuring the concentration of sugar 
solutions, the analysis of stresses in vari­
ous machine parts and beams, and the 
study of liquid flow around various 
shapes. Measurement of  the concentra­
tion of sugar solutions is based on the 
fact that the plane of polarization of 
light transmitted through the solution 
is rotated, and the amount of rotation 
is a function of the concentration. This 
cannot be shown with an ordinary mi­
croscope, since a fairly great depth of 
solution is required. A special instru­
ment known as the "sacchrinometer" is 
used for this purpose. 

STRESS examination in structural 
parts is shown in the accompanying 

illustrations of two small Celluloid 
angles ( Figure 8 ) , one with a rounded, 
smooth corner, the other with a sharp, 
square corner. The small areas enclosed 
within the circles should be  placed in 
the field o f  vision under the microscope, 
and by clamping one leg to the stage as 
shown in Figure 7,  the corners may be 
stressed by pressing inward on the free 
end. The effects are shown plainly in 
Figure 9. Notice that the sharp-cornered 
angle is very brilliant when seen against 
a dark field, while the smooth, rounded 
corner is only slightly luminous ; and 
further, that the illuminated area is more 
evenly distributed. These lighted areas 
bear an almost direct relationship to the 
amount of stress, and show clearly that 
rounded corners distribute stress, where­
as sharp corners concentrate the same 
stress in small areas. 

In actual practice the stress in vari­
ously shaped machine parts is studied 
by making scale reproductions of  the 
part under investigation in Celluloid 
and studying the effects under polarized 

light. Gear teeth shapes, beam shapes, 
structural frames, and many other such 
subjects are studied by this method. 
[This was described in SCIENTIFIC 
AMERICAN, November 1932, pages 280-
283 ; "Looking at Stresses," by Prof. 
M. M. Frocht.-Ed.] 

Another easily prepared illustration 
of stress may be obtained by clamping 

-

Figure 7: 'Mica plate held lower 
than in Figure 6. A Celluloid angle 
being examined for corner stresSes 

a small glass plate between the j aws 
of a small clamp or calipers, as shown 
in Figure 10. When either point of con­
tact between clamp and glass is viewed 
with the analyzer set for dark field, the 
effect shown will be seen. Notice how 
the clamp jaw is attempting to push a 
wedge-shaped area of glass away from 
it, which is consequently being held 
back by similar wedge-shaped areas on 
either side. The two dark areas be-
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tween the three wedges are holding all 
three together at the same time. These 
dark areas are "between two fires," so 
to speak, and since they are holding 
together three parts of a body, two of 
which are being stressed in one direc­
tion and one in the opposite direction ,  
they are said to  be " in  shear stress." 

The effect of stress as shown in the 
illustrations is produced because singly 
refractive materials, such as glass and 
Celluloid, often become doubly refrac­
tive when compressed. By placing the 

Figure 8: The two angles of Cellu­
loid employed in the experiment 

mica plate below the stage the stress 
effects will be seen in varied patterns 
of color. 

THE flow of liquids around variously 
shaped objects, such as experimental 

boat hulls, has been studied with 
polarized light in a most interesting 
manner. A water canal with glass sides 
is placed between a large illuminated 
polarizer and analyzer. The canal is 
connected to large pumps which cir­
culate the water at the desired speed. 
The scale models of sections or other 
objects are then arranged in the water 
on wires, so as to be held within the 
field of vision of the polarizing ap­
paratus. So far, not a thing can be 
seen, other than the usual light and 
dark fields. However, with the field ad­
justed to the dark position, a regulated 
amount of oil having a certain refrac­
tive power is introduced into the water 
canal and immediately things begin to 
happen. Each small particle of oil pro­
duces a luminous path showing every 
minute eddy and current around the 
cbj ect. 

Editor's note : So far a s  we, know, there is no 
general treatise on polariz e d  light, of a suit. 
able nature to recommend to the amateur a s  a 
theoretical and practical guide.  All physics 
textbooks explain polarized light, of course, 
and such books as Edser's "Light for Students, " 
and Houston's "Treatise on Light" c ontain 
chapters on its theory. The author of the above 
article  recommends Thorpe's " Dictionary of 
Applied Chemistry," and Clark's "Practical 
M ethods in Microscopy." 

Figure 9:  Stresses exhibited at the corners of the two angles 
shown in Figure 8. The rounded one is the one at right 

Figure 10:  Left, Glass plate under localized stress. Right: 
The stresses at one of the (magnified ) jaws. See the text 



DID MAN EXIsT 
MIOCENE EpOCH? 

IN 
THE 

By J. RE I D M O l  R 
Fellow of the Royal Anthropological Institute, 
M ember o f  L'Institut International D' Anthropologie 

IT IS now some 25 years since the 
first flint implements were found 
in a deposit of the Pliocene Epoch 

in Suffolk, England. In those days it 
was generally believed, with an almost 
dogmatic intensity, that the earliest 
human beings had only appeared on 
this earth at a much later epoch, and 
the announcement of the discoveries in 
Suffolk was the signal for the waging 
of  a fierce scientific battle, which con­
tinued with increasing violence for 
many years, and has only recently 
come to an end. At long last, the ma­
jority of competent investigators who 
have examined the specimens excavated 
from the Pliocene deposit of Suffolk 
are agreed that they represent the work 
of  man, and with this acceptance the 
first stage in the fight for the recogni­
tion of the greater antiquity of man 
may be said to have terminated. 

The Suffolk Bone Bed, as it is called, 
in which the Pliocene works of man 
have been discovered, is clearly from the 
nature of its contents formed largely of 
the remains of an ancient land surface 
which existed in eastern England for a 
very prolonged period prior to the sub­
mergence of that area beneath the sea 
which laid down the shelly sands, called 
the Red Crag, which overlie the Suffolk 
Bone Bed. We know that this land sur­
face must have been present for a 
greatly extended epoch of time, because 
in the Bone Bed are found the remains 
of certain terrestrial mammals which 
by their types can be referred with con­
fidence to the Miocene Epoch, while 
others are to be relegated to phases of 

the Pliocene. The Suffolk Bone Bed was 
laid down toward the close of the latter 
epoch, and thus we can say that the 
flint and bone implements in this de­
posit cannot be later in date than the 
Pliocene. 

But recent examination of the large 
series of specimens now available for 
study has shown that we are not deal­
ing with implements of only one kind 
and period in the Suffolk Bone Bed. 
This examination has, in fact, made it 
clear that at least four distinct groups 
of artifacts occur in this deposit, and 
that these were made by successive 
races of men who inhabited eastern 
England before the marine beds of the 
Red Crag were laid down. 

To attempt to explain what happened 
in the remote past in this part of the 

world, it is necessary to imagine our 
present land surface with its various 
deposits containing relics of man, to­
gether with the material evidences of 
our modern culture, being by some 
process destroyed and finally swept by 
marine action into a widespread resid­
ual accumulation. In such a deposit 
would lie, cheek by j owl, artifacts of 
very different kinds and antiquity. The 
manner in which the Suffolk Bone Bed 
might have been formed is shown in 
Figure 1 ,  where the Red Crag Sea is 
supposed to be encroaching upon a 
slowly sinking land surface composed 
of early Pliocene and Miocene deposits. 
As the land surface was eroded by 
marine action a shore-line accumula­
tion would be formed by slow degrees, 
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Figure 1 :  Diagram showing the ancient land surface of eastern England in 
process of submergence by the Red Crag Sea. The encroachment was gradual 

in which would be incorporated flint 
implements and mammalian remains 
embedded in the deposits attacked by 
the sea, and those lying upon the land 
surface. 

For a considerable time after the 
first announcement was made of the 
discovery of Pliocene flint implements 
it was necessary, in view of the op­
position to this claim, to concentrate 
upon the primary task of establishing 
the fact that these specimens had been 
humanly flaked. This led to the carry­
ing out of a prolonged series' of ex­
periments in the natural and artificial 

Figure 2: Left_ Primitive implement 
Figure 3: Right. A rostro-carinate 

fracture of flint, and threw much light 
upon an hitherto obscure problem. But 
the further critical examination and 
classification of the Pliocene artifacts 
of eastern England which it has now 
been possible to undertake, is leading 
to certain unexpected and far-reaching 
conclusions regarding the antiquity of 
the specimens, and it is my purpose 
briefly to set forth these conclusions 
here. 

IT will be realized that it is by no 
means an easy task to decide as to the 

relative age of the flint implements as­
sembled in the Suffolk Bone Bed. In 
the case of the remains of terrestrial 
mammals, the paleontologist can sort 
them out according to their various 
types, and by means of acquired knowl­
edge assign them to the Miocene and 
early Pliocene Epochs. But, in dealing 
with the flint artifacts, no such acquired 
knowledge is available. It is not known, 
by other discoveries in different parts 
of the world as it is with the mam­
malian remains, that a certain type of 
primitive flint implement found in the 
Late Pliocene bed of East Anglia in a 
derived state occurs elsewhere in an 
Early Pliocene or Miocene accumulation 
under conditions which make it prob-
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able that such specimens were III use 
in either of those epochs. 

It becomes necessary, therefore, to 
approach this problem from another 
angle, and to endeavor, by an examina­
tion of  the types, patination, and condi­
tion of the Suffolk Bone Bed speci­
mens, to form a judgment as to their 
relative antiquity. As is known, the 
somewhat unsatisfactory term "patina­
tion," as applied to the flaked surfaces 
of a flint, refers to the changes in color 
and texture which, so  far as we know, 
are brought about by some process at 
present not satisfactorily explained, 
operating over a considerable period of 
time. 

When the Pliocene implements of 
eastern England are examined it is seen 
that among them are numerous exam­
ples which exhibit, on one and the same 
specimen, flaking of one or more 
periods, and that the patination of these 
non-contemporaneous flake-scars ex­
hibits a markedly different coloration_ 
A similar state of affairs is, of course, 
well known among flint implements of 
later ages, and testifies to the fact that 
ancient man, when he sometimes found 
a specimen made in the past, and al­
ready patinated, proceeded to re-flake 
it to suit his own purposes. 

IT IS also apparent, in the case of  the 
Pliocene implements, that the four 

types of patination represented upon 
the reflaked specimens can be precisely 
matched by that to be observed upon a 
series of artifacts which are each differ­
ent in their forms and condition. Thus, 
for example, the oldest implements are 
thick and coarsely flaked, exhibit a 
peculiarly archaic washed-out yellow 
color, and have evidently been subjected 
to very considerable striation and ab­
rasion. The latest specimens, on the 
other hand, are usually white or light 
blue in color, are little if at all abraded, 

Figure 4: Left. Primitive hand axe 
Figure 5: Right. A side scral'er 

and are not thick and coarsely flaked. 
This can easily be recognized by an 
examination of the illustrations accom­
panying this article. Those referable 
to Group 1 ( Figures 2 and 3) in which 
rostro-carinates, or beak-shaped imple­
ments occur, are clearly to be dis­
tinguished from Group 2 ( Figures 4 
and 5 ) , in which, as in Group 3, a 
primitive hand-axe has appeared, while 
Group 3 ( Figures 6 and 7) appears to 
be distinct from the two preceding 

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

groups, and from Group 4 ( Figures 8 
and 9 ) . 

There cannot, in fact, be much doubt 
that in these various groups of Plio­
cene implements we see a gradual im­
provement in technique, and this fact, 
together with the evidence afforded by 
the differing patinations, makes it rea­
sonable to conclude that we are deal­
ing with four "industries," the develop­
ment of which must have occupied a 
considerable space of time. There ap­
pears, indeed, to be as much divergence 
in the matters mentioned between 
Group 1 and Group 4 of the pre-Red 
Crag implements as there is, for ex­
ample, between the Early Chelle an and 
Late Acheulean hand-axes of paleo­
lithic times, and it may well be that 
the gap in time between Group 1 and 
Group 4 of the Pliocene industries is 
actually greater than that separating 
the paleolithic industries already men­
tioned above. 

We see, therefore, that although 
these Pliocene implements are now 
found as a residual deposit, laid down � . . • ' > . .. i . ... . . . " ' .  ' ." " - "  

_i l J � , ,I 
=-.. £1 ,.' =::.. ! 
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Figure 6: Left. Primitive hand axe 
Figure 7:  Right. Square scraper 

toward the close of this epoch, they 
nevertheless extend backward to periods 
long prior to that in which the Suffolk 
Bone Bed was accumulated. Is it pos­
sible more accurately to define these 
periods ? Among the large series of 
specimens recovered from the Suffolk 
Bone Bed is a rostro-carinate which 
appears to be of much significance, for 
it has attached to various parts of its 
surfaces patches of material which, so 
far as a very careful visual examina­
tion goes, is completely indistinguish­
able from what is known as Diestian 
sandstone. 

The Diestian deposit, which occurs 
in Belgium, and at one time existed in 
Eastern England, is represented in the 
Suffolk Bone Bed by rolled lumps 
which, when broken open, often con­
tain the casts of shells and other ob­
j ects. The tooth of a mastodon was 
found many years ago embedded in 
this characteristic material, and its dis­
coverv showed that this creature existed 
prior � to the Diestian period of Lower 
Pliocene times. In the same way the 
maker of the .rostro-carinate implement 
mentioned must, if my conclusions are 
correct, have lived prior to the Diestian 
epoch. Moreover, the patination of the 
flake-scars of this specimen is precisely 
s imilar to that to be observed upon 
others which are clearly later in date 
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than Group 1 of the pre-Red Crag im­
plements. 

It would seem necessary, therefore, to 
relegate the Group 1 specimens to 
some period still further anterior to the 
Diestian epoch than is the rostro­
carinate to which reference has been 
made. If these conclusions are found 
to be sound, they give us much addi­
tional information upon the question of 

Figure 8:  Left. Scraper, Pliocene 
Figure 9: Right. A side scraper 

the antiquity of man. We have seen 
that there is reason to believe that well­
made rostro-carinates and other imple­
ments were being made at least as 
early as Lower Pliocene times, perhaps 
upward of a million years ago. But, 
while this is the case, it seems obvious 
that, old as these works of man are, 
their forms and flaking are not such 
as we would associate with the first 
efforts of emerging human beings to 
shape flint intentionally. 

The specimens of Group 1 are in 
many cases of eolithic types, such as 
were first found by Benjamin Harrison 
in very old deposits in Kent, England, 
but the pre-Crag examples show an ad­
vance upon the Harrisonian eoliths in 
that they are usually made from in­
tentionally struck flakes. It appears 
that in the pre-Crag Bone Bed of Suf­
folk, we have now revealed a series 
of industries made by various races of 
people who existed long before the 
later makers of the well-known pale­
olithic hand-axes came upon the scene. 
It is also possible that these imple­
ments which now lie in the Suffolk 
Bone Bed were at one time embedded 
in various deposits which, in the course 
of great periods of time, had been laid 
down on the old land surface of 
Eastern England. From these they were 
finally removed by marine action when 
East Anglia sunk beneath the sea, 
about 500,000 years ago, and today they 
are confronting archeologists with a 
very complex and important problem. 

IF the evidence they afford can be 
read aright, we shall be able to know 

much more about the antiquity of our 
species, and perhaps at last be enabled 
to say when the momentous appear­
ance of man upon this planet took 
place. But this cannot be done at pres­
ent. The trail of ancient man is leading 
us into strange and archaic regions 
and its beginnings remain hidden in 
the mists of antiquity. 



A leader of the tribe of Diesel-powered main-line trains : The famous Zephyr 

THE railroads of the United States 
are confronted today with the 
most acute crisis in their entire 

history_ Whether any of the programs 
for rehabilitation that are now being of­
fered are adopted or not, I am satisfied, 
in view of the courage and genius for 
achievement which have consistently 
characterized America's railroad exec­
utives, that they will find a satisfactory 
solution to their present difficulties_ 
Aside from any program that may be 
adopted, the fact remains that the rail­
roads will still be faced with an im­
perative demand for reduced operating 
costs. Because I am entirely confident 
that this demand for more efficient oper­
ation will remain after all of the other 
now pressing problems have been re­
solved into a satisfactory answer, I am 
optimistic with reference to the future 
of the Diesel engine in railroad service. 

We know that the Diesel engine is the 
most economical prime mover avail­
able, and we know further that this type 
of power plant can be successfully ap­
plied to main line railroad trains and 
locomotives. In short, because Diesel 
power provides the most satisfactory 
answer to the railroads' demands for 
economy, a most vital peed at present, 
I feel certain that they will adopt this 
type of power as widely and rapidly as 
their financial condition will permit. 
This does not seem unduly optimistic 
to those who are familiar with the his· 
tory of the Diesel engine in other fields 
as well as with recent engineering ad­
vances, some of them quite revolu­
tionary in character, in the design and 
construction of the Diesel.type engine. 

Operating figures for the high-speed, 
main· line, Diesel-powered passenger 
trains which have recently been placed 
in service in this country do not cover 

308 

a period long enough to be conclusive. 
Nevertheless, such figures as are avail­
able indicate the possibilities of this 
type of equipment and they are most 
encouraging. For instance, figures com­
piled for one month's scheduled service 
of the Burlington Zephyr show its oper­
ating cost to be only 25 percent of the 
total revenue derived from its service. 
So great has been the public's ac­
ceptance of this train, that its capacity 
is being increased from 72 passengers to 
1 1 2  passengers, by the addition of a 
fourth car now under construction. 

The Diesel·type engine presents ad-

DIESELS 
Diesel Most Economical Pri 

to Demand for Lower Opt 

or Switching Service . . . 

By G E O R G E " 
President, W intol 

THIS is the last of a series of three independ-
ently written articles concerning railroad mo­

tive power. Since the Diesel engine for main-line 
work is the newest entry into the field, it quite 
naturally came after publication of the articles on 
_�team locomotives and on electrification. From 
the three we have no conclusion to present as we 
believe that our articles have given sufficient facts 
for the reader to judge for himself. However, since 
Mr. Codrington's article was necessarily written 

vantages other than economy which ap· 
peal to progressive railroad executives, 
but on the basis of economy in operat­
ing cost alone, the Diesel engine cannot 
be ignored when plans for securing 
more efficient operation are being formu­
lated by our railroad leaders. The in­
troduction of Diesel power into main­
line railroad service comes at a time 
which, although most distressing to the 

One that gave such a good account of itself on a tr� 



IN fulLs 
e Mover . . .  Offers Solution 

lting Costs . . . Main Line 

ecord Runs Point the Way 

C O D R I N G T O N  
ngine Corporation 

concurrently with the two former ones three 
months ago, it was impossible to present within 
the body of the story any detailed figures as to 
operating costs of the new type of train. There· 
fore, for further guidance of interested readers, 
we present in the Digest section of this issue certain 
late information concerning operating costs of the 
famous Burlington Zephyr which now is on a 
regularly scheduled run. These cost figures were 
obtained independently of Winton.-The Editor. 

railroads themselves, is quite favorable 
to the adoption of new equipment. The 
railroads must do something to improve 
their condition and one of the things 
that presents itself as a solution to a 
maj or problem is the Diesel engine. To 
provide means and ways whereby the 
roads may emerge from the distressing 
condition of the past five years into the 
light of a new and more profitable era 

ontinental run that it smashed many railroad records 

presents a challenge which railroad ex­
ecutives have accepted with courage and 
confidence. In no other phase of the 
situation has this been more forcefully 
demonstrated than in the introduction 
of revolutionary new equipment, such 
as the new streamlined, high-speed pas­
senger trains. 

While the percentage of  obsolescence 
in equipment is extremely high, never­
theless many roads will undoubtedly 
find it impossible to make extensive pur­
chases in this direction for the present. 
This will probably result in revamp­
ing some of the equipment now in use. 

However, even in the face of such a con­
dition, the Diesel engine stands a good 
chance of displacing some of the motive 
equipment now in use. At present, 
Diesel locomotives are being developed 
in 600, 900, 1800, and 3600 horsepower 
units, suitable for main-line and switch­
ing service. The economy of these new 
power units gives every promise of re­
sulting in their widespread adoption by 
railroads. 

Another factor which must be con­
sidered is the fact that conservative 
estimates place the deficiency in pur­
chases for maintenance alone which has 
accrued during the last five years at 
400,000,000 dollars, which is the differ­
ence between the expenditures made 
by the railroads for maintenance mate­
rials in that time and the expenditures 
the railroads would have made to move 
the same volume of traffic had they 
spent proportionately as much during 
the period out of earnings as they did 
before the depression. This deficiency 
cannot be permitted to go much higher 
without disastrous consequences. 

The present low earnings of  the rail· 
roads are, of course, due to loss o f  
traffic. Some of this loss is due  to gen­
eral economic conditions and some of it 
to competitive forms of transportation. 
The new high-speed, streamlined, pas­
senger trains offer one method, and a 
most important one, of returning a large 
part of  this lost traffic to the railroads. 
New engineering advances have made 
such trains possible, and it is fortunate 
that streamlining, air-conditioning, and 
the Diesel engine can be combined in 
such equipment, in order to provide the 
essential features of comfort, cleanli­
ness, speed, and economy. The Diesel 
engine can hardly be left out of such a 
p icture of the future of railroads. 
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By F R A N K A. M O N T G O M E R Y, J r. 

ON a farm on the Ogeechee River, 
near Savannah, Georgia, the Fed· 
eral Government is conducting 

experiments with some 275 species of 
bamboo, with the hope of assisting 
southern agriculture to meet the do­
mestic demand for this commodity with 
a steady supply. As a result of these 
experiments groves have been and are 
being established in many states where 
the climate is not too rigorous. With 
their waving crests and almost im­
penetrable thickets of round, reed-like 
stems, these groves are not only com­
mercially valuable but also an attractive 
addition to the landscape. 

