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Conceived in 1820, puhlished in 1845 and huilt in 1848 hy Rufus 
Porter, Editor of Scientific American, this "AEROPORT" as it was 
called, focused attention on the fact that some people at least con
sidered navigating the air. 

The first prize ever offered for a specifically announced flight was 
the Scientific American Trophy, won hy Glenn H. Curtiss upon the 
completion of the third necessary flight, from Alhany to New York, 
in 1910. 

In 1925 the Powell Plane, piloted hy "Jerry" Dack, won the 
Utility Plane Cup offered hy Scientific American. 

For the hest design of a light sports plane, A. H. Kreider won the 
Scientific American Plaque in 1926. 

And in 1929, the two-seater design of James P. Righy won the 
Scientific American $500.00 prize and gold medal. 

Thus has Scientific American fostered AVIATION as it has all 
INDUSTRY and SCIENCE. 

Vice-President • Advertising Director 
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HOW MUCH 
is a dollar? 

Dave Harum said, ��When you get hold of ten dollars get it 

into you or onto you as soon as you can, for there ain't no 

pocket in a shroud and you're a long time dead." 

If you had nothing but money you would be poor indeed. 

It is the things for which you can exchange the money you 

earn that set the standards of your living comforts and con-

venlences. 

You know this. But you do not know that it IS you who 

largely determines the value of your dollars. 

Many things contribute to the distance a dollar will go, 

but the greatest agent in Hvalue received" is Advertising. 

The advertisements in this magazine tell you about the best 

grades of merchandise. They tell you where they can be had 

and for how much. 

They tell you of the new thing manufacturers are producing 

to make your dollars of real worth to you in greater comforts, 

better living, more enjoyment. 

Read the advertisements. Take time to save time. Take trou

ble to save trouble. Read to save walking. Search the advertise

ments to save searching the stores. And to make the dollar go 

farther! 

JULY · 1932 
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ACROSS THE EDITOR�S DESI( 

SO accustomed have people become to thinking of 
matter as made up of atoms, which in turn are 
composed of electrons and protons, that it is 

difficult to bring into the picture a new unit-an
other building block in the scheme of things. Elec
trons and protons have been regarded as the ulti
mate entities with which science has to deal, yet 
brilliant research at the Cavendish Laboratory in 
England has revealed the necessity for another con
cept in order to make the picture more complete. 
The result is the theory of the neutron which ap
pears to be a self-satisfied and self-sufficient unit 
composed of one proton and one electron closely 
knit together and electrically neutral. We have been 
fortunate in obtaining an article on this develop
ment in atomic physics from J. G. Crowther, well
known science writer, who has had the entree to the 
remarkable work being done at Cambridge and who 
tells the story in a highly illuminating manner. The 
article is scheduled for publication next month. 

• 
Traffic between New York and New Jersey has 

always presented peculiar problems. Separating the 
two states is the Hudson River. On the New Jersey 
side, between Jersey City and Newark, are flat, 
swampy meadow lands and two smaller rivers. The 
Holland Tunnel solved the Hudson River problem, 
but created a demand for better traffic accommo
dations on the Jersey side. Here traffic now has to 
pass over two draw bridges which often hold up 
lines of vehicles for long periods 0'£ time. The situa
tion is becoming more acute with the rapidly in
creasing use of New Jersey's fine super-highway 
system, particularly the one which gives more or less 
direct access to the Holland Tunnel. The New Jer
sey State Highway Commission has foreseen the 
necessity of attacking this problem on a large scale, 
and as a result there is under construction the 
world's longest high-level viaduct for vehicular traf
fic. It will connect Jersey City and the Holland 
Tunnel with the super-highway system of the state; 
will afford ample capacity for all vehicular traffic; 
and will eliminate the two river draw-bridges. We 
will present in our next issue an illustrated article 
detailing this project which will take its place as 
an outstanding engineering achievement. 

• 
The first article in the present issue gives evidence 

which may be accepted as fairly conclusive that the 
continent of North America was discovered at least 

• 

20,000 years ago. Who were the people who first 
came to America ; whence came they, and why ? 
In seeking answers to these questions, archeologists 
are handicapped by the fact that there are no writ
ten records upon which to base their researches. 
Therefore, the author of an article to be published 
next month says, "we must fall back upon the next 
best and the only available--circumstantial evi
dence." This article, "How Was America First Peo
pled ? "  by Marius Barbeau, gives to the layman a 
more complete survey of the conditions under which 
America was first settled than has formerly been 
available. 

• 
The bridge of an ocean liner is by many con

sidered to be a place of mysteries, a sort of sanctum 
sanctorum where the ship's officers hold forth in 
their never-ending vigil so necessary to safety at sea. 
Glimpses of the various instruments-telephones, 
engine-room telegraphs, "metal Mike," and so on
serve only to whet the appetite for more knowledge 
of what it is all about. One of our editors recently 
went aboard the Bremen for the purpose of collect
ing material about this phase of ocean voyaging, and 
he returned with a fine set of photographs that will 
be used to illustrate the article which he will write. 
This article is scheduled for publication next month, 
and will answer many of the questions asked even 
by seasoned travelers. 

• 
"Serpent Worship in Africa" is the title of an 

article by Wilfrid D. Hambly, of the Field Museum 
of Natural History, to be published soon. It deals es
sentially with python worship and tells of some of 
the amazing practices of the savage inhabitants of 
Africa in connection with these huge reptiles. 
Whether you do or do not like snakes, you will be 
fascinated with the story Mr. Hambly has to tell. 

• 
The eminent position which the United States 

holds in the field of night flying can be attributed 
directly to the work which has been done to render 
such aviation activities safe. A network of airlanes, 
marked at night by seldom-failing beacons, has 
made it possible to fly "around the clock," subject 
only to the restrictions of storms so severe that 
flight is impossible. How these lights are kept burn
ing, and how the keepers of the intermediate land
ing fields are always on the job, safeguarding the 
airlanes, are the subjects of an article to be pub
lished next month . 

Editor and Publisher 
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The Bool� 

of the Microscope 
By GERALD BEAVIS 

SINCE the fascination and seductiveness of micro
scopy was presented to readers of S. A. last fall, 
hundreds have purchased this book as a guide 
and stimulant to the study of this world of won
der. Many have become real enthusiasts for it is 
a hobby that most often lasts a lifetime.-$2.65 
postpaid. 

Finger Print 

Instructor 
By FREDERICK KUHNE 

THE importance of this rapidly developing sci
ence of identification is attested by the steadily 
increasing sale of this book. It is even being sold 
in large numbers in the Philippine Islands. As 
the authority for civic, hospital and industrial 
purposes, entirely aside from criminal identifica
tion, its place is unique.-$3.15 postpaid. 

Illustrated Magic 
By OTTOKAR FISCHER 

Now at last we have someone who is not afraid 
to give away the secrets of the profession. There 
has been somewhat of a gentlemen's agreement 
among magicians not to allow even the mechan
ism of parlor magic to be disclosed. Here we have 
the whole works from the wand and table up to 
the classic illusions requiring big properties. All 
the tricks are illustrated photographically, which 
has never been done before except in a half
hearted way.-$5.25 postpaid. 

Queen of the Sciences 
By E. T. BELL 

Prof. Math. Cal. Inst. Tech. 
IN connection with The Century of Progress Ex
position to be held in Chicago in 1933 a series 
of 20 books will be published of which this is 
the first. Each will be written by a foremost au
thority and all will attain a most comprehensive 
outline. This book is unusually clear and read
able. It gives a new idea of mathematics and a 
new viewpoint of the process and art of thinking 
rigidly, a reasonable conception of which en
ables all men to see exactly what it is that each 
imagines he is talking about.-$1.15 postpaid. 

Scientific Self-Defence 
By W. E. FAIRBAIRN 

TRAINED for many years in the practice of jiu
jitsu, the author has evolved a means of defence 
for the nonactive civilian who wishes to be able 
to protect himself from assault by thugs or other 
malicious persons. All the holds are fully de· 
scribed and illustrated so that one can readily 
practice them without further instruction. Doug
las Fairbanks, who has somewhat of a reputation 
for efficiency in jiu-jitsu, writes the preface in 
which he heartily commends the book as well as 
the wrestling art of the author.-$3.65 postpaid. 

The Conquest of Space 
By DAVID LASSER 

Pres. Am. Interplanetary Soc. 

AT LAST there is a comprehensive, scientific, sane 
treatise in English on rockets and rocket flight. 

At present rocketry has reached the stage which 
aviation had reached a generation ago; that is, 
most "sensible" persons regard it as a little bit 
crazy, while a few really sensible persons are 
taking pains to look into it and are meeting with 
some surprises. Mr. Lasser's very well rounded 
book of 262 pages treats the subject from all its 
interesting angles.-$3.20 postpaid. 

Sold by SCIENTIFIC AMERICAN 
24 West 40th Street New York, N. Y. 

SCI ENTI FI C  AM ERICAN, July, 1932. Vol. 147,  No. 1 entered at the New York, N. Y. Post Office as second class matter June 28, 1879, 
under the act of  March 3rd, 1879; additional entry at Greenwich, Conn. P ublished monthly by Scientific American Publishing Company, 24 West 
40th Street, New York City. Copyrighted 1932 by Scientific American Publishing Company. Great Britain rights reserved. Subscription price 
$4.00 per year. Foreign $5.00. 



P R O F E SS O R  G E O R G E  W I L L IS R I T C H E Y  

A N article on page 20 describes the 
ft basic, somewhat hidden, principles of 
a new kind of astronomical reflecting tele
scope, called the "Ritchey-Chretien" type, 
which is much more highly refined in de
sign than any telescope in use at present
This telescope is now being built at Wash
ington by Professor Ritchey, who is shown 
above supervising the grinding of the con
cave curve of its main mirror. It was Dr. 
Ritchey who built the two great telescopes, 
with mirrors respectively 60 and 100 inches 
in diameter, at the Mount Wilson Observa
tory in California, and the machine shown 
is the same kind used for those large-scale 
pieces of optical work The massive, thick 
disk of glass is attached horizontally to the 

top of a slowly rotating vertical shaft or 
turntable, coarse grains of abrasive with 
water are sprinkled on it, and a heavy 
grinding tool attached to a horizontally 
reciprocating arm is caused to move slowly 
across its face in different patterns or 
strokes whose length, shape, and distribu
tion on the glass are controllable with re
fined nicety by means o.f various adjust
ments_ When the curve has been ground 
out very closely to form it is polished with 
very much finer abrasive ( optical rouge) , 
and finally it is "figured" to exact geo
metrical form-with in nearly a millionth 
of an inch-by means of carefully selected 
strokes of the same machine, optical tests 
indicating where the abrasion should come_ 

• 
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UN E AR T H I NG E V I D E N C E S  OF 
T H E E A R L  Y I N D I A N 

6 

A RCHEOLOGISTS from the Southwest Museum 
.Ii. excavating in "Room 1" of Gypsum Cave, men
tioned in the article on the opposite page. In this 
cave, situated in southern Nevada, they found evi
dence proving that  man dwelt in America contem
poraneously with the ground sloth, which is extinct. 
Other evidence� cited in the same article point to 
the arrival of man ( the ancestor of the Indian ) in 
the western hemisphere 15,000 to 20,000 years ago 



E. G. Ward and M. R. Harrington, the author ( right), examInIng ,a piece of charcoal taken from Gypsum 
Cave. The findings here are part of an array of evidence that man discovered America about 15,000 B. C. 

WHEN WAS AMERICA DISCOVERED ? 

IN trying to determine when America 
was really discovered we shall first 
of all be obliged to get rid of two 

handicaps that hamper us considerably. 
The first handicap is a pretty serious 
one--the "Caucasian superiority com· 
plex" embracing, among others, the 
funny notion that nobody but a white 
man ever discovered anything. If we 
can make up our minds at the start to 
forget all about Columbus and Leif 
Ericson and to look instead for the 
copper skinned gentleman with dark 
eyes and straight black hair, who un
doubtedly was the first human being to 
set foot on American soil, we may get 
somewhere. 

Having shed a superiority complex 
let us now get rid of our second handi
cap which, strange to say, is an in
feriority complex. Gregory Mason calls 
it the "hemispherical inferiority com
plex," the idea of which is that noth
ing really old or truly interesting 
archeologically can possibly exist in 
our Western Hemisphere. 

Of course we may not be able just 
yet, even without our complexes, to put 
our finger on the original sturdy dis
coverer of the Americas; but evidence 
has been piling up, especially within 
the last few years, that will enable us 
to come closer to him than we have ever 
been before. 

Such evidence was recently found in 
Gypsum Cave in Nevada (see map, 

By M. R. H A R R I N G T ON 
Curator of the Southwest Museum, Los Angeles 

page 8, at point marked 17), where 
the Southwest Museum of Los Angeles, 
working in collaboration with the Cali
fornia Institute of Technology, un
covered the remains of various species 
of animals now extinct-ground-sloth, 
camels, and horses-along with the 
weapons of ancient man and traces of 
campfires and torches. Thanks to a 
grant of money from the Carnegie In
stitution of Washington it was possible 
to complete the exploration of the cave 
and a full report will soon be published 
by the Southwest Museum. Many of the 
details were described in my article, 
"The Mystery of Gypsum Cave," pub
lished in the SCIENTIFIC AMERICAN for 
July, 1930. 

O
NE of the most important Gypsum 

Cave finds, however, was not de
scribed, because it came to light only 
after the article was in press. This was 
a fireplace, or rather a deposit of char
coal, charred dung, and ashes, found in 
Room 1 about eight feet from the sur
face. As may be seen in the section 
drawing (page 9 )  it lay below two dis
tinct strata of well preserved ground
sloth dung, which formed part of what 
we called Layer 5. 

In Layer 1, far above, which extended 
from the surface to a depth of about 
two feet, were found relics of the Early 
Pueblo culture and the stilI older 
Basket Makers, the latter supposed to 

have flourished 3500 years ago. Let us 
exclude the layer of broken limestone 
(Layer 3), some two feet thick, which 

seems to have fallen all at one time; 
and let us assume that the remainder 
of the deposit, composed mainly of dust, 
small stones, and mountain sheep dung, 
has been deposited at a reasonably 
uniform rate. Then if two feet of de
posit represents 3500 years, six feet of 
deposit should represent three times 
3500, or 10,500 years. Probably 10,000 
years would not be far from the truth. 

Later another fireplace where dung 
alone had been used as fuel was found 
a few feet distant, but slightly deeper, 
and many charcoal-bits of charred 
sticks were found below the lowest and 
also between the two dung strata. 
Layer 5 also yielded two artifacts-a 
flint scraper-knife and a worked stick 
-some distance, however, from the 
fireplaces. 

The Gypsum Cave find is supported 
by another, made about the same time 
by the Los Angeles Museum of History, 
Science, and Art. In this case Conklin's 
Cave, in New Mexico not far from El 
Paso, Texas (see map, 16), was found 
to contain a deep lower portion cut off 
from the entrance by a layer of solidi
fied stony material. Beneath this "sep
tum" were unearthed the bones of a 
ground-sloth (Nothrotherium), near 
which in the same deposit was the up
per part of a human skull. No re'Jort is 

7 
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available on the skull, but there is 
nothing particularly primitive in its 
appearance_ 

This find is not the only one or even 
the latest of these discoveries. Last 
summer Professor Barnum Brown of 
the American Museum of Natural His
tory and Edgar B.  Howard of the 
University of Pennsylvania, during the 
exploration of a cave near Carlsbad, 
New Mexico (map, 15 ) , found indica
tions of Basket Maker culture, which 
flourished, as stated, perhaps 1500 
years before the dawn of the Christian 
era, down to a depth of about three 
feet ; and below that the 

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

urn, Hastings, Nebraska. The find was 
made in Nuckolls County, Nebraska 
(map, 8 ) , at a depth of about 16 feet 
from the present surface, according to 
Director J. D.  Figgins of the Colorado 
Museum of Natural History, who 
studied the finds. 

Somewhat similar points were se
cured with bones of extinct bison on 
Lone Wolf Creek, near Colorado, Texas 
(map, 12 ) , by H. D. Boyes, in 1923 
(SCIENTIFIC AMERICAN, November, 
1926.-Ed.) ; but the first find of this 
class on record seems to have been H. T. 
Martin's discovery, reported by S. W. 
Williston on Twelve Mile Creek, in 
western Kansas ( map, 9 ) , in 1903. This 
case was a dart point, which, like the 
one found last summer with the mam
moth, lay beneath a shoulder blade ; 
this time, however, of an extinct bison. 
Interesting is the fact that bones of the 
Columbian mammoth lay near by in the 
same deposit. 

We must not forget the numerous 
points, strongly suggesting Folsom 
culture workmanship, reported from 
Yuma County, northeastern Colorado 
( map, 13), in the SCIENTIFIC AMERI
CAN for February, 1931, by Mr. Cook. 
These were found in a deposit contain
ing bones of the mammoth and of fossil 
bison, some bones apparently showing 
signs of use as implements. Bones and 
points seem to be contemporaneous. 

THAT the east is keeping up with 
the procession is shown by the re

cent discovery of the tusks and some of 
the bones of a mastodon associated with 
charcoal and flint dart-points, in a bog 
near Cromwell, Indiana ( map, 3 ) , by 
Dr. John C. Stanford and E. R.  Bur
master of the Buffalo Museum of 
Science, in the city of Buffalo, New York. 
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These are some of the finds which 
have been putting a new complexion on 
American archeology, much to the dis
may of some of the "Old Guard." I have 
not mentioned a few of the most contro
versial, like the Vero, Florida ( map, 
5 ) , finds and those at Frederick, Okla
homa ( map, 10 ) , (SCIENTIFIC AMERI
CAN, August, 1927.-Ed.). 

All this 20th Century evidence gives 
us courage to look at some of the 
earlier reports which we were formerly 
inclined to sniff at in spite of the great 
names behind some of them. Let us re
view a few. 

As far back as 1839 Koch reported 
"arrow" points associated with masto
don remains in Missouri ( map, 7 ) ,  but 
this association was later thought to be 
accidental. Was it ? We wonder. 

IN 1846 a human bone was found, near 
Natchez, Mississippi ( map, 6 ) , with 

remains of the ground-sloth, Mylodon. 
To the suggestion that the bone 
might have worked down from some 
recent Indian grave, no less a person 
than Thomas Wilson showed it to be in 
a more advanced stage of fossilization 
than the Mylodon fragments, and con· 
sequently as old or older. 

Professor F. W. Putnam of Harvard 
University was a great light in the 
archeological world and his words 
should carry some weight. In 1885 he 
reported an association of man and 
mastodon near Worcester, Massachu
setts ( map, 1 ) . 

In geology, Professor Israel C. Rus
sell of the University of Michigan was 
fully as good an authority as Putnam 
in archeology. In the same year of 
1885 he reported the discovery of a 
well made obsidian spear-point together 
with the bones of mammoth or masto-

bones of various species of 
animals, including extinct 
American horses and native 
camels. At the depth of 
seven feet seven inches 
from the surface lay a flint 
dart point of the same type 
as was, a few years ago, 
found intermingled with the 
fossilized bones of a herd 
of extinct bison near Fol
som, New Mexico ( map, 
14) . This latter, one of the 
outstanding discoveries in 
the history of American 
archeology, was described 
by Harold J _ Cook in the 
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Last August another Fol
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ship was found beneath the 
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tor of the Hastings Muse-
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don in Walker River Canyon, Nevada 
(map, 18) . 

H. C. Mercer of the University of 
Pennsylvania was a careful man, and 
not inclined to exaggerate. Still, in 1896 
he reported the discovery of Megalonyx 
bones ( a  type of ground·sloth ) in the 
Big Bone Cave,  Van Buren County, 

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

man remains which seemed • \ \ \ J\ 
Tennessee ( map, 4 ) , with hu- � 
to be of about the same age I � 
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as the ground·sloth. 

)\�\. "� \ � lights of the finds _ /,-'1' '� � � 
Such were some of the hig

.

h- . 

�� \� � 
Extinct mammals of the Pleistocene epoch. Left to right: 

made in the 19th ��) � \ 
Century. To my mind ' " � � they are strictly in 
line with some of our 
latest, and add great weight to them. 

But even without considering the 
older evidence, we have plenty to prove 
that man existed on the American con
tinent before various species of animals 
characteristic of the Pleistocene epoch 
had vanished. Scanning the various 
discoveries we find that among these 
creatures of the past are the elephant
like mastodon, and the true elephants 
or mammoths as well ; at least two 
species ot extinct bison much larger 
than and quite different from the sur
viving buffalo ; at least two species of 
native horses ; and two or three kinds 
of American camels. Even more strange 
to our modern eye are the ground·sloths 
of which at least three kinds�Nothro
therium, Mylodon, and Megalonyx� 
have been definitely found associated 
with human traces. Among birds we 
have the huge extinct vulture, Terator
nis, the bones of which were imbedded 
with human bones in the La Brea tar 
pits near Los Angeles, California ( map, 
20 ) ,  Bnd reported by Dr. Chester Stock. 
All these creatures were characteristic 
of the Pleistocene or glacial epoch, and 
all are now extinct. 

ALTHOUGH positive proof is lacking 
as yet, it is quite possible that the 

ferocious flesh-eaters of the Pleistocene 
found with the above mentioned ani-

Mylodon or ground-sloth; American camel ; mastodon ; mam
moth. Though these animals lived in the ice age it is not known 
when each finally became extinct. Much depends on knowing 

mals at La Brea and elsewhere were 
also contemporary with the earliest 
American. I refer to the giant lion, the 
short-faced bear, the dire wolf, and the 
formidable saber-tooth tiger. 

I think that no further evidence is 
needed to show that man was ac
quainted with many of the Pleistocene 
animals of America, and consequently 
if we use associated species as a cri
terion, we can call him Pleistocene or 
glacial age man. However, a study of the 
separate finds suggests that all or most 
of them are post-glacial ; that is, they 
were found in deposits laid down when 
the great glaciers that once covered so 
large a part of North America were in 
retreat, but usually when the climates 
of our present desert or semi-arid re
gions were far wetter than they are to
day. Only in a few cases have there 
been indications even suggesting a pe
riod before the last advance of the ice. 

The question then arises! At what pe
riod during the retreat of the ice did the 
Pleistocene epoch end and the Recent 
epoch begin ? We must remember that 
the ice sheet still covers Greenland and 
there are still glaciers on our high 
mountains, also reflecting Pleistocene 
conditions. Unfortunately this point has 
not been determined exactly, but we 
can say definitely that the period repre
sented by most of our finds is either 

DUST AND GRAVEL 

late Pleistocene epoch or early Recent. 
So much for geological time. Now let 

us consider the matter from the strictly 
archeological point of view. 

In America we have worked out suc
cessions of pre-historic cultures for a 
number of regions, reaching back a 
thousand years or so before the Chris
tian era ; that is, to the days of the 
Basketmakers in the southwest. Before 
that we have not yet enough material 
to make any time sequence or to sep
arate the periods represented. We shall 
therefore be obliged to apply the old
world system for our earliest finds until 
we have developed a system of our own. 
Besides, it is appropriate to use the 
old-world system in dealing with Amer
ica's first immigrants, because we have 
every reason to believe they came from 
the old world. If  we can determine how 
they fit in there we will have another 
key to the time of their arrival here. 

I SAY the "old-world" system ; I mean 
the European system, because only 

in Europe has early old-world arche
ology been worked out in full detail. 
Fortunately for our discussion, the 
early finds thus far made in Asia fit in 
pretty well with Europe where the suc
cessive stages of man's development are 
known, corresponding to periods of 
time. 

What are these stages or periods ? 
The first and oldest is called the Eo
lithic ( see bottom of time-scale chart ) , 
when man was a very crude fellow in
deed, but little advanced above the 
higher apes which he resembled in body 
much more than we do today (which is 
enough, goodness knows ) . For tools 
Eolithic man used only natural stones 
or very slightly worked ones, and knew 
many strange animals now vanished 
from the earth. He lived, in geological 
terms, in the late Pliocene and early 
Pleistocene, perhaps 350,000 to 200,000 
years ago, according to Keith. 

Section of Room 1 at Gypsum Cave, showing 
the fireplace charcoal beneath sloth dung 

Now comes the Paleolithic or Old 
Stone Age, which is further divided into 
two sections, Early and Late. In the 
Early Old Stone Age, Paleolithic man, 
although still ape-like and bestial, as 
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shown by the skulls of the Neandertal 
race which was typical of the period, 
made various improvements in the 
manufacture of his flint implements, 
although they still remained crude 
enough. Chellean, Acheulian, and 
Mousterian are the names given to the 
three sub· stages of the Early Paleolithic, 
the last one marking the height of de
velopment of the Neandertal type of 
man. In geological language all this 
took place in the Pleistocene epoch, 
when man was still obliged to fight with 
many odd beasts now extinct. In terms 
of years the Early Paleol ithic is thought 
by Keith to have extended from 200,000 
to 20,000 B.C. 

Now here is a point to bear in mind 
in connection with America. At the end 
of the Early Paleolithic our low·browed, 
ape-like man vanishes from Europe and 
our modern type of man, our ancestor, 
the man of Cro·Magnon, ushers in the 
Late Paleolithic. He belongs to our 
own species, which we in our modesty 
have named Homo sapiens-wise or 
reasoning man. 

HOWEVER, in the first sub· stage of 
the Late Paleolithic, which is 

called the Aurignacian, 20,000 to 15,000 
B.C., man made but little progress in 
his stone work over his low·browed pre
decessor, and still hunted the hairy 
mammoth and the woolly rhinoceros 
with crude spears. We are still in the 
Pleistocene, at this stage, although the 
last great advance of the ice is passing. 

Our next sub-stage, the Solutrean, 
15,000 to 13,000 B.C., is most important 
in connection with the present discus
sion, because at this time the modern
type Cro.Magnon man learned a new 
and superior method for making his 
flint implements which we now call the 
pressure-method, and which we find al
most everywhere in A merica. The Solu
trean flint knives and spear-heads were 
the finest that had ever been produced 
up to that time, and no better way of 
working flint has ever been invented. 
The period is still late Pleistocene, with 
strange beasts still roaming the country, 
and the ice has nearly finished its reo 
treat in Europe. 

We must be sure to remember this 
Solutrean combination, for later refer
ence : Late Pleistocene epoch, glacial 
retreat nearly complete, modern-type 
man, fine flint work, extinct animals 
associated-these are the catch words. 

Now we turn to the last sub-stage of 
the Late Paleolithic, called the Magda· 
lenian, 13,000 to 10,000 B.C., and this 
marks the end of the Pleistocene geo· 
logical epoch also. After the Magda· 
lenian the typical animals of the 
Pleistocene-the mammoth and his 
contemporaries-disappear. Strange to 
say the fine flint work of the Solutrean 
does not continue into the Magdalenian ; 
in fact flint work degenerates or flint is 
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replaced by bone for making imple· 
ments. Man is, of course, still of mod
ern type physically. 

The following periods have little im· 
portance for us at present ; geologically, 
they all belong to the Recent, and the 
associated animals are about the same 
as we find today in Europe. These 
archeological periods are the Azilian, 
10,000 to 8000 B.C., marking the transi· 
tion from the Paleolithic, and the Ne· 

Upper: At left, a dart point from 
Gypsum Cave ; at right, Folsom 
dart point. Lower: Solutrean points 

olithic, or New Stone Age, when the 
fine type of pressure flaking for flint 
which began in the Solutrean came back 
into favor, when many stone imple
ments were polished, and when pottery 
was invented and agriculture discov
ered. The Neolithic is dated by Keith 
8000 to 2000 B.C. Following comes the 
Age of Bronze, around 2000 B.C., and 
the Iron Age, beginning some time be
fore the Christian era. 

Now all this makes a neat time scale, 
which is also a culture-scale, into which 
almost any old·world prehistoric find 
can be fitted. Let us see if we can use 
it for our most ancient American dis· 
coveries. 

Before taking up the evidence of arti
facts let us see what we can do with 
bones. No remains of the more or less 
bestial and ape.like species of man, 
such as the Neandertal or Peking types, 
have as yet been found in America ; on 
the contrary, all the skeletal remains 
thus far found here, even the oldest, 
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have been of Homo sapiens, the modern 
type, which began in Europe with the 
famous Cro·Magnon. 

This fact rules out Eolithic and Early 
Paleolithic man entirely ; for, on our 
European scale, Homo sapiens did not 
appear until these periods had passed. 

Yet extinct animals of Pleistocene 
types are associated with our oldest 
American finds. Using our European 
scale again, this rules out all periods 
later than the Magdalenian, for these 
later periods do not show extinct ani
mals associated with man. 

On our European scale our American 
finds are therefore Late Paleolithic 
archeologically, and Late Pleistocene 
geologically, these two being in chrono
logical agreement. Now let us try to 
discover whether they are Aurignacian, 
Solutrean, or Magdalenian ; for, if they 
fit into the European scale at all they 
may belong to one of these sub-stages. 

WE examine the dart·points from 
Gypsum Cave, or better yet, the 

Folsom points. What style of flint work 
do they represent ? Pressure flaking, of 
course-the style that originated in the 
Solutrean but disappeared in the Mag· 
dalenian. ( See illustrations of Solutrean 
and Folsom points. ) There is therefore 
only onc Late Paleolithic sub-stage to 
which our oldest American finds can be· 
long, and that is the Solutrean. 

In other words there was only one 
stage in which Paleolithic man in Eu· 
rope made flint implements similar to 
those from Gypsum Cave and Folsom
and that was in the Solutrean. 

We can therefore say that according 
to most of the evidence at hand man 
came to America in the Solutrean stage 
of the Late Paleolithic, in the Upper 
Pleistocene period, about 15,000 to 
18,000 years ago. 

Possibly there was a center some· 
where in Asia where Solutrean man de
veloped his superior flint work, from 
which streams of migration carried it 
westward into Europe and eastward to 
America. 

Our knowledge of the early archeol
ogy of America is in its infancy. Per
haps when we know it better we shall 
find that our copper-hued, straight
haired discoverer of America was Aurig. 
nacian and not Solutrean-that is, that 
immigration into America had already 
begun before the Solutrean stream 
started. 

That other migrations occurred or 
continued on up into the Neolithic 
period can not be doubted. ( See an 
article scheduled for next month.-Ed.) 

But until somebody finds a genuine 
primitive, low.browed, bestial, ape·like 
Neandertal or Peking skull in America 
we can not claim anything older than 
Aurignacian. Yet 20,000 years for man's 
occupation of America gives us quite a 
respectable background! 
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Haven't We Enough Already? 

JUST what may happen if the physi
cists succeed in making available the 

incomparable energy within the atom 
-enough of it in a dime to drive a 
steamship across the Atlantic and back 
-is any body's guess at present. Science 
is again playing around the edges of 
this intriguing problem-not, it is true, 
seeking this energy as its deliberate 
aim but primarily seeking new knowl
edge of the constitution of matter. In 
the famous Cavendish Laboratory at 
Cambridge University, Doctors Cockroft 
and Walton have split the atom, re
leasing on a minute scale, but never
theless releasing, far more energy than 
was put into the process. This may be 
the beginning of something big in a 
practical way. Again, it may not. 

The idea is not a new one. For a long 
time physicists believed access to "intra
atomic" energy was certain to come. 
Later, for a time, they believed it would 
not come ; now there are grounds for 
thinking it may, after all. 

One thing that is again evident from 
the experiments at Cambridge is that 
the energy released when the atom is 
split will not touch off the similar ener
gies of other atoms and "blow up the 
world." Physicists have never worried 
about such a debiicle. Radium con
stantly releases intra-atomic energy, yet 
nothing has been "touched off" by it 
yet. This touching off business has been 
and probably will continue to be a pet 
scare-you-all of  the sensational Sunday 
feature writer. 

While science cherishes and treasures 
every fragment of new knowledge of 
nature it can gain, in the present case 
there unfortunately is a possible by
product which might prove to be a 
doubtful asset to humanity. It is a com
monplace that every man, woman, and 
child in this America has 30 mechan
ical slaves working for his well-being 
and comfort, for this is the machine 
age and coal feeds these "slaves." Sup
pose now we should actually gain con
trol of intra-atomic energy and thus 
provide everybody with a million slaves 
instead of 30. Sir Oliver Lodge thinks 
the young human race is still too prim
itive for this dangerous Christmas pres
ent. Perhaps humanity would not handle 
it judiciously. The control of such stu
pendous forces might also fall into the 
ruthless hands of the soldier-minded 
-some future Attila-and what fun 
it would provide for him while the hu
man race and civilization lasted! 

P O IN T OF 

May it not be better for man to con
solidate his recently gained control over 
the 30 slaves of coal and oil and be sure 
he is using them more fully than at 
present to his own real well-being, be
fore he undertakes to pull the strings 
that manipulate the million slaves of 
atomic energy ? Isn't the world suffi
ciently maddening already without a 
newer madness pitched on a higher 
scale ? We hope that no inventor will 
discover in the Cambridge experiments 
a menacing by-product which its per
formers have probably never thought of 
seeking. 

Vox Populi 

A LREADY, our June issue having just 
ft reached our readers as this is being 
written, letters are beginning to arrive, 
commenting on our stand regarding 
the federal deficit and means of meet
ing it. As was to be expected, both 
sides of all the questions discussed by 
the editor are represented, but most of 
the letters commend our stand for re
peal of prohibition and acceptance by 
the nation of the revenue that might be 
obtained from legalized liquor. The 
letters seem to come from all types of 
people but principally from industrial 
men. 

Thus we are furnished with further 
proof that the country is tired of mis
government, of political foot-balling, of 
federal extravagance, of the Congres
sional Do-Nothings. In short, the coun
try is tired of the paternalism that pats 
us on the back, tells us what is best for 
us, and goes on its reckless course. 

So far, at this writing, Congress has 
done nothing definite regarding the def
icit, prohibition, or, indeed, any vital 
problem of the day. So ridiculous, in 
fact, has been the recent attitude of 
Congress and so futile its efforts, that 
Mr. Hoover has lost patience and sound
ly rebuked both Houses. In so doing, 
he proved himself, for the moment, the 
type of leader so eagerly awaited by 
the country. If the President will only 
continue this leadership, he will get 
the budget balanced-before this is 
published perhaps-and will redeem the 
country by restoring world confidence 
in the United States and in our credit. 
We urge him to put aside all personal 
political considerations and continue 
talking directly to the people. He'll 
never regret it, for-

The mute majority, usually content 
with an apathetic rOle, is finding its 
voice. It begins to cry out, this time with 
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such concerted vehemence that it will 
not be smothered with sophistries, for 
a consideration of its desires and its 
welfare. A note, ominous to the politi
cian's ear, sounds through this cry of 
the multitudes as an undertone which, 
should present conditions not be cor
rected, will surely rise to a crescendo 
of political revolution at the next ballot
ing. 

Pulllic Project!! 

ENGINEERS have recently been more 
insistent than ever that the way 

back to economic stability and to a 
period of sane progress-without the 
hysteria that characterized the 1929 pe
riod-lies in the inauguration of con
struction on vast public projects. 
Coupled with the fact that this idea 
seems to be taking stronger hold, it 
must be noted that a realization of the 
necessity for hard work by all is rapid
ly becoming more general. 

While no one will subscribe offhand 
to this construction plan, without quali
fications, it has a great deal of merit. 
There are thousands of miles of roads 
here and there that need improvement 
or that could be made into important 
highways to alleviate traffic conditions 
or shorten routes. With the normal in
crease of automobiles that is  expected 
after the upturn, every mile of these 
roads will be needed. Then there are 
bridges, tunnels, parks, public build
ings, and schools by the score on which 
construction has too long been deferred 
or which need renovation, moderniza
tion, or replacement. Public money could 
also be spent at this time in the erection 
of monuments, museums, art galleries, 
and other such projects conducive to 
the nation's cultural advancement. 

Some communities have sired con
struction programs on a more or less 
ambitious scale but, unfortunately, a 
few of these have illogically turned to 
the pick and shovel, hand labor-in or
der to give a longer period of work to a 
larger group of laborers-whereas they 
could have accomplished a great deal 
more, to the lasting benefit of all , by 
using every modern means of construc
tion. 

Despite rumors to the contrary, funds 
for such purposes are available. They 
are available in amounts limited only 
by the degree of faith communities, the 
states, and the nation have in their fu
ture. If we have confidence in the fu
ture, well-balanced programs of con
struction can not fail to help us upward. 
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RESEARCH IN THE FUTURE 

By L. W. C H U B  B 
Director, Research Laboratories, 

Westinghouse Electric and M anufacturing Company 

Unique Developments in Science and 

Industry Lie Just Over the Horizon 

AS it appears now, the electrical and 
.tl. other industries are going to be 

profoundly influenced during the 
next few years by the development and 
application of new vacuum 
and gaseous discharge de
vices for the control and con
version of power. The essen
tial elements of these controls 
are : 

( 1 )  The vacuum tube am
plifier and power tubes with 
which everyone who owns a 
radio set is familiar ; ( 2 )  
The grid-glow tube, which is 
a relay or trigger with no 
moving parts and which 
makes possible the control 
or release of considerable 
quantities of energy by the 
application of infinitesimal 
amounts ; ( 3 )  The photo
glow tube, which suddenly 
passes comparatively large 
amounts of electric current 
when illuminated by definite 
amounts of light ; and ( 4 )  
The photo tube, which passes 
current in proportion to the 
amount of illumination_ 

shut down the machine, thus preventing 
loss of time and material. The essential 
element of the electric eye is the photo
tube_ The change in electric current is 

very small for an appreciable change 
in illumination. However, in conjunc
tion with the grid-glow tube as an am
plifier, a very effective control results. 

The grid-glow tube itself can auto
matically see to it that, if the pilot flame 
in furnaces and ovens is extinguished, 
no gas can be turned on and therefore 
the possibility of explosions due to such 
causes is prevented. The grid-glow 
tube is the essential element in the lat
est type of theater light dimming equip
ment in which many lighting circuits 
can be controlled without moving parts 
from a small conveniently located key
board. The grid-glow tube can function 
very effectively for controlling motors 
and other electrical equipment without 
the use of contactors or other moving 
parts. 

