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AYOU read this, gasoline pumps throughout North America 
. bearing the Ethyl emblem are being filled with an even better 

Ethyl Gasoline. Q The anti-knock standard and all-round 
quality of Ethyl have been raised still higher. For two reasons: 
(1) to give you more for your money, (2) to meet the requirements 
of automobiles the motor industry has brought out to take full 
advantage of Ethyl's universal distribution. Q The new cars with 
high compression engines require fuel of Ethyl's anti-knock stand­
ard, and in turn give more power from every gallon used. Older 
cars find Ethyl a real economy because it prevents harmful knock, 
overheating and power-loss. Q The new standard widens still 
further Ethyl's margin of superiority over ordinary gasoline. 
Though it costs oil companies more to produce this higher 
quality, the price of Ethyl today is less, on the average, than you 
paid for regular gasoline only a few years ago. Try the new 
standard today. Feel the difference Ethyl makes. Ethyl Gasoline 
Corporation, New York City. 
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ROW your way 
to health and fitnessl 

FAT is human rust. Eliminate it! Check its de­

stroying inroads. Neglect your body and you 

become its slave. Five minutes daily of 

scientifically-directed exercise will give you 

glowing health. And you'll have fun doing it! 

Only 5 Minutes a Day Works Wondersl 
THIS rowing route to health and fitness has become the 

most popular method because of the gratifying results 
obtained within an astonishingly shore time. This natural 
rowing action is free of all exertion, being smooth and 
pleasant. Deeply penetrating organic stimulation is made 
possible by the complete forward glide which more than 
in any other system invigorates action of the hips and lower 

abdomen, breaking down the stomach and intestinal gases 
which cause indigestion and constipation. The face that all the 
rowing movements are performed in a seated position frees 
the venous system of any compression. The blood flows swift­
ly and freely, cleansing the body tissues of impurities. The 
busy executive welcomes this combination of spore and exer­
cise as the means of rescoring his college day athletic fitness. 

Keep Fit at Fifty Rather Than Fat at Forty 
So lircle time is needed for rhis exhilarating conditioning 
pasrime, there is no possible chance for monotony. Ir is 
great fun ... and greater satisfaction to see the old "bay 
window" fade away and to feel the tingling exuberance of 
new life coursing through the veins. Every day you feel the 
muscles tighten around the sagging stomach ... the wheezi­
ness leaves your lungs ... your body begins to shape the 
true masculine form, and you feel rhe muscles glide under 

the skin. Don't miss this great opportunity to rejuvenate 
the natural way on this new popular rowing machine. The 
whole family will want to use it. Thousands daily are keep­
ing fit, packing vibrant energy into every cell, contourizing 
their bodies into the physical elegance Nature intended. 
Dare you risk going down hill? It is more important to you 
than any big business deal. A few minutes rowing pro­
longs healrh and guarantees mental and physical efficiency. 

Reduce-Then Stay Fit 
The greatest question in many people's mind is-will they 
stay fir afrer they have reduced or reconditioned? There is 
no question about it provided you are willing to devore 
only 5 minutes a day to stay fit. You cannot get away from 
it. Rowing has a fascinarion all its own which is irresistible. 
Make up your mind now co be a rowing fan and enjoy 
365 days a year in radiant health and superb fitness. 

FREE Dr. Scott's Famous 
Health-Medical Book 

Dr.  James R. Scott's "H ome M edical AdViser," prob­
ably the  best-known a n d  certain l y  o n e  of the  most 
v a l u ab l e  books of  medical advice for t h e  h ome, wil l 

be sent free of ch arge to th ose p ayin g $9.85 in ad­
vance.  T h e  book is i l l u strated, c loth-bo u n d, 472 
pages, a n d  reg u larly se l l s  for $3. T h e  insta l lment Vivian Keefer,  of the 
plan of payment is offered for yo u r  convenie n ce. 1932 Earl Carroll Yalli-
F o r  us it entails c o n siderable trouble  a n d  accou nting ties, keeping fit un UUI' 
expe n se.  We take this means of maki n g  it worth- rowing machine. 
while to you to pay cash. 

� • • • • • • • • • • • • • • • • • • •. • I •• 
REVIEW OF REVIEWS CORPORATION, 5" Fifth Ave ., New York City. 

You may send me on arrroval shipping charges collect, your new pressed st�el  • 
Rowing �ia�hine I am enclosing check (or money order) for $2. I f  pleased t:th • 
the machin e  I win remit $2 at the end of ten days'. tria\' and the ualance a le 

rate of $2 per week until the sum of $10 has been paid. ' • 
Name .. • 

• 
Address ... • o Check here If you prefer to complete the transacti?n at once by se!'dinf.{ your 
check for $9.85. and receive a copy of Dr. Scott s valuable MedICal- H e�lt� • 
Adviser. with out charge . S.A. 0-3. 

Send Only $2 
Send only $2 with the coupon and if in 
ten days you have not discovered what 
new vigor, stamina, and virility mean to 
your happiness, then return the machine 
and we will refund the $2 payment which 

is asked in advance only as evi­
dence of your good faith in the 
matter. We are confident that at the 
end of ten days you will not part 
with the machine for five times its 
cost. A few minutes daily will work 
wonders with your waistline, your 
hips, arms and legs. 

SUPERIOR FEATURES of our Row­
ing Machines are: Two adjustable nickel­
plated springs-arch-supporting footrests­
a platform for standing exercises-form-fit­
ting coaster seat with rubber wheels and 
oilless bearings-an inclined rustproof press­
ed steel frame with rubber cushions to pro­
tect floor and prevent slipping-lightweight 
-noiseless-unbreakable-and finished in 
two-tone color. Complete instructions on 
safe, quick exercises are included. 
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ACROSS THE EDITOR'S DESI( 

ON page 284 of this issue, one of our editors 
presents an unbiased survey of the present-day 
status of television as it pertains to home en­

tertainment- We frequently receive inquiries regard­
ing ths advisability of investing in one or another 
of the many television companies that are offering 
stock for sale_ The facts brought out in the article 
mentioned indicate the chaotic state of  the tele­
vision industry at the present time, and point def­
initely toward the speculative quality of  any and 
all television stocks. A confirmed gambler might 
achieve some measure of  success by purchasing 
television stocks today, but the conservative person 
who is looking for an investment with a fairly 
assured future will wait until such time as the 
industry is on a sound basis and practical tele­
vision equipment is on the market. Then, too, 
many "wild-cat" television stocks are being pro­
moted, the sole purpose of those who have issued 
them being to fleece the unwary. All in all, the 
question of investing in television is one which 
should be studied c

.
arefully before any decision is 

reached. 
• 

Professor G. W. Ritchey, the genius who de­
signed and made the great reflecting telescopes at 
Mt. Wilson Observatory, has invented a new kind 
of reflecting telescope for which he makes large 
claims, stating that, size for size, it will be far more 
efficient than the types of telescopes at present in 
use by astronomers. Unfortunately, the methods by 
which this high degree of efficiency will be gained 
are not self-evident, for the Ritchey telescope looks 
superficially much like the orthodox type. A 
"Ritchey-Chretien" telescope of this new type is 
being built by the inventor for the United States 
Naval Observatory at Washington, and in an article 
scheduled to appear next month will be explained 
the basic principles which make possible the great 
gains in efficiency which are claimed for this in­
strument. 

• 

When you drop into a convenient telegraph office, 
or call on the telephone and file a message for de­
livery in Europe, South America, Australia, or the 
Orient, you set in motion a vast and complicated 
system of machinery which has been built up around 
"record" communications. You take the delivery of 
your message for granted, but probably give little 
or no thought to the routine through which it goes 
before it  reaches its destination. This interesting 
routine is the basis of an article which will appear 
soon, illustrated with an especially prepared series 

• 

of photographs. The speed and accuracy with whicli 
messages are dispatched over vast distances points 
once more to the coordination between science and 
industry which brings to you a service of inestimable 
value. 

• 

So much has been reported in various publica­
tions about "smashing" the atom, power from the 
atom, and transmutation of elements, that one 
often has to pause and wonder how far science 
has carried all these things. Just where does our 
knowledge of these phases of the atom stand ? May 
atomic power or the transmutation of lead or mer­
cury to gold be expected in the near future ? We 
have obtained, from Professor William D.  Harkins, 
of the University of Chicago, an articlt; that dis-. 
cusses "Modern Alchemy" from the viewpoint of 
one who has delved deeply into the subject. We 
are highly enthusiastic about this particular article ; 
we think it is one of the best that we have been 
privileged to present in many months. If you enjoy 
it as much as we did, we are sure you will find that 
it has cleared up for you many things that hereto­
fore were hazy in your mind. 

• 

When an oil well comes in, everyone is happy and 
the field buzzes with activity. But when weeks have 
been spent in drilling, and a "gasser" blows in, 
potential disaster stares the whole field in the face. 
The dreaded scourge of fire threatens, and fire 
fighters and mechanics are mobilized to save as 
much property as possible. Every gasser presents 
a new problem and one that must be dealt with 
immediately. A gripping picture of what happens 
when a gasser blows in is given in an article which 
is scheduled to lead our June issue. It will be illus­
trated with a series of photographs that show 
vividly the destructive powers of gas when it is 
rel eased from its earth-bound reservoir. 

• 

What limits the speed at which man can travel ? 
His own physical powers to withstand acceleration, 
or the mechanical construction of his vehicle ? The 
public has become so accustomed to constantly 
increasing �speeds on the highway, on the water, 
and in the air, that there is always considerable 
interest as to future possibilities. Much has been 
learned about various phases of  the problem of 
speed in the past decade, and an article soon to be 
published gives the facts t1uit have been established 
thus far. 
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N connection with The Century of Progress Exposition 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 authority and all will attain a 
most comprehensive outline. This book is unusually clear and readable. It 
gives a new idea of mathematics and a new viewpoint of the process and 
art of thinking rigidly, a reasonable conception of which enables all men 
to see exactly what it is that each imagines he is talking about.-·$1.1S 
postpaid. 

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 agree­

ment among magicians not to allow even the mechanism 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. 

SCHOOLS of identification are increasing in number. Foreign nations 
are sending representatives to study our systems. Hospitals are adopt­

ing this method to prevent substitutions. There is' a great opportunity in 
this line if one will but study it attentively. This book is the recognized au­
thority.-$3.15 postpaid. 

TRUE experiences of men and women who discovered new ways of get­
ting a job, who got into vocations more congenial, who built up new 

abilities in lines they had never known before and stories of those who 
found means of obtaining financial and personal independence. Narratives 
of brains, ingenuity, strategy; brief biographies that suggest occupations 
and how to get into them.-$1.10 postpaid. 

AS the manager of a group farm organization busy with 703 farms run­
ft ning over a total of 252,000 acres, the author tells a way out for owner 
and tenant. It is not theory but gives the instances of how these farms are 
made to pay. Full of workable suggestions to every absentee owner of 
farm property, to tenants and farm operators, to bankers, life insurance 
companies and other financi111 institutions, and individuals with capital 
invested in farm lands. Congressional Farm Relief is not the solution but 
the helpful assistance of experienced farmers who are also good business 
men. A direct, informative, and provocative account of what actually has 
been accomplished.-$2.20 postpaid. 
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FEW who habitually follow the liter­
ature of science will need an introduc­

tion to Sir James Jeans, the noted English 
cosmologist; not so many may be familiar 
with his countenance. No other man of sci­
ence at the present time has enjoyed so 
wide a public following as Jeans. His more 
popular books, "The Universe Around Us" 
and especially "The Mysterious Universe," 
have met with an acceptance that is phe­
nomenal-unprecedented, in fact, for sci­
entific books, the sales of these two works 
placing them almost among the best seller 
classes. This is a remarkable thing, con· 
sidering that few scientific books, even 
today, reach more than a few thousand 
readers and many good ones reach less 
than a thousand. Doubtless it is  due to 
the fortunate fact that Jeans not only has 

S I R J A M E S J E A N S  

something to say but knows how to say it. 
His appeal is not merely to the student of 
science, as such, but to the philosopher­
and we are all philosophers. 

Sir James Jeans was born in '77. He was 
educated at Cambridge Uni�rsity, famous 
"capital of the scientific world," with 
which he has been associated almost ever 
since-though he taught in America, at 
Princeton, between 1905 and 1909 and 
incidentally married an Amcrican. He is a 
research associate of the Mt. Wilson Ob­
servatory and has many links with America 
and American science, coming here quite 
frequently to do research and to lecture 
in scientific circlcs. His lectures are as 
"smooth" as his books ; he is a fluent, 
agreeable speaker. An article by Sir James, 
on cosmic evolution, appears on page 272. 

• 
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THE U. s. S. Chicago, in dry dock at Mare Island, 
California, shows off its bulbous bow. This form 

of bow lessens resistance and therefore saves fuel. 
While apparently a simple development, it repre­
sents many years of research at the model testing 
basin by Rear Admiral Taylor who is a leading 
world authority on ship design in relation to power 
and propulsion. This bow design symbolizes strik­
ingly the Navy's contributions to civilian progress 
for, besides being used on all new naval vessels, it  is 
being rapidly adopted for many new merchant ships 



As commerce stabilizers, ships of our Navy visit far ports of the world. Here are shown Amer­
ican and Allied warships in the Bosphorolls, off Constantinople. Mosque of St. Sophia at right 

THE NA VY�S CONTRIBUTION TO INDUSTRY 

IDEALISTS would have us put away 
our arms entirely ; more particular. 
ly, they demand the abolition of our 

Navy. They contend that civilization 
has reached that high peak of develop­
ment, or evolution, where peace may 
be perpetuated by treaties alone. Per­
haps they're right ; it is  not for us to 
say. Nevertheless, the world is seething 
with threats of wars ; and treaties and 
popular opinion, volubly expressed in 
favor of peace-at any price almost­
do not deter the war makers. 

Remembering the ghastliness of the 
World War, we are inclined to forget 
that it  is not the military forces that 
need arms-it is not the Navy that 
needs ships, but the nation that needs 
both the Navy and ships of war. When 
the idealists speak of the enormous ex­
penditures of the people's money by the 
Navy, they either overlook or are ig­
norant of the fact that for every dollar 
this service expends, the nation's divi­
dends in security and in industrial prog­
ress are enormous. 

The Navy needs no war to justify its 
existence, for its activities are of far 
greater value to our commerce and in­
dustry in times of peace than during 
any period of hostilities. It is a fact 
that American naval progress and 
American industrial progress are so 
We are indebted to "The United States Navy 
in Peace Time" for much of the material for 
this article. 

By F. D. M c H U G H  

closely linked that, in many fields, the 
latter has actually been an outgrowth 
of the former. 

We live in an industrial era. The 
unequal distribution of essential raw 
materials throughout the world has 
made all na tions increasingly dependent 

"OUR American Navy has 
always been much more 

than an arm of war-time de­
fense. All the money that has 
ever been spent on the Navy 
has been returned to the com­
munity several times over in di­
rect stimulus to industrial devel­
opment. We may be very sure 
that in the future, as in the past, 
the Navy's services to industry 
and the arts of peace and ooIici­
ence will completely j ustify its 
maintenance in the highest ef­
ficiency." -Calvin Coolidge, 
October 19, 1924 

upon one another and upon overseas 
trade and communication. W orId pros­
perity is as dependent upon the integ­
rity of sea communications as national 
prosperity is dependent upon the trans­
portation lines within a nation's fron­
tiers. It  is, therefore, to the mutual 
benefit of  all nations to preserve peace 

and to co-operate in the business of in­
ternational commerce. 

The United States Navy is a power­
ful agency in the execution of American 
foreign policies, and it is but natural 
that many of our well· established for­
eign policies are of  immediate interest 
to the American business man. There is 
the fundamentally American policy of 
the "open door," for example, of which 
our Navy has been the chief instrument 
of perpetuation. Even more important, 
however, is the policy of our Govern­
ment to protect, abroad and on the high 
seas, American citizens engaged in law­
ful enterprises. 

PRACTICAL diplomatists have long 
appreciated the protective value to 

peaceful commerce of a mere demon­
stration of naval force. The unsettled 
state of the Near East and the war be­
tween Greece and Turkey shortly after 
the W orId War jeopardized American 
interests in oil, tobacco, flour, and other 
necessities of  everyday life. Our ware­
houses in Greece and Turkey contained, 
for example, hundreds of thousands of 
dollars' worth of American-owned to­
bacco, the loss of which would have 
meant the loss of much American cap­
ital. To protect our property, we sent 
a number of destroyers to anchor off 
the principal centers of  our business 
interests and see that fair play and jus. 
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tice were accorded to all. Based on Con­
stantinople (now Istanbul ) ,  they cruised 
the Aegean, Mediterranean, and Black 
Seas ; in the event of a local d isturb­
ance, a destroyer would proceed to the 
port nearest the disturbance and an­
chof- Invariably its presence 
exerted a stabilizing influence 
and our foreign representatives 
continued their legitimate bus­
iness transactions without inter­
ruption_ 

Largely because of  our well­
recognized commercial rights, 
we are entitled to and should 
have a Navy second to no other 
in the world ; and since we are 
not an aggressor nation, most 
Americans are confident that 
our Navy's power will never be 
misused. Speaking of the peace­
ful use of  naval power by Great 
Britain, an eminent American 
naval authority has said: 

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

In many cases, industrial products 
have shown a lack of, or very slow, im­
provement until, under the impetus of 
the Navy's demands, progress is made 
at a tremendous pace. But the Navy 
does not stop with a demand for supe-

MAY · 1932 

This is shown by numerous cases such 
as that of a well-known builder of air­
plane engines who was paid something 
over 2,000,000 dollars for the first one 
of a new type of aircraft engine. Yet 
in its development the Navy's designers 

worked side by side with the 
company's engineers. 

"Their doctrine of a supreme 
navy, not to make war, but to 
preserve peace; not to be pred­
atory, but to shield the free de­
velopment o f  commerce ; not to 
unsettle the world but to stabil­

In building submarine engines, the Navy has con· 
tributed to the development of commercial engines 

The air-cooled engine which 
became world-famous as the 
type with which Lindbergh, 
Chamberlin, and Byrd flew 
across the Atlantic, was evolved 
from an engine developed for 
the Navy. The development of 
this engine could not have taken 
place except for the assistance 
of the Navy Department since 
the cost rendered the engine 
prohibitive for commercial de­
velopment and the Army was 
not in the market for these en· 
gines. In the development of the 
technical construction of air· 
planes, also, the progress until 
very recently has been due al­
most entirely to the studies and 
demands of the Army and Navy. 

In its work on lighter-than­

ize it through the promotion of law and 
order, has been demonstrated as sound. 
Britain has given us outstanding proof 
of the fallacy that armaments are neces· 
sarily provocative of waf- For virtually 
100 years, while possessing much the 
strongest navy in the world, her govern­
ment kept free from major wars and 
used her dominant naval power primar­
ily as a commercial shield, in accord­
ance with the doctrine of 'trade pro­
tection' so wisely propagated. On many 
critical occasions during this period, 
the mere strength of the royal navy was 
sufficient to deter other nations from 
making war on her." 

HOWEVER great may be the value 
of such security given by our Navy 

to our trade, and however tangible or 
intangible that security may be, the 
Navy has another equally important 
peace-time economic function, the value 
of which may be reckoned almost in 
dollars and cents. Our Navy is a vast 
marine laboratory, stimulating research 
and fostering scientific progress and in­
dustrial achievement. Since the Navy 
must maintain the highest peak of effi­
ciency and proficiency, it is continually 
seeking out the latest, most improved 
products of  applied science. It  keeps its 
standards of  quality extremely high, of 
necessity, and its specifications for new 
equipment or materials are often count­
ed by manufacturers as impossible of 
attainment. As a result manufacturers 
often must re-vamp entire plants or 
processes in order to meet Navy stand­
ards. The manufacturer gains knowl­
edge and experience thereby and 
his business prospers accordingly. 

rior products ; i t  offers the manufac­
turer the fullest co-operation in the re­
search or re-organization of facilities 
necessary to attain the higher standard. 
The Navy then will make tests of the 
product and if it does not come up to 
specifications, often suggests to the 
manufacturer the method by which er­
rors may be rectified. It even goes so 
far as to take up promising inventions, 
methods, or processes, and develop 
them into products which will ulti­
mately increase the Navy's efficiency. 

Aviation has been dependent upon 
Navy experimentation and Navy needs. 

All photographs arc United SlaLes Na\'Y Ontclal 

air craft, the Navy has been a 
pioneer. It built the first large dirigible 
in America, the Shenandoah, at the Na­
val Aircraft Factory at Philadelphia, 
but civilian industry profited by the fact 
that the materials were purchased from 
American firms. A civilian company has 
just completed for the Navy the Akron, 
largest airship in the world, and is now 
building a sister ship, the Macon. These 
orders are enabling manufacturers to 
obtain invaluable experience in build­
ing a type of craft which may yet find 
an important place in American trans­
portation. The Navy also owns and is 
experimenting with the first airship in 

A naval assembly plant for flying boats. The Navy was the first to investigate ful. 
ly the use of duralumin in the construction of pontoons for aircraft of this type 
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the world which has an all· metal "bag." 
Every person in the country who 

owns a radio set is indebted to the Navy 
for its efficiency and low cost. The Navy 
was the first large organization to enter 
the radio telegraph field in America, 
yet its requirements alone were suffi­
cient to cause the creation of several 
radio manufacturing concerns and to 
inspire a spirit of competition among 
these companies which led to many of 
the early discoveries in radio. 

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

are closely allied with radio. 
During the World War, the 

Navy took over all commer· 
cial radio stations except the 
high· power transocean sta­
tions of the Marconi Wire­
less Telegraph Company of 
America. After the war it 
was obviously impossible for 
the Navy to continue oper­
ation of commercial commu­
nications systems. In April 
1919, therefore, officials of 
the Navy met with the direc­
tors of the General Electric 
Company, laid the facts be­
fore them, and steps were 
taken to form what eventu­
ally resulted in the Radio 
Corporation of America. This 
company soon established 
100 percent American con­
trol of commercial radio sta­
tions in this country. 
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In the early days of radio, the only 
equipment that was available was crude 
and suitable for use only under labora­
tory conditions. Since the Navy required 
apparatus which would function under 
the trying conditions found aboard ship, 
it soon became obvious that intensive 
development work was necessary. To 
this end, and encouraged by the Navy's 
demand for instruments, several manu­
facturing companies were formed. With 
these the Navy adopted a policy of in­
timate co-operation in all matters of de­
sign and production, the result being 
rapid improvement in equipment pro­
duced. 

The Navy's demands, in 
1881, for a higher quality of 
steel than was then manu­

Members of the crew of the Memphis repair 
one of her great propellers at Kiel, Germany 

E
XAMPLES of the good effect of the 
Navy's work in radio development 

are to be found throughout the history 
of the art. Spark transmitters, admit­
tedly inefficient and expensive, were 
brought to a high peak of efficiency and 
to such a low cost that they became 
available for many services which other­
wise would have been deprived of the 
benefits of radio communication. The 
same results of Navy development work 
are to be found in the realm of the 
vacuum tube, the alternator, the radio 
compass, underwater signaling and 
sounding systems, and in many phases 
of electricity and mechanics which 

factured may be said to mark the be­
ginning not only of our modern Navy 
but also of the manufacture of steel as 
an industry in the United States-an 
industry, incidentally, in which we lead 
the world. A board appointed by the 
Secretary of the Navy at that time rec­
ommended that four new vessels be 
built of steel. At first no manufacturer 
was willing to accept the contract to 
deliver steel on the Navy's specifica­
tions, but contracts were finally made. 
The difficulties experienced in produc­
ing the steel were enormous; and, al­
though great pressure was brought to 
bear on the Department to modify the 
requirements, all such efforts were suc­
cessfully resisted. Finally steel was pro-

The traveling instrument bridge of the model testing basin in Washington. 
While not new, the basin continually gives new knowledge to ship designers 

duced which met the specifications and, 
what was more important, taught man­
ufacturers how to make good steel. 

The Navy also was one of the pio­
neers in the use of gas and electric 
welding and cutting as applied to ship 
repairs and construction. A seaplane 
derrick barge begun at Mare Island in 
1919 was one of the earliest extensive 
applications of electric welding to a 
floating vessel. Since then, progress has 
been rapid, and especially so following 
the Washington Treaty for the Limita­
tion of Armaments which placed a pre­
mium on weight saving. The Navy is 
now building a number of all-welded 
barges, tugs, and lighters. As a further 
evidence of the Navy's desire to develop 
the art of electric welding in ship con­
struction, the forward 88 feet of the 
four light cruisers now under construc­
tion are to be practically all-welded 
construction. 

T
HE Navy has become so thoroughly 
cognizant of questions of design of 

passenger and cargo ships that it is able 
to make many valuable contributions to 
the art of designing merchant vessels. 
One of the most important, perhaps, is 
electrical propulsion, a system which 
was first used by the Navy in warships 
during the World War. It is now em­
ployed in a considerable number of 
merchant ships. Its principal superiority 
over turbine propulsion lies in the fact 
that between the turbo-generator unit 
and the propeller, the driving motor 
acts as the most efficient speed reduc­
tion system yet found. 

Because of the conditions under 
which they operate, propellers become 
less efficient as their speed and load 
increase. The efficiency of the steam 
turbine, however, increases with its 
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speed. Great losses result in increas· 
ing propeller speed or decreasing tur· 
bine speed beyond their economical 
points. Mechanical and hydraulic reo 
duction gears, to solve this problem, 
have been developed and found satis· 
factory for some applications. The 
"electrical reduction gear," or electrical 
drive, however, has been found most 
satisfactory for the larger ships. This 

From the highest commissioned 
officer to the enlisted man, the Na· 
vy·trained man is of great worth 
to industry. Here is shown a black· 
smith shop aboard a battleship 

system consists simply of high. speed, 
light·weight steam turbines, directly 
connected to alternating current gen· 
erators which supply power, through 
flexible·control switchboards, to the pro· 
peller·driving motors. 

BOILERS, condensers, pumps, water 
distilling plants, refrigerating plants, 

and a host of auxiliaries, information 
concerning which is of vital importance 
to our merchant marine, have come 
under the close scrutiny of the Navy, 
have been experimented with, and, with· 
out exception, have been improved by 
the Department's engineers. A further 
service rendered to civilian ship·build· 
ers is the Navy's supervision of new 
ships that are to be built on loans from 
the revolving fund created a few years 
ago by Congress. 

Prior to the World War, there was 
no such thing as a satisfactory Amer· 
ican Diesel engine. The work of the 
Navy, however, in tearing down and 
analyzing a German Diesel engine, ob· 
tained from England after .the war, and 
building replicas which ran with high 
efficiency from the beginning, gave 
America the necessary knowledge and 
experience for the satisfactory growth 
of this industry. As a result, Diesel en· 
gines have now entirely replaced gaso· 
line engines for submarine use, and 
Diesel engines for commercial use have 

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

been vastly improved in recent years. 
One of the greatest advances in the 

science of naval architecture made duro 
ing the last century was the method of 
determining, by means of model·basin 
tests, the power required to drive ships. 
This method of ship·design testing, first 
used in England, was begun in this 
country when Congress authorized, in 
1896, construction of a model testing 
basin at the Navy Yard in Washington. 

No naval architect would now think 
of designing a ship differing materially 
in size, speed, or other characteristics 
from former types without first deter· 
mining its resistance by model basin 
experiment. A great deal of highly sci· 
entific research work has been done there 
by Rear Admiral Taylor in the past 
for determining the best form of under­
water bodies for all kinds of ships, for 
the purpose of reducing resistance to a 
minimum. The results of these experi· 
ments have been made public and have 
proved of inestimable benefit to the 
ship.building industry. For his discov· 
ery of the resistance-decreasing bulbous 
bow, which is now used on practically 
all naval vessels and which received 
much publicity because of its use on 
the Bremen and Europa, Rear Admiral 
Taylor received the Fritz medal in 1931. 
(See our February 1932 issue.) 

The present successful manufacture 
in this conntry of optical glass equal 
to the best imported kinds-for scientific 
instruments, telescopes, and the like­
owes its being to World War needs and 
the efforts the Navy made to induce 
glass manufacturers ' to devote their at· 
tention to this important item. 

The Navy, collaborating with the Edi· 
son Laboratories in 1913, built the first 
three high·speed movie cameras in the 
world. By this important development, 
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"slow·motion" movies were born and 
since then have found a recognized 
place in educational and amusement 
activities and in scientific research. 

The publications of the Hydrograph. 
ic O!fice are a grc:ct boon to commercial 
navigation. Ships rely on radio bear· 
ings from naval shore stations. Ocean 
currents, storm tracks, and sailing 
routes are given on charts furnished by 
the Navy. Coast Guard patrols warn of 
the location of icebergs. In time of dis· 
aster, the Navy is the first on the scene. 
Bearing witness to this fact was the 
dash of the aircraft carrier Lexington 
to aid Managua at the time of the Nica· 
raguan earthquake. The Navy's relief 
work after the Japanese earthquake was 
admirable as was its intervention duro 
ing the Russian famine after the war. 
Improvement of sanitary conditions and 
combating plague conditions in Guam, 
Haiti, Santo Domingo, Samoa, and Cen· 
tral America is another part of the fine 
record made by the Navy. 

THERE is practically no end to the 
contributions the Navy has made to 

American industrial progress as the De· 
partment's activities reach out into 
practically every field of human en· 
deavor. Need it be said, then, that Navy· 
trained designers, engineers, scientists, 
executives, and even enlisted men 
trained in Navy trades have been cov· 
eted by civilian industry? It is true that 
they have been and are; and it is true, 
further, that Navy men of all grades, 
retired from the service, have made 
their mark in American industry. 

As has been aptly said: "The Navy's 
usefulness to science and industry jus· 
tifies its maintenance in the highest effi­
ciency even though it may never be 
called upon to fire a hostile shot." 

The after distribution room of the Arizona. First employed by the United States 
Navy, electrical propulsion is now being applied widely to merchant vessels 
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"Buy British" 

FOR some months, the British people 
have been urged, coaxed, and almost 

commanded under threat of being made 
the object of scornful epithets regard­
ing their patriotism, to "Buy British ! "  
Editorials, advertisements, billboards, 
bulletins have demanded: "Buy Brit­
ish ! "  Politicians, lecturers, and the 
radio have made "Buy British" resound 
throughout the Empire. 

Americans, long experts in the art 
of  "cutting off their own noses," look 
upon this amateurish attempt of the 
British to isolate themselves with a su­
perior sort of air. We are old hands at 
"protecting" our great industries, but 
our method is decidedly more effective. 
We learned two years ago the secret of 
killing the industries of  other countries 
so that they could not buy from us and 
we could have the fun of selling to our­
selves alone. At present, after almost 
two years of high tariff, we could give 
the British many pointers which should 
help them amazingly along the road to 
the sort of unique prosperity enjoyed in 
this .country today. Perhaps, of course, 
they may not wish help of this kind but 
may prefer their own boycott-of-im­
ported-goods method. If such is the 
case, we shall simply watch with in­
terest to see what degree of success 
they have. 

We hasten to add, however, that we 
sympathize with the people of the Brit­
ish Empire since their distress is much 
the same as our own. When they have 
proved that the Empire is "self-con­
tained" they will, indeed, be our fellow 
sufferers. The isolation of the English­
speaking world will be complete. 

In the Grip of Crime 

A S this is being written, the world 
J-l. still awaits in breathless suspense 
the denouement of  one of the most 
dastardly and heartless crimes of our 
time: the kidnapping of 20-months-old 
Charles Augustus Lindbergh, Jr. Since 
there is now but little doubt that this 
crime was the work of professional 
crooks, i t  epitomizes the steady sys­
tematization of crime in this country 
that has made of it a big-money, safe 
business. For the time being it has 
aroused the public to a sense of its re­
sponsibility. Will the public actually do 
something now, or forget this crime 
shortly and allow other, perhaps more 
horrendous, deeds to be perpetrated ? 

P O I N T  O F  

Commenting on the kidnapping, a 
thoughtful British newspaper said: "If 
this cruel and miserable method of in­
timidation with a helpless child as its 
nearest victim is the work of racketeers 
and if the outcome of it is not a genuine 
and determined effort to end the whole 

George Eastman 

LEAVING a note saying "My 
work is done. Why wait? " 

George Eastman, founder and 
chairman of the board of the 
Eastman Kodak Company, shot 
himself at his home in Roches­
ter, New York, March 14. He 
had been in ill health for sev­
eral years, and at the time of his 
death was in bed under the care 
of a physician. His age was 77. 

Mr. Eastman was best known 
for his development of the com­
plicated early camera into a 
low-priced commercial product, 
for his transformation of the 
highly difficult profession of 
photography into a popular 
pastime. His further improve­
ments of cameras and films 
made possible the development 
of "still" and motion-picture 
cameras to thei.r present high 
state of perfection. He was 
looked upon as the first Amer­
ican manufacturer to use large­
scale production methods and 
therefore contributed largely to 
the modern industrial era's ef­
ficiency. A philanthropist with 
a most impressive list of gifts to 
charitable and educational in­
stitutions, he also gave freely of 
his private fortune to further in­
vention and scientific research. 

There can be no more noble 
tribute than that paid to him 
by an executive of his company : 
"George Eastman played the 
game to the last. By his own 
hand he lived his life, and by 
his own hand he ended it." � 

deplorable business in all its ramifica­
tions, then the rot must have sunk 
deeply into American life." 

Frankly, we think the above state­
ments show admirable restraint. The 
rot has sunk deeply. A woman, writing 
to a New York newspaper recently, 
stated the case most aptly_ She said: 
" My family-both sides-dates back 
300 years in this country. There is now 
a strange feeling of not belonging. 
England still seems to be England ; she 
still has her hand on her own bridle. 

V I E W 

We sit and take it and chatter like a 
lot of old hens and that is all that does 
happen." 

We sit and chatter. Most of the time 
we simply sit while the octopus of crime 
gets its strangle hold more tightly on 
every phase of American life. Is it  any 
wonder that some of us begin to feel that 
we don't belong ? We can sit and chat­
ter. We can blame crime in this country 
on prohibition, on the off-scourings of 
Europe that swarmed in at our doors 
for decades, or on any other such bete 
noire without avail. It  will still be idle 
chatter. 

It is high time we took a hand in this 
business. Since we all know that it has 
its roots in corrupt politics, law· making 
bodies, and the courts of the land, we 
must lay our hands on those roots and 
destroy the diseased ones. Are we go­
ing to do it ? 

Wood Farming 

REFORESTATION of large tracts of 
land has been discussed at great 

length in recent years but not much at­
tention has been given to the small farm 
wood and timber lot. Recently, how­
ever, W. K. Williams, of the Depart­
ment of Agriculture, compiled a farm­
er's bulletin ( No. 1680-F ) which cites 
almost a score of cases where farm tim· 
ber cropping has yielded good returns. 

One farmer in Indiana, for example, 
reported that he sold 700 dollars' worth 
of forest products, built five farm build­
ings, and supplied posts and cord�ood 
from a 20-acre tract he had acqUIred 
in 1900 just after it had been cut over. 
By "farming" the woods, he  had a good 
stand of timber left for which he was 
offered 3000 dollars. Another farmer 
supplied his farm with fuel for 17 years 
and produced 16,000 board feet of con­
struction timber from a 21h-acre tract. 

Of all the arguments that might be 
advanced in support of such planned 
cropping of the farm wood lot, perhaps 
the most cogent is the promise it holds 
out to the farmer of annual profits. The 
evidence gathered proves that profits 
can be made. By cropping his woods as 
he does corn ; by cutting out the weed 
trees and the unhealthy and crippled 
ones so that the best trees have a chance 
to develop properly ; and by cutting the 
good trees only when they are fully 
"ripe," the farmer may not only earn 
a cash dividend each year on loafing 
acres but may also enhance the value 
of his farm. 
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THE results of astronomical investi­
gation are almost always easy 
enough to explain in popular lan­

guage and it is usually possible, too, 
to make clear the way in which they 
were obtained. One branch of the sci­
ence, however, is an exception to this 
latter rule_ The calculation of the mo­
tions of the planets and especially of 
the perturbations which their attrac­
tions produce on one another is a very 
intricate affair. Only a few specialists 
have gone deeply enough into this to 
be able to add to the extensive store of 
knowledge accumulated by their prede­
cessors and when they do, their methods 
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Figure 1 :  Perturbations of an inn.er 
planet by an outer one. The hori­
zontal coordinate represents time ; 
the vertical, deviation of planet's 
longitude from undisturbed motion 

are usually so technical that the aver­
age astronomer whose work lies in 
other fields makes no attempt to under­
stand the details_ 

A good example is afforded by the 
prediction of an unknown planet by 
means of the perturbations of one al­
ready known. Ever since Neptune was 
discovered the possibility of such a pre­
diction has been known to millions ; 
the way in which it was made has been 
understood perhaps by hundreds. 