About two million dollars' worth of 
bamboo is imported into the United 
States each year, and some time ago the 
Department of Agriculture and other 
interested organizations and individuals 
decided to investigate the possibilities 
of growing at least a part of this volume 
in the South. The results of these pains­
taking experiments are now becoming 
available and it may be said that the 
growing of bamboo will become a source 
of profit to southern farmers-a crop 
that may be likened to the fruits of 
orchards on the farms. Bamboo grown 
in the South is being used in a variety of 
ways, and bids fair to become increas­
ingly profitable. 

THE grove at Savannah is part of a 
46-acre farm known as the "Barbour 

Lathrop Plant Introduction Garden." It 
was presented to the Federal Govern­
ment by Lathrop who has long been in­
terested in collecting bamboo plants. 
The grove itself was started from Japa­
nese plants imported by a Cuban, 
Andreas E. Maynelo, and was called to 
Lathrop's attention as one of the largest 
groves of bamboo in the United States. 
When it was purchased and turned 
over to the government about a decade 
ago it covered only about half its pres­
ent area. But it has rapidly increased in 
size and importance, until at present, 
bamboo is being shipped from the grove 
for paper making, the manufacture of 
tooth-brush handles, yacht masts and 
booms, flagpoles, plant stakes, fishing 
poles, radio aerials, furniture, ladders, 
and many other commodities. 

This versatile plant has many other 
uses. One which is becoming increasing­
ly important in America is the use as 
food of bamboo shoots. or tips that have 
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j ust come up out of the ground_ 
These shoots-sliced, peeled, 
boiled, and served in butter 
sauce-have been among the 
favorite dishes of the Orient 
for centuries. Quite a few 
Americans have acquired a 
taste for them and a wider 
market for the food is gradu­
ally being developed, much of 
the shoots being canned for 
the trade. 

The great timber bamboos 
which form the spectacular 
and successful grove in Geor­
gia are also extremely useful 
in their growing forms. They 
act as effectual windbreaks 
and they have a distinct appeal 
to the landscape gardener. 
Very little decorative bamboo, 
however, is to be  found in the 
United States, mainly because 
people consider it unsuited to 
the rigors of North America's 
climate. This is a mistaken idea 
and it is a fact that bamboo 
will grow in the east as far 
north as Maryland. In England 
and along the south coast of 
France there are many strik­
ingly beautiful bamboo gar­
dens. Since bamboo is an ever­

In the grove of giant timber bamboo on the farm 
near Savannah, Ga. This grove is about 35 years old 

green, these gardens, from a standpoint 
of beauty, are as attractive in winter 
as in summer. In fact, the green of a 
bamboo grove against a background of 
snow is a sight long to remember. The 
eastern shore of Maryland offers many 
such sights during the winter months. 

THE most important of these plants 
being grown in the South at pres­

ent, both in the Savannah grove and 
elsewhere, is the large Japanese timber 
bamboo. In Japan. and especially in 
China, this species is a veritable staff 
of life to the natives. It produces food 
and shelter and many of the other neces­
sities and comforts of  existence for at 
least 300,000,000 people. It was, in fact, 
the ingenuity of Oriental peoples in the 
utilization of bamboo that first attracted 
American manufacturers to the possi­
bilities of this remarkable plant, and 
which has led to the present status of 
bamboo culture in this country. It was 
believed that if users of bamboo in this 
country could have a ready access to a 
domestic supply, they would develop 

new Occidental uses. Such seems to be 
the case, for already the stem of the 
bamboo is being put to uses undreamed 
of by Orientals. 

For example, many growers of pecans, 
almonds, walnuts, and prunes have dis­
covered that there are no poles as light 
and efficient as bamboo poles for har­
vesting their crops of nuts and fruits, 
while other orchardists are beginning to 
use light bamboo ladders when picking 
their fruit. They are also using bamboo 
poles as props for fruit-laden limbs_ 
And, as has been mentioned, bamboo 
for tooth-brush handles is popular, while 
the familiar bit of bamboo used as a 
phonograph needle has long been a fa­
miliar sight to Americans. The possi­
bilities of bamboo, so growers and 
manufacturers insist, are extensive. 

Strangely enough, in view of its size, 
bamboo is a grass and not a tree at all, 
as some people have long thought. The 
hollow, j ointed stems are very dissimilar 
to tree trunks, for they are produced in 
a single season from a mass of roots and 
rhizomes, as grass stems grow from sod. 



IN THE OCCIDENT 
These stems, when they burst through 
the earth along about May, are as large 
in diameter then as they ever will be. 
When the young bamboo shoots first 
appear they look for all the world like 
shells from a small·calibre field gun, 
and they are covered with overlapping 
scales like the husk of an ear of corn. 
At this stage they are extremely tender, 
and a slight kick will serve to break 
them off on top of the ground. Corn, 
wheat, oats, rye and barley are all near 
relatives of this unusual plant. 

Bamboo as a Farm Crop • . •  To Supply a Two Million 

Dollar Demand . . .  275 Species Being Investigated 

• • •  New Uses Are Developing 

Bamboo plants have more or less 
rounded stems divided into joints, each 
j oint marking the point where there is 
a partition or brace in the stem. These 
stems are practically all hard and woody 
when mature and capable of withstand· 
ing a great amount of stress and strain 
in spite of their lightness. They produce 
flower and seed clusters resembling 
those of rye and barley. However, with 
most varieties of bamboos, flower and 
seed production occurs at extremely 
rare intervals ; quite often 50, 75, or even 
100 years intervene between blooming 
times. Many bamboos die immediately 

after flowering. The plants grow with 
great speed, in some varieties as much 
as sixteen inches in twenty· four hours, 
and they reach considerable heights, 
some in the Georgia groves being 70 
feet high. 

THE plant is indigenous to mild cli­
mates, none ever having been found 

native to the colder temperate regions. 
There are only two native species in the 
United States-the canes at one time 
found so plentifully in the southern 
canebrakes from Virginia to Louisiana 
and along the lower reaches of the 
Mississippi River. Central and South 
America boast of more than 150 spe­
cies, but Asia, and especially China, is 
the richest of all regions in bamboo 
species. Nearly 500 different kinds of 
bamboo have been identified, and of this 

number approximately two 
thirds are found in Asia. 

Bamboos may be divided 
roughly into two groups : 

Clump bamboo growing in Florida. This is one of the 
most spectacular and useful of the various bamboos 

Those that spread in all di­
rections by means of under­
ground runners, and those 
that grow in more or less 
compact groups or tufts, 
spreading slowly by a gradu­
al enlargement of the clump. 
The giant timber bamboo 
spreads rapidly in good soil 
and attains a height of 60 to 
70 feet, with stems three to 
five inches in diameter. This 
is one of the most useful of 
bamboos, especially for do­
mestic purposes. Two other 
bamboos similar to the giant 
form, but hardier and small­
er, have been found adapted 
to climates as far north as 
Kentucky, Arkansas, Tennes­
see, northern Texas, Cali­
fornia, and western Oregon 
and Washington. These forms 
are known as the forage and 
stake bamboos and the dwarf 
hardy bamboo. Under favor­
able soil conditions these 
bamboos reach a height of 
20 to 25 feet and may act as 
valuable storm shelters and 
windbreaks, as well as fur-

nishing poles, canes, stakes, and so on. 
Two other bamboos of the clump style 

have been found suitable for the warm­
er parts of Florida and to some extent 
for extreme southern Louisiana and 
Texas. They are the Calcutta bamboo 
and the Indian cane bamboo. Both grow 
readily from seed, which is produced in 
India. They are rather slow growers, 
beginning to yield fair-sized poles in 
clumps around the age of five years. 
The stems are nearly solid and are 
therefore rather heavy in comparison 
with some other species. When full 
grown, 80 feet is an average height. 

The first systematic attempts to in­
troduce bamboo in the United States 
were made by the Federal Government 
about 25 years ago. So little was known 
of proper cultural methods, however, 
that there were many failures in the 
work. As it went forward, more knowl­
edge was accumulated until at present, 
as exemplified especially in the grove 
at Savannah, most of the difficulties of 
growing bamboos in the United States 
have been overcome. 

OWING to bamboo's relationship to 
the canes found growing wild in 

the bottom lands throughout the South, 
it was once believed that to grow well 
it must be set out only in damp, low 
places. Some species, it  is true, do grow 
best in such places, but it has been 
learned that most varieties thrive wher­
ever cotton is grown and really prefer 
fertile, well-drained soil. Thus is it 
easy to understand why the plant has 
been so successfully grown in all the 
South Atlantic States, the Gulf Coast 
States, and parts of Kentucky, Tennes­
see, and, in fact, wherever the climate 
is not too severe. More and more interest 
is being shown in this one-time curiosity. 
until undoubtedly the day is not far 
distant when a crop of bamboo to the 
farmers of this country will seem no 
more unusual than a crop of corn. 

• 
« The question "How Bright is a 
'\ Lightning Bug?" is answered in 
a short but highly interesting article by 
Prof. w. A. Parlin, scheduled to be pub­
lished in an early number.-The Editor. 
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THE SCIENTIFIC AMERICAN DIGEST 

MATCHING COLORS 

PHOTO-ELECTRICALLY 

THE problem of matching colors exactly 
is of vital importance to many indus· 

tries. In the manufacture of textiles, ceram· 
i cs, dyestuffs, beverages, inks, paints, and 
lllany other commodities where color is 
i nvolved, wide discrepancies often occur 
which have an adverse effect on sales. 
\'arying degrees and qualities of light, as 

Two cloth samples being inserted in 
the photo.electric color matcher 

well as differences between human eyes, 
often make it impossible to reach an agree· 
ment on a color "match." However, by 
means of an ingenious application of the 
photo·electric cell, there has been devel· 
oped a device called Hays Telecolor which 
is completely free from all such influence. 
It not only tells definitely whether or not 
two samples of a color are an exact match 
hut also shows at what points of the color 
spectrum these differences occur. By means 
of color filters it is thus possible to make 
lip a chart from which color corrections 
can be quickly and accurately made. For 
example : If in breaking down the color 
components of a "standard" and a "test" 
sample, the operator finds that there is  a 
difference in the readings of 1 .25 percent 
when the green filter is used, this would 
indicate that there was 1 .25 percent differ· 
ence in color in the green band of the spec· 
trum. 

Briefly, Telecolor is an instrument weigh· 
ing less than 25 pounds in which is located 
a light source and two photo·electric cells. 
These are connected in a circuit with an 
indicating galvanometer and a calibrated 
variable resistance which is used for bal· 
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ancing the circuit and indicating color dif· 
ferences in percentage of reflection. The 
equipment is so designed that it can be used 
on any lighting circuit and is not affected 
by differences in voltage. 

The device may be used not only for 
checking colors of cloth and so on, but also 
the opacity of liquids or solids or the trans· 
mission of light by various types of glass. 

TOP-IcING CARS WITH 
SNOW IcE 
" VOR years it was the habit of steam 

r lines to use block ice for cabbage and 
lettuce, a prooess that broke fully 7 percent 
of the crates. Some research department 
finally conceived the idea of using electric 
motor· driven machines, mounted on light 
trucks for movement to car doors, that pul. 
verized blocks of  ice, blowing the particles 
through a hose." This statement is taken 
from an article by George Creel, on "The 
Railroads Wake Up," which appeared in a 
recent issue of Collier's. 

Top·icing refrigerator cars of green vege· 
tables with snow ice provides moisture and 

refrigeration to insure arrival of the produce 
in an attractive condition, thereby com· 
manding the highest market prices. It is 
suitable for use with all such green vege· 
tables as cabbage, celery, corn, lettuce, 
peas, spinach, beets, carrots, cauliflower, 
broccoli, endive, and parsley. 

With a machine developed by Link·Belt, 
called the Ice·Slinger, an operator at the 
car door manipulates the discharge hose, 
thus placing a heavy blanket of snow ice 
on the crates or hampers. Top·icing elimi· 
nates the necessity of bunker icing and pre· 
vents center heating. The settling of the ice 
over and around the contents provides a 
packing effect which reduces damage due 
to rough handling. The high speed blast of 
ice forces out all warm air, and thus pre· 
cools the car. "Slinger·iced" cars have 
crossed the continent without re·icing. 

HEREDITY, GERMS, IN 
DENTAL DECAY 

HEREDITARY immunity, or lack of it, 
and the presence of  a germ, bacillus 

acidopholis, in the mouth seem to be the 
fundamental factors in the decay of human 
teeth, the Michigan Academy of Science, 

Left: The ('ice·slinger" mounted on 
a truck, pulverizing blocks of ice. 
Above: The delivery hose "slings" 
snow ice into a refrigerator car 
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Arts and Letters was told by Dr. Russell W. 
Bunting, of the University of  Michigan Den· 
tal School, in summing up five years of 
group research in this field. 

Heredity plays a definitely known part in 
this most discussed disease. About 7 percent 
of the hundreds of persons studied showed 
a natural immunity to dental decay. At the 
other extreme, some 10 percent had very 
active caries which was controllable only 
by the most heroic measures. Most persons 
fall within the middle 83 percent who may 
be protected from dental caries by proper 
dietary measures, Dr. Bunting stated. 

Among the large non-immune majority, 
the thing that seems to foster the heavy 
growth and activity of the bacillus is  a diet 
rich in carbohydrates, especially sugar. A 
high bacillus count, in turn, was almost al­
ways found to be associated with a high rate 
of decay. This has been repeatedly checked 
during the past five years at an orphanage 
of 300 children, where the diet was well 
controlled. At the orphanage it was found 
that caries could be practically eliminated, 
except in the over-susceptible group, by the 
feeding of a uniform, fairly adequate, low 
sugar diet, reported Dr. Bunting. 

The whole problem of dental caries is not 
solved by these findings, which are com· 
plicated by the factors of age and general 
health, Dr. Bunting was careful to  state. 
Certain "nots," discovered from the study 
are as important as the positive findings, 
he pointed out. One is  that decay is  not de­
termined by the hardness or softness of the 
teeth. Another is that the amount of calcium 
or phosphorus in the blood exerts no influ­
ence, nor does the ammonia, acid, or di· 
astase content of the saliva. Poorly formed 
teeth, it was found, are no more liable to 
decay than normal ones, while an unclean 
mouth is not necessarily a sign that the 
teeth are decayed or will decay. 

SUPERFINE BY A special process, aluminum 
can be drawn into a wire .0001 

inch in diameter. One pound would 
reach nearly around the earth. 

PICTURE PROJECTOR 

IT is often desirable to project "stills" 
made on 35-millimeter film so that a 

group may view them. In business offices or 
in sales conferences 35-millimeter film used 
instead of  cumbersome lantern slides and 
their still more cumbersome projecting 
equipment proves highly satisfactory in the 
results obtained. 

E. Leitz, Inc., has recently placed on the 

35·millimeter single frame projector 
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PROGRESS In This Age Of Science 
As Told to SCIENTIFIC AMERICAN 

By WALTE R  P. CHR Y S LE R  

THE world today needs more than ever 
men of trained intelligence-men 

who can use their minds scientifically­
men who can look inside and outside and 
all around a problem, getting down to its 
fundamentals and finding a practical, 
workable answer. 

The world needs well-rounded men­
men who are scientists in the true sense­
men who know something about every­
thing and everything about something­
men of inquiring mind who are curious 
as to the why and wherefore of things and 
equipped with the proper scientific train­
ing to find out. 

I call that type of man intelligent. 
As I see it, intelligence is versatility­

adaptability to environment-ability to 
change and to suit one's methods to con­
ditions. 

And conditions in this country are 
changing, as  we all know-changing, I 
believe, for the better. This is too big a 
country, with its vast resources of men 
and material, not to recover eventuaily 
all that has been lost and more. 

It seems to me that the institutes, col­
leges and universities of America, in help­
ing to develop the scientific attitude of 
mind in their students, are laying a sound 
foundation for this country's growth. 

market a projector for such pictures made 
with miniature cameras. The projector itself 
might be called a miniature because it is 
only 5% inches high, 7 inches long, and 
2lj2 inches thick. Made of Bakelite, it  weighs 
only 2".4 pounds. It uses either 50- or 100· 
watt projection bulbs. Of extremely simple 
design, i t  can effectively be used on a table 
to project screen images up to about six 
by four feet. It uses, of course, positives 
which may be made from either ordinary 
black and white film or from Leica Dufay­
color pictures. 

This projector is recommended by the 
maker for equipment demonstrations from 
pictures made in the factory, to show peo­
ple at work or products in actual use, to 
show graphs and printed pages, or for the 
many purposes to which the older and less 
satisfactory lantern slides may be put. 

C HEMICALS IN AIR 
CONDITIONING 

CONDITIONED air is usually dried by 
cooling it below its dew-point to throw 

out excess moisture. Recently, however, a 
process of chemical drying has been de­
veloped by C. R. Downs, in which the great 
affinity of calcium chloride for water i s  
utilized. The device i s  known as the  Calo­
dder and employs a combination of calcium 
chloride and other materials for dehumidi· 
fication and deodorizing of air. 

The system is adapted both to industrial 
work and to comfort air conditioning. The 
air passes through numerous cascades of 
solution and sweeps over shallow trays con-

It is this happy combination of scien­
tific training and practical experience 
which is responsible in no small degree 
for the many great practical improve­
ments in automobiles - improvements 
which the motorists of America recognize 
as fundamental contributions to greater 
riding and driving satisfaction. 

The right kind of thinking plus the 
right kind of practical skill-that's the 
foundation of progress in engineering, in 
industry, in business, in every human 
endeavor. 

taining the liquid. After it is partially dry, 
it passes through lump Caloride where ad­
ditional absorption of moisture reduces the 
relative humidity to about 25 percent. Cool­
ing coils are supplied to remove the small 
quantity of heat liberated during the . dry­
ing. For winter operation, the Caloride is 
removed and warm water put into the ap­
paratus to increase air humidity to the de­
sired extent.-A. E. B. 

OPERATING COSTS FOR 
THE "ZEPHYR" 
AS promised on pages 308 and 309, we 

.tl. give here a summation of the experi­
ence gained in the first few months of 
operating the Burlington Zephyr, America's 
first streamlined Diesel-electric train. 

First of all an increase of from 150 to 
200 percent in number of passengers car­
ried, a reduction of almost half in operat­
ing expenses, and a cost for fuel and lubri­
cation only slightly more than one fourth 
the previous cost are among the advantages 
which have accrued to the Chicago, Bur­
lington and Quincy Railroad. According to 
figures received by the General Electric 
Company, which supplied the electric equip­
ment, savings in operating expenses have 
averaged approximately 4450 dollars per 
month, or 53,400 dollars per year. 

Patronage on the Lincoln-Omaha-Kansas 
City run has increased beyond the capacity 
of the train, so that a fourth section is being 
added to the original three-section articu­
lated train, to increase accommodations 
from 72 to 112 passengers. So successful has 
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The triangular girders and braced 
main rings of the German LZ-129 

been the new type of train, producing net 
earnings sufficient to pay for itself in two 
years, that the Burlington is  obtaining two 
more such trains, also electrically equipped 
by General Electric, for traveling the 431 
miles between Chicago and St. Paul and 
Minneapolis in 390 minutes. 

The Zephyr has been operated at a cost 
of 5152 dollars per month, or 34.21 cents per 
train mile ; the replaced steam trains cost 
9601 dollars per month, or 63.75 cents per 
train mile. Fuel and lubricating oil for the 
Zephyr cost 585 dollars per month, or 3.88 
cents per mile, and for the steam train 2073 
dollars per month, or 13.77 cents per mile. 
Combined maintenance-of-power expenses 
have been 902 dollars per month or 5 .99 
cents per mile for the Diesel-electric, and 
2291 dollars per month or 15.21 cents per 
mile for the steam trains. 

The Burlington system, experiencing an 
increase of 26 percent i n  passengers carried 
on the whole, has reported an increase of 
from 150 to 200 percent in the case of the 
Zephyr. The train leaves Lincoln, Nebraska, 
at 7 :30 o'clock each morning and, 55 min­
utes later, arrives in the Omaha station, 55 
miles away ; the steam train required 75 
minutes. The Omaha-Kansas City run of 
195 miles i s  now done in 240 minutes, in­
cluding a station stop at St. Joseph, Mis­
souri ; the steam train required 320 min­
utes. On the afternoon return trip the same 
speeds are maintained by the Zephyr. 

ECKENER ALMOST 
READY 

WHILE the disaster to the Macon has 
temporarily stunned the American ex­

ponents of the airship, the imperturbable 
Hugo Eckener is still sailing the LZ-127 and 
steadily working on the LZ-129. Dr. Eck­
ener was recently in  the United States 
testifying before the Federal Aviation Com­
mission, negotiating for a base at L akehurst, 
and discussing the raising of capital for a 
transatlantic venture. It is doubtful whether 
under the present circumstances American 
financial co-operation is feasible, but it is 
quite clear that the German Government 
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has not lost faith in  the military and com­
mercial possibilities of the airship since it 
announces a new large airship company to 
be financed mainly with Nazi official funds. 
The completion of the LZ-129 has been de­
layed again and again, but rumor has it that 
its first flights will take place this spring. 
A first-hand description of the new craft, 
received from the Zeppelin Werke in Fried­
richshafen, Germany, may therefore be 
quite timely. 

As compared with the LZ-127 (Gra! 
Zeppelin ) ,  which has visited the United 
States twice, the new rigid will embody 
many changes and improvements, and for 
the first time in German practice the use of 
helium is contemplated, at least partially. 