By means of these and suit
able auxiliary devices and 
electrical circuits it is pos
sible to perform automati-

Study of heating and humidity problems: 

FACSIMILE picture transmission by 
wire or wireless is now used quite ex

tensively by the newspapers for the rapid 
distribution of pictures of important 
events. With rapid improvements in fac
simile devices, it is now possible to 
place them on airplanes and in time of 
war an aviator will be able to fly over 
the enemy lines, draw sketches, and 
transmit them instantly to headquar
ters. An extension of this system may be 
made to the home, whereby tabloid L. W. Schad in his perpetual spring laboratory 

cally many functions which now require 
human action, and to accomplish them 
much more rapidly and with great
er certainty_ For the human ear, eye, 
and sense of touch, we can substitute 
these new devices in industry in many 
cases to very great advantage_ 

THE "electric eye" can, for example, 
be used for automatically assorting 

articles of various colors or shades ; it 
can be used for counting ; it may form 
the essential element of new automatic 
traffic control devices, thus speeding up 
automobiles very considerably at busy 
intersections ; it can be used for the 
indication and control of smoke, for 
turning on signs automatically, and for 
controlling illumination generally_ 
When the paper breaks in a large paper 
machine, an enormous amount of loose 
paper may be spread over the machine 
room before the operator can bring the 
machine to rest. The electric eye can detect 
such a break in the paper the moment 
it happens and almost instantaneously 
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Thermionic light organ for obtaining unusual 
lighting effects in a hall in Cleveland, Ohio 

newspapers will be printed 
almost immediately after the 
events which are described. 
This of  course can be done 
now by radio, but often the 
listener is busy with other 
tasks when important an
nouncements are made, and 
does not hear them. With the 
tabloid newspaper it will be 
possible to pick it up at 
leisure and read the latest 
events without waiting for 
the several hours' delay 
which now takes place in 
newspaper reports. 

For many important elec
tro-chemical and electro-met
allurgical processes and for 
direct current electrifications 
of railways it is  necessary to 
convert alternating to direct 
current. At the present time 
this is generally done with 
expensive and bulky rotating 
apparatus. It is probable that 
with improvements in mer-
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cury rectifiers these rotating converters 
will be done away with. 

There are in commercial use for 
broadcasting purposes, vacuum tubes 
of 200·kilowatt rating. If these tubes 
can be sufficiently decreased in cost it 
may be economical to use them to sup' 
ply intermediate frequency power to 
induction furnaces and similar devices 
which are used in the manufacture 
and treatment of steel and other alloys. 
High frequency generators are very 
large and expensive and the power 
tubes are a very attractive alternative 
if they can be made cheap enough. 
Large size grid-glow tubes can also be 
used for similar purposes for frequen
cies up to several hundred cycles. 

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

There will undoubtedly 
soon be offered for commer
cial use simple sun lamps to 
take the place of the ordi
nary incandescent lamps 
which will supply ultra-violet 
radiation of the proper 
amount for the best health 
conditions. During the winter 
we shall no longer feel the 
lack of sunlight as we do 
now with our indoor life in 
smoky cities. 

13 

Electric refrigerators for the home 
are now becoming so reliable, quiet, and 
inexpensive that there seems to be no 
question that the old fashioned ice box 
is doomed. Whether the ultimate re
frigerator will use rotating parts or 
will work on other principles requiring 
no motors is not yet known, but it is 
certain that even the present type of 
reasonably satisfactory refrigerator will 
undergo considerable modification and 
improvement. 

Chemists are very active 
on the development of new 
chemical materials such as 
varnishes, resins, and the 
like, and as a result of their 
work there are appearing 
new types of insulation for 
el ectrical apparatus. These 
will make it possible for elec
trical machines to operate at 
higher temperatures and 
with greater reliability. 

Photo-electric automatic light control, on the 
shelf at left, turns on lights in this office 

THERE has been, during the past 
generation or two, gradual transi

tion from single heaters in each room 
to central heating plants for homes. It 
is now possible that by the use of elec
tricity we shall once more change back 
to individual heaters for each room. 
It may be that these will have very large 
area and low temperatures and that 
they will work, to a large extent, on 
the radiation rather than on the con
vection principle. Also the time may 
not be very distant when not only of
fice buildings, but also homes will have 
simple air conditioning equipment, 
thus keeping the humidity at the proper 
level all the year 'round. 

These higher temperatures will result 
in smaller apparatus with the same 
output, therefore less cost. 

Circuit breakers of the oil type have 
in the past been used almost exclusively 
for the interruption of moderate and 
large amounts of electrical energy. By 
recent developments, as a result of 
fundamental research, it is now possible 
to do away with the oil and, by the use 
of the de-ion principle, interrupt high 
power circuits in air, thus eliminating 
the danger of explosive and inflam
mable oils. 

Recent developments in the art of 
electric welding have made possible 
buildings of skyscraper size without the 
use of rivets. This will ultimately re
sult in less expensive construction and 
in the elimination of noise in connection 
with structural work. 

Much research effort is now being 
expended on the analyses and causes 

Models of four old style coaches, base to base, and, in foreground, a model 
of streamlined electric locomotive, tested in wind tunnel by Dr. O. G. Tietjens 

of noise and vibration. Various types 
of noise analyzers, which have been de
veloped, can be used to separate the 
various components of noise and meas
ure their amplitude. 

THE present generation has seen the 
rise and fall of the interurban trol

ley line and has seen very little improve
ment in the speed of steam railway 
traffic. The interurban trolleys are dis
appearing rapidly due to the competi
tion of the motor bus and automobile. 
The airplane, for certain classes of ser
vice, such as mail, valuable express, 
and passengers, threatens the railroads. 
Researches on the effect of  streamlin
ing, rail stresses, and the use of light 
aluminum alloys for rolling stock, 
should make it possible for the rail 
lines and perhaps the interurban lines 
to increase their speeds to about a hun
dred miles an hour with safety. If this 
were done the major threat of the auto
bus and airplane could be reduced. 

By the application of advanced prin
ciples of physics and physical technique 
to physiological studies, namely the 
science of biophysics, it is possible that 
we may obtain a very much better con
ception of the nature of nerve action 
and allied physiological processes, pos
sibly with great benefit to mankind. 
Studies of the effect of X rays and high 
frequencies on germ cells are undoubt
edly going to be of very great impor
tance to medical science. The applica
tion of high frequency for the produc
tion of  fever and the cure of certain 
diseases already shows great promise. 

These are a few of the things which 
we see ahead and which have promise 
of accomplishment within the next 10 
years. Developments at present un
thought of may be just over the horizon, 
and 10 years from now the picture may 
be entirely different. 



THE MYSTERY OF THE UNI(NOWN LINES 

By H E N R Y  N O R R I S  R U S S E L L ,  P h .  D .  
Chairman o f  the Department of Astronomy and D irector o f  the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of  the Carnegie Institution of Washington 

ONE by one the riddles of astro
physics are yielding to the in
creased powers of solution which 

come with growing physical knowledge. 
A few years ago the list of "unknown 
lines" in the spectra of heavenly bodies 
of one sort or another was long. The 
hotter stars, the nebulae, the aurora 
borealis, the solar corona, the outer 
planets, and the tails of comets, all 
showed important unexplained features. 

At the beginning of the century this 
did not seem very surprising. There 
was still the hope of finding new ele
ments-atoms of entirely unknown 
sorts-which might account for the 
problematical spectral lines or bands. 
The then recent discovery of helium 
had accounted for the most prominent 
of all the lines then unknown. Might 
not this success be repeated '( 

The work of the intervening genera
tion has disposed once for all of any 
such possibility. Atomic structure is 
well enough understood to make it quite 
certain that no gaps remain in the 
series of possible atoms up to No. 60. 
The three heavier elements not yet de
cisively identified, Nos. 61, 85, and 87, 
must all be excessively rare, and there 
is practically no chance that, even when 
they are isolated and their spectra 
studied, their lines will be strong 
enough to show, even in the sun. The 
unanimous findings of all investigators 
indicate that the relative abundance of 
atoms of different kinds is very much 
the same wherever we can make our 
tests-in the earth's crust, the sun, 
or the stars. 

ELEMENTS which are fairly abun
dant on earth often fail to show up, 

but only when their stronger lines are 
in the inaccessible "far" ultra-violet 
regions, their weaker ones certain to be 
very faint at best. There is  not a single 
case where an element rare on earth is 
spectroscopically prominent in the heav
ens, except for helium. Here it is very 
probable that the earth's attraction is 
insufficient to keep so light a gas from 
diffusing away gradually into inter
planetary space. Hydrogen, too, would 
be lost to us if it was not tied down by 
combining with the heavy atoms of 
oxygen to form water. 

In this connection an interesting ob
servation has recently been made by 
Professor Menzel (whose work on the 
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sun's atmosphere we described last 
month ) . The new isotope of hydrogen 
recently reported by Urey and his col
leagues has atoms twice as heavy as 
usual. Its spectral lines all lie a little 
to the violet of the lines of hydrogen 
of the more familiar kind. Ordinary ter
restrial hydrogen shows them faintly, 
indicating that they are about 1/4000 
as abundant as the others. But in the 
spectra obtained at solar eclipses there 
is no trace of them, though the familiar 
hydrogen lines are extremely strong. 
Menzel concludes from this that in the 
sun's atmosphere not more than one 
hydrogen atom in half a million is of 
the heavier sort. This discrepancy can 

A photograph of Jupiter taken 
with a 12-inch Cassegrainian tele
scope made by Harold Lower, San 
Diego, amateur telescope maker 

be explained if the earth, shortly after 
its ej ection from the sun, lost most of 
its hydrogen by escape into space. The 
heavier atoms, moving more slowly, 
would be much less likely to fly away, 
and would be concentrated relatively to 
the others as the loss progressed. With 
no hope left of finding new elements 
of astrophysical importance we must 
turn to the familiar ones, convinced that 
the unfamiliar lines in our spectrum 
come from "old friends with new faces," 
and arise from familiar substances shin
ing under unfamiliar conditions. 

This prediction has been verified time 
after time. The "comet-tail bands" in 
the blue and violet can be produced in 
vacuum tubes containing carbon mon
oxide at very low pressure, and are 
due to ionized molecules of the gas. 
The lines in the spectra of the hottest 
stars, some dark, others bright, turn out 

to be due to such old acquaintances as 
carbon, nitrogen, and oxygen, with their 
atoms very highly ionized. The Swedish 
physicist Edlen only a few weeks ago 
identified lines of trebly-ionized car
bon, four-times ionized nitrogen, and 
five-times ionized oxygen, as well as of 
the lower stages. Familiar elements 
again, nitrogen, sulfur and, above all, 
oxygen, account for the hypothetical 
"nebulium." Here the lines are given 
out only by atoms which have been un
disturbed by collisions with others, and 
hence are produced only in an exceed
ingly tenuous gas. The green and red 
lines in the spectrum of the aurora are 
of the same sort, but produced by neu
tral ( instead of ionized ) oxygen. 

This leaves only two outstanding 
problems, the corona and the maj or 
planets. In a recent preliminary note, 
de Bruin, a very competent young Dutch 
spectroscopist, announces that he has 
evidence that some of the strongest of 
the coronal lines may be due to oxygen. 
Fuller details of this important work 
are eagerly awaited, but are not yet at 
hand. Meanwhile a communication 
from Wildt of Gottingen makes the first 
attack on the other puzzle. 

THE spectra of  the four outer planets 
show broad and diffuse bands in the 

orange and red. Most of these increase 
in intensity from Jupiter to Neptune ; 
but a few, notably one in the red at 
wavelength 6470, is strongest in Jup
iter, faint in Saturn, and absent in the 
other two, according to the classic ob
servations of Slipher at the Lowell Ob
servatory. Wildt, working with the new 
plates sensitive to the deep red, has 
found several more beyond the limit of 
previous work. The strongest band of 
all is in the infra-red and extends from 
8800 to 9100. 

Band spectra come from compounds, 
and such wide and hazy bands as these 
suggest that they arise in a considerable 
thickness of  thoroughly dense gas. 

Now the surfaces of the outer planets 
are cold. Radiometric measures show 
very little "planetary" heat, and Menzel 
calculates the temperature of -130 de
grees Centigrade for Jupiter and below 
-170 degrees for Uranus. 

There is good reason, therefore, to 
suppose that the substance or sub
stances which produce these bands are 
compounds of familiar elements which 
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remain gaseous, or at least condense 
only partially at these very low tem
peratures. Hydrogen compounds afford 
the "best bet," for the low density of 
the greater planets suggest that, unlike 
the earth, they may have retained a 
great deal of the original solar hydro
gen. Such compounds as H,O, H2S, NHs, 
CH. suggest themselves. Water vapor 
must be stricken from the list because 
the bands do not agree ; and this is 
natural, for the extreme cold would 
freeze out the water most completely. 
Ammonia and sulphuretted hydrogen 
freeze out at about -80 degrees Centi
grade, methane at about 100 degrees 
lower. 

All these gases ( like others ) have 
strong absorption bands in the infra
red ( due to changes in the rotation of 
the molecules and the oscillation of the 
various atoms without "jumping" of 
the electrons ) ,  followed by a series of 
bands at nearly one half, one third, and 
so forth, of the wavelength-each faint
er than the last. The higher "harmo
nics" should lie in the observed region 
but, to observe them in the laboratory, 
light must be passed through a thick
ness of many yards of the gas and this 
has been done in but a few instances. 
Ammonia gas shows three bands at 
8800, 7920, and 6474. The first two fall 
within the wide bands newly discovered 
in the infra-red, while the third agrees 
excellently with the band observed by 
Slipher. 

IN this case so many of the details ob
servable under high dispersion agree, 

that Wildt has no hesitation in stating 
that the presence of ammonia in Jupi
ter's atmosphere is proved. At Jupiter's 
temperature most of the ammonia 
should be precipitated as a strange sort 
of snow which may help to produce the 
clouds which form the visible atmos
phere. Saturn is cooler and still more of 
the ammonia vapor should be frozen 
out. This accords well with the ob
served fact that the band near 6470 
is weaker here and absent in Uranus 
and Neptune. The other bands which 
are strongest in Neptune must be due 
to a gas of low boiling point. Wildt 
notes that the one observed absorption 
of methane ( CH. ) falls in the wide, 
strong infra-red band observed in Jupi
ter. The actual formula predicts three 
bands in the red, orange, and green, 
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Two photographs of the same flat-iron, the one on the right made by means of 
wavelengths of light which also affect the sense of sight (in other words, a common 
photograph ) ,  and the other by means of waves of greater length (infra-red) 
which are invisible to the eye but which have the same chemical effect on the 
plate as the others. The advantage of the plate over the eye has been obtained by 
the use of Neocyanine and, more recently, Zenocyanine, both having been dis· 
covered at the laboratories of the Eastman Kodak Company. The photographic 
plate now "sees" about twice as great a total range of wavelengths as the eye. 

It is common to call the infra-red wavelengths "heat" waves, and so they are. 
But this statement, while true, is not the whole truth and has misled many, as 
it seems to exclude the visible wavelengths as heat waves. The visible lengths are 
both heat and light ; or, more clearly stated, all these wavelengths are heat waves, 
while the sense of sight is based on a limited range of them. 

The photograph on the left shows an interesting though not a surprising 
thing: it is brighter at the top where the iron was hotter. Dr. Harold D. Babcock 
of the Mount Wilson Observatory, who took the photographs, calls attention to 
another phenomenon: The ink spots on the cool flat-iron show brightest on the 
other, because things which absorb rays best (black ) radiate them best.-Ed. 

which agree excellently with observed 
planetary bands. Some of the other 
bands may be partly due to acetylene. 

These conclusions are as yet uncon
firmed, but they suggest that it might be 
very repaying to fill a pipe a hundred 
yards or so long with natural gas, 
which is rich in methane, pass light 
through it, and study this with a spec
troscope. 

The idea of an atmosphere full of 
such an active substance as ammonia 
is startling ; but because we live in it 
we never start at the idea of an atmos
phere containing free oxygen, which 
is also very active. The idea of lakes 
of liquid ammonia, with waves break
ing on rock-like shores of ice, is pic
turesque-though it is unlikely that 

such things actually exist on Jupiter. 
Life as we know it certainly could not 
exist in such an atmosphere, any more 
than at so Iow a temperature. 

We may speculate wildly for a mo
ment, recalling that liquid ammonia is 
the most powerful known solvent, next 
to water, and that all sorts of curious 
chemical reactions go on in ammonia 
solutions. It is just imaginable, though 
not seriously to be suggested, that forms 
of living matter might exist in whose 
cells liquid ammonia took the place of 
water. To such imaginary beings water 
might be a corrosive substance, while 
ammonia vapor would be what a fa
mous schoolboy, cramming for a chem
istry text without thinking, once said it 
was : a colorless and odorless gas ! 

A spectrogram made by Babcock with the invisible light from the sun ( not Jupiter ; as in the text) ,  using the new plates 
sensitive to the infra·red waves. Spectroscopists derived a big thrill when first they saw such a record of invisible waves 



CABLES THAT REDUCE YOUR 

By J .  R .  S H E A  TELEPHONE BILL 
Assistant Engineer of M anufacture, Western Electric Company 

THE average person is inclined to 
think of a telephone system in 
terms of instruments, wires, ex· 

changes, and operators. It is an interest· 
·ing fact, however, that telephone cable 

readers that the speech currents travel· 
ing along circuits like this diminish in 
intensity. Therefore loading coils are 
placed along the cable circuit at regular 
intervals to eliminate distortion of the 

speech to a considerable de· 
gree but even with those it 
is necessary to supply ampli. 
fiers ( repeaters)  at intervals 
of approximately 50 miles to 
boost the energy leveL This 
boosting would be done at 
M o r ri s t o w n ,  A l l e n t o w n ,  
Reading, Harrisburg, Ship· 
pensburg, Bedford, Ligonier 
and Pittsburgh, all except 
Morristown being in Penn· 
sylvania. These enormously 
expensive facilities are avail· 
able for a three minute "per. 
son to person" talk over 
about 500 miles of cable for 
$1 .90. It is the multiple cir· 
cuit cable that makes this 
low cost possible. 

Paper insulating machine applies narrow strips 
of paper to the copper wire in spiral form 

THE time was when all 
t e l e p h o n e  wires were 

stretched on poles. The sys· 
tem expanded to such an ex· 
tent that it became necessary 
in many instances to mass 
the wires in cables which 
might be suspended aerially 
or placed in the ground, usu· 

constitutes approximately 25 percent of 
the investment in the Bell System tele· 
phone plants. In normal years the cost 
of new cable each year, including in· 
stallation, averages 100,000,000 dollars. 
It is the development of new manufac· 
turing processes that has been a large 
factor in the establishment of  a high 
standard of service in the long distance 
communication field. Cables supple· 
menting and often replacing the present 
overhead wire system probably will in 
time extend across the continent. At 
this time, Omaha is the farthest western 
point reached entirely by cable from 
the Atlantic seaboard, the last section 
of cable having been completed in May, 
1931. 

Suppose you are a subscriber resid· 
ing in Yonkers, N ew York, and you 
wish to reach a party in Pittsburgh. 
You call "Long Distance" and are 
switched to the toll center in Walker 
Street, New York, from which point the 
call connections are completed. It is 
perhaps well·known to many of our 
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ally in conduits, in cities. The wires 
from the subscriber's instrument 
to the exchange are often carried 
aerially for short distances until 
the cable can be reached where 
the two wires come together with 
many others and the connection 
is extended to the telephone ex· 
change. Such cables containing 
the paired wires necessary for a 
conversation are referred to as 
"subscriber cables" ( exchange 
cables ) . 

Toll cable is used on most long· 
distance work. It is made up of 
"quads," that is, four wire units, 
each carrying three conversations 
on four wires instead of one con· 
versation for every two wires as 
in the subscriber cable. One of 
the principal reasons for this dif· 
ference is that the length of the 
toll cable warrants the more ex· 
pensive terminal equipment nec· 
essary for placing three conversa· 
tions on four wires. There are, 

however, many engineering considera· 
tions involved in the established uses 
of these two types of cable. 

Of course the basis of any cable is 
the wire. It is a marvelous sight to 
witness the rolling of red hot copper 
ingots in powerful mills as they are 
passed and repassed through sturdy 
grooved rolls which rapidly reduce the 
bars in cross section until they are 
quarter· inch rods each over 1200 feet 
in length. These rods are then drawn 
to the proper size wire by means of 
alloy steel and diamond dies which 
still further elongate the material until 
it is reduced to the desired cross sec· 
tion. This wire is drawn at finishing 
speeds of over 4000 feet per . minute. 

Having made the wire, the next step 
is to insulate it, for naturally for com· 
munication purposes each wire must be 
kept from electrical contact with any 
other. 

Two methods of insulating wire are 
in use. In one of these the first step 
is to take large rolls of thin manila· 
rope wood.pulp paper and slit them 
into disk·shaped pads from 8 to 12 
inches in diameter. An insulating rna· 
chine carries these pads of paper and 
the paper is wound around the copper 
wire in spiral form at a head speed of 
from 1470 to 3300 revolutions per min· 
ute. If the wire breaks the operator 
clamps the two ends and brazes them 
with the aid of a brazing transformer. 

The insulated wires are twisted into pairs 
and twisted "quads" are made into a cable 
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Splices in the insulating paper are made 
by the application of a thin strip of 
gummed paper. 
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The second and recently developed 
insulating process is one which com
bines the operation of paper making 
and insulating in one operation, giving 
a continuous sleeve of pulp paper 
around the wire. The process consists 
essentially of making on a modified 
paper machine 60 narrow continuous 
sheets of paper, with a single strand of 
wire enclosed in each sheet ; pressing 
the excess moisture from the sheets ; 
turning them down by means of a rap
idly rotating polishing device, so as to 
form a uniform cylindrical coating ; 
and then driving off the excess moisture 
in the pulp by electric drying. The 
material used is "Kraft" pulp which is 
reduced to plastic form in an ordinary 
paper beater and fed to the paper rna· 
chine in a somewhat diluted form. A 
continuous supply of wire must be 
furnished ; therefore, means are pro
vided for brazing the end of the wire 
from one spool to the next. 

Wood pulp is applied directly to individual wires 60 at a time, forming a con
tinuous sleeve of pulp paper around the wire ; the sleeve is polished and dried 

A NARROW sheet is formed on each 
conductor in an ordinary single

cylinder paper machine, the mold of 
which has been divided into 60 parts 
by means of celluloid strips and so ar
ranged that a part of the sheet of paper 
is formed before the wire comes in 
contact with it. The remainder of the 
sheet is then laid down on top of the 
wire without any break in the forma
tion, and the resulting narrow ribbon 
of paper carries the wire imbedded in 
it. Two sets of press rolls take the ex
cess moisture from the sheet and leave 
it ready for the polishing operation. 
Various types of polishers have been 
developed and the one now in use con
sists of two short, specially shaped 
blocks, with a third block located about 

centrally to the other two. These polish
ers are rotated very rapidly around the 
wire. Their construction is such that if 
an occasional lump or break occurs in 
the sheet it does not cause clogging 
of the polisher. 

Polished wet insulation carries about 
70 percent water by weight, which has 
to be driven off by heat. The drier con
sists of a 25-foot long electric box-type 
furnace, with heating elements extend
ing the full length of the top. 

Two spooling positions are furnished 
at the take-up for each wire, so that as 
soon as one spool is full, the wire can 
be shifted to an empty spool, and the 
full spool removed. In this way no shut
downs for changing take-up spools are 
necessary. The normal speed is approx
imately 130 feet a minute and the 
weekly output is about 55,000,000 con
ductor feet. 

Depending on the type of cable being 
made, the insulated wires are 
twisted in pairs for loop 
cable or two pairs are twisted 
together, "quadded," for use 
in toll cables. The spools con
taining the paired or the 
quadded wires are put in a 
stranding machine w h i  c h 
places them in alternate lay
ers. Step by step the cable 
is thus built up until the full 
complement of wires is ob
tained, after which an outer 
wrapping of paper is applied 
to retain the insulated wires 
in place and also to serve as 
an additional insulation from 
the lead sheath. 

Machine for polishing pulp insulation after its 
application to the wire. The pulp is then dried 

Recently a new and revo
lutionary method of cable 
manufacture has been intro
duced for local subscriber 
cable. A machine called a 
"flier strander" builds up 
pairs into individual color 

groups known as "units" which usually 
consist of 50, 51 or 101 pairs. A cabling 
machine assembles a definite number of 
these units into a round cross section 
which is wrapped with paper. No mat
ter whether the cable is of the "layer" 
or "unit" type the subsequent treatment 
is the same. 

Paper is a fine insulator for the con
ductors in a telephone cable, but it 

An ISIS-pair unit telephone cable 
showing how the assembly is made 

must be "bone dry." A vacuum drying 
operation is applied to the paper-cov
ered stranded cable before the lead 
sheathing is applied. Horizontal driers 
40 feet long and 7% feet in diameter 
are used. The cable is subj ected to this 
treatment at 270 degrees, Fahrenheit, 
for a period of from 12 to 42 hours, 
depending on the size of the cable. 

The drying ovens are loaded in the 
cable room but are unloaded from the 
opposite end which proj ects into a de
humidified cable storage room. This 
storage room acts as a reservoir for the 
fluctuating deliveries of large quanti
ties of various size vacuum dried cables_ 
When needed for further use, the cable 
is payed out directly from this room 
to the lead sheathing press through air
tight cable tubes. After many experi-
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The cable after manufacture is 
wound with paper and is given 
a thorough drying in vacuum 
driers that discharge the "bone 
dry" cable into a low humidity 
storage room when it goes di
rectly to the lead sheathing 
presses as it is needed. The pro
tecti ve covering of lead is the 
last process in cable manufacture 

ments to secure a relative humidity of 
.5 to .8 percent at a temperature of 100 
degrees, Fahrenheit, a silica gel system 
has been employed as the mechanism 
for dehumidifying the air. 

Silica gel is a white granular sub
stance, full of microscopic pores which 
give the material its remarkable powers 
of adsorption. When moist air is passed 
over silica gel, the moisture is adsorbed 
and heat is given off. After the gel has 
adsorbed its quota of moisture, it is 
heated and the water is driven off. This 
method of removing moisture from air 
is very effective at such low ranges of 
relative humidity. The temperature of 
this room is kept at approximately 
100 degrees, Fahrenheit, a "comfortable 
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working range" when the relative hu
midity is held at this extremely low 
value. This observation substantiates 
the statement so often quoted in op
pressive summer weather-"it's not the 
heat, it's the humidity." 

Now comes the last stage in the fab
rication of the cable-the lead sheath
ing. The diagram shows the construc
tion of the die-block. By means of 
enormous hydraulic pressure, the lead 
or lead alloy is forced around the core 
tube and through the die in this die 
block, thus pulling the cable core along 
with it. As the lead covered cable leaves 
the press, it is  wound upon reels. The 
latest type of press can extrude 5680 
pounds of metal per hour. The steel 

ram exerts, during extrusion, a pressure 
of 59,000 pounds per square inch on 
the lead. A battery of huge hydraulic 
pumps furnishes the power. 

A new central melting and distribut
ing system is now used in our Baltimore 
plant for handling lead. The new ar
rangement consists of melting all of 
the lead alloy in a large furnace at a 
central location and distributing this 
molten lead through a long loop pipe 
line running back of the presses. This 
line is heated electrically and the lead 
is in constant circulation. In order to 
take full advantage of such a system, 
the presses were placed close together, 
thus saving the space formerly occupied 
by the small individual melting kettles. 

I 
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Le/t: Diagram showing how the 
molten lead and antimony alloy 
covers the paper-wrapped cable 
by extrusion in the inverted hy
draulic presses. The die limits 
the thickness of the coating. 
Above: One of the hydraulic 
lead sheathing presses in .action. 
The finished sheathed cable is 
wound on wooden or iron reels 

The lines are heated initially by a 
series of transformers which supply a 
low-tension, high-amperage current di
rectly into the pipe by forming a loop 
of the supply and return line. Once 
circulation of the lead has been es
tablished in the piping system the main 
line requires little additional energy 
from the transformers. 

Many scientists, engineers, and de
signers are constantly engaged in this 
kind of process and machine develop
ment work, drawing from all possible 
fields of knowledge, discovering new 
fundamental laws of nature, and inven

"
t· 

ing new devices and processes which 
result in a constant betterment in the 
manufacture of telephone cable. 

Silica gel adsorbers are used in the cable storage room 
to remove any excess moisture from huge volumes of air 

The lead sheathing presses are all connected by a supply 
line, on which transformers keep the lead alloy molten 



Extreme right: On 
the east shore of 
the river, the ca
ble passes over a 
50-foot tower to 
the a n c h o ra g e  

Right: Resembling 
a small suspension 
bridge with but a 
single cable. The 
floating boom as 
seen from the west 

O'/lal: The high 
point in the hill 
on the west shore 
where the cable 
terminates, as seen 
from a point in 
front of the tower 

The east anchor
age of the main 
cable, with the one
inch wire ropes 
w h i c h  a n c h o r  
the main cable 

FLOATING "SUSPENSION BRIDGE" PROTECTS DAMS 

SPRINGTIME freshets and flood waters from the snow
topped Cascade Mountains, pouring into the McKenzie 

River in Oregon, bring down logs and other debris so that 
dams on the river are endangered. To eliminate this hazard, 
engineers have constructed a suspended cable log boom that 
rises and falls with the water but always floats and catches 
the debris. A shore tower 50 feet high was built on the 
east shore and the main two-inch plow-steel cable was passed 

over this to an anchorage beyond. On the opposite side, 
the cable was anchored in the hillside 135 feet above the 
water line and 720 feet from the distant tower. Seven boom 
sections, each containing 4000 board feet of timber and 
having three by twelve timbers extending three feet below 
the water surface, were then attached to the main two-inch 
cable by means of short lengths of %-inch plow-steel cables. 
Cables and cable fittings were of Roebling manufacture. 
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WHAT PROFESSOR RITCHEY IS DOING 

Why the New Ritchey-Chretien Telescope Now Under 

Construction Will Be Far in Advance of Existing Types 

"I EXPECT to increase the photo
graphic efficiency of the reflecting 
telescope from 10 percent to 90 

percent-" 
This is what Professor G. W. Ritchey, 

the noted designer and builder of large 
astronomical telescopes, writes from the 
United States Naval Observatory at 
Washington, where he is working day 
and night on a new kind of telescope 
which it is expected will first be put 
into use on the skies next May. 

An increase from 10 percent to 90 
percent ! 

That would be nine times-a 900 per
cent increase in the efficiency of the 
telescope. 

How will Professor Ritchey accom
plish this ; and are the world's best and 
largest photographic telescopes today 
only 10 percent efficient ? 

Thus far the principles which Pro
fessor Ritchey is embodying in his rev
olutionary new type of tel
escope-the Ritchey-Chre
tien type-have scarcely 
been more than hinted at, 
except in purely astronomi
cal journals. Perhaps writ
ers who have tried to 
describe them have given 
up the job, thereby show
ing more wisdom or less 
necessity than the present 
one. However, fools rush in 
where angels fear to tread, 
and it is therefore being 
attempted. 

tends that the best telescopes now in 
use, however refined they may be, actu
ally are crude instruments when com
pared with what they could be-like 
the motor car in 1890 or the airplane 
in 1910. He has worked out a long list 
of separate improvements and these, 
when compounded, are expected to give 
the overall multiplication of efficiency 
he claims. Thus a 100-inch telescope, if 
made in the Ritchey-Chretien form, 
would be nine times as efficient photo
graphically as it is now_ After the 40-
inch size he is making has made good, 
Ritchey-Chretien telescopes of a much 
greater size may and unquestionably 
will be built. This would indeed be 
compounding the return-double-com
pounding it, in fact. It is true, the 
telescope now being built by Pro
fessor Ritchey is relatively small. But 
so was Napoleon. What may come 
of the present experiment of mod-

By A L B  E R T G. I N G A L  L S 

tien telescope is unusual. It will have 
the familiar large concave silvered mir
ror to catch and focus the light rays 
from the heavens, and a smaller one 
to redirect these rays to the point where 
the eye or the photographic plate is 
placed. Thus it will be essentially a 
Cassegrainian telescope. Even those 
who are familiar with the details of 
reflecting telescopes will look almost 
in vain for anything radical on it. But 
let us step up closer and · study first 
the curves of its Ritchey-Chretien mir
rors. 

The most essential part of any reflect
ing telescope-the very heart and soul 
of it-is the large concave mirror. The 
glass disk from which this is made is 
first ground to the approximate depth of 
concavity required, and then it is pol
ished to a spheripal curve-that is, a 
large sphere would fit this concavity. 
In practically all reflecting telescopes 

THERE are two kinds of 
proposals for improving 

the results obtained from 
astronomical t e l e s c o p e s _  
The more obvious way i s  to 
build larger and larger in
struments. Thus we hear 
frequent proposals to build 
telescopes of the existing 
type and several hundred 

Dr. Ritchey and the heavier parts of the new telescope, at 
the Baldwin·Southwark Corporation plant near Philadelphia 

of standard type this spher
ical concavity is finally al
tered very slightly into the 
form of · a paraboloid. A 
paraboloidal curve has the 
peculiarity that parallel 
rays reaching it are all re
flected and converged to a 
point focus at an equal dis
tance in front of it. These 
rays form there a perfect 
point image of the object. 
Now this statement-that 
a paraboloidal curve gives 
a perfect image with paral
lel rays-is entirely cor
rect, but it has been re
peated so often that many 
have unconsciously been 
led to believe that a parabo
loidal mirror gives a per
fect image of the stars, and 
this it does not do. The 
"catch" here is simply that 
most of the rays which 
reach a telescope from the 

feet in diameter. Such an approach to 
the problem would, however, be essen
tially an attack by sheer brute force in 
mass, the "mass" factor being repre
sented by a lot of money. The less 
obvious way is an attack by stratagem 
-that is, to refine the telescope in its 
present size range to the very utmost 
possible before reaching toward radi
cally larger sizes. This is what Pro
fessor Ritchey is trying to do. He con· 
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est size no scientist knows, but astron
omers are watching the secluded lab
oratory at the U. S.  Naval Observa
tory in Washington, as closely as a 
cat watches a mouse hole, for there 
the genius Ritchey is working on 
something which may prove to be 
epochal. 

As a glance at the illustrations will 
reveal, there is little tangible evidence 
in sight to show that the Ritchey-Chre. 

stars come obliquely to the mirror and 
therefore in effect they are not parallel 
rays. It is with these unavoidable "out
of-axis" rays that the trouble with all 
existing telescopes begins and, inci
dentally, this is where this same trouble 
is expected to end with the Ritchey
Chretien telescope. 

The reason the out-of -axis rays-which 
comprise most of the rays received-do 
not give a perfect image of a field of stars 
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is that they do not come to a focus at 
the same distance in front of the mir
ror. As a result, when the astronomer 
attempts to insert a photographic plate 
where they are supposed to focus and 
form an image he finds he can make 
only an approximation of that ideal 
position. In actual everyday practice 
this means that when a plate is exposed 
on an area of the heavens, only 
the center of the plate registers 
star images which are true, ac
curate, round and small ( small-

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

is called a threshold value--there must 
be a certain minimum of light before 
any effect whatever is registered, re
gardless of the length of the exposure_ 

Considerations such as these are very 
real to the astronomer. He deals with 
them every day-or rather every night
Professor Ritchey, who for years 
made the finest astronomical photo-

liE 
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astronomer at the Observatory of Nice, 
and how together they investigated the 
possibilities of a type having two mir
rors with curves of a new shape. These 
are the mysterious "Ritchey-Chretien 
curves" which have aroused the intense 
interest of every astronomer, profes
sional and amateur, and this is the kind 
of telescope-one having these curves 

-which Professor Ritchey is 
building at the present moment 
at Washington, D. C" 

ness, not largeness, is a most 
desirable quality in star images ) ,  
because only the central stars 

------------------�--�---------------

These curves are of such a pe
culiar shape that they automati
cally balance out, annul and com
pensate all the blurring effects 
caused by oblique rays of light 
coming from stars. They are about 
as complicated as the combina
tion on a bank vault would seem 
if you did not know the numbers. 
For the omission of their specifi
cations here there are two good 
reasons : One is that they are ex
tremely mathematical, while this 
is a popular magazine. The other 
is that their precise numerical 
specifications are not now avail
able-further than the fact that 
the one on the large primary 

send their rays centrally down 
the telescope_ All the stars be-
yond and around the center of the 
plate are drawn out into elon-
gated flares resembling arrow
heads, all pointing inward. It is 
true, when we look at a picture 
showing a field of stars they do 
not often seem to be thus dis
torted. One might not at first no
tice this distortion, even on the 
original plate. What happens is 

---------------�--.---------

that all the dots that represent 
stars are enlarged to some extent, 
and the flares due to aberrations 
of out-of-axis rays are not very 
obvious at first because they seem 
small. But to the astronomer, who 

------------ ---- I----------------� 

mirror is "slightly more accentu
ated" as Professor Ritchey puts 
it, than the paraboloid and the 

has a much more exacting cri
terion, they are more than obvi
ous_ One of the illustrations gives 
a "close-up" or magnified view of 
some of these flares. The same 
picture shows round images such 
as astronomers would like to ob
tain. If a star image on a plate 
is a minute, round dot, even under 
a microscope ( see illustration on 
page 23 ) ,  so that the crosshairs 
of this microscope can be cen
tered precisely over it, the separa
tion between the dots can be measured 
with accuracy_ If on the other hand 
the star's image is an indefinite blur, 
how is the astronomer to decide which 
part of it to measure from ? For pur
poses of exact measurement an area 
only one inch in diameter in the center 
of a typical plate is the maximum that 
is usable to advantage, owing to the 
blurring of out-of-axis images. 