An exceptionally simple and lucid 
treatment of the problem has recently 
been published' by a Professor E. W. 
Brown of Yale, who speaks from a 
kno.wledge second to none, and upon his 
results the present article is based. 

One thing, and an important one, the 
non-technical reader must still take on 
trust: Given the orbits of any two 
planets and their masses, it is possible 
to calculate just what modifications in 
'In Monthly Notices, Royal Astronomical 
Soci ety, Nov. 1 93 1 ,  from which Figures 1 ,  3 ,  4 ,  
and 5 are reproduced. 
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the motion of either one will be pro­
duced by the attraction of the other. 

An example is given in Figure 1 ,  
taken from Professor Brown's paper, 
which shows what happens to the longi­
tude of an inner planet perturbed by an 
outer. After the opposition of the two 
planets the inner one runs ahead of the 
position it would occupy if unperturbed. 
Later it returns to normal and falls be­
hind a little. After the conjunction of 
the two it gets a little ahead and then 
a good deal behind. The three curves 
correspond to the values a of the dis­
tances of the two planets which are 
matched in the figure. For the top one 
the period of the outer planet is 3.6 
times that of the inner ; for the bottom 
curve 2.5 times. The general effect is 
very similar in all three cases. The 
diagram applies to the case where the 
orbits are circular. For elliptic orbits 
the curves are more complicated and 
do not repeat themselves exactly after 
successive conjugations, but the general 
nature of the effect represented by a 
wavy curve is still the same. Over a 
single revolution or so of the disturbed 
planet, the effect of the perturbations 
can be very closely simulated by assum­
ing that its period is a little different 
and that its orbit is slightly eccentric. 

FIGURE 2 shows just how this hap­
pens. The downward trend of curve 

B represents a slight increase in period, 
and its wavy character a small eccen­
tricity. For more than a whole revolu­
tion it agrees so closely with the 
perturbation curve A that the differ­
ence is not perceptible on the scale 
of the figure. It follows that if the 
planet were really perturbed and we 
had observed it only over this interval, 
we would not realize the fact but be 
content with the slightly erroneous 
values if the period and eccentricity 
corresponds to curve B. Observations 
during the next period would show a 
moderate discordance, and in the fol­
lowing period a large one. 

It is evident that the wavy character 
of curve B-that is, the eccentricity of 
the orbit of the planet-is the main 
cause of the complication. If we could 
find some way of flattening out this 
wave so that curve B was reduced to a 
sloping straight line, things would be 
simpler. Professor Brown has done just 
this. He shows that if we take two 
points on B, separated horizontally by 

just one third the planet's period-that 
is, of the length of the wave-add the 
heights of the curve at these points, and 
subtract the height at the point half 
way between them and plot our results, 
the wave will be "ironed out," exactly 
as was to be desired. 

If we apply the same artifice to curve 
A, we will flatten it down a good deal 
but not completely, and the shape of 
the transformed curve--which we may 
call "curve C"-can be calculated with­
out difficulty. Two such curves worked 
out by Professor Brown are given in 
Figure 3. The first corresponds to an 
outer planet with period 3.05 times that 
of the one it perturbs, the second to a 
period 1.62 times as great. Within these 
wide limits the shape of the curve is 
nearly the same ( as is shown by other 
calculations ) .. 

Here is, at last, a simple and reliable 
method for testing whether the obser­
vations of a planet from its calculated 
orbit are due to the attraction of an 
unknown body. Take the deviations for 
any two dates separated by one third 
of the planet's period, add them, and 
subtract the deviation at the middle 
date. Plot the results and if perturba­
tions are really present you will get 
a curve of the shape of C. This curve 
will rise to a high maximum before the 
conjunction of the known and unknown 
planet, and then descend sharply. In 

Figure 2: Curve A represents the 
perturbations due to an outer plan­
et. Curve B gives the effect pro­
duced by supposing that the inner 
planet, while unperturbed, has a 
slightly eccentric orbit and a lit­
tle longer period. For a whole rev­
olution of the inner planet the two 
curves are nearly indistinguishable 

practice the curve may be raised at one 
end and lowered at the other ( corre­
sponding to a small curve in the as­
sumed period of our planet ) but this 
will not alter its general shape. When 
this process is applied to the observa­
tions of Uranus used by Adams and 
Leverrier in their memorable investi-
2Th is corresponds to the very simple relation 
sin (x-60 ' )  + sin ( x + 60 ' )  - sin x = O. 
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gations, Figure 4 is obtained. The dots 
show the original observations, while 
the circles indicate the course of curve 
C. It is evident that real perturbations 
are present, and that the planets were 
approaching conjunction in 1830-as 
indeed they were. 

Professor Brown shows that eccen­
tricity in the orbits, whether of the dis­
turbed or disturbing planet, alters the 
shape of curve C much less than of 
curve A, so that the former affords a 
good test in all reasonable cases. From 
a study of this curve alone the longi· 
tude of Neptune in 1846, the year of its 
discovery, could have been predicted 
within a few degrees. When the same 
process is applied to the observations of 
Uranus since its discovery in 1780, Fig­
ure 5 is obtained. The ragged character 
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Figure 3 :  Transformed perturba­
tion curves as ironed out by Brown 

I . 

of the diagram is due to the very open 
scale on which it is plotted. Disregard­
ing the sharp "chasms and crags" which 
obviously arise from errors of obser­
vation, there remains a very wavy ten­
dency in the curve, but the interval from 
one crest to the next is only about 40 
years-half the period of Uranus and 
about one third of the interval to be 
expected between its conjugations with 
the trans-Neptunian planet. No such 
rapid oscillations occur in the upper 
curve of Figure 3 ( which is the one 
applicable to such case) and it is evi­
dent without further calculation that 
the "deviations" for Uranus, which are 
small anyway, cannot be due to the at­
traction of a single trans-Neptunian 
planet. Brown thinks it probable that 
they arise from some small error in 
the calculated perturbations of Uranus 
by Neptune. Neptune itself has not tra­
versed a long enough arc of its orbit 
-since its discovery to make a similar 
test practicable. 

The conclusion, that the observed 
deviations of Uranus are not produced 
by the attraction of Pluto, is confirmed 
by other evidence. Direct calculations 
of the perturbations of Uranus and 
Neptune by Pluto show that the for­
mer at least could be detected if the 
new planet's mass were greater than the 
earth's. Moreover, the faintness of the 
planet, and the failure of experienced 

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

observers to see any per�eptible disk 
with the greatest telescopes, indicate 
that Pluto must be smaller than the 
earth, and probably no bigger than 
Mars ; in which case its mass is doubt­
less correspondingly small. Unless Plu­
to has a satellite bright enough to be 
photographed with the great reflectors, 
it may be a long time before we have 
any accurate knowledge of its mass. 
Why, then, did Lowell's calculations 
give an orbit so remarkably similar to 
that of the actual planet? 

T ET it he first remarked that his math­
L ematical methods, on Professor 
Brown's excellent authority, were en­
tirely sound. The trouble lay not in 
his analysis but in the fact that in order 
to get definite results he was obliged 
to use the ancient position of Uranus 
made before its discovery, when it was 
observed casually, supposing it to be a 
star. These observations are of very low 
precision and errors in them, made a 
century and a half before Lowell's 
work, are doubtless responsible for his 
conclusion that the unknown planet was 
several times as massive as the earth. 
If these primitive observers had made 
equal errors in the opposite direction 
Lowell's calculations would presumably 
have given a negative mass for the sup­
positious planet and the whole matter 
might have been dropped. It is most 
fortunate that this was not the case, for 
then the observational search which 
led to so happy an issue might have 
been discouraged. 

The question still remains : If Low­
ell's calculations were upset by these 
bad old observations, why is there really 
a planet, though a small one, pursuing 
an orbit which is so uncannily like the 
predicted one? In view of Brown's in· 
vestigations the only possible answer 
seems to be that it is a coincidence-

+ ,' 
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Figure 4 

a mere accident. This is of course ex­
ceedingly unlikely to happen-so im­
probable that the present writer, among 
others, expressed strong opinions that 
the similarity was not a matter of 
chance. But improbable things some­
times occur ; for example, in the famous 
case when a cablegram announcing the 
discovery of a comet in Europe con­
tained an error which resulted, when 
it was decoded, in an entirely erroneous 
position in the sky. An observer at the 
Lick Observatory looked in this erro­
neous place and found another comet 
close by ! 

In conclusion, it should be empha­
sized that these mathematical develop­
ments in 110 way detract from the credit 
due to Percival Lowell in the discovery 
of Pluto. His analysis was sound ; the 
observational errors which affected his 
result were made a century or so before 
he was born ; and it was his intense in­
terest in the problem, persisting long 
after he had been laid in his tomb, that 
led to the search for the planet and its 
detection at the observatory which he 
founded and endowed.-Princeton, 
March 7, 1932. 

Figure 5: The numerals on the left refer to angular residuals, a "residual" 
being the outstanding discordance between calculation and the observation 



The first furnace which produced beryllium in quantity by the melted electrolyte process described 
below. It turned out bars of the metal weighing over two poul1ds and conslImed 24 kilowatts of power 

BERYLLIUM • • 

By K. G. 

METALLURGICAL research and 
investigation has succeeded in 
definitely putting beryllium on 

the list of metals for commercial use, 
and it is particularly in connection with 
the use of beryllium for alloying cop­
per that it has shown its usefulness. 
During the last year, here as well as in 
Germany, the pioneer work of the metal­
lurgists of Siemens and I-Ialske A. G., 
Berlin, has been extended to beryllium 
alloys and it has been found possible 
to produce beryllium-copper alloys and 
beryllium-nickel alloys having exceed­
ingly valuable properties. 

Inasmuch as the addition of only 1 
to 21j2 percent of beryllium to copper 
will bring about improvements such as 
an increase in hardness and toughness, 
as well as in resistance against fatigue, 
there is every indication that in spite of 
the high price of the pure beryllium the 
use of alloys will be quite extensive for 
those parts of apparatus and machinery 
which are subject to vibration, heavy 
stresses and strains, and chemical ac­
tion under high temperatures. 

Another valuable feature has been 
fOllnd greatly to increase the usefulness 
of these beryllium alloys-the possi­
bility of an increase in mechanical 
properties through heat treatment. Very 
marked improvement was shown by 
copper-beryllium alloys containing 1 .5 
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• The Production of Beryllium on a Commercial Scale 
Presages Wide Use of its Alloys in Industry 

F R A N K  

to 4 percent beryllium after having been 
subjected to temperatures of from 750 
to 800 degrees, Centigrade, and after 
artificial aging at 250 to 400 degrees, 
Centigrade. Under these conditions, the 
hardness of these alloys rises to 400 
Brinell ! Likewise, rolling and drawing 
of copper-beryllium alloys at certain 
temperatures has the well­
known effect of improving 
their mechanical qualities ; 
to a much higher degree, 
however, than in the case of 
pure copper or other cop­
per alloys. 

an electric furnace in which the 
graphite crucible forms the anode, a 
water-cooled iron tube is the cathode, 
while the electrolyte consists of fused 
barium fluoride and beryllium oxyfluo­
ride. The temperature of the bath is 
kept at about 1400 degrees, Centigrade, 
which has given the best result. 

This method of producing beryllium 
was first used and developed by Stock 
and Goldschmidts, two German scien-

WE are indebted to Dr. 
Masing and his col­

laborators in the Siemens 
laboratories for the ex­
planation of the behavior 
of these copper-beryllium 
alloys ; Dr. Masing ascribes 
the effect of the aging and 
heat treatment of copper­
beryllium alloys to certain 
complex crystallization phe­
nomena. Roentgenometric 
investigations showed the 
presence of these crystals 
very plainly, so-called a, /3, 
and y crystals and their 
combinations' being formed. 

Beryllium is produced in 
A beryllium-covered cathode emerging from 
the electrolytic furnace illustrated above 
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tists, who recognized that for producing 
metallic beryllium the temperature of 
the electrolytic bath must exceed the 
melting temperature of beryllium, 
which is about 1285 degrees, Centi­
grade. For the successful commercial 
production of beryllium it is necessary, 
of course, to provide for continuous un­
interrupted operation. 

The proper proportioning of the two 
salts used-barium fluoride and berylli­
um oxyfluoride-in order to obtain the 

best results, has been the subject of 
very careful investigation, because the 
efficiency of the method largely depends 
upon the composition of the electrolyte. 
For starting the operation, a mixture of  
beryllium oxyfluoride and sodium fluo­
ride is used because of the compara­
tively low temperature of the melting 
point of this mixture. The temperature 
of the bath is about 1350 degrees, Centi-
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Right: A bar of 
metallic beryllium 
w e i g h i n g  about 
nine pounds, pro­
duced in the com· 
mercial furnace 
illustrated below 

Le/t: A m o d e r n  
electrolytic p l a n t  
f o r  the production 
of beryllium. The 
furnaces are cov­
ered with hoods to 
remove the poison­
ous vapors that are 
normally produced 

grade, in the beginning and is gradually 
raised to and maintained at 1400 de­
grees. The water-cooled iron tube, act­
ing as a cathode, is slowly raised and 
withdrawn from the bath, together with 
the deposited beryllium. Solid cathodes 
of tungsten have also been used with 
good success. Care is taken that a layer 
of l i quid slag of sodium barium fluo­
ride and of barium fluoride covers the 

Le/t: Testing the tensile strength 
of a bar of copper-beryllium 
alloy containing 2 Y2 peEcent of 
beryllium. Such an alloy has a 
tensile strength virtually five 
times that of annealed copper. 
A 3 percent alloy tests about 95 
to 96 tons per square inch, 
while annealed copper is rated 
at from 15 to 20 tons per 
square inch. In the illustration, 
the rod, one fifth of an inch 
in diameter, resisted a pull of 
2500 kilograms ( 5 5 1 0  pounds ) 
before it started to stretch 
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bath completely during the process, and 
that it is kept hot enough to permit a 
proper deposition of the beryllium on 
the cathode. Unless this is done and a 
high fluidity of slag and electrolyte is 
maintained, beryllium would be redis-

Beryllium is lighter than alumi­
num. A lump of beryllium floats 
in a solution of bromo-carbon­
tetrachloride while aluminum sinks 

tributed in the electrolyte surrounding 
the cathode. 

One of the most valuable properties 
of beryllium in the metallurgical field 
is its ability to de-oxidize copper and 
other metals, which again accounts for 
the high qualities of beryllium-copper 
alloys. [The present cost of beryllium 
is in the neighborhood of 80 dollars a 
pound-a substantial reduction from 
the cost of 225 dollars a pound men­
tioned in the March, 1930 issue of 
SCIENTIFIC AMERICAN.-Editor.] 



WATCHING THE CREATION OF THE STARS 

By S I R  J A M E S  J E A N S * 
Former Secretary of the Royal Society 

Research Associate, Carnegie Institution of Washington 

WHEN we look upward in a clear 
night, we see a sky spangled with 
stars ; we can see between 2000 

and 3000 with our unaided eyes. Some 
appear very bright and some very faint ; 
astronomical investigation shows that 
this results in large part from their 
being at very different distances. The 
stars which look brightest are so near 
that their light takes only a few years 
to reach us, but the faintest we can see 
are, for the most part, at distances of 
about 3000 light-years. 

Besides this collection of individual 
stars, we also see a band of faint pearly 
light encircling the whole sky ; we call 
it the Milky Way. This also consists of 
stars, but of stars which are too dis­
tant to be seen as individuals by 
our unaided eyes, although nu-
merous enough to appear 
as a continuous cloud. Thus 
the sky which our unaided 
eyes discloses to us consists 
of two distinct parts-a 
foreground, consisting of 
separate stars, and a back­
ground, formed by a con­
tinuous cloud of distant 
stars_ No middle distance 
can be seen by the unaided 
eye. .. 

Yet telescopic observa-
tion at once discloses that J{ 
a middle distance exists. 
Like the foreground and 
the background, it consists of 
stars-in this case of stars 
which are too distant to be seen individ­
ually without telescopic assistance, and 
yet are not sufficiently numerous to 
form a continuous cloud ; for it is only 
in the direction of the Milky Way that 
the distant stars lie close enough to­
gether to affect our eyes. The telescope 
shows that this middle distance of stars 
connects the foreground of individual 
stars with the background which we 
can see only as a band of light, and it 
becomes possible to study the system 
of stars as a continuous whole_ 

SUCH studies have shown that the 
system of stars is shaped like a disk 

or a coin or a cart wheel. Perhaps the 
last of these three comparisons is the 
best, because it has now been found 
that the system of stars is in a state of 
rotation. Early investigators, Sir Wil­
liam Herschel in particular, imagined ' 
*See page 261 
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that the sun must be somewhere near 
the hub of this wheel ; we now know 
that it is at a great distance away. It 
is so far away that even the brightest 
stars near the hub are too faint to be 
seen by the unaided eye. The farthest 
stars our unaided eyes can see are only 
about 3000 light-years away from us, 
while the hub of this great wheel of 
stars is probably something like 40,000 
light-years away. We still do not know 
the diameter of the wheel with any ap­
proach to accuracy, but it is probably 
something like 200,000 light-years. Still 
less do we know the total number of 
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The wheel is held together by the 
gravitational attractions of the different 
stars of which it is composed. As a con­
sequence, the outermost stars move with 
the slowest speeds, and take longest to 
perform a complete revolution-j ust as 
in the solar system the outermost plan­
ets move most slowly and take the long­
est time to d�scribe their orbits round 
the sun. So far as is at present known, 
the sun moves at about 200 miles per 
second, and requires something over 200 
million years to complete a revolution. 

IN the early days of astronomy, our 
galactic system was thought to be the 

only system of stars in the sky, but we 
now know that it is only one of innumer-

able systems. If you look to the 
north of the star Beta in the 

constellation of Androm­
eda, you will, if your eye­
sight is good, see a faint 
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.. 'I Cyqni t 
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hazy patch. This is the ob­
j ect known as the Great 
Nebula in Andromeda. It 
looks at first like diffused 
starlight, as though a bit 
of the Milky Way had bro­
ken away-the astronomer 
Marius described it as look­
ing like candle-light seen 
through a horn, while Her-

Star 
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Most of the stars we see with the 
unaided eye are relatively close 
neighbors_ Diagram showing all the 
stars within 33 light-years of us 

� 
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stars which constitute the wheel. It is 
almost certainly greater than a hun­
dred thousand million and may quite 
well be two, three, four, or even five 
times this number. 

Thus we shall get the best picture 
which modern science can give us of our 
system of stars if we think of it as shaped 
like a cart wheel, with the sun perhaps 
a third or a half way along one of the 
spokes, and rotating like a cart wheel. 
The Milky Way is formed of all the stars 
which are at great distances from the 
sun, including of course the great number 
which are near the rim of the wheel. 

' . 
schel described it and sim­
ilar obj ects as "shining 
fluid." 

When this patch of light is 
viewed through a powerful tele­

scope, a certain amount of detail begins 
to appear ; we can see dark lanes across 
the background of light and notice a 
certain regularity in the form and struc­
ture of the object. But to study it prop­
erly we must photograph it with an 
exposure of many hours. Endless new 
detail now appears. The nebula is found 
to be far larger than can be seen either 
by the unaided eye or by direct vision 
through a telescope ; it is  found to cover 
about 20 times as much sky as the full 
moon. The only part we can see with 
the unaided eye is a comparatively 
bright central mass, which is fuzzy in 
appearance and ill-defined in outline. 
Around this is a detailed structure 
which lies hidden until it is photo­
graphed with a very long exposure. 

Just as Galileo's telescope broke up 
the Milky Way into separate points of 
light which he at once identified as 
stars, so the modern high-powered tele-
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scope breaks up the outermost regions of this nebula 
into separate points of light. We know that these too 
are stars. Many of them do not shine with a steady 
light, but fluctuate in a very characteristic and quite 
unmistakable way with which we are familiar, because 
many stars of our own system do precisely the same. 
Indeed stars of this type are so peculiar, so uniform 
in their behavior, and so similar to one another, that 
we can estimate the distance of the nebula from the 
apparent faintness of these stars. Dr. Hubble of the 
Carnegie Institution Observatory at Mt. Wilson has 
found it to be at such a distance that its light takes 
about 800,000 years to reach us. 

There is no longer any room for reasonable doubt 
that, in its outer parts at least, this great nebula 
in Andromeda is formed of a system of stars which 
is similar in its essential nature to our own system. 
It is not the only such system in the sky ; millions of 
others can be observed. 

Although these are of varied shapes and constitu­
tions it is found that the greater number of them can 
be arranged in a sequence ( page 274) . At one end of 
the sequence are nebulae consisting solely of round 
fuzzy masses, in which no stars are visible even with 
the most powerful telescope, while at the other ex­
treme we have clouds of stars such as our own system. 
Half way along the sequence are nebulae, such as 
the great nebula in Andromeda, which consist of a 
central fuzzy mass surrounded by stars, in which both 
the fuzzy mass and the stars are present, the former 

Great Nebula in Andromeda, not a diffuse nebula but a whole galaxy. It is 
unfortunate that the same word designates two entities so diverse in nature 
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The Veil Nebula in Cygnus, one of 
the diffuse types which consist of 
dust and luminous gas. These are 
within our own universe or galaxy, 
though probably in others as well 

occupying the central, and the latter 
the outer regions. 

Like our own system of stars, these 
nebulae are generally flat in shape. The 
comparison of the cart wheel remains 
quite a good one-partly because many 
of these nebulae are known to be rotat­
ing and all are believed to be so ; partly 
also because they often are found to 
have a thick central projection, corre­
sponding to the hub of the wheel, while 
the rest -of their structure is flat. The 
Great Nebula in Andromeda is of this 
cart wheel shape, but it is rather dis­
guised because we are neither looking 
at it full on nor edgewise on. If we could 
look at it full on, it would appear near­
ly circular in shape; if we could look 
at it edgewise on, it would appear 
rather more than a bright line of light; 
indeed it would probably look very 
much like the nebula N.G.C. 891 which 
is seen edge on. From the angle at 
which we actually view it, it  appears el­
liptical in shape. 

We know all this because the various 
nebulae in the sky are of course seen 
at different angles, so that we can study 
their structure as three-dimensional 
solids. When we do this, we find that 
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N. G. C. 3379 N. G. C. 4594 

N. G. C. 4621 N. G. C. 891 

N. G. C. 3 1 15 N. G. C. 7217 

N. G. C. 5866 N. G. C. 2841 

A sequence into which the maj ority of extra-galactic nebulae can be arranged. 
It begins with the globular fuzzy mass of gas having little or no rotation, and 
ends with the flat cart wheel type which rotates more rapidly. It is believed that 
this sequence represents stages in the mechanical evolution of the universe. The 
last three are similar types, but turned at different angles to our p oint of view 

the sequence I have already described 
starts with perfectly globular nebulae 
and ends up with quite flat nebulae. 
The sequence is one of nebulae ar­
ranged in order of flatness. 

It is easy to obtain a theoretical inter­
pretation of this sequence_ We know 
how an increase in the speed of rota­
tion of a body is accompanied by a flat­
tening of its shape. Our own earth, 
which is rotating slowly, is only slightly 
flattened, so that we describe it as 
orange-shaped. Jupiter rotates much 
more rapidly, (once every ten hours ) 
and as a result is much flatter in shape. 
Finally, astronomical bodies which are 
rotating very rapidly may be almost 
completely flat. 

It is natural then to interpret ' our 
sequence of nebulae as one of bodies 
which are rotating at different speeds. 
And as we know that the speed of rota­
tion of a body increases as it shrinks, 
we may reasonably conjecture that this 
sequence of nehulae corresponds to d if-

ferent stages of development. At the 
one end we have the glohular fuzzy 
mass of gas with little or no rotation; 
at the other end we have the flat cart­
wheel shape in which rotation predom­
inates and governs the structure of the 
whole mass. A satisfactory confirmation 
of this is to he found in the fact that a 
number of these flat nebulae have been 
observed to be in a state of rapid ro­
tation. 

Now before Dr. Hubble had arranged 
the nebulae in sequence in the way I 
have described, I had tried to work out, 
as a problem of abstract mathematics, 
the sequence of configurations which a 
mass of rotating gas would assume as 
it cooled and shrank and as a conse­
quence increased its speed of rotation. 
1 arrived at a sequence of shapes which 
agreed almost exactly with that which 
Dr. Hubble subsequently found when 
he arranged the observed nebulae in 
sequence, guided solely by the facts of 
observati o n ,  and del iberately puttjng 
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theoretical considerations out of his 
mind. This leaves little room for doubt 
that the nebulae we see in the sky are 
members of this theoretical sequence, 
that they began as rotating masses of 
gas, and that we see them in various 
stages of development. 

1£ a rotating mass consists of water 
or some entirely incompressible sub­
stance, an increase in the speed of its 
rotation merely increases its flatness. 
But compressibility of substance, such 
as comes into play with a gaseous nebu­
la, introduces new features in addition 
to flattening. 

At first the spinning mass simply flat­
tens and assumes the shape of an 
orange. After a time a new feature ap­
pears-a pronounced bulge all round 
its equator. Finally this becomes so 
marked that the equator is merely a 
sharp edge; the rotating mass has as­
sumed the shape of a double-convex 
lens as in N.G.C. 3115. 

This configuration forms a note­
worthy landmark in the evolutionary 
path of a nebula. Until it is reached, 
the effects of shrinkage can be adjusted, 
and are adjusted, by a mere change of 
shape-in spite of its reduced size, the 
rotating mass carries the same angular 
momentum as before by the simple ex-

Three interesting spiral nebulae in 
Pegasus, discovered by Ritchey. The 
distortion of the arms seems to 
indicate mutual attraction between 
these galaxies. Probably they are 
somewhat closely related, at least 

pedient of rotating more rapidly and 
bulging out its equator. But we find 
that this is no longer possible when 
once this landmark has been passed. 

FURTHER shrinkage now involves 
an actual break-up of the nebula. 

This can no longer carry all its angu­
lar momentum as a single body; it is 
in the state of a fly.wheel which is 
rotating too fast for safety, and it re­
lieves the situation by the ejection of 
matter from its equator. This brings 
us to the type of configuration shown in 
N.G.C. 5866, 4594, and 891. 

( To be concluded) 



FACTORY METHODS 
IN COAL MINING 

THE writer recently 
visited Wildwood, the 
new mine of the Butler 

Consolidated Coal Com­
pany, in Allegheny County, 
Pennsylvania, to see how 
electricity · has converted an 
unprofitable coal invest­
ment into a profitable enter­
prise_ 

Wildwood is the first coal 
mine in America to be 100 
percent mechanically oper­
ated_ It was determined 
t h a t  m a n u f a c t u r i n g  
methods applied to coal 
mining was a remedy for a 
sick business, and in this 
new installation a reduction in product­
ion costs is accomplished by mechanical 
loading, multiple-shift operations, and 
intensive preparation of the coaL 

The mine is located in a new field 
and is new from the bottom up; there 
was no old plant to modernize_ The 
electrically operated coal-mining ma­
chinery is of the latest type_ The coal 
is brought by steel mine cars over 
narrow-gage rails to a rotary dumper in 
the mine, where the coal is spilled into 
hoppers and bins from which it is 
transported to the tipple at the surface 
by a 54-inch, 12-ply rubber belt 900 
feet long between centers_ The capacity 
is 1000 tons per hour_ 

The coal is then crushed and all 
coal of four inches or over is hand­
picked in the tipple, while minus 4-inch 
coal and all crushed impure coal goes 
to an air-cleaning plant for treatment. 
The coal shipped for any particular 

A rotary car dump empties cars 
before coal is loaded on the belt 

Below: Signal lamps on each button 
of the air-cleaning motor control 
board show which motors are in use 

purpose is uniform, for 
when the buyer decides on 
the coal he wants, cleaning 
will be so controlled that 
every shipment will b� the 
same_ The idea is like that 
of the Champion plant of 
the Pittsburgh Coal Com­
pany where coal is cleaned 
by washing as described in 
our December 1931 issue_ 

A SHAFT is used at Wild­
wood only for lowering 

equipment; workers and 
others enter the mine by 
walking down the steps 
shown next to the belt. 

One of our illustrations shows the 
motors which drive the conveyor belt. 
The larger motor is of 250 horse­
power and the smaller of 75 horsepower. 
The driving is done by two pulleys 
of equal diameter which engage the 
return run of the belt. Because the 
belt stretches under load, the motors 
operate at slightly different speeds, 
acting as an electric differentiaL This 
arrangement represents a saving in first 
cost over a mechanical differential 
which might be used to accomplish the 
same purpose. 

The pulley driven by the smaller 
motor also acts as an idler to which 
a small torque is applied to minimize 
slipping at the other pulley; the idler 
also enforces a large arc of contact 
with the first pulley. We are indebted 
to Westinghouse Electric and Mariufac­
turing Company and to Coal Age for 
the photographs which we reproduce. 

The large and small motors that operate the conveyor 
belt. A small driving torque is applied to an idler pulley 

The 1 2-ply, 54-inch wide conveyor belt, 900 feet long 
between pulleys, has a capacity of 1000 tons per hour 

275 



VISCOUNT GREY AND LORD HALDANE 

THE "science of government" quickly changes 
in representative government to the "art of 

government" in which the characteristics and 
previous training of the leaders become the 
dominant factors. Comparative biography thus 
becomes a necessary study if we are to under­
stand the complex situations that confront gov­
ernments. 

A Biographical Contrast of Two 

Loyal British Colleagues 

It is a frequent observation that statesmen 
responsible to a Congress or a Parliament are 
often handicapped in their negotiations with the 
representatives of autocratic states. This article 
describes the measures employed by two able 
British statesmen to meet the foreign problems 
that pressed upon Great Britain before and 
during the World War. Our statesmen labor 
under similar disadvantages in the domain of 
foreign affairs, and we believe this narrative 
will enable our readers to understand better the 
complexities of our own foreign problems. 

Edward Grey comes 
from old English stock 
long established in North­
umberland County. The 
baronetcy that he inherit­
ed on the death of his 
grandfather in 1882 car­
ried with it the family 
seat at Fallodon and an 
income sufficient to sup­
port him in a public -The Editor. 

DURING the decade prior to 1914 
it  became increasingly plain to 

experienced observers that in 
the event of a European war, Great 
Britain could not stand aloof. During 
this critical period, the British govern­
ment was in the hands of the Liberal 
Party in alliance with the Irish mem­
bers ; the dominant ideas of this coali­
tion were free trade, home rule for 
Ireland, retrenchment of expenses for 
the military, and increased expendi­
tures on social legislation. The gov­
ernment was more interested in domes­
tic than foreign affairs and the essence 
of its foreign policy was to prevent a 
European war if possible, but to be 
ready to guard Britain's interests with 
her Navy and Army if war came. 

When Campbell-Bannerman succeed­
ed Balfour as Prime Minister in 1905, 
he selected Sir Edward Grey for his 
Foreign Minister and Richard B. Hal­
dane as his Minister for War ; and, as 
events developed, upon these two gentle­
men fell the j oint responsibilities of 
preserving the peace as long as possible 
and of being ready for war when it 
came. 

Grey and Haldane entered Parlia­
ment together in 1885, but there the 
similarity ends. Grey obtained his seat 
almost by inheritance in a liberal con­
stituency ( Berwick ) ,  his family having 
been prominently associated with the 
Liberal Party for almost a century. 
Haldane earned his seat by defeating a 
Conservative member in a district 
usually Conservative. 

*The opinions and facts in this article are the 
personal ones of the writer. They are not to be 
construed as official  or reflecting the v i ews o f  
t h e  N a v y  or t h e  N a v y  Dep artment. 
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career. 
Grey went from Win­

chester School where his real interest 
was in fishing, to Balliol College, 
Oxford, in 1880 when the formidable 
Jowett was master and at the height of 
his fame. Though stern and reserved, 
Jowett set his students a fine example 
of industry, public spirit, and disin­
terestedness ; and around his dinner 
table brought them in contact with such 
men as Browning, Matthew Arnold, 
Ruskin, and Huxley. Among Grey's stu­
dent contemporaries were Lang, after­
wards Archbishop of York ; Curzon, 
destined to be a Viceroy of India ; Louis 
Mallet, who, as British Ambassador, 
vainly attempted to keep Turkey 
neutral ; Cecil Spring-Rice, British 
Ambassador to the United States dur­
ing the war ; Rennell Rodd, Ambas­
sador to Rome at the same time ; and 
J. A. Spender, for years Editor of the 
Pall Mall Gazette. 

AT Oxford, Grey's interest in fishing 
increased ; he became prominent 

in athletics, particularly in tennis ; and 
he frequently indulged in the horseplay 
characteristic of undergradu1Nes the 
world over. He took the law, concen­
trating on its philosophy and historical 
development, not intending to practice 
in the courts. He did not distinguish 
himself in his studies, and Jowett, who 
frequently forecast the future of his 
pupils, failed to prophesy fame for 
Grey. Among some of his classmates, 
however, he acquired the reputation of 
being able to do anything if he would 
apply himself. 

Haldane's mother came from North­
umberland-the same county as Grey-� 
but his father was a Scotch solicitor, 
amI it was a stern Scotch environment 

By W. D. P U L E S T  0 N* 
Captain, United States Navy 

that formed the youthful Haldane. His 
father's family were devoted Calvinists 
and there was a pronounced spiritual 
strain in the Haldane blood. Haldane 
attended Edinburgh Academy and 
Edinburgh University and then was 
sent to Giittingen University in Ger­
many, where this young Scotsman, sur­
rounded by frolicking, beer drinking 
classmates whose language he was just 
learning, wrestled with his spiritual 
doubts under the sympathetic and 
understanding guidance of Professor 
Lotze. 

GREY'S young mind seems to have 
been untroubled by any meta­

physical reflections ; in fact through­
out his life he showed little intellectual 
curiosity, although he was fond of 
literature. He early revealed an un­
affected love of nature and a high sense 
of duty, but life had treated Grey too 
generously to expect him to be censor­
ious of a society that unfolded itself so 
agreeably to his young manhood. 

At Giittingen, Haldane learned to 
apply himself diligently after the 
modern German method, made his first 
acquaintance with Kant and Hegel, 
solved his spiritual doubts, and began 
to acquire that philosophy which sus­
tained him during his stormy public 
life. He returned to England with an 
affection for Germany's educational sys­
tem and a respect for the German ability 
to apply scientific discoveries to prac­
tical uses. 

Grey married his first wife soon after 
leaving Oxford and is courageous 
enough to admit that throughout their 
very happy married life he never failed 
to consult her on all important ques­
tions. The young Greys were attractive 
and were in demand socially but they 
were devoted to the country and, while 
not unsociable, preferred the tranquil 
life of Fallodon with its trees, gardens, 
and birds to the more active life of 
London society and English week-end 
parties. 

Haldane, less fortunate than Grey in 
his courtship, remained a bachelor, was 
gregarious by disposition, and was very 
fond of London. As he prospered, he 
passed easily from one London set to 
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another and soon became as much at 
home with the Jockey Club crowd as 
with the more literary "Souls." He be­
came an intimate of the Rothschilds and 
a friend of King Edward, yet still main­
tained his friendly association with his 
German professors. Haldane early de­
cided upon a public career, but it was 
first necessary for him to earn a com­
petence at the bar. His first three years 
at law were not remunerative but his 
diligence and some friendly influence 
caused him to be made a "Junior" for 
Horace Davey, one of the leaders of 
the London bar. Opportunity now came 
to Haldane and by his skilful handling 
of an important case during the absence 
of his senior, he attracted the attention 
of several old established law firms. 
Briefs came his way, and within five 
years of being called to the bar, his 
income enabled him to consider a 
parliamentary career. 

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

leadership of the Socialist Party then 
in its infancy. 