The LZ-129 is  only a trifle longer than 
the LZ-127, but of larger diameter and 
greater gas capacity. The comparative di­
mensions of the two airships appear from 
the following table : 

Length 
Maximum Diameter 
Gas Capacity, cu. ft. 
Horsepower 

LZ-129 
815 feet 
134 feet 

6,700,000 
4800 

LZ-127 
770 feet 
100 feet 

3,700,000 
2750 

In the LZ-129, the fineness ratio-length 
divided by maximum diameter-is 6 to 1, 
and the cross-section is  in the form of a 
regular 36-sided polygon. 

The navigation compartment is placed 
under the hull almost at the bow. Behind 

MAIN HELI U M  CELL 
AU1\ILlARY I MANEUVERING 

HYDROGEN TANK I VALVE 

r- -�����-l I 
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CEN TRAL 
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PRESSURE 

RELI EF  VALVE 

Auxiliary hydrogen tanks are mount· 
ed within helium cells on LZ-129 

the navigation quarters, in the lower part 
of the hull, are located the passenger 
quarters. Amidships we find the four en­
gine nacelles which are located in pairs 
on each side of the hull. A strong keel 
girder runs the whole length of the ship 
and provides the service walkway. On 
each side of the walkway are located the 
fuel tanks, ballast and fresh water tanks, 
quarters for the crew, and freight and 
mail compartments. 

The main rings are heavily braced with 
steel wire, and are placed at intervals of 
54 or 49 feet. In between the main rings 
( which mark out the gas bag compart· 
ments) two unbraced rings are located. 
The wire bracing of the main rings is car· 
ried to a central girder. The longitudinal 
girders connect the 36 corners of the 
rings, and the rings and longitudinal 
girders combined serve to  give the airship 
its outline. Duralumin is  used throughout 
for the girder construction. 

By means of the main braced rings, the 
hull is divided into 16 gas compartments, 
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each of which encloses an independent gas 
bag. The gas bag fabric has been developed 
to give maximum resistance to  leakage. 

Helium has the advantage of being non­
explosive, but it has 10 percent less lift 
than hydrogen, and is very expensive. 
Therefore, helium is to be used in com· 
bination with hydrogen. Within the outer 
helium bags there will be placed auxiliary 
bags filled with hydrogen, which will be en· 
tirely surrounded by the non-inflammable 
gas. As on a long trip, fuel is used up and 
the ship becomes too buoyant, the hydro­
gen will be released. Thus the problem of 
lift equilibrium will be  solved without the 
use of the rather cumbersome and speed· 
reducing device of exhaust gas water reo 
covery which is common American prac­
tice. 

The power plant consists of  four Diesel 
engines rated between 1 100 and 1200 horse· 
power, carried in the nacelles, which are 
supported by struts and cables from the 
main hull. The speed of the ship with these 
engines will be 84 miles per hour. Each 
power "egg" will be fully equipped for en· 
gine maintenance and repair, and accessible 
from the keel by a special gangway. The 
amount of heavy fuel oil to be  carried will 
be between 60 and 70 tons. The fuel tanks 
in the keel are connected by pumps with 
the operating fuel tanks mounted inside 
the engine gondolas. 

The navigation unit is divided into two 
parts_ The front part is  for the actual con· 
trol of the ship, with steering wheels and 
leads to the rudder and elevators. In the 
rear are the navigating quarters proper. 
A bove the control room is the wireless 
cabin with provision for two-way trans­
mission and direction finding. The various 
ground handling lines are in the navigation 
unit. 

The most radical departure has been 
made in the design of the passenger quar­
ters. These have been artistically designed, 
laid out to  be thoroughly comfortable but 
with all unnecessary display avoided. The 
passenger rooms have a width of 46 feet 
and a length of 72 feet. Window space at 
the sides gives a magnificent view. For the 
first time in airship history passen&ers will 
be provided with a real smoking room, so 
fireproofed that all danger of fire is com· 

Bow of the LZ·129 in process of be­
ing covered with its outer fabric 
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continental flying record. It is true that 
Mr. Sargent had the benefit of an aero­
nautical training at the University, and also 
of glider experience with the student glider 
club of this institution. Nevertheless, the 
55-minute period is  highly significant. As 
ships improve in the normal course of 
events and as training methods develop, it 
may become possible to  guarantee almost 
any member of the public that he or she 
will solo in a few hours. And even learning 
to drive an automobile takes a little time 
and, trouble ! -A.  K. 

PHOTOGRAPHING 
LANDING SPEED 

A sketch of the arrangement of the two passenger decks on the LZ-129 IT is impossible to measure landing speeds 
with the ordinary air speed indicator. 

The pressures developed in the Pitot ( the 
long slender tube placed ahead of the wing ) 
are affected by the presence of the ground, 
and there is too much inertia in the trans­
mission of pressure from the Pitot through 
the many feet of tubing leading to  the in­
dicator mounted in the pilot's cockpit. That 
is  why landing speeds are apt to be so wild­
ly and optimistically advertised for commer­
cial airplanes offered to the public. 

pletely eliminated. This will be a real 
blessing to the great majority of the travel­
ing public ! The passenger quarters are 
divided into a main upper deck and a 
smaller lower deck. The upper deck will 
have on one side a dining room with 
promenade near the windows ; on the other 
side are a salon, and a writing and reading 
room. Between the two day rooms there 
will be located twenty-five cabins, each 
with two berths. The lower deck will house 
auxiliary rooms, a shower bath, the ship's 
offices, and the smoking room. Heating will 
be by means of a hot water system, with a 
heating plant making use of the cooling 
water in the engine cylinders.-A . K. 

WILEY POST'S GLORIOUS 

FAILURE 

THE second attempt by Wiley Post to 
fly the continent in the sub-stratosphere 

was cut short, but it was a glorious failure_ 
From Los Angeles to Cleveland he had cov­
ered 2044 air miles in 7 hours 19 minutes, 
creating an unofficial world's record. The 
time Mr. Post made from Los Angeles to 
Cleveland was much better than that made 
by Roscoe Turner in his transcontinental 
flight of 10 hours 2 minutes and 51 seconds ; 
it took Turner 8 hours and 25 minutes to 
get to Cleveland. 

Post's flight again drew the attention of 
the public, the airplane constructors, and 
the mail operators to the possibilities of avi­
ation in the stratosphere or at least the sub­
stratosphere, since the flight was at 30,000 
feet and the stratosphere begins roughly at 
38,000 feet altitude. It showed further that 
with an ordinary plane of 1930, the Lock­
heed Winnie Mae, whose maximum speed 
when built was round 150 miles an hour. 
double supercharging could boost the speed 
to 340 miles an hour. There i s  not the 
slightest doubt that this figure was attained 
several times on the trip. 

Even though Post failed, his attempt 
showed wonderful care and skill in prep­
aration. The -Winnie 1\11 ae demonstrated re­
markable qualities of  strength and en­
durance, taking the added equipment and 
the added strains of supercharging without 
sign of any difficulty. The flight also added 
new laurels to Post's altitude suit and 
oxygen supply system which we described 
in October, 1934. 

Some additional information of technical 
interest is now available : 

It is apparently quite possible to re-

move the conventional landing gear so as 
to reduce air resistance, and to make a safe 
landing on the belly of the ship, equipped 
with a landing skid. 

The question of lubrication at very low 
temperatures has been solved. The Phillips 
Petroleum Company provided a lubricant 
which functioned admirably at temperatures 
of 70 degrees below zero. 

Another technical problem due to the 
cold was in the contraction of the control 
cables, until they were as tight as fiddle 
strings. To meet this situation, spring ten­
sion was introduced into the control leads. 

The Westport transmitting and receiving 
radio set functioned perfectly under the 
severe conditions involved. as the world 
learned from the messages received during 
the flight.-A. K. 

S OLOING IN LESS THAN 

AN HOUR 

THE Department of Commerce is re­
ported to be busily at work on the devel­

opment of an airplane in which the novice 
may be able to learn to  fly quickly. Perhaps 
it is  already possible to  learn to fly as quick­
ly as  any one can wish in the conventional 
but modern plane of to-day. Thus, an air 
transport student of New York University. 
Herbert Sargent, recently made his first solo 
flight at the Jersey City airport after only 
55 minutes of instruction. His instructor. 
Eddie A. Schneider, was a young man of 
only 23, former holder of the junior trans-

The constructors of the Boeing airliners 
do not sell to the general public but to the 
skilled operators of the airlines_ Therefore 
they are anxious to  measure landing speeds 
accurately. Accordingly they have devised a 
photographic method of obtaining this im-
portant characteristic. 

. 

The equipment consists of a 35-millimeter 
motion picture camera, a wire grid and an 
anemometer for measuring wind speed. The 
grid. a large wood frame with vertical and 
horizontal wires evenly spaced, is  set up 
ten feet from the motion picture camera, 
which is  carefully calibrated to determine 
the number of exposures per second. Cloth 
strips are placed 400 feet from the camera, 
parallel to the grid, to mark the line on 
which the plane must land. 

As the airplane comes in for a landing, 
the camera is  set in operation and the 
wind speed is simultaneously measured on 
the anemometer. The resultant motion pic­
ture shows the forward travel of the airplane 
and its angle of glide. By plotting the line 
of flight across the grid screen, by allowing 
for the ground wind as measured by the 
anemometer, and by taking into account the 
speed of the photographs and the distance 
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How a camera is applied to the job of measuring airplane landing speed 
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of the airplane from the grid, engineers can 
calculate accurately the actual speed of the 
airplane at any instant, including that of 
the actual landing.-A. K. 

GASOLINE FROM COAL 

GASOLINE produced by the low 
temperature distillation of coal 

is now used exclusively by nine 
squadrons of the Royal Air Force 
of England. The results have been 
declared generally satisfactory. 

A NEWSPAPER OFFICE 

IN FLIGHT 

A VIATION Editor James V. Piersol of 
ft the Detroit News is an enterprising 
man who has been news gathering by air 
for many years. Out of his experience grew 
Ihe desire to own a special newspaper·man's 
airplane. From his specifications the Lock· 
heed Aircraft Corporation has built a low 
wing ship, on the general lines of the one 
piloted by Colonel Lindbergh in his last 
transatlantic expedition. The plane itself, 
efficient and well designed as it is, offers lit· 
tle of special interest. Perhaps the one note· 
worthy point in the design is a reversion to  
wood, instead of the  metal which has  be· 
come customary in modern practice, to 
minimize camera vibration and background 
noises deterrent to broadcasting. The De· 
troit News' plane is equipped with the Spero 
ry Automatic Pilot and a Pratt and Whitney 
Hornet engine. But the real interest lies in 
t he camera and cabin installation, and in 
the radio equipment which includes a new 
transmitter to be used as an auxiliary of 
station WWJ. 

Three camera installations make it pos· 
sible to take pictures at any angle from the 
plane-forward, above, or below. One cam· 
era is mounted in the left wing, eight feet 
from the fuselage. It is installed in a fixed 
position parallel to  the line of flight and is 
enclosed in a neatly streamlined nacelle. 
The camera is operated by an electric motor 
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with controls leading through the wing to 
the pilot's seat. 

A gun sight mounted on the pilot's wind· 
shield serves as the pilot's view· finder. He 
aims the airplane and thus automatically 
aims the camera. Once in position, the pilot 
presses a trigger on his control stick to take 
the pictures. Photographs can be taken at 
intervals of two seconds and a total of llO  
can  be taken with one  loading of the  camera 
magazine. Photos can also be taken straight 
down from the plane through the floor of 
the cabin, and this installation can be oper· 
ated either manually by the passengers or 
automatically from the pilot's seat. The 
third camera installation ( all are Fair· 
child built ) is located in one of the paper 
carrying compartments at the rear. 

The cabin also contains three passenger 
seats, a desk for a reporter or radio operator, 
and a compact broadcasting station, which 
was worked out by engineers of American 
Airlines and Transcontinental and Western 
Air. The transmitter may be used for 

either voice or code and can also be operated 
either from the pilot's seat or from the pas· 
senger cabin.-A . K. 

REPORT OF THE N.A. C.A. 

EVERY year the National Advisory Com· 
mittee for Aeronautics transmits to  the 

Congress of the United States a message or 
summary accompanying its full report. This 
message is always of particular interest be· 
cause it reviews aeronautical research and 
development in a broad and authoritative 
way. The Twentieth Annual Report is no 
exception to this rule, as the following brief 
extracts will show. 

"As aerodynamic efficiency increases with 
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Top : The installation of the side 
camera in the newspaper office 
plane, and the windshield sighting 
arrangement. Above: The pic. 
ture area covered by the camera 

the size of airplanes, the trend of develop· 
ment probably will be toward larger aircraft 
of greater range and weight·carrying capac· 
ity. Larger aircraft can be made adaptable 
to simplified internal bracing and structu· 
ral refinements, so that cost of  construction 
need not increase proportionately with size." 
We may cite the construction of the Pan· 
American Clippers in support of this view. 

"For certain types of large airplanes, en· 
gines of larger horsepower are desirable, 
and a number of promising developments 
are now under way in this country." We 
may state that a Prestone cooled engine of 
around l lOO horsepower is  being developed 
very successfully. For very large engines 
the drift is away from air·cooling back to 

Drawing of the flying newspaper office, showing the placement of the special equipment 
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l iquid cooling, because the cooling of radial 
engines of high capacity seems to offer in­
creasing difficulty. 

"With the development of large airplanes 
and large liquid-cooled engines, there will 
come a need to house the engines entirely 
inside the wings. This consideration will 
call for different types-different shapes­
of engines." It is an open secret that the 
large liquid-cooled engine now in process 
of construction will have a very long pro­
peller shaft, so that the engine may be 
housed inside the wing, with the propeller 
at the leading edge of the wing. 

The Committee's laboratories at Langley 
Field are perhaps the most completely 
equipped aeronautical laboratories any­
where in the world. With the aid of P.W.A. 
funds some extremely valuable and inter­
esting new apparatus is  being added to these 
laboratories, some of which is mentioned in 
the following paragraphs. 

"Refinements in design, reduction in 
drag, and increased engine power will make 
possible greater speed. The 500 mile per 
hour wind tunnel to be added to  the re­
search equipment should provide important 
new knowledge on problems of flutter, vi­
bration, and the forces acting on aircraft 
structures, and thus make possible the use 
of the highest speeds with relative safety. 
. . . A 24-inch high velocity jet-type wind 
tnnnel . . .  will be used primarily to study 
air flow over propeller tips at speeds ap­
proaching the velocity of sonnd in air, with 
a view to improving the aerodynamic char­
acteristics of propeller tips." 

Altogether, a very encouraging picture 
of American progress is given by this ex­
cellent message.-A . K. 

THE DIRECT TAKE-OFF 
AUTOGIRO 

SENOR Juan de la Cierva has been work­
ing on his Autogiro for over 20 years, 

yet every year sees some definite advance 
d ne to his tireless and fertile engineering 
imagination. His latest improvement, an­
nounced in a lecture before the Royal Aero­
nautical Society, is  that of the direct take­
off 'giro which accomplishes at least par­
tially one of the long-sought-for objectives 
of the helicopter. 

While exact details of the mechanism 
involved were withheld in the lecture, it is 
possible by careful interpretation to arrive 
at a reasonable understanding of the new 
principle. 

We know that the Autogiro is now equip­
ped with a mechanical starting system 
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whereby the blades are brought up to auto­
rotative speed much more quickly than by 
the old process of running the machine up 
and down a field. Now let us suppose that, 
prior to take-off, the blades are set to 
a small angle of incidence ; that is, the 
blades lie flatly in their plane of rotation. 
The drag of the blades i s  then reduced to 
a minimum and the starter can raise their 
speed of rotation far above that of normal. 
Next suppose that the starter system is  de­
clntched, and that simultaneously the blades 
are returned to their normal angle of inci­
dence, with the forward propeller given the 
full power of the engine. The inertia of  the 
blade system will then carry them 'round 
for a short time at "over-speed." The coning 
and the lifting power of the blades will 
then evidently be far above the normal . 

With the lift in excess of the weight of 
the machine, the Autogiro will immediately 
leave the ground on a steep, almost vertical 
path. When the machine is some 60 or 70 
feet off the ground, the "over-speed" of the 
blades i s  gone, the excess lift disappears 
and the path of the machine is likely to be 
downwards. But by this time the thrust of 
the forward propeller has given the air­
craft the necessary forward speed so that 
the drop is  not pronounced and hence nor­
mal climbing is  soon attained . 

The whole process is illustrated schem­
atically in the diagram and has decided 
possibilities for taking off from restricted 
territory, ploughed fields, or even the roofs 
of buildings. 

Ru'mor has i t  that the method for chang­
ing the angle of  incidence of the blades is 
one of extreme simplicity. The blades of 
the Antogiro are hinged about a horizontal 
axis, but also have a vertical axis mounting. 
The motion about the vertical axis is strong· 
ly damped by a rubber mounting. Now, if 
we imagine the vertical pin to be inclined 
slightly outwards, then i f  the starter is  at 
work and the blades lag behind, it will be 
seen that their angle of incidence will tend 
to diminish. This is precisely what is re­
quired for the process of direct take-off. 
Therefore substantially no changes in de­
sign were required to achieve this remark­
able step forward.--A . K. 

-------

IRON INSULATION 

ARECENT development in heat insula­
tion consists of parallel plates of black 

sheet iron, creased into angularly arranged 
surfaces, with small ribs at the junctures 
of these surfaces. This insulation, known as 
Ferro Therm, makes use of several sheets 
of the formed metal installed at distancps 
apart best suited to the requirements, with 
spacers at intervals to prevent a general 
circulation of air. The resulting insulating 

(Please turn to page 321 ) 
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Courtesy Fli,(}1tt 
How the Autogiro is operated for direct 
vertical take-off. At right, the rotor is 
speeded up with blades in a flat plane. 
Then angle of blades is altered, where­
upon the ship climbs almost vertically 
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THE AMATEUR ASTRONOMER 
Conducted by A L B  E R T G. I N G A L  L S 

JAMES STOKLEY, Associate Director 
of the Franklin Institute Museum and 

Director of the Fels Planetarium at that 
institution in Philadelphia, at our request, 
has prepared the following description of 
the new horizontal refractor owned by 
Gustavus Wynne Cook of Wynnewood, a 
Philadelphia suburb. Mr. Stokley has used 
this and the other astronomical equipment 
at Mr. Cook's observatory, and thus 

Photo, by E. N. l'ought . �I.D. 

has been constructed which makes full use 
of modern electrical equipment so that the 
operation is  not as much trouble as driving 
an automobile. The flat mirror is mounted 
in a vertical fork, so that it can turn freely 
around either a vertical or a horizontal 
axis. Attached to the back of the mirror, 
projecting out at right angles to its plane, 
is a rod. The driving mechanism is  placed 
immediately to the north, and is equipped 

The Cook telescope housing. Left: Siderostat 
house. Center : Tube. Right :  Observing room 

with a polar axis which turns 
once in 24 hours. Attached to 
this is an arm which moves 
north and south, and at the end 
of this arm is a sleeve on which 
slides the rod attached to the 
mirror. This mechanism is  
shown in one of the photographs. 
By means of it, the mirror is 
automatically moved at exactly 
the right speed for each declina· 
tion. The instrument is adjusted 
in declination by moving the 
arm attached to the polar axis. 
The tube of such telescopes is 
usually placed to the south of 

writes from considerable 
hand knowledge. He says : 

first· 

the mirror, so that the eastern and western 
halves of the sky may be reached with 
equal ease. 

"The objective of the Roslyn House in­
strument is of IS inches aperture and 225 
inches focal length. It was made in 1907 
by John A. Brashear, and remained unused 
until purchased by Mr. Cook. It was tested 
by J. W. Fecker, of Pittsburgh, successor to 
the Brashear firm, who pronounced it ex­
cellent. 

"Mr. Cook was undecided as to how he 
should mount this objective. The conven­
tional mounting, with the dome, would 
have been as large as a two· story house, 
and out of keeping with the residence and 
other buildings nearby, in addition to lack­
ing the ildvantages of  a warm observing 
room. A polar telescope would have re­
quired the erection of a somewhat unsight­
ly tower, so a horizontal telescope was 
definitely indicated. 

"Accordingly, Mr. Fecker was given the 
contract for the instrument, and the build· 
ings were designed by Mr. Cook and built 
under his direction. The Pyrex glass plane 

"Protection against tempera­
ture effects is not necessary to 
those who use a new telescope at 
the Roslyn House Observatory, 
Wynnewood, Pennsylvania. This 
unique institution, the private ob­
servatory of  Mr. Gustavus Wynne 
Cook, Philadelphia banker and 
manufacturer, has been described 
in previous articles in SCIEN­
TIFIC AMERICAN ( August 1932, 
p .  74 ; January 1934, p. 17) . To 
own a well-equipped 28Y2-inch 
reflecting telescope, provided with 
a large spectograph so that it is 
used regularly on a research pro­
gram for measuring the radial 
velocities of the stars-not to 
mention the 40-foot focal length 
sun camera, the spectrohelioscope, 
the astronomical transit instru­

Revolving roof of the siderostat house, showing also 
the polar axis and the 26-inch Pyrex flat of the siderostat 

mirror, 25 inches diameter, the 
driving mechanism, and the lens, 
are mounted on concrete piers 
in a small square building, pro· 
vided with a circular, rotating 
roof, in which a wide slit can 
be opened to expose the mirror 
to the sky. At present the mirror 
is coated with silver, but equip­
ment is being built to give it an 
aluminum surface. The tube of 
the telescope extends to the south, 
across a short open stretch and 
into the other building which, in 
turn, connects with the transit 
room, a clock room, and the room 
for the 281h·inch reflector. The ob­
serving room is heated from a 
heating plant some yards away. 
The breech of the telescope, and 
the various dials, are mounted on 
a third concrete pier to give the 

ment, a 7-inch aperture and meridian circle 
and other items that would be creditable in 
any college observatory-might satisfy many 
persons. But Mr. Cook is not happy unless 
he is putting up a new telescope, and the 
latest addition has now been in use only 
a . few months. With it  he sits in a nicely 
furnished, and heated, room. At one end 
is an assortment of dials that reminds one 
of the control room of a submarine, and an 
eyepiece tube that might represent the end 
of a periscope. Without moving his head, 
the observer can press buttons and view 
almost any part of the sky. The dials auto­
matically show exactly the position of the 
region at which he is looking. 