THE second important reason for dis
satisfaction with existing telescopes 

due to the elongation of "out-of-axis" 
images is the fact that, because of that 
very elongation, the little available light 
from faint stars is spread over so much 
territory on the plate that many more 
hours of exposure may be required to 
register it. Indeed if the stars happen, 
as billions of stars do, to be close to a 
given low limit of faintness they will 
never register at all, no matter how 
many hours of exposure is given. This is 
because photographic plates have what 

On the right are star images of the kind given 
by the Ritchey-Chretien mirrors. Those on the 
left are the kind existing telescopes produce. 
The series, made respectively at 2 '12,  5, 10, 15  
and 20 minutes of arc from the center of the 
field, shows how the out-of-axis stars are distorted 

one on the small convex second
ary mirror is "slightly accentu
ated" in comparison with a pa
raboloid. As there are in geom
etry an infinite number of curves 
having shapes which would an
swer to these incomplete descrip
tions, the exact Ritchey·Chretien 
curves seem at present to be out 
of reach of most of us. They have 
been described in very sketchy 
fashion in the Revue d'Optique 
( Paris 1922 ) , that description 
being mainly mathematical. Even 

graphs with the large telescopes ( built 
by himself )  at the Mount Wilson Ob
servatory, speaks feelingly and know
ingly of · the disabilities of the orthodox 
types of telescopes, the "Newtonian" 
type with a single curved mirror and the 
ordinary Cassegrainian type with a com
bination of two curved mirrors, when 
he says :' "The great importance of the 
last-named difficulty, and of all the 
others just described, becomes so 
marked in very large and refined in
struments that I have made an inten
sive study with the obj ect of finding 
methods by which these difficulties 
could be decreased or eliminated. . • •  

Could we expect to find," he continues, 
"by any possible good fortune, a type 
of reflector in which all  of the diffi
culties just described would be elimi
nated or greatly decreased ? "  He tells 
how he suggested this problem to Pro
fessor Henri Chretien, mathematician-

'lournal of the Royal A stronomical Society of 
Canada, Volume 22, No. 6. 

2To that fraction of  the readers who are amateur 
telescope makers the following notes may prove 
i lluminating : Primary mirror i s  made of  Saint 
Gobain ( Pari s )  glass similar in expansion char
acteristics to Pyrex. D iameter 40 inches. Curve 
is  hyperboloidal. Focal ratio 4 to 1 .  Secondary 
is  made of same glass. Curve is on hyperbo� 
loidal side of the paraboloid but i s  irregular and 
has no name. ( See i l lustration, page 22. ) Is  pro
duced by zonal figuring from zonal specifica
tions. Curves differ for every focal ratio. Mag .. 
nification due to secondary, 1 . 7  times. D istance 
between mirrors 96 inches. E.f .l .  of  combina� 
tion 272 inches. E.£.  ratio 6.S-short, for pho
tography of faint obj ects. Field of  best image is 
spherical,  concave toward incident l ight. M ir� 
ror is supported on three fixed and 15 floating 
plates, the latter with counterpoises and levers. 
There are 12  edge supports. Tube length lOY. 
feet. Polar a x i s  a n d  parts carried by it  weigh 
10,000 pounds and are entirely floated in mer
cury. Tube fabricated of chrome molybdenum 
a ircraft steel tubing, 1/32 inch walls. Parts of 
tube are to be insulated with felt. Dome 2 1  
feet diameter. Tube extension ( s e e  illustration 
page 23) i s  a part of  dome and does not actu
ally touch telescope ; is moved automatically 
in two directions and its purpose i s  to cut out 
sky l ight. wind. and heat radiation. I s  collap
sible, permitting dome to be closed. Surface in
tensity of images given by thi s  telescope 
should be  increased 1 6  fold. Photographically 
it will be  100 to 200 times more e ffective than 
a 40 inch refractor and will show stars that 
much fainter. This is not the first R-C tele
scope made ; Professor Ritchey made a 20-inch 
R-C of  136  inches e.f.1 .  and tested it on the 
stars at M i ami.  Previous to this he made re
fined laboratory tests using a pinhole only about 
1 /25. 000-inch diameter. See above illustration. 
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it is inadequate, as several advanced 
amateur telescope makers have found 
to their sorrow after wrestling valiantly 
with it: 

The actual production of these curves 
on the glass, once their mathematical 
characteristics are derived, is as easy 
as that of the old ones, Professor 
Ritchey says. 

In sum, the new Ritchey-Chretien 
curves are expected to clear up the best 
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built up of thin plates of glass, and he 
was recently asked why he had aban
doned this when making the present 
telescope, since it was designed to min
imize temperature effects in large tele
scopes. "I have not abandoned it," he 
replied with decisiveness, "but since 
the present mirror is only 40 inches in 
diameter it does not need it." Unques
tionably, if the present telescope is a 
success, much larger sizes will be built 
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that it is not even permanently fixed in 
position but must be swung in all direc
tions from vertical to horizontal and is 
therefore subj ect to a variety of flexures 
due to its own great weight ; that it must 
be used not indoors under ideal con
ditions but virtually out of doors in 
constantly changing temperatures which 
continually expand and contract, warp 
and distort, lengthen and shorten its 
component parts with the arrival of 

existing star images much aR 
a pair of eyeglasses clears up 
the leaves of a tree to one who 
has always supposed it forever 
necessary to see a tree only as 

solution compl�te du probl�me, en suivant , une voie 11 peine differente 
de celle de 'SCHwARZSCHlLD. 

every puff of air throughout 
the night-then it will be rec
ognized as a truly remarkable 

a blur. 
A refinement which will 

contribute to the accuracy of 
the telescope Professor Ritchey 
is building is the use of low- , 
expansion glass for the mir-
rors. While a telescope is in x:O-----":33ii3;a. __ ..cB*/ ________ -+-__ -r--',,}.. 
use the temperature of the air " "  \ 
surrounding its mirrors is al- " " '" 

\ N 

ways changing, generally be- '" " \m{) 
coming cooler. Cooling con- " " ��->'" \ 
tracts the glass but, since glass ' � "'\,,,\ 

Fig. 6. - Theorie du telescope aplanetique. 

fact that such an instrument, 
working under such adverse 
conditions, can take an infini
tude of delicate beams of light 
coming to it from an infinite 
number of points in its field of 
view and successfully bring 
them to the precise destination 
required in order to form a 
fine, sharp optical image of as 
nearly ideal a nature as mod
ern astronomical research ex
acts. A telescope is an instru
ment having the size of a box 
car yet all the precision of a 
microscope. And now Profes
sor Ritchey proposes to make 
this marvel of accuracy many 
times more accurate. If he can 
do this the world of science 
will build a monument to him. 
He has one trait which con

is a notoriously slow conductor 
of heat, the effect is not felt all 
through the disk at the same 
time-there is a lag of several 
hours. This differential con
traction temporarily warps the 
mirror a few hundred thou, 
sandths of an inch and injures 
the integrity of the optical 
image produced by it. For this 
reason it actually is necessary 
on some nights to diaphragm 
out the outside parts of a large 
mirror. Thus the 100-inch tel

Representons (fig. 6) la section meridienne d'un telescope 11 deux 
miroirs (M) et (M'). L'instrument represente sur la figure est du type de 

duces toward that end ; he is 
willing to take the extreme 
pains that some call fussiness. 
When fussiness succeeds hu
manity renames it genius. 

Part of a page reproduced from Chretien's paper in La 
Revue d'Optique, showing the Ritchey-Chretien curves. 
The curve on the secondary, M', is not a conic section 

escope may be reduced at times to 70 
inches in diameter. Since there is no 
practical way to obviate the changes of 
temperature of the atmosphere the next 
best thing is to use for a telescope mir
ror a kind of glass which expands and 
contracts less for a given amount of 
change, and this is being done on the 
new telescope. 

SOME years ago Professor Ritchey 
originated a cellular type of mirror 

3In an informal private communication a math
ematician who has been working on these 
curves says, "The curves on the Ritchey-Chre
tien type of  reflector are certainly a hard nut 
to crack and the development of the equations 
by Chretien is  a masterpiece. However, his 
publication in the Revue d'Optique is  merely 
an index, He l ightly says, 'In this equation we 
substitute the value of that from a former 
equation-and this is  what we get.' Yes, but 
try to do it ! This simple step will  require 
several pages o f  transformations. 1 worked day 
and n ight on the stuff for over three months, 
j ust to get the right figures and b e  sure of 
what 1 got.  Only this morning 1 heaved a sigh 
and 'Eureka' after having proved a coefficient. 
J ust to get over a single step, and end up with 
an expression which I could write down on 
about one quarter of  a square inch, fills two 
sheets of  16 by 2 1 -inch paper with abbreviated 
forms of calculus, to say nothing of  the extra 
sheets used for rough calculations. And then 
to use the stuff will take several weeks of 
algebra to get the necessary data for the opti
cian-several years if  you haven't a calculat .. 
ing machine to help out." 

And yet there are amateurs who are eager 
to make a Ritchey-Chretien telescope ! 

and the cellular type of mirror will then 
be used. Professor Ritchey sets almost 
no limit to the size, 

Refinements of this kind would be 
of little avail if other refinements were 
not made, so that full advantage could 
be taken of them. The precision with 
which the rays of light should now 
be reflected to the exact points desired 
will make it possible to employ photo
graphic plates in the Ritchey-Chretien 
telescope which are far more accurate 
than those at present in regular use. The 
fact that the plates now used, like all 
photographic plates, are often as much 
as several hundredths of an inch from 
flat can make little real difference in 
connection with existing telescopes, be
cause these errors are masked by still 
larger ones. But in the Ritchey-Chretien 
telescope the rays are brought far more 
closely to a true geometrical shape
within 1/10,000 of an inch. As this shape 
happens to be slightly concave the 
plates will be ground equally concave. 

When it is realized, as it too seldom 
is, that a large astronomical telescope 
is a huge, ponderous piece of heavy 
machinery, not a small desk instrument 
like most other precision instruments ; 

Still another Ritchey refine
ment, and a big one, is the short tele
scope tube-only half the customary 
length. Let us see how many blessings 
can be made to flow from this appar
ently unpromising kind of specification. 
The first blessing works out something 
like this : Because the previously de
scribed blurring of star images due to 
the spherical aberration ( coma ) of out
of-axis rays would be greatly exagger
ated if the ordinary paraboloidal mir
rors heretofore used were to be given 
a deeper curve of short focal ratio which 
would in turn afford a short tube, de
signers have wished they might instead 
use a long tube. But this wish too has 
been vain, because a long tube, due 
to its own weight, bends much more 
than a short one ; with the tube in a 
nearly horizontal position this bending 
would amount to large fractions of an 
inch-enough to corrupt so vulnerable 
a thing as a fine optical image, for the 
optical axes of the two mirrors must 
coincide absolutely in all positions of 
the telescope. In this predicament tele
scope designers have been forced to 
compromise on both a medium focal ra
tio and a tube of medium length, ac
cepting some of the flexure and some 
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of the aberration. This compromise has 
always been uncomfortable. But Ritch
ey's telescope, with its new Chretien 
mirror curves, eliminates the aberration, 
hence a long tube is not even desired ; 
while the half-length tube reduces the 
flexure to one eighth. This is the sec
ond blessing. But there is a third bless
ing : The short tube is cheaper to make 
and the observatory to house the short, 
compact telescope costs only about one 
third as much as it otherwise would 
cost. If  the Ritchey-Chretien telescope 
appears at first glance to be a small, 
comparatively unimpressive affair, it 
may be pertinent to recall that a dime 
is smaller than a nickel. 

Even these gains do not satisfy Pro
fessor Ritchey. In the photograph of the 
half-finished mounting a round hole 
may be seen at the base of one of the 
arms of the big fork which carries the 
tube. This-and there is a correspond
ing hole in the other arm-relates to a 
counterpoise lever with universal j oint 
in the interior of the fork arm. These 
counterpoises will decrease practically 
to zero the flexures of the fork arms 
under the 3000-pound weight they are 
to carry. As the fork of a large tele
scope is one especially vulnerable point 
where flexures may occur, this is an 
important refinement. A further refine
ment is a system of counterpoise levers 

Courtesy Journal of the Royal Astronom'ical Sor1rt.1l of 
Canada 

As the new telescope will look in 
its observatory dome, showing the 
collapsible bellows tube extension 
and, hanging out of the way, a con· 
stant temperature chamber of felt 
for day insulation of the mirror 

connected with the tube, which will reo 
duce its flexures 99 percent. Together 
these expedients will reduce mechan· 
ical flexure to only 1/800 part. 

Still another of Professor Ritchey's 
refinemen ts, his guiding mechanism, re
lates to the human factor, the observer. 
A large telescope consists of a machine 
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plus a man, for that man is fully as  
much a part of the instrument as its 
metal and glass parts. It is not possible 
merely to insert a photographic plate 
in a telescope, set the driving mechan
ism going, and walk off until the time 
exposure, usually lasting several hours, 
is completed. No matter how precise 
the telescope were-no matter if it were 
perfect-outside factors would shift the 
images on the plate. The atmosphere
miles of it-through which all the light 
from the stars must pass is ever in mo
tion at some higher level. The changes 
in density this produces continually 
bend the rays back and forth like a 
wagging finger, so that in time they 
would cover a large area on the plate. 
If a plate were left unassisted the re
sult of this would be much the same 
as if someone in a group picture were 
to do tap dancing during a time ex
posure. 

The observer therefore must glue his 
eye to an auxiliary visual eyepiece all 
through the time - exposure, perhaps 
lasting a total of 12 hours, and by means 
of two handscrews continually move the 
plate in such a way as to keep a chosen 
point ( star ) under the crosshairs. 
This is strenuous business. 

The observer, while thus "guiding," 
may make two of these corrections 
each second, and during moments of 
very bad definition he may occult the 
plate altogether. He may have to remove 
the plate holder and refocus every half 
hour because changing temperature al
ters the length of the telescope tube 
( ordinary type )  and changes the focal 
length of the mirror ( more if it is 
made of ordinary expansible glass ) .  
These are standard methods of guiding 
and control which have been in use for 
decades. 

To "go them one better" Professor 
Ritchey has thrown out the clumsy 

conventional pair of handscrews and 
substituted a lightweight, much more 
sensitive guiding mechanism operated 
electrically from two keys, one for either 
hand, and a shutter operated instantly 
with the lips, which occults the plate. 
After six months of  systematic prac
tice with this machine he found that 
guiding became as automatic as driving 
a car or riding a bicycle, and was much 
more rapid and flexible than guiding 
with the conventional mechanism. An 
average of four corrections each second 
with either hand and two occultations 
of the shutter have proved possible. A 
time exposure built up of several hours 
of this kind of thing should exhibit 
very superior results. Indeed, due to 
these advantages Professor Ritchey 
hopes to be able to make detailed pho. 
tographs of some of the planets. 

Astronomers seldom see a planet
Mars, for example--as it is shown in 
picture books. In the first place it never 
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has proved practicable to photograph 
more than the largest general details 
on Mars. Photographs of the moon 
taken with the 100-inch reflector show 
no finer detail than it is possible to see, 
visually, with a lO-inch reflector. The 

How the pOSitIOns of star images 
are accurately measured on plates. 
A microscope with precise cross
hairs and micrometer movements is 
centered exactly over each image 

pretty drawings of Martian features 
with which all are familiar represent 
the patient integration of thousands of 
momentary glimpses-sometimes mere 
flickers-between longer periods of 
fuzziness and agitation. Rarely can one 
catch Mars in what the unaccustomed 
amateur would call a satisfactorily qui- • 

escent state. The reason for this is the 
antics of our atmosphere. Professor 
Ritchey hopes his improved methods of 
guiding will offset these antics so much 
more than the present methods of guid
ing do, that he will be able to make far 
better photographs of the planets
equal, he says, to visual seeing. 

THESE, then, are the main reasons 
Professor Ritchey has for his great 

expectations. The scientist, profession
al and amateur, is awaiting his results 
with eagerness. Next year when Pro
fessor Ritchey begins taking some of 
the superb photographs of the stars 
for which he became famous several 
decades ago, even while using existing 
equipment, and when they show the 
increment in quality due to the Ritchey
Chretien curves of the mirrors, the 
freedom from mechanical flexure in the 
telescope mounting, and the effects of 
the improved method of guiding, will 
a new epoch be opened in the science 
of astrophysics?  "I shall show," he 
says, "why this modern 40-inch reflec
tor, so compact and economical that it 
will be within the reach of scores or 
hundreds of observatories with mod
erate means ( instead of only a few 
great observatories ) ,  will enable us to 
make photographs of fields of stars, of 
star clusters, of  spiral nebulae, and so 
on, which for all purposes of highly 
accurate measurement of star positions 
will surpass the most perfect photo
graphs which can be made with any 
telescope in use at present." 



'RUBBER� FROM A CHEMICAL LABORATORY 

IF you happen to own one of a certain 
line of cars for which the manu
facturer has developed a revolu

tionary engine mounting, and have had 
occasion to examine the gasoline feed 
line to the carbureter, you have prob
ably been nonplussed, for that feed 
line is apparently of rubber ! The rea-

l 'hotol:raphs lJy A lk lec Studio 

By F. D. M c H U G H  

paring the crude Thiokol is extremely 
simple ; and above all that, for many 
particular uses in industry, this new 
rubber substitute is superior to the 
vegetable product because of the char
acteristics noted. Its use as the material 
for making a gasoline-carrying pipe is, 
therefore, no longer puzzling. 

Industry has for many years felt the 
need for a "synthetic rubber" or a su
perior rubber substitute, and many sci
entists have worked diligently to develop 
such a laboratory product. The layman 
is mainly interested in the rubber in his 
tires and so long as these may be pur
chased anywhere, he is not particularly 
concerned. With industry, the story is  
different, for rubber has proved indis
pensable in many industrial processes, 
for use in bumpers, engine suspensions, 
abrasion- and corrosion-resistant cover
ings or linings, shock absorbers, gaskets, 
packing, and many other such items of 
daily convenience or comfort or effi
ciency. The extent to which it has been 
used, however, is of small consequence 
beside the possibilities that can be seen 
for it if only the deficiencies of natural 
rubber could be overcome. Some suc
cess has been achieved in this direction 
but it is doubtful whether full success 
will ever attend the scientists' efforts. 
If so, that desirable result is still pos
sibly years away. 

The chemicals composing the new rubber substitute are mixed in a large vat 
and washed with many changes of water until all foreign matter is removed 

It is common knowledge that the 
United States uses more natural rubber 
than all the rest of the world combined. 
Furthermore, it is no secret that, ex
cept for a negligible quantity, this rub
ber must all be imported from planta
tions under the flags of other nations. 
Because of this fact and because, in the 
event we should be drawn into a war, 

son for utilizing the tough resiliency 
of rubber at this point is obvious to 
you, for the feed line is subject to a 
rapid bending vibration which it must 
be able to withstand and remain leak
proof. You can not, however, reconcile 
your knowledge that rubber swells and 
loses its resiliency under the action of 
gasoline, with the simple fact that this 
feed line has done neither although it 
is constantly in contact with that rub
ber-solvent liquid. 

If you were sufficiently interested to 
investigate further, you have learned 
that this feed line is not rubber, either 
natural or synthetic. You have learned 
that it is composed of a substitute for 
rubber, a product of the chemical lab
oratory ; that this product is called 
Thiokol ; that it has unusual resistance 
to absorption of any liquid, and a prac
tically perfect resistance to the dete
riorating effect of gases, oils, and acids ; 
and that it is weather-proof, sun-proof, 
and apparently age-proof. You have 
found, further, that the process of pre-
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After each washing, a yellow powder settles to the bottom of the vat. A pipe 
section is then lowered into the vat and the surface liquid is siphoned off 
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our supply of rubber would be vital 
to the continued operation of the na
tion's industries and to our movement 
of troops, supplies, and our mechan
ized army, attempts have been made to 
provide the country with a home supply 
of both natural and so-called synthetic 
rubber. It is our hope to become inde
pendent of foreign rubber both in war 
and peace time. 

The late Thomas A. Edison experi
mented for years in the attempt to ob
tain natural rubber from the goldenrod 
and succeeded to some extent before 
his death. Before finally concentrating 
his efforts on this "hay fever" weed, 
Edison canvassed practically the entire 
list of indigenous plants and found rub
ber in many of them but not to the 
extent that he found it in goldenrod. 
In our southwest, the guayule plant has 
for years supplied a small quantity of 
rubber and more intensive cultivation 
of the plant recently has shown that 
this production can be appreciably in
creased. It has been found that, fortu
nately for us, guayule does not have to 
be harvested regularly but the plant it
self will act as a warehouse for its latex 
which may be drawn on in an emer
gency. Though this supply is relatively 
small, it would help greatly should oc
casion demand an additional supply. 

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

Eight years of intensive laboratory 
work have gone into the development 
of Thiokol, and already it has been 
used in some industries for two years. 
In this time it has proved its superiority 
as a tough and resilient substitute for 
natural rubber, and many new applica
tions are daily being found for it. When 
the automobile manufacturer, mentioned 
above, developed his new engine mount
ing, he used Thiokol for his gasoline 
feed line, and in this service it  has been 
eminently satisfactory. In mechanical 
goods of this sort, Thiokol is superior 
and its manufacturers are concentrating 
on that field. 

Thiokol is produced and delivered 
to rubber goods manufacturers in the 
crude form, to be processed by them. 
In this form it is a yellow gum and is 
sold by the pound or the ton. 
The "curing" and processing 
by the rubber manufacturer 
involves practically no change 
in the equipment now used 
with ordinary rubber. Hence 
a manufacturer does not have 
to add either special equip
ment or specially trained la
bor. 

Crude Thiokol can be 
made from the ingredients in 
a few hours if necessary, the 
interaction of the olefin and 
the polysulfides, of which it 
is composed, being very rapid 
and simple. All the ingredi
ents are common, and are of 
domestic manufacture. 
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portions of these chemicals and the 
duration of the interaction are, of 
course, the basis of the Thiokol patents. 
The resultant fluid is then drawn into 
a third vat and allowed to stand until 
a yellow powder settles to the bottom. 
The surface liquid is then siphoned off 
and more water is  added. This process 
is repeated a number of times until all 
the impurities have been removed. Com
mercial hydrochloric acid is added until 
a methyl orange solution, previously 
added, changes from orange to pink. 
The solution coagulates almost instantly 
into a yellow gum which is then rolled 
until all the water has been squeezed 
out. The Thiokol is then ready to ship. 

There is at present one limitation to 
the use of Thiokol. It has a character
istic, somewhat unpleasant odor which 

INDUSTRY desires, however, not so 
much a home source of natural rub

ber as a synthetic variety or a substi
tute-a laboratory product-that will 
have the unique attributes of hevea rub
ber and yet be superior to it in respect 
to corrosion, oxidation, and the like. Of 
the few partially successful attempts 
to satisfy this demand, Thiokol is one 
of the two which have, according to our 
observation, any real commercial sig
nificance. ( See also page 42, January 
1932 SCIENTIFIC AMERICAN. )  

The poly sulfide i s  made in 
a large vat by mixing caustic 
soda and sulfur. After this 
first mixing, the polysulfide 
is run into another mixing 
vat which has a beater at
tachment, and ethylene di
chloride is added. The pro-

After the final washing; the Thiokol is run 
through heated rolls to remove surplus water 

When a piece of rubber and a piece of Thiokol, identical in size, are placed 
in test tubes filled with gasoline, the rubber absorbs gasoline and swells 

makes it at present impractical for use 
in many of the intimate things of daily 
home life. 

Rubber has been made having a max
imum tensile strength of 4500 pounds. 
Thiokol's maximum strength at present 
is about 1300 pounds. However, when 
rubber is soaked in gasoline, oil, or 
similar substances for a day or two, 
its tensile strength drops to less than 
500 pounds, while under the same or 
even more extreme conditions of soak
ing, Thiokol is unaffected. Rubber also 
soaks up such liquids and swells, so 
that serious manufacturing problems 
are created especially where oils and 
chemicals are used. Thiokol, further
more, will adhere to practically any
thing and therefore it solves a prob
lem that has prevented the use of rub
ber in many cases where manufacturers 
would like to take advantage of its 
unique qualities but can not. 



One of our 10,000-ton cruisers, the U. S. S. ·Chicago at the Naval Station, Tutuila, American Samoa 

WHY BUILD UP OUR NAVY NOW ? 

HAVING been granted complete 
naval parity with Great Britain 
at the Washington and London 

conferences for the limitation of naval 
armaments, we have, since the London 
Treaty was signed in 1930, endeavored 
time and again to pass legislation ena
bling us to build a "treaty navy" ; that 
is, one which fulfills in all respects the 
conditions of both treaties. Yet, despite 
widespread agitation for the adoption 
of a plan for building our navy, the 
first definite step toward attainment of 
the tonnage allowed us was taken in 
May when the Senate passed the Hale 
bill for necessary construction, replace
ment, and modernization. This bill, 
however, is purely an authorization 
measure and should the House of Rep
resentatives, to which it must now be 
referred, also pass it, the appropriations 
necessary to put it into effect will have 
to be voted later. 

The Naval Affairs Committee of the 
House has in its charge at present the 
Vinson bill under which construction 
of a parity navy would be spread out 
over a period of 10 years. Proclaimed 
widely as the most economical plan, it 
authorizes construction of three air
craft carriers, nine six-inch gun cruis
ers, 85 destroyers, and 23 submarines 
-a total tonnage, largely replacement, 
of 303,200 tons. The annual cost of this 
program would be about 62,000,000 dol· 
lars. 

In addition to these two bills, the 
General Board of the Navy has also 
prepared a program. This plan or either 
one of the other two would accomplish 
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the same result. All three take a long 
view of the problem and outline plans 
for a continuous building program in
stead of the haphazard year-by-year 
scheme we have recently followed. 

UNDER any one of the three, we 
would do much toward regaining 

our naval status during the next few 
years ; instead of hazarding our na
tional rank as a world power and slip
ping to a position of fifth in naval 
strength by 1936, as it has seemed that 
we were about to do, we would take our 
natural place on an equal footing with 
Great Britain. If, then, we desire further 
disarmament, we will have a bargain
ing tonnage that will speak stronger 
than all the lip diplomacy in the world, 
a tonnage that will help the cause of 
disarmament more than all the argu
ments we could possibly advance_ 

As pointed out in our May issue, our 
Navy has a distinct value during peace 
time because of the tremendous benefits 
it confers upon industry, but its primary 
cause for existence is to protect our 

United 

shores, our overseas possessions, our 
seaborne commerce, and our citizens 
abroad in backward countries. This is 
the controlling reason for a fleet, and 
the experience of Germany during the 
World War indicated that the second 
best fleet in the world may be as help
less as the smallest. So we need a fleet 
second to none_ 

The cost of such a navy will never be 
small, particularly in our country where 
we boast of our well-paid labor_ It will, 
however, be worth all it  costs by pre
venting possible wars and enabling us 
to carry the war to any bellicose nation 
that deliberately forces us into war as 
Germany did in 1917. Furthermore, 
much of the cost of a navy can be 
properly discounted because shipbuild· 
ing, of all of our industries, returns 
most of the dollar in wages to the small 
taxpayers who, in the end, support our 
Navy. Shipbuilding was the first Amer
ican industry. It has had its golden eras 
and some very bad ones. Today it is 
at a low ebb, and not the least of the 
benefits of a proper naval program 

States Great Britain Japan 

Tons Tons Tons 

Capital ships . .  525,000 525,000 3 15,000 
Aircraft Carriers . . . . . . . . . . . . . . . .  135 ,000 135,000 81 ,000 
Cruisers A 180,000 146,800 108,400 
Cruisers B . . . . . . . . . . . . .  143,500 192,200 100,450 
Destroyers 150,000 150,000 105,500 
Submarines 52,700 52,700 52,700 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . 1 , 186,200 1 ,201 ,700 763,050 

Table I : Treaty allowances in standard tons for the three naval leaders 
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would be the impetus it would give to 
a truly indigenous American enterprise 
--shipbuilding�that, in turn, would as
sist practically every industry in our 
country. 

While on first thought the present 
might not seem a good time to start a 
building program because of the Treas
ury deficit, certainly no government ex
penditures such as for roads, public 
buildings, or harbor improvement could 
benefit as many industries as would a 
proper naval program. 

In this connection it may be worth 
noting that although the World Peace 
Foundation reports that the United 
States spends considerably more for its 
navy than does Great Britain, the Foun
dation's figures do not take into ac
count the many differences resulting 
from the relative purchasing power of 
the dollar, such as cost of labor, cost of 
material, pay of personnel, and other 
factors, all of which reflect unfairly 
against the United States in compari
sons of total expenditures between this 
country and foreign powers. Examining 
naval budgets for the fiscal year 1931, 
that of the United States is found to be 
382,424,000 dollars while that of Great 
Britain was 273,000,000 dollars. From 
this it will be seen that the ratio 
of naval budget to national income is 
by far greater in the United Kingdom 
than in the United States ; the per cap
ita cost of the navies during 1930 
amounted to $3.24 for the United States 
and $6.21 for Great Britain. 

Of the expenditure under any plan 
for building the navy, practically every 
nickel would be spent within the United 

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

States, and about 80 percent of it would 
be spent on labor. To build a 10,000-
ton cruiser requires at the laying of 
the keel about 300 men, and this force 
would build up to some 900 men at 
the time of launching 24 months later. 
A destroyer or submarine would be 
begun with about 150 men and this 
force would increase to a maximum of 
500. A 20,000-ton aircraft carrier would 
require at its maximum some 2000 men. 

The material that goes into a ship 
divides roughly into three classes. Class 
A is steel or iron that has had little 
conversion work, such as plates, shapes, 
sheets, castings, forgings, pipes, rivets, 
bolts, wire rope, anchors, chains, and 
boilers. Class B is steel or iron on which 
large conversion work has been done, 
such as main and auxj,liary machinery, 
refrigerating apparatus, valves, and 
pipe fittings. Class C includes items 
with little steel or iron, such as various 
optical instruments. 

THE cost of a modern ship may be 
divided approximately as follows : 

40 percent within the shipyard on ac
tual construction, all of which goes to 
labor ; 50 percent expended for the 
purchase of the material and equipment 
used in the construction ; and 10 per
cent required for transportation, taxes, 
and insurance. 

The 50 percent expended for mate
rials is directly distributed among more 
than 200 industries, and indirectly, prac
tically every industry in our country 
shares in the building of a modern ship. 
It is almost as though each individual 
engaged in industry contributed of his 

U N DERAGE 
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labor to one of our ships, for 88 percent 
of the population of the United States 
lives in the states that are engaged in 
the shipbuilding industry. 

To see exactly where our Navy stands 
at present, consider the accompanying 
tables and diagrams ( all drawn approx
imately to the same scale ) .  Consider 
also what we have done toward dis
armament as contrasted to what other 
naval treaty signatory nations have not 
done ; how we have neglected to build 
up to treaty allowances while others 
have built steadily ; and how Japan, in 
particular, has been able to improve 
its naval ratios by having an actual 
fleet instead of simply prior treaty al
lowances. 

Table I gives the treaty allowance in 
standard tons for six categories of com
batant ships. The object of this self
imposed limitation is to avoid naval 
competition and reduce naval arma
ment. It is the cornerstone of the naval 
agreement now existing between the 
three leading naval powers. It requires 
some amplification. 

The capital ship tonnage represents 
a replacement value of 15 ships of 35,-
000 tons each for the United States and 
Great Britain, and 9 ships of 35,000 tons 
for J apan�a ratio of 5 :5 :3 .  Likewise 
the aircraft carrier ratio of 135,000-
135,000-81 ,000 is in the 5 : 5 : 3 ratio. 

In the cruiser categories, Class A car
ries eight-inch guns, and Class B six
inch guns ; the settlement of the cruiser 
ratios was a complicated process and 
the United States may increase its total 
cruiser tonnage 15,500 tons if it will 
build only 15 eight-inch cruisers in-

OV E RA G E  
TY PE UN I T [ D  G R EAi J A PA N UN I T E D  GR EAT 

.sTATE S B R I TA l 1'1 STATE5 B R I TA IN J A PA N  
HO. TON S  N O .  TON S  NO. TONS NO. TONS N O .  TO N S  N O. TO H S  

CAPITAL lit'. 11"-' rrli II Iii " •• ill ' �" SH IPS 
1.5 4.5.5,.500 1 .5  473,G.50 9 ZC;9,070 

A I RCRAfT 
CARRIERS _ .... - - � - _ ..... -

3 77.500 to 1 15 , 350 3 <01, 270 

CRUISERS 
CATEGORY A _J..J.. _ -� - - - � - - ' - - - -

6 72,900 \9 1 83,G81D 8 G8,400 1 7,350 Z 1�,7Z0 

CQUISERS 
CATEGORY r> _ ..JJ.. _ -� - -�- - - - _ ... _-

to 70,�OO .!>o 1�9,140 1 7  81,45.5 co 23,445 :3 1 1. 920 

DESTROYERS 
- � - lIirI£ II �" -� -_...b.I.. _ - ""' - - � �  

<09 81,.4.50 �:. 42,211  79 W,cD65 16/0 1 90, "20 l Z7 1 33,170 1 8  1 <0,000 

SV6MARIHES 
_ ....... - _ ...L.. _ - -- - - '- _ . -

ID!> ;:}8,220 48 49, 9\9 f07 70,97!> lG 8,030 1 1  "',Gl0 
TOTA L 170 81.5 970 1.51 1 OOG 8.5G 180 '4G 8-'� to:!) 20CO 000 144 1 10:5 ZZ.5 Z.!> 43 <040 

Table II: The three navies as they actually stand today. Japan's fleet is the most modern 
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TY PE UN I TE D  STA T E 5 G REAT B R I TA I N  JAPA N Japan. In London the situation was re
versed : Japan had relatively outbuilt 
Great Britain, they both had outbuilt 
the United States, and Japan used her 
advantageous position to increase her 
ratios. 

1'1 0. TONS NO. 
CAP I TAL 

SH I PS 2 
AI RCRAfT 

CARRI E RS _ . -

1 lb,800 
CRUISERS -�-CATEGORY A 1 8  172 900 1!> 
CRUISERS 
CATEGORY B 7 

DESTROYE RS - � -

I I  16,500 4.5 

5UBMARII'IES - ' -
G 11 ,970 Z7 

TOTAL 3� ZI5 170 9<0 

TONS NO 

_.w._ 

G7400 

1 

_...w. _ 

144 ZGO 1 2  

-"""' -
47 000 8 

_.J.J..._ 
Gl,441 Go!> 

_ ..... -
34,814 42 

� 915 12G 

TON S  

_ . - 7, GOO 

_.J..L._ 
1 08 400 

_iIoI.I. _ 

.52,475 

_.J.J.. _ 
89,01 G 

_ ooL.. _ 
.59, 871 

!>17 !>GZ 

It should be emphasized that Great 
Britain and Japan were entitled to build 
as many cruisers, destroyers, and sub
marines as they pleased, for the Wash
ington Conference did not apply to 
those categt'lries. Our government real
ized that, but in the hope that our ex
ample would influence the other two 
states, delayed our program for several 
years, with the result already indicated. 

Table III: Ships built, building, or appropriated for since the Washington 
Treaty in February, 1922. The United States has lagge4 behind considerably 

Table IV is the table that should in
terest us most, for it shows the remedy 
for our present naval inferiority. We 
need, by 1936, 1 18  vessels of almost 
300,000 tons, while Japan has practical
ly completed her program already and 
has less than 22,000 tons to build. Great 
Britain has a large cruiser and destroy
er tonnage to replace and needs one 
more aircraft carrier. 

stead of its original program of 18. 
At the London Conference, Japan 

obtained a slight increase in her total 
cruiser tonnage and a considerable in
crease in the Class A category. In addi
tion Japan obtained an increase from 
the 5 to 3, to a 10 to 7 ratio in destroy
ers, and was allowed a complete 5 to 
5 ratio in submarines, an increase of 
40 percent--a great diplomatic victory 
for that country. While Great Britain 
and the United States wrangled over the 
advantages and disadvantages of eight
inch and six-inch gun cruisers, Japan 
gained in cruisers, destroyers, and sub
marines. Japan obtained these conces
sions by entering the conference with 
ships in these categories, already built 
or building, and simply refusing to 
scrap them. Rather than wreck the con
ference, the British and American dele
gations were obliged to meet Japanese 
demands. 

TABLE II shows the three navies as 
they actually are today, divided into 

underage and overage ships-that is, 
into ships fit for the first line and those 
less fit but still serviceable. This table 
indicates the result of our 10-year naval 
holiday ; only in capital ships are we 
up to our ratio and three of these are 
undergoing modernization made neces
sary because we scrapped our latest 
and best capital ships in 1922, instead 
of scrapping our Delawares and Utahs. 
It is to be noted that since 1922, the 
comparatively little scrapping that has 
been done by Great Britain and Japan 
was applied to old ships. 

This table indicates that Japan has 
less than 44,000 tons of overage ships. 
It also reveals the rapid passing of the 
war-time destroyer strength of Great 
Britain and the United States ; and 
finally it makes very plain our defi
ciency in aircraft carriers. We are about 
four to three to Japan, while Great 
Britain has an advantage of three to 
two over us. 

Table III gives the tonnage of ships 

built, building, or appropriated for 
since the first limitation treaty in 1922. 
This table shows clearly why the United 
States is so far behind her position. 
After 1922 the Administration assumed 
that naval competition had ceased in 
all categories. Actually it was only sus
pended in capital ships, and the build
ing programs in Japan and Great Brit
ain in cruisers, destroyers, and sub
marines proceeded at  a rapid pace. 

Our first effort to lead the naval 
powers to disarmament by example 
failed. President Coolidge recognized 
this fact and towards the end of his ad
ministration laid down a program of 
10,000-ton cruisers with eight-inch guns. 
But meanwhile, as shown by the table, 
Great Britain had undertaken 96 ships, 
and Japan 126, while we had under
taken only 36. 