Whatever preparation Grey got for 
his position as Foreign Secretary, he 
obtained as Under Secretary of State 
for Lord Rosebery from 1892 to 1895 ; 
he was extremely loyal and devoted to 
his chief, and he imbibed many of Rose-
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rest of the Cabinet, young Grey ob­
tained his first impressions of the 
Foreign Office. Not since Waterloo has 
the British Foreign Office been an un­
interesting place, and when Grey joined 
its staff, England and France were dis­
puting over their rights in Egypt, China, 
and Newfoundland. England and Russia 

were rivals in the Near East 
and Far East. In conse­
quence of their common hos­
tility to France and Russia, 
the relations of England and 
the Triple Alliance were 
usually friendly. 

In 1882 Haldane met an­
other young barrister, H. H. 
Asquith, with a similar love 
for the law and an even 
greater desire for a public 
career. These two became 
fast friends, dined together 
regularly, visited each other's 
homes, and traveled abroad 
in company. Another travel­
ing companion of Haldane's 
was Professor Hume Brown 
of Edinburgh University; 
these two visited some Ger­
man university annually, and 
it was during these visits to 
Germany that Haldane be­
came convinced that because 
of the rapidity with which 
the German industrialists 
were applying scientific 
methods to business, Ger­
man goods would soon cap­
ture British markets. 

Wilhelm II (below) 
made annual European 
tours to improve Ger· 
many's foreign posi. 
tion, but he was too 
impulsive and erratic 

ENGLAND, however, soon 
discovered that if she 

expected Germany's support 
in her penetration of Egypt, 
she must extend her support 
to Germany's plans for a 
sphere of influence in Turk· 
ish Asia Minor. This Eng. 
land reluctantly did, and 
Grey has recorded how help. 
less he felt under German 
pressure that couldn't be re­
sisted. A dispute arose with 
France over the boundary 
between French Indo-China 
and Siam that almost caused 
a war, and France was 
advancing claims in West 
Africa that conflicted with 
British claims, so Grey left 

ONCE convinced of this 
danger, Haldane en­

deavored to combat it by founding more 
civic universities in England, and under 
them he proposed to place scientific 
and technical colleges, for he was 
further convinced that technical schools 
should not be separated from the uni­
versities, as in Germany. He enlisted the 
support of Prime Minister Balfour, 
helped to rehabilitate London Univer­
sity, and sponsored the legislation that 
made possible CIVIC universities at 
Liverpool, Birmingham, and Bristol. 
His work for the Imperial College of 
Science and Technology gained him the 
friendship of King Edward, who was 
then Prince of Wales, and he con­
tinued to enjoy the confidence of his 
Sovereign until the latter's death. His 
interest in education also brought him 
in contact with the Sidney Webbs and 
other members of the Fabian Society 
who furnished a large measure of the 

Edward VII, of Eng­
land, likewise actively 
worked for his coun· 
try's good. Urbane 
and discreet, he was a 
more successful envoy 

hery's ideas. When Rosebery first be­
came Foreign Secretary under Glad· 
stone, he was strong enough to stipu· 
late terms that secured some coherence 
in foreign affairs, and he generally fol· 
lowed the policies taken hy Lord Salis· 
bury under Disraeli. In Ro§ehery's 
second term, beginning in 1892, Glad­
stone was older, and Rosebery was ahle 
to take a still more independent posi­
tion; and although Gladstone, when 
in opposition, had declared for the 
evacuation of Egypt, Rosebery insisted 
that his pledge he ignored and that 
there be substantial continuity in the 
handling of foreign affairs, regardless 
of the party in power. 

Rosehery selected Edward Grey, then 
30 years of age, as his under secretary, 
and in an environment of almost com­
plete independence of the Prime Minis· 
ter and complete aloofness from the 

office in 1895, already half 
convinced that the period of 

splendid isolation was over as far as 
England was concerned. 

Grey resigned office almost gladly 
for he preferred to live as a country 
squire; and when he was in opposition, 
his leisurely life is in striking contrast 
to that of the industrious Haldane. 
Grey was elected to the Board of the 
North Eastern Railway in 1897 and be­
came its chairman in 1904 ; in 1897, 
he served on a Royal Commission to 
investigate the trade depression in the 
West Indies. Aside from these two 
activities, Grey g1\ve himself up to the 
joy of living the life he loved with his 
wife, his birds, his books, and his fish· 
ing rod. 

The South African War broke in 
upon Grey's quiet life and without hesi· 
tation he joined Asquith and Haldane 
under Rosebery's banner to form the 
Liberal Imperialists, a group that sup· 
ported the Government in its conduct 
of the War, while Lloyd-George, Camp· 
bell-Bannerman, Morley, and Harcourt 
attacked the government. These three 
young Liberals demonstrated their 
political courage when they forsook the 
party's policy of peace and retrench· 
ment to follow the patriotic lead of Lord 
Rosebery. 

During the Boer War, the Unionists 
held the so·called "Khaki election" 

( Please tllm to page 314 )  



THE NEW X-RAY 'MICROSCOPE' 

WHEN your newspaper recently 
"
gave you Dr. R. A. Millikan's an· 
nouncement of an "X-ray micro­

scope" built by two of his scientific as­
sociates, which actually reveals elec­
trons in motion within the atom, what 
sort of pi�ture rose up before the eyes 
of your mind ? How did your imagina­
tion visualize the apparatus ? 

Unless you are thoroughly familiar 
with the properties of X rays, you prob. 
ably imagined an instrument more 
or less like the usual microscope 
-with a tube containing lenses, a 
stage for the obj ect under exami­
nation, and a mirror below it. 

That is what I imagined-a reg· 
ular laboratory microscope, but 
modified in some unexplained way 
for use with X rays. And through 
it I should have expected to see a 
"movie" view of one of the many 
models of the atom which have 
been published-a pea-like pro­
ton stationary in the center, with 
bird-shot-like electrons flying at 
enormous speeds in circular or el­
liptical orbits about the proton. 

I CONCEIVED the new inven­
tion in this way, just as you and 

other laymen might, in spite of 
knowing that the calculated sizes 
of protons and electrons are far 
below the theoretical limit of any 
optical microscope, and in defi­
ance of learning that X rays can­
not be brought to a focus by 
lenses of  optical glass. The word 
"microscope" forced me to 
think of the device as I 
knew it. So must we always 
imagine the unknown in 
terms of the known. 

By G A Y  L O R  D J 0 H N S O N  

what as the spectrograph attached to a 
great telescope records the spectrum of 
a cloud-like nebula hundreds of light 
years distant. 

If an astronomer can decide from the 
photographed spectrum of an almost in­
finitely distant spiral nebula whether 
the nebula is traveling toward or away 
from the observer, and how rapidly, 
might not Professors DuMond and Kirk­
patrick read in the spectra of electrons 

Dr. DuMond ( left) and Dr. Harry Kirkpat. 
rick starting a lOOO-hour X-ray exposure 

equally remarkable facts about their 
motions ? 

With these speculations in mind, I 
asked Dr. DuMond whether the new in­
strument contained a combination, a 
whole group of spectroscope prisms, 
which condensed many pencils of faint 
X radiation to a common focus upon the 
photographic film. 

"You have a glimmering of the meth­
od," said Dr. DuMond, "but you are 

thinking of the ordinary spectro­
scope prism used to refract sun­
light or starlight into a colored 
spectrum. That would not work 
at all in this case, for X rays are 
only very slightly bent or refract­
ed by a prism. The word you 
should use to describe what takes 
place in the multi crystal spectro­
graph is diffraction. It resembles 
reflection by a mirror, but differs 
from it in one all-important prop­
erty which will be easier to make 
plain after you understand the 
mechanical construction of the in­
strument itself. 

" TEND me your pencil ; let us 
L start with a clear map of 

the country we are exploring. 
First, let us see how this so-called 
'X-ray microscope' built by Dr. 
Kirkpatrick and myself differs 
from an ordinary optical micro­
scope, and then we will clear up 
your ideas of X-ray 'diffraction,' 
the phenomenon which makes our 
growing knowledge of  X rays pos­

sible at all. Last of all, I 
will show you the photo­
graphic results which prove 
that the electrons really do 
travel around in the atom 
with high velocities." 

Dr. DuMond sketched a 
double diagram ( Figure 1 )  
and explained it with the 
pencil for a pointer. 

"Since the newspaper ac­
counts of the 'multicrystal 
spectrograph' have called 
it an 'X-ray microscope,' a 
comparison of it with an op­
tical microscope may be il­
luminating. 

In this chaotic state was 
my concept of what I ex­
pected to see in  Dr. Jesse 
W. M. DuMond's labora­
tory at the California Insti­
tute of Technology. My only 
outline of a more accurate 
mental picture was given 
by the scientific name of 
the new device-the "mill: 
ticrystal s p ectrograph." 
From this I fancied that the 
instrument might" use sev­
eral small prisms of glass 
to concentrate the faint 
spectrum from a cloud of 
moving electrons upon a 
photographic film-some-

A close-up view of the "X-ray microscope" ( multicrystal 
spectrograph ) ,  showing the bank of crystals of calcite used 

"The regular microscope, 
when adapted for photo­
micrography, has the fol­
lowing elements : A, a 
source of light ; B, a mirror 
to direct its rays through 
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the instrument ; C, the magni­
fying lens system ; and D, the 
photographic film upon which 
the magnified image is formed 
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and recorded. The object, usu-
ally translucent, is introduced 
between B and C. 

"Now how do the parts of 
the 'multicrystal spectrograph' 
correspond? A, the source of 
light, is plainly the X-ray tube. 
Is B, which I have labeled 
'scattering body', equivalent to 
B, the microscope mirror? Not 
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exactly, but let it pass as 
roughly equivalent for the mo­
ment ; at least it changes the 
direction of the rays coming 
from A, which is what the con­
cave microscope mirror does, 
but since no true reflection oc-

E��§S ./ ..-- G - - - - � - - � ::: \ AND HOLDER p" ''- Ii : : �/;���E ���;:=�t�-�
P"

l��N\�'RtA

I
R:1 Ej 

-1' ARE SHOWN " L _ _ _ _ _ _ _ _ _ _ _ _ A _ _ _ _ _ _  -1 

curs at the surface of the scat-
tering body its likeness to a 
mirror is superficiaL We will look into 
its functions more thoroughly later. 

"AND now what shall we compare 
1i. to the lens system C of the op' 
tical microscope? As you probably 
know, there is no such thing as a lens 
to bring X rays to a focus, but the bank 
of 50 little crystals ( at the right end of 
the line marked C )  performs a similar 
function through the phenomenon called 
diffraction, which I mentioned a few 
moments ago. This bank of crystals is 
therefore roughly equivalent in results 
to a lens system. There remains only D, 
the photographic film, upon which the 
image is received and fixed in both 
cases." 

"Splendid ! "  said I. "But where, if I 
might ask, are the objects to be ex­
amined-the electrons which are to be 
shown in motion? " 

Dr. DuMond pointed to the curved 
"scattering body" B which he had pro· 
visionally called equivalent to the micro­
scope mirror, and replied, "The elec­
trons to be shown in motion are in the 
atoms of this thin curved plate of graph­
ite or carbon, so that B in this dia­
gram is a combination, in a sense, of 
both mirror and object. When the X 
rays generated by the tube at A fall 

Figure 2:  How the scattering occurs 

� B -..... --- � _ SHOWER OF 
X RADI ATION� 
�� 

SC .... TTER I N G  BODY 

Figure 1 :  The multicrystal spectrograph compared with � microscol?e 

upon the carbon atoms at and under the 
surface of the scattering body B, an 
effect is produced which we will now 
roughly illustrate_" 

Dr. DuMond quickly sketched the es­
sentials of this diagram and handed it 
to me. ( Figure 2 )  

"Regard this as a very arbitrary pic­
ture of the activities taking place in a 
section cut through an atom of carbon 
situated at the surface of the scattering 
body-the curved graphite ( carbon ) 
plate just mentioned. The section is 
made at right angles to the surface, 
that is, it is a horizontal section through 
a curved vertical surface. At the center 
of the atom is the carbon nucleus, sur­
rounded by certain electrons which are 
so closely associated with it that they 
are seldom dislodged. More about them 
later. Around them and the proton move 
the electrons which our theory-to-be­
proved regards as in ceaseless motion. 
For convenience in visualizing, let us 
suppose that their orbits are circular 
about the proton in this single plane­
and counter-clockwise ( see small ar­
rows ) .  In reality it is a much more 
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complicated affair, with the electrons 
moving in every conceivable direction. 

"Now from the left comes the shower 
of X radiation which is being emitted 
from the target of the generating tube. 
It consists of a given wavelength, and 
therefore has a given constant momen­
tum, for physicists have shown experi­
mentally that each of the splashes of 
radiant energy, called photons, which 
constitute a beam of light or X rays, has 
a definite quantity of momentum which 
is rigidly related to its wavelength. 

" N0W let us mentally pick out from 
the shower of X radiation arriv­

ing at the surface of the carbon scat­
terer the path of a single X ray (marked 
A in our diagram ) and see what hap­
pens to it. Along its straight road ad­
vances a series of these splashes of en­
ergy which we have called photons_ The 
arrow points will help you to imagine 
their successive arrival and regular 
wavelength_ 

"Let us therefore suppose that a pho­
ton of ray A, traveling with a definite 
momentum proportional to its wave­
length, meets a moving electron in the 
carbon atom which we have mentally 
isolated for observation. We may sup­
pose that some sort of collision takes 
place such as that symbolized at A, in 
the diagram, with results which are il­
lustrated roughly in the detailed sketch 
within the circle at the right. A part of 
the photon's momentum is imparted to 
the electron, which recoils, while the re­
maining energy of the photon is re­
flected back along a new path. Having 
given up a part of its momentum in 
causing the electron's recoil, the splash 
of energy ( or photon ) now travels its 
new path, the arrow-line A" with a new 
wavelength. 

"Another photon of X rays, such as 
one of the arrowheads traveling along 
ray B, may collide with all electron hav­
ing a different initial momentum than 
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the first-and consequently the 
change in wavelength which it un­
dergoes will be slightly different 
from that suffered by the photon of 
ray A .  Its differing momentum and 
direction may be represented by the 
arrow-line B2." 

"Then," I said, "the beam of rays 
which is reflected from the scatterer 
of graphite consists of a number of 
wavelengths, all differing from the 
original incident wavelength ? "  

"Yes," said Dr. DuMond, "but that 
is not the whole story. We must also 
consider the effect produced upon a 
portion of the beam of X rays by the 
'bound' electrons which are so tight­
ly retained in the carbon nucleus 
that, although in their energetic mo­
tions they are straining terrifically 
against the proton's restraint, they 
are incapable of suffering any recoil 
under the impact of the photons. 
When a photon strikes one of these 
electrons it  is reflected, without any 
change of wavelength, energy or 
momentum. We must remember this. 

"I WILL now give an analogy 
(Figure 3) which will make 

perfectly clear the reflection of X-rav 
photons by moving electrons-cau�­
ing the changes in wavelength of 
the X radiation. 

"Let us first consider for a mo· 
ment what happens when visible light 
is reflected from a moving mirror. Sup­
pose, in the upper part of Figure 3, a 
beam of light to be traveling along 
path A, with a wavelength of L ;  that 
is, with a distance L between successive 
crests of the waves. If the beam now 
strikes the surface of a mirror moving 
rapidly away from the light source, the 
distance L between the wave crests of 
the incident beam will be increased to 
L, after the beam has been reflected. 
This lengthening of wave 
occurs because the mirror 
is running away from the 
advancing waves, and each 
wave must therefore travel 
slightly farther in order to 
be reflected than it  would 
if the mirror were station­
ary. 

S C I E N T I F I C  A M E R I C A N  
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Figure 3: The Doppler effect on a beam 
of light. It is analogous to the same effect 
as observed by passengers on a train when 
it moves rapidly past a stationary whistle 

as it meets an X-ray photon of wave­
length L, emitted by the X-ray tube of 
our apparatus. For convenience in ap­
plying the analogy we will regard the 
electrons of our carbon atom in the 
scatterer as mirrors of  infinitesimal 
size. These mirror-electrons will then 
be of three kinds : First, those which 
are so closely bound by the proton that 
they cannot be made to recoil and thus 
absorb a part of the momentum of the 
colliding X-ray photons. These corTe-
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an X-ray photon, it takes on a slight 
recoil momentum (which is constant 
for all electrons, since they are all 
identical in all the elements ) and 
the reflected photon suffers a cor­
responding loss of momentum and 
change of wavelength. This change 
of wavelength due to the recoil of 
the scattering electrons was theo­
retically predicted and experimen­
tally demonstrated by Dr. Arthur 
Compton of the University of Chi­
cago in 1923. 

"The third kind of electrons are 
those which our theory regards as 
in constant motion or as having ini­
tial velocities within the atom. These 
correspond to the mirror in Figure 3 
which approaches or recedes from 
the source of  light. Now can you 
tell what happens when an incident 
X-ray photon collides with one of 
these infinitesimal and rapidly mov· 
ing mirrors ? "  

"I THINK so," said I .  "The photon 
will suffer a modification of mo­

mentum and wavelength correspond­
ing to the initial velocity of the 
electron with which it collides." 

"Quite right," agreed Dr. DuMond, 
"and furthermore, since the initial 
velocity of our electron-mirrors may 
be quite random in direction, any 
beam of X rays reflected by them 

will possess, not a sharply defined wave­
length, but a broadened band of wave­
lengths corresponding to all possible 
momenta and directions of the electrons. 
The extreme cases of shortening and 
lengthening of wavelengths will occur 
when the electron directly approaches 
the incident and reflected light beams, 
and when it recedes straight away from 
them. 

"If we should therefore scatter the 
X rays coming from a certain type of 

X-ray tube-let us say one 

CRYSTAL 
H O LD ER 

with a target of molybde­
num-and should pass the 
reflected, or scattered, rays 
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through an X-ray spectro­
graph upon a photographic 
film, we should expect to 

"If we imagine the mir­
ror as traveling rapidly 
toward the source of the in­
cident beam, as in the low­
er part of the same figure, 
the effect is to shorten the 

BRASS WEDGE 
D I FFRACTED 

B EAM OF RAYS 
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find in the resulting spec­
trogram not only the clear­
ly defined lines of the char­
acteristic spectrum of  mo­
lybdenum, ( due to the 
tightly bound electrons 
which cannot recoil ) but, 
in addition, certain shifted 
and broadened bands, which 
are caused by the alteration 

wavelength of the reflected 
light, since each arriving ­

Figure 4 :  A close-up of a single crystal and holder 

wave crest is reflected before it  can 
travel through its original wavelength. 
This change of incident wavelengths to 
longer or shorter ones when radiation 
is reflected from a moving body is 
called the Doppler effect. 

"We can now apply this principle to 
the moving electron of the carbon atom 

spond to a stationary mirror which re­
flects a beam of incident visible light 
with wavelength unchanged. 

"Second, those electrons which can 
be regarded as relatively free to recoil, 
but which have practically no initial 
momentum. If one of these mirror-elec­
trons, of zero momentum, is struck by 

of the wavelengths of all the spectral 
. lines of molybdenum through the action 
of both the second and third kinds of 
electrons which we described a moment 
ago. A small number of the free elec­
trons have nearly zero velocity and 
produce through their constant recoil 
a constant deflection of the original 
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lines. But this is covered up and masked 
by the broad band of wavelengths 
caused by the randomly directed mo­
menta of the electrons having initial 
velocity of their own. It is the presence 
of these both broadened and shifted 
lines in the spectrograms taken with the 
multicrystal spectrograph which proves 
that electrons are not static, as was 
once believed, but are constantly in 
dynamic motion within matter. This 
proof is especially convincing because 
the amount of  broadening obeys laws in 
accord with the 'Doppler' explanation 
of the moving mirror's effect upon light. 
Do you see that ? "  

"Yes," said I ,  "but how can you ever 
find out whether this broadening of the 
lines occurs ? How is it ever possible 
to detect these infinitesimal changes in 
wavelength caused by the velocities of 
such small bodies as the electron ? "  

"That i s  where our so-called X-ray 
microscope enters in," said Dr. Du­
Mond. "Let us, however, call it from 
this time on by its true name, 'multi­
crystal spectrograph,' for it is to spec­
trometry that we must look for the 
answer to your question." 

"Now," said I, "I am going to find 
out how that flock of  50 little spectro· 
scope prisms works, am I not ? "  

"YES," said D r .  DuMond, "but don't 
call them prisms. As I explained 

before, X rays are not refracted to any 
extent through prisms. They can, how· 
ever, be diffracted by diffraction grat­
ings., and each of these little crystals 
contains a great many layers or planes 
-the totality of which is a perfect 
'space diffraction grating,' made up of 
layer upon layer of  atoms ranged in 
regular strata. And here is the essential 
property of  a crystal which makes it 
so useful in carrying on research with 
X rays. It possesses the remarkable 
ability, in virtue of its layer-like struc­
ture, of separating a beam of X rays 
thrown upon it into the various wave­
lengths included in the beam, and of 
reflecting them in regular order as a 
spectrum. This property is called se­
lective reflection. We cannot use prisms 
of glass to cast an X-ray spectrum 
upon a photographic film, but we can 
use a crystal lattice, as we call the 
layers of atoms in regular rows which 
make up a crystal of, let us say, calcite, 
which is the material we use in our 
instrument." 

The pencil was flying over the pad 
again, and in a few moments Dr. Du­
Mond had indicated the essentials of 
th is diagram ( Figure 4 )  . 

"This indicates," said he, "a horizon­
tal section through one of our calcite 
crystals and the brass parts surround­
ing it. The crystal itself, shown in sec· 
tion by the white triangle, dotted to 
represent atoms, is fixed in a V-shaped 
groove in its rounded brass holder. Be-
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low, the edge of an obtuse brass wedge 
almost touches its center. 

"If you will refer a moment to the 
first diagram I drew ( Figure 1 )  you 
will see how the 50 crystals and their 
holders are set into the so-called micro­
scope. All of their free planes or cleav­
age faces ( represented by line AB in 
this sketch, Figure 4 )  are set so that 
if extended they would meet in a l ine 
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in accordance with the simple law of 
reflection at a plane mirror and leaves 
the crystal in the direction shown by 
the arrow L1• Rays of wavelength L, 
which do not strike the crystal atom 
planes at the selective angle for reflec­
tion of wavelength L, are not reflected 
by the crystal, but are chiefly lost by 
absorption in it. There is, however, a 
plentiful supply of directions from 

-� _ _  -- COURSE OF X RAY WH I C H  STR I KES ELECTRON :, BOTH ARE OF BOU N D  BY PROTON � WAVELENGTH 
COURSE OF X RAY WH I CH STRI KES LESS i Lt  STRONGLY BOU N D  ELECTRON HAVI NG VELOCITY .: 

CARBON 
ATOM 

SCATTERER 

D I FFRACTI ON GRATINGS 
OF CRYSTAL 

U N SH I F"TED L I LI N E  
O F"  SPECTR U M  

S H I F"TED L t  L I N E  
OF" SPECTR U M  

---- -

Figure 5 :  The proof that the electrons are in motion 

passing through point X in Figure 1. 
Note that the photo-film is  curved to 
correspond with a portion of the same 
circle in which all the crystal planes 
meet in point X. 

"The tiny spaces left between the 
cleavage faces of the crystals and the 
edges of their brass wedges therefore 
furnish 50 small slits through which 
X rays thrown off from the carbon 
scatterer ( See lines Y1, Yz, y" etc., in 
Figure 1 )  can pass and be reflected by 
the planes of atoms which make up the 
crystals. When thus reflected, or more 
correctly, diffracted, the X radiation 
from the scatterer is brought to a focus 
upon the curved photofilm at the point 
Z, after traveling along the lines W" 
W2, W3, and so on. 

"Now let us see how the diffraction 
gratings in a single one of  these crystals 
separate and transmit to the photo-film 
( in the form of a spectrum ) the vari­
ous wavelengths contained in the radi­
ation scattered by the atoms of carbon. 
We will make a close-up, as the movie 
people say, and trace the path �of the 
minute beam of X rays we have labeled 
Y1 in Figure 1.  As it  arrives from the 
carbon scatterer, it is  made up of many 
wavelengths which we will call in this 
close-up sketch L1, L2, and so on. ( See 
also Figure 4. ) 

"A ray of wavelength L" let us say, 
strikes the crystal. 1£ it enters at the 
correct angle to the atom planes it finds 
successive planes of atoms separated 
by a distance which bears a certain 
mathematical relation to the ray's wave­
length and the angle at which the ray 
strikes these planes. When this condi­
tion is satisfied the ray LI is reflected 

which the various wavelengths can come 
to the crystal, because the scatterer 
which is furnishing the scattered radia­
tion is many times larger than is neces­
sary for this purpose. Again, rays of 
wavelength L2, L, and so on are dif­
fracted and since each wavelength is 
reflected selectively at a slightly dif­
ferent angle to the atom planes of  the 
crystal ( as indicated in Figure 4) each 
wavelength is reflected to a slightly 
different point UpOll the photo-film." 

"And this," said I, "produces the 
spectrum which is recorded there ? "  

"EXACTLY," answered Dr. DuMond, 
"and this spectrum" ( See page 

282 ) "shows all the Fraunhofer lines 
characteristic of  the X rays emitted by 
the focal spot of the X-ray tube ( as 
modified by being scattered from the 
carbon ) and, in addition, it shows these 
same lines slightly shifted as well as 
widened or blurred. One more diagram 
and it  will all be clear." 

Here is the sketch ( Figure 5) which 
Dr. DuMond made, in its essentials. 

"Let the solid line represent the 
course of a photon of X-ray energy 
coming from the tube and striking one 
of the electrons which is  too tightly 
retained by the proton to be dislodged 
by the X-ray photon which strikes it. 
This photon, as we have seen, gives rise 
to a spectral line which leaves the scat­
terer with precisely the same wave­
length with which it  arrived. It there­
fore is unerringly diffracted and reflect­
ed by the gratings of the crystal to its 
proper location in the spectrum upon 
the photo-film. Since it is of wavelength 
L, we will call its record upon the film 
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'unshifted L,,' and mark it  on the sketch. 
"The dotted line, on the other hand, 

represents the course of a photon of 
X.ray energy which strikes one of the 
electrons which has, we say, 'initial 
momentum,' and is not too strongly 
bound to be capable of recoiling under 
the impact of  the photon and thereby 
modifying its wavelength. We can im· 
agine it moving about the proton ( see 
Figure 5 ) . When the photon strikes 
it, the resulting beam of  energy does 
not leave the scatterer with exactly the 
same wavelength as the beam caused by 
the impact with the electron which is 
much more tightly bound by the proton. 

"These two beams therefore differ 
slightly in wavelength on leaving the 
scatterer and are consequently, as we 
have seen, diffracted through slightly 
different angles at the calcite crystal. 
Accordingly the beams diverge during 
the remainder of  their course and the 
modified beam, whose course is shown 
by the dotted line, arrives at the photo· 
film in a position shifted away from 
that of the unmodified one. Its original 
wavelength, like that o f  the other, was 
1" but after being scattered by the car· 
bon its record upon the film is both 
shifted and blurred. This is so because 
of the random modification in wave· 
length with which it and millions of 
others like it leave the scatterer-due 
to their collisions with the rapidly mov· 
ing electrons having random momen· 
tum, and hence velocity, within the 
atom. That is the whole story, and here 
is the evidence that proves it." 

DR. DuMOND handed me three pho. 
togntphs, or spectrograms, taken 

with the multicrystal spectrograph. 
"The two lines in Figure 6 marked 

al and a2, close together, which run 
through all the p ictures," said he, "are 
a 'doublet' which occurs in the spec· 
trum produced by radiation from a 
certain kind of X·ray tube. ( X  radiation 
from an X·ray tube having a target of 
molybdenum. ) These two sharp lines 
were caused by the reflection of  X-ray 
beams from electrons severely bound 
and incapable of recoiling under the 
impact of  photons ; hence incapable of 
modifying the photon energy, frequency, 
and wavelength. The wide, blurred line 
marked ac is the shifted image of these 
same two lines. They are so blurred and 
fuzzy that their separate records can 
no longer be distinguished ; they have 
fused into this one. The greater shifts 
and blurrings of  this doublet in the 
second and third picture.s are caused 
by increasing the angle between the 
primary ray and the scattered ray 
thrown off the carbon scatterer, thus 
increasing the effectiveness of the mod· 
ifying effect on those rays which suffer 
collisions with the moving electrons." 

"Well," said I, "it really is an X·ray 
'microscope' after all, isn't it ? It makes 
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visible the effects caused by the moving 
electrons, even if they themselves still 
remain invisible." 

"Yes," said Dr. DuMond; "if you 
broaden the meaning of the word mi­
croscope to include an instrument that 
'looks at' electron momenta but does 
not attempt to look at electron posi­
tions. 

"The speedometer on an automobile 
tells two things ; how far the car is from 

Figure 6: Three of the spectrograms 
showing shifted and blurred lines 
caused by motion of electrons in 
atoms of the scatterer. The larger 
shifts and blurring of the lower 
two are due to increasing angle 
of the primary and scattered rays 

home ( trip mileage ) and how fast it 
is going. This can be done with�an auto· 
mobile with sufficient accuracy to avoid 
arrest for speeding and to find one's 
way on a road map ; say to within five 
miles an hour on the speed and within 
seeing distance on the position. 

"In the present state of  our knowl­
edge this cannot be done with an elec­
tron, even theoretically. This is because 
in every experiment made on the tiny 
electron to determine its position or its 
momentum some agent must be used 
such as another electron or a photon. 
( We have no smaller tools to work 

with. ) It has been shown by Heisen· 
herg, a young theoretical physicist ( For 
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p icture, see SCIENTIFIC AMERICAN, Sep­
tember, 1931,  page 170.-Ed. ) that 
even under ideal conditions every exper­
iment we perform with such an agent 
to determine the position of our electron 
destroys to some extent the possibility 
of knowing accurately its speed at that 
time. Similarly, he has shown that every 
experiment performed to determine the 
speed destroys to some extent the pos­
sibility of knowing accurately the posi­
tion. In each case the very conditions 
which make for greater accuracy in a 
determination of one kind make for a 
correspondingly greater inaccuracy in 
a simultaneous determination of the 
other kind, due to the introduction of 
elements of uncertainty or randomness 
or unobservability. The precise quanti­
tative statement of  this principle is 
called the principle of  uncertainty. It 
is doubtless an attempt to express a 
new and very deep-rooted principle 
obeyed in the tiny sub-sub-microscopic 
world which interests physicists so 
deeply. 

"THE foregoing discussion shows 
why the experiment we have per­

formed with the multicrystal spectro­
graph cannot strictly be compared with 
looking at electrons through a micro· 
scope in the ordinary sense. Our experi­
ment has been devised in such a way 
as to give maximum precision in our 
information about electron speeds ( or 
momenta ) and hence is utterly unfitted 
to give information about the positions 
of  electrons. I f  you wish to call it a 
momentum microscope rather than a po­
sition microscope you may p erhaps do 
that." 

As I looked at the laboratory in 
which Dr. DuMond and Dr. Kirkpat­
rick performed their experiment, I was 
struck by the fact that so much of  the 
apparatus had a home-made appear-
ance. 

"Yes," said Dr. DuMond, "almost 
anyone can waste money on research 
but the real art in our j ob consists in 
doing it economically. Funds for work 
of this kind which has no self-evident 
direct or immediate application to make 
life easier or pleasanter for mankind 
are extremely scarce and hard to ob­
tain. Nevertheless, work of this kind 
is of great importance. It has been said 
that in order to have applied research 
you must have pure research to apply . 
Certain it is that before one can invent 
new and useful things and processes the 
inventor must be in possession of  the 
natural laws, properties, and behaviors 
which he is to use. 

"Scarcely a s ingle application of elec­
tricity today would be possible if Fara­
day had not discovered his law of elec­
tro·magnetic induction. Yet when asked 
what his discovery was good for he 
could only answer, 'Of what use is a 
new-horn bahe ? ' " 



FORGE WELDING 
Used III Fabricating Large Pressure Vessels 

WELDING is one of the oldest 
of  arts. It has, however, been 
brought to a high state of  effi· 

ciency, especially in handling large 
pieces such as pressure vessels, boilers, 
and tank cars. Welding operations can 
be roughly divided into two classes. 
First, the fusion processes-thermit, 
gas, and electric-arc methods which 
weld at temperatures in excess of  4000 
degrees, Fahrenheit, producing a de­
posit of metal somewhat of  the nature 
of a casting which fuses to and joins 
together the pieces of  metal. The other 
or forge method welds at temperatures 
o f  2600 to 2800 degrees, Fahrenheit, 
when the metal is what might be called 
"sticky" or "tacky." Forge welding is 
the work of the ordinary blacksmith, 

but the same methods are employed on 
a gigantic scale. Although the forge 
proper disappears, a substitute is pro­
vided. In the Rowland process, as car­
ried on at the Carbondale, Pennsyl­
vania, plant of  the American Welding 
Company, equipment is used which can 
care for very large work. 

Let us assume that a tank car is to 
be fabricated. The tank is made of 
three plates bent and welded and then 
in turn welded together and the two 
heads welded on. After the plates have 

been bent to a cylindrical form, the 
"overlap" is tacked at two or three 
points by electric welders. A crane picks 
up the cylinder and places it on the 
table which is ten feet in diameter and 
is raised and lowered hydraulically. 
Gas-fired . furnaces four feet high and 
a foot wide will be noticed in our dia­
gram. The lower four feet of  the over­
lap is between the furnaces. The expert 
welder now starts his flame and the 
metal is rapidly raised to 2700 degrees, 
Fahrenheit. He j udges by his eye and 
checks with an optical pyrometer. 

Two rolls will be noted in the dia­
gram. One ( the one inside the cylinder ) 
is fixed and the other which opposes it 
can be made to exert a pressure of 
39,000 pounds. The welder lowers the 
table and brings the rolls to bear, 
gently at first and then with full hy­
draulic pressure, upon the overlap .  Mov­
ing the cylinder up and down rapidly 

Illustrations courtesy Clitmical 0,d1 Metallurgical E"u i"eering 
Vertical welder showing how a tank 
section is raised and gas welded 

The work, such as a section of a tank car, is lowered hydraulically between gas 
furnaces and opposing hydraulically-applied rolls which "iron out" the overlap 

Tank sections, 16 feet long and 97 inches in diameter, can be annealed in this 
vertical oi l-fired furnace. The cover is swung away for loading and unloading 

between the rolls serves to "iron-out" 
the overlap until it has been reduced 
to the thickness of  a single plate. The 
proper curvature is maintained by ro­
tating the table through a small angle. 
A second heating and rolling finishes 
the four-foot section, about eight min­
utes being required. Then the next four 
feet are welded and so on. The cylinder 
is then annealed in the vertical oil·fired 
annealing chamber illustrated. Here it 
is maintained at a temperature of about 
1000 to 1200 degrees for about 18  to 20 
minutes. It  is then removed, re·rolled, 
and cooled for two or  three hours before 
additional work is done on it. The sec­
tions are then welded together by spe­
cial hammer welding equipment. The 
finished tanks are carefully inspected 
and finally filled with water at 500 
pounds pressure to test for strength. 
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WHERE IS TELEVISION? 
By A. P. P E e  K 

"TELEVISION is here" says the 
technician ; and the public looks 
around for a television "machine" 

with which it can see stage presenta­
tions, boxing matches, horse and auto­
mobile races, and all the other interest­
ing events that go to make up our com­
plicated national life. But the public 
looks in vain : Here is a televisor that 
shows a picture the size of  a postage 
stamp ; here is one which gives an 
image, somewhat distorted by a huge 
magnifying glass, apparently about six 
inches square. But the images in these 
televisors show only head, or head and 
shoulder views, of  one or, at the most, 
of two persons, and to see even these 
limited pictures the spectator must be 
very nearly in a direct line with the 
televisor. The much-touted 10-foot 
square television screen of Sanabria 
can, in this discussion, be dismissed 

briefly expressed above. It will be er­
ratic in operation ; it will require con­
stant attention on the part of the oper­
ator ; and it will bring to us only medi­
ocre pictures. Thus, television has or 
has not arrived, according to the stand­
ards which each person sets for such 
entertainment in the home. 

Workers in the television field rna y 
be divided into two general classes­
those who are doing something and tell­
ing the world about it, and those who 
are doing something and saying noth­
ing. Both groups can j ustify their at­
titudes : The former is giving the public 
a new plaything-crude though it is ; 
the latter is working toward a more or ­
less definite end and prefers to with­
hold the details of  results until tele­
vision on a scale acceptable to the 
maj ority can be made available. 