"This is the latest form of siderostat 
telescope. Such instruments are not new 
in principle, as the first was designed by 
the French astronomer Leon Foucault, who 
died in 1868, and a huge one was displayed 
at the Paris Exposition in 1900. But now, 
probably for the first time, such a telescope 
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West side of siderostat. Note 15- and 6 '12-inch obj ectives at right 
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greatest possible stability against vibration. 
"A total of 12 motors is  used in the op· 

eration of the instrument. One is  a syn· 
chronous motor for the main drive of the 
polar axis. Two motors are used for the 
motions in right ascension and declina· 
tion, the same motors serving for the fast 
and slow motions by shifting an electrically 
operated clutch. A motor·generator supplies 
direct current to operate the numerous reo 

The observing and control panel. 
Left, top : Eyepiece end of the 6 ]12 "  
finder and guide telescope. Right, 
top : Eyepiece end of main tele­
scope. Left, bottom:  R. A. circle. 
Right, bottom : Declination circle. 
A smaller circle hidden behind 
eyepiece of main telescope indi­
cates position of revolving roof 

lays. A second synchronous motor turns the 
eyepiece, when used for photography, as 
there is  a rotation of the image, and a 
third operates a dial to show sidereal time 
so that the instrument can be set directly 
to a star's R. A. without stopping to figure 
out the hour angle, which is  normally neces· 
sary. A pair of Selsyn motors connects this 
dial with the polar axis, and another pair 
connects another dial with the declination 
axis. Selsyn motors are "self·sychronizing," 
and when two are connected to the same 
power source the shaft of one turns in exact 
step with that of the other, as i f  they were 
mechanically coupled, even though miles of 
wire might intervene between them. Other 
motors operate an iris diaphragm over the 
lens, and the rotating roof. 

"Mr. Cook intends to use the instrument 
to a great extent for photography, and the 
support of the objective is  now being 
slightly modified to simplify the attachment 
of the photographic compensating lens, 
which shortens the focal length. Guiding 
for photography may be done in two ways, 
one by using a double·slide plateholder, 
with two eyepieces on each side of the plate, 
through which stars just out of the field 
being photographed are kept in view on 
cross hairs. The other way i s  with a sep­
arate 61h-inch lens ( see photograph) ,  of the 
same focal length as the large objective, 
which is  fed by a small flat mirror, at­
tached to the side of  the big one, and mov­
irtg with it. This lens supplies a separate 
eyepiece, at the left on the observing panel. 
With this, however, the rotation of  the 
image cannot be checked, as with the guid­
ing stars on each side of the plate. 

"The telescope cannot reach the pole, but 
can come within about 20 degrees of it, and 
thus can reach the most interesting parts 
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Amateur Telescope Makers 
To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor  stuff. 

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

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

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

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

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

/T/ e will also answer your questions and test your mirror. 
These services are free. Write for our price list of supplies. 

JOHN M. PIERCE 11 Harvard St., Springfield, Vermont 

TO AMATEUR AND PROFESSIONAL 
ASTRONOMERS 

As one of the first to serve the needs of the amateur telescope maker, we 
are proud to announce our new illustrated catalogue with a complete 
listing of your wants, large and small ; highest quality of materials at 
lowest possible prices ; the leader of them all-SATURN telescopes and 
mountings. 

Testing and advice free. 
Send 6c for catalogue 

T I N S I. E Y  L A B O R A T O R I E S  
3 0 1 7  Wheeler Street Sit" Berkeley, California 
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ALUMINIZED TOLLE S EYEPIE C E S  
Mirrors, diagonals, secondaries and other 

optical surfaces up to 14" 
F O R  T H E  P R O F ESS I O N A L-F O R  T H E  A M AT E U R  

Production methods and new high speed 
equipment enable us to produce surfaces of 
superior quality. 24  hour service. 

Prices : 4"-$ 1 . 7 5 ,  6"-$2.50 ,  7 "-$3 . 0 0 .  8"­
$ 3 . 5 0 ,  9"-$4.25 ,  10"-$ 5 . 0 0 ,  1 2"-$7.50  and 
1 2 � "-$8 . 0 0 .  

LEROY M. E. CLAUSING 
5 5 0 7·55 0 9  Y2 Lincoln Ave. Chicago, III. 

RE F L E C T O R  M O U N T I N G S  
MECHANICAL PARTS and SUPPLIES 

MACHINE SHOP SERVICE 

Send for Circular 

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

Amateur Microscopists 
Make your O\vn slides.  vVrite for our price list  of sped­
men�,  stains. s ections, glassware and instruments. 

AMATEUR SUPPLY SERVICE, Dept. S 
Box 1 14, South Chicago Station, Chicago, III. 

r-TELESCOPE MAKERS-
M I R R O R  O U T F I TS .  c o m p lete w i t h  2 g l ass d i scs, 
abras ives.  pitch or H. C.  F .  beeswax, rouge and i n ­
structi g,ns-6"-$4 .00.  Other s i zes proporti onate ly low. 
Qua l i ty equal  to a n y  on the market. 
P Y R E X  O U T F I TS as above. 6 " -$6.00 ; 8 " -$8 .00 
PRISMS GUARANTEED SATISFACTORY 
%" or 1 1 / 1 6"-$ 1 ; 1 "-$2.75 ; 1 \12 "-$4.50 ; 1 %"-$6. 

RackandPinion EyepieceHolders 
Precision made. i m proved model. with extra $7 .50 
fr ict ion s l i d e  tube, reg. $ 1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
RAMSDEN EYEPIECES-finest Qual i ty l ens.s 
in brass m o u n t i n g s .  standard I Y4 "  d i a m .  
Y4 " or 112 " F . L. . . . . . . . . . . . . . . . .  $4.00 ; I "  F . L  . . . . . . . . . . . . . . . . .  $ 2 . 5 0  
%" F . L. 3 l e n s  eye p i e c e  sta n d  I Y4 "  d i a  . . . . . . . . . . . . . . . . . $3 .00 
« E L L N E R  3 lens  orthosco p i c  eye p i ece I Y2 "  F . L. Sta n -
dard I Y4 "  d i a meter . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . ............... . � .. .. . . ... .. $5.00 
C E L L. adjustable ,  6" a l u m i n u m  . . . . . . . . . . . . . . .........  _ .. . . $4. 50 
S P I D E R  P R I S M  H O L D E RS, adj usta b l e  . . . . . . . . . . . . .  $2.50 
F R E E catalog Telescopes, M icroscopes, Binoculars, 
etc. Complete Instructions for Telescope Making, 1 0c. 

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

Ghostle s s ,  color free, finished in nickel and black 
enamel P4 " o. D. 
Y2 " & Y4 " E . F . L .  @ $6.00 . 1/6" E . F . L .  @ $8.00 

ALUMINIZED DIAGONALS 
for 6" m i rror . . . . . . . . $ 1.50 for  1 0 "  m i rror . . . . . . . .  $2.50 
for 8" m i rror . . . ... . . .  2.00 for 1 2" m i rror ........ 3.00 

C. H. NICHOLSON 
29 1 2  N. R a c i n e  Ave. C h i cago,  I l l i n o i s  

Build Your Own Reflecting Telescope 
KIT contains 

A copy of "Amateur 'l'elcscope Making"-500 pages 
of simple non- technical instructions. All necessary 
PITCH, ABRASIVES, HOUGE to gTind and polish 
mirror. 
Two 6 "  C arefully Annealed Discs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 
Positive Achromatic Eyepiece . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . . . . . 6.00 
An accurate one� inch Prism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.00 

All  for . . . . . . . . . . . . . . . .  S I 5 .00.  S e n d  for cata l o g .  
W I L L I A M  M AY E R  

O pt i c a l  R e s earch L aborator i es 
LA R C H M O N T  N E W Y O R K  

MIRRORS SILVERED AND LACQUERED 
including diagonal 

6"-$2.25 8" tD 1 0"-$4 .00 N ot prepa i d  
Silver h a s  t h e  highest known reflectivity for 

visua l  olBervation. 
Let an experienced chemist s ilver your mirror. 

B. L .  S O U T H  E R . Ph. O .  
S h e rwood Avenue A l l ison  Park� Pa. 

ALUMINIZING 
Evaporation Process 

Modernize your Relilector ! 
Let us Aluminize your mirrors aRd diagonal, 

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

We offer the highest quality work for the 
lowest prices consistent with that quali�y. 
Our equipment is the most efficient and up­
to-date that can b e  made. That,  with our ex­
perience and knowledge of telescope work, 
allows UR to give you the very best. 'Vrite for 
our descriptive circular before having your 
mirror coated. 

AMERICAN TELESCOPE COMPANY 

4008 Addison St., Chicago, III. 
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of the sky. Mr. Cook points out that it  has 
one advantage over a polar telescope, for 
when such an instrument is  directed to the 
southern sky, the plane mirror is  used at a 
grazing angle, the least desirable position, 
as this emphasizes any of its defects. With 
the siderostat instrument, on the other hand, 
the light from an object in the south is reo 
fleeted back almost at right angles to the 
surface. 

"For comfort in use, and easy, convenient 

A centenarian Herschelian tele­
scope, made in the U.S.A., 1835 

operation, the new Roslyn House telescope 
is to be commended, as anyone who has had 
experience with it,  also with usual types 
of telescopes, can amply testify. But the 
fixed eyepiece has other advantages beside 
mere comfort for the observer. There are 
lIlany problems of astronolIlY, such as the 
measurement of star brightness with photo­
..1ectric cells, where a considerable amount 
of delicately adjusted apparatus must be 
attached to the telescope. When this also 
has to  swing around at all sorts of angles, 
I he mechanical problem is a difficult one. 
At Roslyn House, a whole roomful of  ap­
paratus might be placed at the focus, and 
l eft there as long as needed. In fact, it  is 
so effective that it will be rather surpris­
i ng to the writer if, as it  becomes better 
known, it is  not duplicated again and 
again." 

THUS ends Mr. Stokley's description. 
Mr. Cook, however fortunate in having 

so much fine equipment, is not reserving 
it for his own pleasure, but has also in· 
vited in and is  maintaining two professional 
astronomers, Dr. Orren J.  Mohler and Mr. 
I. M.  Levitt, in order to  keep h in  steady 
lise for routine scientific programs in  con­
nection with astronomy as a whole. 

In his description Mr. Stokley refers to a 
siderostat, and so this is a good time to 
harp a bit  on siderostats, coelostats, and 
heliostats-just precisely what are they ? 
For years we have tried to find out. Few 
persons know just what each of these three 
is, though it is  easy to  jump at conclusions 
or discover that one really doesn't know. We 
once asked a professional to tell us. He 
started off in high gear, and then choked 
and discovered he didn't know just what 
each of the three was. The dictionary is as 
clear as mud about them. The other day, 
however, we blundered across the following, 
from an article in A strophysical Journal, 
March 1900, by M. A. Cornu of Paris. Can 
anybody find any flaws in these ? A sidero­
stat, Cornu says, is especially constructed to 
send a reflected beam toward the southern 
horizon ; a coelostat (we don't want to seem 
high-brow, but that word is pretty o ften 
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mispronounced. It's see·lo-stat ) has a mir­
ror that turns about an axis parallel to the 
earth's axis with an angular velocity half 
that of the diurnal revolution in the same 
direction ; a heliostat sends the reflected 
beam in the direction of the northern 
horizon, rarely beyond NE or NW. 

THE slanting telescope shown on this 
page is an old Herschelian now at the 

Smithsonian Institution, U. S .  National 
Museum, Washington, D.  C.,  and the fol­
lowing comment was sent in by Frank A. 
Taylor, Division of Engineering, that insti­
tution : 

"The telescope illustrated is a·professional 
job of 1835. It was made by Amasa Hol­
comb ( e )  of Southwick, Mass., who was 
probably the first man in the United States 
to make telescopes in  any number for sale 
to ast ronomers. This telescope was recent­
ly presented to tlie United States National 
NT useum at Washington by his descendents. 

"Holcomb began the construction of in­
struments for students whom he instructed 
in astronomy and surveying about 1820. 
From the manufacture of small refracting 
telescopes he progressed to the construction 
of reflectors on the pattern of  Sir William 
Herschel, only a few of which had been seen 
in the United Stales at that time. About 
1833 Holcomb took two of his telescopes 
to Philadelphia, where they were examined 
by a committee of the Franklin Institute, 
which was very favorably impressed with 
their performance. 

"The instrument at the Museum has a 
9-inch Russia iron tube approximately 9 
feet long, closed at the lower end with a 
slip-on cover within which is attached a 
tin-alloy speculum. On the inside of the 
upper end is a roughly-made rack which 
carries the eyepiece and which meshes with 
a small pinion attached to a focusing knoh 
on the outside of the telescope. The lower 
end of the tube is  supported on a brass bar 
which terminates in a spike at one end and 
a wheel at the other, designed to permit 
the tube to pivot easily about the spike as 
a center. The upper end of the tube is  sup­
ported on a simple bipod [ Similar bipod 
mounting in SCIENTIFIC AMERICAN, Apr., 
1933, p .  241 .-Ed. l ,  each limb of which is 
readily adjustable by means of a cord wound 
about a winch and running through small 
blocks in combination with the two sliding 
parts of each limb. By working the two 
small winches properly, the upper end of 
the tube can be made tQ describe practically 
any motion required in sighting or follow­
ing a star." 

The speculum of the telescope is  in good ­
condition, and i t  has been used with some 
success since it  was presented to the Mu­
seum. 

TYPICAL of the wide variety of occupa­
tions represented by the followers of the 

amateur telescope making hobby is a 
compilation sent us by Leo. J. Scanlon of  
Pittsburgh, at our  request, showing a cross· 
section of the membership of the Astro­
nomical Section of the Academy of Science 
and Art of Pittsburgh, essentially a club 
of amateur telescope makers. 

In this club are : electrical engineers 7, 
Westinghouse employees 8, electrical in­
stallation repairmen 2, cigar rollers 1, 
chemists 6,  insurance salesmen 2,  mill­
wrights 3, clerks 1 1 ,  sales executives 5, 
high school students 14, restaurant man-
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agers 2, salesmen 6, news photographers 1 ,  
stenographers 2, community house execu­
t ives 2, draughtsmen 6, radio technicians 2, 
attorneys 1 ,  vice-presidents of railroad 1 ,  
railroad engineers 3, baggagemen on rail­
road 1, grocerymen 1,  news editorial writers 
I,  printers 2, chauffeurs 1 ,  physicians 4. 
physicists 2, science teachers 1 ,  commercial 
photographers 2 ,  electricians I ,  dentists 2, 
skilled mechanics 7, sign painters 1 ,  Boy 
Scout executives 1,  welders 1 ,  research 
workers ( Gulf) 2, projection machine op­
erators 1, plumbers 1 ,  college students 2, 
machinists 2, farm wives 1 ,  refrigerating en­
gineers 1 ,  machine designers 1 ,  credit men 
1 ,  editors farm j ournal 1,  nuns 2. 

So this is  what amateur telescope makers 
are made of. A pretty solid cross-section of 
America, is  it not ? 

THE test for approximate radius of a 
mirror, described on page 78 of "Ama­

teur Telescope Making," involves wetting 
the surface with water, which is  difficult to 
control, since the water soon runs off or 
dries. Dr. S. H. Sheib, a testing engineer 
and chemist, Box 737, Richmond, Virginia, 
states that he has found that the substitu­
tion of oil for the water affords a better op­
portunity to measure the radius. A mixture 
of ordinary machine oil and kerosene, 50-
50, worked well. 

WHAT, exactly, is rouge ? We asked Dr. 
Sheib and he replied : "I understand 

that rouge is Fe20", and that black rouge 
is FeP4' If iron sulfate is  precipitated with 
ammonia you can't get anything but 
Fe ( O H ) "  or Fe2 ( OH ) 6 which is  merely a 
multiple of the former. When you heat this 
you drive off the chemically combined water 
and get Fe,O"." Has anyone else any other 
light to throw on this question ? 

Another little matter : Dr. Sheib and your 

Detail of the Holcomb Herschelian 

scribe have been trying to work out the 
depth-not the diameter but the depth--of 
pits for different abrasives. Is any amateur 
equipped with a microscope having a ver­
tical illuminator and micrometer, who can 
and will help us measure, if  possible, the 
distance to their bottoms, possibly by focus­
ing on them and using the flat surface as 
dalum ; that is, focusing the flat surface 
and making a reading, and then focusing 
the hottom and making another reading. 
This is theoretical and maybe it won't 
work. Good quantitative data on depths of 
pits for each size of abrasive ought to pro­
vide a basis for working out optimum 
grinding time for each stage of abrasive. 
Is depth strictly proportional to grains ? 
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effect, it is stated, is  better than that of 
cork, while the material is  said to be less 
costly than any other standard insulating 
materiaL 

Ferro Therm depends for its efficiency on 
the high reflectivity of  black iron for energy 
frequencies in the radiant heat range. The 
new insulation is applied to both flat and 
cylindrical surfaces and is  said to  be well 
suited for uses ranging from cold storage 
rooms to boilers and steam pipes and other 
high temperature applications where in· 
sulation i s  required .-A. E. B. 

50,000 PLANETS 

S PACE is filled with cosmic dust 
but how many of these particles 

of dust are large enough to be 
called planets? Professor A. O. 
Leuschner, University of California, 
estimates that in our small solar 
system there are about 50,000 so· 
called minor planets within reach 
of the largest telescopes. 

AND Now, HEAVY 

OXYGEN ALSO 

JUST before going to press with the 
present number containing Professor 

l lrey's article on heavy hydrogen, the fol· 
lowing Sdence Service report reached the 
editor : 

What is probably the world's rarest 
liquid, "heavy oxygen water," is now be· 
ing produced at Manchester University, 
England, by means of a recently constructed 
diffusion apparatus. 

Only a few drops of the heavy oxygen 
water exist. The new apparatus in which 
Lecturf'r J. B. M. Herbert and Prof. M. 
Polanyi of Manchester University demon· 
strated the production of  heavy oxygen 
water is designed to produce 0 .02 gram of 
the water per day. 

One atom out of every hundred of the 
oxygen atoms in heavy oxygen water has a 
mass of 18 instead of the usual mass 16 
of ordinary oxygen. In ordinary water the 
normal proportion is about one in 500. 
Scientists consider this concentration of the 
heaviest oxygen as a real achievement, since 
the difficulties are much greater than in 
separating the famous three kinds of hydro· 
gen recently discovered.  

Prof. G.  Hertz of Berlin made the world's 
first sample of heavy oxygen water and 
presf'nted the prf'cious 10 drops ( half a 
gram ) to Prof. Polanyi, who was formerly 
professor of physical chemistry at the Kaiser 
Wilhelm Institute in  Berlin. The isotopes 
or atom varieties of neon, the gas now used 
in elf'ctric signs, were also separated by 
Prof. Hertz. 

The Manchester University apparatus for 
producing heavy oxygen water is very com· 
plex and consists of nine mercury vapor 
diffusion pumps circulating gas through 
porous clay called steatite. The very slight 
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FOR SALE 
The famous 

Telescope Making HARTNESS TURRET TELESCOPE 

ALBERT G. INGALLS, Editor 

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

SCIENTIFIC AMERICAN 

\vith seven-foom underground study 
and laboratory, connected oy under­
ground Jlassage to the beautiful 

FIFTEEN-ROOM RESIDENCE 
with all modern ('ollvenienees, includ­
ing Six l\[aster-Bedrooms, }i'ive Con­
necting Bathrooms. Ample servants' 
quarters. Beautifully Landscavell 
Grounds. Extensive Acreage. 

S pedal Booklet on Request. 

WALBRIDGE REALTY COMPANY 

RUTLAND, VERMONT 

Inventions, Patents and Trade .. Marks 
By MILTON WRIGHT 

.'-cttorney and Counsellor  at Law, formerly 

Associate Editor, Scie11 tific American 

Just published 
2ud edition 

How to make your inventions pay­
How to secure the utmost in legal protection-

The man who conceives an invention has before him a vision of 

rewards, but much must be done before that vision becomes a 

reality. There are patent rights to be secured, pitfalls to be 

avoided, business opportunities to be sought and handled in cer· 

tain ways . To guide him on his way is the aim of this book. 

250 pages, 5 Yz x 8, $2.65 postpaid 

Send orders to 

SCIENTIFIC AMERICAN 
24 West 40th St. New York. N. Y. 

METAL INDUSTRIES EXHIBITION 
Under the auspices of AGNE, 

May 1 0·31 ,  Osaka, Japan 

. '< ;.;:'"t,l�HE 
J O U R N A L  

.O F 
M E TA L S 
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MARKS POLARIZING PLATES 

For the experimenter. 