This table also explains why the other 
delegates at London conceded parity to 
Japan in submarines and increased her 
ratios in cruisers and destroyers. In 
1922 our program of capital ships was 
nearing completion, and our war-time 
destroyer;o were still modern so that we 
were actually superior to Great Britain 
and had a two to one superiority over 

OBVIOUSLY it would have been 
more advantageous to have built 

currently with Japan and Great Britain 
but a large section of our people sin
cerely believed that we could lead the 
world to naval disarmament by example. 
It is now plain that the world is not yet 
ready for naval disarmament. It is of no 
avail to blame any person or organiza
tion. The remedy lies in our own hands. 
We can speedily regain our position and 
easily maintain it, simply by a rational 
continuous building program. 

Such a program will cost money but 
it is worth all it costs. If, however, we 
are unwilling to spend the money, we 
should frankly say so and stop attend
ing conferences when we do not intend 
to build our ratio, and only make use of 
the conference to endeavor futilely to 
retard the building programs of two 
countries who are wise enough to real
ize the value of sea-power and patriotic 
enough to pay the bilL 

TYPE U N I T E D  .5TATE .5  GREAT B R I TA I N  J A PA N  
N O. (APPROX.) TOHS NO. (APPROX) TONS NO. (APPROX) TO HS 

CAPITAL ... 0 P RO V I S I O N  I N  T R E A I E S 
SH I P.5 

AIRCRAfT 
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� .5", zoo 1 19,G.50 t 1 2>1� 
CRUI SE.R.5 

CATE.GORY A NOHE NONE N O H E  
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DESTROYERS -�- _.J..J..._ - '--
8.5 l.!>o!>,500 57 65. <099 G 9, 209 

SUBMARI N E5  - '"-- - < -

2.3 Z5,c050 1 1  1 1 , 491 NON E  
TOTA L 1 1 8  287. �O 79 TO 84 223 0(00 7 Z I �9 

Table IV: The tonnage that has yet to be built to bring all three navies up to 
full treaty allowances before the final expiration of the naval treaties in 1936 



THE BIG BUSINESS OF BISCUITS 
Delivered to the Home Ready for the Oven 

H OW modern refrigeration and mo
tor trucks are bringing canned 
biscuits, ready for baking, to 

tables everywhere in America, is one 
of the latest economic developments of 
our day. There may not be a pound of 
flour in the house, the wife may not 
even know how to cook, she may be a 
timid bride, but she need have no fear 
for her biscuits. 

The story goes back to Bowling 
Green, Kentucky, where L. B. Wil
loughby, a master baker, had won local 
fame because of his wholesome biscuits 
-buttermilk biscuits made from an old 
recipe which had been in the family for 
years. Pleased customers kept Mr. Wil
loughby busy, but, unknown to them, 
he was mixing a great idea with the 

flour and other ingredients 
which went into his wares. 
After years of experimenting, 
he was successful in prepar
ing a dough which would 
keep its original flavor and 
wholesomeness under proper 
refrigeration, and could be 
marketed, cut into biscuit 
form, ready for baking. 

The essential secret of the 
biscuits is that they must be 

These biscuits come in cartons and are kept in 
the refrigerator until ready for the hot oven 

A l l  phot os courtesy Ball:\rd and nal lant  

kept constantly at a temperature of from 
55 to 60 degrees from the time they 
leave the mixing rooms until they are 
ready for the oven. Under former con
ditions, without refrigerated trucks, this 
temperature requirement would have 
confined the distribution of the ready-

The "sheeter" forms the sheet which passes under the cutter ; the biscuits are car
ried along automatically on the belt while the scrap is removed in one piece 

mixed biscuit dough to a limited area. 
The composition of the biscuits is not 

available for publication but buttermilk 
is an active constituent. The dough is 
mixed in the ordinary way and is made 
in sheet form in a machine called a 
"sheeter" which consists of a pair of 
rolls that do the duty of the old-fash
ioned rolling pin. The sheet of dough 
is then dusted with flour and passes 
under the cutter. From this unit comes 
biscuits and scrap. The cut pieces pass 
on to a carrier belt while the scrap is 
removed in one piece and is reworked. 
The biscuits are wrapped in impervious 
paper and foil and are inserted in fiber 
cartons. 

At this point refrigeration enters the 
picture. The cartons are kept in a huge 
refrigerator until wanted for shipment ; 
then they are placed in boxes, sealed, 
and sent on their way to grocers in 
refrigerated trucks. The grocer should 
keep the biscuits in a refrigerator until 
sold and the biscuits should be used 
within a reasonable time. Both plain 
and whole-wheat biscuits are obtainable. 
One and one half million biscuits are 
shipped out daily from the Louisville 
plant and it is believed that the busi
ness is only in its infancy. 

Putting the wrapped biscuits in the fiber cartons as they 
come down the carrier belt. Weight is constantly checked 

The biscuits are taken out of the large refrigerator, 
packed, and then shipped by refrigerated motor truck 
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IN the sense that it deals largely with the more philosophi-
cal aspects of cosmology, the present article has much 

in common with articles by Hiram Percy Maxim ("What 
Is It All About?")  and Sir James Jeans ("Watching the 
Creation of the Stars" ) published in the last three numbers 
of the SCIENTIFIC AMERICAN. In a sense cosmology is a su
per-science because it deals with entities of greater vastness 
and grandeur than any of the other sciences, not even 
omitting astronomy. Astronomy and astrophysics deal main
ly, in fact only, with practical, immediate research prob
lems in that relatively limited part of the universe which 
existing telescopes can reach, while cosmology far tran
scends even this, dealing largely with entities and concepts 
of the very greatest magnitude. The great cosmologists, 
Einstein, de Sitter, Lemaitre, Jeans, Tolman and others, 
are working on these immense problems and it is believed 
that the principal reason their work interests most readers 
is certain of the more philosophical, rather than the purely 
physical, implications of it. For example, what intelligent 
man does not ask himself what started so vast a world, how 

it is kept running, whether it is eternal, and especially 
whether it has any definite meaning or purpose? Only the 
most matter of fact (or others who have not yet looked 
above their feet) have failed to discover the import of 
modern cosmological science. By plugging away at these 
problems man may some day be able to answer some of 
these questions-scientifically. 

The author of the accompanying article is a clergyman, 
yet his article is one of the eight contributions made to the 
recent British Association for the Advancement of Science 
Discussion on the Evolution of the Universe. Why was a 
bishop chosen by men of science to sum up and conclude 
the oral arguments of leaders like Jeans, Lemaitre, de 
Sitter, Eddington, Millikan, Milne, and Smuts? The Bishop 
of Birmingham was educated at Cambridge as a mathema
tician, in which science he took honors, and being himself 
a scientist as well as a clergyman he is well able to take 
care of himself among scientific men of that very high rank. 
Would that there were others in larger numbers with this 
same breadth of view.-The Editor. 

THE EVOLUTION OF THE UNIVERSE* 
By T H E  R I G  H T R E V  E R E  N D E. W. B A R  N E S, Sc. D., D. D., LL. D., F. R. S.,  F. R. A. S. 

I WILL begin by briefly recapitulat
ing the theory of the evolution of the 
universe in the form in which, as I 

understand, it at present exists. 
In the beginning, a large unbounded 

finite three-dimensional universe with 
space of very small positive curvature 
was filled with highly diffused matter 
of very small density. The matter began 
to aggregate into masses of approxi
mately equal size, spread fairly uni
formly throughout the space ; and the 
whole space began, at some epoch or 
another, to expand. The masses at
tracted neighboring matter and some
how acquired velocities of rotation 
which increased as the matter in them 
condensed. Finally, incredibly vast bun
shaped aggregates, spinning too quickly 
for the stability of their outer edges, 
began to throw off drops, as it were. 
The drops congealed into suns, and 
ultimately the aggregates became the 
spiral nebulae which now exist. Each 
of them, apart from possible central 
regions of diffuse matter, consists of 
thousands of millions of stars. Our sun 
is a star of no particular importance, 
belonging to a spiral nebula or group 
of nebulae called the galactic universe. 
That universe came into existence some 
five million million years ago. 

Since they first existed, stars in the 
various universes have moved aimlesslv 
under the influence of their initial v�
locities and mutual attractions. Period
ically, but rarely, at intervals of tens or 
hundreds of millions of years, collisions 
between suns in the various universes 
*Courtesy of Nature ( London) 
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have taken place and planetary systems 
have been born. So the earth came into 
existence some two or four thousand 
million years ago. Thus ours is quite 
possibly one of the youngest planetary 
systems in our universe. On the cooling 
earth primitive forms of life appeared 
at least a thousand million years ago ; 
and gradually, by a slow evolution, 
more highly developed living organisms 
arose. Finally, about a million years 
ago, sub-men emerged from a group 
of anthropoid apes. 

IF I personally am critical of this pic
ture, I plead that we must not con

fuse speculative possibility with satis· 
factory demonstration. I am concerned 
that we do not give arguments to ob
scurantists, who claim that the scien
tific theories of one generation are usu
ally repudiated by the next. So I would 
begin by emphasizing that in the group 
of possibilities and probabilities just 
outlined there is much less certainty 
than, say, in the facts upon which Dar
win rested his conclusions when the 
"Origin of Species" was published 73 
years ago. 

I need not refer to the prejudiced op
position by which Darwin was assailed. 
Of course, his triumph has been sig
nally complete. But others before him 
had put forward theories of the evolu
tion of terrestrial animals. What Dar
win did was so to accumulate and ar
range biological facts, that experts were 
convinced that evolution by the mech
anism of natural selection had produced 
from primal organisms the vast range 

of living things upon the earth, includ· 
ing man himself. Since Darwin wrote, 
further investigation and discovery have 
confirmed his insight. Some of his sub
ordinate opinions were erroneous ; but 
his main scheme stands intact because 
his facts were correct. All fresh geolog
ical and embryological investigation 
confirms the conclusions on which he 
rested. The scanty remains of primitive 
man that are discovered from time to 
time accord with expectation ; and such 
statistical investigations as those in R. A. 
Fisher's recent volume are a triumphant 
vindication of  the potency of natural 
selection. 

It is worth while recalling these facts 
when we consider the picture of the 
evolution of the universe which has 
emerged from recent work. I personally 
doubt whether the time has yet come 
for an astrophysicist of genius to write 
a book which shall in its own sphere 
rival the "Origin of Species." We can 
point to a few new facts and to consider· 
ably more new ( and occasionally dis
cordant ) theories. Out of them there 
has emerged the present picture, im
mensely exciting, but by no means 
certain. 

What of it can we regard as certain ? 
First of all, there is no reason to doubt 
the existence of island universes. Such 
form that vast, fairly regular distribu
tion of spiral nebulae through the 
depths of space which is revealed by 
photographs taken in the great tele· 
scopes. We can say with fair certainty 
that our own galactic universe is either 
a single spiral system or an aggregate 
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of several such, each analogous to mil
lions of others with which space is 
strewn. 

Secondly, I would say that it is fairly 
certain that our space is finite, though 
unbounded. Infinite space is simply a 
scandal to human thought ; and, though 
we must not assume that the universe 
was made that man might understand 
it, the alternatives to finite space are 
incredible. We cannot accept the idea 
of island universes succeeding one an
other indefinitely as we pass in imagi
nation through the depths of space. 
Such a distribution does not accord with 
a Euclidean-Newtonian gravitational 
scheme, for it would lead to infinite 
gravitational potentials. Neither can we 
with equanimity think of a vast finite 
group of universes forming a sort of 
island in empty space. Ultimately such 
a group ought, one would surmise, to 
aggregate into a single mass. But in 
Riemannian spherical space we can 
have a finite and uniform distribution 
of universes, inasmuch as such space 
is unbounded so that every point is re
lated to the whole as is every other 
point. Finally, there is no fact of ob· 
servation to set against the belief that 
space has a very small positive curva
ture. 

THIRDLY, I think we must accept 
as highly probable Jeans's hypothe

sis that in the stars matter is actually 
destroyed as protons and electrons unite 
to form radiation. To this conclusion, 
however, we are driven by failure to 
find any satisfactory alternativ� explan
ation of the vast output of energy by 
the stars. If, however, their lives were 
not to be measured by so long a period 
of time as millions of millions of years, 
the necessity for assuming the actual 

.Rrhmce Set'\' \ce 
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destruction of matter wo�ld not be so 
great. 

Consider now some of the uncertain
ties and difficulties which belong to the 
present scheme. First of all, of course, 
there is the insoluble difficulty of in
finite time. No man of science will pos
tulate a supernatural intervention, a stir
ring of the uniformly distributed mat
ter filling space with which in imagi
nation the present scheme begins. Yet 
in default of such a beginning, we must 
imagine an infinite regress, a never
ending sequence of alternate periods of 
world-building and world-destruction, 
the rise and fall of universes without 
end. In comparison with such a past 
the future is perhaps less perplexing, 
though it is  not very satisfying, because 
the second law of thermodynamics 
seems to necessitate an end when all 
energy will have so run down that noth
ing happens anywhere to break a dead
ly uniformity. 

Of course, we can escape from the 
difficulties caused by infinite time if we 
accept the opinion entertained by some 
philosophers that time is not real. With 
them we may hold that the notion of 
time is due to the nature of our percep
tion. If we accept such an idea, we can 
assert that consciousness in its passage 
through the space-time continuum meets 
but does not cause events. It then fol
lows, however, that all our fancied ac
tivities are an illusion. Against any such 
belief we must put what surely is our 
constant and invariable experience. We 
have a measure of freedom of will. La
bor and struggle are real. We can get 
nearer truth and overcome evil as we 
strive for goodness. Thus I am forced 
to conclude that the time-process must 
be real. Yet, unless time is an illusion, or 
unless alternatively the cosmos had a 

Two clerics as scientists, the Abbe G. Lemaitre ( left) of Louvain, Belgium, ex
ponent of an unstable ( expanding) universe before its astronomical proof was 
available, with the Bishop of Birmingham, at the recent London symposium 

Courtesy JOlffllOl llrit ixl, AxtrouQm ieul A8sur i(ll iQ1I 
Willem de Sitter, the Dutch cosmo
logist whose views with regard to 
"curved space" Einstein has adopted 
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beginning in time, any picture of the 
evolution of the universe must fail to 
satisfy. 

Let us take it, however, that the 
primal mist that filled all space in the 
beginning aggregated into masses of 
roughly equal size in a finite universe 
and that these masses slowly began to 
condense and revolve. Whence came 
their rotation ? To this question I can 
find no satisfying answer. Let us ignore 
the difficulty. Out of condensation and 
rotation came the spiral nebul1e, the 
universes of thousands of millions of 
stars with which space is strewn. Ob
viously, with relatively few exceptions, 
the great nebul1e are built to a common 
pattern. They are results of  rotation, 
and the picture of vast rotating lenticu
lar masses throwing off stars, like drops 
at the edge of a fly-wheel, satisfies the 
imagination. But why are the arms of 
the spirals so short ? We should ex
pect arms which curl repeatedly around 
the central nucleus. None such exist ; 
and yet there is apparently no ejection 
into space of early-born stars to account 
for the disappearance of the coils of 
stars that ought to be visible. 

THE different chains of reasoning by 
which Jeans has been led to assign a 

period of millions of millions of years 
for the age of our universe seem to me 
to demand respect. I doubt whether they 
are conclusive. But I wish that there 
were certain knowledge of the develop
ment and decay of typical stars. Theo
ries abound. Some are magnificent in 
the ingenuity and in the intellectual 
power which have gone to their making. 
But the final theory of stellar evolution 
has not emerged. I confess, moreover, 
that I am by no means happy with 
regard to the expanding universe ; and 
I doubt whether Doppler's principle is 
rightly applied to measure the velocities 
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of recession of the great nebulre. It is 
not improbable that the reddening of 
their light is due to other causes. If 
the great nebulre are moving away as 
fast as is suggested, we are lucky to be 
living at an epoch when we are able 
with our telescopes to see them at all. 
Moreover, the Friedman·Lemaitre equa
tions give contraction as an equally pos
sible alternative to expansion. May it 
not be that a velocity of approach is 
masked by some other effect ? A uni
verse that was continuously contracting 
would have a snug end. Steady and con
tinued inflation, either of a currency or 
of a universe, is disquieting. 

It is, however, when we come to the 
formation of planetary systems that I 
feel especially uneasy. The current the
ory is, as I have said, that the earth and 
its associated planets arose from the 
encounter of our sun with a wanderer 
which came so near as to disrupt it 
some few thousand million years ago. 
If the theory be true, planetary sys
tems must be rare and therefore con
sciousness, as men know and possess 
it, is rare. In fact, the existence of con
sciousness, when it occurs, will be the 
by-product of an accident. We are then 
apparently forced to conclude that the 
universe was not created with the prim
ary object of producing beings in whom 
mind should lead to spiritual excellence. 

THERE is, of course, no reason why 
consciousness should be associated 

with animals such as ourselves who 
represent transformations of carbon 
compounds at temperatures between 
the boiling and freezing points of water. 
It might, for all we know to the con
trary, be associated with changes in 
the ionization of atoms or with the 
disintegration of their nuclei at tem
peratures of hundreds of millions of de
grees. But of any such bases for the 
appearance of mind we have no knowl
edge. What we do know with certainty 
is that throughout the universe the raw 
material of which it is made is fairly 
uniform. The matter in distant stars 
is · the same as that which exists in our 
own sun. We must then assume that 
there are planetary systems in distant 
island nebulre, and that on some of 
them conditions resemble those which 
exist on our earth. So life, as we know 
it, must be distributed throughout the 
universe ; but, if the collision theory of 
planetary origins is correct, the distri
bution is astonishingly sparse. 

I do not, of course, suggest that there 
are human beings on other planets. The 
direction of the physical and physio
logical evolution of living things upon 
our earth would seem, if we can j udge 
by the geological record, to have been 
somewhat erratic. Particular mutations 
coincided with particular conditions of 
environment to determine the direction 
of change at any instant. But, through-
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out the kno�n geological process there 
has been large-scale progress, a possibly 
unsteady but quite definite development 
of mind. �n the possibly very different 
living organisms of other planets there 
will have been a progressive develop
ment of mind. Our physical structure 
matters little in comparison with the 
kind of consciousness which it carries. 

We can then, as it seems to me, as
sume the existence throughout the uni
verse of conscious beings. If it be true 

Professor Tolman of the California 
Institute of Technology, like the 
Abbe Lemai'tre, is a mathematician 

that our earth and all planetary systems 
similar to our own originated in a 
chance collision of suns, life elsewhere 
must be as a rule unimaginably more 
developed than with ourselves. Also 
planets carrying living organisms must 
be incredibly rare. After a life history 
of five million million years our galactic 
universe will have but one sun in a hun
dred thousand with satellites which can 
carry life. Such extravagant world
building for such meager results leaves 
one dubious as to whether the theory is 
correct. 

In defence of such doubts as are 
forced upon me I might point out that 
the origin of our moon, with its excep

, tional density and massiveness, has not 
been finally settled. The theory that it 
was broken from the earth when the lat
ter was mainly liquid owing to a chance 
"resonance" phenomenon Jeffreys, in a 
recent paper, deems untrue. Even pres
ent estimates of the age of the earth, in 
so far as they depend on the rate of dis
integration of uranium, puzzle us be
cause we do not know why there should 
have been any uranium in the earth at 
its birth. Thus I personally should not 
be surprised if new facts were forth
coming to give some other explanation 
of the existence of  planetary systems. I 
suspect that such systems are much 
more numerous than is at present be
lieved. 

I need scarcely emphasize that the 
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issue raised by the relative frequency 
of planetary systems is of great philoso
phical importance. From Judrea, through 
the Christian church, has come a belief 
in ethical theism which has been a 
strong and ennobling influence in Euro
pean civilization. To-day such belief 
rests upon the conviction that we can 
only explain the universe by assuming 
that it is due to creative thought and 
will, associated with purpose and plan. 
Such purpose appears most clearly on 
earth in the progressive development of 
mind, which has ended in the recogni
tion of moral values by humanity ; and 
the religious outlook of many of us is 
determined by our belief that God has 
thus created man for His service. But, 
if consciousness should be proved to be 
but a rare accident of a vast, otherwise 
aimless, universe, such belief in God 
would be encumbered by a new per
plexity. I may add that the belief would 
not disappear, since we should still have 
to explain why man has been created 
with the conviction that he must be 
loyal to goodness and truth. 

SUCH philosophico-religious specula
tion is, however, premature. We 

need more facts and, that we may ob
tain them, we need new instruments of 
greater power and precision. The inter
ferometer, we may hope, points the way 
to instrumental triumphs in the future. 
If only an instrument could be invented 
which should enable us to determine 
whether stars, within, say, a hundred 
light-years' distance, have planetary sys
tems attached to them ! We should then 
know whether any of the few thousand 
stars near the sun have planets on which 
life may conceivably exist. If even one 
such system were found, the present 
theory of planetary origins would col
lapse. 

Failing any such invention of a 
super-telescope, there remains the pos
sibility of wireless communication. As 
I have already indicated, I have no 
doubt that there are many other in
habited worlds, and that on some of 
them beings exist who are immeasur
ably beyond our mental level. We 
should be rash to deny that they can use 
radiation so penetrating as 10 convey 
messages to the earth. Probably such 
messages now come. When they are first 
made intelligible a new era in the his
tory of humanity will begin. At the be
ginning of the era the opposition be
tween those who welcome the new 
knowledge and those who deem it dan
gerously subversive will doubtless lead 
to a world war. But the survivors, when 
they extricate themselves from the eco
nomic consequences of the peace treaty, 
will begin what we may correctly term a 
strenuous correspondence course. I 
should like to be living then. We might 
get a true understanding of the evolu
tion of the universe. 



TEN GREENWICH AVENUE 

-FOR LADIES ONLY 
AS we come away from "naughty 

1\. Greenwich Village" we see at the 
corner of Tenth Street and Green

wich Avenue, New York City, a tower
ing structure blending with the apart
ment houses of the neighborhood. Many 
couples have entered and asked for 
prices of apartments. Usually they beat 
a hasty retreat when they are informed 
that they are in the new women's prison. 
Every attempt ( consistent with proper 
guardianship ) is made to soften the 
rigors of imprisonment. It is known as 
the "House of Detention for Women" 
-some of them will be detained for a 
maximum of three years but they will 
be called "inmates". The building itself 
is the last word in penal practice and 
is the culmination of 22 years of study. 
The sky-scraper type of a building alone 
allows for proper classification and 
segregation. Above the office the entire 
building is staffed by women even to 
the doctors and the pharmacist. Each 
floor has a matron who is responsible 
for the safety of her charges. In the 12 
stories there are accommodations for 
410 women all in separate rooms, or 
"improved cells" as we might call them. 

The prisoners are brought into the 
yard, detrained, examined by doctors, 
bathed, and booked. The "front en
trance" is for visitors and here they 
find two electrically controlled gates 
breaking up a circular barred room. 
If a thug should attempt to make a jail 
delivery he would probably try to cut 
the telephone cord. This would be a 
futile gesture for it would only bring 

the strong-arm men from the po
lice emergency truck. After the 
inmate is ready for her assigned 
place, she is sent up to the proper 
floor, but the elevator operator 
cannot open the door until the 
floor matron releases it. The err
ing one is conducted to her cell, 
which is provided with complete 
toilet facilities even to a metal 
mirror. There is nothing which 
can be torn loose for everything 
is fastened down. There are no 
bars, but the small paned window 
with a swinging portion admits air 
and a view of the busy strand of life 
below. Different dresses are provided 

The doors of these day
lighted cells can all be re
leased from the corridor or 
a recalcitrant inmate may be 
left behind. All "rooms" are 
outside rooms in this sky
scraper prison which em
bodies the latest in penology 

Each cell has a window, not 
bars, with a swinging section 
for air and a glimpse of the 
forbidden world. Complete 
toilet facilities are provided, 
even to a metal mirror. There is 
a change of dress for Sunday. 
All furniture is securely fas
tened to prevent any misuse 

New York's new 12-story prison for 
women, entirely staffed by women 

for Sunday. Religious services are held 
in a modernistic chapel which has a 
novelty in the way of a turntable for 
altars and so on for the ritual of the 
Roman Catholic, Protestant, and Jewish 
faiths. The chapel is also used for 
movies and entertainments. 

The cells are in aisles and each row 
is locked by the Adam system by which 
all the cells can be locked or unlocked 
at one time, but leaving in any prisoner 
who is to be left behind. Facilities are 
provided on the roof for exercise even 
in foul weather. Food is supplied to 
dining rooms on each floor from a cen
tral kitchen. Splendid hospital facilities 
are provided and when necessary the 
best medical talent in New York is 
available. 

Much of the mass of detail was worked 
out by Third Deputy Commissioner of 
Correction J. F. Fishman to whom we 
are indebted for many courtesies. 
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AN EGYPTIAN TEMPLE 

YIELDS ITS SECRETS 

T
HE annual report of the Egyptian 
Expedition of the Metropolitan 
Museum is always welcome be

cause of the fascinating picture it pre
sents of the life of an ancient people 
and intrigues of their rulers_ The only 
trouble is that the story is a serial with 
the chapters one year apart. If you will 
refer to the January, 1929, issue of the 
SCIENTIFIC AMERICAN, you will find 
"Adventurous Archeology;" June, 1929, 
"Egyptian Vandalism 3400 
Years Ago;" March, 1930, "An 
A r c h e o l o g i s t-Detective a t  
Work;" and i n  February, 1931, 
"Solving a 3400 Year Old Egyp
tian Enigma." These articles 
deal more or less wit h a re
markable woman usurper named 
Hat-shepsut. Her daughter mar
ried young Thutmose III, who 
was her nephew and stepson! 
Curious family relations these. 
The mother-in-law ran true to 
form and very kindly consented 
to act as regent during the 
minority of the heir to the 
throne but when he reached his 
majority she held on for 12 

of the usurper queen Hat-shepsut as restored. Right: 
restored parts were colored to blend with fragments 

temple of Deir el Bahri to justify her 
usurpation; the statues and other me
morials depicted her as a man. In the 
fullness of time she passed away and 
then there was trouble. Without mourn
ing her loss the irate son·in-Iaw extir
pated all memorials to her and it is in 
the quarries and dumps that the Metro
politan Museum archeologists have 
made their wonderful finds which en
able us to see how this remarkable wo
man really looked. 

Herbert E. Winlock, a most charming 
writer, continues the story of the 
finds and what was done with 

them in the latest bulletin 
devoted to the Egyptian 
Expedition. This is prob
ably the last one which he 
will prepare for he has now 
been made Director of the 
great museum in New York. 

Mr. Winlock says that 
while there are still some 
studies to be made and 

some plans to be drawn of the great 
temple of Deir el Bahri at Thebes, there 
does not seem to be much likelihood 
that any appreciable area of the temple 
remains to be excavated. Through parts 
of ten seasons the Metropolitan arche
ologists have worked there piecing to
gether the temple's history bit by bit. 
Mr. Winlock says: "Altogether the 
temple must have been embellished with 
nearly 200 statues and sphinxes, if we 
count in the hundred or more sphinxes 

on the avenue. In the temple proper 
there were by the lowest estimate 22 
sphinxes and 28 free-standing statues 
and at least 40 Osiride statues of lime
stone built into the structure. We had 
found the greater part of these last 80 
pieces of sculpture, and as a practical 
matter we had started our task of resto
ration by sorting out the different ma
terials, taking the granite fragments 
first and leaving those of sandstone and 

limestone until the last." An 
Osiride statue, by the way, is an 
effigy of a person in the guise 
of the god Osiris_ 

years longer. This indomitable 
mother-in-law, et cetera, was in
ordinately vain and built the 

Left: Wooden doll 4000 years old. Right: A mod
ern Nubian doll very like the ancient prototype 

The work in the field has al
ready been chronicled in the 
articles referred to and now the 
results of the labors of the 
archeologists are beautifully 
displayed, without crowding, in 
one of the galleries of the Mu
seum. The work of restoration 
has been cleverly done but so 
long as these restorations re
mained visible the simple aus
tere masses were confused and 
disfigured so in the end the re
stored parts were painted so 
that they blended in with the 
original. "Now, at first glance," 
says Mr. Winlock, "one sees 
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the statues as they were set up in the 
temple in Hat·shepsut's day. With a 
little attention one will discover the 
restorations, but lest there be any doubt, 
and to make our work doubly clear, 
photographs with all the new parts 
shown in white have been placed in the 
gallery." We present illustrations show
ing one of the statues before and after 
treating. 

How archeological enigmas are solved 
is always interesting and Mr. Winlock 
gives a most interesting sidelight on one 
of the puzzles. He says : "A difficulty 
unexpectedly arose when we came to 
take a census of our fragments this year. 
While there were ten niches in the up
permost peristyle court of the temple, 
we found we had traces of more than 
ten statues, and many an hour was spent 
by all of us exploring every trace of 
column and wall for the position of an
other series of Osiride statues of which 
we had not suspected the existence. It 
was the very end of the season. We were 
packing up and hastily finishing those 
things which we ought to have done 
earlier, and it looked as though the 
puzzle of the statues was to be one im
portant question for which we were not 
going to find any sort of answer. 

"Our most pressing task was, for the 

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

The stones were still rough, both those 
in place on the west and the more 
easily examined fallen stones. Then I 
recalled a curious feature on the two 
side walls-on neither did the decora
tions go all the way into the corners. 
Something had originally masked them. 
Suddenly I remembered the niches out
side in the peristyle with their traces 
of the cutout statues and their statue 
silhouettes in the blanks of the deco
ration, and the whole problem solved 
itself. Statues had been cut out of the 
four corners of the sanctuary, just as 
they had been cut out of the niches. 

"A HASTY return to our storerooms 
.tl. cleared up all doubts. A new count 
established the fact that we had traces 
of exactly 14 statues-ten for the niches 
and four for the sanctuary. We had al
ready noted how four of our statues 
differed from the others in having rose
pink faces, instead of red or yellow, 
and in having been varnished. In the 
sanctuary pink was used for flesh tints, 
and varnish had been applied over it. 
The sanctuary walls showed the thick
ness of the stone courses of the missing 
statues, and two of our heads had course 
lines at exactly the proper places." 

The tomb of Djar, an 1 1th Dynasty 
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tomb in a low hill beside the temple ave
nue proved to be a very curious docu
ment for the history of Egyptian art. 
Mr. Winlock says : "One must see the 
tomb of Djar to realize the monstrous 
ugliness with which the upper Egyp
tian surrounded himself in the genera
tions between the fall of  the Memphite 
kingdom and Mentu-hotpe's conquest of 
Egypt for the benefit of Thebes." We 
illustrate one of the paintings from the 
Djar tomb which shows the artist's con-

Towels are actually 4000 years old. 
The surface was covered with knots 

Two cows yoked to the plough. The local country painter made one cow red 
and one black and white, but he got their eight legs ridiculously mixed up 

ception of two cows yoked to the 
plough. He wanted to paint one of them 
red and one of them black and white, 
but he got their eight legs mixed up in 
ridiculous confusion. Towels very much 
like our bath towels of today were found 
in one tomb. Wooden dolls, possibly 
toys, which were found are not unlike 
modern dolls. The antique prototypes 
are no more uncouth than a modern 
doll bought last year at Amada in Nubia 
by Mr. Winlock for his daughter. Each 
thin plait of hair is tipped with a blob 
of clay like those which end every one 
of the coal-black tresses of many of the 
well-dressed Nubian women of today_ 
The styles of Thebes 4000 years ago 
are still to be met with in Nubia. 

moment, in the sanctuary of Amun. 
Wilkinson ( the artist) was copying the 
unpublished scenes on the walls, and 
there were some fallen stones to be re
placed and a cupboard, masked behind 
a Ptolemaic restoration, to be cleared 
and repaired. 

"The sun rises early toward the first 
of May, and far enough around to the 
north to penetrate right into the sanc
tuary ( cut in the solid rock ) , and in 
order to see the mason's work in the 
best possible light I went up to the 
temple one morning before breakfast. 
It was a question that day of the stones 
fallen from the east end wall, and when 
I went into the chamber, usually black 
and gloomy, the sun was flooding the 
whole west wall and the fallen stones 
from the east wall, which lay on the 
floor. In that light a curious fact was to 
be seen. From the four corners of the 
room something had been cut away. 

Clearing behind the lower porches of the temple of Deir el Bahri at Thebes 
during their rebuilding. A typical excavation scene where hand labor prevails 



CONCERNING THE SHARI(* 

THERE was a time when I was 
more or less skeptical about the 
shark as a man-eater but after 

several cruises in the tropics with the 
A lbatross my views underwent a 
change. 

Our first observations on the shark 
were made one dark night off the 
Bahamas. The Albatross was sounding 
in the Gulf Stream and, as was the 
custom when the ship was sounding on 
calm nights, insulated and hooded 
electric lights were suspended a foot or 
more in the water on each side of the 
vessel and a couple of yards clear of 
the side. With gauze dip-nets the natur
alists on board could pick up many 
small forms of surface life attracted by 
the light and otherwise not readily 
obtainable. On this occasion a school of 
young flying fish, dazzled by the un
usual illumination, remained near 
enough to be reached with the long
handled nets and many were secured. 

SOMEONE having observed a shark, 
the sailors put over a heavy shark 

hook with chain and stout line attached, 
and in a few minutes the big fish was 
dragged on board and killed. After 
being examined by the naturalists and 
more or less hacked by the sailors, it 
was thrown overboard. In a short time 
the ship was surrounded by sharks, the 
submerged and shaded lights rendering 
them visible. The shark tackle was kept 
busy and in half an hour the sailors 
had hauled on board and killed nearly 
a dozen, when the officer of the watch 
obj ected on account of the sanguinary 
mess on the deck. The sharks attracted 
by the bloody carcases gradually being 
thrown overboard provided an exhibi
tion of how hungry sharks behave in 
the presence of an unexpected supply 
of food. Someone said to Lieutenant 
Benson (now Rear Admiral ) : "The 
water's fine ; let's j ump in." "Jump in 
yourself," he snapped, "I don't want a 
bath at present." 

Sharks were usually around when 
the ship stopped for sounding or dredg
ing in calm weather day or night and 
the sailors often caught them. They 
must be rather evenly distributed over 
the watery wastes for they soon appear 
in any warm sea when a vessel stops. 
At first there is a lone shark swinging 
carelessly about the ship, evincing no 
special interest in it. Other stragglers 
appear, each taking his own leisurely 
course. The size of the company de-
*Courtesy of the BulIetin of the New York 
Zo,oIoglcal Society. 
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pends chiefly upon the duration of the 
ship's stay but it may be affected con
siderably by what the cook's mate has 
been throwing into the galley chute. 
Killing one of the sharks is usually 
followed by a rapid increase in num
bers, provided the evidences of its vio
lent death have been washed off the 
deck into the sea. 

It is likely that sharks can detect the 
beat of a steamer's screw at great dis
tances but they gather as readily about 
a becalmed sailing vessel. The explana
tion probably is that the wandering 
selachians discover the more or less 
oily wake of the ship and follow it. We 
cut open the sharks killed from time 
to time to ascertain the nature of their 
food but discovered little more than 
such kitchen wastes as had been 
thrown overboard. There is little in the 
way of galley refuse that sharks will 
not pick up. We found by dissection 
that they swallowed things indiscrimin
ately ; there were ham bones, mouldy 
bread, decayed oranges, greasy rags, 
oily cotton waste from the engine room, 
empty sardine tins, and parts of other 
sharks killed by the sailors_ When 
sharks have been excited by a few 
mouthfuls of food, they will seize al
most anything. A fourteen-foot shark 
in captivity at Honolulu, after being 
fed a large piece of meat, seized a box 
a foot square and crushed it. The 
stomach of another large shark taken 
at Honolulu contained a horse's leg 

with hoof and shoe, a gunny-sack, a tin 
can six inches square, one squid, a peck 
of turtle shell and various small articles_ 
It is evident that some of the stuff so 
cheerfully swallowed is indigestible. 

When our deep-sea explorations had 
carried us among the islands of Eastern 
Polynesia we caught many kinds of  
sharks large and small. The sailors 
were always ready to amuse themselves 
by dragging them on board for our ex
amination. As we became acquainted 
with the island traders and natives we 
learned that they regarded sharks as 
dangerous under certain conditions and 
were accordingly circumspect in deal
ing with them. After a couple of win
ters' work in tropical waters we came to 
realize the great abundance and ferocity 
of sharks and that danger from them 
was not confined to those of large size. 
Each group of islands had its tale of 
injuries or fatalitit<s to human beings 
from small or large sharks. A shark 
not as large as a man can easily mu
tilate and pull down the helpless swim
mer without having the size to carry him 
away bodily. 

THE Polynesian has the same regard 
for the shark's prowess that the 

African has for the lion and, like the 
latter, does not fear to hunt and kill 
him when the conditions are favorable. 
The shark, however, takes no such toll 
of human life as he cannot stalk his 
prey on land. The Polynesian is am-

A school of sharks, led by a 12·foot tiger shark, attacking a sea turtle. On the 
left is a large hammerhead shark, and in the background a huge man-eater. 
Sketch by F. L. Jacques, from group in the American Museum of Natural History 
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A shark with two kinds of shark "satellites," the shark sucker and the pilot fish. 
One of the former is attached to the shark's back and another shows very faintly 
under its belly. The pilot fish are the two with black vertical bands ; one is just 
above the shark's head, the other just below its body. The four lighter-colored 
fish merely happened to be in the group. The pilot fish is one of the mackerels 
and has a habit of accompanying sharks (which never harm it) on account of 
the fragments of food it picks up from the shark's ill-mannered luncheon 

phibious and in some parts of the South 
Seas will plunge down after a lone 
shark and kill it with a knife, but this 
exploit is not attempted with all kinds 
of sharks, nor indeed, by many natives. 