A brief survey of the activities of 
some of the workers in the first of these 
two groups will give a general idea of 
what the present offers_ ( For details 
on the technical phases of television see 
February 1927, March 1 928, December 
1928, February 1 930, and November 
1 930 SCIENTIFIC AMERICAN . )  

The engineers o f  the Jenkins Tele­
vision Corporation .have developed a 
line of television receivers and repro­
ducers, a console model of which is 
shown. The image is viewed through a 
modified shadow box mounted in the 

The Freed television receiver and 
reproducer, showing the shadow 
box which can be folded downward 

Jenkins' engineers also talk of a new 
type of "camera" or television pick-up 
for use in theaters and out of doors 
and of a new method of increasing de­
tail in a received image. So far, this 
development is all in the future, and 
the receiver with a small image, lack­
ing in detail, is  all the public can have 
at this time. 

In one of the models put out by the 
Freed Radio and Television Corpor­
ation, a crater-type neon lamp supplies 
the light which is modulated by the in­
coming signal. This light is proj ected 
through a series of  lenses arranged in 
a spiral on the usual scanning disk. 
This lens system serves to enlarge the 
image as it is proj ected on a screen, and 
so to make it visible by several persons 
at one time. On the front of the cabinet 

console, being proj ected onto a trans- is a hinged arrangement .which serves 

Above: William Hoyt Peck with 
his televisor. Right:  A close-up of 
the lens-mirror disk, with the light­
condensing lens housing projecting 
downward into the top of the picture 

with a few words. It is much too cum­
bersome to interest the home television 
enthusiast, and even with its large size 
it has the same limitations of  image as 
are found in the smaller - reproducers. 

Where then is the kind of television 
that will give us in our own home . the 
equivalent of a motion picture with 
sound accompaniment ? Quite frankly 
it is not available. We can today go to 
an up-to-date radio shop and purchase 
a televisor that will actually operate 
but it will have all of the limitations 

lucent glass screen so that it can be 
watched by a small group of  people. 
This company reports that it is experi­
menting with a transmitter operating 
in the neighborhood of five meters. In 
this region congestion is at a minimum 
and the carrier wave can be  held steady 
enough for satis factory transmission. 

as a shadow box, and which may be 
closed to cover the screen when the set 
is not in use. 

THE latest development at the time 
of  writing is the lens-mirror disk of 

William Hoyt Peck ( no relative of the 
writer ) .  In this system, a scanning disk 
about one foot in diameter gives an 
image, projected on a screen, about a 
foot long. Arranged in a circle around 
the edge of  the disk are 60 lens-mirrors 
( or the proper number according to the 
number of  units used at the transmit­
ter ) . Light from a crater-type neon 
lamp is focused through a lens system 
onto the lens-mirrors, which are indi­
viduall y tilted so that a scanning effect 
is obtained. The designer claims that 
far more efficiency is obtained from the 
neon lamp with his system than is pos­
sible with any other system in which 
only part of the light is used at any one 
instant. 

In a demonstration of the Peck sys­
tem, the writer noted fair definition, but 
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In the foreground is the Jenkins 
television "camera" used to pick 
up visual programs at any location 

insufficient illumination on the foot­
long screen_ This was explained as be­
ing due to the lack of a satisfactory 
light 'source which, however, is being 
developed. The best feature of the tele­
visor was the fact that a large group 
of persons could view the image from 
various angles, and did not have to be 
directly in front of the screen_ This fac­
tor is one which is stressed below as 
being highly desirable in a satisfactory 
televisor. Peck's televisor is not as yet 
on the market, but licenses are being 
arranged for manufacture in the very 
near future_ 

STATEMENTS from a few of the 
workers in the second group men­

tioned above-the silent hard workers 
-will indicate to some extent what may 
be expected in the future_  John V_ L. 
Hogan, of Radio Pictures, Inc., who 
for some years has been engaged in in­
tensive development work on television 
problems, recently told the writer of 
some of the features that television 
must possess before it can be consid­
ered an important factor in our daily 
life_ "The image," said Mr. Hogan, 
"should be at least six inches s quare 
with detail sufficient to show recogniz­
able features of  persons in close-ups 
and recognizable action in scenes which 
take in more area_ The large magni­
fying glass for enlarging the image is 
definitely out_ The image may be viewed 
directly as formed or proj ected upon 
a screen. In any event, the image must 
be such that it can be  seen by a group 
of people seated as they would be in a 
home living room, and not by only one 
or two directly in front of the televisor. 
The reproducer or televisor must · be 
simple enough in operation to require 
no more attention from the user than is 
needed by the presen t day broadcast 
receiver. 

"I do  not believe that the �canning 
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disk or drum, as such, will be a part of 
the really successful televi sion receiver 
of the future. By this I do not mean that 
mechanical methods of scanning and 
reproducing will be discarded in favor 
of some such electrical method as the 
cathode-ray tube, but the bulky scan­
ning disk must go. Its inherent unde­
sirable features cannot be countenanced 
in a radio vision receiver that is to be 
used by the general public." 

MENTION was made of the use of 
motion picture film for television 

transmission as opposed to direct scan­
ning of actual figures or scenes. Mr. 
Hogan expressed himself as follows : 
"When experimenting with television as 
we are, and as others are doing today, 
it is essential that all available factors 
be eliminated or stabilized as far as 
possible. Scanning a film does just this 
with one part of  the transmitting equip­
ment. All other factors being equal, we 
know that the transmission tomorrow 
will be  the same as it is today, using 
the same film, and thus we are able to 
check differences in operation that 
would be more obscure if direct scan­
ning were employed. When television 
becomes an accepted fact for the gen­
eral public, I believe that films will 
furnish the bulk of  the programs. Their 
use will make possible a far wider 
range of television entertainment than 
could be attained by direct scanning, al­
though the latter will be  of  great value 
for 'spot pick·up' of  news events and 
the like." 

It  has been well known for some 
time that the Radio Corporation of 
America has been experimenting be­
hind closed doors on all phases of tele­
vision. In an annual report to the stock­
holders of that corporation, James G. 
Harbord, Chairman of the Board of 
Directors, made the following state­
ments of  interest at this time : 

In the Jenkins console televisor, 
the reproduced image is viewed 
through a modified shadow box 
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"While television during the past two 
years has been repeatedly demonstrated 
by wire and by wireless on a laboratory 
hasis, it has remained the conviction 
of your own Corporation that further 
research and development must precede 
the manufacture and sale of television 
sets on a commercial basis . . .  _ 

"It is felt that in the practical sense 
of the term, television must develop 
to the stage where broadcasting sta­
tions will be able to broadcast regularly 
visual objects in the studio, or scenes 
occurring at other places through re­
mote control ; where reception devices 
shall be developed that will make these 
objects and scenes clearly discernible 
in millions of  homes ; where such de­
vices can be  built upon a principle that 
will eliminate rotary scanning disks, 
delicate hand controls, and other mov-

A rear view of the Freed televisor 
showing the lens disk, the crater­
type neon lamp, and the two radio 
sets for sight and sound reception 

able parts ; and where research has 
made possible the utilization of wave­
lengths for sight transmission that 
would not interfere with the use of  the 
already overcrowded channels in 
space." 

Television today, then, seems to boil 
down to just this : I f  you will be con­
tent to see pictures that are not even 
comparable with the earliest movies, or 
if  you are experimentally inclined, you 
can have television in your own home 
and can "look in" on programs which 
are available at more or less regular 
intervals. If,  however, you want some­
thing that will compare favorably with 
your home movie equipment in quality 
of  image, you cannot have television 
today, and you probably will not have 
it  for some time to come. 



GLASS AND THE MACHINE AGE 
New Mechanical Processes Have In­
creased Production and Lowered Costs 

By A L B  E R T A. H O P  K I N  S 

A FEW years ago the writer visited 
various glass plants and was 
astonished at the crude methods 

which were used in both plate and win­
dow glass factories. It really seemed a 
miracle that there was any product at 
alL Another visit of inspection only a 
few months ago showed a marked 
change, for glass manufacture had 
entered the machine age_ We have at 
various times described the manufac­
ture of blown glass, bottles, tubing, and 

01." 

In the roller casting process, glass is 
melted in large hand-made clay pots 

Left : The "batch" in clay pots is 
melted in furnaces using gas as fuel 

have sand p its or quarries as near as 
possible to their plants-quality per­
mitting. The Allegheny Valley in Penn­
sylvania may be termed the center of 
the industry although glass sand is 
found in 30 states. The "batch," as 
it is called, is composed of silica sand, 
soda ash, limestone, salt cake, charcoal, 
arsenic, and "cullet" ( p ieces of  broken 
glass ) .  The ingredients are processed 
and reduced to proper fineness, for 

After the batch in the pots is melted it is cast through rollers on the 
movable casting tables, producing an unpolished blank of plate glass 

Courtesy World"s Work, phOlo&,raph lUUase 
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Beginning the flow of molten glass from the 
pots through rollers onto the casting tables 

plate glass. We will now con­
sider only plate and flat­
drawn window glass and 
safety glass for autQl1lobiles. 
Another great field for glass 
is for actual building con­
struction but that will be an­
other story-a few years 
hence. 

The raw materials that go 
into glass manufacture must 
be pure, and this is assured 
by constant inspection, care 
and chemical tests. When 
hundreds of  tons of  silica 
sand and other materials are 
consumed daily the problem 
of inspection naturally looms 
large. The great companies 

the quality of the glass depends upon 
the care with which the component 
parts are mixed. 

There are two methods of  plate glass 
manufacture. For large sizes of glass 
such as used in store fronts and very 
large windows the Bischeroux-pot cast­
ing process is used. Plate glass blanks 
for smaller sizes such as are used in 
automobiles and mirrors are made by 
the tank drawing process. ' 

In the pot casting process the pots 
are fabricated by hand as it has never 
been found practical to make them by 
machinery. The finest quality of  im­
ported and domestic clays are dried, 
aged, and cured. The pots are built 
up by expert workmen out of balls of 
wet clay. The pots are preheated in 
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CDurtesy Wurld', 
When the cold glass blank is ready for grind· 
ing it is cemented to grinding tables with 
plaster of Paris. Men with wooden soled shoes 
tramp on the glass and distribute the plaster 

heroic treatment to which 
the glass blank is submitted 
in the grinding and polish­
ing operation it  must be held 
firmly in plaster on the metal 
table. One of our illustra­
tions shows what seems at 
first to be a manhandling of 
the glass but it is really a 
"foot operation" which an­
swers much better than do 
machines which have been 
devised for the same work. 
The table is flowed with 
plaster of  Paris, the glass 
blank is laid on it, and men 
with wooden soled shoes 
tramp back and forth over 
the surface of the glass, forc­
ing an even distribution of 
the plaster. 

The rough plate is now 
firmly held in plaster on a 

Machines grind and polish the blanks ; at the end of its 
journey the glass is turned, reset, and the other side worked 
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ing from this machine the plate is 
thoroughly washed, and then delivered 
to the final inspection department. 
Here it is  graded and inspected. 

T HE old process of  making window 
glass was crude in the extreme. The 

molten glass was blown into hollow 
cylinders which were fabricated by 
skilful heating, blowing, reheating, and 
dextrous manipulations. The ends were 
removed from the cylinders, which 
were then split longitudinally, and the 
glass was flattened out. This process 
gave a sheet of  glass that was only ap­
proximately flat and the spoilage was 
large. This process was used until 1903 
when a machine for blowing the cylin­
ders was developed. It was a great ad­
vance but there remained all the defects 
of  "cylinder glass." Experiments on 
making a flat sheet direct had been 
carried on since 1857 but it  was re-

The ground and polished glass is cut into convenient 
lengths and examined by experts for even minor defects 

a pot kiln before being placed in the 
gas-heated melting furnace. The well­
mixed batch is then fed into the pot, 
the front of the furnace is  closed, and 
the mixture is then subj ected to a high 
temperature from 24 to 30 hours. The 
firing is done scientifically by experts. 
At the proper time the pot is removed 
from the furnace and conveyed to the 
Bischeroux casting machine. The molten 
batch is poured through rollers onto a 
moving table, forming the unfinished 
plate glass blank. The blank then 
passes from the casting table through 
a long annealing lehr where under 
gradually diminishing heat the glass is 
carefully tempered. This precision in 
annealing or tempering is another im­
portant contributing factol: to high 
quality in plate glass. 

AFTER emerging from the lehr the 
blanks are given their first ins pec­

tion. The glass at  this point has a rough 
surface and is hardly transparent, but 
it is ready for the grinding and polish­
ing operations. Owing to the rather 

long line of moving tables. 
These tables pass under a 
series of rotating and oscil­
lating grinders using sand as 
an abrasive until the rough 
surface is ground down to 
the point where it is smooth 
enough to be polished. The 
moving table passes on 
under another series of  rotat­
ing felt polishers where, 
using rouge as the polishing 
agent, the glass finally 
emerges several hours a fter 
it has entered the grinding 
and polishing machines with 
one side completely ground 
and polished. About thirty 
grades of  abrasive and pol­
ishing agents are employed. 
After further inspection the 
plate is mechanically lifted 
and turned to start again the 
long j ourney hack through 
another grinding and polish­
ing machine which finishes 
the reverse side.  On emerg· 

Sheets of glass are handled and turned me­
chanically with the aid of suction disks 
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The materials are weighed out and mixed and 
are shot into the furnace from this chute 

The question may arise as 
to how the glass is started 
on its continuous course. 
The machine is reversed and 
a mechanical "bait," consist· 
ing of a flat iron bar three 
inches wide and about six 
feet long, is  attached to 
strips of  flexible metal that 
allow the bait to pass over 
the bending roll down into 
the glass. Then the machine 
is started in its forward 
motion, pulling the bait with 
its adhering mass of plastic 
glass over the bending roll 
onto the horizontal flatten· 
ing table and thence into the 
lehr. The bait is cracked off 

served for an American inventor, Irving 
W. Colburn, to develop a workable 
machine for producing commercial flat­
drawn sheet glass. 

In the flat glass process both plate 
and window glass can be produced, the 
principle being the same. The pre­
liminary operations are very similar to 
those employed in other forms of  glass 
manufacture. The "batch" is shot into 
the horizontal furnace through chutes 
where it is melted under a heat of 
2500 degrees, Fahrenheit. This opera­
tion is a continuous one running un­
interruptedly for months and in some 
cases years_ The furnace contains from 
600 to 900 tons of molten glass. The 
molten glass passes from the melting 
chamber to the refining chamber where 
it is gradually settled or refined 
preparatory to entering the shallow 
drawing pot from which the sheet is 
drawn. Here the proper degree of heat 
is maintained for the ultimate forma­
tion of  the sheet. 

Sheet-drawn flat and drawn plate 
glass is made in a continuous pro­
cess, th!! ·.{urnace running for long 
periods. Path of the glass is shown 

and the pilotless continuous sheet of 
glass passes endlessly into the lehr. 

When the glass leaves the lehr it 
passes onto a cutting table. Here it is 
cut into sheets of suitable size, dipped 
in a hot solution of  hydrochloric acid 
and then distributed to the several 
cutting stalls where experienced cutters 
carefully select sheets, grade them, 
and cut them into commercial sizes. 

T H E  process of manufacture of 
safety glass is extremely interest­

ing. In brief the glass is composed of 
two sheets of  high quality glass with 
a middle sheet of transparent plastic 
bonded to them. All glass for lamina· 
tion is carefully inspected and is kept 
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in pairs. The transparent plastic is 
rigidly cleaned and inspected. A bond­
ing agent is applied to the plastic sheet 
and the "sandwich" is made of the two 
sheets of  glass and the plastic. Heat 
and pressure conclude the process, ex­
cept for the undercutting to permit 
sealing the edges with a weather· proof 
compound. Automobile manufacturers 
are supplied with glass cut and ground 
to templet. Safety glass enables auto­
mobile owners to reduce the 65 percent 
of casualties caused by flying glass. 

We are indebted to Mr. B ryan War­
man of the Libbey.Owens-Ford Glass 
Company for an instructive personally 
conducted tour of several of the large 
Toledo plants of that concern which are 
well worth visiting. 

The molten glass passing over a 
bending roll to a flattening table 

T' HE molten glass is elevated or 
drawn a few inches and then 

passes over a bending roll, still in a 
semi-molten state, onto a flattening 
table. As the glass is raised from the 
fire chamber the natural fire finish is 
applied to both sides of the sheet. Leav­
ing the flattening table and slowly 
hardening, the glass is moved hori· 
zontally, perfectly flat at all times, 
into a long annealing oven or lehr IRore 
than 200 feet in length. The gradual 
annealing under a scientifically "regu. 
lated and steadily diminishing tempera· 
ture tempers the glass, leaving it free 
from internal strain and giving it that 
uniform strength and freedom from 
brittleness which makes this glass so 
easy to cut. 

The "lehr" or annealing oven is 200 feet long. The glass is subjected to con­
stantly lessened heat. Slow annealing toughens the glass and takes out the strains 



Archeologises Findings Near Giza Write 

A NEW CHAPTER ON EGYPTIAN ART 

Righi: Adj acent to the My­
cerinus pyramid at Giza 
stands the Mycerinus pyra­
mid temple in the ruins of 
which Prof_ Reisner found 
important early sculptures_ 
Below: Colossal alabaster 
figure of Mycerinus. Head 
is projecting from the sand 

Left: The "slate 
pair" statue, one of 
the earliest works 
of Egyptian sculp­
ture. Below: The 
heads appearing in 
a re-opened plun­
derer's excavation 

THE concession granted by the Egyp­
tian Department of  Antiquities to 

Professor Reisner to excavate near the 
pyramids has been rich in yield, result­
ing in discoveries which have necessi­
tated a complete revision of the history 
of  Egyptian art during its first great 
creative period, the Fourth Dynasty 
( ca_ 3050 B.C.  to 2900 B_C_ ) . The obj ects 

here illustrated are in the Boston Mu­
seum_ Prof. George A. Reisner, Direc­
tor of the H arvard University-Museum 
of Fine Arts ( Boston ) Expedition has 
j ust issued a beautiful book, "Myceri­
nus," which describes for the first time 
the discovery of some of the earliest 
known royal sculptures of Egypt. The 
excavators of  the temple near the third 
pyramid of Giza were quick to realize, 
when these discoveries were made, that 
they were face to face with the first 
great creative p eriod of Egyptian cul­
ture, when sculpture in the round was 
perfected and was given its characteris­
tic style and attitudes which were to 
persist throughout Egyptian history _ 

Above: Detail of a "triad" repre­
senting Mycerinus, with his wife 
impersonating the Goddess Hathor, 
and a local deity. Below: Only four 
"triads" of 42 symbolizing regions 
of the old kingdom were found 
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THE FATHER OF ALL SKYSCRAPERS 

Demolition of  47-Year-Old Chicago Building 

Settles a Question of Long Standing 

a rigid, stable metal skeleton. 
The absolute and first essen­

tial in the structural creation 
of the skyscraper is the metal 
skeleton. The economie essen­
tial is the high-speed elevator. 
It follows that the vast number 
of skyscrapers that have been 
built and are being built might 
be derived from and be de­
pendent on the first building 
of this nature that was erected. 
The findings of the committee 
are, therefore, of enormous im­
portance in struetural history. 

A world-famed architectural milestone : the 
old Home Insurance Building, Chicago 

Realizing that the decision 
of the appointed committee 
would have a very wide ap­
plication, its members first of 
all made an examination of all 
the original plans of the build­
ing and then while it was be­
ing demolished visited i t  daily. 
Measurements were carefully 
made of the fifth floor, as that 
was considered a typical one, 
and of exterior and interior 
columns and connections. The 

FOR years there has been consid­
erable discussion among architects 
and engineers as to what building 

might properly be classed as the first 
skyscraper. As a matter of no little 
importance in the history of architec­
ture, this puzzle has engaged the at­
tention of many minds, and arguments 
for one or the other building have ap­
peared in many magazines. The ques­
tion now seems to have been solved 
decisively by a committee appointed 
by the Marshall Field Estate for the 
examination of the structure of the 
Home Insurance Building in Chicago 
which was demolished in 1931  to make 
way for the new 42-story Field Build­
ing. The latter, incidentally, will be 
Chicago's largest office strueture. 

It has been said that America's great­
est contribution to architecture is the 
skyseraper. To the man in the street, 
this term simply means a tall building. 
Aetually, however, it is  used to desig­
nate a type of construction ; it desig­
nates a building which exceeds in height 
the practical limit of solid masonry eon­
struction. To be more specific, it is a 
building in which the masonry does not 
support but rather is supported, to­
gether with floors ami all live loads, by 
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wrecking contractor was re­
quested to expose the metal framing of 
the building in various and special ways 
for inspection and photography. It is 
felt, therefore, that the report is based 
on a careful and thorough investigation. 

Of the various definitions of "skele­
ton" and "cage" construction, the com­
mittee adopted the following as its defi­
nition of "skeleton" constrnction : 

'ATYPE of construction in whieh 
a metal frame or cage composed 

of girders, beams, and columns sup­
ports all internal and external loads and 
carries all stresses directly to the foun­
dations. This definition does not require 
that such strains as wind pressure be 
taken up exclusively in the metal skele­
ton ; neither does it  include any par· 
ticular type of foundation, nor require 
that the foundation be entirely under­
ground." 

To substantiate the claim of any per­
son to the honor of being the originator 
of skeleton construction, priority must 
fir'st of all he proved. 

Of early buildings which used metal 
frames in one form or another, there 
should be mentioned the Crystal Palace 
of 1851, and subsequent exhihi tion 
huildings, particularly those of tIlt: Cen-

tennial Exposition in 1876. There was 
also a five-story factory built in 1872 
at Noisiel, Seine-et-Marne, which used 
a decorative iron skeleton of T bars, the 
open spaces of which were filled with 
brick and tile in ornamental patterns. 
Skeleton construction in a "limited 
sense" was said to have been used in 
the Produce Exchange Building, 50 
Broadway, New York City, and al­
though this was said to be the earliest 
example of skeleton construction it  was 
dated 1888-89. This building, therefore, 
was clearly out-dated by the Home In­
surance Building. 

Mr. Leroy S .  Buffington, an architect 
of Minneapolis, well known in his pro­
fession, in reading an essay· by Viollet­
Ie-Due, was struck by a statement of 
the great Frenchman that, with an iron 
frame, buildings could be built to an 
unlimited height. Based on this idea 
Buffington secured, May 22, 1888, let­
ters patent covering an iron frame for 
tall buildings. In 1884, he designed a 16-
story building with a frame of cast-iron 
columns and iron beams in which the 
curtain walls were supported at each 
floor by the iron beams. This building. 

Method of supporting steel beams 
on a cast-iron column in an exte­
rior wall of the demolished building 

however, was never built ,  at least with 
this form of construction. Although 
Buffington never built a skeleton build­
ing, he attempted through courts to col­
lect royalties on various others that he 
claimed had been built as infringements 
of his patents. In every instance he lost 
his suit. 

The Tacoma Building which stood on 
th(� corner of La Salle and Madison 
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Streets, Chicago, until it was demol· 
ished in 1928, claimed to be the first 
"complete" example of skeleton con­
struction_ Upon investigation, at the 
time of its demolition, i t  was found that 
most of the walls were of masonry, this 
masonry construction absorbing roughly 
75 percent of the floor load so that only 
a small portion was supported by iron_ 

The Home Insurance Building, Maj or 
William LeBarron Jenney, architect, 
was designed in 1884 and was com­
pleted ready for tenants in 1885. At 
first it consisted of 10 stories, but two 
additional stories were added in 189l. 
The original building was in the main a 
rectangle, 138 by 98 feet, with a 50 by 
26 foot ell on one corner. On one side 
at about the center, the rectangle was 
indented with a light court 49 feet by 
33 feet. 

THE party walls on the north and on 
the east sides and on the west side 

of the ell were all solid masonry com­
posed of common brick from the foun­
dations to the roof. On the two street 
fronts from the third story window-sill 
level and on the walls of the light court, 
there were cast-iron columns superim­
posed, one for each pier, and each one 
story in height. Within the walls all 
floor loads throughout were carried on 
superimposed cast-iron columns of 
which there were 39 on each floor from 
the foundations to the roof. There were 
no masonry interior walls except a 
small vault enclosure. 

There can be no possible question 
that the metal frame, assuming the 
presence of the party walls and the 
lower two stories of granite on the street 
fronts (which can be regarded as super­
terrene foundation ) ,  was a perfectly 
rigid and stable metal cage. In other 
words, it did not depend in any degree 
for its stability on any masonry or 

Further proof that the walls were 
supported by the columus alone 
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Removing the spandrel I beams at the fifth floor level. Uncovered details such 
as this were examined daily by the committee which studied the work 

Masonry stripped from a column 
to show the weight it supported 

other construction_ Under the commit­
tee's definition of skeleton construction, 
however, it  would be necessary to prove 
that this rigid metal cage supported all 
the loads of floor and wall. Here again, 
there can be no question of flogr loads 
for which there is no. support other than 
the columns ( except for floors contigu­
ous to party walls ) ,  and there is no 
question of the spandrels which are di ­
rectly supported by the cast-iron lintels 
and the spandrel girders, which, in turn, 
are supported by the cast-iron columns. 

Conceding, then, that wherever the 
metal skeleton is present it did in fact 
support all loads, it is then necessary to 
weigh its importance and position in the 
evolution of the skyscraper. It is  be· 
Iieved that the claim of Mr. Buffington 
as the inventor and the father of the 
skyscraper should he d ismissed for the 

reasons that he never erected a building 
embodying his patent ( issued after the 
erection of the Home Insurance Build­
ing ) ; that his infringement suits were 
decided in court against him ; and that 
he, himself, stated that his idea of an 
iron skeleton was suggested by the writ· 
ings of Viollet·le·Duc, in which case 
Viollet-le·Duc would have as good or 
better claim than Buffington. 

A S in the case of every great inven­
J-l. tion, skeleton construction in its 
completeness was not nor could it have 
been discovered by any one man or 
expressed in any one building. The 
early buildings for this reason are all 
more or less transitional and experi­
mental. Each profited by the experi­
ence of the preceding and added its 
contribution in the development of the 
idea. It is, however, entirely possible, 
from a consideration of the evidence, to 
appraise the relative importance of each 
in terms of its originality and its in· 
fluence on the work which followed. 
Acting on this conviction, the committee 
showed no hesitation in stating that the 
Home Insurance Building was the first 
high building to utilize as the basic prin­
ciple of its design the method known 
as skeleton construction, and that there 
is convincing evidence that Maj or Jen· 
ney, in solving the particula:t: problems 
of light and loads appearing in this 
building, discovered the true applica· 
tion of skeleton construction to the 
building of high structures and invented 
and here utilized for the first time its 
special forms. 

The committee was also of  the opin­
ion that, owing to its priority and its 
immediate success and renown, the 
Home Insurance Building was in fact 
the primal influence in the acceptance 
of skeleton construction. It was the true 
father of  the skyscraper. 



One of three sisters exerts mysterious power over the cobra ; note the hood 

EAST of Suez, snakes play a very 
important part in the life of  the 
average native. All over the East 

snake worship is practiced and images 
of gods and goddesses are frequently 
made in the form of a reptile. Perhaps 
one of the most striking examples of 
snake fascination in the East is tlte  soli· 
tary instance of the women snake 
charmers who live upon the sacred 
mountain of Popa, a rugged and some­
what isolated promontory standing on 
the borders of the Shan States. 

Philip Lauraine, who has had many 
years' service in Burma, describes these 
women snake charmers as follows : 

THE SNAI(E· 
CHARMING 
SISTERS OF 
HOLY POPA 

stitions that effectually keep away the 
curious sightseer. I managed to induce 
a few courageous Burmans to accom­
pany me to Popa. The women live in 
a secluded village about half-way up 
the mountain. My knowledge of Bur­
mese gained favor for me, and I was 
a privileged witness of  the actual han­
dling of the snakes. These reptiles. are 
king cobras and are one of the most 
deadly snakes in Burma, and yet these 
women, Ma H pwa and her two sisters, 
have them under control. 

"These women, three sisters, are the 
only known women snake charmers in 
the East, and they guard their profes­
sion with a secrecy almost amounting 
to fanaticism. Away in the fastnesses 
of their mountain home they live sur­
rounded by the mysticism of spirit be­
ings called Nats, and many weird super­
' Courtesy The Illustrated London News A twelve-foot king cobra fascinated into docility by one of the women 
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"Going out into the jungle, they make 
an annual capture of the finest king 
cobras that the j ungle can produce, and, 
returning to their mountain village, they 
release their former pets-exactly a 
year to the day from the date upon 
which they are captured-and substi­
tute the new reptiles in their place. This 
program is followed most rigorously. 
In all the history of the women snake 
charmers-who have followed in a con­
tinuous succession from mother to 
daughter for generations past--there 
has only been one recorded instance on 
which a girl has kept a favorite beyond 
the year of its capture, and her temerity 
was rewarded by instant death from 
the snake." ( This last statement is prob­
ably founded on superstition. Editor. ) 

The secret of these women's power 
has been theirs for generations and 
will probably remain so for many years 
to come. The king cobras in which Ma 
Hpwa and her sisters are exclusively 
interested are larger than the ordinary 
cobra, and one of  our illustrations shows 
one 12 feet long. 

These cobras feed largely on other 
snakes. The cobras have the power 
of dilating the neck laterally so as to 
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The secret of king cobra charming has been handed down for generations 

form a broad disk or "hood." This dila­
tion is brought about by the raising 
and pushing forward of the long an­
terior ribs, the elastic skin being 
stretched taut over the framework 
which they form. Erection of the hood 
only occurs when the reptile i s  an­
noyed or disturbed. The cobra is re­
sponsible for several thousand deaths 
in India annually. The venom acts di­
rectly on the nervous system and so 
is much more rapid in its action than 
the venom of other snakes which de­
stroys the blood corpuscles. 

Watching one of the sisters publicly charming the largest king cobra 

Naturally, a multitude of native 
"cures," "snake stones," and so on are 
provided for the dread cobra's bite. 
There is  no real remedy except imme­
diate excision of  the site of the wound. 
Anti-venines have been produced from 
the blood sera of  animals, but they 
must be administered hypodermically 
and in immediate large doses-condi­
tions which the poor native can rarely 
meet ; hence the enormous fatalities.  



By M I L T O N  W R I G H T  

THE ARMY GENERAL 
AS A CAPTAIN OF INDUSTRY 

General George S. Gibbs 

WHEN the International Telephone 
and Telegraph Corporation, a 
670,OOO,OOO-dollar organization 

with ramifications reaching all over the 
world, recently sought a man to take 
the reins of what is known as the Inter­
national System of communications, it 
reached into the United States Army and 
tapped on the shoulder Major General 
George Sabin Gibbs, Chief Signal Offi­
cer and head of the. Signal Corps. It 
was not the first time a great communi­
cation corporation had selected an army 
officer for high executive responsibility; 
the Radio Corporation of America also 
is headed by a man it ob-
tained from the army-Ma-
jor General James G. Har-
bord. ' 

Why should such corpor­
ations consider that an out­
standing position in the 
army qualifies a man for 
big business? Why, on the 
other hand, should a man 
whose entire career has 
been in the army, who has 
attained a position of dis­
tinction in it, who loves his 

rank retire to accept such a position? " 
"Of course, I can speak only for my­

self," he answered, "but I imagine the 
same motives have actuated others_ In 
my case, I took on this new task be­
cause it offered an opportunity for car­
rying out an ideal that has been growing 
before me for a great many years-to 
weld the various methods of communi­
cation into a harmonious whole. Let me 
explain that. 

"Back in the forties, you will recall, 
the telegraph was invented and tele­
graph companies were formed to exploit 
the new invention_ There were many 
companies in the early years, but as 
time went on, there were mergers and 
absorptions, so that today there are 
only two. 

"In the sixties the first successful 
. undersea cable was laid. Others fol­
lowed. Companies were formed to pro-

between companies, but of competition 
between methods. Radio, for example, 
has a very definite place in the field of 
communications. For some purposes it is 
the only practicable method; for others 
it is by no means the most practical. 
For some communication purposes, so 
far as anybody can see, it never will be 
possible to rely upon radio." 

"But don't you believe that some day 
radio will replace completely telegraph­
ing over wires? " we interrupted. , 

"No, I don't, and neither does any­
body else," he replied emphatically. 
"Do you know that if radio had been 
invented first, the invention of sending 
messages over wires would have been 
recognized as a very distinct advance 
and improvement in the art? You real­
ize that with radio there is a very defin· 
ite limitation to the number of wave 
bands available for the transmission of 

messages. A network of 
wires reaching into all the 
offices and homes as a distri­
bution system is absolutely 
necessary-probably always 
will be necessary-for a 
workable, comprehensive 
communications system. 

"RADIO, of course, has 

work and whose present 
and future are secure, leave 
the army to embark upon 
the troubled sea of busi­
ness ? Not knowing the an­
swer, we determined to find 
out from General Gibbs 
himself. 

In the Philippines in 1898. The Signal Corps extending 
telegraph lines from the trenches. The man with the white 
flag at left is said to be First Serg�ant George S. Gibbs 

its place. For use with 
airplanes or with ships at 
sea, wire facilities are out 
of the question. Communi­
cations between aircraft, 
from air to ground, from 
ship to ship, and from ship 
to shore need the radio. Not 
only that, but radio is in­
valuable in communicating 
with new places which must 
keep in touch with the 

"
G

ENERAL," we asked, "why does 
a huge corporation select an army 

general for an executive position? " 
"Probably because it thinks he can 

handle the job," he replied. "I suppose 
in my particular case it was because my 
training and experience included a wide 
variety of means of communication­
radio, telegraph, cable, telephone, and 
almost any other method you would be 
likely to think of. It is a background 
that few people other than men in my 
particular branch of the army are l ikel y 
to have." 
. "But why should an army officer of high 
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mote this new development, but there 
was no co· operation with the land tele­
graph lines. Each means of communi­
cation was left to develop along its own 
path. 

"Early in the present century radio 
was developed and radio communica­
tion companies were formed. Again 
there was no co-operation with pre­
viously established means of communi­

·tion, but only ruinous competition. 
"Now, such competition is unscien­

tific and unsound from both a technical 
and an economic standpoint. Remem­
her, I am not speaking o f  competition 

world; Admiral Byrd in the 
antarctic, for example, was in constant 
touch with the Sayville, Long Island, 
station. In places where there is only 
a small amount of communicating, radio 
is to be preferred to cables. 

"The interests of the public would be 
served best if, instead of having these 
various methods of communication com­
pete with each other, they were to sup­
plement each other, so that in any par­
ticular case the one best method would 
be used. Such co·ordination would mean 
that any particular message. could be 
transmitted in the one way that under 
the circumstances would insure the 
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gre.atest degree of accuracy, economy, 
and speed. 

"That sounds reasonable, but it is 
feasible only when you have the various 
methods of communication co-ordinated 
in one system and under

' 
one respon­

sibility. Fortunately, that is precisely 
what we have. The International System 
comprises the land lines of the Postal 
Telegraph Company, the cables of the 
Commercial Cable Company streaking 
the floors of the Atlantic and Pacific 
Oceans, the All America Cable Com­
pany linking all the countries of the 
Western Hemisphere, and the Mackay 
Radio Company with stations strung 
along both coasts. To co-ordinate all 
these systems is my function. It is the 
very thing I have been thinking about 
for years." 

But how does an army career fit a 
man for a gigantic task like that? Part­
ly fr�m General Gibbs and partly from 
other sources we found out. We got the 
story by piecing together various inci­
dents of  his career, which began with 
the Spanish.American War. George 
Gibbs, raised in a farming village, had 
just been graduated from the Iowa State 
University. Enlisting in the army as a 
private, he was sent to the Philippines 
as a member of the Volunteer Signal 
Corps_ 

WHEN the soldiers reached Manila 
they found Admiral Dewey pre­

paring to bombard the city. Now, when 
you shell a city at long range, you want 
to know just where your shots are land· 
ing-whether they are too far or too 
short. Young Gibbs went ashore with 
some of his recently organized signal 
group and planted flags to indicate to 
Admiral Dewey's fleet the place where 
each shot struck. It was hot work and 
Gibbs was awarded his first decoration 
for it. 