Construct your own 
ANAL YZER·POLARIZER 

PHOTO·ELASTIC apparatus 
POLARISCOPE 

POLARIMETER 

KERR CELLS for TELEVISION 

or any POLARIZING equipment 
T h i s  new polari z i n g  med i u m  now in use i n  
U n ivers ities a n d  Com merc i a l  Laborator ies 

I N E X P E N S I V E  

Send for free l iteratur. A·S 

POLARIZED PRODUCTS CO. 
Whitestone, L. I. New York 

DIRECT VISION SPECTROSCOPE 

lacquer finish. high- grade replica 
lines per inch. collimating lens and 

adjustable slit. It�or flame and absorption spectra. Re­
turnable for full refund if  unsuited to your needs. 
Price, prepaid $5 .00 .  Other models $3 .00  to $35.00.  
Catalog of Spectroscopes and accessories. ray filters 
for ultra-violet and infra -red, fluorescence materials, 
etc. 10  cents. 

L A B O R A T O R Y  S P E C I A LT I ES CO. 
W A B A S H  B o x  1 25 I N D I A N A  

Wm. �Iogey & Sons, Ine. 
Founded 1 8 8 2  

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

Plainfield, N. J. 

Good Eyes for Life 
By O. G. HENDERSON and 

H. G. ROWELL 

THE scope of this book is what the 
average intelligent person would 
like to know about his own eyes 
and their care. It explains the eye 
machinery, and the more common 
eye troubles. It cites the various 
theories of eye changes and shows 
us how to avoid some of them by 
intelligent use of the eyes. Reading 
parts of this book would be a good 
prescription for that boy or girl of 
yours who insists on reading when 
lying down, slumped down, and so 
on ; and incidentally some grown­
ups might profit similarly. It is ele· 
mentary and could be understood 
by anyone.-$2.15 postpaid. 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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difference in weight between the light and 
heavy oxygens in the water vapor makes 
the concentrating process slow and tedious. 
Even compared with its use upon gases like 
neon, the process is slow because the water 
vapor condenses upon the surfaces of the 
clay tubes. 

Prof. Polanyi is at present in Moscow 
where he is consulting with Soviet scientists 
engaged in similar work. 

CAVIAR FOR RICKETS 
A REPORT from Russia reminds 

us of Marie Antoinette's 
"Then let them eat cake." In that 
country experiments have recently 
been carried out in feeding caviar 
to babies to prevent rickets, since 
caviar is rich in vitamin D. 

MAKES PAINT STICK TO 
STEEL 

A
PROCESS for "conditioning" steel that 
is designed to promote paint adhesion 

and also to improve the rust resistance of 
the material, involves the use of a new 
crystalline material known as Cromodine. 
Solvent News reports that an excellent fin· 
ish for high bake enamels, synthetic rna· 
terials, and oil primers is obtained. 

The process consists of first removing oil 
and rust from the steel surface in any ap· 
proved manner and then dipping the parts 
into a heated solution of the Cromodine. 
The solution is held in a stainless steel 
tank and is heated by steam coils to 170 
to 180 degrees, Fahrenheit. 

The immersion lasts for one minute, fol· 
lowing which the parts are rinsed in cold 
and then hot water and dried. When wiped 
of a powdery residue left by the process the 
surface is ready for the prime paint coat. 
The cost of the process is estimated at ap· 
proximately ten cents per 100 square feet 
of surface to be treated.-A. E. B. 

S PRINGS OF QUARTZ 

To measure the amount of moisture 
taken up by paper samples from an 

atmosphere of a certain exact humidity is 
a delicate weighing job that must be done 
without breaking into the humidity cham· 
ber and upsetting the whole object of the 
test. The best way is to keep a continuous 
weighing device at work in the chamber, 
and scientists have found that under the 
given conditions a coil spring of pure 
quartz is the best device for fine and de· 
pendable weighing. A quartz spring does 
not rust or corrode, and it always comes 
back just to the mark when the load is 
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taken off. Tests show that loading for two 
years or more causes no permanent sag. For 
a substance that looks like glass, the quartz 
filament is remarkably tough. 
Forest Products Laboratory workers now 

make their own quartz springs for deter· 
mining moisture characteristics of the new 
papers they are developing from American 
woods. A quartz rod is heated in an oxygen 
blowpipe flame and is pulled out into a 
long thread. This thread is then coiled, 
under less severe heat, into a spring about 
6 inches in length, and a hook is formed at 
each end. After its stretch under standard 
known loadings has been carefully deter· 
mined, the spring is ready for business. It 
i s suspended, carrying its sample scrap of 
paper, inside a window of the humidity 
chamber, and its lengthenings and shorten· 
ings with changing moisture in the sample 
are accurately read by means of a cathetom· 
eter telescope mounted outside. Springs in 
use at the Laboratory are so sensitive that 
a change in weight of four one-millionths 
of an ounce can be easily measured. 

METAL RADIO TUBES 

A
NEW line of metal radio tubes, which 
tests indicate to be of greater con· 

tinued efficiency of operation than the glass 
type now in use, was announced recently 
by the General Electric Company. Devel­
oped in the research laboratories of the 
company at Schenectady, these new metal 
tubes are not only much smaller and more 
sturdy, but are stated to offer improved 
electrical characteristics over the conven· 
tional tubes of today. They provide their 
own shielding and this metal shell is a bet­
ter heat conductor and radiator than glass. 
They are particularly advantageous in the 
field of short wave reception. The short 
leads of the tubes permit greater ampli. 
fication at the higher frequencies and the 
more effective shielding insures greater 
stability. 
These new tubes are not interchangeable 

with glass tubes in the present type radio 

Above: One of the new metal radio 
tubes, and another cut away to show 
elements. Below: Glass tubes and 
their equivalents in metal ; also, 
a "duo-diode" made only in metal 
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receivers and will later make their first 
appearance in a new line of sets. 

In the metal tubes, each lead-in wire 
passes through a tiny bead of special glass 
that is  fused securely within an alloy eye· 
let, which in turn is welded to the metal 
container, thus assuring a long life vacuum. 
This alloy, having substantially the same 
coefficient of expansion as glass, is known 
as Fernico and is  a combination of iron, 
nickel and cobalt. 

The familiar metal shield which is  neces­
sary with the glass tube in radio-frequency 
portions of  a circuit is no longer required 
with the new tube. The metal envelope it· 
self serves as a shield, and, since closer 
proximity of  shield to elements can be 
realized, the shielding is more effective. The 
new tubes have one more base pin than 
comparable glass tubes, in order to  make 
provision for grounding the metal envelope. 

ART 

pAN.American Day, celebrated 
this year on April 15, was mark­

ed by the signing by representa· 
tives of 13 American republics of a 
treaty to protect art galleries and 
scientific museums in time of war. 
For humanity's sake, such institu· 
tions are, in effect, declared neutral 
territory and safe from attack. 

METALLIZED PAPER 

AMONG the recently developed packaging 
.ti. papers, DuPont announces the produc­
tion of a metallized paper for labels, wraps, 
and inside liners. In this paper, the metal 
coating is  deposited directly on any of a 
wide variety of paper stocks, providing a 
smooth, high-luster metallic finish resem­
bling foil. Because the finish is applied di· 
rectly to  the paper, there is no lamination 
or possibility of peeling. The color is 
chromium·like. It will take printing and 
lithographing, as long as the inks used are 
suitable to the surface, which will not per­
mit penetration. The paper can also be die­
starn ped or embossed. 

When used as a wrap, this metallized 
paper can be cemented to  itself with com­
mercial types of adhesives. The finish resists 
oils, greases, water, humidity, tarnish, and 
corrosion, protecting the contents of the 
package or container. The product is avail­
able in continuous rolls up to 40 inches in 
width, and in sheets of even greater length. 
-A. E. B. 

INGENIOUS GARDEN 

FOUNTAIN 

MANY people would enjoy the play of  
fountains on their lawns were it not 

for the fact that they would have to usc 
costly city water or install equally costly 
pumping equipment. An ingenious new 
fountain device which uses the stearn in· 
jector principle commonly employed in 
boiler plants for keeping the boiler full has 
been invented by Mr. C .  H .  Andrews of 
New Castle, Pennsylvania. This fountain 
utilizes the fountain water for the large 
spray effect that i s  obtained, the power be­
ing obtained from the city water main. A 
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Above: Garden fountain in opera· 
tion. Below. Sketch of fountain 
mechanism. A, water level in pool. 
B and C, water inlets. D, water from 
main. E, pin hole opening from city 
main. F, sleeve regulating the flow 

tiny stream shooting at high pressure 
through the central orifice of the fountain 
draws with it a large volume of water from 
the fountain through annular openings. As 
can be seen from the illustration the device 
is extremely simple and is said to be inex­
pensive to operate. 

THE LUMINOUS WOMAN 

OF PIRANO 

CERTAIN animals and plants are well 
known to give off phosphorescent light, 

and from time to time luminous human be­
ings have been reported. Generally, but not 
always, this emission of light has been 
noticed just before death. Little is known 
of the cause of this luminosity, and curiosity 
has been quickened by Anna Monaro, the 
Luminous Woman of Pirano, of whom Dr. 
G. Protti, of Venice, has recently published 
an account. 

Dr. Protti first collected the evidence of 
eye-witnesses. The usual time of the light's 
appearance was during the early part of 
the night, never in the daytime, or when 
Monaro was only lightly asleep ; it lasted 
never longer than three to four seconds, it  
always appeared in the region of  the heart, 
it varied in color from green to red. Monaro 
herself was unaware of  the light and it left 
no trace of odor, heat, or color. 

Dr. Protti next made his own examina· 
tion and found Monaro normal in  every 
way, except that she suffers from asthma 
and has slightly raised blood pressure. She 
lives almost in indigence, but such food as 
she eats is in no way out of the ordinary. 
During Lent she fasts strictly, eating only 
soup and milk, and at this time the phe­
nomenon manifests itself most frequently, 
particularly during Holy Week when the 
fast is  almost absolute. In one night the 
li ght appeared 25 times. 
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S t a i r  - C l i m b i n g  
h a rd wo rk 

Modernize 
Your Home with 
a HomeLIFT 

Sta i r-c l i m b i ng-hard for the stro n g .  
Dangerous for the s i c k .  Impossible 
for i nva l ids. You ' l l  be s u rprised how 
easi ly a beautifu l H o m e L i FT may 
be i nsta l led in you r  home. S i m ple.  
Safe. Auto m atic.  O perates from 
l ig hti n g  c i rcu i t  • . •  less t h a n  a cent's 
worth a d ay. Amaz i n g ly low priced. 
Write for deta i ls. 

I ltmfflllll 
Repre.rentaii"e, in all Principal Cities 

TH E S H E PA R D E L EVAT O R  C O .  
M a n ufactu rers of S h e pa rd 
B a l l  - Bea r i n g  Elevators 

2428 C o l era in  Ave . ,  C I  N C I N N AT I  

DRAFTING MACHINE 
• 

WRIGRAPH 
offers 

Precision 
Instruments 

From $5.00 up 
• 

No Loose Parts 
Brief case and Drawing Room models 

Interchangeable Attachments 
'!'obin Bronze nearings 

Write for catalog 
L. C. WRIGHT CO. 

5 7 1 3- 1 4  Euclid Ave. Cleveland, O. 

Contains technical arti­
cles about short-wave 
receivers, pmver ampli­
"tiers, transmitters, etc. 

Contributors include 
s u c h  distinguished 
authors as  Arthur H. 
Lynch. Lewis Win-
ner, 'V. A. Bruno� 
Herman Bernard and 
many others. Full de­
seriI)tions are given 
of every unit. rrhis 
book should be in 
every technical mind-
-ed man's library. 

TRY.MO RADIO CO. Inc. 
85 Cortlandt St. N. Y. C. 



Manufacturers : 
SCIENTIFIC AMERICAN 

will 

WATCH 

COMPETITION 
for you 

DO you watch the prospective 

competition of new inventions 
by studying patents in your field 
as fast as they are granted? Do 

you study patents to discover 
whether the devices they disclose 
may be superior to your own ? To 
acquire those which would be im­
portant assets to your business ? 
To avoid infringements of the 
patents of other manufacturers ?  
D o  you keep posted o n  inventions 
that may cause you great losses by 
outselling your products ? 

NOW you may do so completely, 
at nominal cost, and without both­
ering yourself or your executives 
with the expensive, time-consum­
ing detail of hunting through the 
Gazette. The Research Department 
of SCIENTIFIC AMERICAN will do it 
for you. 

OUR plan solves this problem for 
you. It classifies all patents as they 
are issued, the work being done by 
an Associate Editor, an engineer 

who is thoroughly familiar with 
the subj ect of inventions and 
patents. Copies of all patents in 
any classification are forwarded 
automatically to the interested 
subscriber as soon as issued. A 
copy of a patent includes the draw­
ings, the specifications, and all of 
the claims j ust as they appear in 
the original grant of Letters Patent. 

It affords a full and complete un­
derstanding of the construction and 
operation of the invention and of 
the protection it has been given. 

WE shall be pleased to supply fur­
ther information, including cost, if 
you will advise us the field or fi·e.lds 
of invention in which you are in ter­
ested. There is no obligation. 

SCIENTIFIC AMERICAN 
RESEARCH DEPT. 

24 W. 40th St., New York 
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No, the young lady is not playing a pipe organ, nor is she operating a telephone 
switchboard. She is  demonstrating a model factory production control system 
introduced by Remington Rand. By means of this, it is  possible for one girl to 
keep accurate records which now require the work of scores of time-keepers and 

clerks. At right is the automatic punch which produces the basic record 

Convinced that the appearance of the 
light was not the result of collective hallu­
cination, Dr. Protti installed a powerful 
cinematograph with a supersensitive film on 
which an automatic registration of the dura­
tion of the light could be made. Above the 
region of the heart he suspended a photo­
electric cell connected with a sensitive gal­
vanometer, and in order to eliminate all 
possibility of electricity being used he ar­
ranged an electroscope enabling him to 
examine the state of the electric charge of 
the air around the patient. The bed was 
insulated from the floor. 
With the room in complete darkness a 

light was seen after a time to emerge from 
the bedclothes and Dr. Protti immediately 
started the cinematograph at 16 exposures 
per second. The light lasted 3Y1G seconds 
and gradually faded away. It muminated 
the jaw and cheek bones, but caused little 
shadow contrast. It arose from the region 
of the heart from an area the size of an 
adult's open hand, and was sufficiently 
strong to make the adjacent beds visible. 
No current was registered on the galvan­
ometer, and when the observation was con· 
trolled there was no appreciable change on 
the electroscope. However, a definite shad· 
ow appeared on the cinema film. Monaro, 
whose sleep is usually broken and dis­
turbed, woke with a start_ At the time the 
light appears the heart accelenites to about 
double the usual rate. 
An estimation of the radiating property 

of the patient's blood showed this to be 
three times that of normal blood, and it i s 
considered that this js significant in con­
nection with the origin of the light. This 
property is said to vary with the basal meta­
bolic rate. 
Having, as he believes, excluded trickery 

and the taking of phosphorus, Dr. Protti 
suggests that the religious complex which 
dominates the patient disturbs the endo­
crines, upsets the vago·sympathetic bal· 
ance, and induces certain salts of the blood, 
notably sulfur compounds, to become phos· 

ph ores cent. Such a change, he thinks, is 
facilitated by the fasting state. More re­
cently Dr. G. W. Crile is reported to have 
demonstrated at Cleveland the emission of 
both visible and infra-red waves from the 
brains of dogs, the radiation being increased 
by thyroxine and adrenalin and decreased 
by anesthetics. Alcohol first increased and 
then diminished the radiation.-The Lan­
cet (London ) . 

PURE NICKEL 

ETHIOPIA is now the 28th 
country to coin pure nickel as 

that country has just put into cir­
culation 10,000,000 nickel coins of 
the 25 roul denomination and 5,-
000,000 of the alat; denomination. 
Contrary to popular belief, America 
with its five-cent piece is  not one of 
the 28 countries as this coin con­
tains 75 p ercent copper. 

C HEMICAL FLY­

"SWATTERS" "SW AT the fly ! "  is coming more and 
more to imply the use of chemical 

sprays, the efficacy of which is being con­
stantly improved by experiment. Recently 
it has been found that certain synthetic 
organic substances such as santiilyl acetate, 
the dialkyl phthalates and butyl·salicylate 
are repellent to certain species of flies, in­
cluding the housefly, although they are 
odorless to human beings. 
Two plants, derris and pyrethrum, are 

the noxious constituents in most fly-killing 
sprays. The former is to some extent re­
placing the latter, because a kerosene 
extract of derris provides a slow but distinct 
killing action extending and increasing 
over a period of 48 to 72 hours. Derris will 
give a larger amount of effective kerosene 
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extract than pyrethrum. Pyrethrum extracts 
provide great paralyzing and some killing 
action ; derris extracts excel in killing ac­
tion. Large quantities of derris and pyre­
thrum products have been used this past 
season for the control of truck crop pests, 
such as the cabbage worm on cabbage and 
cauliflower, replacing arsenical insecticides. 
Derris has also shown promise for con­
trolling the squash-vine borer moth, as 
well as the cherry fruit fly. Pyrethrum is 
apparently a specific poison for the celery 
leaf tier worms.�A. E. B. 

COBRA VENOM 

THE pain of inoperable cancer is 
said to have been relieved by in· 

jections of suitable doses of cobra 
venom. Dr. David I. Macht, of 
Baltimore, in reporting this says 
that the pain.relieving effect is due 
to the venom's action on nerve 
centers in the brain. Of course, no 
curative effect is claimed. 

B EAUTY IN CONCRETE 

HOUSES 

NATIONAL interest in pre-fabricated 
1 housing�the newest development in 
the home building industry�has centered 
attention on the first house to be built with 
pre-fabricated walls of Earley mosaic con­
crete, erected on the Colesville Pike, just 
north of Washington, D. C . 

This house is the work of the studios of 
John J. Earley. It is built of 32 panels, each 
nine feet high and varying in width from 
four to eight feet. The panels are made of 
two-inch reinforced concrete with a surface 
of exposed aggregates of red jasperite from 
Oklahoma, which gives the slabs the appear· 
ance of granite and makes them a new 
triumph of beauty in concrete. 

Since the slabs are pre·cast, it is possible 
to manufacture them under studio coucli ­
lions and to harden them to a point where 
they are absorption-proof and water-tight . 
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Window casements are cast into the slabs 
during the course of pre-fabrication, thereby 
avoiding the possibility of leakage and 
assuring proper alignment. 
By a patented process, the slabs are made, 

face downward, in carefully designed molds 
carved by expert craftsmen to give the cast­
ings a perfectly chiseled surface. The 
mosaic frieze and the other mosaic decora­
tions of the slabs are achieved by putting 
on the plaster forms of the mold a minute 
ridge about one-eighth of an inch high to 
mark the lines between the various colors 
of the design. The mosaic particles of the 
colored design, carefully prepared in a mix­
t ure of colored stone, and sand crushed 
from the same stone, together with cement 
and water, are then placed into their proper 
position in this design. After the reinforc­
ing. mesh has also been put into position, 
the mold is filled to a depth of two inches 
with quartz concrete of the same mixture as 
the colored concrete in the surface. 
Only the hardest of stone and stone-like 

materials are used to form the pre-cast slabs. 
No pigments are used. The aggregates are 

Above: Steel window casement cast 
in pre-fabricated concrete slab for 
the finely textured concrete house 
shown below. See text on this page 
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A PRECIS ION 
MICROSCOPE 
For Amateur Use 
The fine optical system 
built into the Bausch & 
Lomb Model R (at left) 
m e a n s  s h a r p n e s s  o f  
image that will reveal 
t h e  f i n e s t  d e t a i l  
through an amateur 
microscope. Included 
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ventures wi t h  the 
M i c r o ­
scope," a 
455- page 
book ­

t h e most c o m p l e t e  volume 
of its k i n d  y e t  p u b l i s h ed, 
wh i c h  sells alone for $7.50. 
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crushed in the studio, the largest flakes be­
ing roughly one-half inch in diameter and 
the sand particles-crushed from the same 
material-are graded, as are the larger 
particles, to a pre-determined formula 
which requires that this be done with an 
exactness of 1/1000th of an inch. All dust 
is eliminated in this process. 

Because it i s important that the concrete 
should fill even the tiniest and sharpest 
crevice in the mold, the mixture is made 
highly plastic. Therefore, the surplus water 
has to be removed before the concrete is 
allowed to set. 
After the cast has been allowed to harden 

for twelve hours, it is taken out of the mold 
and its face brushed with wire brushes to 
remove the surface cement and expose the 
aggregates. The surface is then given a bath 
with weak muriatic acid to reveal the full 
brilliance of the coloring of the slabs. The 
casts are then cured for 14 days in a curing 
chamber which maintains an exact hu­
midity and leaves them with a hard, flint· 
like surface, and a crushing strength of 
about 5000 pounds to the square inch-a 
man-made granite, 
The pre·cast panels are then assembled 

on the concrete foundation of the building 
and anchored into small structural concrete 
columns cast in place at each joint. The 
anchoring is done by an engineering device 
which keeps the slabs from actual union 
with the concrete columns, but produces a 
perfectly water-proof joint and at the same 
time allows for expansion and contraction. 

COLORFUL MILK 
B OTTLES 

MILK bottles with the dairy's name or 
trade mark embossed in bright colors 

are being adopted rapidly by many of the 
large dairies, The application of these per­
manent and attractive colors to glass is a 
recent development, and represents an in· 
teresting application of chemistry_ 

There are two methods used for colored 
lettering on glass, called "pyroglazing" and 
"anigraphing." In the former, the markings 
are not diminished in brilliance or distinc­
tiveness by washing, exposure to sun, wind, 
or frost, or rubbing of bottles against each 
other. They are obtainable in a variety of 
bright colors such as blue, green, orange, or 
red. In addition to lending attractiveness to 
the bottles, especially when filled with milk 
or cream, they make "pirating" of empty 
bottles more detectable. 
Anigraphing may be likened to litho­

graphing or printing in that any pattern or 
design that can be transferred to paper can 
be transferred to glass. The imprint is re­
sistant to ordinary solvents, to washing and 
cleaning operations, and to ordinary shelf 
and storage conditions. Anigraphing, like 
pyroglazing, gives a protective as well as 
a decorative identity to the container.­
A. E. B. 