THE attitude of the native toward the 
shark is different in the daytime from 

what it is at night ; the shark has the 
advantage in the dark and is more ag
gressive. In some parts of the South 
Pacific where sharks are numerous, they 
are persistent in following boats and 
canoes at night, nipping at the oars 
and paddles and not infrequently at the 
light outriggers of the native canoes. 
Large sharks are especially dangerous 
at night and frequently tear heavy oars 
away from the hands of the rowers. 
There are many authentic cases in 
which they have seized the floating out
riggers used on all South Sea canoes 
and capsized them with fatal results to 
the occupants. A tragedy of the Ellice 
Islands was related to us at widely sep
arated points in Polynesia. About 40 
natives, crossing in canoes at night be
tween islands several miles apart, were 
caught in a squall. One of the canoes 
was swamped and the occupants were 
seized by sharks which had been fol
lowing the fleet of boats and nipping 
the paddles. In a few minutes great 
numbers of maddened sharks were seiz
ing paddles and outriggers, until all 
the canoes but one had been swamped 
and their occupants devoured. Two na
tives only escaped to describe the dis
aster. We heard a similar account in the 
Fijis where one of the large double sail
ing canoes was capsized well off shore 
and over 20 natives clinging to the 
wreck were pulled under by sharks, 
only a few escaping. 

When in the Low Archipelago we 

found that the natives often swim and 
dive freely in the lagoons of certain 
atolls, when they would not think of 
doing so in the deep entrances to the 
atolls, where a big lone shark keeps 
watch. He can be seen about dusk and 
it is best to visit him in the whaleboat. 
Natives will sometimes swim about 
anchorages or even bathe near the deep 
entrances to lagoons in the daytime, 
when they could not be persuaded to 
do so at night. Sharks are often so 
abundant about certain islands, that a 
regular fishery is maintained for shark 
fins-always marketable in China. 

There are reefs here and there among 
the islands to which the natives resort 
for some of the larger food fishes and 
such places are usually infested with 
sharks which cause great annoyance 
by following the canoes and seizing 
fishes that have been hooked. When a 
too persistent shark menaces the frail 
canoe it must be beaten off with paddles 
or fish spears. The native fishing on the 
more distant banks off shore will gladly 
avail himself of the use of a good-sized 
dinghy or whale boat which has no out
rigger to be seized by an ugly shark. 
It is not by any means the largest sharks 
that are most dangerous. Many small 
but active species move in schools and 
at times actually swarm about a canoe, 
not merely interfering with fish catch
ing but endangering the light craft. 

Sharks have always been regarded as 
distinctly dangerous in Australian wa
ters where there are several large 
species. They were particularly so at 
Sydney, where for a time butcher shop 
wastes were allowed to be thrown into 
the harbor. Swimmers about the docks 
were carried off by sharks on several 
occasions in the daytime. In the Solo
mon Islands the singular ferocity and 
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boldness of the sharks are said to be 
due to the native custom of throwing 
dead bodies into the sea. Where the 
carrion is, there will the vultures be 
gathered together. At such times sharks 
come to eat and their temper is not mis
judged by those who understand them. 

The A lbatross sounded every five 
miles along the 2000-mile track between 
San Francisco and Honolulu. Every 
stop lasted an hour and toward the 
southwestern end of the route there 
was plenty of opportunity to get ac
quainted with sharks and put numbers 
of them out of business. Sailors like to 
torture sharks. We had to forbid such 
practices as propping their jaws wide 
open with a stick, or cutting off their 
tails and then heaving them over alive 
but helpless. 

THE customary question of the skep
tical, "Did you ever see a man killed 

by a shark ? "  may properly be met with 
a similar one : "Did you ever see a man 
murdered ? "  In conversation there is 
generally some one to defend the shark. 
I usually say, "Don't care to bother with 
amateurs." 

Natives in the Hawaiian Islands are 
cautious about venturing into deep 
water near steep cliffs and then seldom 
without a long-bladed knife. The na
tive surf-board riders disport themselves 
in waters where sharks are not often 
seen, the shallowness of the water and 
the disturbance made by the surf-board 
riders serving to keep the sharks at a 
distance, but accidents occur. 

We need not consider here the com
paratively few instances of loss of 
life from these big fishes in northern 
waters. It is in the warmer seas where 
sharks of all kinds are more abundant 
that we find them a menace. And yet 
the tragedies are rare. Sharks do not 
likely succeed in killing as many per
sons in a year in all Polynesia perhaps, 
as are killed by automobiles in any 
large American city in a single week. 

WHILE cruising with the pearl 
divers of La Paz, I once put on 

the heavy diving suit and went down 
on a coral bank, but the promised 
sharks did not appear. The divers did 
not fear them, saying that the upward
leaping air bubbles from their helmets 
kept sharks away. They had, however, 
a wholesome respect for the huge manta 
rays, always full of curiosity, whose 
broad wings had been known to hit 
their air and life lines, almost j erking 
them off their feet. 

Fortunately for the commercial fish
eries as well as for humanity in 
general, the recent extension of the 
shark-leather industry to many parts 
of the world has served to put a worth
while price on the head and hide of an 
old criminal still at large, long known 
to sailors as "Jack Shark." 



HOW THE BUREAU OF MINES 

AIDS THE MINERAL INDUSTRY 

THERE is a lot of adventure in 
mining, for it is a hazardous busi
ness at best. The stories of hero

ism that occur almost daily indicate 
that personal bravery is far from being 
a lost virtue. We owe the great work 
of the Bureau of Mines to its first di-

friction device for determining the sensitive
ness of explosives to frictional impact. The explosive' is 
placed on an anvil and a steel shoe strikes a glancing blow 

rector, the late Joseph Austin Holmes, who saw that the 
mineral industry needed help in the matter of accident pre
vention and relief, but that the large problems of a technical 
nature were too many and too complex to be solved by the 
industry itself without the use of great laboratories, in
cluding a mine itself and numerous stations located at 
strategical points. To give a single instance of development : 
The government paid some 1600 dollars a cubic foot for the 
first helium obtained ; now the military services can purchase 
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their helium from the Bureau plant at Amarillo, Texas, at 
two cents or less per cubic foot. 

Perhaps the United States Bureau of Mines carries on 
more diversified work than any branch of the government 
service with the exception of the Department of Agriculture. 
The Bureau of Mines is entrusted with two broad general 
lines of investigation : The conduct of studies looking toward 
safer and more healthful conditions among workers in the 
mineral industries ; and the study of new and improved 
methods for mining, treatment, and utilization of the numer· 
ous minerals essential to the welfare of mankind. The mining, 
quarrying, metallurgical, and oil and gas industries of the 
nation give employment to more than 2,000,000, so it is 

Surveys are made to determine the character and amount 
of acid water given off by mines so as to note the effect on 
streams. The man is taking a sample of polluted water 

In the Pittsburgh Ex
periment Station the 
burning characteris
tics of fuels are stud
ied in the laboratory. 
In this picture are 
shown tests on types of 
heating boilersandeven 
on a lowly cook stove 
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obvious that the Bureau's investigations 
designed to improve safety and working 
conditions are very important in reo 
lation to our economic welfare. 

The Bureau of Mines has no author· 
ity to compel the adoption of its health 
and safety recommendations, the reg
ulation of mining operations being gen
erally one of state rather than federal 
jurisdiction. The Bureau, however, does 
rely on the co-operation of various state 
mining departments and the mining in
dustry itself to make its findings effec
tive in the betterment of conditions. 

The work of the Bureau falls into 
four principal classes : 1, administra
tive ; 2, scientific ; 3, humanitarian ; and 
4, economic. It is organized under the 
office of the director as follows : 1, tech
nologic branch ; 2, economic branch ; 

Another view of the tratntng gallery at the Pittsburgh Ex
perimental Station where men perform hard manual labor 
in a poisonous atmosphere with the aid of oxygen equipment 

Below: Scene at a mine explosion in West Virginia. Two of 
the men are Bureau of Mines engineers. Officials are check
ing the men who are equipped with apparatus for rescue work 

At Bruceton near Pittsburgh is located the experimental coal 
mine of the Bureau of Mines. Here is shown a violent coal
dust explosion. The white patches in the smoke are flame 

B"zow: Men being trained at the Pittsburgh Experimental Sta
tion with the Gibbs mine-rescue breathing apparatus in an ir
respirable atmosphere. The men perform mining operations 

3, health and safety branch ; and 4, ad
ministration branch. The activities of 
the Bureau of Mines are so numerous 
that it takes many typewritten pages 
even to list them. There seems to be no 
phase of the mineral industry which 
has been passed by. In one year 81,000 
men were trained in first-aid or mine
rescue methods. The Bureau maintains 
ten rescue cars in various parts of the 
United States which can be rushed to 
the scene of a mining disaster. When 
not engaged on such an errand of 
mercy, the trained staffs give instruc
tion in first-aid and mine-rescue work. 

The property of the Bureau is widely 
distributed and totals less than 5,000,-
000 dollars, a small figure when the 
volume of work is considered. The Bu
reau is rapidly coming to be recognized 
as one of the greatest technical branch
es in the government group. 



THE SCIENTIFIC AMERICAN DIGEST 

Treatment Prevents Wood 
Sap Stains 

Y UMBER sap stains caused by fungi have 
L long been recognized as the underlying 
cause of a serious problem in the industry. 
While there is  some difference of opinion 
as to whether the stained lumber is mate
rially weakened for structural purposes 
due to the presence of these organisms, it 
is generally agreed that the loss of its 

The unstained boards and board 
ends were given the new treat
ment. All weathered for 60 days 

natural bright appearance brings about 
considerable depreciation in sales value. 

Stain-producing fungi usually gain en
trance to the sap wood within a few hours 
after the lumber is  cut at the sawmill. 
Some infection may occur through wounds 
in trees before they are felled or in logs 
before they are taken to the sawmill. The 
spores of staining organisms are present 
in the air at all times. 

In view of  the fact that considerable 
moisture is  required for the rapid develop
ment of sap stain, it is apparent that quick 
drying is  one means of combating the 
ca usal organisms. Kiln drying of pine and 
end-racking of hardwoods are two methods 
of rapid drying which give good control. 

About three years ago, pathologists of 
the United States Department of Agricul
ture planned a series of exhaustive experi· 
ments on sap·stain control. They decided 
to conduct tests with a large number of 
compounds known to possess fungicidal 
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value. During the course of these experi
ments, approximately 100 products have 
been tested in a small way and the most 
promising ones used in commercial scale 
tests. 

The commercial scale tests were con
ducted during 1930 at five mills located in 
Florida, Alabama, Mississippi, and Louisi
ana. The test piles were erected in June 
and July when climatic conditions are 
especially conducive to the development 
of the stain organi�ms. After 60 to 90 days, 
when the lumber was dry and no longer 
susceptible to stain infection, the piles were 
dismantled and records taken. 

On pine, it was found that duPont dis
infectant number 745 had given the most 
complete control of  stain of the materials 
tried on both pine and certain hardwoods. 
Following the completion of two years of 
experimental work with the mills, this 
disinfectant was made commercially avail
able under the trade name, "Lignasan," 
meaning healthy wood. 

The new treatment can be used in cold 
solution, which saves steam for heating, and 
practically eliminates the evaporation loss 
accompanying hot treatments. Portable 
mills, which have no steam available for 
heating, can now treat their lumber for 
sap stain. Many hardwood mills are doing 
away with the expense of end-racking cer
tain varieties and are flat-piling directly 
from the mill. 

Lignasan is used at the rate of only one 
pound per 50 gallons of water. This is  
sufficient to treat approximately 5000 board 
feet of average lumber. The average cost 
of dipping is reported to be about 12 cents 
per thousand feet of lumber. 

• 
Fabrics Not Weakened by Clean-

ing Solvents 

A SERIES of tests conducted by the Bu· 
reau of Standards at the request of 

the cleaning and dyeing industry proved 
that exposure to light and heat rather 
than the chemical action of solvents weak
ens fabrics. 

The series of tests indicated that all 

fabrics were weakened by repeated clean
ing, but that the loss of strength was in 
ratio to the time the materials were ex· 
posed to light and heat rather than any in
fluence the solvents might exert upon the 
fabrics, according to Warren E.  Emley, 
chief of the Organic and Fibrous Division 
of the bureau. 

According to Mr. Emley, tests were made 
on materials soiled with carbon black, 
paint, tea, sirup, gravy, and lip stick. 
It was found that certain solvents were 
more efficient on certain types of stains in 
relation to the kind of material being 
cleaned. It was also found that the amount 
of moisture in the material being cleaned 
had a decided influence on the efficiency 
of some solvents.-A. E. B. 

• 

End of Quinine Taking in Sight 

YELLOW fever will claim no more 
martyrs among scientists seeking to con

quer it, and in time it will cease to be a 
dread peril to missionaries, explorers, busi
ness men, and the general population in 
tropical sections of Africa and South Amer
ica, as a result of the work of a research 
team of the International Health Division 
of the Rockefeller Foundation. Immunity 
can at last be given to protect people 

Badly sap-stained lumber in a pile 
that was untreated, at a lumber mill 
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against this disease as it is given to protect 
against smallpox, diphtheria, and typhoid 
fever. 

Announcement of a successful method of 
protecting against yellow fever was made 
by Drs. W. A. Sawyer, S. F. Kitchen, and 
Wray Lloyd of  the Rockefeller Foundation, 
at the recent meeting of the Federation of 
American Societies for Experimental Bi
ology. In Dr. Sawyer's laboratory six mem
bers of his staff contracted the fever, but 
fortunately recovered. From these men he 
obtained the serum which when injected 
with yellow fever virus recovered from mice 
gives immunity to the disease in man. 

[t is now 10 months since the first hu
man beings were immunized. By tests of 
their serum on mice, Dr. Sawyer finds that 
they still are immune. He has been able to 
test the serum of one of the original Wal
ter Reed volunteers, and finds him also 
still immune, after 30 years. 

The Rockefeller research team hopes 
that the immunity they are now giving will 
be equally lasting. At the end of a year, 
they plan to re-test the 16  persons im
munized in their laboratories to see how 
much protection they will still have against 
the disease. 

Sealed in glass tubes and frozen, some 
of the immunizing material was sent to 
Nigeria, in Africa, and to Brazil, where it 
was used successfully to immunize three 
other men. As yet not enough material has 
been produced to immunize large groups 
of population, but some is already available 
for scientists, explorers, educators, and 
missionaries, going to yellow fever coun
tries.-Science Service. 

-

Police Radio Broadcasts 

" CAR No. 292, N. E.  corner Lenox Ave-
nue and 125th Street, Manhattan

signal 30." Thus goes out the alarm from 
police headquarters in New York City to 
one of the many police cars on patrol-but 
that alarm is no hit-or-miss alarm ; it goes 
directly to the car in question by short-wave 
radio. The terse "signal 30" then gets 

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

casting room shown in an accompanying 
photograph. The dispatcher, Patrolman 
Cronin in this case, sits at a table on which 
is a map of the boroughs of the city, and 
takes news over the telephone of the neces
sity for police investigation anywhere in the 
city. Looking at his map, he  notes the 
number of the metal disk, indicating loca
tion of a patrol car, that is nearest the 
scene of the trouble. Writing out instruc
tions for that car, and others if necessary, 
he passes these instructions to the patrol
man at the microphone in the background. 
The latter broadcasts the call and the de
sired car picks up the message with its 
short-wave radio receiver. 

-

Magnesium Needed for Health 

RESEARCH is continually developing 
the fact that metals, even in minute 

quantities, are essential to normal life. Pro
fessors McCollum and Orent, at Johns Hop
kins University, have determined that mag
nesium is essential to the normal diet. 
About the tenth day on a diet free from 
magnesium, experimental rats went into 
spasms, and most of  them died. The pres
ence of magnesium in the diet is necessary, 
according to these investigators, to the 
proper function of the adrenal glands.
A. E. B. 

• 

Curing Brush Pitting 

UNEVEN wear and pitting on carbon 
blocks or "brushes" of rotating elec

trical equipment has been eliminated. G. M. 
Little, Westinghouse research engineer, 
solved the problem by cutting spiral grooves 
in the whirling collector rings or "com
mutator," although this actually reduced 
the area of the contact surface 50 percent. 

• 

Artificial Fog Protects Fruits 

A RTIFICIAL fogs have been developed 
ft by French chemists in a promising 
effort to protect growing fruits and vege
tables against night frosts. Special devices 

In the police radio station, the dispatcher keeps track of all patrol cars on the 
map before him ; the "announcer," at rear switchboard, broadcasts calls to them 

prompt action for i t  means "investigate and 
take necessary police action as a report has 
been received of the commission of a 
felony." 

Behind this simple routine is a complex 
and efficient system for patrolling New 
York City that has its center in the broad-

have been evolved and the process used 
consists in dropping a compound such as 
chlorhydrin on  chalk in an appropriate 
apparatus. The chalk thus heated throws off 
hydrochloric acid and other matters which 
mix with the damp air and produce in
tense opaque fogs. Despite the acidity of 
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these dense vapors, their action on vege
tation is not harmful. Experiments are now 
heing conducted to attempt to improve 
the effectiveness of these artificial fogs hy 
giving them properties destructive to par
asitic growths.-A. E. B. 

-

New "Universal" Solder 

A SOLDER that will repair practically 
any industrial metal has recently been 

discovered hy the Allied Research Labora
tories of Glendale, California. This solder 
is known as Alumaweld, and it is claimed 
to repair any metal including cast iron, 
steel, aluminum, and die castings. 

Alumaweld is now being used in the re
pair of steam and water pipes, heating 
plants, crank cases and cylinder heads of 

The new solder being used for 
repairs on airplane engine parts 

automobiles and tractors, aluminum pots 
and pans, vacuum cleaners, washing ma
chines, and a host of other metal products. 
The solder is applied to aluminum, pot 
metal, and die castings without flux, while 
a special flux is  required for cast iron and 
steel. 

Alumaweld is more than a surface solder. 
It is claimed that it actually breaks down 
the structure of the metal being repaired, 
fusing or welding with it to form a solid 
piece. Alumaweld is several times stronger 
than ordinary solder, is quite ductile, and 
will take a polish over which chromium or 
any other plating can be applied. 

Alllmaweld can b e  used hy anyone re
gardless of experience. It replaces welding 
at a fraction of the time and cost without 
any danger of cracking during preheating 
or cooling. 

-

Poison ! 

THE metal thallium is apparently a dan
gerous poison. Therefore its use in hu

man medicine and in wholesale poisoning 
activities against rodents and other lower 
forms of life should be restricted until more 
is known about its action and the habits 
of the animals against which it is used, 
warns Dr. Marcus Ward Lyon, Jr., of South 
Bend, Indiana, in a note in Science. Similar 
warning against the use of thallium as a 
rat poison has recently been issued by the 
American Medical Association. 

Numerous deaths have followed the use 
of thallium as a depilatory for cosmetic 
purposes and in the treatment of  ringworm 
of the scalp, Dr. Lyon points out. Several 
fatal cases of  thallium poisoning have also 
been reported from the use of thallium-
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poisoned grain for the destruction of 
ground squirrels. Thallium is also poisou· 
ous to plant life. 

Besides total loss of hair, thallium poi
soning may produce slich symptoms as 
weakness, pains in the legs, neuritis, men
tal dis turbances, kidney involvements, ex
cess salivation, heart palpitation, and visual 
disturbances. In the latter cases, physicians 
were at a loss to explain the blurring and 
loss of vision, until they accidentally found 

The new American rail tire 

that a thallium depilatory had been used 
by all the patients. When this was dis
continued the vision improved. 

Studies by the Bureau of Investigation of 
the American Medical Association of the 
depilatory implicated in the poisoning 
showed that i t  contained over 7 percent of 
thallium acetate, whereas Raymond Sabour
aud, one of the first to use thallium for 
removing hair, warned against using it in 
any stronger concentrations than 1 percent. 
The sale of this depilatory has recently been 
prohibited in San Francisco.-Science 
Service. 

• 

New American Rail Tire 

FLASHING through the remote wilds of 
the Everglades of Florida at record mak

ing speed, a rail car equipped with a new 
type of pneumatic tires developed by Fire
stone has set a precedent which traffic ex
perts believe will have a vital bearing on 
the immediate future of transportation in 
this country. For a year or more Firestone 
engineers worked to perfect the pneumatic 
tires used on this trip. Florida was chosen 
for the run because under the blazing semi
tropical sun of the Everglades, the tires 
would be put to a severe test. The route was 
from Miami to Jacksonville. 

Commenting on the accomplishment, Mr. 
Firestone said that hundreds of miles of 
railroad tracks unused today may be put 
into service again through the development 
of this new type of transportation. He be
lieves that the pneumatic tired wheel will 
not only be a great boon to the railroad 
industry in reviving the operation of these 
unused lines, but that it will bring new 
speed and comfort to rail travel. 

With Clifford D. Smith, the engineer 
who has charge of tire development, at  the 
throttle, the car carrying three passengers 
hummed over the 405.7 miles in 378 min
utes, elapsed time, for an average speed of 
64.39 miles an hour, bettering by 42 minutes 
the best previolls rail run hetween the two 
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Florida cities made over a route 40 miles 
shorter. Deducting the 3 1  minutes for stops, 
the actual running time was 347 minutes or 
five hours and 47 minutes, for an average 
speed of 70.2 miles an hour. A maximum 
speed of 87.3 miles was maintained for sev
eral minutes between Baldwin and Jackson
ville. 

An important feature of the new rail 
tire is a device which assures safety in case 
of . deflation due to a puncture or tuhe 
failure. As a test the front left tire was 
punctured with a bullet from a caliber .38 
revolver while the car was going at high 
speed. The trip was continued at a speed of 
40 to 50 miles an hour. The car operated 
perfectly around curves and through 
switches on the deflated tire. 

• 

Snake Charmers and the Cobra 

SHORTLY after we puhlished in our 
May issue, the article "The Snake

Charming Sisters of Holy Popa," Mr. J. D. 
Marsh, of North Bloomfield, California, 
who says that he "lived for 13 years within 
50 miles of this extinct volcano Popa," 
gave in a letter further information, first
hand, concerning the cohra and the Orien
tal snake charmers. The most interesting 
parts of this letter are quoted helow. 

"The snake charmers have made my 
servant-quarters their temporary abode 
while exhibiting their snake charming 
abilities and incidentally begging for 
money. The snakes were all king cohras, the 
largest of which measured over 14 feet. 

"Unlike the Indian charmers, they did 
not remove the deadly fangs, but I noted 
that this group of  charmers, two women, 
one man and a boy, who yearly visited my 
bungalow arrived during the tropical fall or 
winter ; when the reason was requested the 
man answered that 'during the cool 
weather the snakes were sleepy, and were 
too alert and active for handling during 
the warm months.' They really handled the 
snakes during the hibernating period only 
or when these cold-blooded reptiles were 
sluggish, as Popa and the district in which 
these exhibitions were given are sufficiently 
far from the equator, 21 degrees N. latitude, 
to have a pronounced cool season of  nearly 
four months. 

"During all my many hunting excursions 
to and around Popa during these cool 
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months neither I nor any of the beaters 
saw a snake, but have had a number of 
coolies bitten during the warm weather, 
luckily with no fatalities. 

"Many thousands die annually in India 
and Burma from poisonous snake bites 
but, according to government statistics, this 
number constitutes only 35 percent of those 
bitten, for when in pursuit of food the 
snake's poison may all he expended in 
overcoming the victim, and if a person is 
hitten before a sufficient supply of poison 
is stored in the poison sacs, recovery gen· 
erally follows. 

"While the king cohra's poison is no 
more deadly than that of  the common cobra, 
due to the size and poison capacity of the 
former, recovery is  less frequent. 

"But to return to snake charming. Hindu 
snake charmers cannot charm a snake, in 
so far as my ohservations go, but they do 
possess snakes that will come to the shrill 
monotonous sound of the gourd hornpipe. 
In your ahsence, these snakes are, through 
intrigue with your servants, secreted around 
your bungalow, and upon your return home 
a sad· faced servant meets you with a tale 
of  your snake·infested hungalow and ad
vises calling a charmer to rid the premises 
of these deadly intruders. The charmer is 
duly called and demands a rupee for each 
snake captured and a promise that he may 
take possession of all snakes alive and un
harmed-always cobras. 

"The Burman snake charmer has not 
reached this nearly perfect stage of extor
tion and simply tantalizes a nearly dormant 
snake to a sluggish attack by performing 
squatting contortions in front of the snake ; 
failing in this he slaps it on the head or 
under the chin ; if the snake attempts to 
crawl away he is promptly seized by the 
tail and dragged back. When the snake is 
sufficiently aroused to strike, the charmer 
either avoids the deadly thrust or guards it 
hy deftly extending the arm in such a posi
tion that the charmer's wrist engages the 
snake's throat, or by deftly spreading the 
knees the snake's fangs engage the loongyi, 
or skirt, stretched taut between the knees. 

"Death from the bite of the cobra or 
the viper occurs anywhere from a few hours 
to 10 or 15 days, depending upon the size 
of the snake and the amount of poison in
jected, distance of wound from an artery or 
vital organ, and the health or physical con-

Harvey Firestone, stooping, examines the new tires after their long test 
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dition of  the victim. Fright also occasion
ally is the real cause of death. 

"In spite of all the deaths and suffering 
poisonous snakes cause the Indian and 
Burman, the Indian worships the cobra and 
will not kill them, while the Burman, a 
confirmed Buddhist, refuses in nearly all 
cases to take life of  any kind, though oc
casional exceptions are found in both races. 

"Due to this attitude of the natives, poi
sonous snakes are very plentiful in some 
localities. I personally killed 42 poisonous 
snakes in and around one bungalow in 
which I lived during a period of 18 months, 
though this was a very exceptional case. 

"In conclusion, the female king cobra 
with young is the only snake known to at
tack human beings without provocation ; 
her attack is swift and vicious." 

• 

Plane Skids Live Longer 

THE life of airplane tail skids made of 
nickel-chromium cast iron is three to 

five times longer than that of cast steel 
skids, according to  practical tests reported 
in the Nickel Cast Iron News. Results were 
compiled from 200 airplane landings, about 
one third on asphalt runways and the re
mainder on turf fields. 

• 
Plane Pilots Whip Freak "Skip 

Distances" 

A N atmospheric peculiarity known as a 
ft "skip distance" plays tricks with short
wave telephony from airplanes of United 
Air Lines. The voice of  a pilot of  a night 
airmail-passenger plane flying between 
New York and Chicago was heard clearly 
at Ft. Worth, Texas, a thousand miles dis
tant, when the ground station operator at 
Chicago could not hear him. Another pilot 
flying over Redding, California, was heard 
at Des Moines, approximately 1900 miles 
away, when his voice could not be dis
tinguished by the dispatcher at Oakland, 
only 300 miles distant. The voice of a flier 
over Kansas City was heard more distinctly 
at Spokane, Washington, than at Moline, 
Illinois, and a pilot flying over the eastern 
part of the state of  Washington picked up 
the voice of another airmail flier reporting 
his position to Oklahoma City. 

Provision is  made to counteract these 
unusual atmospheric conditions by having 
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the pilots covered not only by the home 
station but by distant dispatchers who can 
serve as middlemen between the pilot aloft 
and his designated station. 

• 

A Modern Observation Plane 

"A LL airplanes look alike." So it is often 
tl. said, with a great measure of truth, 
and the BJ Aircraft Navy Observation, the 
XOJ-I, looks like many other airplanes. 
Yet from an Army or a Navy point of view, 
there are very marked differences in planes 
that look very much alike but have en
tirely different characteristics from a ser
vice point of view. 

To the XOJ-I, we are informed by a re
liable authority, exhaustive wind tunnel 
experiments have given perfect co-ordina
tion of  control. It can be barrel-rolled 
both as a land plane and as  a seaplane, 
and can be flown upside down as a sea
plane. It is an incongruous and almost 
alarming sight to see it fly with the floats 
high up in the air, above the fuselage ! 

The XOJ-I is provided with a hook to 
work with the arresting gear on an air
craft carrier. The rear gun can be pointed 
skyward so that there is  defense even 
against the enemy plane swooping down on 
one's tail,  although it  has hitherto b een 
accepted that there was little or no de
fense against an enemy in such a maneuver. 
The cockpits have been studied with great 
care to give the occupants perfect vision, 
with maximum protection against the air 
blast and minimum air resistance. 

The greatest fear of the airplane de
signer, whether engaged on Army, Navy, or 
commercial types, is  that his craft may 
be over-weight and under·speed. The mak
ers of  the XOJ-I claim that they created 
something like a sensation with the Navy 
Bureau of Aeronautics when they delivered 
their plane for test, and it was proved to 
be  123 pounds underweight and 14 miles 
over its guaranteed speed ! -A.  K. 

-

Airplane Chairs 

IN the airplane everything must be of  
the  most refined construction because of  

the stringent limitations of weight. The 
weight must be kept down to a minimum 
and at the same time the required strength 
is enormous. 

The rear gun of the new Navy observation plane can fire upward to protect 
the craft against an enemy over the tail. Note arresting hook under fuselage 
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When the plane is maneuvering in the 
air, the force of gravity may be multi
plied three or four times. This means that 
a ISO·pound passenger in a chair may be 
pressing down with a weight of over 600 
pounds. If our drawing-room chairs had to 
support such weights they would b e  clumsy 
and bulky affairs. 

In the airplane, chairs supporting these 
enormous loads must not weigh more than 
ten pounds. Our photograph shows the 
latest product of  engineering art in a 

For maximum strength with light 
weight, plane chairs are of tubes 

chair produced by Metlab. This is not 
built of wood or even of a strong duralu
min alloy, but is  constructed of chrome
molybdenum steel tubing welded and fi
nally heat treated to a strength of 160,000 
pounds per square inch. This material has 
great shock-absorbing properties and in 
case of a crash the chair will crush before 
giving way. The safety belt is attached to 
the main diagonal side member. The model 
shown has a width o f  18 inches between 
the arms. Its frame weight is  only 9 pounds 
and the upholstery weighs 6 pounds. 

Designers spent arduous days in working 
up these chairs, giving them clean design 
and avoiding all corners or points that 
might catch in a passenger's clothing. By 
raising or lowering the seat the back is 
adjustable to three positions. 

The photograph of the chair is well worth 
studying. It is really surprising what en
gineers can do in commonplace things 
such as chairs, but a well-designed chair 
may be a real safety measure in  case of a 
crash.-A. K. 

-
An Effective Rejoinder for 

the Autogiro 

IN our March issue there appeared in 
these columns reports of  certain criti

cisms of the autogiro. 
While these criticisms were no doubt sin

cere and well meant, further personal in
vestigation of  the situation leads to the 
definite conclusion that such opinions were 
in some respects based on incomplete 
knowledge and in other respects affected by 
natural scepticism toward a new type. 

It is only fair to the men who have ex
pended so much energy and effort in devel
oping the autogiro that all sides of the 
picture should be  given to our readers. 

There is the question of the rapidity 
with which the art of autogiro flying may 
be acquired. It is  quite true that a man 
cannot just sit down in the cockpit, re
ceive a few words of instruction and take 
off. But there are very few people capable 
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of performing a similar feat in their first 
experience with an automobile. Autogiro 
instruction is needed, but experience shows 
that a man can "solo" in an autogiro more 
quickly than in an airplane. 

The airplane pilots who claim that an 
autogiro is very difficult to fly are experi. 
enced aviators who expected to be j ust as 
expert in handling a 'giro for the first time, 
as they are with an airplane after hundreds 
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fact which is forgotten in the comparison 
of the two types. If an airplane lands nor
mally at 50 miles per hour, and to increase 
safety it were desired to land at  half this 
speed ( which is what the autogiro can do ) ,  
it is necessary to multiply wing area by 
four. If the airplane designer started with 
a wing area of 150 square feet for a craft 
of moderate size, he would have to use an 
area of 600 square feet to sec ure a landing 

Our air strength may be relatively low, but this view is impressive 

of hours of flying. There is a very definite 
analogy here with the case of the skilled 
land-plane pilot who handles a seaplane for 
the first time. Full of confidence, the land 
pilot may nevertheless make an exhibition 
of himself with a flying boat, taking off too 
soon, "porpoising" or settling back roughly 
on the water, and subsequently making a 
very poor landing. If the airplane pilot 
would treat autogiro flying with confidence 
but also with respect he would find an 
hour or two quite sufficient for the addi
tional wrinkles required and would change 
his viewpoint entirely. 

Another criticism raised against the auto· 
giro is on the score of accidents. It is quite 
true that a number of autogiros flown in 
America have been damaged ; but so far 
no commercial or private-owned autogiro 
has been completely washed out, and in no 
case has there been even a serious accident. 
Where accidents have occurred, they have 
for the most part been due to lack of ex
perience in slow flight. If pilots will be 
patient enough to receive a Ii ttle instruc
tion, the accidents will largely disappear. 
The general public and the daily press, 
free from prejudice, have perhaps a truer 
sentiment in the matter and consi der the 
autogiro to be a very safe form of craft. 

On the score of  performance, it is quite 
true that the autogiro to date lags consid
erably behind the performance of  the air
plane for the same loading per horse
power. But the autogiro is young, and a 
200 horsepower autogiro has been defi
nitely clocked at llO miles per hour. Re
finements and improvements tending to 
greater speed are constantly being intro
duced. In considering climb, it is also 
worth noting that the autogiro has a rate 
of climb which compares very favorably 
with that of the airplane, and has perhaps 
a better angle of climb. For purposes of 
getting out of a small field, it i s  the angle 
or steepness of  the climb which is im
portant and not the actual rate of  climb. 

speed of 25 miles per hour. Even if the 
airplane designer made use of slots and 
flaps or other lift increasing devices, it is 
doubtful whether he could do with less 
than 300 square feet to achieve this 25 
miles landing speed, but he would then 
have actually a slower craft than the auto· 
giro ! 

The absence of the dangerous spin, the 
ability to glide in on a very steep path, 
almost vertically if need be, the practical 
elimination of the landing run, the decrease 
in "bumpiness" in gusty weather are 'giro 
advantages of  the greatest value. 

The most impartial view o f  the situation 
is this : For certain types of flight work 
such as fast air transport the airplane has 
a definite superiority. For other types of 
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flying, such as "popular" flying, flying in 
rough or restricted territory, and so on, the 
autogiro is likely to render the greatest 
possible service. 

It seems, in fact, useless to argue as to 
the superiority of one type over the other. 
They are both here to stay, both valuable 
in their appropriate spheres, both likely to 
be continuously useful ( until a gravity an
nihilating device makes even flying old
fashioned ! ) .-A .  K. 

-
Our Air Strength 

T
H E  strength of our air forces has been 
variously estimated at third, fourth, 

and fifth place in the world's armament, 
and there has been a great deal of con
troversy as to whether the five-year avi
ation program of the Army and Navy has 
been successful or not. 

There is a little reassurance in our pic
ture of  three squadrons of Boeing Wasp
powered pursuit planes lined up at Self
ridge Field, Michigan, which is the base 
of the Army Air Corps' First Pursuit 
Group. These trim biplanes are capable of 
a top speed of  around 190 miles per hour 
and can be maneuvered in every imaginabl e 
way by their experienced pilots. It would 
be an unpleasant thing to have these air
planes in formation attacking one's bomb
ing plane ! -A. K. 

• 

Folding Wings 

�LDING wings are designed, of course, 
.1' to save hangar space which is a source 
of  expense to the airplane owner, and to 
make the handling of  the airplane easier 
on the ground. 

Pilots are sometimes a little worried by 
the folding wing mechanism. They think 
that a wing which can be folded back may 
not be perfectly safe, but of late years 
our constructors have learned the art of 
so designing folding wings as to leave no 
doubt of their security and have also made 
the folding mechanisms extremely simple. 

An interesting example of  this folding 
wing mechanism attracted much attention 
at the Detroit Aircraft Show. This was in 

There is one very striking yet simple With wings folded, this plane can be stored in a nine-foot space 
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the new Kinner Airster, a moderate priced 
two-seater plane equipped with a 100-horse
power Kinner engine. The tendency in 
plane design for private ownership is to 
seat passengers side by side. It is  far 
too lonely to undertake long flights with 
tandem seating ; that is, with one seat 
behind the other. Moreover, side by side 
seating makes flight instruction perhaps 
a trifle easier. 

The Kinner Airster with its low wing 
has a span of 36 feet, mean chord of  5 feet 
6 inches, an over·all length of 24 feet, and 
200 square feet of  wing area. The gross 
weight is only 700 pounds, so that the land· 
ing speed is low, while the top speed is 
1 10 miles per hour. 

Our photograph shows the folding wings 
in the backward position. One man can 
fold the wings in approximately three min-

utes, which permits storage of  the plane 
in a nine· foot space. 

The wings are positively locked when in 
flying position and a simple screw crank 
located at the leading edge of each wing 
quickly pulls back the front pin. The 
wings can then be swung around by hand 
without any effort, hinging about the rear 
spar.-A. K. 

• 

More Aviation Engine Power 

THE demand for more power by Army 
and Navy and commercial aviation is  

apparently insatiable. Moreover, this  power 
must be obtained as far as possible without 
increasing the weight of the power plant. 
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Consequently, our airplane engine manu· 
facturers are always hard at work increas
ing what is known as the specific output ; 
in other words, the horsepower o utput for 
a given volume of cylinder displacement. 

The first line of  attack is to increase 
compression ratios ; that is, the ratio of  the 
total volume of  the engine cylinders to the 
small volume occupied by fuel mixture 
when the piston is at the top of  the com
pression stroke. The greater the compres
sion ratio, the greater the power delivered 
and the greater the efficiency of  operation. 
Unfortunately, as the compression ratio 
increases, the danger o f  detonation or pre· 
ignition and knock also increases. Fortu
nately, our large oil companies have now 

-
Right: A good example of modern air
plane engine design in which the manu
facturers have increased the specific out
put by refinements in design. Left: One 
of the master rods of the new engine 

-
produced fuels which have much higher 
anti·knock ratings. Whereas a few years 
ago a compression ratio of  five to one was 
considered the practical limit, now it has 
been pushed to well over six to one. 