By the time he left the Philip­
pines, he had risen to a first lieu­
tenancy and had participated in 
28 engagements. Thereafter he 
had a number of different assign­
ments, among them the construc­
tion of the telegraph system in 
Alaska. In this service he ex­
plored 300 miles of the Tanana 
Riv� valley on snowshoes. Alto­
gether he built 700 miles of tele­
graph lines. 

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

:Sl�mal  t:UrI)j l>holOJ:n1Ilh 
Brig. Gen. George S. Gibbs being deco­
rated with D.SM. by Gen. Pershing, 1919 

that resulted in the development of the 
several types of mobile and portable 
field radio sets that were adopted and 
became regular equipment of the army. 

In the World War he was in charge 
of communications of the A.E.F. in the 
combat zone, perhaps as complex a 
communications j ob as ever fell to the 
lot of any man. It was not long before 
he was back in Alaska again, this time 
laying a new submarine cable from Se­
attle, Washington, up to Ketchikan and 
Seward, Alaska. Under his command 
the Signal Corps executed every phase 
of the operation from the survey of the 
cable routes to the installation of ter­
minal equipment. One of the unique 
things he did there was to lay the sub­
marine cable across the land of Prince 
of Wales Island. 

To men who know anything about 
submarine caLles this was just some-

He kept climbing up. In 1906 
he went to Cuba with a Signal 
Corps company of the Army of 
Cuban Pacification, a year later 
becoming Chief Signal Officer of 
that army. In that time he super­
intended the installation of a 
chain of radio telegraph stations 
for the Cuban government, one 
of the most extensive projects of 
the kind ever attempted up to that 
time. There, also, he conducted 
much of the field experimentation 

Laying a submarine cable over land_ The 
spruce logs show the location of the trench 
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thing that can't be done. But 
Gibbs always has been one of 
those men who do the impossible. 
He had to get his cables-two of 
them-from one side of that 
island to the other in  order to 
continue them up to Ketchikan. 
To go around the island would 
mean not only many miles of 
cable, but laying it in water where 
there was a terrific tide rip that 
would be likely to tear the cable 
to bits on j agged rocks. 

On the uninhabited island he 
found a spot where two bays cut 
the 50 mile width down to seven. 
But submarine cables can't be 
laid on land ; they must be kept 
wet and cool. Dryness or warmth 
destroys the insulation. It j ust 
happened that the temperature 
and the moisture were right for 
his purpose. Not only was it cold, 
but at that particular place there 

was an average annual rainfall of 200 
inches-enough to keep any cable soak­
ing wet in the ground. 

And so, in spite of all advice to the 
contrary, he cut a path across a waist 
deep swamp, through a dense jungle, 
over a 450 foot hill and across a swift 
stream. The men from the cable ship 
carried the cable on their shoulders 
across the island, laying it in a shallow 
trench. When they came to the stream, 
they felled a four-foot thick tree, 
packed the cable in moss, slung it from 
the under side of the tree, and went on. 
In spite of  all the predictions of the 
authorities, that submarine cable-the 
first ever to be laid on land-has 
worked perfectly for eight years. 

Four years later George Gibbs was 
a maj or general in command of the 
Army Signal Corps. 

IN civil life when a man embarks upon 
a career in the communications field 

he becomes more or less of a specialist 
in radio or telephony or telegraphy or 
some other single branch of the art. In 
the army, however, he must be working 
constantly with all forms of communi­
cations, letting the best interests of  the 
service be the criterion as to the partic­
ular method to use in any given cir­
cumstances. 

So it was that when the International 
System sought a man who knew all there 
was to know about all forms of commu­
nications they went to the army and se­
lected the man who was the boss of it all. 

But there are other qual ities needed 
besides a thorough familiarity with 
radio and telegraph and cables and 
telephones. What about qualities of 
leadership ? Well, when a man enlists 
in the army as a private in  the ranks, 
and, without any West Point training, 
climbs as high as a man can expect to 
climb in the army, what better demon­
stration of leadership can YOll ask ? 



THE SCIENTIFIC AMERICAN DIGEST 

Detecting One Ten-Millionth 
of a Volt 

Av ACUUM tube a thousand times more 
sensitive than its predecessors in the 

measurement of  minute voltages was an­
nounced recently by G_ F_ Metcalf and 
T_ M_ Dickinson of the General Electric 
Company_ In the ordinary tube the gas 
pressure within the tube is of the order of 
a millionth of an atmosphere ; the new 

Certain peculiar advantages over 
brick are claimed for this new tile 

tube has been exhausted to a billionth of 
atmospheric pressure_ 

The new tube makes it possible to detect 
voltages of  the order of 1 / 10,000,000 of a 
volt_ It has been possible to do this at 
radio frequencies for some years, but when 
attempts were made to  amplify voltages 
whose frequencies were less than 1000 
cycles per second it was found that voltages 
of less than 1 / 1 0,000 volt were masked by 
large random disturbances_ When these 
disturbances are made audible by a loud­
speaker they appear as  a loud crackling 
and hissing noise_ 

The new tube, reducing this noise be­
tween 100 and WOO-fold, makes it possible 
to measure accurately voltages as small as 
one millionth of a volt, and to detect volt­
ages a tenth as large, at any frequency 
from zero ( direct cllrrent ) to a million or 
more cycles per second. 

a 

Phosphoric Acid Removes Rust 

PHOSPHORIC acid is used to  remove 
rust from iron and to prevent further 

rusting in a process developed by German 
chemists and reported recently by G. 
Biittner. The iron is first freed from all 
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corrosion products by treatment in a 15 per­
cent phosphoric acid bath, and after wash­
ing with water is  treated for a short time 
in a 1 to 2 percent phosphoric acid bath, 
kept as hot as possible. The etched iron 
parts usually dry by the heat absorbed in 
the hot bath. A very thin phosphate layer 
is formed, which prevents fresh rusting. 
This process, as described, or in  a some­
what modified form, has found application 
in the bicycle industry, in pipe manufac­
ture, and in the automobile industry. 
-A . E. B. 

-
New Hope for the Drug Addict 

DETAILS of a successful treatment of 
a case of drug addiction, of 16 years 

standing, with a chemical that thins the 
jelly-like consistency of the brain have 
been reported to the National Academy of 
Sciences by Prof. Wilder D.  Bancroft and 
his associates, Dr. Robert S. Gutsell and 
John E. Rutzler of Cornell University. 

The chemical is sodium rhodanate. The 
"cure" of the human drug addict i s  the 
final bit of  evidence in support of Pro­
fessor Bancroft's theory that in morphine 
addiction the jelly-l ike consistency of the 
brain becomes thicker, more gelatinous, or, 
in  medical terminology, the brain colloids 
are agglomerated. The use of the method 
on a human subject followed observations 
of its usefulness in animals addi'cted to 
the drug. The fact that the craving for 
morphine can be controlled by sodium 
rhodanate means that mental rehabilita­
t ion will almost surely follow the treat­
ment, he concluded .-Science Service. 

-

Tile for Scientific Wall 
Construction 

A NEW tile to be used in place of brick 
. in building construction but which is 

superior to brick in that it meets prac­
tically all the requirements for a scientific 
wall, has recently undergone a series of 
tests at the University of Pennsylvania. It 
is  in the form of  the letter H, the cross­
bar of which consists of two parallel webs. 

Both of the side faces of the H are fin­
ished off and either may, therefore, be laid 
as the wall surface. 

This new tile affords the necessary 
strength, is durable, and lends itself to in­
sulation, reinforcing, damp-proofing, and 
perhaps also to sound-proofing. It  is 
readily adaptable to the plan and construc­
tion features of a building. It is claimed 
that in the construction of an average house 
with it, a saving of  about 400 dollars shonld 
be effected. Its insulation value has been 
shown by the tests to be 53 percent better 
t han that of a solid brick wall. 

The size of  the face blocks may be stand­
ard size or the tile may be made larger for 
use as a stucco base or as a backing for 
stone. In laying, it  is  as easy to handle as 
brick and easier to handle than ordinary 
tile. More time is required to lay one of the 
new tiles than it takes to lay a standard 
brick, but this is offset by the fact that 
each of the tiles lays up the volume of two 
bricks. 

a 

Discovery of the Neutron 

TH E  most significant scientific discov­
ery of recent years was announced re­

cently from Cambridge, England, where 
Dr. James Chadwick established the ex­
istence of a subdivision of matter known 

The new building tile lays up a 
wall that looks . like brick but has 
superior heat insulating qualities 



MAY · 1932 

as the neutron. The neutron is a subdivision 
of the atom and has been fancifully called 
"embryonic matter" ; that is. matter that 
is growing but not yet born. According to 
this conception, the neutron represents the 
first step in the evolution of matter from 
the elementary electricity which is regarded 
as the ultimate "substance" of  the world. 

To understand this conception it  is neces­
sary to recall that the atom, once regarded 
as the smallest possible subdivision of mat­
ter, is now regarded as being made up of 
electrons and protons held together by the 
attraction between negative and positive 
electrical charges. The neutron is a com· 
bination of a single electron and a single 
proton, the respective electrical charges 
having been neutralized by their union. 
The fact that the resulting neutron carries 
no electrical charge explains the choice of 
its name. 

The neutron's principal properties bear 
out a prediction made by Lord Rutherford 
12 years ago in a lecture before the Royal 
Society, when he discussed possible types 
of matter then unknown. Neutrons are not 
W:lves, but particles, but as particles they 
have hitherto unknown powers of penetra­
tion. It is  conj ectured that the neutron 
may be the unit of magnetism, for it pre­
sumably i s  a doublet, as magnets are, with 
both a north and a south pole. 

As to the possible practical applications 
of Dr. Chadwick's discovery, none is able 
to predict with any assurance. It may be 
that it will lead to a development as im· 
portant as the X ray or it may never be 
more than a scientific milestone on man's 
journey to a better understanding of the 
composition of matter.-A . E. B. 

• 

New Duplex Sleeping Cars 

SINCE the time of the earliest gaudily 
decorated and uncomfortable sleeping 

cars in this country, there has been a con· 
stant attempt to improve the facilities of 
such cars for the greater comfort of pas·  
sengers. Various single room designs have 
been worked out and some of these are now 
in use. 

A new design recently worked out by 
the Pullman Company contains 10 standard 
sections and four single rooms. The design 
of  the latter is such that two rooms take 
np the space of about a section and a half 

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

Entrances to the upstairs and down· 
stairs rooms of the duplex sleep. 
ing cars, as seen from the aisle 

in the length of the car but their width is 
snch that only a narrow aisle remains as 
a passage on one side of the car. Of each 
pair of the single rooms, one opens directly 
off the aisle and the other is entered by 
three steps l eading from the aisle. In this 
upstairs·downstairs arrangement, each 
I'oom has considerable space and prac­
tically all the conveniences of a hotel room. 
Each room is equipped with a convertible 
sofa, an  extra chair, lavatory, mi rror, space 
for baggage, and the like. 

• 

Smell of Apples Discourages 
Sprouting of Potatoes 

A PPLES make the ideal companions for 
fl. potatoes in storage, according to a re· 
port by Dr. O. H.  Elmer of the Kansas 
Agricultural Station, in a recent issue of 
Science. Dr. Elmer's experiments revealed 
that potatoes stored with apples through 
the winter remain firmer and show less 
tendency to sprout than do potatoes stored 

Experimental model of the im· 
proved sail structures, showing 
right:  the sails open ; and below: 
the sails "furled." Close inspection 
of illustration at right will show 
the chains which support yards in· 
dependently of the sails, and oper­
ating mechanism at base of mast 
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alone. He attributes this to the volatile 
substances given off by apples, having ap· 
parently established the fact that potatoes 
will not sprout as long as they can "smell" 
apples. Apparently only ripe apples will do 
the trick for Dr. Elmer's experiments seem 
to indicate that neither green apples nor 
rotten ones have any discouraging effect 
on the tubers. Neither have other fruits that 
he tried, including oranges and bananas. 
-A. E. B. 

• 
Improved Ship Sail Structures 

THE era of the clipper ship is but a 
memory to an older generation and 

history to a younger. When, therefore, the 
7000·ton cargo steamer Dart/ord was 
launched in England in 1930 rigged with 
auxiliary j ib-headed sails and top-sails 
despite the fact that her engines gave her 
a speed of 10% knots, she was looked upon 
by some as an anachronism in trade. How­
ever, two sister ships similarly rigged were 
to follow and, while we have no later in­
formation as to their success, the fact that 
sails were adopted at all indicates that 
sails, at least as auxiliaries, are not en· 

tj rely obsolete. Marine experts say that 
. there are many trades in which cargoes 

could be moved by sail for reasons of fuel 
economy, and with proper sail handling 
devices which wonld cnt down the size of 
crews it is  possible that there will be an 
increasing demand for sails. 

An inventor of Chicago, Mr. Roderick 
Macrae, had these things in mind when 
he developed and patented the improved 
sail structures illlistrated on this page. One 
of the important features of this invention 
is  that it provides interchangeable sail­
uni ts from which a sail of  any size can be 
quickly built up. Another important pro· 
vision i s  an  improved hoisting and sup· 
porting arrangement for the sails for elim· 
inating the use of guide blocks or  hoops 
on the mast. The yards are in the form of 
trusses, preferably of steel for the added 
strength. These yards may b e  raised or 
l owered independently of the sails units. 
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To the front side of the mast, a guide or 
traveler beam is secured by means of bolts. 
Secured to the mast above the sail struc· 
ture is a fitting supporting a sheave around 
which travels a cable by which the sail 
structure can be raised or lowered. This 
cable may be operated either manually or 
by electric motors. Sufficient slack is  al· 
lowed in the sail units to give them a 
proper tension during sailing but to relieve 
them of all other strain and to permit the 
chain length and yard truss to assume 
the support of  the yards. 

To turn the sail structure and set·up for 
tacking or for sailing conditions, a sprocket 

Steam line - - - - - -
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though temperatures ranged as low as 18  
degrees, Fahrenheit, no ice was formed. 
The amount of heat extracted from the ex· 
haust was quite small, because the boiler 
was small. 

It may be that liquids other than water 
will ultimately prove more suitable than 
water for the wing heating system. Alco· 
hoI, for example, because of its low boiling 
temperature, may give better heat distribu· 
tion. It is conceivable that heat might 
alternatively be taken from the water j acket 
with the leading.edge

· 
apparatus serving 

the two·fold purpose of preventing ice for· 
mation and acting as a radiator. The Com· 

Steam di s tributor pip e -. .  - - - - - - - - - - - - - - - - - - - - - - �  - - - - -
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wheel is  on the mast j ust beneath the lower 
mast yard truss. This may be operated 
either by hand or by electric motor, ac­
cording to the size of the vessel using this 
device. 

-
Engine Exhaust Prevents Ice 

Formation 

ICE formation on the leading edge of the 
· wing still remains one of the .dangers 

in aviation. It has been found that when 
comparatively large water drops are pres­
ent in the atmosphere at a temperature 
slightly below freezing, ice forms rapidly 
at the leading edge in an irregular trans­
parent coating. As the ice accumulates, it 
not only adds to the weight of the plane, 
but, what is  far worse, distorts the shape 
of the wing and so lessens its lift and ef­
ficiency. A forced landing may follow. 

Dr. Geer and the Goodrich Rubber 
Company have been experimenting suc· 
cessfully with "rubber overshoes," which 
can be made to throw off the film of ice. 
Another promising line of attack is the 
utilization of the exhaust heat of the en­
gine to heat the leading edge. This idea 
has been suggested again and again, but it 
remained for the National Advisory Com­
mittee for Aeronautics to oht ain experi­
mental evidence in favor of it. 

A small auxil iary wing was mounted on 
the wing struts  of a Fairchild monoplane 
and connected to the apparatus indicated 
on our diagrammatic sketch. A small water 
hoiler was constructed, through which was 
passed a pipe for the exhaust gases. The 
steam generated in the hoiler was led 
through a pipe to the small experimental 
wing where i t  heated the leading edge hy 
means of a perforated steam 

'
d istrihutor 

pipe. When the steam condensed, it drained 
hack to the lower portion of the hoiler. 

Diagram of the experimental ap­
paratus employed in an auxiliary 
wing, mounted on a monoplane, 
into which steam was led in a study 
of ice formation on leading edge 

mittee is to be congratulated on this 
successful and highly promising experi­
ment.-A . K. 

-
Airplanes Built in 193 1  

THE Department o f  Commerce an­
nounces that during the year 1931 the 

numher of airplanes manufactured in the 
United States totaled 2800, of which , 1807 
were for domestic civil use. This shows a 
considerahle decrease over the 1930 figures 
( like almost every other form of industrial 
production ) .  However, the curve seems to 
be flattening out and even rising. This year 
it is expected that the transport operators 
will positively have to come into the mar­
ket for replacement purposes. 

At airports and landing fields it is re­
ported that there is a large pent-up demand 
for new planes by schools, private individu­
als, and business hou ses. It is probable that 
the mi nimum of airplane produc t ion has 
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heen seen, and that the industry's manu­
factures will again increase. The het was 
frequently made in 1929 that there would 
he 100,000 airplanes flying hy 1935. The 
optimists now appear likely to lose their 
money.-A . K. 

• 

A New Sport Autogiro 

THE latest Pitcairn sport autogiro will 
be exhibited at the Detroit Show. This 

ship has a gross weight of 1900 pounds and 
is powered with a Kinner 160 horsepower 
air-cooled engine. The diameter of the ro­
tating blades has been increased to 40 
feet to give even a slower landing and to 
improve the take·off. A tail wheel is pro­
vided to prevent marking the lawns of 
a pilot's estate when the ship is operated 
from the owner's own property. 

The autogiro in the picture is  shown on 
the lawn of Mr. Pitcairn's estate, and is 
used by the owner for daily flights from 
the house to the factory and back. It is 
really surprising what a matter of fact 
procedure it is for Mr. Pitcairn to hop off 
in his plane, j ust as anyone would get into 
his motor car and drive off.-A. K. 

-
Do Private Pilots Need Examina-

tions ? 

THE sales managers of our airplane com­
panies have this frequent complaint to 

make : They secure a prospect and give 
him a comfortahle ride. He is allowed to 
touch the controls ( although he does it 
somewhat gingerly ) .  He is enthused and 
wishes to sign up at once both for the 
purchase of the plane and for a course of 
flight instruction. He is  told that a physical 
examination by a special doctor, at a fee 
of say five dollars is the n ecessary pre­
liminary to flight instruction. Nobody likes 
to visit a doctor. The mere thought that a 
physical examination is necessary is a de­
terrent. The' prospective purchaser cools 
off-and another sale is lost ! 

Is it so n ecessary that a more or less 
rigid physical examination he required ? Is 
it not possible that any person in r"airly 
good health can qualify as a private pilot, 
even though the requirements for skilled 
transport pilots must always remain high ? 

Even the Department of Commerce 

Without going into further detail re­
garding the tests, it is sufficient to say that 
although a water spraying system provided 
the right atmospheric condit ions, anll al ·  The latest Pitcairn sport autogiro 
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whose main concern is  safety and not the 
sale o f  airplanes, seems to b e  taking this 
viewpoint into consideration. Thus it is 
liberalizing its requirements in regard to 
the student pilot's vision. If the vision of 
the applicant for a student's license i s  de­
fective, he will not b e  forbidden to fly but 
merely required to  use corrective glasses 
while taking instruction. This is un­
doubtedly a step in the right direction. 
�A. K. 

-

The Modern Supercharger 

RECENTL Y Captain Reuben C. Moffat 
of Wright Field, the experimental 

station of the Army Air Corps at Dayton, 
Ohio, flew from that field to Washington 
in one hour and 26 minutes, at an average 
speed of 266 miles per hour. 

The plane employed was a Curtiss Pur­
suit, the ordinary maximum speed of which 
at sea level i s  well under 200 miles per 
hour. It was the exhaust-driven General 
Electric supercharger, maintammg the 
power of the Curtiss Conqueror engine at 
600 horsepower at  an altitude of 25,000 
feet, which made the feat possible. 

Our photograph shows Captain Moffat 
by the side of his plane, pointing to the 
supercharger. Perhaps our diagram will 
make the general system clearer than the 
photograph. 

The engine exhaust is completely en­
closed in the manifold. The exhaust mani­
fold leads the exhaust gases to a nozzle 
box which directs the exhaust gases on to 
the turbine wheels. The turbine is always 
located directly in the atmosphere with­
out a casing of  any kind. The gases pass 
from the nozzle box, where full sea-level 
pressure is always maintained, to the high 
altitude atmosphere at low pressure, result­
ing in a velocity which furnishes the power 
to drive the turbine wheels. On the same 
shaft as the turbine wheels is the impeller 
of the centrifugal compressor, which 
serves to compress air from the low pres­
sure of high altitude to full sea-level pres­
sure at which it is  delivered to the engine_ 
Therefore, even though the plane is  at high 
altitude, the engine exhausts at normal sea­
level pressure and receives its charge at 
normal sea-level pressure. Therefore it  de­
livers normal sea-level power. If the power 
is  maintained at altitude, the speed is 
greatly increased over that which is ob­
tainable near the ground. 

The exhaust manifold, nozzle-box, and 
turbine wheels operate at very high tem­
peratures. The t urbine has a rated speed 
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be carefully avoided in their design. 
The air enters the impeller near the 

center through an eye. The inlet tips are 
bent forward so as to receive the air with­
out shock. The impeller passages then curve 
gently so as to guide the air with mini­
mum loss until i t  emerges in a radial 
direction. At the exit the air already has a 
high pressure owing to the centrifugal 
force which acts on  it. At the same time, 
the air has a great deal of velocity. What 
the aircraft engine needs i s  pressure, not 
velocity ; therefore the kinetic or velocity 
energy is carefully converted into addition­
al pressure by leading the air into a pas­
sage, called the diffuser. The diffuser is so 
shaped as to slow down the velocity of the 
air gradually with a minimum of friction. 
The air is  then ready to proceed to the car­
bureter at sea-level pressure.-A. K. 

• 

St. Louis Airport Building 

TH E  criticism is often made that our 
airport terminal buildings are not at 

all up to the European standard. The 
Municipal Airport of St. Louis has taken 
up the challenge. It is going to build a 

,.or ( HAU�T 
GA!'�S F ROM  FNGlOjE 
TO TUROIU[ WHt,.El 

Captain Reuben C. Mof­
fat, of Wright Field, 
pointing to the super· 
charger of his Curtiss 
Conqueror with which 
he flew, at an altitude 
of 25,000 feet, at a 
speed of 266 miles an 
hour. At right :  A dia­
gram of the General 
Electric supercharger 

of 25,000 revolutions per minute, and the 
turbine buckets must withstand the enor­
mous centrifugal force at this speed while 
red hot. A 20,000-foot supercharger de­
livers about 50 horsepower at the shaft, 
yet the complete outfit weighs only about 
65 pounds. An air cooler weighing an ad­
ditional 20 pounds is  necessary to reduce 
the temperature of  the air after compres­
sion. 

The compressor is similar to the well­
known fan blower or centrifugal pump. 
However, in the case of the compressor, the 
speeds of the impeller and the air are far 
higher, and losses due to a i r  frict ion mllst 

--

terminal building, 199 feet long and 67 
feet wide, two stories high, of brick con­
struction with an observation tower, waiting 
rooms, hotel accommodations, ticket office, 
post office, and so on, at a cost of 150,000 
dollars. One entire wing will be devoted 
to a dining room overlooking the field and 
adjoining a promenade. 

The building will have one interesting 
departure from the usual airport construc­
tion. There will be  underground passage­
ways connecting the terminal with another 
building located on the edge of the flying 
field where planes can be loaded and un­
loaded without interruption. Freight will 
be transported from the terminal building 
1 0  the plane through one underground 
passage while the other will be  available 
for passenger use.-A . K . 

• 

All First-Class Mail by Air ? 

A STRONG plea for carrying all first­
. dass mail by air i s  made in a recent 

issne of Airports and Airlines. 

• { 
How the St. Louis airport building wil l  look when completed 

According to official records for the fiscal 
year 1930, some 345 million pounds of 
first-class non-local mail were handled by 
the Post Office Department. The domestic 
airmail for the same period amounted to 
some three million pounds and its move­
ment entailed a loss of 15, 168,778 dollars. 
The taxpayers paid . approximately nine 
cents for every le t ter carried by a ir, while 
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the stamp used by the progressive business 
man cost only five cents. The combined 
cost of moving the total first-class mail by 
rail and air was 38,557,319 dollars. 

If the figures of one airline operator are 
to be  credited, airmail could be carried at 
a cost of 40 cents a ton·mile. In such a case, 
the total cost to the country of carrying all 
mail by air would be only 36,236,647 dol­
lars. The taxpayer would actually save 
money on the change from rail and air to 
air alone .

. 

The argument has aroused much com· 
ment, both favorable and unfavorable. The 

The roomy and comfortable in­
terior of the cabin of the DO·K 

main criticism i s  that it i s  impossible to 
meet the 40 cents a ton·mile figure. An· 
other objection is that the railroads, al­
ready greatly burdened, would lose some 
24 million dollars of revenue per annum. 

On the other hand there is  no doubt that 
there would be an enormous increase in 
the airplane services. One hundred and fif­
teen times as many miles would be flown, 
and the number of planes in service would 
increase proportionately. That, of  course, 
would bring greater economy to air trans· 
port operation so that the figure of 40 
cents a ton·mile would be less s tartling. 

The argument is  not for us to settle, but 
certainly the suggestion has fascinating 
possibilities.-A. K . 

• 
European versus United States 

Airlines 

PAUL GOLDSBOROUGH, a noted radio 
and air transport authority, writes in 

A ero Digest under the interesting heading 
"Are European Airlines Better than those 
of the United States." 

Americans still cling to the idea that 
European air transportation is  superior to 
our own. Mr. Goldsborough is quite def­
initely of  the contrary opinion. The only 
point of superiority in European practice 
is  that more attention is  paid to passenger 
comfort at the larger European airports 
such as Croydon and Le Bourget. There is 
little difference in regard to cost of air 
travel and in the skill of the personnel. 

As regards speed, airway equipment, 
safety, airmail transportation, passenger 
comfort in flight, equipment, maintenance, 
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and line supervision, American airlines are 
definitely superior, according to the opin· 
ion of this noted authority. 

American air transportation exceeds the 
European schedules by 15 to 20 miles an 
hour. American airway equipment is far 
superior to European equipment. The Eu· 
ropean airway is merely a route along 
which the planes fly. The only aids to 
navigation are some degree of weather reo 
porting and a radio direction flying system. 
No emergency fields are maintained and 
few beacon lights. It is for this reason 
that night flying in Europe is practically 
non·existent. 

In the United States w e  now have a 
24·hour delivery from coast to coast and 
a thousand pounds of mail carried daily 
on schedule. In Europe the biggest stack 
of  mail that Mr. Goldsborough saw did not 
weigh over 25 or 30 pounds. 

Passenger comfort is nowadays given the 
greatest attention by American operators. 
In  a European plane the passenger, once 
he  has paid for his ticket and taken his 
seat, is apparently forgotten by the opera­
tor until the plane arrives at its destination. 
"At no time during any flight I made," 
writes Mr. Goldsborough, "was any memo 
ber of  the crew in the passenger cabin. No 
meals were served in flight. Strip maps of 
some flights were sold, but no reading mat· 
ter was available." 

Describing maintenance, Mr. Goldsbor­
ough gives his views as follows : "It is diffi­
cult to generalize on European maintenance 
of aircraft and motors on account of the 
great divergence between the various lines. 
On certain lines the maintenance is con­
sidered by even the layman to be very 
poor. The reputation of these companies 
for careless maintenance is  widespread." 

To bear out Mr. Goldsborough's remarks 
regarding the speed of European transport 
planes, we have t imely information on the 
latest German transport plane, the DO-K, 
built by Dr. Dornier, the designer of the 
famous DO-X flying boat. The DO-K, 
shown in flight over a typical German city, 
is a four-engined plane, with two engines 
in tandem mounted on each side of the 
fuselage and carried from the cantilever 
monoplane wing. It  is  roomy, comfortable, 
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and carries many passengers. The engines 
are four air-cooled Walter motors of 240 
horsepower each. The gross weight is 
13,200 pounds for the plane when fully 
loaded. The maximum speed is  137 miles 
per hour. The weight per horsepower, that 
is  the gross weight of  the plane divided by 
the total horsepower, is therefore 13.9 
pounds. 

An American design would be as efficient 
aerodynamically, but would have a much 
lower horsepower loading. The engines 
would be of 300 or 350 horsepower each 
for the same gross weight. This means more 
initial expense and greater running ex· 
pense, but also greater speed. For Ameri· 
can conditions, the designer is  right in 
crowding power. For European service, Dr. 
Dornier is probably equally j ustified in his 
selection of  engines. The fact remains that 
American transport will always be faster 
than European transport. Our long dis· 
tances and generally faster tempo make 
such superiority inevitable.-A. K. 

• 
Wrapping Airplanes in Cello-

phane 

IN building metal airplane wings it is 
necessary to protect metal parts from 

the chemical action of the dope used in the 
fabric covering. As a rule, aluminum foil 
is used for such a purpose. Now it is an· 
nounced that the Goodyear-Zeppelin Cor· 
poration is using Cellophane for the same 
purpose with excellent results. The C ello· 
phane is cut into strips and one side is  
lightly coated with varnish. When the 
varnish is  "tacky," the strip s  are s tuck on 
to the structure. The advantages of the 
now ubiquitous Cellophane as  compared 
with aluminum foil are a reduct ion in both 
weight and costs.-A. K. 

• 

A Cartridge Type Engine Starter 

A NEW cartridge type starter for avia­
tion engines has been invented by 

Roscoe A. Coffman of California and has 
successfully passed tests by the Army Air 
Corps. The cartridge, which is  ignited by 
an ordinary flashlight dry·cell, releases a 
gas which passes through a tube to an 

A well.designed German transport, the four-engined Dornier DO-K. This is th� 
latest to be built by Dr. Dornier, designer of the famous DO·X flying boat 
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INTERNA TIONA L CORRE· 

S P O N D E N C E S C H O O L S  

A N N O U N C E  A VI TA L L Y 
I M P O R T A N T S E R V I C E  or men 

who n eed advice ! 
I N  T H E S E  strenuous t ime s,  h aven't  you 
often wished there was some qualified man 
with whom you could discuss your prob­
lems r It might be an imposition on your 
friends-and besides ,  your  friends h ave 
their own problems. And, quite naturally, 
their advice is based on their own observa­
tions and experiences, which are limited. 

T h e  I n t e r n a t i o n a l  C o rr e s p o n d e n c e  
Schools have a trained staff o f  vocational 
directors  s tat ioned all  over t h e  United 
States. They are in  constant contact with 
executives and employees, in all lines of 
business .  They know local  condit ions.  
T h r o u g h  t h e  m o s t  m o d e rn m e t h o d  o f  
information exchange, they are in touch 
with conditions throughout the country. 

N ow, as a service to you and as a contri­
bution to economic readj ustment, we are 
privileged to announce the free counsel o f  
these expert advisers. Thousands of  men, 
all over the country, have found solutions to 
their problems by consulting these I. C. S .  
directors - maybe their service will mean 
as muoh to you ! If it is training you need, 
whatever is required to help you advance 
and make more money, the recommenda­
tions of the vocational exp�rt, in your own 
neighborhood, will be friendly and sound. 
His interview will be absolutely confiden­
tial .  Just mark the subj ect of your business 
on this  coupon - t h e  interview will  b e  
arranged without any further obligation on 
your part. \Vhy not do it today r 

I N T E R N A T I O N A L  C O R R E S P O N D E N C E S C H O O L S  
"The Universal University" B O X  6 1 0 3  - C ,  S e R A  N T O N , P E N  N A .  * Without cost or obl igation, p l e a s e send me a copy of your booklet, "Who Wins and Why," and full  p ar- * 

ticul ars about the subj ect before which I have m a rked X :  

o Architect o Architectural Draftsman o Building Estimating o Wood Millworking 
O Cantraclor and Builder o Structural Draftsman D Structural Engineer· o Electric Wiring o Electrical Engineer o Electric Ligh ting 

O Business Management o Office Management o Industrial Management o Personnel Management 
OTraffic Management 

TECHNICAL AND INDUSTRIAL COURSES 
O Welding, Electric and Gas 
D Reading Shop Blueprints o Telegraph Engineer o Telephone Work o ]\fechankal Engineer o Mechanical Draftsman o Machinist 0 Toolmaker o Pattemm aker o Pipefitter 0 Tinsmith o Bridge Engineer 

o Accountancy o Cost Account.nt 
D C. P. Accountant o Bookkeeping o Secretarial Work 

o Bridge and Building O Steam Electric Engineer 
Foreman 0 Civil Engineer o Gas Engines 0 Surveying and Mapping [J Diesel Engines 0 Refrigeration o Aviation Engines D R. R.  Locomotives o Automobile Mechanic 0 R. R. Section Foreman 

O Plumbing 0 Steam Fitting o Highway Engineering 
O Reating 0 Ventilation D R .  R.  Bridge a n d  B u i lding 
O Sheet Metal Worker Foreman 
O Steam Engineer O Air B rakes 

BUSINESS TRAINING COURSES 
o Spanish 0 French 0 Signs 
O Salesmanship o Stenography and Typing o Advertising 0 Complete Commercial [J Business Correspondence 0 Civil Service 0 Mail Carrier o Lettering Show Cards 0 Railway Mail Clerk 

D Train Operation o Chemistry 0 Pharmacy o Coal Mining Engineer 
O Navigation 0 Boilermaker 
O Textile Overseer or Supt. o Cotton Manufacturing 
O Woolen Manufacturing o Fruit Growing 0 Agriculture o Poultry Farming 
O R.dio 0 Marine Engineer 
o Grade School Subjects o Righ School Subjects o College Preparatory o Illustrating 0 Cartooning o Lumber Dealer 

N a m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A ge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,A ddress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
C.ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O ccupation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. _ If you reside in Canada, send this coupon to the International Corrtspondence Schools Canadian, Limited, Montreal, Canada 
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expansion chamber mounted on the rear of 
the engine. In this chamber the gas builds 
up sufficient pressure to operate a self­
contained starting mechanism. Shortly after 
the crank-shaft starts turning the starter 
develops 45 horsepower which is  power 
enough to spin the largest engines now 

Arc-welding the seams of a tank. 
Tack-welds, to hold plate in posi­
tion for continuous welding, may be 
seen on seams below (whitish spots ) 

used. The new starter is the lightest piece 
of machinery in the world for the horse­
power developed, weighing less than one 
half pound per horsepower.-A . K. 

• 

Eliminating the Carhnreter 

THE Pratt and Whitney Aircraft Com­
pany have recently announced perfec­

tion of a new method of gasoline and 
fuel-oil injection which eliminates the car­
bureter entirely. Dynamometer and flight 
tests have been successfully completed after 
more than a year's experimentation and a 
Hornet engine of 525 horse-power equipped 
with the new device has been placed in 
service on a Boeing mail  plane. 

The Hornet engine as installed in the 
Boeing mail plane is, to all appearances, 
exactly the same as  the ordinary Hornet. 
There is the difference, however, that while 
the air is still dtawn' through an air scoop 
and the usual inlet valves of  the engine, the 
fuel is  led not through a carbureter but to 
a series of nine pumps mounted inside the 
crankcase. These pumps are worked by a 
very powerful spring released at the ap­
propriate moment by a series of cams. When 
the cams releas6 the spring, the piston in 
the corresponding pump compresses the gas­
oline with tremendous rapidity up to a 
pressure of 1200 pounds per square inch. 
The gasoline rushes throngh a small nozzle 
in the side of the cylinder at great speed 
and, owing to the high pressure, it is com­
pletely atomized the moment it gets into 
the cylinder. Perfect combustion results. 

One great advantage of d irect fuel in­
jection is  that it permits the use of a 
heavier fuel than gasoline, particularly the 
hydrogenated or safety fuel produced after 
exhaustive experiments by the Standard 
Oil Company of  New Jersey. This new fuel 
produced by the hydrogenation process will 
ignite only at 100 to 110 degrees Fahrenheit 
as compared with the below zero flash point 
of ordinary gasoline. [ Flash point is  defined 
as the temperature at which an oil or l iqui d  
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fuel will, when slowly heated, vaporize to 
form, with the air over its surface, an in­
flammable and explosive mixture that.may be 
ignited in one brief flash without igniting 
the main body of the liquid.-The Editor. l 
The new safety fuel also has a high octane 
number ; in other words. i t  can be utilized 
at high compression without the danger of 
knock. This heavy fuel, which could not 
possibly be  employed with the ordinary 
carbureter, has given, when u sed in con­
nection with the direct fuel inj ection sys­
tem, approximately 10 percent increase in 
power. It also adds greatly to the safety of 
airplanes in a crash, owing to its non-in­
flammable characteristics. 