VITAMINIZED B EER 

WHEN beer first "came back," a thirsty 
populace was concerned entirely with 

its taste and its "kick." But now that the 
novelty has worn off, enterprising brewers 
are casting about for new ways of giving 
their product sales appeal. In view of the 
current fad for reinforcing various food 
products with vitamins, it is not surprising 
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to hear of a new process for vitaminizing 
beer. 
Some of the raw materials of brewing 

contain vitamins, and brewer's yeast is an 
excellent source of vitamins B and G, but 
the finished filtered beer contains no sig­
nificant proportion of any vitamin. Fritz 
Lux, who describes the process of vitaminiz­
ing beer in Brewers Technical Review, 
utilizes the cell sap separated from yeast 
by supercentrifugalization or by other 
methods. The inventor of this method says 
that the cell-free liquid contains 25 to 30 
percent of soluble yeast proteins, the vita­
mins and the enzymes. He proposes the 
addition of definite proportions of this cell 
sap to the beer after the main fermentation. 
The inventor asserts that the vitamins and 
enzymes mix with the beer and pass through 
the filter.-A. E. B. 

COMBUSTION IN 

DIESEL CYLINDERS 

USING special glass windows resisting 
temperatures up to 3500 degrees, Fah­

renheit, aviation research scientists have 
just discovered how fuel oil burns in a 
Diesel engine. 
New facts which are expected to advance 

the possibility of using Diesel engines in 
aircraft have been found by taking high· 
speed photographs through these windows. 
These facts were reported by A. M. Roth-

High.speed photographs show flame 
propagation in a Diesel cylinder 
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Below: A new type of dictation ma­
chine is housed in a desk drawer, 
and, right, is  ready for instant use. 
It leaves both hands free for mak­
ing notations or holding papers 

rock of the National Advisory Committee 
for Aeronautics Laboratories at Langley 
Field, Virginia, hefore the meeting of the 
Institute of the Aeronautical Sciences. 

Mr. Rothrock showed motion picture film 
before the aviation meeting taken at the 
rate of 2500 frames a second. The film up­
set theories about how fuel burns in such 
engines-opinions which have existed since 
the Diesel engine was first invented. 

The characteristic feature of the Diesel 
engine is that fuel oil is injected into the 
air of the cylinders which has previously 
been compressed by the stroke of the piston. 
Under compression the air temperature rises 
until it i s high enough to ignite the injected 
oil. No electric spark is necessary. Previ­
ously it had been supposed that the oil 
began to burn as soon as it came in from 
the fuel jets. Mr. Rothrock's film proves 
that combustion occurs only after the fuel 
fills the cylinder. 

G. W. Lewis, director of aeronautical re­
search of the N.A.C.A., said that the new 
technique should speed research in the 
Diesel engine field. Heretofore, he said, 
various types of fuel jets-as only one ex· 
ample-were made and inserted in the 
cylinders. How well they worked could be 
determined only roughly as long as it was 
not possible to see or photograph what was 
going on inside during comhustion. With 
the new windows and high· speed photog· 
raphy, rapid checks on performance can be 
obtained .-Science Service. 

IMPROVED DICTATION 

MACHINE 

EVERY executive using a dictation ma­
chine has appreciated the difficulty of 

placing that useful aid so that it is com­
pletely handy to the man at a desk, yet out 
of the way when not in use. If the machine 
is mounted on a wheeled iron stand, it in­
terferes with opening drawers when dic­
tating, and may interfere with the side chair 
when callers come. If located on the desk 
top, it occupies space needed for papers ; 
and the mouthpiece tube is often in the 
way. 
These inconveniences are avoided hy the 

Howarth Dictation Machine. With this ma­
chine the dictator sits facing his desk ( or 
the tahle used with the desk ) , just as when 
dictating to a stenographer, with all his 
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papers in front of him. The machine is 
fitted into the shallow middle drawer, which 
is of special design, and the mouthpiece 
tube rises from the front interior of the 
drawer. The scale and pointer (which show 
the position of the stylus on the cylinder) 
are in plain view at the front edge of the 
desk. Hence the cylinder number, start and 
stop positions of the stylus, and errata, can 
be noted as dictation proceeds, either on 
letters being answered or on a separate pad. 

PLATINUM 
WORLD consumption of plati-

num last year was about 200,-
000 troy ounces compared with 
1 75,000 in the preceding year. The 
odd thing is  that its price has been 
approximately the same as that of 
gold because of the governmental 
decree raising the price of the latter 
metal. 

NEW PROCESS FOR S UL­

FURIC ACID MANUF AC­

TURE 

SUCCESSFUL operation of a new plant 
for making sulfuric acid out of ferrous 

sulfate has demonstrated the commercial 
feasibility of reclaiming useful products 
from a nuisance by-product. The plant in 
question, built in the middlewest by the 
Chemical Construction Corporation, is using 
waste ferrous sulfate in the production of 
over 100 tons per day of 100 percent equiva­
lent H2S04, A similar plant of equal size 
is under construction for the same owner 
in the east. The process appears to be 
equally applicable for other ferrous sulfate 
l iquors, such as that from steel pickling. 
It thus opens a field for the possible preven­
t ion of stream pollution by pickle liquor 
from the steel mills. 
In operation of the process, says Chemi­

cal and Metallurgical Engineering, the fer­
rous sulfate liquor is evaporated to produce 
a substantially dehydrated material which 
is then roasted under reducing conditions 
to yield a strong S02 of purity sufficient 
for use in a vanadium catalyst contact plant. 
Prior to roasting, as is done in the plant 
now in operation, green sulfide ores may 
be mixed with the sulfate to produce addi­
t ional acid, if this is desired. In addition to 
S02 the roasting yields an iron oxide cinder, 
part of wh ich is used to neutralize any ex­
cess acidity in the feed liquor. Under cer-

"Look in the Hood 
and See. " Amateurs 
and professionals rely 
on Graflex Cameras 
for their "more inter­
esting pictures. " One 
great reason is the 
G r a f l e x  F o c u s i n g  
Hood. In i t  you see the 
picture as you get it. 
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tain circumstances the cinder may be used 
for its iron content in blast furnaces, or 
it is suitable for the production of pig· 
ments.-A. E. B. 

"TICKET TO 

MESOPOTAMIA, 3 000 B. C." 

IF you could travel backward through 
time to any historic age you liked, would 

you say to the "time·ticket" agent : 
"Mesopotamia, please, 3000 B.C. ? "  
That i s where one archeologist, Dr. E .  A .  

Speiser of the University o f  Pennsylvania, 
would like to go for a brief change of his· 
toric scenery. If the trip could be managed, 
he could witness one of the major events in 
human progress-the beginning of the era 
of history. Evolution of writing was accom­
plished about 3000 B.C., and learning to 
write changed life so radically that Dr. 
Speiser says : "Nothing like it is seen again 
until we get down to within earshot, so to 
speak, of our own times." 
Digging at sites such as Ur, Tepe Gawra, 

and Erech in Mesopotamia reveals the 
sharpness of changes that took place. De­
spite the impressive succession of genera­
tions of prehistoric folk, who left their 
pottery, their architecture, and their art to 
show what they were like, the unlettered 
ancients remain shadowy and anonymous. 
But, says Dr. Speiser : "When we learn 

that the first independent ruler of Ur was 
a certain Mesannipadda, that the language 
he spoke was Sumerian, that he made war 
on the people of Erech, and that he gave 
costly presents to his wife whom he men­
tions by name, we realize at once that 
quiet and anonymity have departed forever 
and that history is upon us in full sway. It 
all began the moment the past had broken 
its silence."-Science Service. 

AN ANTI-B END MOVIE 

FILM REEL 

THE film reel shown in the illustrations 
is not so much anti·bend as anti-stay­

bend. Being of spring band steel, it can be 
bent freely, but instantly flies back to its 

Aboye: Close·up of center of new 
spring steel movie reel. Right: The 
reel withstands rough treatment 

original alignment. It can even be jumped 
on without changing the trueness of its 
lines. While the spokes are riveted to rims, 
they slide under steel bands on the hub. 

Clipping film on this reel is made auto· 
matic by wells sunk in the hub. When the 
film is laid over one of the wells and 
pressed, film perforations catch in prongs 
and hold securely until the end of the run. 
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The new reel does away with the bends 
and twists in ordinary wire or stamped 
reels-so fatal to the life of the film and 
to the smooth, uninterrupted run of the 
show. This model is for 16 mm. film and 
holds 1600 feet. 

C OYOTES MOVE EAST BY 
MODERN METHODS 

THE coyote, "wild dog of the western 
plains," seems to be moving east. In 

keeping with its reputation of resource­
fulness, this predator is "moving in" by 
modern means of travel, the automobile 
and the express train, according to natural­
ists in the United States Department of 
Agriculture. 

Tourists in the west often purchase coyote 
puppies and bring them east. They do not 
find them dependable pets. however. so there 
is little grief when an occasional coyote es­
capes. In a few cases eastern sportsmen 
have brought in young coyotes and freed 
them, thinking they were fox puppies. From 
these small beginnings have developed nu· 
merous infestations in some of the eastern 
states. 
Coyotes are now present in New York, 

Pennsylvania, Tennessee, South Carolina, 
Georgia, Florida, and Alabama, and may 
be present in other eastern states. In addi­
tion to artificial plantings, coyotes are push· 
ing eastward of their own accord, having 
been recently reported in parts of lower 
Michigan and Indiana. 
The paid·hunter system is advocated by 

the Biological Survey as the best method of 
keeping coyotes under control. The pay­
ment of bounties often leads to abuses and 
deception. 
Although coyotes are scavengers and, in 

addition, destroy many rodents, they are all 
too likely to find it easier to obtain their 
living by killing poultry and young pigs, 
lambs, and even calves. For this reason they 
may become as much a menace to eastern 
farmers as they have been to the western 
rancher. 

CHEESE WRAPPED IN 

CHEESE 

CHEMISTRY i s a versatile science, but it 
hasn't a cure for everything. Common 

sense sometimes goes chemistry one better, 
as illustrated by a new scheme for prevent­
ing mold on Swiss cheese. While chemists 
were studying ways to prevent the deteriora­
tion of the cut loaf of Swiss cheese, one of 
them got the bright idea of wrapping the 
cheese in cheese. 
High·quality Swiss cheese can be made 

only in "wheels" of 200 pounds or more. 
Production in smaller sizes causes loss of 
flavor or suppression of the "eyes" that the 
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A fleet of the new streamlined oil trucks described on this page 

consumer has learned to demand. However, 
these large wheels have serious drawbacks. 
They cannot be cut into sandwich squares 
without serious loss and one wheel i s  much 
too large an order for the usual retail dealer. 
If he buys a part of a wheel either the cut 
surface dries out and must be discarded or 
i t develops mold and so causes loss. 

Heretofore, the only way to remedy the 
difficulty has been to process the cheese 
into bricks by heating and grinding it. 
Processing works well with some types of 
cheese but it injures the flavor and reo 
moves the eyes of Swiss cheese. 

The new method, described by Fred C. 
Bowman in Food Industries, offers a new 
solution of the difficulty. The standard 200-
pound wheel is cut into loaves with the usual 
wire cutting machine. About 50 pounds of 
small pieces remain. They are heated and 
pasteurized, and then molded into blocks of 
cheese free from holes. They are then cut 
into sheets % of an inch thick and are used 
to veneer the "eyed" bricks. The face of 
the eyed brick is softened by holding a hot 
iron near but not against i t for a few seconds 
and then the veneer i s pressed upon it and 
adheres perfectly. All six surfaces of the 
loaf are covered in this manner, giving a 
finished loaf that is completely sealed with 
an impervious layer of pasteurized cheese. 
I t is finally wrapped in tinfoil and parch­
ment paper.-A. E. B. -------
LIQUID COPPER 
T IQUID copper which can be applied to 
L any surface to form a coating of 98.3 
percent purity is announced by the Nichols 
Copper Company. This unique discovery 
involves pulverizing the metallic copper to 
such a fine powder that it remains sus· 
pended in the liquid vehicle, the composi­
tion of the latter being something of a 
secret . Applied to any surface, "liquid cop­
per" affords complete coverage, the form of 
t he minute particles prevent ing the appear­
ance of minute gaps in the coating. Two 
sci ent is ts have been at work on this prob· 
lem for nearly 8 years and after repeated 
trials, have finally produced the copper in 
the form required for application and mix· 
ing with the vehicle. The maker emphasizes 
t hat this new product is not an oxide nor 
a bronze powder. Tests have shown that it 
should have a useful life under actual ser· 
vice five to ten years, or longer.-A. E. B. 

STREAMLINED TANK 
TRUCKS 

WE ordinarily think of streamlining as 
being most effective on vehicles for 

which extremely high speeds are desirable. 
Mr. H. W. Kizer, Superintendent of Motor 
Equipment for The Texas Company, how· 

ever, believed that streamlining would have 
many advantages for the company's tank 
trucks. Six of these have now been built 
and have proved most satisfactory. 
The advantages of the streamline design 

are economy and ease of operation, greater 
carrying capacity in I·elation to size, and in­
creased visibility for the driver-a safety 
factor well worth considering. 

Each truck, although only 26 feet long, 
has a capacity of 1500 gallons. The engine 
is mounted in the rear ; the clutch, brakes, 
gear shift , and steering are controlled by 
air from the driver's compartment . 

"BABY TALK" AMONG 
WRITERS 

Is it "baby talk" that T. S . Eliot, Gertrude 
Stein, and other modernists have been 

giving us in some of their recent writings ? 
The Journal 0/ t h e  A merican Medical As­

sodation interprets the tendency of these 
writers to link words together by sound 
rather than by meaning as "essentially in­
fantile." 
"One expects the insane to utter every 

thought that comes into their minds with­
out worrying about continuity or sustained 
interest," says the medical journal . "Such 
writing, however, belongs in textbooks of 
psychiatry rather than in essentially artistic 
productions of the type intended by James 
.J oyce in 'Ulysses.' '' 

Man developed reason and intellect in 
order that he might express himself rea­
sonably and intellectually, the Journal 
points out in an editorial called "The Psy­
chology of Modernism in Literature." 
A poem by T. S . Eliot is offered as an 

example of the type of writing criticized. It 
reads : 
"If it was to he a surprise 
If it was to be a surprise to realize, 
H i t was to be if i t were to be, was it to be. 
What was it to be. It was to he, was it to be. 
And it was. So it was. As it was. As i t is. 
As i t is as it is . It is and as it is and as it is. 
And so on and so on as i t was. 
Keep it in sight alright." 
"Who, one hundred years hence, will 

quote Eliot or Gertrude Stein as today we 
quote the writings of Shakespeare, Tenny­
son, and the Bible ? "  asks the Journal.­
Science Service. 

AL UPAK GASKETS 

A
NEW gasket material of unique proper­
ties has been placed on the market 

under the name of Alupak. The sheets are 
constructed of alternate layers of thin sheet 
aluminum and fine wire mesh. An elastic 
compound binds the sheets together into 
one flexible piece forming a gasket which, 
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C E N T R A L  C A M  E R A  C O . ,  Est. 1 899 
D e pt. X·S, 230 S .  Wabash Ave. C h i cago.  I I I. 

Become an EXPERT 
P H O T O G R A P H E R  

F.njo)' the romance of t h i s  fascinat­
ing profession.  B e  independent.  Have 
a s t e a dy income. Wonderful oppor­
tnnities i n  COMMERCI AL, NEW S .  
PORTR.H']' and )!o'rlON PICTl"RB 
Photogl'aphy. Penonal a t t e-ndance and 
Home S t u d.)' COline".  2 ;'i t h  year. Fret' 
Booklpt. 
New York I nsti tute of P h oto graphy 

1 0 West 3 3 St • •  ( Dept. 134) NewYorkCity 

\Vben 'VOII ,vrite to . 
8(hTertisers 

• The Editor will appreciate 

it if you will mention that 

you 

saw 

it in 

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

ME W !  Weather forecaster and humidity tester 

� �Hyg.oseope" 
$2..00 
POSTPAID 

A r T O M A T I C  
self - adjustable, 
s imple Ameri­
c a n - made pre-
cision instru­

ment. forecasts 8 to 24 hours 
ahead i n  fresh ail' or \ve11 venti­
lated room. ACCUrately indicates 
hurnidit), indoors or out.  2 �  in. me­tallic dial. 5 in. hardwood case. hand­
some mahogany or walnut fini�h (state 
your choic(' in remitting). An Cllcep­tionlll value! FOT immediate dflirery. We are �xcl!lsi1Jtl distributors. 

Hamillon Speciallv Co. , DepL S, 135 Lockwood Ave . •  New Rochelle, N. Y. 
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NEW 1 935 ALL-WAVE AIR SCOUT 
S PA CE EX PLO RE R 

Invented by H. G. Oisin 
Pat. Pending U. S. Se,rial No. 592,586 

10 STAR PERFORMANCE 
* * * * * * 
* 'Foreign, Short Wave 

* * * * 
and Antenna Con­
trols Hegular Broadcast 

and Long Wave 
Bands 

* Ultra- Sensitivity and 
S e l e c t i v i t y  B u t  
Easily 'funed * 9 'h to 2 0 0 0  Meters 

* Dynamic Speaker­
Ample Volume ­
Fine Tone Quality 

* Provision for use of 
Earphones * Self-Contained Power 
Supply * Five Powerful New- * Calibrated Dial 

Type Tubes * High Fidelity Per-* D u a l  R e g e n e r a t i o n  formance 
COl\IPLETE-Wired, Tested. with Coils $ 14 from g� to 200 rnetem . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95 Kit o f  Five Matched Arcturns Tubes . . . . . . . $4.00 
BroadCllst Coi1 200 to 550 meters . . . . , '  . . . . .  0.95 __ 
Long Wave Assembly Unit (Coil and Con-

densers) 550 to 2000 Meters . • • • • • • • • • • • . .  2.00 
Ornamcntai lHodernistic Cabinet • • • • • . • . • . .  2 . 7 5  

ALLIED ENGINEERING INSTITUTE 
98 Park P l ace 

(Patent.ed 1-17-22) 

EST. 1921 
D e pt. SA-3 N e w  York, N .  Y. 

G E A R S  
I n  Stock- I m me d i ate D e l ivery 

Cears. speed reducers. sprockets. thrust 
bNl.rillgS. flexible counlings. pulleys. etc. A 
complete line is carried jn our ChicagO stock. 
Can also Quote on snecial gears of any kind. 
Send us your blue prints and inquiries. 

Write for Cata l o g  No. 20 
CHICAGO GEAR WORKS 

769-773 W.  JacksoD Blvd . ,  C HlCAGO, IU_ 

CALCULATIONS 
in  percentage. interest. cost and selling 
price. discount. division of freight 
rates,wages. etc .• can be Quickly solved 
on the COlIlmercial Calculat.or. �oIH�s 
n�\lltjplication. division and propor­
tiun. Gives the number of davs be­
t.ween ally two dates. Also gjv'es the 
day of the week of any date, Con-
�tr\lcted to give more than 5 years �:id:ce�·iRia:r;;te:uc�io

i,��. liJ�Zo. Pc:i;= 
clllars free. Your money back if yoU 

are not satisfied. 
Gilson Slide Rule Co., Stuart. Fla. Slide Rule 1I-JakeT8 since 1915 

Balance as  above with 1 - 5 0 ; 1-20 : 2-10 ; 1·5 and 2 - 2  
g r a m  weights, b a s e  4" x 9" -$4.75.  Catalog \vith 3000 
i l lustrations of laboratory apparatus sent for SOc. 
C a talog listing 10,000 chemicals .  drugs, 11avors,  etc. , 
and 1 , 700  scientific books sent for 25c. 

L A B O R A T O R Y  M AT E R I A LS C O M PA N Y  
637 East 7 1 st St. C h icago, i l l i n o i s  

AGENTS 500 % PROFIT 
G U A RA N T E E D  G O L D  LEAF L ET T E RS 
For Store fronts and office windows. Anyone can vut them 
on. Free sa.mple�. Liheral offer to lI:ellerl.ll a"ents. 

!\iF-TALLIe LETTER (;0. 440 N. Clark St ••  Chicalto 

NEW AUTOMATIC ADDER, $4.75 

J. H. BASSETT & CO., 

]'Iakes adding ea sy. It's accurate. 
quick, durable and easily operated. 

Capacity 8 columns. Haves time. brain 
work and errors. 85, 0 0 0  pleased ownerB. 
Fully guaranteed. Price $4.75 delivered. 
Agents wanted. 

Dept. 50. 1458 Hollywood Ave., Chicago, Ill. 

INCORPORAT£O, HARTFOIfACONH. 
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it is claimed, will hold even on warped and 
super-heated surfaces, since the gasket ac­
tually swells when subjected to heat. This 
expansion forces a perfect seal on all parts 
of the flanged surface and fil ls in all warped 
or uneven spots.·-A. E. B. 

TOUGH GLASS 

D URING the past month or two cer­
tain members of a laboratory staff 

have frequently amused themselves and 
visitors by tossing glass lenses on a concrete 
floor. The height of the drop has varied 
from four to ten feet, and not a single lens 
has been broken to date. These lenses are 
not laminated or reinforced by wires or any 
extraneous mechanical means. They are for 
optical purposes and, therefore, clear. They 
can be and have been broken, but it is 
estimated that the blow required is 13 times 
as great as that required to break a lens 
of ordinary optical glass of the same dimen­
sions. Moreover, ordinary glass breaks into 
relatively large, razor-edged splinters, where­
as this glass breaks into less hazardous 
small pieces with rounded edges. 