Another line of attack for increasing 
power has been the "step-up" of the rate 
of supercharging at sea level. The gear
driven superchargers now rotate consider
ably faster than in early days and it is  
possible to operate engines at full throttle 
at sea level with supercharging ratios which 
were formerly possible only at high alti· 
tudes. Simultaneously with increased com
pression ratios and greater supercharging 
have come other refinements in design. 

Master rods such as shown i n  one of 
our photographs have been strengthened ; 
forged pistons have been substituted for 
cast ; crank pins have been hardened ; oil 
systems have been improved to permit the 
use of high bearing pressure. Crankcases 
are being forged from aluminum alloys in
stead o f  being cast ; cylinder heads are 
more completely finned to provide the great· 
er cooling necessary. 

As the engine rotates faster and faster, 
gear reductions are incorporated to keep 
down excessive speeds of  the propeller. 

Our photograph shows a Pratt and Whit· 

To prevent corrosion of metal in airplanes, manufacturers now treat metal parts 
of planes electrolytically in tanks such as these which are in the Boeing plant 
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ney Hornet Engine of the direct· drive type 
developing 525 horsepower and weighing 
only 780 pounds. Some of the new Hornets 
develop 650 horsepower with only a com
paratively slight increase in weight. These 
air·cooled engines weigh less than one and 
a half pounds per horsepower.-A. K. 

-
Preventing Corrosion in 

Airplanes 

IN the practical construction of the air
plane, one of the important problems 

is  the protection of the aluminum alloys 
against corrosion under ordinary atmos
pheric conditions. When the aluminum al
loy is exposed to a salty atmosphere, as 
is the case with flying boats or seaplanes, 
the danger of  corrosion is more pronounced. 

Corrosion may destroy the metal or cause 
the surface to become brittle. Either condi
tion is disastrous from a maintenance and 
safety point of  view. The aluminum alloys 
which are susceptible to corrosion contain in 
addition to the aluminum a certain amount 
of  copper, silicon, and magnesium. The 
pure aluminum itself is  free from corrosion 
to a high degree. Accordingly, a material 
called Alclad is  frequently used ; it consists 
of a strong alloy core with integral surface 
layers of  pure aluminum. Of course, the 
introduction of  the comparatively weak 
aluminum on the surface increases the 
weight for a gi�en strength, and this is a 
decided disadvantage. 

Another way of protecting aluminum 
alloys is to use a paint coating which must 
be applied with extreme care. The surfaces 
must be absolutely dry and clean. Oil and 
dirt may be removed by chemical cleaners 
or by mechanical methods. 

Still another and perhaps the most satis
factory of  all methods of preventing corro· 
sion is what is known as the Anodic proc
ess. The material to be treated is  placed 
in an electrolytic solution, generally one of 
chromic acid. The temperature of the bath 
is maintained at 40 degrees, Centigrade. A 
current of low amperage is applied at a 
voltage increasing gradually to 50 volts. 

After the parts have been submitted to 
this electrolytic bath for an hour or so, 
a complete oxide film is  formed over the 
surface. Now since corrosion is itself a 
process whereby the metal combines with 
the oxygen of the air, the artificially in· 
duced oxidation of the surfaces prevents 
all further corrosion or oxidation. 

Our photograph shows the long Anodic 
tanks used at the plant of the Boeing Air
plane Company in building Navy planes. 
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The new gasoline cutting torch which, according to 
careful tests, has proved more economical than those 
using other fuel gases. The gasoline enters the torch 

at C, is led into the spiral heating chamber where 
it is vaporized by the pilot light near the tip, and 
is then mixed with high pressure oxygen at the tip 

Such tanks are now a part of the equipment 
of all the best airplane manufacturers and 
are rendering useful service to that phase 
of industry.-A. K. 

-

Aerial Firefighting 

T
HE Wright brothers certainly could not 
have foreseen all the uses to which the 

airplane would eventually be applied. In 
the Weekly Underwriter is described a 
curious example of the service which avi· 
ation can give at times. A farmer living 
near Evansville, Indiana, saw fire consum· 
ing his barn, granary, and smoke house. 
The wind blew the flames towards his 
house, which was apparently doomed. Then 
came an intrepid aviator who swooped low 
between fire and dwelling so that the pro· 
peller's backwash changed the direction 
of the air flow. Forty or 50 of these flights 
saved the day, so runs this extraordinary 
yet credible story.-A. K. 

• 

Oxygen Equipment 

T
HE cold and unbreathable air at high 
altitudes spells mystery and danger to 

all of us. With the pilots of the Navy, the 
use of oxygen in flights at 25,000 feet and 
over is a matter of routine. At the same 
time extraordinary care is taken that the 
oxygen apparatus does function when 
needed, since its failure may mean death. 

The equipment used is, in reality, very 
simple. The following are the elements and 
the process by which the pilot is supplied 
with the "make-up feed"· of oxygen as the 
Navy calls it. The initial supply is con
tained in the flask at a pressure of about 
120 atmospheres, or 1800 pounds per square 
inch, which would be extremely dangerous 
if it were suddenly freed. From the flask 
the oxygen is led through heavy-walled 
copper tubing to a regulator, which is with
in reach of the pilot and by which the pres· 
sure is reduced to a pressure suitable for 
breathing. This pressure reduction is ac
complished either by manual control of 
the pilot, by automatic control, or by a 
combination of the two. The oxygen, at re
duced pressure, is then finally led to the 
pilot, sometimes passing through a flow· 
meter which indicates the actual rate at 
which the oxygen is being supplied. 

For moderate high-altitude work most 
pilots prefer to "smoke" the oxygen; that 
is, to take in the oxygen through a pipe
stem on the outlet tube held in the pilot's 
mouth. This is the simplest method since 
it permits the individual to breathe freely 
of the outside air while being fed the con
centrated supply of additional oxygen. The 
pilot can then readily adjust the percentage 
of oxygen he requires. 

If oxygen is llsed at any height about 

15,000 feet, and is cut off on descent at 
about 12,000 feet, all ill effects such as 
nausea, and so on, are avoided. 

While the apparatus is simple in prin· 
ciple and construction, there are neverthe
less a good many precautions to be ob
served. The oxygen must be pure and dry. 
If the oxygen has a large moisture content 
it may freeze in the regulator with very 
unpleasant results. It is possible that when 
the oxygen begins to freeze, the pilot will 
gradually "go out", without realizing what 
is happening. 

There are some simple methods of check
ing up on one's physical condition while 
at altitude. One wrinkle is merely to ob
serve frequently a particular instrument 
or a wing brace, or similar part of the 
airplane. If the object becomes blurred, 
the pilot is immediately warned that some
thing is amiss with his oxygen supply. 

Our Navy pilots certainly have an adven
turous Jife!-A. K. 

-

Faster, Lighter, Better Trolley 
Cars 

B
ULLET.TYPE, high-speed, light·weight 

trolley cars have been placed in inter
urban service from Fonda, Johnstown, and 
Gloversville to Amsterdam and Schenec· 
tady, New York. Weighing less than half 

seats for 48 passengers; the cars replaced 
weighed 86,000 pounds and seated 54 pas
sengers. 

To meet the requirements of the trolley 
line, the motors are geared for a maximum 
speed of 60 miles an hour, operating with 
full voltage ( 600 volts) on level track. 
Each car is equipped with four 50-horse
power motors, and General Electric air 
brakes. The new cars can be stopped in 
from 30 to 35 percent less time and in 
from 25 to 30 percent less distance by rea
son of their magnetic track brakes, which 
are additional to the air brakes. These mag
netic brakes clamp down on the rails, 
greatly increasing the amount of braking 
surface. The cars are capable of accelerat
ing at two miles per hour per second, 
sufficiently fast to hold their own with 
automobiles stopped by traffic lights. 

• 

Gasoline Cutting Torch 

A 
NEW cutting torch which does any 
work that the acetylene torch will do, 

but is far more economical and is absolutely 
safe insofar as flash-backs through the fuel 
lines are concerned, has been brought out 
by Topping Brothers, of New York. Two 
gallons of gasoline used with this torch 
will cut as much material as the full size 
acetylene container of 250 cubic feet used 

One of the new streamlined, speedy, light weight cars used on a New York route 

as much as the cars they have replaced, reo 
quiring only half as much electric power 
for operation, and capable of higher run· 
ning speeds and quicker stopping because 
of their magnetic track brakes, they have 
decreased the scheduled time of runs by 
from 15 to 20 percent. 

The five cars which have been placed in 
service were built by the J. G. Brill Com· 
pany of Philadelphia, and were electrically 
equipped by the General Electric Company. 
They weigh 42,000 pounds each, and have 

with the regular acetylene torch, and no 
greater volume of oxygen is used in cut· 
tiug given thicknesses of metal. Thus the 
full weight of the gasoline cutting equip· 
ment is only 18{) pounds and the carriage 
is narrow and convenient contrasted to the 
cumbersome 440 pounds of the acetylene 
equipment. 

An accompanying illustration gives a 
sectional view of the new torch. The gaso
line supply enters the torch at C, from 
which point it is led into the spiral heating 
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chamber. In this chamber the liquid gaso
line is vaporized by the heat generated by 
the pilot light. The end of valve A, which 
is cone shaped, - controls the supply of gaso
line vapor entering the mixing chamber. 
This chamber is located in the head of the 
torch. The tip of valve A is also the end 
of the low pressure oxygen line and the 
amount of oxygen mixing with the gasoline 
vapor is controlled by valve E.  The fuel 
vapor and low pressure oxygen enter the 
mixing chamber at the same point and are 
perfectly mixed through the action of the 
slotted baffle within this chamber. The high 
pressure oxygen is led to the end of the 
tip and controlled in the same way as in 
the ordinary acetylene torch. 

e 
Sweetest Sugar Made From 

Artichokes 

SlJGAR that is "sweeter than sugar" is 
the product of a model experimental 

plant at Iowa State College. Here Profes
sor J. H. McGlumphy and J. W. Eichinger 
have developed a process for the production 
of levulose, a form of sugar which is 
sweeter than ordinary sucrose or cane sugar, 
and which has never before been produced 
at a cost permitting commercial exploita
tion. 

The source of their sugar is the Jerusalem 
artichoke which contains from 7 to 24 per
cent of levulose_ The artichoke is said to 
produce more sugar per acre than any 
other plant except sugar cane, while the 
cost of production per acre is less than for 
any other sugar-yielding plant. 

The artichokes are harvested about No
vember 1 ,  washed, sliced, and dried. The 
dried chips will keep indefinitely without 
losing their sugar content. As needed, 
chips are "extracted" with hot water, dis
solving out the sugars. This solution is 
acidified to convert the natural inulin and 
levulin to levulose which is  then precipi
tated by the addition of lime. It is at this 
point in the process that Prof. McGlumphy 
has developed a new technique that makes 
the process commercially practical for the 
first time. After precipitation, the lime is 
liberated from the lime levulate by carbon
ation, the calcium carbonate filtered out, 
and the filtrate evaporated in vacuo to a 
thick syrup. Crystallization is accomplished 
by' the usual sugar-house methods. 

Levulose possesses unique properties 
which will make its introduction into our 
list of available sugars invaluable. These 
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properties have been so widely discussed 
in scientific and popular literature that an 
almost ready-made demand awaits the ad
vent of levulose. Chief among its possible 
uses is to supply the desire for a sweet and 
the necessity of carbohydrate to the ever 
increasing number of those suffering from 
diabetes. The high solubility of levulose 
makes it valuable for cold drinks. It has 
been used for infant feeding, since it is one 
of the most easily digested of the sugars.
A. E. B. 

-

Avoid Nasal Infection 

THE germ or virus causing infantile 
paralysis is not carried by lower ani

mals but is confined to man. It enters the 
body chiefly through the membranes of  the 
nose, and passes along the nerves of smell 
to the brain and spinal cord, where its 
main attack on the body is made. These are 
the conclusions which Dr. Simon Flexner, 
director of the Rockefeller Institute for 
Medical Research, has reported to the Na
tional Academy of Sciences. 

The germ's chief avenue of escape from 
the botty is back along the nerves of smell 
from brain and spinal cord to nasal mem
branes, Dr. Flexner said. This indicates 
that the nasal secretions carry the germ 
and may be the means of spreading it to 
cause new cases of the disease.-Science 
Service. 

• 

Tires for Shoes 

AFTER America has worn out its auto-
1\. mobile tires, peasants in Mexico, 
China, Spain, and Portugal get a lot more 
mileage out of them. Not that the impov
erished peasants drive on them, for a mo
tor-car is a "rara avis" on the sagebrush or 
mesquite-covered wastes on which so many 
of them live_ They shoe themselves with 
the tires, instead. 

Every year, America exports more than 
50,000,000 pounds of discarded rubber, 
valued at more than a million dollars. 
Most of it is cut up into sales for primitive 
types of shoes worn by natives of many 
foreign lands. 

In Spain, shoes known as "alpargatas," 
with rope or rubber soles, are popular in 
the rural districts. Within recent years, a 
type of this shoe, known as the "arbaca," 
with sales made from the discarded auto
mobile tires, has become very popular. 

Next to Spain, China and Hong-Kong 
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provide the best markets for America's old 
automobile tires. Chinese coolies cut the 
tires into soles for their cheap shoes. The 
thinner and more worn parts of the old 
tire are cut out by hand to make shoes for 
'rickshaw pullers. The sale price is about 
three cents a pair. 

Shepherds in Portugal use inner tubes as 
overshoes for their wooden sabots and 
pieces of casing as supplemental sales and 
heels on wooden shoes. At Portuguese coun
try fairs, it is not uncommon to find two or 
three stands dealing in used American tires 
and tubes. 

In the accompanying photograph is shown 

A stage headliner displays sandals 
made of old tires ; shows a new one 

a pair of the "arbaca" such as the Mexican 
peons wear. Miss Ann Greenway, display
ing the shoes, smilingly admits that she 
would not care to have to walk far in them. 

The tire on the car is the new General 
streamlined Jumbo. 

• 

Society of Tool Engineers 

To advance, promulgate, and further the 
arts and sciences of tool engineering, to 

hold readings and discussions of profes· 
sional papers and reports at meetings, and 
to publish and disseminate such papers 
and reports to members, the American 
Society of Tool Engineers has just been or
ganized with headquarters at 8316 W ood
ward Avenue, Detroit. Its officers, to hold 
office until April 1933, are tool designers or 
executives of nationally known companies 

General view of the semi-works plant at Iowa State Col. 
lege where sugar is extracted from Jerusalem a�tichokes 

Professor J. H. McGlumphy and J. W. Eichinger in the 
experimental sugar mill, showing complex apparatus 
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Installation of airplane propellers for forced-draft cooling of condensers 

in the Detroit area, the president being As
sistant Chief Tool Designer of the Packard 
Motor Car Company, and the vice president 
being Tool Designer of the Chrysler Cor
poration. 

We extend our felicitations to the organ
izers. As a forum for the exchange of ideas 
and knowledge of tool design, the associa
tion has a promising future. 

• 
Chemicals in New Gas 

Refrigerator 

REFRIGERATION from a gas flame is 
hardly a novelty, since an automatic 

refrigerator operating on this principle has 
been successfully marketed for several 
years. However, the announcement that 
General Motors, whose "Frigidaire" had 
come to be almost synonymous with electric 
refrigerators, is placing a gas-operated unit 
on the market has caused something of a 
stir. 

The new refrigerator, to be known as 
the "Faraday," operates on the solid absorp
t ion principle, using strontium chloride 
powder with lithium nitrate as a binder for 
the absorbent_ The refrigerant is liquid 
ammonia, and a fluorinated hydrocarbon 
l iquid transfers the heat to and from the 
absorber. When refrigeration is needed, 
the ammonia vapor is evaporated from the 
s trontium chloride absorbent by heating_ 
This causes the ammonia vapor to flow 
through the condenser. It changes to a 
liquid and continues to the chilling unit. 
The absorber is  connected by a single tube 
to the freezing unit in the food compart
ment_ 

The absorber unit is very compact and 
if desirable can be  located on a shelf or in 
the basement at a distance of several feet 
from the freezing unit. Its placement does 
not in any way interfere with the operation 
of the temperature regulator which remains 
on the cabinet. A new type of  metallic 
insulation is used which provides enlarged 
storage space inside the cabinet.-A. E. B. 

• 
Airplane Propellers in Power 

Plant 

AIRPLANE type propellers are now in 
.tl. use in the largest forced draft cooling 
towers in the world-a feature of the Haw
thorne Works of the Western Electric 
Company, Inc., near Chicago-for the pur
pose of cooling the condenser water used 
in the electric generating plant. Each re
inforced concrete tower, 180 feet long by 

38 feet wide by 50 feet high, is divided into 
eight independent compartments served by 
airplane type propeller fans, placed on 
each side, for forcing air up through the 
tower_ 

The two towers have a capacity of cool
ing 3,648,000 gallons of  water per hour 
17 degrees, Fahrenheit, or, speaking in 
terms of refrigeration, equivalent to  the 
manufacture of about 900 tons of  ice per 
hour. ( This would be sufficient for ice-box 
requirements for about 1,500,000 families. ) 
The condenser water is pumped to a distri
bntion system of troughs near the top of 
the tower and from there falls downward 
through a current of  rushing air, forced 
upward by the airplane propeller fans_ For 
the purpose of dividing the water into 
small drops and to produce an inter
mingling of opposing currents of water and 
air, the inside of the tower is provided with 
a network of cypress wood slats. The 
water after falling through this network is 
collected in a four million gallon concrete 
reservoir, which serves also as a ready 
supply for fire protection purposes. 

• 
New Pop Corn Variety Pops to 

Greater Size 

POP-CORN specialists have surpassed 
the record of two blades of grass for 

one. Through selection, they have produced 
a new strain which pops to 26 times its orig
inal volume. 

The new strain, a yellow pearl pop corn 
named Sunburst, was produced during a 
seven-year period by agronomists of the 
United States Department of Agriculture 
in co-operation with the Kansas Agricul. 
tural Experiment Station. 

They produced the new strain by test
ing ears of  pop corn and retaining for 
seed the ones which gave the greatest 
volume of popped corn. The test consisted 
of popping a sample of the seed from each 
of the selected ears and measuring the 
volnme of the resulting popped corn. Each 
sample was also tasted for flavor and tex
ture. The remainder of the seed on the 
good ears was kept and planted the fol
lowing year. The process was then repeated 
year after year. 

Although the testing was a long job, it 
proved worth the effort in producing better 
popping corn. It took one man a day to 
test from 60 to 75 ears of corn. However, 
the new strain showed an average of 26 
times the volume of the seed when popped, 
while Queen Golden, the variety from which 
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Sunburst was developed, gives only about 
19 times the volume of the grain. 

Such careful selection of seed, while not 
practical for the small grower, has possi
bilities for the commercial grower of pop
corn seed, declare the agronomists who 
made the Kansas tests . 

• 

Amateur Gem Stone Polishers 

IN our March issue, Mr. J. H. Howard in
troduced a new hobby : "Gem Stone Cut

ting for the Amateur." Evidence obtained 
since the publication of that article indi
cates that several hundreds have taken up 
or plan to take up this hobby. On this page 
we publish a photograph of a beautiful 22-
inch necklace of rich rose quartz made by 

An amateur gem polisher's result 

Mr. Howard. It is desired to publish other 
photographs of amateur gem polishers' 
work performed according to Mr. Howard's 
practical instructions, devoting a special 
feature page to them if enough are sub
mitted. Preferably, such photographs should 
be on glossy paper as these can be more 
easily reproduced. Credit will, of course, 
be given to the amateur workers in each 
case. 

• 

Gassing Ants in the Lawn 

A CCORDING to entomologists at the New 
.tl. York State Agricultural Station, the 
most effective means of ridding lawns of 
ants is to "gas" the insects with carbon 
bisulfide placed in holes in the ground 
around the infested area. One treatment is 
usually sufficient, say these specialists, and 
will have no harmful effect on the lawn. 

"Ants may show themselves in various 
ways in the lawn, some species building 
quite conspicuous and unsightly nests or 
'hills' while others cover wide areas in the 
lawn with the openings to their under
ground quarters," says the statement by the 
Station workers. "In either case the treat
ment is the same-gassing with carbon bi
sulfide. 

"The best way to get the fumes of the 
carbon bisulfide into the ant colonies is to 
make small holes about 8 to 12 inches deep 
and 6 to 8 inches apart around and through 
the infested area in the lawn. In each of 
these openings, place one tablespoonful of 
the carbon bisulfide and cover it immediate
ly with soil. The treatment is made more 
effective by placing a wet blanket over the 
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infested area for about four hours to con
fine the gas. Carbon bisulfide is heavier 
than air and will replace the air in the 
tunnels occupied by the adult ants and the 
immature stages of the insects, thus effect
ing a quick death. One treatment usually 
suffices as most of the adults will be killed, 
and the young, if not killed outright, can· 
not survive without the care of the adults. 

"It is not necessary to purchase highly 
refined carbon bisulfide, which is often 
quite expensive, the so-called 'technical' 
grade being entirely satisfactory for the 
purpose. Carbon bisulfide is highly inflam
mable and should be handled and stored 
with just as much care as would be exer
cised with a similar amount of gasoline. 
Also, special precautions should be taken 
while working with this material to avoid 
close contact with a lighted pipe, cigarette, 
or cigar." 

• 

Test Corrosion of Welded Joints 

METAL welding has been developed to 
such an art that, nowadays, no one 

questions the physical strength of a welded 
joint. A factor that still bothers engineers, 
however, is the tendency for corrosion or 
rust to begin at a welded joint. In a weld 
of low·carbon steel, for example, corrosion 
may be  expected to start in the zone where 
weld metal meets parent metal. At this 
point, according to the electrolytic theory 
of corrosion, a potential difference may ex
ist which is responsible for an accelerated 
attack. Oxides and other heterogeneous 
particles, if  present in the weld, tend to 
hasten corrosion by the formation of elec
trolytic cells. The soil corrosion of  pipe line 
is an example. A more homogeneous weld 
should be expected with coated welding 

wire than with bare electrodes since the 
coating resists the entrance of foreign ele
ments. 

To corroborate many facts already known 
on this subj ect and to uncover others, a 
special corrosion device has been built by 
the Westinghouse Research Laboratories 
which greatly hastens the slow process of 
rust. In it the test specimens are subjected 
to intermittent immersions in a corroding 
liquid. The apparatus suddenly immerses 
the samples for a definite period, leaving 
them at rest, and then exposes them to air 
for a definite period. The samples are mov· 
ing only when being lowered or raised-a 
time which is a very small fraction of the 
cycle. 

Samples are suspended from a rack by 
glass hooks, horse hair, or silk, and a motor
driven crank shaft raises and lowers the 
rack. The driving motor is controlled by a 
timing device composed of a synchronous 
motor operating a contact, which causes the 
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motor periodically to turn the crank shaft 
a half revolution. The timing can be set 
for any cycle of test operation. To obtain 
reproducible results the corrosive liquids 
are kept at a constant temperature by cir· 
culating water of a constant temperature 
along the outside of the vessels containing 
the corrosive liquids.-A. E. B. 

• 

Copper-lined Ether Containers 

ANESTHETIC ether is best preserved in 
ll. its original purity by copper-lined 
containers, and when packaged under these 
conditions will remain entirely free from 
impurities for an indefinite period. 

Investigations on this subject are reported 
by F. W. Nitardy and Dr. E.  C. Billheimer 
of the Chemical and Pharmaceutical Labo· 
ratories of E. R. Squibb and Sons, Bronk· 
lyn, New York. 

Experiments were made, according to the 
report, with various types of containers 
used by both domestic and foreign manu· 
facturers of  ether including ordinary tin 
cans, and bottles made of glass of varying 
types and degrees of transparency, wrapped 
and sealed with various materials designed 
to protect the ether from deterioration. 

"It was found," the report states, "that 
peroxide-free anesthetic ether packaged in 
containers of  this type almost invariably 
developed peroxides after varying storage 
periods, but that the same ether packaged 
in copper·lined tin cans, even though kept 
at elevated temperatures over long periods 
of time, remained free from peroxides or 
other decomposition products for an in· 
definite period." 

The superiority of copper as a lining for 
ether containers, in preserving the original 
purity of the ether, was demonstrated in 
earlier tests, and has now been confirmed 
by these later investigations and by mar· 
ket experience. 

"The purity of ether," Mr. Nitardy and 
Dr. Billheimer state, "is of extreme impor. 
tance and should be a subject of interest 
to the layman because of  the harmful ef
fects which may result from the use of 
ether which is contaminated with only a 
small percentage of peroxide. 

"There recently appeared in the medical 
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literature a report of an investigation into 
the reasons for the development of pneu
monia in certain patients following surgical 
operations in which contaminated ether 
was employed as an anesthetic. Experi
ments were conducted in which the be
havior of oyster cilia was observed when 
treated with pure ether and with ether 
containing 0 .003-5 percent peroxide . 

"It was found that pure ether was not 
particularly toxic to the cilia, but that the 
contaminated ether produced prompt 
paralysis of the ciliary mechanism. Ether 
containing 0.01·0.02 percent peroxide had 
the same general but more deleterious ef
fect. The conclusion drawn from this work 
is that the impure ether causes paralysis of 
the ciliary mechanism so that there are no 
active cilia to expel cocci during anesthesia, 
thereby giving ample opportunity for the 
development of pneumonia. Investigations 
are being extended to mammalian cilia to 
determine whether this effect is also ob
served in higher animals." 

-

New Talkie Film Printer 

A DEVICE for simultaneously printing 
pictures and sound-wave records on 

talking motion-picture film, resulting in 
fuller tone effects and clearer and better 
defined pictures, is announced by Bell & 
Howell Company. With the new machine, 
pictures and sound records are printed in 
one operation instead of  separately. The 
printer is  fully automatic, and one un
trained worker can operate six machines. 

After a film mask, or matte, has been 
made for the original negative film shot by 
the cameraman on location, and another 
matte for the sound record has b een pre
pared, negatives and mattes are threaded 
into the machine in synchronism, and every
thing is  ready to go. The masks, or mattes, 
automatically adjust the printing light in
tensity at every change of scene for both 
pictures and sound. 

Once set up, the machine will turn out 
any number of finished prints without any 
other attention than that of  threading fresh 
film stock and pushing the starting lever. It 
is entirely "fool proof," and cannot func
tion if any of its parts are not correctly 

Below: A laboratory set-up to test the corrosion of welded joints, in which the 
corrosive action is speeded up. Left: Close-up of one of the glass immersion units 
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set. Accidental burning out of a lamp, 
breakage of film, or any error in threading, 
will lock the machine, or stop it automati
cally if the accident occurs while the ma
chine is  in operation. 

• 

British Amphibious Tank 

THE effect of the introduction into 
modern armies of armored vehicles, 

both tracked and on wheels, has been revo
lutionary in its influence upon the appli
cation of tactical principles. Illustrations 
on this page show the Carden-Lloyd am
phibious tank which is  able to cross wide 
stretches of water as well as to travel at 
high speeds over roads and fields. Should 
a commander in a future war wish to make 
a wide strategical turning movement against 
an enemy who is relying on a water line 
for protection, he will be enabled, by form
ing a flying column of  tanks of this nature, 
to strike at the flanks of his enemy from 
whatever direction he pleases. 

This amphibious tank is the result of 
much research and development work by 
the well-known British firm of  Vickers
Armstrongs, Ltd. It has all the fighting 
qualities of the latest light tanks of com
parable size, but, in addition, can navigate 
deep water with the same ease with which 
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"rubber." Chemists found that the same 
compounds formed in the synthesis of  the 
rubber compound from acetylene gas could 
be dissolved in coal-tar naphtha or xylene 
to produce a paint base which is about 15 
times more impervious to 

'
moisture than 

equally thick films of linseed oil paint. The 
compound from which Duprene, the arti
ficial rubber, is produced, is known as 
monovinylacetylene. Its first cousin, divinyl
acetylene, produces the new paint base, to 
which duPont chemists have given the name 
"S-D-O" an abbreviation for "Synthetic 
Drying Oil." 

According to O. M. Hayden, writing in In
dustrial and Engineering Chemistry, S-D-O 
base is an amber-colored, viscous liquid 
soluble in all proportions in aromatic hy
drocarbons. When applied to a surface, it 
hardens by a chemical change known as 
polymerization instead of  by the absorption 
of oxygen from the air. The rate of harden
ing is much faster than that of natural dry
ing oils. S-D-O films usually dry dust-free 
in from 60 to 90 minutes, and tack-free in 
from one to  two hours, depending on the 
thickness of the film, temperature, air cir
culation, and the presence of driers or 
inhibitors. They reach a high degree of 
hardness in from 12 to 24 hours, and are 
fully polymerized in 48 hours. 

Above: The British amphibious tank that has a road speed of 40 miles per hour 
and a water speed of six. Below: The tank as it appears over its depth in water 

it crosses rough country. On land, trac
tion is obtained by means of an articu
lated tread, while in the water, the tank 
is propelled by a marine propeller and 
steered by a rudder_ Change from one 
method of propulsion to the other, as when 
entering or leaving the water, may be so 
quickly effected that movement forward 
is uninterrupted. 

Two men coustitute the crew of this 
tank. It carries a machine gun and 2500 
rounds of ammunition_ It weighs approx
imately 2')i tons, is well armored with 
special bullet-proof plate, and naturally is 
of  water-tight construction up to the con
ning tower. Its road speed is 40 miles per 
hour, but it can climb a continuous slope 
of 30 degrees and navigate water at a 
speed of six miles an hour. 

• 

Corrosion Resistant Paint 

A N entirely new kind of paint, possessing 
1\. remarkable corrosion-resisting qual
ities, has been developed as a result of the 
duPont company's researches on artificial 

Fully polymerized S-D-O is not dissolved 
or softened by any solvent or combination 
of  solvents. Acids and alkalies have no ef
fect except to cause darkening, while cor
rosive vapors in the absence of moisture 
have no effect. It is not attacked by 
chlorine, bromine, brine, ammonia ( solu
tions or anhydrous ) ,  hydrogen sulfide, 
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crude oil, or refined petroleum products. 
The only chemicals that do attack S-D-O 
are strong oxidizing agents, such as con
centrated hydrogen peroxide, chromic 
acid, nitric acid, and hot concentrated sul
furic acid. Hydrofluoric acid penetrates 
S-D-O films, but does not destroy them. 
With these exceptions, no chemicals have 
been found against which S-D-O does not 
give exceptional protection. Completely 
polymerized S-D-O will withstand tempera
tures as high as 200 degrees, Centigrade, 
without change. 

The application of S-D-O to concrete 
walls, either from the inside or outside, pre
vents seepage of moisture through the 
wall, even though it be submerged in water 
under moderate hydrostatic pressure. The 
treatment of a concrete floor with S-D-O 
not only makes it acid-, alkali-, and 
moisture-proof, but also makes it non-dust
ing and considerably improves its wearing 
qualities. Concrete tanks, vats, absorption 
towers, and so on, are made acid- and 
alkali-proof by painting with S-D-O, and. 
the same treatment might be used for 
concrete silos, swimming pools, water 
storage tanks, municipal water and sewage 
lines, and the like. Brick work and the 
various types of wood-fiber board, insulat
ing lumber, and other cellulose products 
may be similarly treated. S-D-O has high 
dielectric strength and may, therefore, be 
used as an impregnating agent for insulat
ing materials to render them moisture
proof.-A. E. B . 

• 

Female Hormone Plays Role in 
Bleeders' Disease 

ON E  of the female sex hormones may 
play an important part in the future 

treatment of  the strange bleeders' disease 
known as hemophilia, if the preliminary 
studies reported to Science by Dr. Carroll 
La Fleur Birch of the University of Illinois 
College of Medicine are confirmed_ 

This condition is a rare disease of the 
blood with a strong hereditary tendency. 
Only males suffer from it, but it is  trans
mitted through the unaffected women of the 
family. The outstanding symptom is  a ten
dency to excessive bleeding which may be 
spontaneous or may result from a slight 

lllJury that would pass unnoticed in an 
ordinary individual. 

A strong hemophiliac tendency exists in 
several of the royal famili es of Europe to
day. The oldest son and heir of  the deposed 
King of Spain suffers from this disorder, as 
did the ill-fated Czarevitch of  Russia. An-

(Please turn to page 55 ) 
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Men who " know it all�� 
are not invited to 

read this page 

THIS page is not for the wise young 
man who is perfectly satisfied with 

himself and his business equipment. 
It is a personal message to the man 

who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called "What an Executive Should 
Know" and it will be sent without obli
gation. 

It contains the Announcement of the 
Institute's new Course and Service for 
men who want to become independent 
in the next five years. Among the con
tributors to this new Course are : 

ALFRED P. SLOAN, JR. , President, Gen
eral Motors Corporation. 

FREDERICK H. ECKER, President, Met
ropolitan Life Insurance Company. 

HON. WILL H. HAYS, President, Mo
tion Picture Producers and Distributors 
of America, formerly U. S. Postmaster 
General. 

BRUCE BARTON, Chairman of the Board, 
Batten, Barton, Durstine & Osborn, Inc. ,  
Advertising Agents. 

DR. JULIUS KLEIN, The Assistant Sec
retary, U. S. Department of Commerce. 

For the Man who wants to be 
Independent in the next 5 years 

THE little book pictured above should be 
read by every man who expects to win a 

secure place for himself in the next five years. 
It explains some of the changes which are tak
ing place in the business world today. It tells 

how you can equip yourself to take your place 
in the new business structure with confidence 
and increased earning power. It contains the 
condensed results of 20 years' experience in 
helping men to forge ahead financially. 

JOHN T. MAD DEN, Dea n ,  School of 
Comm e r c e ,  A c c o u nts a n d  F i n a n c e ,  
New York University. 

HUBERT T. PARSON, President, F. W. 
Woolworth Company. 

M. H. AYLESWORTH, President, Na
tional Broadcasting Company. 

THOMAS J. WATSON, President, Inter
national Business Machines Corpora
tion. 

DEXTER S. KIMBALL, Dean, College of 
Engineering, Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam
ples, selected from many hundreds, show
ing how this organized knowledge is 
translated into added earning power : 

CA S E  1 .  Works Engineer,  salary 
$6,000 ; now Vice-President and Gen
eral Manager, salary $18,000. 

C A S E  �. Local Manager at $5,QOO ; 
now RegionaIManager, salary $15,000. 

C A S E  3 .  Production Manager, salary 
$6,000 ; now President, salary $Q1 ,600. 

Send for this Booklet 
For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book
let pictured at the left costs nothing and 
places you under no obligation. 

To the Alexander Hamilton Institute, 644 Astor 
P l a c e , New Y o r k  C i ty .  ( I n  C a n a d a ,  add ress 
Alexander Hamilton Institute, Ltd., C. P. R. 
Building, Toronto,) 

Send me U'Vhat an Executive Should Know," 
which I may keep without charge. 

NA.lll<: •................................................. . . .........•...•.•••••••.....• __ ................... . 

BUSINESS 
AnDREss ........ . 

BUSYNESS 
P OSITION .. _._ ............ .. 



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

INSTEAD of a pinhole, Russell W. Porter 
and others have been experimenting 

with a slit for the knife-edge test, and it 
appears there is a decided gain in delicacy. 
Mr. Porter sends in the following descrip
tion of  the new test : 

"Here is, so far as I know, something 
new in knife-edge testing : 

"In the last stages of testing an optical 
surface by the knife-edge meth
od of Foucault, it is o ften found 
desirable to increase the contrast 
of the so-called knife-edge shad
ows without loss of sensitivity 
due to enlarging the size of the 
pinhole. 

"If one should imagine a se
ries of pinholes placed one over 
the other, together forming what 
in effect would be a slit, and if 
the knife-edge were brought up 
in the usual way until the shad-

the slit in such a manner that the edge of 
the knife will always be parallel to the 
image of the slit, no matter what position
angle is used, whether horizontal, vertical 
or diagonal. Of course, the same purpose 
can be accomplished by graduating a dial 
concentric with the center of  the slit, and 
a similar dial for the knife-edge, and set
ting these at the same angle, thus obviating 

the mirror as in the eye-piece test." 

HERE is another short contribution by 
Mr. Porter : 

"It may be of interest to users of HCF 
to know that comparison tests have been 
made here on a number of  lenses, half of 
them polished with a cast-iron tool cov
ered with the comb foundation and half 

with the ordinary tool of  pitch 
facets painted with beeswax. 
These lenses are commercial 
plate glass, 19 in number, 71,4 
inches diameter, plano-convex, 
the convex surfaces all having a 
radius of 12.6 inches. 
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"Aside from the differences in 
the tools given above, these 
lenses received identical treat
ment on the machine. The photo
graph shows the machine with 
two of the lenses on their re
volving tables, their respective 
tools lying face up on the bench. 
The stroke employed was circu
lar, the tool being driven from 
a pin set eccentric to the driving 
spindle, this spindle being offset 

in sensitivity, but at the same 
time that the contrast due to the 
increased illumination had been 
enhanced many fold. The proper 
method of  controlling this rather 
unusual light source will be described here. 

"We can state this improved condition 
in another way : If  a slit is used whose 
jaws are separated so as to let through to 
the mirror under test no more than the 
same amount of light that would be de
livered by a pinhole, then the slit will be 

1 r , , , , 
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Diagrams of gears, images, slit 

so narrowed that the delicacy of the test 
is greatly increased. 

"The perspective drawing shown will 
give a clear idea of the whole knife-edge 
equipment as used here at the California 
Institute of Technology. The light source 
is an acetylene flame. Two lenses in the 
tube adjacent to it form an image of the 
flame on the adjustable slit placed j ust in 
front o f  a small prism. 

"If one now refers to the diagram at B, 
he will see the following situation : A ver
tical slit ( full line ) will produce an image 
parallel to itself-that is,  the other vertical 
full line-by reflection from the concave 
mirror under test. If the slit is  rotated 90 
degrees it ( and its image ) will take the 
positions given by the dotted lines shown. 