There are still other advantages in the 
use of the direct fuel injection system. The 
airplane has to work under a wide range 
of altitudes and temperatures. Accordingly, 
pre-heaters, hot-spot regulators and other 
devices have to be employed for altitude 
flying and for cold weather operation. With 
the direct fuel system, the coldness of the 
air makes no difference-in fact, the colder 
the air the better the operation because the 
volumetric efficiency of the engine then in­
creases. In the meantime, the powerful little 
pumps can handle the fuel and atomize it 
perfectly no matter what its temperature 
may be. In particular, all the dangers of ice 
formation in the carbureter are now el imi­
nated. 

The Pratt and Whitney Company are 
very careful not to hold out exaggerated 
hopes for the device and are not, as yet, 
offering it to the trade in general. Yet, at 
the time, we believe that this is oue of the 
most important developments of the day. 
-A. K. 

• 

Shark Oil for Motor Fuel 

MAN-EATING sharks may be driving 
automobiles i f  the work of French 

scientists materializes. Not in the driver's 
seat, however, but in the fuel tank will Mr. 
Shark function, for the French chemists 
propose to extract the oil from his carcass 
and use it  as fuel oil in  case a war again 
isolates the country from its normal 
sources of gasol ine. 

The extracts from sharks have been 
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proved to yield a good motor oil, with a 
maximum of combustibility that leaves no 
objectionable odor and does not involve 
discoloration. A specialist i n  this field has 
also reported that he found an inferiority 
of only about 10 percent in the best shark 
fuel oil, as compared with the usual min­
eral fuel oils, and considers that even that 
will be overcome by further experimenta­
tion with the detail of motors. Already 
shark leather is coming into commercial 
use, and with the improvement of fuel-oil 
processes it appears possible that sharking 
around the coasts of Africa may become as 
extensive an industry as whaling is iu some 
parts of the world.-A. E. B. 

• 
Arc Welding Speeds up Tank 

Construction 

A S engineers become more familiar with .tl. the possibilities of arc welding, that 
method of fusion fabrication spreads to 
every industry, bringing an efficiency which 
is spectacular. Perfection in the last year 
of welding equipment and the development 
of  a commercially practical shielded arc 
process has removed the human element of 
uncertainty from welding. 

A good example of the efficiency of this 
process is seeu in the construction of field 
storage tanks of the type shown in our 
illustrations. This is  a 20,000 gallon p etrole­
um tank built for the Echerson Refining 
Company at Corpus Christi, Texas. With 
the shielded arc process this tank has been 
fused into a siugle unit, and is, in effect, 
a giant metal stamping, seamless and leak­
proof. 

Not only is  the tank stronger than tanks 
of traditional construction but it  was built 
in record time for this type of construction. 
Two factors combined to  make possible this 
improved construction : First, the simplicity 
of the welding operation, and second, the 
field procedure. The latter is  best illus­
trated graphically. 

The bottom of  the tank was laid and 
the plates fused together with the Lincoln 
shielded arc process, using Fleetweld elec­
trodes. The plates for the side rings were 
rolled and assembled in the fiel d without 
a single bolt or rivet hole. The plates 

Fitting one of the plates into the ring of the tank. The welder operator 
prepares for tack welding while a mechanical clamp holds plate in position 
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were lifted into place by a crane which 
grips the sheet in the middle and hoists it 
into place. 

When a plate has been placed, the welder 
operator on the platform tack-welds i t  
while i t  is held in position with a mechani­
cal clamp near the welder operator's plat­
form. On the inside of the tank the plates 
are lapped, whi le  on the outside the opera­
tor fuses the plates together with a con­
tinuous weld. 

The tank roof was laid out over a tempo­
rary scaffold and welded in the same man­
ner as the tank bottom, the shielded arc 
process allowing high-speed operations on 
this flat work. 

The tank described is  one of two built 
in  Corpus Christi with Lincoln "Stable 
Arc" welders. After compl etion they were 

Inside the welded tank, the plates 
are lapped and tacked into place 

tested for leaks and none was discovered_ 
In addition to this, arc-welded construc­
tion el iminates seams and rivet heads which 
invite corrosion_ The tank acts as a single 
unit in the wind and there are no plate 
seams to open. The tank is covered with 
aluminum paint and there are no rivets to 
sweat and streak the outer surface. 

• 
The Human Aura­

Fact or Fancy ? 

Is there such a thing as an aura, sur­
rounding the body of a human being '? 

Some accept its validity and some reject 
it. In Natnre ( London ) the following ex­
planation of one type of aura observat ion 
is given : 

At the annual general meeting of the 
British Psychological Society, Prof. D. F. 
Fraser-Harris read a preliminary communi­
cation on a physiological study of the hu­
man "aura," as  it  i s  called by occultist s. 
By the "aura," or "human atmosphere," 
spiritists refer to  a mi sty emanation which 
envelops the living body but can not pene­
trate the clothes. Unless the body is naked, 
the aura can be seen only around the head, 
hands, and fingers. 

A typical experiment claimed to demon­
strate the aura is  as follows : Hold the out· 
stretched fingers of the two hands touch­
ing one a.nother at the level of the eyes 
about a foot or so in front of a black back-
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• 

How you can retlre on 

a month 

THIS new Retiremen t Income Plan 
enables you to provide for yourself 

a guaranteed income for life. 
The income begins at any age you say 

-55,  60 0r 6 5 .  It can be any amount you 
wish-$ I oo a month, $200, $300, or more. 

This life income is guaranteed to you 
by the Phoenix Mutual, an So-year-old 
company with more than 600 million 
dollars of insurance in force. 

A business man recently asked us ques­
tions about the Plan. Here are his ques­
tions and our answers : "A Retirement 
Income takes care of me, but suppose 
my wife outlives me. How can I be sure 
she will not be without money ?" 

"That can be taken care of. The in­
come can be made to continue as long 
as either you or your wife lives." 

"Suppose I should be killed suddenly 
by some accidental means." 

"Your wife would receive double the 
amoun t  of cash or double the income re­
ceived in the event of natural death. " 

"Suppose serious illness or accident 
should destroy my earning power while 
I was still young. Where would I get 
money to live on ?" 

"Shortly after you became totally and 
perm an ently disabled, the company 
would pay you a monthly incom e .�This 
income would con tinue as long a s  your 
disabil i ty  lasted. " 

Retirement Income Plan 
Here is what a $200 a month Retirement Income. 
payable at age 60, will do for you. 

It guarantees when you are 60 
A Monthly Income for life of $200, which assures a 
return of at least $20.000, and perhaps much more. 
d epending upon how long you live, or, if you prefer, 
a Cash Settlement of $2 7,000. 

It guarantees upon death from any 
cause before age 60 

A Cash Payment to your beneficiary of $20,000. 0, 
a monthly income for life. 

It guarantees upon death from acci­
dental means before age 60 

A Cash Payment to your beneficiary of $40.000. Or 
a monthly income for life. 

It guarantees in event of permanent total 
disability before a stated age 

A Monthly Income to live on. Plans for retirement 
at ages other than 60 are also available. 

"How much does a Retirement In­
come cost ?" 

"That depends upon your present age 
and upon the amount of income you 
want to retire on. A Retirement I ncome 
does not have to be paid for all at once. 
It is purchased on the installment plan. 
The payments are usually spread out 
over a period of years. This makes the 
payments comparatively small." 

Send for the Facts 
An interesting 24-page book tells how 
you can provide a Retirement Income 
for yourself- how you can provide 
money to send your son to college­
money to leave your home free of debt� 
money for other needs. Send for your 
copy now. No cost. No obligation. 

' ... l PH OENIX MUTUAL 
W LIFE INSURANCE COMPANY 
Home Ollice : Hartford, Conn. First Policy Issned 185 1 

PHOENIX MUTUAL LIFE INSURANCE CO . • 660 Elm St .• Hanford. Conn. 
Please send booklet giz!ing me fflll in/ormation abollt YOllr l1ew 

Retirement Income Plan 

Name _________________ Date of Birrh __________ _ 
Business Address.s ___________________________ _ 
Home Address ____________________________ _ 

Copyright 193 1 ,  P. M. L. I. Co. 
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A "8" eliminator unit which deliv· 
ers 180 volts from a 6·volt source 

ground ; then after staring at the finger­
tips Jor about 15 seconds, slowly draw the 
fingers apart, when the aura in the form 
of "greyish mists" will be seen streaming 
from the ends of the receding fingers_ 

At the outset, Professor Fraser-Harris 
said that he  questioned the accuracy of 
these observations_ What are actually seen 
are very dark or black areas corresponding 
exactly in shape to the fingers, and inter­
digital spaces filled with the "greyish 
mists." His explanation is  that the black 
areas are the negative after-images of the 
pale fingers viewed against the black back­
ground and produced by temporal retino­
cerebral induction. The grey mists of the 
interdigital spaces are the whitish after­
images of the corresponding spaces of the 
black ground similarly produced by this 
form of  induction. 

That the phenomenon is  optical and sub­
jective i s  shown by the fact that when the 
conditions are reversed the after-images 
are also reversed. It is  claimed, therefore, 
that the so-called "aura" of fingers ( or 
hand or head ) has nothing to do with 
vitality, and, under the conditions just ob­
served, i s  the familiar negative after-image 
produced by temporal retinal induction. 

-

Moth Balls Check Moles 

THE best way to get rid of moles in 
lawns and gardens is to trap them, says 

the Biological Survey of the United States 
Department of Agriculture. If  there are 
only a few, however, and it does not seem 
desirable to resort to trapping, good results 
may be obtained by the use of moth balls. 
Open the runways at  the edge of the lawn 
or garden with a trowel and drop in a 
moth ball or two, or a spoonful of naphtha­
lene flakes, and replace the earth. Moles 
dislike the odor, and it may prove fairly 
effective in keep ing them away from the 
garden. 

• 
Battery Elimination for 

Auto Radios 

TWO new devices now available solve 
the battery problem for those who use 

radio receivers in their automobiles and 
motor boats. Both operate from a regular 
six-volt storage battery. One furnishes "B" 
current for battery-operated sets, and the 
other supplies alternating current from 
which can be run any standard type of 
all-electric radio set. 

In the Emerson "B" eliminator unit there 
is  a small dynamotor and a filter system. 
It delivers 180 volts at 40 milliamperes 
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direct current and provision can be made 
to obtain any lower voltages that may be 
needed for the operation of any particular 
set. The drain on the storage battery is said 
to be approximately two amperes. The en­
tire unit weighs 18  pounds and i s  designed 
to be carried in the box that ordinarily 
houses the "B" battery of a car or motor 
boat set. 

The alternating-current Dynatrope unit 
supplies 1 10 volts at. 60 cycles, so that the 

The Dynatrope, which converts D. 
C. to A. C., mouhted on an auto 

user may operate his standard set anywhere 
that a six-volt direct-current source is 

_ available. It has added uses in t hat any 
electrical device designed to be used on 
alternating current, and not consuming 
more than 80 watts, can be operated from 
a storage battery with this unit in the cir­
cuit. It comprises essentially a compact 
rotary converter and a step-up transformer. 
A cleverly designed chopper serves to 
break up the direct-current input while 
collector rings feed the current to the cen­
ter-tapped transformer primary. The con­
struction is such that arcing is eliminated 
and losses are reduced to a minimum. 

• 

A Floating Metropolis 

IN view of the brief uote in the article 
on page 263 of the fact that the United 

States Navy first developed t urbo-electric 
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drive for ships, it is  apropos to mention 
that the new super-Ile de France will be, 
when completed, the greatest electrically 
driven ship of any kind in the world. This 
monster of the seas, having a displacement 
of something over 70,000 tons-no closer 
approximation has been given out-is now 
under construction at the Penhoet ship­
yard, St. N azaire, France. At present, she 
is known simply as T-6_ 

This ship will be 1020 feet long, 1 1 7  feet 
wide, and 202 feet high from the waterline 
to the top of her mast. She will have a 
cruiser bow and a load draft of 37 feet. 
To cost roughly 750,000,000 francs-about 
30,000,000 dollars-she will have a pas­
senger capacity of 2132 persons in first, 
secorid, third, and tourist classes. According 
to information given out by the French 
Line : "At their base, funnels split and 
run down the sides of the ship giving fore 
and after stretch in center of the ship." 

The T-6 will be a floating metropolis 
with "streets" and "squares" in its shop­
ping and amusement center. Among other 
modern features it  will have a glass dance 
floor. 

The speed of the T-6 has not been an· 
nounced, but the builders promise that it 
will make the entire trip between Havre 
and New York iu "considerably less than 
five days." 

• 

Thermocouple Holder 

A COMP ARATIVEL Y simple but novel 
immersion thermocouple, suitable for 

various laboratory applications up to about 
700 degrees Fahrenheit, is shown in the 
accompanying illustration. The mounting 
consists of a "spider" with three fixed arms 
each containing a slot through which other 
arms, of various lengths, may be slipped 
and tightened in place by means of wing 
nuts. Through a hole in the center of the 
spider a laminated transite bushing passes. 
This is turned down smaller at the bottom, 
as shown, and surrounded by a metal ring 
pipe-threaded, laminated, and spot-welded 
to the nnder side of the spider, so that 
the collar, when screwed in place, will 
hold the couple tubing tightly in place. 
Two small holes in the top of the bushing 
allow for the lead wires_ The mounting 

The "Floating Metropolis," to be the world's largest ship, under construction 
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can obviously be adj usted to almost any 
size or shape of container-round, square, 
elliptical, or otherwise. 

The couple itself consists of Pyrex tub­
ing, closed at one end, and containing 
two smaller pieces of Pyrex tubing through 
which the wires pass and from which they 
protrude just enough to allow for an elec­
trically welded tip which presses tightly 
against the bottom of  the outer tubing. 
The metal parts are completely heat in­
sulated from the couple itself by means 
of the relatively thick transite bushing, 
and internal convection currents are mini­
mized by th e cl ose fits throughout. The 

Diagram of a thermocouple holder 

possibility of error due to flow of heat 
along the external tubing is decreased, as 
compared to that with metal tubing, by 
reason of the low diffusivity of glass, al­
though the temperature lag at the actual 
tip is  very small. There is  no opportunity 
for contamination, and the whole arrange­
ment i s  surprisingly durable. 

In industry, uses could no doubt b e  
found for such a device, a n d  present prac­
tice perhaps simplified. If comparative or 
absolute temperatures are desired of, for 
example, liquids heating in open vessels in 
a furnace, it is a simple matter either to 
fix the couple permanently or to change 
the location and depth of  immersion as 
desired. It  could also b e  used in cooling 
tests where the errors introduced by liquid 
thermometers, particularly commercial 
types, are well known, arising chiefly from 
the exposed stem and considerable lag. 

In home-economi cs laboratories where 
attention is paid to  the internal temper­
ature of foods, particularly as an indica­
t ion of correct "doneness" while still in 
the oven-where frequent observation is 
difficult-the device has proved itself ac­
curate and convenient. No doubt other pos­
s ib ilities would also present themselves. -
Fat 'Reducers' May Work Injury 
"THE majority of  so-called 'fat reducers' 

offered for sale .contain either thyroid 
extract or laxative drugs," said Dr. F. 1.  
Cullen, chief of the Federal Food and Drug 
Administration's drug control unit, in a 
recently issued warning against the indis­
criminate use of  obesity "cures." "Thyroid 
extract i s  a dangerous drug and should be  
used only under the  direction of a phy­
sician. This extract may cause a loss of 
weight in individuals who are ·suffering 
from a certain disease affecting the thyroid 
gland. These persons, however, should be 
treated and observed by a doctor." 

Doctor Cullen stated that products con-
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C O M P E T E N T .  • • 

T H E  S E 
e 

G I R L S , 
• 

Perched on their stools before long swi tchboards, our telephone oper­

ators-¥- control the very nerve cen ters of these hotels. For in and out of the 

insulated cables pulse the thoughts, the emotions, and the desires o f  our 

thousands of guests. 

"I j ust dropped my bracelet out the 

window," wails a hysterical voice . . .  

"On what day does Christmas fall ?"  sings 

a merry baritone . . .  " Can you tell me 

how to spell Mi ssissippi ?"  • . .  "Oh-h-h !"  

groans another voice, " I  think I 've go t 

appendiciti s ;  get a doctor - hurry, 

please ."  

Adroitly the  operator's fin gers dart 

over a m aze of cords as she completes 

connections or relays i n formation to 

man ager, assi stan t m an ager, house nurse 

or doctor. And while these i n di viduals 

speed on their several ways, she's tell­

ing the gay correspondent  how to 

spell Mi ssissi ppi .  

Calmly and coolly, she keeps this  up 

hour after hour. Always equal to the 

emergency s ituation ! And always effi­

cient in m atters of ordin ary routine, too ! 

Pi ck up the receiver ; she answers in­

stantly. Ask for a l ocal  or long distance 

number ; she completes the cal l  wi th sur­

prising speed. Upon retiri n g  say,  " C all  

me at eigh t ; "  she rings you as the clock 

strikes the hour. And you can depend 

upon her to handle i n coming calls and 

messages with accuracy an d dispatch. 

You can depend, too, upon her being 

genuinely pleasant.  For she's  happy in  

her  j ob of  giving servi ce - the kind of 

servi ce that  upholds the Statler tradi­

tion or always being helpJul. 
-¥-73% oj Statler stockholders are employees. 

H OTf LS STAT Lf R 
w h e re " Th e g u e s t i s  a l w ays righ t "  

B O S T O N B V F F A L O 
C L E V E L A N D  D E T R O I T  S T . L O V I S 

In N E W Y 0 R K ,  Hotel PenmyIPon/o 
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A generation ago, when the escalator was 
first introduced to the public by the Otis 
company, some concern was felt as to 
whether young and old, women and chil­
dren' would take kindly to stepping on and 
off a moving platform. However, these 
fears were soon dissipated ; and today, all 
over the world, moving staircases are a 
common means of transportation-and a 
pleasant one. They entail no waiting ; and 
as there i s  ample room on the steps with­
out crowding or jostling, they are com­
fortable. Also, there is a sense of  security 
when one rides on an escalator. 

• 

Age-Hardening Soft Metals 

A high-speed escalator installed in London's "Underground" 

AT the meeting of the American Institute .tl. of Mining and Metallurgical Engineers 
recently held in New York City, Paul D. ' 
Merica stated that many metals and alloys 
hitherto mechanically inferior to  steel may 
be brought to the standard of steel, as far 
as mechanical properties are concerned, 
because of  the development within the 
past decade of the age-hardening process. 
Until recently steel has been practically the 
only metal capable of hardening and 
strengthening by heat treatment. Now all 
of  the common metals may he so alloyed. taining laxative drugs and a poisonous 

drug, polk root ( commonly known as poke 
weed ) will cause a loss of weight in some 
people, due to  their cathartic effects and 
the irritation caused in the stomach and 
intestines. This irritation has a tendency 
to lessen the absorption of food {rom the 
intestinal tract and also to decrease the 
appetite. I f  these preparations are used for 
a short t ime, Doctor Cullen explained, the 
appetite will increase and weight will be 
regained on discontinuance of  the prepara­
tion. "Fat reducers," however, may be nsed 
over a considerabl e  period of time and 
thus cause a chronic inflammation of the 
stomach and bowel and bring abont per­
manent harm to the  user. 

-

Packard Wins an Award 

TH E  Collier Trophy, which is given each 
year for "the greatest achievement i n  

aviation in America," h a s  recently been 
awarded for the year 1931 to the Packard 
Motor Car Company for the Packard Diesel 
aircraft engine. Some notable records have 
been made in recent months in planes 
equipped with this engine. 

Announcement of the award was made 
i n  March by Senator Bingham, of Connec­
ticut, President of the National Aeronautic 
Association. 

-

London Has Fastest Escalators 

TRANSPORTATION authorities of 
Great Britain are being commended 

for a new accomplishment in the handling 
of  increasingly heavy traffic in the London 
subways. Engineers of the London ( Under­
ground ) Electric Railway Company, Ltd., 
foresaw the necessity of more efficient fa­
cilities and two years ago, i n  conj nnction 
with the British government, d ecided upon 
higher speed escalators as the best means 
of moving the heavy tube traffic to  and 
from the street level. 

The London Underground's improvement 
plans required an escalator that would be 
capable not only of bigher vertical rises 
than were possible with the old standard 
escalator, but also capable of higher speeds 

-this last to p ermit a more rapid handling 
of passengers. This resulted in the Otis 
Elevator Company designing and building 
a new escalator suitable for a maximum 
vertical rise of 90 feet and capable of a 
speed of 180 feet per minute ( twice that 
of the old ) ,  and computed to be capable of 
handl ing 16,000 persons per hour ( or 
double the number of the old ) . They are 
thus the fastest escalators in the world and 
are nearly twice as fast as  those in  th i s  
country. 

The Underground has already ordered 
51 of these new machines to he built and 
installed at its various subway stations, and 
for vertical r ises of from 24 to 90 feet. 
This work is now being executed by an 
Otis associated company, Waygood-Ot i s ,  
Limited, of London. 

This new escala tor is  already proving a 
remarkable success. The public is showing 
no hesitancy in accommodating itself t o  
t h e  higher step-speed ; a n d  t h e  quicker 
transportation is, of  course, very popular. 

Copper-nickel alloys, for instance, may 
he  heat-treated to exhibit a tensile strength 
of 175,000 pounds per square inch. After 
a certain heat treatment, Doctor Merica 
explained, these alloys harclen as they grow 
older, sometimes at room temperature and 
sometimes at higher temperatures. A single 
day is often sufficient t o  bring about the 
desired changes in the mechanical proper­
ties, although slight changes may continue 
for a month. Doctor Merica predicted that 
the next 10 years will undoubtedly witness 
a suhstantial realization of the promise con­
tained in the development of the hardening 
process.-:-A.  E. B. 

• 
Balanced Hoist on Stripping 

Shovel 

ONE of the few definitely new features 
in shovel design to be introduced in 

this country during the past five years­
the Bucyrus-Erie balanced hoist for strip-

The movable counterweight greatly increases the efficiency of the stripping 
shovel. Note the man ( in circle)  to visualize the size of this huge machine 
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ping shovels-is announced after more 
than a year's experi-ence in the field with 
several installations. 

This new hoist greatly increases the out­
put of the stripping shovel by increasing 
the dipper size and by increasing the op­
erating speed of the shoveL Its essential 
parts are a movable counterweight with 
the necessary guides and tackle, so ar­
ranged that as the dipper goes up through 
the bank in its digging motion the movable 
counterweight travels downward in its 
guides, counterbalancing practically all of  
the weight of the dipper and increasing 
the amount of digging force available. As 
the dipper is  returned to the pit for the 
beginning of its next cycle, the counter­
weight is  raised in its guides so that it is 
again ready to counterbalance the dipper on 
its way up through the bank. Thus, during 
the hoisting cycle practically all power of 
the hoist motors is spent in actual digging 
because the dipper's weight is  counterbal­
anced by the descending counterweight. 

• 
Laughing WeakJ;less Treated by 

Chinese Plant 

A SUCCESSFUL method of treating a 
strange, serio-comic disease has been 

reported to the American Medical Associa­
tion by Dr. 10hn B. Doyle and Dr. Luman E. 
Daniels of the Mayo Clinic. Some people 
who suffer from this disease fall down when 
they laugh or get excited. This would be 
funny if the cause were not a serious disease 
and if  this b ehavior were not a symptom of 
it. Physicians call this symptom cataplexy. 
Suddenly, when anything arouses the pa­
t ient's emotions, his muscles become weak, 
and he cannot stand. 

Another symp tom seen in this di sease is 
an irresistible desire to sleep. The afflicted 
person may be conduct ing business, he may 
be driving an automobile, it makes no differ­
ence what. He must sleep, and he does, 
whatever the consequ ences to himself and 
others may be. The name for the entire 
disease, incl uding both the weakness and 
the sleepiness, is narcolepsy. It was recog­
nized as a distinct condition in 1880 by 
Gelineau, a French physician. 

This is not to  be confused with the dis­
ease generally known in this country as 
sleeping sickness, or lethargic encephalitis, 
a different thing, in which the bra in, to  the 
trained eye of the pathologi s t ,  has an ab­
normal appearance. 

In most cases of narcolepsy no calise for 
the condition has been found. Conseqnently, 
in the 50 years since the disease was identi­
fied and named, many treatments have been 
tried, none of which has had very striking 
success, except, perhaps, the glandular 
treatment of Dr. J .  Ratner and of Dr. B eyer­
mann, two German physicians. 

Recently, however, Drs. Doyle and Daniels 
have employed ephedrine, a vegetable drug 
introduced into this country less than 10  
years ago  by a Chinese physician, Dr .  K. K.  
Chen. Six  patients whom Drs. Doyle and 
Daniels have treated, and two who were 
treated after their method by . Dr. H.  A. 
Collins, have been relieved of  symptoms, 
most of them completely. 

The discoverers of this treatment do not 
claim that they have a cure for this disease, 
for the patients must continue to take the 
medicine, and some possibly would have to 
take more of it than would be good for 

(Please turn to page 3 1 1 ) 
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Wear a Buddy Poppy 
on 

Memorial Day 

A LL Buddy Poppies are 
£1.. made in U. S. Veterans 
Hospitals by disabled ex-ser­
vice men patients. 

All proceeds of the Sale are 
used for relief and welfare 
work among needy veterans 
and their families, including 
an allotment to the Veterans 
of Foreign Wars National 
Home for Widows and Or­
phans of Ex-Service Men. 

VETERANS OF FOREIGN WARS OF U. s. 

Annu a l  S a l e  

A Speech for Every Occasion 
By A. C. EDGERTON 

CONTAINS examples of speeches for holidays, patriotic gather­
ings, political meetings, civic associations, business and pro­
fessional meetings, educational and religious occasions, fra­
ternal societies, social affairs and sporting events and toasts. 

Tucked between the covers of the book are scores of stories 
told with a charming zest. The book is pithy, informative and 
never dul l .-$2.15 postpaid. 

The Care and Repair of Books 
By H. M. LYDENBERG and JOHN ARCHER 

of the N. Y. Public Library 

FOR the book collector or librarian, a practical summing up 
of the best current ideas as to how to repair book-pages, 
plates and bindings. Detailed instructions for the care and 
repair of books naturally covers some enemies of books, 
repair and mending, treatment of paper, vellum, the care 
of leather bindings and the treatment of cloth. All the neces­
sary tools and accessories are illustrated and the directions 
are simple, clear and conclusive. A book every library should 
have.-$2.15 postpaid. 

For Sale by S C IE N T I F I C  A M E R I C A N  
2 4  West 40th Street New York City 
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THE AMATEUR ASTRONOMER 
Conducted by A L B E R T G. I N G A L L S  

"A FTER all, I am inclined to believe your 
ft office cynic is right when he says ama­
teur telescope makers are crazy. Take, for 
example, my case. I spent the best part 
of last winter in a cellar workshop grind­
ing, polishing, melting pitch, and swear­
ing this surely would be my final job of 
telescope making, but now it  seems I 
seldom recollect any of the troubles I had 
and am seriously thinking of starting an­
other." 

That was Paul Linde, of Crossville, Ten­
nessee, speaking, and he voiced the feel­
ings of many who have been bitten by the 
amateur telescope making bug. It  is  a per­
sistent, tenacious bug. Mr. Linde's three re­
flecting telescopes, a six-inch, an eight-inch, 
and a ten-inch, are spawn in the illustration 
below. "The ten inch," he adds, "has a fixed 
mounting and is  the one covered, when 
not in use, by the lillIe house on wheels, 
shown at the right." Later Mr. Linde ad­
vised us that he was work ing on a Casse­
grainian telescope. 

Linde and his triple battery 

Going a bit farther west, we reach 
St. Louis, Missouri, where W. F. 
Sprengneiher, Jr., a student at St. 
Louis University, has turned out a 
mounting ( picture at top of page ) 
which looks like professional instru­
ment maker's work. Mr. Sprengne­
ther writes : 

"THE enclosed picture is of the 
six-inch reflector which I built 

with the aid of the book 'Amateur 
Telescope Making' published by 
your magazine. The mirror was 
ground by means of a motor-driven 
machine, which I built, similar to 
those used by spectacle-lens grinders. 
1 made a cast-iron tool having a 12-
inch diameter, and a 96-inch radius 
of curvature. This same tool, covered 
with felt, was used for polishing but 
figuring was done on pitch." 

Westward again we j ump to River­
side, Cal ifornia, where Dr. H. Page 
Bailey has made a IS-inch reflector 
and given it a mounting and housing 
which are unique. 

"At the suggestion of Russell W. 
Porter," Dr. Bailey writes, "I am 
mailing photographs of the mount­
ing that I've j ust completed for my 
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Sprengnether's smooth job 

IS x 2 V:! inch reflector. I use it 
. as a Cassegrainian. I believe 
this is the first of this type of 
mounting to b e  used. I prefer 
it to  other types for the follow­
ing reasons : Entire heavens ac­
cessible ; most rigid construc­
tion ( double yoke ) ; fl exure 
equal in all positions ; three 
point suspension ; ease of attain­
ing perfect balance ; convenient 
position of ocular or camera." 

What Dr. Bailey has done is 
to depress the crosshead of the 
conventional double yoke s tyle 
of mOllnting so that the tube 

Bailey and his I5-inch Cassegrainian 

can be lowered as far as the pole star. At 
any given time not quite the "entire 
heavens" is accessible, but the rotation of 
the earth brings up to accessibility the 
small area under the pole. The bearings 
under the curved yoke head are of the 
ball type. 

"The framework was built of  discarded 
truck frames," Dr. Bailey continues, "and 
the driving clock is one of the old style 
General Electric synchronous motors, made 
for a phonograph. The worm wheel is  con­
nected to the south polar axis by a friction 
plate. This permits turning the instrument 
without interfering with the rate of the 
motor. 

"The walls and doors of the telescope 
housing are fixed, with a light counter­
balanced roof that opens toward the south. 
Its operation is quick and easy. 

"Dr. John A. Anderson of the Mt. Wilson 
Observatory and Russell W. Porter in­
spected this instrument a few weeks ago, 
and I believe either of them will give you 

Bailey's housing 

their opinion of my home made outfit." 
Mr. Porter was asked for his opin­

ion and gave it in laconic form, 
" Very good." There is  a group of 
amateurs in Riversid e  known as "The 
Associated Telescope Makers of 
Riverside." The school a t  Riverside 
recently acquired a 16-inch reflector. 
In California, astronomy i s  said to 
be taught in the high schools, much 
as physics and chemistry are in the 
east. We know of no such courses in 
the east-in fact only a few of the 
universities teach astronomy to more 
than a few who expect to specialize. 

We devoted the whole of our space 
last August to a grinding machine 
and a telescope made by Byron L. 
Graves, 336 South June Street, Los 
Angeles, and now Mr. Graves is  in 
again with something else-a new 
telescope with an 8 % -inch Pyrex 
mirror, on a Springfield mounting 
and a pedestal made of 6-inch pipe 
fillings, and driven by a Dictophone 
motor. H e  has also constructed a 
dingbat for making the knife-edge 
test. This, he admits, i s  against the 
rules of the game ( ATM page 97 ) 
but says he made it, anyway, just 
for fun. Now he is making a Casse-
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Graves and telescope 

gramlan. ( By the way, copies of the Hindle 
monograph on the Cassegrainian-Gregorian 
are still available for workers who have 
previously made common Newtonians. 
Judging by the number of  requests for 
this monograph about 40 compound tele­
scopes must be in various stages of gesta­
tion. ) 

Another "old timer"-advanced amateur 

- Graves' gadget 

worker-is Harold A. Lower of 1032 Penn­
sylvania Street, San Diego, California, who 
sends us a photograph of his new 12-inch 
Cassegrainian-Newtonian combination tele­
scope with its housing . rolled off on trarks. 
He also sent a focograph of the 12-inch 
primary of this telescope and we hope to 
reprodllc-e this next month. It is a beallty­
showing, in fact, that his  mirror is of 
professional grade. Lower's telescope is 
equipped with a clock drive and a concrete 
pedestal that must he really rigid. 

Lower's Cassegrainian 
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A�IATEUR 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 . 5 0  Postpaid. Sent C .  O.  D . ,  $ 6 . 8 5 .  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 

J O H N  M. P I E R C E 
One of the original group of Springfield Telescope Makers 

Twelve years of experience 

Has furnished thousands of enthusiasts all over 
the world with materials of 

Highest Quality 
Write for price list 

Send in your speculum for free test 

JOHN M. PIERCE 

1 1  Harvard St. Springfield, Vermont 

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

M U N N  & C O .  
PAT E N T  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  

2 4 - 2 6  WEST 40TH STRE ET. N EW YORK C I TY 

' 3 1 9  F ST .• N. W. 
WAS H I N G TO N .  D .  C. 

6 N O RTH M I C H I G A N  A V E .  
C H I CA G O .  I L L. 

Amateur 

Telescope Making 
ALBERT G. INGALLS, Editor 

All the information you will 
need as to where to obtain the 
necessary inexpensive mater· 
ials, j ust 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 

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

7 1 4  S O UTH H I LL ST. 
LOS A N G E L E S .  CAL. 

582 M A R KET ST. 
S A N  F R A N C I S C O .  CAL. 

PRISM BINOCULARS at 
Lowest Prices Ever! 

Quantity buying e n ­
a b l t! s  u,:; t o  give you 
these amazingly low 
prices.  Here artl real  
high (Iuality prism bin�  
oculars  at roek - bottom 
prices. Not a cheaply 
constructed glass made 
to sell  at a price ,  but 
real  optical instrllments 
sold to you by the firm 
that supplies astrono­

mers and telesrope rna]\:ers throughout the world.  
S X-32 rum. oiJjeetivell " .  . . . .  $ 1 7 . 7 5  

1 0 X-32 mm. " 23.25 
1 2  X-35 fil ill . . . . .  24.75 
I G  X-43 mIll. 29.75 

H ave these outstan d i n g  features : Full achromatic. 
powerful magnification. wide tirld of view and crys­
tal  clear definition, bocHes of Aluminum a lloy to 
save weight. Quick center wheel focus with r i ght. 
eyepiece adjllstahle to corred difference in vision.  
Each comes in leather case with carrying straps.  

A M A T E U R  T E L ESCO P E  M A K E RS !  
We have just  acquired a llmited lot of prisms and 
eyepieces which will  b e  sold at remarl�ably low 
vrices : 

1" Prl�1ll Optical Glafls-Special $2.75 (value  $5.50) 
1 % "  Prism Optical Glass-8pecia1 9 . 5 0  (value  1 7 .00)  
1 "  Ramsden Eyepiece, 1 14 11 diu.  1 .65 (va l u e  3 . 0 0 )  

Send today for  n e w  U i ·p!J. cataloo. 
PRECISION OPTICAL SUPPLY 

99 1 E. 1 63rd St. Bronx. N .  Y. 



C URRENT B U L L E TIN B R IE F S  
Short Reviews of Bulletins and Papers on Scientific and 

Allied Subj ects, and Where to Get Them 

OFFICIALS AND ORGANIZATIONS CONCE1INED 
WITH WILD-LIFE PROTECTION, 1931 ( Mis­

cellaneous Publication No. 122, U. S. De· 
partment of Agriculture ) compiled by 
Frank G. Grimes. Superintendent of Docu· 
ments, Washington, D. C.-5 cents ( coin ) .  

• 
MANNER OF LOCATING AND HOLDING MIN· 

ERAL CLAIMS IN CALIFORNIA ( B ulletin 
No. 106 ) ,  by A. H.  Ricketts, gives in con­
densed form the salient features needed by 
the average prospector and claim owner 
in initiating and maintaining his rights to 
mineral ground. Walter W. Bradley, State 
Mineralogist, Division 0/ Mines, San Fran­
cisco, Cali/.-Gratis. 