Peculiarly, this glass is made by violating 
the traditional "good factory practice" 
which is considered essential for toughen­
ing glass. In ordinary processing, glass is 
cooled slowly from the molten condition, to 
minimize the formation of strain_ This pro­
cess is called annealing. But the process 
used to make these tough lenses reverses 
the usual procedure. The glass is heated to 
the softening' point, ahout 1500 degrees, 
Fahrenheit, and then quickly cooled by 
means of an air jet, steam jet, or immersion 
in oil at approximately 400 degrees, Fahren­
heit_ The result is that the exterior layer 
of the glass is quickly solidified, while the 
interior, cooling at a slower rate, contracts 
and places compressive forces on the ex­
terior. The interior is put under very strong 
opposite but equal tensions which are re­
vealed by polarized light. Instead of avoid­
ing strains as in the old art, strains are 
intensified, but their direction controlled 
to obtain symmetrical stresses. However, 
this relatively new art is not so novel ; those 
of us who made Prince Rupert drops for 
amusement employed it. 
The utility of toughened glass of this type 

is apparent for use in industrial goggles, 
its first commercial application. An ordi­
nary glass lens, though furnishing primary 
protection to the eye against flying particles 
of metal, stone, and so on, . creates a sec­
ondary hazard when it is shattered to form 
sharp-cutting splinters_ Tough glass lenses, 
on the other hand, resist breakage to a 
far greater degree, and when broken do no 
cutting. Glass goggle lenses of this material 
readily pass twice the shock resistance de­
manded by United States government speci­
fications GGG-G-50l. 
These new glasses are not restricted to 

industrial goggles_ They are successfully 
employed for correcting defective vision, 
and make the frame, rather than the more 
expensive lenses, the more delicate portion 
of eyeglasses_ There is but one restriction 
to the use of such lenses ; the minimum di­
mension must be over three millimeters to 
retain characteristic features. A thick lens 
is thus necessary in some extreme cases, but 
this disadvantage is offset by protection 
against breakage. Tough glass is also used 
in various types of bifocal and curved 
lenses. 
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The superior physical properties of tough 
glass deserve further study. Because of this 
superiority, its use for non-optical industrial 
purposes is suggested. Its thermal properties 
in larger sizes should be closely observed. 
particularly with reference to large and 
bulky pieces. Naturally, in many of these 
extended applications, the tough glass will 
not require the grinding and polishing es­
sential for optical requirements.-Arthur 
D. Little's Industrial Bulletin . 

ALLOY WIRE 

NEARL Y a mile of three quarter 
inch nichrome ribbon is used in 

the electrical heating elements of 
the special annealing kiln of Corn­
ing Glass Works in which the disk 
for the 200-inch telescope is being 
gradually cooled. 

RUBBER LINING FOR 

CHEMICAL TANKS 

GREA TER resistance to both acids and 
alkalis is claimed for a new hard-rubber 

lining for tanks that has been announced 
under the designation of MR-lO by the 
American Hard Rubber Company. The lin­
ing possesses a highly glazed surface and i s 
bonded securely to a relatively thin layer of 
soft rubber which is vulcanized to the steel 
tank, providing an elastic connection to 
compensate for thermal changes and pro­
tect against shocks. In the installation of 
this lining, soft rubber fillets are used at all 
corners. 

The compound used for the lining has 
been improved in pliability and, on account 
of the high gloss surface, is easier to clean. 
Acid resistance is said to be better, per­
meability less, and the cost no higher.­
A . E. B. 

WHY WE CAN'T DRINK 

S EA WATER 

THE inorganic salt content of sea water 
is very much higher than that of the 

blood of man and other terrestrial animals. 
The salt content of the water of the Atlantic 
and Pacific oceans is over 3 percent, while 
that of the blood plasma of man is about 1 
percent. Most of the salt in sea water is the 
ordinary sodium chloride as is the case with 
the human blood plasma, but in the salt 
water is proportionately more magnesium 
sulphate than in the human blood plasma. 
It is also known that excess salts in the 
blood are eliminated by the kidneys. This 
elimination requires the elimination of an 
increased amount of water, which, in the 
first instance, is taken from the blood plas­
ma_ In the case of a person, therefore, who 
tries to ease his thirst by drinking sea wa­
ter, the following things happen : 

Because of the higher salt content of the 
sea water there is an increase of concentra­
tion of inorganic salts of the blood. This 
tends to draw water from the tissues and 
increase the thirst sensation. At the same 
time the kidneys are eliminating these ex­
cess salts together with a great deal of wa­
ter from the blood plasma. This further 
increases thirst_ Lastly, the magnesium sul­
phate in the sea water is not readily ab­
sorbed from the intestine, and the presence 
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of  this salt in the intestine holds back a 
certain amount of the water from absorp­
tion. It is therefore clear that endeavoring 
to stop thirst by taking sea water aggra­
vates the thirst and hastens death. People 
will therefore live longer and with less dis­
comfort by taking no water at all than by 
drinking sea water. People can survive 
longer without water if they abstain from 
taking food.-J ournal 0/ the American 
Medical A ssociation. 

AN EXPERIMENT IN 

ARTIFICIAL DAYLIGHT 

ALL-DAY daylight for dark court apart-
1\.. ments is an experiment now being tried 
by the Bowery Savings Bank of New Yark 
at a 14-story apartment house. 

Regardless of weather conditions, light 
now streams through the windows of all 
court apartments, from the tenth floor down, 
in that building. Formerly some of these 
apartments were so dark that they required 
inside artificial illumination even on bright 
days. Now, according to  a statement issued 
by the real estate department of the bank, 
tenants can easily read newspapers in cor­
ners of the rooms farthest from the windows. 

The workings of the plan are simple. 
Courts have been painted white and in them 
have been placed batteries of 1000-watt 
Nova-lux lamps. Light from these lamps 
strikes the white walls of the court and the 
rays are deflected through the windows. 

"The rays are so diffused," says the bank's 
statement, "that light coming through the 
windows has no glare and no resemblance to 
artificial light. As light pours in, it re­
sembles mild sunshine more than anything 
else." 

The lamps are controlled from a central 
switch in the basement which, in turn, is 
controlled by a time clock. When lamps are 
turned on in the morning, it requires 15 
minutes for them to give out maximum il­
lumination and when they go off at night 
another 15 minutes is required for the 
gradual step-down. 

"We don't wish to awaken tenants in the 
morning with a sudden flood of light," says 
the bank's statement. "The step-up and step­
down system approximates as closely as 
possible conditions of daybreak and twi­
light." 

The new system is an experiment. If it 
works out, the bank believes it may be a 
first step toward materially improving living 
conditions in urban communities and may 
pave the way toward the easier renting of 
thousands of apartments now facing on 
courts. 

CAPTURING THE S ONGS 

OF BIRDS 

A REPORT just received by Dr. Roy 
Chapman Andrews, Director of the 

American Museum of Natural History, from 
Albert R. Brand, member of the American 
Museum-Cornell Ornithological Expedi­
tion which started out in mid-February for 
an extensive tour of the United States to 
photograph birds and record their songs, 
reveals that the expedition, now in Louisi­
ana, has covered 15 states, traveled about 
3000 miles in the past two months, and re­
cord:d some 30 species of birds in Georgia, 
Flonda, and Louisiana. The expedition's 
next objectives are Texas, Oklahoma, and 
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the Rocky Mountain States. It will prob­
ably be on active service in the field all 
summer. 

Leading the expedition is Dr. Arthur A. 
Allen, Professor of Ornithology at Cornell, 
whose unusual and beautiful movies of nest­
ing birds are well known to all bird lovers. 
Paul Kellogg, Instructor of Ornithology 
at Cornell is in charge of the sound truck, 
microphones, and recording apparatus ; 
while Dr. George M. Sutton, Curator of the 
Cornell Museum, and a bird artist of dis­
tinction, is  making color reproductions of 
the birds. 

Albert R.  Brand, Associate in Ornithol. 
ogy at the American Museum, is sponsoring 
the expedition. Since 1930 Mr. Brand has .i) 
been collecting the sounds of native birds, 
and has had a number transferred to  phono­
graph records. These are available to 
schools, nature study groups, scout troups, 
and bird students generally, and are great 
aids in learning the bird songs. Up to 1935 't 
about U5 bird sounds had been recorded 
on movie film and are in the collection. By 
the time the expedition returns from the 
field it is  expected that almost 200 species 
will have been recorded. 

"The expedition," says Mr. Brand in his 
report, "is getting material valuable to 
science and of popular interest, without in I CC ece 

any way disturbing or molesting the sub­
jects. Not a single bird is being collected. 
More than a mile of sound film has been 
taken thus far. These are the first sound 
records that have ever been obtained of 
many of the species. A primary objective 
of the expedition is to secure the sound and 
to take motion pictures of those species of 
birds that are becoming scarce." 

CADMIUM BATTLES 

CORROSION 

To combat the extraordinarily severe con­
ditions encountered in the Antarctic, 

Admiral Richard E.  Byrd had a great deal 
of his steel equipment cadmium plated. This 
metal i s  said to provide the greatest protec­
tion against rust, corrosion, and fatigue 
with a minimum thickness. Although not so 
attractive in appearance as chromium plat­
ing, it is  finding a rapidly growing field in 
utilitarian applications where beauty of the 
finished plated surface is a secondary con­
sideration. 
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The combination of iron with other met­
als to produce the high· strength alloy steels 
required for airplane construction and for 
quality tools and parts renders the result­
ing product far more subject to corrosion 
in  most cases than the iron itself. For this 
reason protection from corrosion becomes 
extremely important. Cadmium has been 
found to be the most effective and economi­
cal metal to afford this necessary protection. 

The aforementioned examples constitute 
but a few of the many applications of cad­
mium on similar products. Most new auto­
mobiles are furnished with cadmium-plated 
tools as part of their standard equipment 
and numerous vital parts of every car are 
so protected. A glance around a well-equip­
ped service station will disclose entire kits 
of  tools free from rust, protected by cad­
mium. A visit to a hardware store will re­
veal quantities of  cadmium-plated pliers, 
wrenches, screw-drivers, screws, bolts, nuts, 
hinges, locks, and other hardware of many 
kinds.-A . E. B. 

N e w !  T y m i t  b r i n g s y o u !  

Radio soporific and alarm. 

Automatic refrigerator de­

f r o s t i n g .  T i m e d  l i g h t i n g .  

heating. Burglar protection. 

TORK CLOCK CO., 
33 South St., Mount Vernon, N. Y. 
Send me free Tymit catalogue immediately. 

Name " 

Addresse e e e e e O C e e o c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

City c • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

State 
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Are You-
-

-

-

puttiug your spare time to 
good advantage ? 

one of the many who are 
seeking a new field to en­
ter ? 

seeking a means to save 
money wherever possible ? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS' 
CYCLOPEDIA 

OF 
FORMULAS 

Is the foundation for the 

beginning of a fascinating 

hobby ; the groundwork on 

which to build a practical 

knowledge of useful chemi­

cal facts. 

Is the foundation for 

hundreds of suggestions for 

those  who are seeking sala­

ble articles which can be 

manufactured at home 

profitably on a small scale. 

--+ --

IF you want to save money 

on wines and liquors ; 

your dyes, inks, polishes, 

soaps, paints and varnishes, 

a d h e s i v e s ,  a nt i s e p t i c s ,  

bleaches, cosmetics, ctc. 

You can profitably makf' 

thpm from the 15000 forum­

la� cont ained in the 1077 
pal!PS of 

HOPKINS' 

Cyclopedia of Formulas 
$5.50 postpaid (domestic) 

For sale by 

SCIENTIFIC AMERICAN 
24 W. 40th St., New York City, N.Y. 
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CURRENT BULLETIN 

BRIEFS 

B ETTER HOMES IN AMERICA GUIDEBOOK. 

The current drive on housing in the 
United States makes this 1932 publication 
especially valuable. It outlines clearly and 
succinctly the purpose of the Better Homes 
Movement and how it  may be £uccessfully 
promoted. Better Homes in A merica, 1 0 1  
Park A venue, New York City.-5 cents. 

PRESERVATIO, WITH No·D.K. An excellent 
treatise on the various methods of pre· 

serving wood from decay and termites, by 
means of a natural wood creosote oil. Write 
for Bulletin 635·A , Scientific A merican, 24 
West 40th Street, New York City.-3 cent 
stamp. 

PRI"iTI]\"G SH OULD BE INVISIBLE, hy Mrs. 
Beatrice Warde, is an excellent exposi· 

tion of the fact that the actual typography 
used in advertising should carry the story 
hut must not of itself detract from the 

I message. The Marchbanks Press, 1 1 4  East 
Bth Street, New York City.-Gratis. 

HYDRAULIC POWER TRANSMISSIO'i. A resume 
of the adaptability of petroleum oils to 

hydraulic power transmission of various 
types. Thoroughly illustrated with line 
drawings and photographs. Write for Bul· 
letin 63S.B, Scientific A merican, 24 West 
40th Street, 'Yew York City.-3 cent stamp. 

PUBLIC EDUCATION IN THE VIRGIN ISLANDS, 

hy Katherine 1\1. Cook, tells how educa· 
tion has heen made an integral part of social 
and economic rehabilitation of the Islands. 
Snperin tenden t of Documents, WashingtoTl, 
D. C.-I 0 cents. 

CHE,\IISTRY I:\T THE SERYlCE OF SCIE'\CE, by 
Dr. A. T. Lincoln. A pithy little report 

which surveys briefly the whole field of  
science and what chemistry has contributed 
to each branch. Write for Blllletin 635·C, 
Scientific American, 24 West 40th Street, 
New York City.- 3 cent stamp. 

AMERICA]\" TYPE LOCOMOTIVES. A large 
sheet i s  availah Ie showing the develop· 

ment of the Eight Wheel or American type 
locomotive from 1867 to 1900. An intert'st· 
ing portrayal of locomotive development . 
Railway aTl d LOColll otil'e Historical Society, 
IIlC.,  Baker Library, Harvard Business 
5(hool, Boston, Mass.-Gratis. 

PRINCIPLES OF PUBLIC ADDRESS SYSTEMS. A 
mimeographed booklet containing nu· 

merous diagrams and tables which serves 
to give a background of knowledge regard· 
ing puhlic address systems and the equip. 
nlPnt used therein. Write for Bulletin 
635·D, Scientific A merican, 24 West 40th 
Street, New York City.-50 cents. 

THE bTER]\"ATIONAL LABOTTR ORGA"iISATION 
MEYIBERSHIP OF THE l;NITED STATES AND 

ITs POSSIBILITIES. April 1935 issue of I nter­
national Conciliation. A discussion of the 
place of the United States in the Inter· 
national Labour Organisation, telling of 
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the lwnefits which may be brought about to 
laborers of all countries if harmonious in· 
ternational action can he achieved. Carnegie 
Endowment for International Peace, 405 
West 1 1 7th Street, New York City.-5 cents. 

LITTELFUSE PRODUCTS. An unusual little 
pamphlet giving general hints and helps 

in regard to electrical fuses. Covers fuse, 
for aircraft, radio, lahoratory purposes, 
automobiles, and marine use. Also descrihes 
novel gaseous discharge fuses. Write for 
Bulletin 635·E, Scientific A merican, 24 West 
40th Street, New York City.-3 cent stamp. 

THE PORT OF NEW YORK AUTHORITY FOUR-

TEE:'-1TH ANNUAL REPORT. An illustrated 
booklet of 66 pages, including a folded map 
of the Port District, telling of the work 
accomplished during 1934 as a result of 
coijrdination between the states of New York 
and New lersey. Port of New York A uthori· 
ty, 1 1 1  Eighth A venue, New York City.­
Gratis. 

THE NEW SCIENCE OF LIGHTING, by :Mat-
thew Luckiesh and Frank K. Moss. The 

rapid strides which have heen made in 
illumination engineering within the past few 
years are here brought forcefully to  the at· 
tention of the reader. �Iinimum lighting 
for particular purposes is  outlined in text 
and drawings. Write for Bulletin 635·F, 
Scientific American, 24 West 40th Street, 
1Vew York City.-3 cent stamp. 

D()"i'T B E  TWISTED. When a life insurance 
agent tries to persuade you to  drop your 

policy with one company and take out a 
new one with another, you are being 
"twisted." This little folder tells about the 
illegal practice of twisting and how vou 
can protect yourself from it. National Beiter 
Business Bureau, Inc., Chrysler Building, 
New York City.-Gratis. 

THE STORY OF K"IEE ACTION. A beautifully 
illustratpd little booklet writtpn in sim· 

pIe language to put over to the readpr the 
essentials of knpe action as applied to 
motor cars. How present types of front· 
end suspension have evolved and what has 
made them possihle are clearly depicted. 
Write for Bulletin 685·G, Scientific A meri­
can, 24 West 40th Street, N eUJ York City. 
-3 cent stamp. 

INDUSTRIAL DIXIE 

( Contin ued /rom page 289) 

This brief survey indicates the significant 
strides made hy tIl!' South in its industrial 
progress. In two generations, this great 
section of the United States has adjusted 
itself to the exigencies of changing eras. 
The deep rural plantation culture and agra· 
rian society have faced the necessity of a 
fundamental shift in emphasis and economic 
philosophy. Yet we must not forget the 
splendid record that has been established 
in retaining those vital social values inherent 
in the characteristics of southern culture 
and tradition. Thus does the history of 
southern adaptation and development offer 
an example and a challenge to the entire 
nation in meeting the complex problems of 
t he present recovery period. 
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Bool{.s SELECTED BY THE EDITORS 

( Continued jrom page 284) 
press and from speeches of noted men 
relating to all phases of warfare. In 
many cases opposing arguments are 
placed in parallel columns.-$2.15 post· 
paid.-F. D. M. 

GUIDING YOUR CHILD THROUGH 
THE FORMATIVE YEARS 

By Winifred De Kok, M.C.R .S. ,  L .R.C.P. 

A SHORT treatise on child manage· 
ment from the age of  one to five, 

written from the psycho. analytic point 
of view. We supposed we were not old· 
fashioned, but if this book is not a bit 
"strained" in certain directions, then we 
are fogiefied, after all. It dwells quite 
largely in the general realm of excreta 
and other aberrant tendencies claimed 
to be typical of the child mind. Still, if 
you like that sort of thing, and think it 
is typical of children's thought·interests, 
this is your book. It certainly isn't a wan· 
ton piece of skatology, anyway-just 
psycho·analysis in one of its more fren· 
zied forms.-$2.15 postpaid.-A . C. I. 

A GUIDE TO BIRD SONGS 

By Aretas A .  Saunders 

S INCE we. in common with a lot of 
other people, are entranced with the 

music of birds, we found ourselves en· 
deavoring to learn the system explained 
in this book of recording bird songs. 
This system, while resembling in a broad 
way musical notation, is in reality so 
graphic and simple that it may be 
readily understood by all. It provides 
an easily workable key by which to 
record and recognize the peculiar char­
acteristics of any bird song heard and 
to identify the song even if the bird is 
unseen. Study of this book should add a 
new and fascinating element to the bird 
lovers' field excursions.-$2.65 post­
paid.-F. D. M. 

PAN-AMERICAN ENGLISH AND 
SPANISH DICTIONARY AND 
TRAVEL GUIDE 

By Lewis L. Sell, Ph.D. 

IN our experience no published book 
has ever approached this one in com-

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th Street 

New York City 

plcteness. That ever-increasing army of 
commercial travelers sailing or flying to 
Latin America, tourists, motorists, and 
others will find in this handy pocket 
book of  over 600 pages an amazing and 
valuable accumulation of  information on 
all the Latin-American countries. There 
are given : official representatives in the 
U. S., passport and documents neces­
sary, routes and transportation facilities 
to and within aU these countries, prin· 
cipal facts regarding each, principal 
cities and all one need know about them 
( hotels, customs, clubs, trade, amuse­
ments, monetary units, and so on-in­
cluding warnings on what not to do and 
what not to say ! ) ,  peculiarities as com­
pared with their neighbors, climate, 
technical language, and a host of other 
things. Much information for the dyed­
in-the-wool sightseer is also given. 

This veritable mine of information is 
an education in itself in  smoothing the 
way of the traveler and should be the 
prerequisite of the traveler to the coun­
tries south of us.-$2.65 postpaid.­
F. D. M. 

SEX PRACTICE IN MARRIAGE 

By C. B. S. Evans, 2J.l.D. 

THIS little book-which can be read 
in half an hour-contains concen­

trated practical advice which would 
have saved many a marriage from going 
on the rocks, had husbands known its 
contents earlier. Its author is a member 
of the Faculty of Obstetrics and Gyne­
cology at the Northwestern University 
.Medical School, was a member of the 
White House Conference Committee on 
Maternal Care, and is in actual practice 
of medicine. Plenty of men think they 
"know it all," and blunder into the di­
vorce court because they blundered 
clumsily in marriage and then accused 
someone else of frigidity. To use knowl­
edge, you must first possess it. If some­
thing is  wrong, maybe it is yourself, 
after all. If not, probably this isn't your 
book.-$2.10  postpaid.-A .  C. I. 