"The problem is to tie the knife-edge to 
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Machine for the new slit test, at "Cal Tech" 

the gear train. But the relations of slit 
image and knife-edge may be made auto
matic by means of  the gear train shown in 
the upper part of  the diagram. For anyone 
who cares to make this automatic control, 
the characteristics of the different gears 
are given. 

"The slit revolves with the largest 
shown, and the knife-edge with 
the next largest. The slit and 
its image are normally about 
an eighth of an inch on either 
side of the axis of the mirror, 
or a quarter of an inch apart. 

"The actual test is made j ust 
as with the familiar Foucault 
test and the shadows also are 
like those of that test. The ne
cessity of rotating the slit and 
knife-edge arises when testing 
a flat in combination with a 
spherical mirror, the cut-offs 
being horizontal and vertical. 
Diagonal cut-offs are useful in 
locating astigmatism. The ar
rangement for the amateur who 
is figuring a telescope mirror 

gear 

may be simplified by using as a light
source a small electric lamp covered with 
ground glass, and the entire instrument 
may then be rotated as a unit. The eye
piece shown in the sketch is for examining 
the image of the light-source produced by 

from the axis of the table below 
by the desired amount. 

"A glance at the work sheets of Mr. 
Brown, the optician in charge of the work, 
indicates the following results : 

1.-The length of time required to pro
duce a complete polish was about ten hours. 

2.-The rapidity of polishing with the 
two tools was about the same. 

Testing HCF against pitch 

"Since the lenses are to be used as con
densers only, no figuring of  their surfaces 
has been attempted, the only point I wish 
to bring out in this run of work being that 
there seems to be very little difference in 
the polishing speed between the two tools. 

Nicholson's combination, the Cassegrainian secondary being removable 
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"At first the comb foundation tool had 
three layers of wax. With this tool the 
polish came up unevenly from center to 
edge, depending on slight differences in 
the radii of the lenses. This, Mr. Brown 
thinks, is undoubtedly due to the unyield
ing nature of beeswax. But when the 
number of layers was increased to six, 
sufficient air cavities between the different 
layers permitted good contact to be  secured 
after a period of cold pressing. As a mat· 
ter of incidental interest, the first pairs of 
lenses were fine ground with No. 303 em· 
ery. Later on, several pairs were finished 

Nicholson's telescope, made from 
instructions in the book "Amateur 
Telescope Making" and elsewhere 

with No. 3031f2,  but the time required for 
polishing was about the same. 

"The particular batch of plate glass 
used contained a quantity of extremely fine 
bubbles. These bubbles made it somewhat 
difficult to determine just when complete 
polish had arrived." 

A MONG those enterprising "Amateur 
1\.. Telescope Makers and Astronomers 
of Tacoma," there is one, Ben L. Nicholson, 
who has j uggled the "makings" of a Cas· 
segrainian and a Gregorian into a neat 
combination of the two. The idea is suffi· 
ciently well shown at the bottom of the 
opposite page, and a picture of the com· 
pleted telescope is shown above. This 
makes Mr. Nicholson a magnate in the 
"Cassegrainian Club" and we therefore dub 
him a count-"Count Gregorian Nicholson." 

T AST month we told how a snake possess· 
L ed of a predilection for ladies ( it 
seems they digest more comfortably ) 
chased a lady twice around Stellafane at 
the 1931 get-together held there. Several 
indignant Vermonters now assert that Ver
mont is as free from snakes as Ireland. 
Bu't this was no ordinary Vermont reptile, 
being one of the rare sub·arctic boa·con· 
strictors. It had stopped off on its seasonal 
migration from Baffin Land to Tierra del 
Fuego. During their two yearly crossings 
of the tropics these snakes find plenty to 
eat and reach a length of 46 feet. However, 
by the time they reach Vermont they have 
shrunk to a mere 16 or 18 feet but they are 
hungry. The meeting this year will be  on 
August 27. Men, bring along snake-bite 
remedy. 

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

AMATEUR TELESCOPE MAKERS 
Annealed Plate Glass Discs, finest Optical Rouge, pure Abrasives, 

H. C .  F. Lap materials, tempered Pitch, and Complete Reflector Making Kits 
are offered by the makers of SATURN telescopes. Instructions included free 
with Complete Kits. 6" Kit , $6 .50 Postpaid. Sent C.  O. D . ,  $6 .85 .  Other 
sizes from 4" to 1 2" .  Technical questions welcomed. 

Eyepieces , Prisms, Finders, Eyepiece and Prism Holders, Cells, complete 
SATURN Mountings and parts,  finished or rough cast. Blueprints furnished 

with rough castings. Silvering and Lacquering. Address-

TINSLEY LABORATORIES 
3017 Wheeler Street Berkeley, California 

Everything But Elbow Grease 
That 's what I 'm offering in the way of supplies for amateur telescope making. 
As a pioneer in this work of furnishing materials and advice , my long experience 
is at your service.  I will sell you the m ost complete book of instructions on the 
market ; packages containing the finest of glass, pitch and abrasives for making 
a 6", 8", 1 0" or 1 2" mirror,-the first step toward your telescope ; eyepieces, 
prisms and especially designed gadgets ;  efficiently planned mountings, either 
rough cast or machined. 

If you wish, I will make for you a completely assembled 
telescope at a very reasonable price. However, I'd advise 
you to buil d your own. Send today for my free circular. 

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

PAT E N TS T RAD E M ARKS 

M U N N ,  A N D E RS O N ,  STAN L EY, FOS T E R  Be: L I D D Y  
O R S O N  D .  M U N N  

T .  H A R T  A N D E R S O N  

S YLV E S T E R  J .  L I D D Y  

N . Y .  B A R  
LES T E R  A .  S T A N L E Y  

S A M U E L  W .  F O S T E R  

0 ,  C ,  B A R  

M U N N  Be CO. 
E S T .  1 846 

PAT E N T  ATT O R N EYS 
S C I E N T I F I C  A M E R I C A N  B U I L D I N G  

24-2 6 WEST 40TH STREET, N EW Y O R K  CITY 

1 3 1 9  F. S T .• N. w. 7 1 4  S O U T H  H I L L  ST. 
WA S H I N G TO N .  D.  C.  L O S  A N G E L E S .  CAL. 

6 N O RTH M I CH I G A N  A V E .  5 6 2  M A R K ET S T .  

C H I C A G O .  I L L. S A N  F R A N C I S C O .  CAL. 
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AMATEUR TELESCOPE MAKERS 
Amateur 

Telescope Making 
ALBERT G. INGALLS, Editor 

All the information you will 
need as to where to obtain the 
necessary inexpensive mater
ials, just how to proceed with 
each step and how to make the 
final tests and corrections. In 
language anyone can under
stand. 

$3.00 postpaid domestic 

S CIENTIFI C  AMERICAN 

24 West 4 0 th Street New York, N. Y. 

S P E C I A L  O F F E R  6" mirror outtlt com
plete with abrasives, rouge, pitch, bees
wax and Instructions, $ 4 . 5 0 .  Other sizes 
proportionately low. Quality equal to 
any on marl,et. 

'Ve have now on hand a limited Quantity of 
prisms, eyepieces and achromatic lenses. 
1'hese will be sold at the following low prices : 

1" IJrism Optical Glass. $ 2 . 7 5-Value $5 . 5 :1 
1 %" Prism Optical Glass. 7 . 0 0-Value 1 4 . 0 0  

1 "  Ramsden Eyepiece. 1 '%, "  diameter. $ 1 . 6 :i  
% "  Achromatic Adjustable Focus Eyepiece. 

1 "  Diam. $3.00  

( Worth double ! Salvaged from U. S. Gov · t  
Instrument)  

Furnished with case and revolving focllf'.  
enabling delicate adjustment. 50c additional. 

4 0  mm. Achromatic Objective Glass. 12"-1 4 "  
focus. $5.00.  Mounted in cell. 

These are excellent for finders or hand 
telescopes. 

PRECISION OPTICAL SUPPLY CO. 
9 9 !  E .  1 63rd street, New York C ity 

o SEND �fno��rar:
e�ndI 6;grc��sc��t:�.Og on 



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

Allied Subj ects, and Where to Get Them 

PLANTING BLACK WALNUT ( Leaflet No. 84, 
U. S. Department of Agriculture) .  The 

eastern black walnut tree is widely known 
because of the high value of its dual prod· 
uct of timber and nuts. The little leaflet 
gives full information. Superintendent 0/ 
Documents, Washington, D. C.-S cents 
( coin) • 

• 
MORE TURPENTINE, LESS SCAR, BETTER 

PINE ( Leaflet No. 83, U. S. Department 
of Agriculture ) .  This leaflet recommends 
low chipping. Superintendent 0/ Docu· 
ments, Washington, D. C.-S cents ( coin ) . 

• 
BEAUTIFUL ONTARIO-CANADA'S PREMIER 

PROVINCE is beautifully illustrated ; sev
eral pictures are in color. It will be  of great 
help to prospective tourists. Tourist and 
Publicity Bureau, Parliament Buildings, 
Toronto, Canada.-Gratis. 

• 
KNIT UNDERWEAR ( EXCLUSIVE OF RAYON ) ,  

( Commercial Standard CS 33-32, Bu
reau of Standards ) ,  gives standard meth
ods of measurement for the guidance of 
producers, distributors, and users in order 
to provide a uniform basis for guarantee
ing full size. It includes recommendations 
for standard box sizes and washing meth
ods. Superintendent 0/ Documents, Wash
ington' D. G.-IS cents ( coin or money 
order ) . 

• 
AIRWORTHINESS REQUIREMENTS OF AIR 

COMMERCE REGULATIONS FOR AIRCRAFT 
( Aeronautics Bulletin No_ 7-A ) are based 
on present developments, and experience 
indicates that, when applied to conven
tional types of construction, they will re
sult in an airworthy and well-proportioned 
aircraft. Aeronautics Branch, U. S. Depart
ment 0/ Commerce, Washington, D. C.
Gratis. 

-
THE EFFECT OF THE PRODUCTS OF COM-

BUSTION O N  THE SHRINKAGE OF METAL 
IN THE BRASS INDUSTRY ( Engineering Re
search Bulletin, No. 22, December, 1931, 
University of Michigan ) ,  by C. Upthegrove 
and A. J. Herzig, bears on three phases of 
the subject : the temperature and character 
of the furnace ; the character of  the furnace 
atmosphere ; and the use of fluxes to mini
mize shrinkage. Department 0/ Engineering 
Research, University 0/ Michigan, Ann 
A rbor, Michigan.-$I .OO. 

• 
ZINC AND ITs ALLOYS ( Circular of the Bu-

reau of Standards, No. 395 ) . The Bu
reau of Standards is doing good work in 
getting out monographs on individual met
als or alloys. Such information as these 
pamphlets contain is rarely found in sys
tematic form, with correct data properly 
interpreted. Here we have a 214-page book 
giving most valuable information. Superin
tendent 0/ Documents, Washington, D. C. 
-70 cents (money order) . 
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FUNDAMENTAL PRINCIPLES OF RADIO ( The 
Universal Library, Volume II ) , by Louis 

Martin, B. S., describes the origin, nature, 
and functions of radio. There are 80 illus
trations and diagrams as well as a valuable 
chart of radio symbols. Press Guild, Inc., 
16 Murray Street, N ew York City.-SO cents. 

• 
REPORT OF COMMITTEE ON AIRPORT DRAIN-

AGE AND SURFACING has just been issued. 
Although not intended as a text-book on 
the general subject it does offer detailed 
suggestions as  to the methods of providing 
the facilities that are needed in this con
nection for the operations of aircraft. Aero
nautics Branch, Department 0/ Commerce, 
Washington, D. C.-Gratis. 

• 
EFFECT OF CALCIUM AS AN ADMIXTURE IN 

PORTLAND CEMENT CONCRETE ( B ulletin 
No. 61 ) .  Calcium chloride added to Port
land cement gives a higher early strength, 
a safer and speedier curing. This mono
graph goes deeply into the subject. En
gineering Experiment Station, Ohio State 
University, Columbus, Ohio.-SO cents. 

-
DISTANCE RANGES OF RADIO WAVES ( Letter 

Circular 1317, Bureau of Standards ) is 
given mainly on two graph sheets, one for 
day and one for night transmission. Bu
reau 0/ Standards, Washington, D. C.
Gratis. 

• 
THE MINERALS OF CONNECTICUT ( B ulletin 

No. 51 ) ,  by John Frank Schairer, Ph. D., 
is an excellent monograph on the minerals 
and aggregates of the state. George S. God
ard, State Library, Hart/ord, Conn.-7S 
cents, postpaid. 

• 
COTTON CLOTH FOR RUBBER AND PYROXY-

LIN COATING ( C S32-31,  Bureau of Stand
ards ) contains some out-of-the-way infor
mation in giving a recorded standard of 
the industry. There is a full list of manu
facturers. Superintendent 0/ Documents, 
Washington, D. C.-S cents ( coin ) . 

• 
ELECTRIC HOTBEDS, COLD FRAMES, PROPA-

GATING BENCHES, AND OPEN SOIL HEAT
ING ( Reports No. 5 and 6 National Rural 
Electric Project ) is in two parts ; the first 
deals with construction and use and the 
second with investigation and research. 
The pamphlets are fully illustrated with 
pictures and diagrams. N ationa! Rural 
Electric Project, College Park, Maryland. 
-Gratis. 

• 
CONSERVATION OF FERTILIZER MATERIALS 

FROM MINOR SOURCES (Miscellaneous 
Publication, No. 136, U. S. Department of 
Agriculture) tells how to utilize a great 
variety of waste substances. Such materials 
should be saved and either applied direct 
to the soil or composted with manure 
before using. Superintendent 0/ Docu
ments, Washington, D. C.-5 cents ( coin ) . 

TREATED LUMBER-ITS USES AND ECONO-
MIES ( Report of the subcommittee on 

retail distribution of treated lumber of the 
National Committee on Wood Utilization, 
U. S. Department of Commerce ) .  This 
pamphlet brings to the attention of the 
consumer the importance of treated wood 
and also attempts to interest the retail 
lumber dealer in making it possible for the 
small consumers to purchase such treated 
wood. Superintendent 0/ Documents, Wash
ington' D. G.-IS cents ( coin or money 
order ) . 

• 
SOUTH BEND JUNIOR EIGHT-INCH BENCH 

LATHE describes a lathe which embraces 
many novel features. It also explains the 
blueprint and instruction service inaugu
rated by the builders. For a free copy men
tion this magazine. South Bend Lathe 
Works, South Bend, Indiana.-Gratis. 

• 
THE WONDER BOOK OF RUBBER is a story 

of rubber manufacture and use of rub
ber products, well illustrated. B. F. Good
rich Company, Akron, Ohio.-Gratis. 

• 
W AGE-EARNING WOMEN AND THE INDUS-

TRIAL CONDITIONS OF 1930-A SURVEY 
OF SOUTH BEND (Bulletin of  the Women's 
Bureau No. 92, U. S. Department of Labor ) , 
by Caroline Manning and Arcadia N. Phil
lips, is a community survey intended orig
inally to serve as a background for more 
specialized studies of  the effects of the 
modern trends in industry, but owing to 
the business depression the survey quickly 
resolved itself into a study of unemploy
ment. Superintendent 0/ Documents, Wash
ington' D. G.-IS cents ( coin or M. 0. ) .  

• 
THE EVOLUTION OF THE HORSE FAMILY 

( Special Guide No. 1, Peabody Muse
um of Natural History ) , by Richard Swann 
Lull, is an illustrated guide to the mag
nificent collections in the specialized mu
seum at Yale University. Peabody Museum 
0/ Natural History, New Haven, Conn.-
15 cents. 

• 
A PRACTICAL PROGRAM IN CANCER PUB-

LICITY ( Reprinted from Hospital Social 
Service, XXIV, 1931, 2 15 ) ,  by Ella Hoff
man Rigney, gives valuable information as 
to what is being done to disseminate infor
mation about the second greatest cause of 
death in the United States. American So
ciety for the Control 0/ Cancer, Inc., 25 

. West 43rd Street, N ew York City.-Gratis. 

• 
SHORTLEAF PINE ( Farmer's Bulletin No. 

167 1, U. S. Department of Agriculture) , 
by Wilbur R. Mattoon, describes one of 
the most profitable forest trees to grow as a 
crop over a large area of the uplands and 
mountains from New Jersey to Georgia and 
west to Oklahoma and Texas. Superinten
dent 0/ Documents, Washington, D. C.-
10 cents ( coin ) . 
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THE SCIENTIFIC AMERICAN 
DIGEST 

( Continued from page 50 ) 

other feature of the disease is the fact 
that it takes the blood much longer to clot 
than is usual. 

Dr. Birch reported that he and his asso· 
ciates had located a family of  hemophiliacs 
in southern Illinois whose family records 
were traced back 125 years through six gen· 
erations. There had been 16 bleeders in this 
family, seven of  them now living. 

Dr. Birch started his investigations on  
the theory that if the  women of  such a fam· 
ily can transmit the disease, they must po· 
tentially have it, but something in the 
female mechanism holds it in abeyance. The 
greatest difference between males and fe· 
males is in the sex organs. He therefore 
treated two boys who were marked sufferers 
from the disease with ovarian extract and 
implanted ovarian tissue in one of  them. 

These boys had scarcely ever been free 
from hemorrhage for a month at a time 
before this treatment. After the treatment, 
the boy who had the extract from the fe· 
male glands was free from bleeding for 1 1  
months, and the one who had the ovarian 
transplant was free from bleeding for five 
and one half months. 

Dr. Birch and associates are continuing 
their studies on this disease, as their pres· 
ent experiments are incomplete, he reo 
ported.-Science Service. 

-
New Welding Blowpipe 

A NEW oxy·acetylene welding blowpipe, 
revolutionary in design and accom· 

plishment, has been introduced by The 
Linde Air Products Company of  New York. 

The Lindewelder, as the new device has 
been named, is a two· flame blowpipe with 
a rod holder which feeds the special weld· 
ing rod automatically by gravity. A rod· 
lifting device controlled by a trigger on 
the blowpipe handle permits the operator 
to raise or lower the welding rod as reo 
quired in starting and completing the 
weld, in passing over tack· welds and in 

The gravity. fed welding blowpipe 

changing rod. A carriage having two ad· 
justable runners supports the blowpipe 
during the welding operation. This fea· 
ture provides greater ease in manipulation 
and complete comfort for the operator, as 
only one hand is required to hold the blow· 
pipe. 

Two separate flames are utilized in the 
Lindewelder, one for preheating the weld· 
ing rod and one for performing the actual 
welding operation. The upper or preheat. 

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

ing flame is so adjusted that the inner 
cone impinges directly on the rod as it 
emerges from the lower end of the rod 
holder, preheating it nearly to the melting 
point. The lower flame is the welding 
flame, which is directed between the vee 
and the rod so that it prepares the base 
metal for proper fusion with the weld 

The new oxy.acetylene welding 
torch, in use, is almost automatic 

metal and simultaneously melts the end 
of the preheated welding rod in the weld· 
ing puddle. 

Through the use of the Lindewelder, 
the Lindeweld process becomes almost 
automatic. It is claimed that welds of  suo 
perior strength and quality are produced 
at greatly increased speed. In the field of 
overland pipe line construction, the time 
required to make a weld has been reduced 
40 to 60 percent as compared with older 
methods. 

• 
Chemist Improves on Nature 

in Producing Vitamin C 

THE sensational discovery of the chemi
cal formula of  Vitamin C by a young 

Norwegian chemist, announced previously 
in these columns ( page 3 13, May, 1932 
issue ) ,  is undoubtedly one of the most 
significant scientific developments of  the 
year. Ottar Rygh, the discoverer, has not 
only disclosed the chemical identity of this 
mysterious substance but he has also 
pointed out a simple way of producing the 
vitamin substance in large quantities from 
cheap raw materials. The details of his 
experiments, in which more than 15,000 
oranges were consumed to provide material 
for his research, have now been made pub· 
lic in a publication of the Fridtjof Nansen 
Foundation. 

As a result of Rygh's work narcotine has 
been shown to be  the pro-vitamin C which, 
upon the ripening of the fruit, is  chemically 
changed into vitamin C which is found to 
be the chemical known as orthodiphenol. 
Synthetic orthodiphenol, prepared in the 
chemical laboratory, has been shown to be 
active against scurvy in guinea pigs when 
0.02 to 0.03 of a milligram is administered 
daily. 

The investigations that led to this result 
were carried out in the following way : Raw 
juice, obtained from oranges by pressing, 
was centrifuged an d gently evaporated in 

For Men 
Past 40 
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This New Home Hygiene! 
AN American scientist has 

made a discovery that 
touches the very keynote of 
health, vigor, and welfare of 
men past 40. 

No Medicine 
Without medicine, surgery, vio
let rays or  trick treatments, he 
has found a way to directly 
stimulate the prostate gland
often driving out the congestion 
and making it function its nor
mal way. So great has been the 
success of thi s treatment that 
an organization has been estab
lished to furnish it to millions 
o f  men who need it. 

2 Out of 3 Men 
Two out of 3 men have prostate trouble at a Gertain 
age, according to many medical authorities. :Many 
are victims without knowing. Very often such con
ditions as sciatica, aches in back, feet and l egs, 
frequent nightly risings, chronic fatigue, depres
sion and weakness are symptoms. 

FREE Book 
This institution has published a little book, "Why 
Many Men Are Old at 40," which reveals amazing 
facts about prostate trouble. It may be a godsend 
to you. While the edition lasts it will be mailed Free. 
Don't go on with conditions that take the pep, energy 
and joy of living out of life. Mail the 
coupon below immediately to 

W. J. KIRK, Pres. 
The Electro Thermal Co. 

9655 Morris Ave. 
Steubenville 

,.. - - -------I W. J .  KIRK, Pres. 
I THE ELECTRO THERMAL CO. 

9655 Morris Ave., Steubenville, Ohio I Please send me Free, · and without obligation, I copy of your booklet, "Why Many Men Are 

I Old at 40." Mail in plain wrapper. 
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vacuum to about one sixth of its original 
volume at a temperature not exceeding 25 
degrees, Centigrade. The concentrated juice 
was shaken with ether to remove the small 
suspended oily particles ; during this treat
ment the turbidity disappeared. A sodium 
hydroxide solution was then added in small 
portions with air excluded, until the reac· 
tion with litmus was very faintly alkaline. 
It was again extracted with ether and the 
extraction product evaporated to remove 
the ether, all operations being carried out 
in the absence of air. 

The residue, which had a strong anti
scorbutic power, consisted of  a yellow oil 
mixed with needle·shaped crystals, which 
were shown to be narcotine. Extensive ex
periments led to the conclusion that the 
unripe fruit is rich in narcotine and poor in 
vitamin C, while the ripe fruit is  rich in 
vitamin, the narcotine disappearing during 
the ripening of  the fruit. 

The second part of the problem was to 
synthesize the vitamin from pure narcotine. 
Irradiation with ultra-violet rays was first 
tried, but only a slight change in the bio
logical action of the substance was ob
served. Then an effort was made to change 
the narcotine by chemical treatment. After 
two hours' treatment of narcotine with 
strong hydrochloric acid, the monophenol 
is formed, and after six to seven days the 
orthodiphenol. The mono phenol showed a 
slight anti· scorbutic action, whereas the 
orthodiphenol was found to be preventive 
of scurvy in guinea pigs when administered 
in doses of 0.02 of a milligram a day. When 
as much as 0.1 of a milligram a day was 
administered, symptoms of overdosage ap· 
peared. 

Ottar Rygh was born in 1903 in Stavan
ger, Norway. In 1927, he received the de· 
gree of Mag. Art. at the University of Oslo 
and afterwards studied vitamin chemistry 
for two years with Professor Windaus at 
the University of Gottingen, Germany. Dur
ing his work on vitamin C he has been as
sisted by his wife, Aagot Rygh, who is also 
a chemist, and by another young Norwegian 
chemist, Per Laland. The X-ray examina
tions of the research animals have been 
carried out by C. G. Sundberg of  the Uni
versity of Upsala, Sweden.-A. E. B. 

• 
Get Five Grams of Radium in 

25,000 Platinum Tubes 

A CONSIGNMENT of five grams of radi
um worth 350,000 dollars, packed in 

25,000 tiny platinum tubes worth 50,000 
dollars, has been received by Bellevue Hos
pital, New York, to be  used in cancer 
treatment. This hospital now has 10 grams 
of radium, twice as much, it is said, as any 
other medical institution in the world. 

As explained by Dr. Francis Carter 
Wood, head of  the Crocker Institute of 
Cancer Research at Columbia University, 
radium is kept in platinum tubes during 
cancer treatment: The platinum absorbs the 
beta rays given off by the radium, and thus 
prevents burning the patient. The precious 
metal permits radium's gamma rays to pass 
into the body. The latter rays then produce 
the beta rays which do the work in the in· 
ternal treatment of cancer. 

The five grams were packed in 10 cases, 
each containing 25 lead cartons. In each 
carton were 100 platinum tubes filled with 
the precious substance. The consignment, 
lent to New York City by the Belgian Gov-
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ernment Radiuni Foundation, was measured 
by the United States Bureau of Standards 
in Washington, and also checked there as to 
its strength. 

-

Controlling the Radio Announcer 

MORE than one person has expressed 
a desire for some sort of device which 

would automatically cut out the blatant ad
vertising ballyhoo now so prevalent on the 
radio, and then turn on the set as soon as 
the entertainment resumes. This Utopian 
dream has not been realized, but the next 
best thing is available. It consists of a de-

Four locations in which the new 
radio volume control may be used 

vice which is manually operated as a re
mote control for all radio sets, so arranged 
that it may be placed anywhere desired. 
When the ballyhoo starts, press the button 
and tone it down to a whisper. When the 
program resumes, release the button, and 
the volume is restored to normal. 

The device, made by the Alden Manu· 
facturing Company, of Brockton, Massa
chusetts, consists of a molded push·button, 
the button proper having a travel of half 
an inch. As the button is depressed, a re· 
sistance is slowly decreased until at the 
end of the stroke there is  a virtual short 
circuit. The resistance is  connected across 
the aerial and ground binding posts on the 
set, or, where an aerial is not used, it is 
connected to a special tube adapter. The 
push·button is obtainable either plain, with 
a clamp, or with a weighted tapestry strap 
for use on armchairs. 

Aside from the desirable announcer con
trol feature of this device, it may be placed 
near the telephone so that the radio volume 
may be reduced without going to the set. 
When placed on the floor, the push-button 
may be operated by the foot. 

• 

Domestic Goat Joins Wild Deer 

A STRANGE sight in Rocky Mountain 
National Park, Colorado, is that of  a 

goat of the cultivated variety, with a tink
ling bell around his neck, grazing and mi· 
grating with a herd of deer. 

Several years ago this goat escaped from 
a local ranch and took up his residence 
with the deer. He has been seen several 
times since with his adopted family.-Sci
ence Service. 

• 
Steel Made Super-Hard by Rapid 

Chromium Plate 

AN intensely hard surface is put on steel 
1\. tools to increase their usefulness many 
times by a process of rapid chromium plat· 
ing at high temperatures reported recently 
to the Electrochemical Society by Lieuten· 
ant A. Willink of Frankford Arsenal, 
Philadelphia. 

As an alloy, chromium made steel stain
less ; as an electroplate, it gave automobile 
parts an ever-shiny, non-rusting finish, and 
it hardened tools and parts of machinery 
subject to great wear. Now, by the new 
method, it imparts to tool steel a coat of 
super· hardness. 
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A certain die plated by the new method 
stood up for 85,000 impressions in the 
Frankford Arsenal. Protected by an ordi
nary chromium plate, it had a life of about 
25,000 impressions, and without the chro
mium protection it was useless after a 
4000 run. 

The new method has the additional ad
vantage of requiring much less time than 
the old. Plating is done in a bath at about 
150 degrees instead of 65 degrees, Fahren
heit, and the current density is at least 
1000 amperes per square foot of plating 
surface.-Science Service. 

• 
Individual Dry-Cleaning 

Machines 

USE of trichlorethylene in the dry.clean
ing industry has increased rapidly in 

England, says the London correspondent of 
Chemical and Metallurgical Engineering. 
This development is  attributed to the reo 
cent introduction of a new type of ma
chine for cleaning garments individually 
in a few minutes, as compared with the 
usual practice of putting 30 or 40 garments 
in a rotary washing machine for over 
an hour. 

The apparatus combines a small rotary 
washer with a storage tank for the solvent 
above it, and a still below, from which 
cleaned solvent is  returned to the storage 
tank. These machines, together with a hydro 
extractor and drying plant, attract much at· 
tention in retail shops, which report very 
good business. Other machines are using 
mixtures of carbon tetrachloride and ben
zene, and, where large enough, are com
bined with a solvent recovery plant. "There 
seems little doubt that the trichlorethylene 
individual method will be considerably ex· 
tended," says the English writer.-A. E. B. 

• 

Interlocking Steel Floor 

A NEW type of steel floor construction 
which can be shop fabricated and 

shop assembled in widths and lengths 
limited only by the limitations of trans
portation facilities has been worked out by 
the Belmont Iron Works of Philadelphia. 
This company's rolled structural steel in· 
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The accompanying illustration shows 
clearly the simple method of laying the 
various kinds of interlocking steel floor 
structural members. Bolting, riveting, and 
welding practices are shown. The ends of 
these members rest upon spandrel girders 
and intermediate floor beams usually sup
ported, in addition, by filling·in beams at 
their centers. 

• 
Rasorite Discovery Promises 

Better Glass 

CALIFORNIA has disclosed an entirely 
new mineral, named "Rasorite" after 

its discoverer, C. M. Rasor, well-known as 
a borax engineer. It is tetrahydrate of  
borax, and 8,000,000 tons of it l ie  in Kern 
County. According to Science Service, it 
promises to cheapen borax, and greatly 
extend the use of unbreakable borax glass 
of the kind known as "Pyrex." Ordinary 
glass breaks because it has a high co·effi
cient of expansion. Glass made from quartz 
has a low co-efficient. Quartz is very re
fractory, however, melting only at very 
high temperature. When borax is  used with 
quartz we get "borosilicate glass" or "Py
rex." This vast deposit, enough for 50 
years, will give us more borax for glass, 
welding fluxes, enamels, and so forth. In 
glass, it should give us unbreakable fruit 
jars, milk bottles, tumblers, carafes, and 
a multitude of other everyday things.
A. E. B. 

• 

New Sources of Alcohol 

THE United States Commissioner of in
dustrial alcohol, Dr. James Doran, re

cently told the House of Representatives 
Appropriations Committee that "about 
8,000,000 gallons of  industrial alcohol are 
produced from crude oil" in the United 
States. The largest plant in the world for 
making alcohol out of petroleum is in 
Charleston, West Virginia. The crude oil 
is "cracked" to yield ethylene gas which 
is  then converted to ethyl alcohol. The ex
tent of  this process for the manufacture of 
alcohol shows quite plainly that the old 
process of producing alcohol by fermenta
tion from sugar solutions is rapidly giving 
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Cross-sectional views of the new interlocking steel floor 

terlocking floor is an important develop
ment in steel construction for fire· proof 
structures of all types and particularly for 
the typical American skyscraper. 

The Belmont floor has been put into 
production in commercial widths and 
lengths, 7 feet by 20 feet, by the three usual 
methods of shop fabrication : bolting, rivet
ing, and welding. The fact that the steel 
contractor can detail, fabricate, and erect 
it along with the structural steel skeleton 
framework is one of  the outstanding fea
tures of the new floor. In addition, it at 
once furnishes not only to the steel erector 
but to the general contractor and every 
sub· contractor as well, a rugged, tight, 
fire·proof working floor at every floor level 
for all construction purposes. 

place to the new catalytic method in this 
country. 

Meanwhile, in Europe, where the high 
price of gasoline encourages the admixture 
of alcohol with gasoline for motor fuel, two 
processes for making alcohol from wood are 
being developed commercially-the Bergius 
process and the Scholler·Tornesch process. 
The latter involves the conversion of wood 
into sugar by treating the wood with weak 
acid. It is  said that 50 pounds of  sugar 
are obtained from 100 pounds of sawdust, 
and that 40 pounds of  the sugar can be 
fermented into alcohol. If, through the 
use of this process only 5,000,000 tons of 
the previously worthless waste wood is 
treated, 2,000,000 tons of sugar can be 
produced. The total production of the en-
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tire German beet-sugar industry is only 
1,900,000 tons. The wood sugar would not 
compete with the edible variety, but rather 
would be used in animal feed and for 
the production of enough alcohol to make 
the country independent of foreign motor 
fuels. A valuable byproduct is lignin, a 
useful fuel, of which about 30 pounds re
mains after the treatment of  100 pounds 
of sawdust.-A . E. B. 

• 
Caffein Overdose May Cause 

Sterility 

T
OO much caffein, the substance that 
puts the "kick" in coffee, may have a 

bad effect on the male reproductive physi
ology, even causing partial or total sterility. 
Such at least is  the indication of experi
ments by Prof. Hermann Stieve of  the Uni· 
versity of  Halle, reported in the German 
scientific weekly, Die Umschau. 

Prof. Stieve administered to male guinea 
pigs doses of caffein ranging from .018 to 
.09 gram per kilogram of  body weight. 
They became partially o r  totally sterile, 
and anatomical examination showed degen
erative changes in their reproductive 
glands. 

However, undue alarm need not be taken 
by human beings, for a little calculation 
shows that to take in .09 gram of caffein 
per kilogram of body weight an average
sized man would have to swallow four or 
five gallons of the strongest coffee. Race 
suicide by the coffee route is therefore con
sidered hardly a practical menace. But the 
danger that lurks in becoming habituated 
to caffein tablets, which some persons take 
freely in order to keep going under strain, 
is not to be minimized.-Science Service. 

• 

Rolling Electric Motor Frames 

To roll a cold strip of  iron six inches 
thick, 30 inches wide, and 20 feet long, 

into a circle requires tremendous power. 
This is one of the operations involved in 
making frames for electric motors. 

In the accompanying illustration, the 
camera was in a "pulpit" where the opera
tor pulls levers that manipulate the ma
chinery. The circular gage at the left tells 
him about the pressure and other facts. 
After the straight strip leaves the horizontal 
rollers, lower left, it passes between three 
vertical rollers so adjusted as to crimp it 
into a curve. On the far side the weight is 
carried on a small dolly which is guided 
by a long hook in the hands of  the work· 
man at the right. As the direction of  the 
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vertical rollers is reversed, the beam comes 
the other way, riding across the floor on 
another dolly each time the curve is in
creased until a complete circular frame is 
the final result. 

• 
New Technique of Organic 

Chemical Analysis 

A NEW technique for peering inside 
complex molecules of  living matter 

and discovering how they are put together 
was described at a recent organic chem
istry symposium of the American Chemical 
Society in New Haven. 

The historic m ethod of determining the 
constitution o f  a substance has been to 
pull it to pieces and find out what the 
pieces are, which might be called the de
structive method. The new process, the 
synthetic constructive, has been greatly 
developed in the last five years to take 
up discovery at the point where old-fash
ioned analysis b ecomes unproductive. It 
consists of constructing in the laboratory 
substances the constitution of which is not 
definitely known ; finding out how they are 
created by creating them. 

First the experimenter must produce a 
shrewd hypothesis, must make a guess as 
to what are the components of the sub
stance and how they are arranged within 
the molecule. With this to go on, he pro· 
ceeds by trial and error until h e  has 
laboriously built up that substance and 
made sure of its identity by elaborate 
checkings. Then he has solved his prob. 
lem. 

Examples of this new technique of build
ing up substances were given by chemists 
b efore the scientists who crowded the audio 
torium of the Sterling chemistry laboratory 
of Yale.-A . E. B. 

• 
Farmers Finding New Uses for 

Electricity 

N
EW uses for electricity on the farm 
are being developed constantly as more 

and more farms are served by power lines, 
the United States Department of  Agricul· 
ture says. 

One of the newest developments is elec
trical heating of hotbeds. Several agricul· 
tural experiment stations have experimented 
with electric heaters and have found them 
practical. Electricity is also effective in de
hydrating crops. In California it has been 
found practical in dehydrating for the 
preservation of  nuts. 

Farmers are finding that electric power 

Cou rtesy Wes t i nghouse E lectric uud Manufact u ring  COUlpany 
Rolling a cold strip of iron six inches thick by 30 inches wide 
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High voltages and artificial light
ning cannot be measured by ordi
nary instruments. Therefore, huge 
sphere gaps such as this one have 
been constructed in the General 
Electric laboratories to measure 
accurately potentials ranging up to 
as high as three million volts 

-

is more satisfactory than high-priced labor 
in many circumstances. Some of the appli
cations of electricity on the farm are feed 
grinding, milking, threshing, filling silos, 
cooling milk and cream, driving cotton gins, 
and pumping water. Farm women use it 
for a variety of household uses. 

Automatic control of  electrical appli
ances is a desirable feature in several of 
their uses on the farm. Electricity was first 
used on farms for pumping water for irri
gation, and this use still consumes more 
of this power each year than any other. 

• 

"Rock Wool" Insulating Material 

A S a result of experimental work can
.tl. ducted by M. F. Goudge, mineral tech
nologist to the Division of Mineral Re
sources, Ottawa, Canada, it has been found 
that rocks, or mixtures of rocks, from 
the Niagara Peninsula have definite pos
sibilities as raw material for the manu
facture of rock wool, one of the most ef
fective insulating materials on the market 
today. 

This rock wool is a furnace product made 
from self-fluxing dolomite rock. In ' the 
process of manufacture, the rock, with coke 
as fuel, is charged into a small cupola fur
nace where it is melted to a very fluid con
dition. The operating temperature is 
reported to range from 2800 degrees to 
3300 degrees Fahrenheit. The molten rock, 
coming in a small stream from the furnace, 
is atomized by a blast of steam under a 
pressure of 80 to 100 pounds. Each small 
globule of molten rock, as it is  hurtled 
through the air, trails behind it a very thin, 
pliable, glassy fiber. These fibers constitute 
the rock wool of commerce. 