-
INDUSTRIAL RESEARCH, MACHINES AND LA-

B OR ( Reprinted from The Pittsburgh 
Record, University of Pittsburgh ) ,  by Ed­
ward R. Weidlein and William A. Hamor, 
shows how industrial organization reduces 
the wastes and losses caused by mediocrity. 
M etlan Institute, Pittsburgh, Pa.-Gratis. 

• 
NEW FERTILIZER M ATERIALS ( Circular No. 

185, U. S. Department of Agriculture ) , 
by Albert R. Merz, deals with the manu­
facture of nitrogen and various fertilizer 
materials. Superintendent of Documents, 
Washington, D. C.-5 cents ( coin ) . 

-
How TO SPEED CARGO HANDLING, HANDLING 

FREIGHT AT LOWER COST, ENGINEERING 
ELECTRIC TRUCKS T O  FIT YOUR JOB, and 
PAPER MUST BE MOVED EASILY, CHEAPLY 
are four informative booklets on electrical 
plant trucks, profusely illustrated in roto­
gravure-The Elwell-Parker Electric Com­
pany, Cleveland, Ohio.-Gratis. 

• 
STRENGTH OF BRICK AND TILE U NDER VARIED 

ECCENTRIC LOADING ( Bulletin No. 57 ) ,  
by J. R. Shank and H .  D .  Foster, gives the 
theory and describes suitable equipment 
and a method of loading pilasters for tests 
to duplicate the conditions under which 
such building numbers are used. Engineer­
ing Experiment Station, Ohio State Uni­
versity, Columbus, Ohio.-$1 .00. 

• 
ANNUAL REPORT OF THE DIRECTOR OF THE 

COAST AND GEODETIC SURVEY TO THE 
SECRETARY OF COMMERCE is the hundredth 
annual report. In the brief introduction 
Director Patton appraises the relationship 
between science and the Survey. The re­
port contains elaborate maps. Superinten­
dent 0/ Documents, Washington, D. C.-60 
cents (money order ) . 

• 
STRENGTH OF CONCRETE BLOCK PILASTERS 

UNDER VARIED ECCENTRIC LOADING ( B ul­
letin No. 60 ) ,  by J.  R. Shank and H.  D. 
Foster, describes an investigation in co­
operation with the Common Brick Manufac­
turers' Association of America. Engineer­
ing Experiment Station, Ohio State Uni­
versity, Columbus, Ohio.-50 cents. 
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THE PREPARATION OF ZONING ORDINANCES 
( B uilding and Housing Publication 

BH16, Bureau of Standards)  is a guide for 
municipal officials and others in the ar­
rangement of provisions in zoning regula­
tions. Superintendent of Documents, Wash­
ington, D. C.-l0 cents ( coin )  . 

• 
SCOPE OF THE ELECTRON TUBE is an elab-

orate table giving probably all the uses 
to which electron tubes are put. ArctuT;us 
Radio Tube  Company, Newark, N. J.­
Gratis. 

-
WATERTIGHT BRICK MASONRY ( Reprint 

from The Architectural R ecord-Sep­
tember, 1931 ) ,  by Dr. F. O. Anderegg, is 
an experimental study of brick masonry 
with special reference to watertight con­
struction. It describes the experiments car­
ried on by the Mellon Institute. The Mellon 
Institute 0/ Industrial Research, Pittsburgh, 
Pa.-Gratis. 

• 
ALUMINUM IN AIRCRAFT gives the accumu-

lation of many years of research and 
experience with practical applications. The 
treatment of aluminum is so peculiar that 
any help is of value. The book is beauti­
fully illustrated. Aluminum Company of 
America, Pittsburgh, Pa.-50 cents. 

• 
FINANCIAL DEVELOPMENTS IN LATIN AMER-

ICA DURI:'lG 1930 ( Trade Information 
Bulletin No. 775, Bureau of Foreign and 
Domestic Commerce, Department of Com­
merce)  is an excellent source of reference 
for those who are interested in the eco­
nomic affairs of the countries to the south 
of us. Superintendent 0/ Documents, Wash­
ington' D. C.-1O cents ( coin ) . 

• 
ETHNOLOGY OF MELANESIA ( Guide Part 5, 

Field Museum of Natural History ) ,  by 
Albert B.  Lewis, is a 190-page treatise on 
the manners and customs of New Guinea 
and the islands to the east as far as Fij i 
Islands, peopled by primitive blacks. Field 
Museum of Natural History, Chicago, Illi­
nois.-$1 .75. 

• 
SIMPLIFIED BALLISTICS FOR SPORTSMEN, by 

Harry F. Geist, E. E., describes a mathe­
matical method ( Triadic Constant K) for 
determining instant bullet velocities by re­
lating values in groups of three. Diagrams 
and charts are given for aligning theoret­
ical determinations with actual shooting 
observations. An exceedingly profound 
study. Harry F. G eist, Oak Park, Illinois. 
-75 cents . 

• 
AIR COMMERCE REGULATIONS ( Aeronautics 

Bulletin No. 7 ,  Aeronautics Branch, U. S. 
Department of Commerce)  gives the basic 
regulations pertaining to air navigation in 
the United States. Aeronautics Branch, 
U. S. Department 0/ Commerce, Washing­
ton, D. C.-Gratis. 

COMMERCIAL AND GOVERNMENT RADIO STA-
TIONS OF TilE UNITED STATES contains 

a complete list of the commercial and gov­
ernment land and ship stations, aircraft, 
broadcasting, experimental, relay broad­
casting, visnal broadcasting, and technical 
and training school stations. It is a book 
of 252 pages. Superintendent of Documents, 
Washington, D. C.-20 cents ( coin or 
money order) . 

• 
GLACIATION IN ALASKA ( Geological Survey 

Professional Paper 170-A ) , by Stephen 
R. Capps, gives an account of the evidences 
of glaciation in different geological periods. 
It is  accompanied. by two maps. Superin­
tendent 0/ Documents, Washington, D. C.-
15 cents ( coin or money order ) .  

• 
PROPERTIES OF FIBER BUILDING BOARDS 

( Miscellaneous Publication, Bureau of 
Standards, No. 132 ) . by C.  G.  Weber, F. T. 
Carson and 1. W. Snyder, gives the results 
which have accrued from experiments car­
ried on at the Bureau of Standards. Super­
intendent 0/ Documents, Washington, D. C. 
-5 cents ( coin ) . 

• 
FLOOR RESEARCH, TREATMENT AND MAIN-

TENANCE, by James Haworth Longshore, 
is  a reliable treatise on the subject of treat­
ing and maintaining floors. It is written by 
an expert on floors. There is also a directory 
of floors and floor manufacturers. James 
Haworth Longshore, 708 Tower Building, 
Chicago, Illinois.-$1 .00. 

• 
CHROME·VANADIUM NITRIDING STEEL (No. 

CV-l, January 1932 ) describes the prop­
erties and advantages of nitriding steel 
containing chromium and vanadium-Elec­
tro Metallurgical Company, 30 East 42nd 
Street, New York City-Gratis, 

• 
SPLIT STAGE Low TEMPERATURE REFRIGER­

ATION ( Bulletin No. 208-A ) describes a 
new phase of the art of refrigeration. 
Frick Co., Waynesboro, Pa.-Gratis. 

-
EXPERIMENTAL STUDIES ON THE DESTRUC-

TIVE DISTILLATIO N  OF CORN-COBS ( Bul­
letin 107 ) ,  by O. R. Sweeney and H.  A. 
Webber, is  of value owing to the rapid de­
crease in available wood for distillation 
which has resulted in investigations of vari­
ous plant wastes. Corn-cobs, of which 20, 
000,000 tons are available annually, are 
especially well suited for this purpose as 
they are ready for use about ten days after 
shelling. Iowa Engineering Experiment Sta­
tion, Iowa State College, Ames, lowa.­
Gratis . 

• 
THE STORY OF NICKEL ( Reprinted from 

Journal of Chemical Education, Volume 
8, Nos. 9, 10 and 12 ) ,  by William H. Bald­
win, gives about everything you want to 
know concerning nickel. International Nick­
el Co., 67 Wall St., Nell) York.-Gratis. 
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them, for the drug is powerful. However, 
several hopeless patients thus far have been 
restored to usefulness and happiness, and, 
since this treatment is not difficult for a 
competent physician to administer, there is 
nothing to prevent its wide use.-Science 
Service. 

-
New World's Speed Record 

for Automobiles 

DESPITE the fact that there was no 
immediate or serious threat to the 

world automobile record of 245.733 miles an 
hour set by Sir Malcolm Campbell of 
England, last year, Sir Malcolm pushed his 
record 8.235 miles p er hour higher on the 
sands of  Daytona Beach, Florida, on Feb­
ruary 24. His new record-the average of 
two runs, one at a speed of 267.459 south 
and one at 241 .773 miles per hour north 
on the beach-was 253.968 miles per hour. 

Officials notified Sir Malcolm after the 
two runs that he had also established a new 
record of 251.34 miles per hour for one 
kilometer, and a new one of 241 .569 miles 
an hour for five kilometers. Both of these, 
as well as the mile record, were previously 
held by him. 

• 
New World's Speed Record for 

Motor Boats 

PARADOXICALLY, a man may drive a 
power boat faster than any man had 

ever driven one before, and still not achieve 
a world record. That is what Gar Wood 
did in his boat Miss America IX on Janu­
ary 27. On that day he made an average 
speed of 1 10.785 statute miles an hour in 
two nautical mile runs on Indian Creek, 
Florida, a speed which surpassed the 
world's record of 1 1 0.223 statute miles an 
hour held by Miss England II. Because of 
the rule of the International Yaehting 
Union that the existing mark must be bro­
ken by at least half a nautical mile in 
order to displace it, Gar Wood missed the 
mark by 0.03 of a second, or 5.2 feet ! 

On February 5, however, Gar Wood suc­
ceeded in breaking the record by 1 .489 
statute miles an hour. His two runs over 
the nautical mile averaged 1 1 1 .7 1 2  statute 
miles, or 97.013 nautical miles an hour. 
Thus, for the time being at least, the 
world's speed record for motor boats is 
held by an American. 

• 
New Fireproof Material from 

Peat 

A SWEDISH chemist, B. Liehr, has found 
that a fireproof material can be pro­

duced from peat by treating it  with dilute 
phosphoric acid. According to the patent 
description, raw peat is first treated to re­
move a minor part of its water content, in 
order to facilitate recovering the chemical 
solution after the reaction, which is carried 
out by heating under pressure and is com­
pleted in a few minutes. 

The chemical reaction consists in an 
absorption of the phosphoric acid radical 
by the cellulose and related substances 
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contained in the peat. The mass is after­
wards separated from the mother liquor 
and dried. The resulting product repels 
water, a property which is  valuable when 
using the material for building and in­
sulating purposes. The water-repelling 
power of the material can be further in­
creased by impregnating it with suitable 
substances. The peat can be mixed with 
other fibrous materials before being treated 
in  the way described.-A . E. B. 

• 

"Master Lock" Operated 
by 24 Keys 

THE idea that one master-key will oper­
ate hundreds of different locks is not 

news. However, "the man bites the dog" 
when two dozen keys will make one lock 
do 24 different things. 

Necessity provoked the development of 
this unique combination of  magnetism and 
mechanics, according to H. D. James, can· 
sulting engineer of the Westinghouse Elec· 
tric and Manufacturing Company, who 
supervised its evolution and who now dem­
onstrates its efficiency. 

"You see," says James, by way of illus­
tration, "one size of the Westinghouse ver­
tical parking machine houses 24 automo­
biles owned by 24 different people. Each 
motorist wants an exclusive space or cradle 

so that he can come and go as he pleases. 
"Formerly we had a sort of switchboard 

with 24 separate locks and a master lock. 
The annoyance of finding the right key­
hole on a large panel has been eliminated 
in the new parking machine control unit 
we have j ust completed. It is now possible 
to get the same individual servic e  for 24 
customers with only one lock and 24 dif­
ferent keys. 

"Inside is an arrangement of levers con­
trolled by the length of the key. As a key 
is inserted in the lock, a lever moves across 
a small panel until it comes to rest on a 
row of six buttons. Then, as the key is 
turned, a short lug slides along the lever 
until it is in contact with the exact button 
controlling the particular cradle for which 
the motorist holds the key. 

"At this instant an electrical circuit is 
closed and machinery brings the right cra­
dle to the driveway level ready for use. No 
key can make a mistake." 

Students of  traffic problems have shown 
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ANT I ·  
MAG N ET IC 

WATCH 
made in  AMERICA 

Neither magnetic fields 
nor rust affects the sheer 
a c c u r a c y  of t h e  new 
H a m i lton "992" Elinva� 

NOT since the invention of the 
bimetallic balance wheel more 

than a century ago has s o  vital a de­
velopment come in the 5cience of watch­
making ! Hamilton " 992"  Elinvar con­
quers magnetic disturbance, tempera­
ture change, rust. It's just the watch 
for railroad men • • .  for all whose work 
brings them in contact with strong 
magnetic fields. 

The hairspring of this remarkable 
watch is Elinvar-the discovery of Dr. 
Charles Guillaume. This new steel alloy 
cannot be permanently magnetized, is 
unaffected by temperature changes, is 
rust-proof. It makes possible for the 
first time the construction of an anti­
magnetic, non- rusting, monometallic 
balance wheel in a watch. 

Wherever you work, whatever your 
work is, you'll find the new Hamilton 
"992" Elinvar meets even the most ex­
aggerated need for extreme timekeep­
ing accuracy. Have your dealer show 
you this revolutionary new watch today. 
Read Fasci nating Story of Elinvar 
Send for our free booklet and read of the queer 
things that affect watches and how Elinvar has 
overcome them. [ *Exc/wive Licensee under United States patents] 

No. 1,313,291 dated August 19, 1919, and 
No. 1,454.473 dated May 8, 1923. 

HAMILTON WATCH COMPANY 
994 Wheatland Ave., lancaster, Pa. 

Please send me a copy of your Pree Booklet, 
"Elinvar in Your Watch , "  

NAME ____________________ ___ 

OCCUPATION ________ _ 

ADDRESS __________ __ 

CITY ______________ STATE __ _ 
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PATENTS 
TRADE-MARKS 

DESIGNS 
FOREIGN PATENTS 

MUNN & CO. 
PATENT ATTORNEYS 

A ssociated since 1 8 4 6  with the Sdent-ific American 

SCIENTIFIC AMER. BLDG. 
2 4 - 2 6  West 4 0th St., N. Y. C. 

I�TERNATlONAL BLDG. - Washington, D. C. 
TOWER BUILDING Chicago, Ill. 
HOBART BUILDING San Francisco, Cal. 
SPlIECKELS BLDG. Los Angeles, Cal. 

Books and Information on Patents 
and Trade-Marks by Ucquest 

Associates in All Foreign Countries 

�::: INVENTIONS PAY 
�\I ..l'/ Millions have been made from ideas prop-�I'\ rl,{ erly developed and protected by inventors. One � �� of the iirst steps is the development of a 
� � � pr

�
c
:�d

a
�S \\�;i��"k��:11e�r model of your idea. � � �:r��i

l
�;��f;�c�O��

le
�o��fO�a�����

d 
��n�� ;t � dential service. Modern equipment. Bank ref­

erences furnished. FREE booklet. «Making Inventions Pay." 
C R ESC E N T  T O O L  C O M PA N Y  D e pt H C i ne i n nati O h i o  

I SELL PATENTS 
If you wish to add New Products to your line . 
or have a good Patent to sell, write me-

CHARLES A. SCOTT 
Established 1900 

773 SA Garson Ave. Rochester, N. y, 

METAL ARTICLES DEVELOPED 
and manufactured. MODEL MAKING. 

Reasonable prices and £rst class workmanship. 
W. F. MEYERS COMPANY 

BEDFORD P.O, Box 326 INDIANA 

INVENTOR'S UNIVERSAL EDUCATOR 
Contains 900 mechanical movements :  50 Perpetual Mo­
tions ; instruction on procuring and selling patents and 
selecting an attorney, etc. Suggests new ideas. Price $1 . 00 
postpaid in U. S. A. Address D i eteri c h  Com pany, 

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

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions Developed 
Special Tools, Dies, Gear Cutting, Etc. 

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

.---p A T E  N T S-----... 
Trade Marks. Copyrights. Patent Litigation Hand­
book with illustrations, 100 mechanical movements. 
Sent free o n  reQuest. 

ALBERT E. DIETERICH 
S u ccessor to Fred G .  D i eter i c. h  & Co. 

formerly member Examining Corps. U. S. Patent Office 
R E G I S T E R E D 

P A T E N T  L A W Y E R  a n d  S O L I C I T O R  
602 - H  O uray B l d g .  

30 Years' Experience Was h i n gton. D.  C. 

A personal confidential service 
for serious - minded inventors, 

having worth-while practical ideas. 
Patents-Trade-Marks-Designing and Drafting 
- Working Models - Automatic Labor· Saving 
Machinery, Manufacturing (small and large qua�­
tities) ,  Preparation and prosecution of patent apph� 
cations, trade-marks, etc . Complete fadlities for 
inventors to develop, perfect, or to patent theIr 
i nventions. Facilities - 10 engineers, draftsmen 
and patent experts, 50 mechanics and supervisory 
staff. All or any part of the above service is avail· 

Complete service for those desiring it. a?l;" ; L, ;:?' \  �- D. M. HELLER Reg, Patent Atto rney Consutting Enginee1" 
31 EAST l'lTHST.,NEWYORK.N.Y. 
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much interest in the Westillghouse vertical 
machine since the first experimental model 
was put in operation in East Pittsburgh 
some two years ago. Improved machines 
followed and have been housing cars for 
Westinghouse employees for more than a 
year. The recent commercial installation 
in the Loop district of Chicago has focused 
attention on its possibilities for public 
parking and James says numerous other 
installations are under consideration in 
several of the larger cities. 

• 

Glare-Reducing Headlight Bulb 

TH E  problem of reducing the glare from 
automobile headlights is one that en­

gineers have been attacking from various 
angles for some time. The writer of this 
note recently witnessed a demonstration of 
a new headlight bulb which appears to hold 
promise in this field. Two headlights were 
set up in a darkened room, both equipped 
with bulbs of the same power, properly 
focused and tilted at the same angle, One 
of the bulbs was of conventional design, 
while the other was of  the type shown in 
the accompanying drawing, The conven-

Diagram of glare-reducing head· 
light bulb, showing shield location 

tional bulb produced the usual glare with 
which all motor-car drivers are familiar. 
The non-glare bulb lived up to  its name. 
With this bulb in headlights, it  is unneces· 
sary to dim or tilt the headlights when ap­
proaching another car, yet the lights will 
not temporarily blind the on-coming driver. 

Essentially, the new bulb is  of standard 
design with two filaments of equal candle· 
power. But placed within the bulb and 
held by the filament supports is  a curved 
shield made of especially degasified and 
carbonize d  metaL This shield intercepts 
those rays which travel directly forward 
and also those which ordinarily are re­
flected by the lower half of the reflector, 
from which the majority of the glare-pro­
ducing rays are reflected. In this way, all 
rays which are proj ected forw.ird are re­
flected from the upper part of the re­
flector and are held well below the eyes 
of on-coming drivers. This bulb, called the 
Daypho No-Glare, is  the invention of F. W. 
Hochstetter of Pittsburgh, Pennsylvania, 
-A . P. P. 

• 
Vegetable Meat Proposed to Cut 

Cost of Living 

SYNTHETIC beef-steaks that never saw 
a cow may be the next triumph of 

chemistry i f  we are to j udge by the an­
nouncement of  David Wesson, inventor of 
Wesson Oil and probably the foremost 
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American expert on cotton-seed and other 
vegetable oils, Dr. Wesson described to a 
recent meeting of the American Chemical 
Society a new meat substitute made from 
cotton seed. 

"It is  a sweet, almost tasteless flour-like 
body," he said, "which will keep as well 
as wheat flour. It carries 50 to 60 p ercent 
protein or two and a half to three times 
as much as is  found i n  meat and available 
for human food. When properly prepared 
it is  palatable and nutritious. It not only 
can be but has been eaten by many p ersons 
since it was first prepared. 

"When mixed with vegetable shortening 
and water to simulate m eat, a meat sub­
stitute costing about five cents a pound can 
b e  produced. It can b e  used in hash, cro­
quettes, meat loaf,  sausages, sandwich 
fillings, and so on. Such a product would 
b e  a boon to the poor. 

"The cotton crop contains enough pro· 
tein to meet the needs of more than 50,-
000,000 persons."-A . E. B. 

-
Black Diamond Is Hardest 

Known Substance 

HARDEST of all known substances is 
the diamond, and that property of the 

stone adapts it for many uses which, while 
less romantic than its traditional role as a 
"solitaire," are now indispensable to in­
dustry. Industrial diamonds, however, are 
not suitable for use as gems, being of two. 
types-the black diamond, or carbonado, 
and bort-says Dr. Oliver Bowles in a re· 
port recently issued by the United States 
Bureau of Mines. The black diamond is 
the hardest known substance, the claim 
being made that i t  i s  3 percent harder than 
the gem diamond. It i s  lacking in cleavage, 
is  opaque, and resembles a piece of lava 
or coal. Black diamonds are found chiefly 
and almost exclusively in the state of 
Bahia in the interior of Brazil .  The second 
variety, or bort, consists of cull stones from 
the gem-diamond industry. Most of these 
are obtained from South Africa. Unlike 
the' black diamond. bort has a distinct 
cleavage, Although the diamond i s  ex­
tremely hard i t  is  also brittle and is easily 
shattered if subj ected to a sudden shock 
or blow. 

The chief use of industrial diamonds is 
in the manufacture of  drill bits for rock 
drilling and boring. The diamonds are set 
in the lower edge of a hollow cylinder of 
soft annealed steel. By rotation the bit 
cuts out a cylindrical core of rock. Black 
diamonds are used chiefly for this purpose. 
The chief use of bort i s  in the manufacture 
of tools for truing abrasive wheels and in 
the manufacture of cutting tools which 
are used for turning hard rubber, ebonite, 
vulcanite, fiber, metals and alloys, mica, 
and other materials that dull other tools 
quickly. DIamond tools are of special value 
for the production of  a large number of 
pieces of exact and uniform sizes. Per­
forated diamonds are used as dies for draw­
ing fine wire of accurate and uniform cross 
section. Diamond saws up to 10 feet in 
diameter are used widely for sawing rock 
such as  marble and granite. The diamonds 
are mounted in detachable steel sockets 
inserted at regular intervals around the 
rim, Small diamonds are used extensively 
as  glass cutters. Fragments of  bort are 
pulverized to form diamond dust which is 
used for cutting and polishing precious 



stones, as an abrasive in drilling diamonds 
to make . diamond d ies, and in sawing 
porcelain and similar hard materials.-­
A. E. B. 

• 
Direct-Reading Foot-Candle 

Meter 

SEVERAL months ago we described a 
new photo-voltaic cell which has been 

d eveloped by the engineers of the Westing­
house Electric and Manufacturing Com­
pany and stated that this has been applied 
to a laboratory device for making direct 
readings of  light intensity. The Weston 
Electrical Instrument Corporation has ap­
plied a similar cell to a light-measuring 
instrument called the Illuminometer which 

Direct-reading foot-candle meter ; 
light cells at left, scale at right 

is now available commercially. This de­
vice consists of  a searching unit made up 
of  two photronic light sensitive cells on 
a convenient handle, and a milli-voltmeter 
calibrated to read directly in foot-candles. 
The searching unit is  connected with the 
instrument by a six-foot cable. The entire 
equipment is  compact and convenient to 
carry and weighs only seven pounds. 

Each cell of the searching unit is com· 
posed of a single piece of coated metal in 
which a minute electrical current is gen­
erated when it is held in the rays of any 
light. I t  is believed to consist essentially 
of a thin layer of selenium on an iron nickel 
alloy plate, covered by a film of metallic 
silver. The manufacturers have not made 
public the method of construction of the 
cell because of  their pending patent claims. 

If the metallic cell is  constructed in this 
way, i t  is similar in principle to that de­
veloped by the Berlin scientist, Dr. Bruno 
Lange last year, and mentioned previously 
by us. 

-

Chroma I 

A NEW aluminum alloy called chroma!, 
containing chromium, nickel, and 

manganese, which may prove important in 
airplane construction because of its  
strength, lightness, and resistance to cor­
rosion, has been produced by J.  Harden of 
the Stockholm Metallographic Institute. 
The alloy is said to have been perfected 
by means of a special patented process 
which solves the problem o f  uniting alumi­
num with chromium. 

-
Land Area For Food 

IT takes more than two acres of crops to 
produce food for an American, but it 

takes only one acre for a German, one half 
an acre for a Chinese, and only one fourth 
an acre of land to feed a Japanese, accord­
ing to Dr. O. E. Baker, economist of the 
United States Department of Agriculture. 
Doctor Baker points out that these differ-
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ences in the acreage of crops needed to 
feed one person are due principally to 
differences in diet.  However, twice as much 
land is necessary to produce food for a 
Chinese as for a Japanese, because crop 
y ields are much higher in Japan. 

• 

Synthesis '  of Vitamins C and D 

I.\lPORTANT contributions to the knowl­
edge of vitamins have recently been an­

nounced by chemists who are trying to 
isolate the active ingredient or to produce 
it synthetically. What is claimed to be the 
first chemical synthesis of a vitamin was 
described to the American Association for 
the Advancement of Science in New York 
recently by Dr. Charles E.  Bills and Dr. 
Francis G. McDonald, who have syntheti­
cally produced vitamin D in laboratories at 
Evansville, Indiana. They obtained the 
vitamin from ergosterol, but without using 
light, either in the form of sunshine or of 
ultra-violet rays. They treated ergosterol 
with methyl alcohol, ether, and ethyl ace· 
tate under low temperature with a rigid 
exclusion of oxygen. The vitamin thus ob· 
tained was not as powerful, they said, as 
that obtained by the use of sunshine or 
ultra-violet light, but it  offered unusual 
possibilities. 

At about the same time, a young Nor· 
wegian chemist, Ottar Rygh, presented a 
report of his research work carried on for 
two years and resulting in the discovery 
of the formula and constitution of vitamin 
C. This remarkable work has been con· 
ducted chiefly i n  the laboratory of the 
Norwegian drug firm, Nygaard and Com· 
pany, and with its financial support. Ottar 
Rygh and his assistants not only have been 
able to prepare the actual .vitamin C sub­
stance in pure crystalline f\lrm and to 
determine its empirical formula, but they 
have also succeeded in finding the con­
stitution formula of the substance and ac­
complishing its synthesis from the alkaloid 
n�rcotine, of  which the vitamin C sub­
stance is found to be a relatively simple 
derivative.-A . E_ B. 

-
Yellow Fever Still Yellow 

THE United States Public H ealth Ser­
vice has recently pointed out that ex­

cept in  reminiscence the average physician 
rarely gives a thought to yellow fever. No 
doubt some believe that the disease has 
been almost eradicated and that it  will 
soon disappear from the entire world ; but 
it is  by no means near extinction. There 
i s  a vast reservoir of yellow fever in west 
Africa ; the disease still persists in certain 
parts of Brazil ; and in 1929 it reappeared 
in Colombia. I t  is not only possible but 
extremely probable that, because of in­
creased and more rapid means of inter­
communication, particularly increase in 
travel by airplane, yellow fever will reo 
appear in many former centers and even 
spread to countries never before infected, 
unless the strictest vigilance is maintained 
to prevent it.  

The virus of yellow fever remains un­
discovered. Until recently it was believed 
that a single mosquito (Aedes aegypti va­
riety ) was alone responsible for the trans­
mission of  yellow fever and that in . the 
absence of this species, which does not 
breed in ground water, the disease could 
not b e  propagated. Then, too, i t  was fre-
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quently believed that this insect would not 
fly more than about 200 yards. We are now 
told that there are 13 species of mosqui­
toes that can convey yellow fever, and that 
Aedes aegypti will travel from 400 to 1000 
yards ; that, under laboratory condilions, the 
virus of yellow fever may be passed from 
one mosquito to another ; and that some of 
the newly discovered carriers breed in 
ground water. 

To sum up the effect which the more 
recent knowledge of yellow fever may have 
in combatting the disease, it  may be said 
that, while these new discoveries enable 
us to combat yellow fever more effectively, 
they reveal to us the fact that our goal of 
complete extermination is, apparently, a 
far more formidable task than we were led 
to believe a few years ago. 

VISCOUNT GREY AND 
LORD HALDANE 

( Continued from page 277 ) 

which prolonged the life of the Government 
another five years, and the cleavage be· 
tween the two sections of the Liberal party 
deepened. In 1899, Chamberlain, speaking 
for the Government, made an unsuccessful 
overture to Germany for an understanding 
that might easily have ripened into an 
alliance. 

While Haldane prospered at the bar, his 
family developed into a remarkable intel· 
lectual group under the acknowledged 
leadership of  Haldane's mother, who pre­
sided over Cloan, the country place where 
the family assembled i n  the autumn. A 
brother, John, became a famous physiolo· 
gist, a sister translated Hegel's "History 
of Philosophy." Notables in education, lit· 
erature, and politics were entertained at 
Cloan. Among them were the Greys and 
the Asquiths. 

These autumn holidays were Haldane's 
only relaxation. When he was in London 
he was too busy to take any form of out· 
door exercise. \Vhen he was abroad, he was 
either on a governmental or a personal 
mission, and he gained the reputation of 
being the most industrious man in London. 
When the Committee of Imperial Defense, 
organized by Balfour, was under discussion 
i n  Parliament, Haldane, although in oppo­
sition, made an effective speech in i ts favor. 
In consequence, when he was subsequently 
appointed to the War Office, his selection 
met the approval of  the British press, which 
welcomed him to the position because of 
his well known abilities, his interests in 
imperial matters, and his reputation for 
being able to work with others. Grey en" 
j oyed no such national reputation but his 
t erm as Under Secretary of State had con­
vinced many that he was a straightforward 
statesman who would defend British inter· 
ests. In addition. he was known to be a 
country gentleman, quite independent in 
his  views, who avoided rather than sought 
office. 

In 1895, Germany formally opened the 
Kiel Canal, and laid down five small battle­
ships. At that time the navy of Great 
Britain exceeded that of France, Russia, 
Germany, and Italy. In 1899-1900, Ger­
many laid down five large battleships, and 
Kaiser Wilhel m II announced that Ger· 
many's future lay on the sea. By 1902, Ger· 
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many had definitely rejected British over· 
tures for an understanding. In 1903, King 
Edward and President Loubet exchanged 
visits and the preliminaries of an Anglo· 
French agreement were discussed. In 1904, 
Lord Landsdowne and Monsieur D elcasse, 
the two foreign Secretaries, completed the 
negotiations that composed the disputes 
between their two countries, and France 
gained the diplomatic support of England 
in her struggle with G ermany over Mor· 
occo. 

France needed support, for Russia, her 
ally, was prostrated by the recent Japanese 
victories ; and in European diplomatic 
circles ii was known that the Russian 
army and navy could not intervene in Eu· 
rope for several years. Germany claimed 
that the position taken by France ignored 
the rights of  German citizens i n  Morocco, 
and she assumed such a threatening atti­
tude towards France that the British Gov­
ernment authorized the Admiralty and War 
Office to develop plans for joint naval and 
military action with the French fleet and 
army in case of a rupture with Germany. 

The essence of the Anglo·French agree· 
ment was that France would support Eng· 
land in Egypt and the Soudan, and 
England would support France in M orocco 
and Algeria. It  was natural for Germany 
to object to this compact, because she had 
been able in the preceding decade to 
maneuver France against England, and the 
new accord not only stopped this pleasant 
procedure but actually prej udiced German 
commercial interests in l\I orocco. Accord· 
ingly, in March, 1905, Count von Billow 
dramat ized Germany's int erest in Morocco 
by forcing the Kaiser to make h is startling: 
appearance a t  Tangier. 

Wilhelm n, wi l h  a better understanding 
of British character than his  Chancellor, 
protested in vain against the spectacular 
part assigned him. Nevertheless, in June 
of the same year, the German government 
was able by a threat o f  war to force the 
French government to dismiss Delcasse and 
to agree to settle the fate of Morocco at 
an internati onal conference at Algeciras in 
1906. This triumph of German d iplomacy 
was ostentat iously marked hy the Kai ser 
creating Count von Biilow a prince. In 
this same year, the Kaiser secured another 
dipl omatic success by negotiat ing directly 
with the Czar an agreement that would 
have detached Russia from France ; these 
two incidents gave the impression that 
German diplomacy a imed at the i solat i o n  
of France. 

THE action of Germany in forcing Del· 
casses resignation was a national morti· 

fication o f  France, but it  also caused secret 
shame among the inner circles of England, 
for France was being publ icly punished 
for venturing to sign an agreement with 
England. I t  i s  true the Anglo·French 
agreement called for mutual diplomatic 
support only, but if  diplomacy failed at 
Algeciras and Germany attacked France. 
i t  would be difficult to  keep England out 
of war. This was the major British foreigb 
problem late in 1905, when Chamberlain, 
by his attack on free trade, split the 
Unionist Party, and forced Balfour's resig­
nation and a general election. King Edward 
summoned Campbell-Bannerman to form a 
new Government that included Grey as 
Foreign Minister and Hal dane as War Min· 
i s ter. 
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When Grey took over the Foreign Office 
in 1905, he found its London office presided 
over by Sir Arthur Hardinge and ably 
staffed by permanent officials., and a trained 
diplomatic body headed by ambassadors 
such as B ertie at Paris, Buchanan at St. 
Petersburg, Lascelles at Berlin, Rodd at 
Rome, and Mallet at Constantinople. Be­
sides these he had a competent consular 
service, a world-wide cable system, and a 
British banking and commercial organiza­
tion that encircled the globe so that he  had 
almost complete information of world af­
fairs at his disposal daily. Thus while 
he had imperial responsibilities he had an 
efficient imperial mechanism to assist him 
to sustain the load. Hal dane on the con­
trary found the War Office almost in­
choate as it had undergone, without as­
similating, two reorganizations since the 
Boer War. 

U
PON assuming the Premiership, Camp­
b ell-Bannerman announced to Parlia­

ment that there would be no change in the 
foreign policy of Great Britain. This meant 
continued adherenc e  of the new govern­
ment to the alliance with Japan and the 
entente with France. While addressed to 
Parliament it was notice to Europe of 
Britain's position. Nevertheless, it was not 
sufficient for France, so Paul Cambon, 
French Ambassador at  London, inquired, 
in January, 1906, if Britain would support 
France by arms i f  diplomacy failed. 

Grey replied that, in his personal opinion, 
if  Germany attacked France as a result of 
the Morocco negotiations, public feeling 
in England would not permit the Govern­
ment to remain neutral. 

Cambon, not satisfied with this answer, 
stated that the German Emperor had given 
the French Government to understand that 
t h e  British Government coul d not be de­
pended upon, and it was important for 
France to feel that they could rely upon 
Britain. G rey pointed out that any further 
commitments would change the entente into 
a defensive alliance, which would have to 
b e  disclosed to Parliament. H e  added that 
the British peopIe would certainly be un­
willing to fight i n  order to bestow Morocco 
upon France, and whil e public opinion 
would b e  strong for France if Germany 
were the aggressor, he hesitated to say 
whether British friendly regard for France 
would b e  strong enough to overcome the 
very great reluctance that existed in Eng­
land against becoming invol ved in war. 

Cambon pointed out that war might arise 
so suddenly that English opinion could not 
be aroused in time and France be left fac­
ing Germany alone. Cambon knew the gen­
eral feeling of  the British people and the 
dependence of the cabinet upon Parliament 
so he probably realized t hat Grey was com­
mitting the Government as far as British 
opinion would permi t ;  nevertheless he was 
disappointed with the report h e  had to 
forward to his home Government. 

Grey, during the same mOllth, dealt very 
frankly with Metternich, the German Am· 
bassador, telling him that the British did 
not intend to make trouble at the Morocco 
conference, but that the public feeling in 
England would be very strong if France 
got into difficulties on account of an agree­
ment they had made with England. After 
much wrangling the Algeciras conference 
passed over peacefully, strengthening the 
entente with France and in a correspon d -
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jng degree increasing the British tension 
with Germany. 

The British Government in the autumn 
of  1906 sent Haldane to Germany primarily 
and formally to inspect the German War 
Office, but authorized him to hold infor­
mal conversations with the Kaiser and 
his officials on British-German relations. 
King Edward, then taking the cure at 
Marienbad and aware of the proposed visit, 
invited Haldane to  visit him on the way to 
Berlin. H e  furnished Haldane all the sug­
gestions that his well-stocked, sagacious 
mind could offer and directed Haldane to 
keep a diary during his stay in Germany. 