AMERICAN SCIENTISTS 

By C. J. Hylander 

A MERICA has reason to be proud of 
.t:\. her scientists, both living and dead. 
Any listing of them would be sure to 
include several whose work has had far­
reaching significance--social and eco­
nomic. This book, by a man who has 
taught · science to boys and knows how 
to present facts that will Interest them, 
will make exciting reading for young 
people. The stories in these pages of 27 
famous American men of science carry 
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the reader through thrilling explorations 
in desert and jungle and far into the 
depths of the ocean, through all the in­
tricate details of chemical experiments, 
and through laboratories whence have 
come such important discoveries as that 
of  heavy water. This is a worth-while 
addition not only to youthful libraries ,  
but to the young�ter's 

·
individual library. 

-$2.15  postpaid.-F. D. M. 

THE MODEL RAILROAD RIGHT 
OF WAY 

By Oliver Whitwell Wilson 

WITHIN the 92 pages of this book 
the model builder will find de­

signs for many accessories to be added 
to his model railway.-$2.65 postpaid. 
-A . P. P. 

HOME CRAFTSMANSHIP 

By Emanuele Stieri 

BETWEEN the covers of this 346-
page book will be found instruc­

tions for handling all kinds of tools that 
are ordinarily used in the home work­
shop. Hand tools and motor-driven tools 
alike are given careful consideration and 
the reader is told exactly how to obtain 
the best results with them. The first 
chapter, concerned solely with wood, 
will be of inestimable value to the man 
who likes to build his own furniture or 
to make repairs around the house. In­
cluded in the book are various projects 
to be undertaken. Thoroughly illustrated 
with clear line drawings and furnished 
with a complete index. The bibliography 
refers the reader to other books on the 
same subj ect.-$2.70 postpaid.-A.  P. P. 

McKay amI 
:l\latch your wits against the 

S ecret Service ! Solve these actual 
spy cases . ... i game bool;;: for single 
players or "teams," Gire a spy 
party-\yHh 3 0  spy cases to solve. 
Fascinating illustrations. $ 2 . 0 0  

How to Prepare for It 
and Care for It. 

By Linda McClure Woods, 
R. N. 

Up-to-th e - minute. c o n t a i n i n g  
the latest addec o f  t h e  best obste­
tricians and baby specialists. En­
dorsed by distinguished physicians. 
Fully illustrated. $ 2 . 0 0  

ROBERT M. McBRIDE & CO. 
4 West 1 6th Street, N. Y .  

Publishers of Travel M ayazi1!e 
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Food F a d s  M enace Health . 39 
Germicide ( Azochloramid ) . .  52 
Germs in Air for 48 Hours . .  2 72 
Heavy Water as Tracer 2 1 8  
Hunger . . . . . . . .  . . . . . . . . . . . . .  2 7 1  
Insanity a n d  Sanity 188  
Insanity's  Increase . . . . .  , . . . . . . . . . . . . . . .  9 1  
Intestinal D i sinfecting Plant . .  2 6 1  
J ews, D iseases o f . . . . . . . . . . . . . . . . . . . . . .  1 3 6  
Luminous Woman of Pirano 323 
Mice i n  Medical Research 1 6  
M ind, B rain, a n d  Surviva l . .  1 64 
Pollen in Atmosphere, Aerial Study 
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Pregnancy, J apanese F i s h  Test . . . . .  2 1 1  
Prus s i c  Acid Poisoning, Cure for. . . . . . . .  1 0 6  
Quintuplets,  Q u a druplets, Triplets, 

Twins . . . . .  . . . . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . .  10 
Radio Waves in the Treatment of 

Disease . . . . . .  . . . . . . . . .  9 9  
Radium, Too M uch. . . . . . . . .  1 0 3  
Rat Leprosy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 7  
Resuscitation b y  T ilting. . 33  
R i ckets of  Eskimos . 1 4 7  
Salmon-Liver O i l  . . .  52  
Sanity and Insanity 1 8 8  
Sea Water, W h y  We Can't ri�i':;k' 330 
Serums, Preserving . . . . . . .  . . . . . .  52  
Smoking M o thers . . . . . . . . . . . . . . . .  2 1 7  
Toads,  Remedies from . .  4 0  

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

Tooth D ecay, Heredity and Germs in 3 1 2  
Vitamin D a Dental Aid . . . 1 6 5  
Vitamin D ,  Vegetabl e . .  1 6 5  

M ERCHANT M A R I N E  

B igger Ships . . . . . . . . . . . . . . . . . . . .  . 
Elevators, Sea·Going . .  
Fire a t  Sea . . . . . . . . . . . . . . . . . . . . .  . 
Loudspeaker for Ship Use . . .  
" Q ueen M ary" Propellers . . . . . . . . . . . . . . . . .  . 
Ship Elevator . . . . . . . . . .  . .  
Shipping Subsidies  . .  

M ET E O R O L O GY 

1 79 
303 

83 
92 

1 65 
39 
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Meteoric Dust. . . . . . . . . . . . . .  220 
M eteorology as a Hobby . 162 
Predictions,  Improved W eather. .  206 
Rain-M aker, Dry-Ice as . .  . . . . . . . . . . . . . . . . . . .  9 7  
Tornado T o l l  i n  1 9 34 . . . . . . . . . . . . . . . .  . 2 2 1  
War W e a p o n s  for Exploring th�" Ai� 93 

M I C R O S C O P Y  
"Amateur M i croscopy" . .  2 1 6  
Explosions Under the M icroscop e . .  2 6 2  
Photomi crographic  C amera, Home-

Made . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 6  
Polarize r, Thrills from a Home·Made 

2 58, 304  

M I N I N G  A N D  M ETALLU RGY 

Aluminum Alloy Pistons . . . . . . . . . . . . . . . . . . . . . .  . 
Aluminum Cap for Wash ington Monu-

ment . . . . . . . . .  . .  
Aluminum Foil . .  
Aluminum in Sweden . . . . . . . . . . .  . 
Aluminum Process,  New . . .  
Cadmium B attles Corrosion 
Carb ides, Cemented . . .  
Casting, D i e  . . . . .  
Copper, Liquid .  
Gall ium in Siberia . . . . . . . . . . . . . . . . . . . . . . .  . 
Gold from Sea Water. .  
N i ckel Coins . . . . . . . . . . . . . . . . . . . .. . .  . 
Platinum Consumption .. . 
Radium in Canada . . 
Seal,  M etal-to-Glass 
S i lver in Industrial Plants . .  

M I SC ELLAN E O U S  
B abies,  N aughty-Chance f o r  Nazis 
B oy, H airy . . . . . . .  . 
D raft Gage . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fire Bricks,  Cork in . . . . . . . . .  . 
Fountain,  Garden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
L ight- O- Graphs Test I llumination . 
Nois iest Room in the World . . 
Packaging-A N ew I ndustry. 
Phenology . . . . . . . . . . . . . .  . 
Rope Trick,  Indian . . . . . . . . . . . . . . . . . . . .  . .  
Skating. Metallic  Slipper for 
Voting System, Swedish . . . . . .  
W isest Man Wanted. 

NATURAL H I S T O RY 

Ants, Parasitic . . . . . . . . . . . . . .  . 
B e aver, D estructive . .  
B i r d  Songs, Capturing 
Coyotes, Control of . .  
Cricket Houses  . .  
Honeybee as Wild as Ever 
Loch Ness Sea Serpent 
Spider, B lack Wi dow . . . . . . . . .  
Streamlining in N ature . .  

N A V Y .  S e e  A rmy a n d  Navy 

O C EA N O GRAPHY 
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328 
213 

50 
67 

228 
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D ictation M achine, I mproved . . . . . .  3 2 7  
Typewriter Ribbon, Renewing. . 269 

OPTICS. See also Microscopy 

Polarized Light . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 
Telescope M irror, Casting the 200-

Inch 62 

PAI N T S  A N D  VARNI S H E S  
Aluminum P a i n t  as  Primer. . . . . .  2 0 6  
Lacquers, Smooth Finish.  1 63 
Oiticica-a N atural O i L  1 6 1  
P a i n t  for B etter Light-B etter "Sight 4 1  
Paint Sales Grow 52 
Paints ip 'Transitio n . . . .  1 9 2  
Shellac.  Electro-Deposite d . . .  2 1 8  
Steel, P a i n t  Adhesion t o . .  . 322 

PAT E N T S  AND TRAD EMARKS 

Angora I s  Angora . . . . . . . . . . . .  2 1 3  
I nventors, Guide f o r  . . .  4 5  
Proof o f  Invention, Preserving. . .  1 0 8  
R a d i o  Litigation. . . .  9 

PAPER 
Humidity Chamber, Q uartz Springs in 
Metallized Paper. . 

����e�i��r Paper with C�il�ph�·,:;� 

322 
323 
1 0 5  
1 59 

P H O T O GRAPHY, M O VI N G  A N D  TALK­
I N G  P I C T U R E S  
Aerial Photography . . . 
Aluminum, Photos on 
Cameras,  M iniature 

3 1 6  
2 7 5  

68 

335 

Candid Photography . . . . .. 2 5 0  
Color Photography . . . . . . . . .  . .  . . . . . . . . . . . .  2 6 0 ,  2 9 9  
Enlargement, Creative . . . . .  . . . . . . . . .  142  
Film D evelopment in the Air . .

. .  
203  

Film Reel ,  Anti-Bend . . . . . . . . . . . . . . . . . . .  3 2 8  
Flashli ght P icture, Huge . . . . . . . . . . .  262  
Indoor Photography. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Movie Proj ector, l OOO-Watt 1 6-mm. .  33  
Movies for "D eath Drivers". . . . . . . . . . . . . .  9 
Photographic Society of Americ a . .  . 1 55 
Photography, I nfra-Red 174 
Photography in the "Ads " . .  1 7 5  
Photomicrographi c  Camera, Home-

M �  . . . . . . . . . . . . . . . . . . . . . . . .  n 
Pinhole Photography . . . . . . . . . . . . . . . . . . . . . . .  1 9 1  
Proj ector, Still,  35 M illimeter . . .  3 1 3  
"Wipe" Device f o r  Amateurs . .  2 1 8  

PLA S T I C S  
Haveg 
Plastics Come ' �f"A'g� ' ' ' '  5 1  

5 

PO RTRAI T S .  See Biography and Portraits 

P O W E R  

Sunl ight, Power from . .  . . . . . . . . . . . . . . .  3 8 ,  285 

P S Y C H O L O G Y  

" B a b y  T a l k "  Among Writers . . .  
Environment, Testing Influence of . 
Marriage Co·operation 
Psychopathic Leaders 
Speed and M ental Peace 
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D iesels on Rails . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Electric Locomotives . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Electricity's Place in Railroading . .  
Steam, Defense o f  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Streamlined D i esel-M - I 0 00 1 . .  . . .  . 
"Zephyr, " Operating Costs for . . .  . 

R E S EARCH 
B attelle M e morial I nstitute . .  
Research Aids the S outh . .  

RUB B E R  
Acid Proof Rubber Covering o n  Fan 

329 
2 1 6  

48 
2 1 2  

6 7  

308 
2 1 2  
252  
1 8 0  

9 
3 1 3  

3 0  
2 8 7  

Units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 2  
"Laytex," W ire I nsulation of . . . . . . . .  45  
Guayule H arvesting . . . . . . . . . . . . . . . . . . .  1 1 6  
Onazote . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  52  
Plant Experiments, Federal 79 
Rubber Wrapping-Pliofi l m . .  32  
Solvent for .  203 
Tanks,  Rubber Lining i;;r"Chemic a l . .  3 3 0  

SAFETY 
Air,  S afety in the . .  . . . . . . . . . . .  2 3 6  
Alcohol and Accidents . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2  
Automobile Accidents . . . . . . . . . . . . . . . . . . . . . . . 1 79 
Chemical S afety. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 64 
Fire at Sea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  8 3  
Goggles, Industrial, Double Protec-

tio.n . . . . . . . . .  �., . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  ;; 39 
M OVies for Death DrIvers . . . . . . . . . .  9 
Steel Floor Plates. Roughening . . . . . . . . . . .  2 1 8  
Transportation, Research M akes for 

Safer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 8  

S U N D I A L S  A N D  T H E I R  C O N STRUC-
T I O N  . . . . . . . . . . . . . . . . . .  2 2 ,  1 34 

TALKI N G  P I C T U R E S .  See Photography. 
Moving and Talking Pictures 

T E L E S C O P E S .  See also A stronomy 

Schmidt Telescope 294 
Telescope M aker, Amateur . . . .  28. 46. 1 00 .  1 56 .  

2 0 8 ,  2 6 4 ,  2 9 4 ,  3 1 8  

T E X T I L E S  
Webbing, Washable Elastic . . . . . . . . . . . . . . . . . .  2 6 7  
Y arns t h a t  Control D y e  Absorption . .  202  

TRADEMARKS.  See Patents and Trademarks 

T R E E S .  See Forestry 

W E L D I N G  
Ranges, Electrically Welded 
Thermit Welding 

W I N E S ,  LI Q U O RS, AND B EE R S  

44 
262 

"Age" and Whiskey. . .  98 
Ageing o f  Liquors,  Accelerate d . . . .  5 1  
Beer,  Cann e d . .  2 7 5  
B eer Fattens . . . . . . . . . . . .  1 59 
B eer, Vitaminized . . . . . . . .  3 2 6  
Candy. Intoxicating . .  1 0 4  
Champagne or B u b b l y  ii��d"Ci'd�rT: 1 59 
C itrus Wines . . . . . . . . . . . .  2 7 7  
Green Highball s . . . . . . . . . . . . . . .  2 1 9  

W RAPPI N G  M E D I U M S  A N D  D E V I C E S  
C itrus Fruits in Aluminum . .  
Packaging in I n dustry . .  
Rubber Wrapping-Pliofilm 
Wrapping Paper, Self-Sealing . 

43 
1 3 0  

3 2  
1 53 
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MEN, 

MIRRORS 

AND STARS 
By G. Edward Pendray 

THIS is a book which can be 
read, not merely by the scien­

tifically inclined member of the 
family, but will be read and easily 
follo�ed by the rest, and it wiiI 
tell them what the great modern 
boom in astronomical interest is all 
about- It is an all-around, many­
sided book, written in a bright, r� ­
freshing style-

The book has three sections_ Sec­
tion I is on the history of the evo­
lution of the telescope_ Section II 
is on telescope principles-elemen­
ta'ry, of course, for this is  a popu­
lar, not a technical, book. Section 
III is on early and modern Ameri­
can telescopes, famous American 
telescope makers, including ama­
teurs, and future telescopes_ The 
chapter entitled "Amateur Tele­
scope Makers and How They Have 
Advanced the Art" should boom the 
market for hat stretchers among all 
normally constituted amateurs. The 
appendices contain much special 
data on American observatories .  

$3. 14 postpaid (domestic ) 

• 

Enlarged 1935 Edition of a stand. 
ard book on the precious metals. 
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MY FRIENDS LAUGHED 
At Me When I Waved 

MY MAGIC WAND ! But their eyes popped in amazement and 
incredulity when I began to pull rabbits 
out of the piano, cold roast chicken out of 

the ice box, and the ace of spades from a deck of cards ( the whole deck was aces 
of spades ! ) .  They couldn't understand how 1 had so suddenly become the life of 
the party ; and you bet I didn't tell them my secret, how 1 had learned magic from 
two books sold to me by SCIENTIFIC AMERICAN ! 

Seriously, though, we can recommend these two very clever books on magic to all 
boys, both young and old. Give one, or both, to that boy of yours who is going away 
to camp so that he may attain boyhood's heaven hy mystifying and entertaining 
his friends. ( But don't wear out the books first, for you will he sure to sneak off into 
your den to practice the tricks they explain. ) 

Illustrated Magic 
By OUOKAR FISCHER 

FOR years there has been a gentlemen's agreement among 
" tage mag icians not to allow even the mechanjsm of parlor 
magic to be disclosed. In this author, howcwr, we have some­
one who is not afraid to give away the secrets of this profession. 
His volume gives all the details from the ordinary sleight of 
hand trickS of the amateur to the classic illusions which re­
quire the use of large properties and of considerable prepara­
tion. All the tricks are illustrated photographically in such a 
way as to make easier the understanding of them. It covers 
the whole field of magic and in an instruct ive manner.�$2.25 . 

Magician' s Manual 
Compiler : WAI.TER B. GIRSON 

THIS is a different sort of book on magic for amateurs and 

We recommend it especially for the beginner. It contains scores 

of tricks which can be pprformed with the simplest of mate­

rials that are readily available, while the properties for many 

of them are included in the volume in the form of cards to 

be cut out, ribbons, and the like. It was compiled for memhers 

of the .\Iagicians' League of America by the Director of Ser­
vice and Instruction. Purchase of this book makes one a mem­

ber of the League.�$3.25. 

• 
Or Give One of These Four Famous 

SCIENTIFIC AMERICAN Books for Boys 

SCIENTIFIC AMERICAN BOY�Ex­
plicit descriptions of what the boys made 
at the Camp at Willow Clump Island. 
Every sort of perquisite is included, 
skate sails, snow-shoes, tents,  surveying, 
bridge building, canoes, wigwagging, 
ice-boats, water wheels, windmills, etc. 
12 mo. Cloth. 317 pages. 320 illustrations. 

Written by a former associate 
editor of SCIENTIFIC AMERICAN. 
These four volumes sold for 
81 .65 each but to close them out 
we offer them at 

SCIENTIFIC AMERICAN BOY AT 

SCHOOL--�Iore extended work for the 

young lad ; a cluh house, paddle-boat, 

signalling, seismograph, canal lock, glid­

ing machine, sun-dials, magic, sail-boat, 

hicycle sled, water sports, etc . 12 mo. 

C:loth. 338 pages. 314 illustrations. 
$1 .00 Each 

WITH THE MEN WHO DO THlNGS� (Revised Edition )  
�Stories of engineering accomplishments which tend toward 
the romantic side without sacrificing fidelity of detail. Adven­
tures that show coutage, presence of mind, loyalty to comrades 
and devotion to duty. 12 mo. Cloth. 275 pages. 26 line draw­
ings. 43 page plates. 

PICK, SHOVEL AND PLUCK- (Revised Edition ) �Fur­
ther experiences "With the Men Who Do Things." The work 
of the Engineer on actual jobs reaching from the Panama 
Canal to the Keokuk Dam across the Mississippi and back to 
New York. 12 mo. Cloth. 256 pages. 2 1  line drawings. 31  
page plates. 
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TO �IEN WHO 

DON�T WANT TO WAIT :; YEARS 

FOR A ,10,000 SALARY 

THERE ARE a few ambitious men in every 

company who have decided that it is 1935 or 

never. They are sick and tired of being spoken of 

as "men with a future. "  Whether their goal is 

$5,000,  $ 1 0,000 or $20,000 a year, they want this 
year to begin to realize some of their financial 

ambitions. 

These men feel equipped to contribute substan­

tially to their company's problems. They under­

stand their particular end 

of the business. They 

are of executive calibre. 

What type of men use the Institute ? You have 

a right t o  know. Of the 4 0 0, 0 0 0  men whos e 

business progress has been speeded by the Institute, 

more than half are Members of Boards of Directors, 

Presidents and Business Heads, Vice-Presidents, 

Treasurers, Secretaries, Controllers, General Man­

agers or Professional Men. 

For example, among the Institute's subscribers 

are : the president of one of the largest tobacco 

companies, the chairman 

of the board of one of 

And they know there is a 

special need for sound , 

constructive thinking in 

every business today. 

What a Business Man 
Must Know Today 

America's biggest chain 

of newspapers, the chair­

man of the board of a 

leading food company, 

the president and general 

manager of one of the 

great motor car organi­

zations, the president of 

a famous soap-producing 

c o m p a n y ,  to m e n t i o n  

only a few. 

What is holding them 

back ? 

In most cases, very lit­

t l e. U s u a l l y  n o t h i n g  

that they cannot acquire 

with amodest investment 

of effort. 

There is a practical 

formula that has been of 

great value in helping 

m e n  t a k e  o n  t h e  i n ­

creased responsibility of 

leadership. The Alex­

ander Hamilton Institute 

offers it to you. Through 

i t s  fa m o u s  C o u r s e  o f  

This helpful book i s  offered free to 

men who want to speed up their 

business progress. Over a million 

copies have been distributed. The 

coupon below will bring a copy to 

Men who don't want 

t o  w a i t  t e n  y e a r s  fo r 

success are invited to 

take the first step to­

ward a major executive 

position now. Send for 

"What a Business Man 

M u s t  K n o w  T o d a y . "  
your desk. 

business reading, the In-

stitute will give you a 

sound perspective of all business. It brings you a 

working knowledge of banking and finance, of 

advertising and merchandising, of cost finding, 

and commercial law, and plant administration­

the kind of all-round knowledge that a man 

must have for outstanding success in times like 

these. 

Such an outstanding success is within your reach 

because the Alexander Hamilton Institute has put 

it there. It has assembled the experience of the 

great leaders of modern commerce and made it 

available to you i n  convenient, compact form. 

Among these men are such outstanding names as : 

ALFRED P. SLOAN, Jr.,  General Motors ; 

C. M. CHESTER, Jr. ,  General Foods ; DAVID 

SARNOFF, Radio Corporation of America ; 

LEE H. BRISTOL, Bristol-Myers ; M. H. A YLES­

WORTH, National Broadcasting - plus many 

others equally famous. 

T h i s  i s  t h e  t i t l e  of a 

recently prepared book 

that describes precisely 

how the Alexander Ham-

ilton Institute's formula works. 

If you are one of the men who are determined 

to get where they want to be this year, this book 

is for you. It comes without cost or obligation. 

The coupon is for your convenience. 

Alexander Hamilton Institute 

825 Astor Place, New York. 

Send me " What a Business Man Must 

Know Today" FREE. 

Name . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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