In appearance rock wool resembles 
sheep's wool, but it cannot be woven. Rock 
wool is sometimes sold in bulk, but more 
often is processed and sold in granulated 
form, in blankets, or treated with a binder 
and sold in the form of blocks and sheets 
under the name of "rock cork." Besides 
its use as an insulating material for the 
range up to 1000 degrees Fahrenheit-for 
which purpose it is rated as one of the most 
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effectual materials available in commercial 
quantity-rock wool finds application as the 
main ingredient in acoustic tile, and as a 
corrosion resistant packing for acid car
bays.-A . E. B. 

• 

Pure Honey Will Crystallize 

HONEY is defined as a sweet, viscid 
fluid collected from the nectaries of 

flowers and elaborated for food by the 
honey bee. It may be  produced as comb 
honey, which we all know, or it may be a 
liquid, a semi-solid, or a solid block of 
crystallized honey. 

The old idea that crystals in either the 
semi-solid or solid honey indicate beyond 
doubt that the product was adulterated 
with sugar has been quite well dispelled. 
In fact, the presence of the crystals now 
tend to prove its purity, as an adulterated 
honey will seldom crystallize. There are 
some honeys, too, that crystallize very slow
ly, such as California sage, but most kinds 
crystallize rapidly after being extracted. 

In color, honey may be water-white or it 
may grade through the yellow or ambers 
to the brown and on to the black. Some 
kinds may even be decidedly red or, like 
sweet clover, or mint honey, have a de
cided greenish tinge. But none of these 
colors indicate the addition of artificial 
colors by any means, but are due entirely 
to the source of the nectar. 

Honey may also be as mild or as strong 
in flavor as you can imagine and possess 
all the fragrant aroma of perfumes in one 
case and have a nauseous odor in another. 
Yet it is all pure honey, and the aroma, 
too, as well as the color, comes from the 
flowers which were the basis of the nectar_ 

People are very apt to j ump at conclu
sions as to the purity of the honeys, be
ca use of the. many colors, flavors, and 
aromas. A person used to orange or sage 
honey would immediately say that the al
mond honey is  not honey at all, or vice 
versa. 

Honey belongs to the carbohydrates, or 
sugar foods. It is a solution of two kinds 
of sugars, dextrose and levulose, in varying 
amounts in water. The analysis of honey 
shows the following ;  Water, 15 percent ; 
sucrose, 4 percent ; ash, .5 percent ; dextrins, 
2 percent ; undetermined, 3 percent ; dex
trose, 35 percent, and levulose, 40.5 percent. 
This is an average analysis, and the amount 
of levulose is always greater than that of 
the dextrose. 

The higher the percentage of levulose
hence the lower the dextrose content-the 
slower the honey will crystallize, and vice 
versa.-H. M. Krebs in The United States 
Daily. 

-

Paper from Southern Pines 

A PROMINENT American chemist, Dr. 
Charles H. Herty, having successfully 

demonstrated on an experimental scale the 
feasibility of a pulp and paper project util
izing as raw material the several species 
of  pine trees that grow in Atlantic and Gulf 
states, has acquired the support necessary 
for the construction and operation of  a 
semi-commercial plant at Savannah, Geor
gia. Dr. Herty believes that a paper in
dustry can be built up in the southern 
states, using as a raw material native woods, 
hitherto regarded as impractical for paper 
manufacture.-�A. E. B. 
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Patents and University Research 

ARCHIE M. PALMER, associate secretary 
l"l. of the Association of American Col
leges, has described the means in which 
various universities throughout the country 
have met the question of what they shall 
do with valuable and patentable discov
eries made by faculty members in their 
research when backed by university funds 
or those of outside interests, in his recent 
report on "Some Problems Arising From 
Faculty and Institutional Research." 

"How to develop these devices and in
ventions," declared Mr. Palmer, "so that 
the greatest possible benefit may accrue, 
is becoming a very pertinent question in 
college and university administration. 

"Some discoveries are of such character 
that they should be made public and avail
able to any one wishing to make use of 
them, the university merely retaining the 
patent title in order to prevent some per
son or organization from taking out a 
patent and monopolizing the discovery or 
invention. A fertilizer or medicine that any 
manufacturer could make is an illustra
tion in point. 

"There are cases, however, such as the 
carbonization of coal or the manufacture 
of vacuum tubes for radio transmission in 
which, because of the large amount of 
capital necessary or because the use of 
the new discoveries depends upon the util
ization of  materials or processes patented 
and owned by others, the article can be 
manufactured only by one or two estab
lishments. In such a case, it is manifest 
that the public interests will be best served 
by giving a license, even a monopoly li
cense, if necessary, to the manufacturer of 
the patent or discoverer on a royalty or 
cash basis. 

"Among the problems involved are those 
which concern the obligations to the pub
lic, to the faculty member making the in
vention, to the institution itself, and to 
industry. In some cases where the device 
or process results from co-operative ac
tivity or as a resul t of a contractual 
relation there is an added responsibility to 
the employing or co-operating firm. An ex
amination of the practices in several uni
versities will throw light upon the handling 
of certain problems arising from faculty 
and institutional research. 

"While working in one of the labora
tories at Columbia University a member of 
the pathology department discovered a 
chemical product which was found to be  
a specific remedy for  the  disease of rickets. 
Desiring to assign to the university the 
patents issued to him to cover this in
vention, he raised with the administration 
the question of procedure. He wanted to 
assure to the university a share in the 
royalties which might be expected to accrue 
under the patents, and also to insure for 
the public a new and effective medical 
remedy made under the best possible con
ditions and sold at a reasonable price. 

"In order to meet this situation and to 
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MR. LIDDY will be pleased to 
answer the inquiries of our 

readers who may desire informa
tion relative to the various sub
jects reported in his department. 

-The Editor. 

handle similar patentable devices assigned 
voluntarily to the university, the board of 
trustees of the university in 1924 amended 
the university statutes to provide for the 
establishment of an administrative board 
of university patents, consisting of the 
president and the treasurer of the uni
versity, and not to exceed seven other per
sons to b e  appointed by the trustees for 
a term of three years, upon the nomination 
of the president. The amendment specified 
further that members of the administra
tive board shall be neither trustees of the 
university, administrative officers, members 
of the teaching staff, nor alumni. 

"The Columbia administrative board of 
university pate.nts has authority in its dis
cretion, subject to the direction and con
trol of the trustees, 'to accept for and on 
behalf of  the university, by assignment 
or otherwise, either directly or through 
trustees or holding corporations, patents, 
patent applications, royalties, licenses or 
rights therein covering discoveries, inven
tions or processes, whether produced by 
members of the teaching staff of the uni
versity by use of university laboratories or 
otherwise.' This authority applies also to 
trademarks or proprietary names, and to 
copyrights of literary works owned or pro
duced by members of the teaching staffs or 
others. 

"The board is empowered to make ar
rangements on such terms and in such 
way as it may approve for 'the use, man
ufacture, sale or other disposition thereof, 
or of rights therein, with power, subject 
always to the approval of the trustees, to 
arrange for the use or division of the pro
ceeds thereof.' The board is required to 
make an annual report to the president and 
may not authorize any charge or other ob
ligation upon the funds of the university, 
or incur any liability, without previous 
authority of the trustees." 

Perhaps the outstanding patent now held 
by any university is that by which the 
University of Toronto controls the manu
facture of insulin, so useful in the treat
ment of diabetes. "So successful," said Mr. 
Palmer, "has b een the administration of 
the patent rights with respect to this pro
duct that the income of  the university for 
one year ( 1924 ) was 500,000 dollars." 

The administrative procedure, he added, 
is quite similar to that of Columbia, al
ready quoted. Actually no pressure is 
brought to bear on a faculty member to 
assign the university any patent, trademark 
or copyright that may have been issued to 
him, even though that discovery may have 
been made in the university laboratories. 

The opportunity is simply provided for 
the university to accept the assignment "if 
it is offered and if in the judgment of the 
governors it is considered advisable to ac
cept it." 

In treating the legal problems arising 
from the financing of research by industry 
the method employed by the University of 
Michigan is one workable solution. 

"There the department of engineering 
research performs considerable experi
mental and research work in its laboratories 
under contractual arrangements with in
dustrial concerns," Mr. Palmer's survey 
continues. "Under the terms of the con
tract every effort is  employed by the uni
versity to prevent the disclosures of any 
facts or data furnished by the commercial 
agency. However, the university reserves 
the right to publish for the benefit of 
science such results of these research proj 
ects as are in the nature of fundamental 
or general principles. 

"If, in the performance of  such experi
mental or research work, patentable in
ventions or devices are discovered by the 
university's employees, the procedure to be 
followed in the procurement and adminis
tration of patents on these inventions is 
determined under a 'patent trust agreement' 
drawn up at the time the original contract 
is made. Provision is made under this 
agreement for the prompt reporting of all 
discoveries and inventions made during the 
prosecution of the research work and for 
the acquisition by the client either ( 1 )  of 
an irrevocable, non-exclusive, free license 
to make, have made, nse, and sell the ar
ticles, machines, or devices ( or right to 
practice the process, if a process invention)  
of any and all patents issued ; or  (2 )  of 
the entire or of limited rights, under cer
tain conditions. If the client declines to 
make use of the invention the university 
may, under a trustee arrangement, exercise 
these same privileges." 

-

Austrian War· Time Inventors to 
be Paid 

UNEXPECTED good tidings recently 
came to German-Austrian inventors, 

when they were informed that after a lapse 
of from 12 to 16 years, they are to receive 
together a sum totaling one million dollal's 
for their inventions. 

Divided according to present-day fron
tiers, the money will not all come to pres
ent-day Austria, as it is for patents dating 
from the W orId War. The greater part 
comes to the modern Austrian Republic, 
Austrians receiving 912,000 dollars and 
Hungarians 35,000 dollars. From the date 
of  the outbreak of the war until 13 years 
after its conclusion, all such patents in the 
United States were exploited under state 
license. Many inventors declined to accept 
official invitations to present claims, so 
hopeless were they of obtaining recognition 
for them. Austria has now been officially 
notified, however, that the above sums will 
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be paid out. One of the most highly paid 
patents is the invention of an Austrian to 
detect the approach of enemy submarines, 
which during the war was employed by the 
United States and the Allied Powers. 

Owing to the Austrian financial restric
tions, the actual inventors will not acquire 
dollars, as these will all be seized by the 
Austrian National Bank, and the inventors 
paid out at a rate in schillings fixed by the 
National Bank. 

• 
"'Kisabel" Versus "'Ise'bell" in 

Trademarks 

IN a decision rendered recently in the 
case of Plough, Incorporated versus The 

Reed Laboratories, Incorporated, Assistant 
Commissioner Moore held that The Reed 
Laboratories, Incorporated, of Kew Gar
dens, N ew York, is not entitled to register, 
as a trademark for cosmetics, the term 
"Kisabel" in view of  the prior use by 
Plough, Inc., of Memphis, Tennessee, of 
the notation "Mme. Ise'bell" or an equiva
lent name, for certain toilet preparations 
including rouge. 

After referring to the record as to what 
was established and stating that the goods 
were of the same descriptive properties, 
the Assistant Commissioner said : 

"The examiner of interferences was of  
the opinion that there is  no confusing simi
larity between the applicant's mark 
'Kisabel' and the opposer's trade name 
'Ise'bell,' but with this opinion I am unable 
to agree. The two words are quite similar 
in appearance and sound. It is believed 
that there is such a similarity between the 
two as would be likely to cause confusion 
in the mind of purchasers when concur
rently associated with the same article of 
trade ; and that the rule repeatedly stated 
by the Court of Customs and Patent Ap
peals to the effect that the newcomer should 
select a mark so dissimilar to prior marks 
or prior trade names as to avoid any likeli
hood of confusion as to the origin or 
ownership of the goods, should be applied 
in this case." 

-
Patent Office Nearly Hundred 

Years Old 

THE United States Patent Office, which 
recently celebrated the opening of its 

beautiful new quarters has been operating 
in its present form for nearly a hundred 
years. The act of Congress establishing the 
office under a commissioner was passed on 
July 4, 1836. 

Patents have been issued by the United 
States Government for a much longer pe
riod, however. They are provided for in 
the first article of the Constitution. 

The first act of Congress specifying how 
patents were to be  issued was passed on 
April 10, 1790. At that time the matter 
of granting patents was under authority 
of the Secretary of State, Secretary of  
War, and the Attorney-General. Since that 
time the office has been under the Depart
ment of the Interior and in 1925 it was 
transferred to the Department of  Com
merce. 

It was in 1836 that the Patent Office start
ed to number serially the patents issued. 
By the time the full century has passed, 
these serial numbers will he above two 
million. Two million patents granted in a 
single century ! During the last fiscal year 
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44,317 patents were granted, or, if one 
counts design patents, trademarks, and so 
on,  the grand total is 62,708. Applications 
for patents received during the year num
bered 84,097, and the total number of  ap
plications filed in the office amounted to 
106,893.-Science Service. 

• 

Copyright Infringement By Film 
Exhibitor 

THE unlicensed exhibition of copyrighted 
motion picture films constitutes an in

fringement of a copyrighted dramatic com
position, according to a recent ruling of 
the Court of  Appeals for the First Circuit. 
"We hold," the court stated in its opinion, 
"that films which are founded upon copy
righted dramas or other dramatic composi
tions are protected under the provisions of 
section 1 ( d )  of the Copyright Act and 
their unlicensed exhibition is an infringe
ment of the copyrighted dramatic com
position." 

This ruling was announced in cases in 
which the distributors of  copyrighted mo
tion picture films charged an exhibitor 
with infringement of  their copyrights by the 
alleged showing of  the films one day later 
than the date fixed in the license agree
ments relating to the leasing of the films 
between the distributors and the exhibitor. 

The court did not pass upon the question 
of whether the distributors have rights of 
action for infringement of copyright or 
whether their actions should be confined to 
claims for breaches of  the license contracts, 
the cases being remanded to the District 
Court for the District of Massachusetts for 
amendment of pleadings. This question, it 
was noted, can not satisfactorily be deter
mined upon the pleadings then before the 
court. 

The license agreements between the dis
tributors and the exhibitor, it is explained 
in the opinion of Judge Morris, granted the 
exhibitor the right, under the respective 
copyrights of the motion pictures involved, 
to exhibit them publicly each for one day 
only at a specified theater. The distributors 
charged that the pictures, in each instance, 
were shown one day later than the date 
fixed in the agreements. Each exhibition 
was charged to constitute a separate in
fringement for which the distributors, in ad
dition to seeking injunctive relief, asked 
for damages. 

The District Court, according to the 
opinion, had dismissed the bills of com
plaint on the motion of the defendant ex
hibitor on the ground that the alleged ex
hibition complained of was not an infringe
ment of the copyrights on the motion pic
tures. This ruling of the lower court was 
reversed by the appellate tribunal. 

The Circuit Court of Appeals rejected 
the contention that the protection afforded 
to copyrighted films is limited to duplica
tion or vending of the films and that motion 
pictures cannot be classed as a "dramatic 
work" as that phrase is used in section 1 ( d )  
of t h e  Copyright Act of 1909, as amended 
in 1912, although agreeing that there is 
nothing in the law "which specifically af
fords protection from the exhibition of 
films used in motion picture machines." 

Pointing out that through Congress, by 
the Act of  1909, copyright proprietors have 
been given control of devices serving to re
produce mechanically their musical works 
and that the Supreme Court of the United 
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States has recently held that broadcasting 
musical productions for profit over a radio 
may constitute an infringement, the court 
declares that "no sound reason appears why 
publication through the sense of hearing is 
more damaging than publication through 
the sense of sight. If inhibition is applicable 
to the former, it should also apply to the 
latter. 

"There appears to be an increasing ten
dency to liberalize the construction of the 
copyright statutes to meet new conditions 
which have rapidly developed within the 
last decade and which are continuing to 
develop, perhaps most strikingly illustrated 
by the application of copyright to radio." 

-
""Dry-Ice" Case Review Sought 

APETITION seeking the determination 
that it and its licensees are entitled to 

the exclusive use of the trademark "Dry
Ice" applied to solid carbon dioxide, which 
is employed as a refrigerant, has been filed 
with the Supreme Court of the United States 
by the Dry-Ice Corporation of America. 

An injunction is also sought restraining 
the use of the term for solid carbon dioxide 
in the corporate titles and advertising of 
competitors. The petition requests the court 
to review the decision of the Circuit Court 
of Appeals for the Fifth Circuit holding 
that the term was not subject to registra
tion as a trademark for the product and 
refusing to grant the injunction sought. 
( See page 252, April 1932 SCIENTIFIC 

AMERICAN. ) 
The lower court ruled, it is explained 

in the petition, that "Dry-Ice" is descrip
tive of characteristics or qualities of solid 
carbon dioxide and therefore was not sub
ject to trademark registration. The reg
istration of the term was declared invalid. 
It also held that competitors can not be 
prevented from using the term in their 
corporate titles and advertising if their 
actions in so doing are unaccompanied 
by any wrongful conduct having the effect 
of falsely representing the source of their 
product or attempting to palm it off on 
the purchasing public as the product of 
the Dry-Ice Corporation or  its licensees. 

It  was found as a fact by the lower 
courts, according to the petition, that the 
petitioners' use of the term "Dry-Ice" had 
established a secondary meaning in the 
minds of the public as denoting its prod
uct. "The use of a term to which a sec
ondary meaning haB attached in the cor
porate title of a competing corporation is 
in and of itself so likely to cause confu
sion," it is claimed, "as to be subject to 
injunction." 

Relative to the right to  register the term 
as a trademark, the petition states that 
"this case presents a situation where the 
lower courts have held descriptive two 
words in paradox which at the time when 
conceived were not descriptive of the goods, 
consequently could not be descriptive of 
the characteristics of the goods, and were 
in no sense a measure of quality." 

The term "Dry-Ice" does not, it is con
tended, "state or describe the fact that 
solid carbon dioxide is or may be used as 
a refrigerant. 'Dry-Ice' does, however, sug
gest the function of the article in ques
tion." The fact of suggestion is not a suffi
cient ground, it is  pointed out, for in
validating the registration of the term as 
a trademark_ 



Books 
A HISTORY OF EXPERIMENTAL 
PHYSICS 

By Carl Tnteblood Chase, Asst. Prof. 
of Physics, N. Y. Univ. 

THE word "history" usually connotes 
something dull. If it does, then the 

rather ponderous title of this book has 
done it an in justice, for it really is a 
most readable story of a great science, 
written in chronological order. About 
the easiest, most logical, way to learn 
about the science of physics is to begin 
where it began and trace its growth 
up to our own times. Thus the reader 
sees it unfold just as it actually did 
unfold, and gets a clearer picture of 
what it is all about than he would from 
a textbook which gives the ingredients 
out of chronological sequence. This 
"history" begins with the ancient 
Greeks and Galileo and the physicists 
of the 19th Century, but most of it 
pertains to physics since the reactiva· 
tion of the science, which took place in 
1895 with the discovery of the X ray 
and of all the things, unsuspected at the 
time, which were entrained by that 
epochal discovery. We follow the story 
down through the really big events
the discovery of radio·activity, the vari· 
ous atom concepts, the quantum the· 
ory, relativity, Michelson's velocity of 
light experiments, the electron, and the 
most recent theory of the wave atom. 
The account is in plain language, with· 
out mathematics, and centers around 
great experiments which are fully de· 
scribed, rather than abstract theory. 
There is a foreword by Millikan.-$2.40 
postpaid.-A. C. I. 

INTRODUCTORY GENERAL 
CHEMISTRY 

By Stuart R. Brinkley, Asso. Prof. 
Chem. Yale 

THE classification of the substances 
is based on the typical reactions 

which they exhibit, in preference to a 
classification based entirely on the ele· 
mentary substances. The salts are 
grouped together according to type thus 
making it possible more clearly to de· 
velop the principles involved in their 
preparation and reactions. In the chap
ters dealing with the metals the classi
fication is based on the principles in· 
volved in extracting the metals from 
their ores. In the discussion under each 
of the classes of substances, the most 
important members of the group are 
first considered, after which others of 
less importance are studied by analogy 
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to these. A list of supplementary read· 
ings of different degrees of difficulty is 
placed at the end of each chapter
from the preface. A thoroughly sound 
and graspable presentation of much 
value for reference as well as study.
$3.20 postpaid. 

MEET THE SCIENCES 

By William Marias Masiloff 

ABOOK which will interest some of 
the more serious, thoughtful read

ers, especially science teachers. It is 
called "a panoramic view of the sci
ences" and consists of discussions of 
the status of the sciences of mathe
matics, logic, physics, chemistry, and bi
ology, and the near'sciences, psychology 
and sociology. It will help systematize 
and regiment the reader's point of view, 
if he already has a general background, 
regarding the divisions of science.
$2.65 postpaid.-A. C. I. 

BLUEPRINT READING 

By F ortman-McKinney 

A PRACTICAL handbook for the ma
chine trades on reading working 

drawings, assembly and scale drawings, 
manufacturing, tool and installation 
drawings. Prepared so that anyone can 
obtain drafting knowledge and practice 
in visualizing the finished products from 
plans, elevations, and sections. A care
ful study of this book will teach how 
to translate the ideas of the designer 
and thus show how a j ob should be 
executed to be accurate, efficient, and 
workmanlike.-$1 .65 postpaid. 

CHINA SPEAKS 

By Chih Meng, Asso. Dir. China Inst. 
in A merica 

IT must be said in all fairness that af
ter reading "} a pan Speaks" ( re

viewed in our } une issue ) this book im
presses one as much the more sincere 
and appealing of the two. There is no 
studied attempt to rouse the emotions 
and no call upon sentiment-just the 
forceful presentation of facts as seen by 
a cultured, keen observer, one who is 
able to assimilate and assemble facts 
in an orderly and readable fashion. 
Whatever may be your sources of infor
mation about the Sino-} apanese disa
greement you should not miss the op
portunity of reading these two books.
$1.65 postpaid. 

PRICING FOR PROFIT 

By W. L. Churchill 

IN co-operation with manufacturers' 
associations, 16 groups lent their aid 

to these researches in an endeavor to 
learn how to make business profitable
to stock-holders, management, employ
ees, and thus to its customers. Certain 
economic laws are here developed as 
the result of 15 years of research and 
practice as business consultant to ail
ing industries. It is shown how these 
laws govern profits, how their applica
tion assures dividends to stockholders 
and proper returns to both management 
and labor. Every business man should 
know these laws and apply them.
$3.20 postpaid. 

THE SCIENTIFIC AMERICAN 
ANNUALOG 

CRAMMED full of useful and scien
tific information, this little book 

of 248 pages lists subjects of permanent 
value as well as the accomplishments 
of the year in science and industry. 
With the other six volumes of the series 
this makes a valuable reference library 
covering topics it would be difficult to 
locate in any other reference-many in
deed, like the explanation of flotation 
and submergence, general formula for 
evaporation, ferry bridges, suspension 
railways, twinkling of stars, blue of the 
seas, Admiral Taylor's bow wave the
ory, etc., etc., were specially written to 
cover queries received from readers. It 
is a mine of odd information gleaned 
from myriad sources.-$1.50 postpaid. 
Volumes 1 to 7 inclusive $8.00 postpaid. 

NEW INTERNATIONAL YEAR 
BOOK-1931 

THE present volume is the 30th issue 
and like its predecessors has ar

ranged in alphabetical order topics 
covering every conceivable phase of ac
tivity during 1931. A "chronology" of 
important events has been added and 
the number of illustrations has been 
doubled. The population of towns and 
cities as revealed by the 1930 census is 
given under "Census" and an enlarged 
"Necrology" has added value to this 
already most useful section. The orderly 
arrangement of material and the in
clusive scope of this work make it in 
our opinion the best yearly record of 
which we know. It should be as valuable 
for any general library as it is essential 
for editorial reference.-$7.00 postpaid. 
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A RESEARCH IN MARRIAGE 

By G. V. Hamilton, M.D. 

SO many of our readers showed serio 
ous interest in the scientific ( as 

opposed to the pseudo.scientific ) side 
of sex problems by obtaining Lawrence 
and Beams' "One Thousand Mar· 
riages," reviewed last January, that we 
now place before them another noted 
advanced study of a cognate nature. 
The present volume of 556 text pages 
summarizes the data from the intimate 
and extensive self· revelations of 200 
married persons who are serious·mind· 
ed and well above the average as to in· 
telligence and cultural attainment. It 
presents, in the words of the author, 
who is a psychiatrist of standing, "some 
of the more important things that hap
pened to the 200 spouses of my study 
during their childhood, and their pres
ent beliefs, attitudes, predicaments, and 
characteristic modes of performance 
with regard to sex and marriage." Each 
of the 200 subj ects answered the same 
lengthy list of questions, requiring for 
each a total of as much as 25 or 30 
hours, and the book contains many 
tables giving their answers. Thus we get 
a fair average slice of humanity with 
the bars down-ordinary inhibitions off 
-and the findings are in harmony with 
those of the newer science of sex. They 
show that humanity's traditional 
"knowledge" of humanity with regard 
to such matters has been rather far 
from fact. Now we face fact, open up 
the truth to daylight and take a saner, 
more rational attitude toward things 
which too long have dwelt in realms of 
darkness and prudishness and ignor. 
ance.-$5.20 postpaid.-A . G. I. 

THE ART OF BIRD-WATCHING 

By E. M. Nicholson 

A PRACTICAL guide to field obser
vation by one who has written sev· 

eral books on birds and was the moving 
spirit of the Oxford University British 
Guiana Expedition. All the necessary 
equipment is indicated. How bird
watching is done, bird census work, 
contemporary fields and the scope and 
yield are most carefully outlined. Much 
has yet to be learned about even such 
common birds as house sparrows so it 
is a mistaken idea that there is not 
much work of this kind to be done.
$3.65 postpaid. 

GOLDFISH VARIETIES AND 
TROPICAL AQUARIUM FISHES 

By W. T. Innes 

THIS is indeed the "ne plus ultra" 
of the goldfish, its feeding and care. 

It contains 300 illustrations of appara
tus, full page plates of species, many 
in beautiful color work, and smaller 
illustrations showing the various indi
viduals. One cannot praise too highly 

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

both the excellence of format and the 
wealth of information so clearly given. 
It is beyond a doubt the monumental 
work on this subject.-$4.20 postpaid. 

POWER AND THE PUBLIC 

E. M. Patterson, Prof. Economics, U. 
of P. 

N INETEEN men of national stand· 
ing have written monographs from 

sharply divergent points of view and 
these are presented in the hope that 
through a frank exchange of views and 
a comparison of data, light may be shed 
on mutual problems which the contin° 
ued business depression has brought 
to public attention so fully. A continu
ation of The Annals of the American 
Academy of Political and Social Sci
ence which have proved of so much 
value in directing discussion along use· 
ful lines.-$2.65 postpaid. 

RUSSIA : MARKET OR MENACE ? 

By Thomas D. Campbell, L.L.D., D.E. 
WRITTEN by the famous "wheat 

king," agricultural-engineering 
expert, and mechanized farming origin
ator and operator who has twice been 
called to Russia as agricultural expert 
by the Soviet Government, and has 
traveled extensively there on inspection 
tours. 

This book describes his journeyings 
and what he saw, treating at length the 
wonderful economic developments made 
of late years, and showing how many of 
his own previously formed adverse 
opinions had to be materially modified. 
While absolutely opposed to Commu
nism, Dr. Campbell acknowledges the 
possibility of Russia working out her 
own salvation along the lines of her 
present policy. His query "market or 
menace ?"  is not directly answered, but 
his opinion is readily deduced. 

The reviewer's reaction decidedly 
favors "market," not "menace," and he 
is firmly convinced that the proper 
policy for our government to adopt is 
official recognition of the Soviet Repub
lic and fostering to the utmost all lines 
of business between the two countries. 
-$2.15 postpaid.-J. A. L. Waddell, 
D.Sc., L.L.D., D.E. 

AROUND THE WORLD SINGLE
HANDED 

By Harry Pidgeon 

BORN on an Iowa farm but tiring of 
his monotonous rustic environment, 

the author journeyed in an old spring 
wagon to Alaska where he then col
lected specimens for several American 
museums. Here he built his first boat, 
only a rowboat at that, but with it he 
gained invaluable experience on rivers 
and rapids. In the public library he 
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studied navigation and boat-building 
and then constructed the 34-foot yawl 
I slander, in which he circumnavigated 
the world alone. This is the very read
able story of his leisurely wanderings, 
just as fancy dictated. A tale replete 
with keen observations of places and 
men, and adventurous to a degree that 
seems almost improbable. Beautiful 
photographs abound for this "library 
navigator" was also a professional pho
tographer.-$3.20 postpaid. 

LIVES 

By Gustav Eckstein 

THIS is a curious collection of stories 
of the lives of men and of animals 

written from an intensely human view
point, amazing in its detail of observa
tion and analysis but with a decidedly 
fatalistic trend. The author will be re
membered as producing "Noguchi" 
which received considerable attention 
last fall, being among the non-fiction 
best sellers. As in that book, this vol
ume seems to bring out the pathos and 
wonderment of just why life runs as it 
does.-$2.65 postpaid. 

THE SOCIAL LIFE OF MONKEYS 
AND APES 

By S. Zuckerman, A natomist to the 
Zoological Society of London. Demon
strator of Anatomy, University College, 
London 

THE author has had access to a rich 
collection of living monkeys and 

apes and has investigated their traits 
with thoroughness and in full scientific 
detail. The group and family life of the 
apes is very largely dominated by sex
ual motives and the chief value of this 
study, for those who are not primarily 
interested in apes as such or in sociol
ogy as such, is the background it pro
vides for a fuller comprehension of the 
same factors in related human affairs. 
The account-316 pages-is very large
ly a simple exposition of events in a 
large colony of baboons but is not a 
story book, being thoroughly scientific. 
Some of the earlier chapters will seem 
a bit "slow" to many readers but-re
versing the unfortunate tendency in 
some books-this gets better and better 
as it proceeds. There is a large bibliog
raphy on animal behavior.-$3.90 post
paid.-A. G. I. 

We Can Furnish the Above, as 
Well as Any Other Books That 
Are in Print, at List Prices, Plus 

Postage 

SCIENTIFIC AMERICAN 
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Splendour of 

the Heavens 
EIGHTEEN astronomers, each an 
authority in his own specialty, 
contribute to this astronomy 
which covers the modern science 
as adequately as the average in
telligent layman requires_ There 
is less emphasis on abstruse astro
physics than on the planets and 
other things which the amateur 
astronomer is in a position to get 
hold of with his own telescope_ 
976 pages, 1 104 illustrations and 
25 color plates. 83,,4" x 11" x 2"-
73,,4 pounds ! A real, solid, impor
tant work.-$8.75 postpaid, do
mestic. 

WhyWeDon't 
Lil{,e People 
By Donald A. Laird, Dir. Colgate 
Univ. Psych. Laboratory 

IT matters little how much you 
know, if you are out of tune with 
the people and things around you, 
if you are "maladj usted"-a mis
fit-you can't go far in this world. 
A few of us are happily, almost 
perfectly, adjusted, while the rest 
of us in varying degrees are not. 
In the average case, will a man 
go farthest by ( a )  learning more 
facts, ( b )  working his head off 
or ( c )  discovering his own nega
tive personality traits and extir
pating them-in other words get
ting himself adj usted ? Dr. Laird's 
newest book is based on the idea 
that ( c )  is the best bet, and 
among many other things it con
tains a detailed test by which you 
can find out just exactly where 
you stand on the average scale of 
adjustment-provided you can be 
frank with yourself. These tests 
were taken ( and originally paid 
for ) by nearly 10,000 business 
men. Other features of this book 
will add to a reader's knowledge 
of human nature, and enhance 
his ability to analyze people and 
estimate their motives. The chap
ters on "Suiting vocation to per
sonality" and "Traits of person
ality which build leadership" are 
esp€cially valuable. The book 
makes easy reading-it is chatty, 
not a dull report.-$2.1S post
paid, domestic. 

SCIENTIFIC AMERICAN 
24 W. 40th St. New York 
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T A K E T H E N E X T S T E P  

�ether you have 
had college or high school or gram
mar school training, you have 
doubtl e s s  considered renewing 
your study. Everyone recognizes 
frequently his need of more knowl
edge. Too few decide just what 
to study - still fewer start. Will 
you take the next step now? � 
Everyone realizes that well-directed 
study produces results far more val
uable than the cost and time and 
effort spent in pursuing it. Psy
chologists and e d ucators have 
proved recently that many adults 
learn more easily than youths :  men 
and women of 25 to 45 as a rule 
learn faster than boys and girls of 
15 to 20, and almost as readily as 
those of 20 to 2 5 .  Age is a minor 
factor in success, the essentials are 
capacity, interest and energy. � The 
adult benefits more because, in
stead of taking a ready-made group 
of school room courses with no 
special objective or plan, he choos
es wisely j ust what he wishes to 
study. � Columbia University, with 
this knowledge in mind, organized 
1 1  years ago a large home study 
department. The variety of subj ects 
now available for study during 
your leisure is so wide that prac
tically everyone can select interest
ing, helpful courses that can be 
of inestimable benefit. � These 
modern courses have been pre
pared under the supervision of our 
department heads ; they are carried 
on through personal correspond
ence by capable teachers of our 
regular staff. The experience of 
thousands of students testifies to 
their desirability. 

COLUMBIA 
UNIVERSITY 
Offirs Home Study Courses 
in the Following Subjects : 

Accounting 
Agriculture 
American G overnment 
Applied Grammar 
Banking 
Business Administration 
Business English 
Business Law 
Business Organization 
Business Psychology 
Chemistry 
Child Psychology 
Classics 
Contemporary Novel 
Corporation Finance 
Drafting 
Economics 
English Composition 
English Literature 
Essay Writing 
Fire Insurance 
Foremanship 
French 
Geometry 
German 
Grammar 
Greek 
Harmony 
High School Courses 
History 

Interior Decoration 
Investments 
Italian 
Juvenile Story Writing 
Latin 
Library Service 
Literature 
Machine Design 
Magazine Article Writing 
Marketing 
Mathematics 
Personnel 

Administration 
Philosophy 
Physics 
Playwriting 
Poetry 
Psychology 
Public Health 
Public Speaking 
Real Estate 
Religion 
Secretarial Studies 
Selling 
Short Story Writing 
Sociology 
Spanish 
Stenography 
Typewriting 
WorId Literature, etc. 

COLUMBIA UNIVERSITY, Home Study Department, 1 5  Amsterdam Avenue, New York, N. Y. 

.'. 

he University is pri
marily interested in offering the 
best type of instruction so that it 
can serve well the men and women 
everywhere who are eager to study.  
� The fees for these courses are 
arranged to cover the cost of pre
paring and teaching well the sub
jects that are offered. Payment of 
tuition may be spread over a pe
riod of months if desired.  � Ear
nest effort on the s tudent's part b 
necessary, however, and only those 
should inquire who are determined 
to do something about their de
sire to know more. 9(g If you believe 
that study under thorough univer
sity guidance can help you, let us 
tell you more about this system of 
instruction. Even though the par
tial list herewith does not include 
subjects you wish, write without 
any feeling of obligation .  New 
courses are added from time to 
time ; members of our staff may 
be able to suggest a program of 
study that you will enjoy. 9(g A  bul
letin showing a complete list of 
home study courses will be sent 
upon request. In addition to the 
gen eral University courses this 
bulletin includes courses that cover 
complete high school and college 
preparatory training. 9(g We shall 
tell you frankly if we believe we 
can help you. But whatever your 
plan may be, do something about it. 

�d. Am. 7 - 3 2  

Please send me full information about Columbia University Home Study Courses. I am interested in the following subjects : 

Name ______________________________ Occupation __________ -----

Street and Number ___________________________________________ _ 

City and County' __________________________ .-,)'itatc' ________________ = 
4257 



What is the 

RECONSTRUCTION 
Finance Corporation 

Doing ? 
It is acting as a great 

d i scou n t  ba n k, a n d  I S  l o a n i n g o v e r $ 7 , 0 0 0 , 0 0 0 a d a y 

* 

THESE loans are made to every part of the United States through com

mercial banks, savings banks, trust companies, j oint stock land banks, Fed

eral intermediate credit banks, agricultural credit corporations, live stock credit 

corporations, and to the railroads, building and loan associations, mortgage loan 

companies, and insurance companies. 

The applications come in through the 33 branches and are carefully inspected 

locally as well as in vVashington. But action is rapid, and one day's operations 

will take in  many of  the above avenues of distribution in most sections of the 

country. 

The amounts loaned vary from a few thousand dollars to several millions, 

and due consideration is given the necessity of each case. 

WHAT ARE THE CHANGES IN THE ECONOMIC PICTURE ? 

T H ROUGH the Reconstruction Finance Corporation, 

the enlarged powers of the Federal Reserve System, 

the campaign against hoarding, and the United Action for 

Employment, great fundamental changes have developed. 

Beginning in the summer of  1 93 1  with the financial 

crisis in Germany, followed by the suspension of  gold pay

ments in England, a tremor of fear went th rough the 

entire world. The shock manifested itself in America by 

enormous gold withdrawals on the part of  foreign central 

banks which had been leaving their money on deposit with 

us for years. Bank failures increased rapidly in this coun

try as a result of  the financial excitement, which en-

couraged the hoarding of currency and the sale of 

securities. 

This picture is now changed. Money is being returned 

to circulation. The resources of  banks that failed in 

March are about equalled by the resources of the banks 

that reopened. People are becoming impatient with any

thing which is obstructing the return to normal trade and 

normal living. The dollar is able to buy more in mer

chandise, services and securities than it has for many 

years. The active do llar is  the only dollar that is val

uable, and it is now putting its more slothful neighbor to 

shame. 

THE NATIONAL PUBLISHERS' ASSOCIATION 
"As the m ost nearly self-contained nation, we have within 

our own boundaries the elemental factors for recovery." 

(From the Recommendation of the Committee on Cncmployment Plans and Suggestions of the President's Organization on Unemployment Relief) 