Many G ermans have charged that Ed­
ward VII was the real author of the policy 
of encircling Germany by promoting the 
alliance between Russia, France, and Eng­
land. In- fact, Edward is often painted as 
a Maehiavel who moved from capital to 
capital in Europe spinning an anti-German 
web. The truth s eems to be that Edward 
exerted much more influence upon British 
affairs than was generally known or a con­
stitutional monarch is  strictly authorized to 
exercise. His participation in foreign af­
fairs was informal but effective. During his 
annual trips to the continent, he would 
create an atmosphere favorable to any pend­
ing British negotiations, and the representa­
tive of the Foreign Office who accompanied 
him woul d follow up the genial generaliza­
tions of his king with concrete proposals. 

G ermany had no reasou to complain of 
Edward's activities for the Kaiser each year 
likewise made European tours during which 
he endeavored to improve the German 
position, and as he was ullder no constitu­
tional restrictions, he  freqnently initiated  
diplomatic undertakings without refer­
ence to his Foreign Minister. The Kaiser 
was impulsive and erratic, while King Ed­
ward was mbane and di screet ; therefore,_ 
Edward was a more successful envoy. This 
personal rivalry increased the ill-feeling 
existing between Edward and Wilhelm, 
and had a bad effect on the relations he­
t ween Engl an,l and C ermany. 

ON arriving at Berlin, Haldane, with 
Colonel Ellison, his Military Secretary, 

examined the G erman War Office with par­
ticular attention to  the plan for rapidly 
mobilizing the German Army. He conferred 
with the Emperor ; Chancellor von B iilow ; 
von Tschirsky, the Foreign Minister ; and 
General von Einem, the War Minister. He 
gained the  impression that there was  an 
active militarist party in Berlin, but  that 
it was in the minority. He thought the Ger­
mans generally were conscious of a grow­
ing superiority in the application to 
industry of scientific knowledge and that 
the responsible heads of the Army, at that 
time, were looking to a peaceful penetration 
of the worl d's markets, with only the moral 
assistance of great armed forces in t he 
hack ground. 

General von M oltke, German Chief of 
Staff, told Haldane that a war b etween 
Great Britain and Germany alone would 
result in an indecisive trade war, during 
which the United States woul d b e  the real 
gainer. Haldane agreed with this view, but 
he considered, though he could not tell 
von Moltke, that a more dangerous situa­
tion for England would arise if Germany 
over·ran France and established herself 
across the Channel from England. 

( To be concluded in June)  
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THE slogan is a popular advertising 
device. Its uses, its possibilities and 

limitations - advertisingly speaking - are 
fairly well known. But observed from the 
legal point of view, the slogan is seen 
through somewhat of a haze. Few o utside 
o f  the legal profession have more than a 
faint conception of the protection the law 
throws around a slogan, and even the pro· 
fession is very often somewhat at sea'. 

Well, how does the law protect slogans ? 
A limited number of advertisers have se­

cured trademark protection for their slo­
gans as parts of  trademarks. By trademark 
protection, I mean that their slogans have 
been registered as trademarks at the Patent 
Office at Washington' and perhaps with the 
Secretary of State of a number of states". 

Of course, strictly speaking, trademark 
registration, by itself, does not guarantee 
protection to a trademark or to a slogan 
which may be a part of a trademark. Legal­
ly speaking, what trademark registration 
indicates is : ( a )  that the owner of the 
mark so registered has a mark which com· 
plies with the requirements of the various 
trademark acts ; ( b )  that he  was the first 
to use the mark i n  interstate or foreign 
trade and began using it on or about a 
certain date". ( c )  It gives the registrant 
the right to use with his mark the phrase 
"Reg. U. S. Pat. Off." ( d )  I t  gives the 
registrant the right to sue in the Federal 
courts. ( e )  It is prima facie evidence of 
ownership. ( f )  Registration here is  a pre· 
requisite for registration in many fureign 
countries. The Patent Office i s  privileged 
to change its mind as to registrability" and, 

'An application to register the words "Good 
Canada-Noth ing Else" was refused, being 
merely a catchy slogan and not a trademark at  
a l l  [16 T. M .  Rep. 3 70 ] . Likewise "When 
Words Fail-Send," o r  "Good Candy-Nothing 
Eise/' The reason given was that no one has 
the right "to appropriate entire sentences and 
combinations o f  words from the English lan­
guage and thereby prevent others from using 
those words" [ 1 6  T. M .  Rep. 3 1 4 ] .  

�oCake o f  the Gods" when used with another 
mark [ 1 6  T. M. Rep. 352] . "Topics o f  the D ay" 
accompanied by a p icture containing allegori­
c al figures [ 1 6  T. M .  Rep. 365] . "Has a Friend­
ly Flavor" when used with the word "nab or­
hood" [ 1 8  T. M .  Rep.  470 ] .  "The Spice o f  the 
Program" when used with the representation 
o f  the Aladdin or Greek lamp [ 1 7  T. M. Rep. 
2 4 ] .  "Good to the Last Drop" when used with 
the p ictorial representation o f  a hotel [ 1 8  T. 
M .  Rep.  464 1 .  

"For the text o f  the state statutes s e e  "Hop­
kins on Trade M arks" ( 4th Ed. ) .  Appendix F. 
Also "Trade M ark Laws o f  the World," by 
John H. Ruege ( 1 928 ) .  

<Act o f  February 2 0 ,  1 905, a s  amended [ 1 6  
T. M .  Rep'. 3 1 5 ] .  

"Sec.  1 3  of the Trade M ark Act o f  Feb. 20, 
1 905 which provides : "That whenever any per­
son shall deem himself injured b y  the registra­
tion o f  a trademark i n  the Patent O ffice h e  may 
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of  course, the courts are in no way bound 
by any ruling of the Patent Office. 

Then, it must also be remembered that 
trademark registration applies to the slo· 
gan only insofar as the slogan is  part and 
parcel of a general trademark design. 1£ a 
competitor should steal only the slogan, 
there is  little chance that he could be com­
pelled to cease and desist on the basis of 
trademark infringement. To prove trade· 
mark infringement i t  i s  necessary to COIl­
vince the court that the alleged infringer 
is using a colorable imitation of your mark. 
The use of a slogan entirely apart from the 
general trademark design is hardly likely 
10 be viewed as a colorable imitation of 
the trademark. 

Of  course, i t  is possible to copyright 
an advertisement or other printed material 
in which the slogan appears. Labels con­
taining the slogan may also be registered 
at W ashington". But here, again, unless 
most of the copyrighted material is lifted 
or unless the label is rather closely imi­
tated, these forms of protection afford little 
security so far as the slogan is  cOllcerned. 

However, the law is not blind to the 
need of slogan protection and the co urts 
have ruled that a slogan which may not 
constitute a valid trademark, and which 
may not b e  registrable as a trademark, 
may nevertheless be protected on the the· 
ory that it has acquired a secondary mean· 
ing in the trade as a result of which it is 
unmistakably tied up with the name of a 
certain product, individual or company. 

Here is a case in point : 
Henry W. Fishel & Sons, Inc., manufac­

tured and sold imitation j ewelry which it 
featured as "j ewelry of distinction." An· 
other organization in the same field adopted 
the name Distinctive Jewelry Co., Inc. 
Fishel started a suit in equity to enjoin 
unfair competition. The specific charge was 
that the use of the corporate name Distinc­
tive Jewelery Co.,  Inc., constituted unfair 
competition. 

The case was referred to in a recent 
issue of The New York Law Journal'. The 
reference occurred in an editorial which 
expounded the theory of the doctrine of 
secondary meaning as applied to slogans. 
Briefly explained, this doctrine simply 
means that a mark, name or phruse--which 

at any time apply to the Commissioner of 
Patents to cancel the registration thereof [ 1 8  
T. M .  Rep. 252 ] .  

"Section 3 of t h e  Act o f  J une 1 8 ,  1 8 7 4  [ 1 6  T .  
M .  Rep. 3 6 1 .2] . 

7New York Law Journal of April 4, 1930,  p .  
74.  

ordinarily would not constitute a val id  
trademark-may nevertheless be exclusive­
ly appropriated by a company or an in­
dividual i f  i t  can be proved that it  has 
acquired a special meaning indicating ori­
gin or denoting a particular product or 
business. 

Thus, said The New York Law Journal, 
"In this state, the rule was laid down clearly 
by Laughlin, J., writing for the Appellate 
Division, First Department • • •  that the 
phrase 'j ewelry o f  distinction' had acquired 
in the j ewelry trade a secondary meaning 
as indicating a certain kind of  imitation 
j ewelry manufactured and sold by the 
plaintiff company. I t  was there held that 
• • .  the use of the corporate name by the 
defendant company 'Distinctive Jewelry 
Co., Inc.' • • • constituted unfair competi­
tion. The decision was based on the theory 
that the name, phrases, and words em­
ployed by plaintiff had acquired in the 
trade a definite secondary meaning as 
identifying the business and goods of the 
plaintiff. The learned j udge said : 

" 'In snch cases it  i s  well settled that 
the use by a party of a corporate name or 
of fanciful or descriptive phrases or words, 
under which goods manufactured and ad­
vertised by another have becume known 
in the trade, and which use is  intended 
and calculated to result in  unfair com­
petition, even though the corporate name, 
phrases, or words are not such that one 
party may obtain an exclusive right to 
the use thereof as a trade name or trade­
mark, may be enjoined on the theory that 
the name, phrases, or words have thus ac­
quired in the trade a secondary meaning as 
identifying the business or goods of  the 
party first using them.' '' 

Here, then, we find the principle of law 
on which slogan protection rests. Let me 
paraphrase it, in the words of another, 
stripped of everything that does not apply 
to slogans : 

"The use by a party of phrases, under 
which goods manufactured and advertised 
by another have become known in the 
trade, may be enj oined on the theory that 
the phrases have acquired in the trade 
a secondary meaning as identifying the 
b usiness or goods of the party first using 
them"." 

It i s  important to note that the advertiser 
does not have to prove that the final con· 
s umer in the majority of cases ties up the 
slogan with one particular company. The 
court specifically says "phrases under 
which goods . . . have become known in 
the trade." This is  fortunate for the reason 
that every test ever made has indicated 
that the public makes a very poor showing 
when it is asked to connect a given slogan 
with its real owner unless the advertiser's 
name happens to be a part of the slogan. 

'From the opinion of  Hill, J., in the case of 
Albany Pack ing Co. ,  Inc. ,  vs. Crispo (227 App. 
D iv . ,  591, advance sheets o f  M a rch I ,  1 930 ) .  
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I seem to recall that even the members of 
a prominent advertising organization which 
examines advertising with vastly g�eater 
care than the general public, averaged less 
than 60 percent correct in a slogan test. 

The trade, however, because of the very 
closeness of its association with the ad­
vertiser, is likely to  score a fair average 
in associating a slogan with a specific 
advertiser. A court would not expect an ad­
vertiser to prove that 100 percent of the 
trade thinks of him whenever it comes 
across a slogan worded in a certain way. 
If the advertiser could prove that as many 
as 20 or 30 members of the trade link the 
slogan with his name, the courts would no 
doubt decide that he had succeeded in 
proving that his slogan had acquired a 
secondary meaning. ( Cutler on Passing 
Off. ) 

So far as the advertiser is concerned, 
what all this means is simply that it is up 
to him first, to frame and use his slogan 
so that i t  unmistakably identifies his par­
ticular product ( United States Tires Are 
Goo d  Tires ) ", second, make it an especially 
prominent part of all printed material 
reaching the trade, including business­
paper advertising, and third, keep a com­
plete record of all material in which or on 
which the slogan appears. This latter is 
important because it enables the advertiser, 
if he should be  compelled to go to court, 
to show precisely when, where, and how 
his slogan has been used.-Reprinted by 
permission from Printers Ink. 

POther pertinent examples of slogans are : 
Goodyear M e ans Good Wear ; Never Say Dye 
Say Rit ; Try Sanka and Sleep ; No Rolls­
Royce Has Ever Worn Out ; Prudential  Has 
The Strength o f  Gibraltar ; Follow the Arrow 
And You Follow The Style ; Motorists Wise­
S i moniz ; M ighty Monarch of the Air ; There 's  
Nothing Finer Than a Stromberg Carlson ; 
When B etter Automobi les Are Built  B uick 
Will  B u i l d  Them ; Have You A L ittle Fairy 
I n  Your Home ? ; Next to Myself I Like B . V. D .  
B est ; Friendly Five Shoes-Friendly To The 
Feet ; Shop at SEARS And Save.  

• 
Movie Patent Suit Won by 

Warners 

AD ECISION in favor of Warner Brothers 
Pictures, Inc., and Duplex Motion 

Picture Industries, Inc., was handed down 
recently in Brooklyn Federal Court by 
Judge Marcus B. Campbell in an equity 
patent infringement suit brought by Cin­
ema Patents Company, Inc. 

The plaintiff charged that Warners and 
Duplex were operating a film-developing 
machine which was an infringement on two 
patents issued to Leon Gaumont, the first 
on April 4, 1916,  for developing, fixing, 
toning, and otherwise treating photographic 
films and prints, and the second on Decem­
ber 26, 1916, for apparatus for drying 
photographic films. 

Judge Campbell held that the machine 
used by Warners was in no instance an 
infringement ;  that the patents, while valid, 
were merely "improvements in a crowded 
art," and that the defendant had established 
its defense of laches, since the plaintiff, 
although granted a patent in 1916, failed 
to sue until August 12, 1930. 

"Both machines involved are for con­
tinuously processing films, but examination 
of the prior art shows that machines for 
the purposes were known before the pat­
ents in the suit," Judge Campbell main­
tained in a 48-page opinion. "The machines 
both accomplish the same result, but that 

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

is not enough to establish infringement." 
The j urist found on investigation that 

no such machine as that described in the 
cinema company patents had ever been 
operated in this country, although several 
companies owned the patents over a period 
of years. Judge Campbell therefore referred 
to the patents as "paper patents." The 
court showed that they were owned by 
Famous Players-Lasky Corporation from 
November 22, 1926, to January 3, 1929, 
when they were taken over by the Spoor­
Thompson Machine Company until April 
11, 1930. 

In holding that the Warner and Duplex 
companies had established their defense 
of laches, he said : 

"The owners of these patents have slept 
on their rights and I believe there has been 
acquiescence in the alleged infringement." 

It would b e  inequitable to hold the de­
fendants now, only a short time before the 
patents expire, the court held. 

a 

"Tru·Test" Refused Registration 

IT was recently held by First Assistant 
Commissioner Kinnan that Sears, Roe­

buck and Company, of Chicago, Illinois, 
is not entitled to register, as a trademark 
for a large number of chemicals, medicinal, 
and pharmaceutical preparations, the nota­
tion "Tru-Test," in view of the prior adop­
tion and use by the United Drug Company, 
of Boston, Massachusetts, upon goods o f  
the same descriptive properties, of  the term 
"Puretest." 

After stating that the only question to be 
determined was the similarity of the marks 
and noting applicant's argument as to the 
dress of the goods and that many other 
registrations have been granted which are 
more nearly like that of  opposer than like 
that of the applicant, the First Assistant 
Commissioner said : 

"The Court of Customs and Patent Ap­
peals has held that the registrations 
granted other parties cannot be deemed an 
aid to one seeking registration. 

"The marks are quite similar in appear­
ance and significance when viewed as a 
whole. Being used as they are in many 
cases upon goods sold for small sums and 
purchased by persons of all classes it is 
considered that confusion would be prob­
able if both marks appeared in the same 
market, as  they well may at any time in the 
future, npon articles belonging to identi­
cally the same class." 

• 

Phonetic Spelling Ruled Out 

FIRST Assistant Commissioner Kinnan 
recently held that Peter A. Kanouse, 

of Los Angeles, California, is not entitled 
to register, under the Act of  1905, as a 
trademark for dental, medical, and surgi­
cal appliances, a mark consisting of the 
notation "Truplastic" appearing upon a 
contrasting background surrounded by an 
ornamental border, unless a disclaimer of 
the notation· apart from the other features 
of the mark is  filed. 

In his decision the First A ssistant Com­
missioner stated that the mark is used upon 
hydrous cement used in making dental im­
pressions and that such powder becomes 
temporarily plastic when water is added 
to it and remains plastic for a period dur­
ing which suitable impressions can be made, 
and it is evident that the applicant is un-
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willing to make the disclaimer because he 
desires to prevent other people from using 
the words or the notation and it therefore 
becomes necessary to determine whether 
applicant is entitled to exclusive use of the 
notation alone. 

" 'Tru' is an obvious phonetic spelling of 
the word true so that in effect the notation 
becomes the same as true plastic. That 
these words are merely descriptive of a 
hydrous cement used in making dental im­
pressions seems plain enough, and it would 
appear obvious no one could obtain any 
exclusive right to the use of these words 
so as to prevent others from describing 
their dental cement as a true plastic. The 
notation is considered merely, only, de­
scriptive of characteristics of the goods." 

-

Forsythe Decision Affirmed 

TH E  Appellate Division affirmed recently 
an injunction granted the John For­

sythe Company, Inc., men's furnishings 
dealers, enjoining the Forsythe Shoe Cor· 
poration from using the name Forsythe in 
its business. 

The Court held that trade names cannot 
be used by others than their owners even 
when the firms using such similar names 
deal in different lines of  merchandise. The 
defendant assumed the name from the fact 
that it was formerly located in Forsythe 
Street and contended that there must be 
direct competition before an inj unction 
could be enforced. The court held "that the 
whole trend of decisions is to prevent by 
injunction a threatened competition which 
is unfair, being calculated to impair the 
value of a trade name or to deceive the 
public." 

• 

Manifold Patent Held Valid 

TH E  District Court of the United States 
for the Southern District of New York 

has sustained the validity of all claims of 
the Wiswall patent, No. 1534478, for a 
manifolding book for use in autographic 
registers, in a suit for its infringement 
brought by the American Sales Book Com­
pany, Limited, against the Autographic 
Register Company. 

The only defense asserted to the suit was 
that of the invalidity of the patent, District 
Judge Coxe explained in his opinion. This 
defense was over-ruled and the Wiswall 
patent held to disclose invention. The pat­
ent relates to the supplies for autographic 
registers, and not to the registers them­
selves, which are used principally, it  is 
stated, to provide a reliable duplicate copy 
of an original sales slip or other memo­
randum. 

Prior to the invention, the court notes, 
the supplies were in roll form. Subsequent 
thereto, both plaintiff and defendant began 
to produce and sell flat supplies, to which 
the patent relates. "Flat supplies have prac­
tically crowded the old roll supplies off the 
market," the court states. 

Despite experimentation, the defendant 
is  said not to have seen the utility of flat 
supplies until the Wiswall invention was 
made public. Its sales pamphlets are also 
said to show "what now seems quite ob­
vious, that Wiswall accomplished something 
of major importance in the autographic 
registry art." The opinion states that "wis­
dom after the event has always been in­
effectual to invalidate a patent." 



Book�s 
PHOTOELECTRIC PHENOMENA 

By A rthur Llewelyn Hughes, D.Sc., 
Prof. Physics, and Lee Alvin DuBridge, 
Ph.D., Ass't Prof. Physics, both at 
Wash. U., St. Louis 

THE entire field of photoelectricity 
has been thoroughly canvassed for 

the material presented in this work. 
The authors take up both the theoreti­
cal and the practical phases of the sub­
j ect and have succeeded in turning out 
a book that will be of great value to 
those interested in any angle of photo­
electricity. Parts of the book presup­
pose that the reader is familiar with 
advanced mathematics, but the subject 
matter is so arranged that even lack­
ing this, much informative material will 
be gleaned. Regardless of what you 
want to know about photoelectricity, 
you will find it  in this book-if it  is 
known at all. The chapters on technique 
and applications will be found eminent­
ly practical and a fertile source of in­
formation for furthering experimental 
and research work.-$5.20 postpaid.-­
A .  P. P. 

STANDARD WIRING 

By H. C. Cushing, Jr. 

EACH year for the past 38 years 
this valuable little book has been 

issued to record the most up-to-date 
information, changes in rules and regu­
lations, new or modified laws, et  cetera ; 
j ust the facts practical people must 
know with certainty, including "how 
to do it" and where to get standard and 
officially approved apparatus, appli­
ances and supplies to do it with. A new 
section tells "How to estimate on wiring 
jobs", which will help the owner with 
information to check up on contractors' 
prices. 4Vt;" by 6%", flexible, gilt edges. 
A neat, handy little volume.-$3.20 
postpaid. 

PRACTICAL MATHEMATICS 

By H obbs-M acLennan-M cKinney 

SOME years ago Dr. Hobbs was chief 
author of a book of 172 pages with 

this same title. In our work, we have 
found it exceedingly useful and it is 
frequently referred to by our staff. We 
welcome, therefore, this new book which 
gives the same essentially basic treat­
ment of  simple mathematics but con­
ceived on a bigger, broader scale, so 
that anyone rusty on some point can 
pick it right up without any consider-
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SELECTED BY THE EDITORS 

able back reference-a panacea for the 
busy man. 448 pages divided into 14 
distinct units, with 14 sets of questions 
and answers-one set for each unit.­
$2.20 postpaid. 

THE BOOK OF METALS 

By Donald Wilhelm 

"SIMPLY told stories of the metals, 
their mining, making, alloying, 

and amazing array of uses-the narra­
tives and the answers to just such ques­
tions as executives, investors, and buy­
ers and users of metal might ask"­
preface. Not a technical but an authen­
tic book, for each chapter has been 
passed upon by an authority ; the com­
pilation required eight years. From Iron 
to Platinum, 16 chapters of most read­
able facts intrigue the reader to the 
final chapter on the automobile, where 
over 76 wrought and cast metals alone 
unite to compose this machine so typ­
ical of our age.-$4.20 postpaid. 

PROFIT ABLE PRACTICE IN INDUS­
TIUAL RESEARCH 
Malcolm Ross, Editor 

THIS book presents the accumulated 
experience of the past 25 years in 

American industrial research. In their 
own words the 14 directors of research 
laboratories point out the paths which 
they have found to lead to success in 
research, with the least possible un­
productive expenditure. It d iscusses the 
history and philosophy of  science as 
applied to the practical aims of indus­
try ; the organization, personnel, prob­
lems, methods of procedure, equipment 
of the laboratory ; as well as interna­
tional research and other related sub­
j ects. A history of achievement which 
undoubtedly will become a classic.­
$4.20 postpaid. 

HUXLEY 

By Clarence Ayres 

BASED on the contention that Hux­
ley, not Darwin, was the originator 

of the theory of evolution as we under­
stand i t  today, the author utilizes the 
fact that it  was Huxley who thrust evo­
lution on an unwilling world and fought 
everyone to sustain his contentions. 
Whether or not you can agree with this, 
at least you will be brought into inti­
mate contact with a wholly delightful 

and admirable character, the essence 
of which is portrayed most entertain­
ingly and dramatically. A book which 
undoubtedly will cause much discus­
sion.-$3.20 postpaid. 

THE GREAT PACIFIC WAR 

By Hector Bywater 

A FAMOUS naval expert describes in 
full detail an imaginary war be­

tween the United States and Japan­
the outcome of which strikingly demon­
strates the utter futility of such a con­
flict. Told in most interesting fashion, 
one learns much of the important stra­
tegic islands of the Pacific and their 
relative value as bases for the operation 
of fleets. Many important lessons will 
be brought home to the layman, chief 
of  which is  the absolute necessity for 
a trained personnel. This is no j ingo 
outburst, but the sober development 
from the facts as they now exist by one 
who speaks authoritatively, from an 
English v iewpoint.-$2.65 postpaid. 

WHY WE DON'T LIKE PEOPLE 

By Donald A _  Laird, Dir. Colgate Univ. 
Psych. Laboratory 

IT matters l ittle how much you know, 
i f  you are out of tune with the peo­

ple and things around you, i f  you are 
"maladjusted"-a misfit-you can't go 
far in this world. A few of us are hap­
pily, 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 )  dis­
covering his own negative personality 
traits and extirpating them-in other 
words getting 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  contains a detailed 
test by which you can find out just ex­
actly 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 near­
ly 10,000 business men. Other features 
of this book will add to a reader's 
knowledge of human nature, and en­
hance his ability to analyze people and 
estimate their motives. The chapters on 
"Suiting vocation to personality" and 
"Traits of personality which build lead­
ership" are especially valuable. The 
book makes easy reading-it is chatty, 
not a dull report.-$2.15 postpaid.­
A. C. I. 



MAY ' 1932 

MEN ON THE HORIZON 

By Guy Murchie, Jr. 

No wonder Rear Admiral Byrd was 
so complimentary in his foreword 

to this book, for undoubtedly it has 
characteristics which we have found in 
no other book of adventure. The author 
sets out to obtain an understanding of 
the enigma of the "vast masses of men 
grouped in races and classes, unknown 
to each other, uninformed about each 
other, doubting and disliking each other 
-and yet all of them made in the same 
image and of the same material, and 
all human." Through the countries of 
the northern hemisphere he works his 
way, coming in contact with the sup­
posedly rougher elements, experiencing 
adventure which would test the hardiest 
fortitude, yet always finding something 
worth while, something encouraging. 
His observations of men and countries 
are a real contribution to anthropology. 
We highly recommend this work to 
thoughtful readers.-$3.20 postpaid. 

CHILDREN OF A STAR 

By Julie Closson Kenley 

T IKE "The Astonishing Ant" and 
L "Green Magic" in its general con­
ception, which so delightfully told the 
story of animal and leaf growth and 
which by the way have had a most en­
thusiastic reception, this book goes 
farther back to beginnings and tells 
how life first started, how from this 
small beginning was evolved the marvel­
ous, compl icated life of today and how 
prehistoric man developed into the lll!­
man race of today. A juveni l e  book, but 
admirably presented and composed of 
authentic material well worth adult 
reading.-$2.65 postpaid. 

WORDS CONFUSED AND MISUSED 

By M. H. Weseen, Asso. Prof. English, 

University of Nebraska 

WHAT a useful book this is. Words 
that need special study and con­

stant watching, that may easily pnwe 
a stumbling block to the unwary. Some 
words are misused or misunderstood 
because they have the same sound as 
other words, but different meanings. 
Many pairs of words are conf lIsed be­
cause they look alike, but have different 
meanings. No one person stumbles over 
all of them but each one of us has a 
few pet aversions-words that constant­
ly evade us or that we unconsciously 
misspell or mispronounce ; for no one, 
as a matter of fact, has attained per­
fection in the mastery of words. The 
definitions are clearly and succinctly 
stated and followed by an example of 
correct usage. An invaluable aid to 
everyone who wishes to nse correct dic­
tion.-$2.15 postpaid. 

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

THE SECOND OMNIBUS OF CRIME, 
1932 

Dorothy L. Sayers, Editor 

HERE are more than 50 stories, over 
800 pages, selected with fully as 

much discrimination as in the first vol­
ume which was such a popular suc­
cess. The cream of the work of well­
known writers who make mystery and 
thrills for all of us. An excellent addi­
tion to the night table.-$2.65 postpaid. 

THE ROMANCE OF THE 
MERCHANT SHIP 

By Ellison H awlcs 

THIS seems to be the era of books on 
ships and sea adventure, each one 

having somewhat of a different slant, 
and each one interesting in its own way. 
But it seems no exaggeration to say that 
whatever you may have read, you will 
enjoy this very complete story because 
of  the fact that the author has dug up 
some interesting old material and brings 
the development down to modern trans­
portation in an exceedingly condensed · 
yet readable sty Ie. Eighty-eight plates 
and 70 illustrations in the text with 
explanatory legends, alone would make 
a perusal of considerable value and 
the wealth of  historical data should 
make for permanent value for reference. 
-$3.20 postpaid. 

TROPIC NIGHT 

By Inez Nichols 

A PROBLEM of deep significance to 
all students of sociology is the 

study of miscegenation as presented in 
the present s ituation in Hawaii .  The 
author of this novel has lived many 
years in Honolulu and has had unex­
celled opportunity for observation and 
study. In this form, she gives a clear, 
bold picture of the conditions, but with 
a deftness and turn of phrase which ob­
viates any criticism of unnecessary real­
ism. More general information can be 
absorbed in sllch a running, interesting 
tale than the average person would ac­
quire from considerable application to 
heavier hibliography. Read for your­
self and you wil l  appreciate.-$2.15 
postpaid. 

THE DEVIL'S HIGHWAY 

By Harold Bell Wright and John Lebar 

WHAT a combination ! The well be­
loved writer of some of the most 

charming stories in our language and 
the son just attaining a recognized posi­
tion. As one might expect the result is 
a story with much of the fluent reada­
bility of the old tales, fired with a 
youthful imagination which projects 
itself far ahead to a day when science 

319 

has developed unbelievable phenomena, 
beside which our present day accom­
plishments seem infantile. You will en­
j oy this book and probably read it at 
one sitting, it is so entirely different 
from all the others from these pens.­
$2.00 postpaid. 

THE AMERICAN YEAR BOOK, 1931 

Albert B. Hart and W. M. Schuyler, 

Editors 

PUBLISHED under the auspices of 
The New York Times, this yearly 

series has been planned by a Super­
visory Board to which one member is 
chosen from each of 46 national learned 
societies. The form, scope, and makeup 
of  the book is thus the responsibility 
of the Board. Subdivided into 27 fields 
including some 240 narrative articles, 
a third of the book's contents is devoted 
to public affairs, while some 200 pages 
are given over to scientific subjects. 
Short, pithy articles give at a glance 
what has happened in wide general 
fields and a condensed summary pro­
vides a time-saving means of referring 
to the activities of each separate field. 
A reference indispensable for all whose 
activities include economics, editorial 
work, writing, research, or general af­
fairs of current interest. 5"  by 8" ; 937 
pages.-$7.75 postpaid. 

SEA DOGS OF TODAY 

By A. J. Villiers 

MUCH has been written concerning 
sea-faring of the past but this is 

the first, first-hand story we have seen 
of  present day operations. One reads of 
prodigies of accomplishment in the po­
lar seas which is comparable to any­
thing previously written ; of months of 
racing by the largest "wind-jammers" 
to deliver the first cargo of Australian 
grain ; of Capt. Fearson who sailed 36 
times around Cape Horn, and a partie­
ularl y interest ing chapter on missing 
ships. Written by one who went to sea 
as a cadet at an early age--these are 
real tales of realities seen and experi­
enced or when the biography leads back, 
the facts are sustained by every avail­
able means. One of the best collection 
of stories that we have seen.-$2.65 
postpaid. 

We Can Furnish the Above, as 
Well as Any Other Books That 
Are in Print, at List Prices, Plus 

Postage 

SCIENTIFIC AMERICAN 
24 West 40th Street 

New York City 
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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 sci­
ence as adequately as the aver­
age intelligent layman requires. 
There is less emphasis on ab­
struse astrophysics 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 1 04 
illustrations and 25 color plates. 
8%" x 1 1 "  x 2"-7%, pounds ! 
A real, solid, important work. 

$8.75 postpaid 

The Book of the 
Microscope 

By GERALD BEAVIS 
THIS new and popular book of 
246 pages ( il lustrated ) pro­
vides a pleasant approach to 
the world of microscopic mar­
vels. Without any of the ear­
marks of a treatise or textbook 
it tells how to observe and what 
to observe in the animal, vege­
table, and mineral kingdoms. 
This vast world contains an 
endless variety of subj ects. 
Microscopy, once tasted, usu­
ally becomes a lifetime hobby 
and incidentally it is  an inex­
pensive one. $2.65 postpaid 

Photocells and 
Their Application 

By ZWORYKIN AND WILSON 
THE "electric eye" is increasing 
in importance for laboratory 
experiment and for the actuat­
ing of relays where infinitely 
delicate impulses only can be 
obtained. This is the first com­
prehensive text that has ap­
peared and the authors' associ­
ation with some of the most 
decisive experimentation guar­
antees authority and conclusive 
treatment. $2.65 postpaid 
Sold by SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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TO BE TAKEN AT 

FA C E  VA L U E 
When you pick up this magazine and read the announcements 

of national advertisers, you never think to question the sincerity 

and honesty of their statements. This reliance on Advertising 

has been brought about by Advertising, and is one of Adver­

tising's greatest contributions to the satisfaction and ease of 

modern living. 

An advertiser deliberately attempting to deceive takes the 

quick, short road to ruin. The insincere or extravagant state­

ment may have its brief day. But the greater the attention it 

attracts, the sooner the public will discover its deceit. 

The cornerstone of successful manufacturers and store­

keepers always has been "keep faith with the public";  give 

honest values and truthfully represent the merchandise and 

its service. This principle had to find its expression in Advertis­

ing-for Advertising is nothing more than the owner of a store 

or a factory talking with people in their homes about such 

things as shoes and soap, radios, or rugs, or blankets. 

Public acceptance of Advertising has had a natural growth 

-from suspicion, to respect, to dependence. This growth paral­

lels the increasing effort of manufacturers and merchants, to 

add value to their merchandise-to improve quality-to accept 

responsibility for service and satisfaction. 

It pays to read the advertisements. They bring news of what 

is being fashioned in the workshops of the world for your well­

being, comfort and convenience. 



IINov# I use LUCKI ES onlyll 
POOR LlTILE RICH GIRL 

Sue Carol's wealth was a hin­

drance rather than a help.  Holly· 

wood thought she was ritzy, but 

Sue soon proved she was a "regu· 

lar guy" . . .  she mode 14  pictures 

her very forst year . . .  her latest 
is  U N IVERSAL'S " G RAFT." She 

has reached for a LUCKY for two 

years. Not a farth ing was paid 

f o r  those k i n d  w o r d s .  T h a t 's 

white of you, Sue Carol. 

I have had to smoke various brands of cigarettes in pic­
tures, but it was not until I smoked Luckies that I dis­
covered the only cigarettes that did not irritate my throat. 
Now I use Luckies only. The added convenience of your 
improved Cellophane wrapper _ (d- _ n 0 
that opens so easily is grand." r..J.){.Ll" \ � 66It·s toasted" 
Your Throat Protection - against i rritation - against cough 

And Moisture -Proof Cellophane Keeps that " Toasted " Flavor � !!!!!! 
CODr .• 1932. The American Tobacco Co. ������������ 
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" N o w  

d t e  le t "  w e  c a n a v e r  I s e  

PRODUCTS are nearly always put ou the market before 

they are advertised. Quite frequently, changes hav� to be 

made in an article before the public generally will accept 

it. Color, design, flavor-those are some of the things the pub. 

lic has to be consulted about. Sometimes a product won't sell 

at all and simply has to be discontinued. As soon as people 

show that they welcome an article, and as soon as all refine· 

ments and improvements have been added, then you could hear 

the manufacturer say, "Now we can advertise. " 

When you buy advertised goods, you may know they have 

gone through the experimental stages. You may be sure that 

the manufacturer knows they are right and that he is will· 

ing to stake his reputation on them. You may be confident 

that you are buying goods that have sold and that would 

continue to sell without any advertising at all. For adver· 

tising merely lets all of the people know-now-what con· 

siderable numbers would find out by word of mouth ten 

years from now. 

Of course, advertising goes a step farther. Word of mouth 

hardly ever tells all the uses of a product. It often doesn't 

give the real reasons for its superiority. Advertising tells 

people all about a product and the numerous ways in which 

they can use it. 

Let the advertisements be your guide. When the manu· 

facturer says, "Now we can advertise it," you know that you 

can safely say, "Now we can buy it. " 

• 



WHY DO YO U POSTPO N E  STU DY ? 

You can not 
get too much knowledge. 
Education opens a vista of 
beauty for orie person, and 
fills a gap in the practical 
training of another. It helps 
i n  every way o f  l ife ,  in­
creasing opportunity and 
the abil i ty to grasp i t .  
9€ Education enlarges the 
power of the business execu­
tive as well as the worker 
in the ranks; it increases the 
capacity of the teacher; it 
assists the mother in many 
of the problems that she 
faces. It broadens the power 
to serve. � Through a wide 
range of h o m e  study 
courses Columbia Univer­
sity offers a richer and more 
satisfying life to adults as 
well as to youth, to men 
and women, to workers and 
students. � These courses 
reward well the effort and 
time they require. 

COLUMBIA 
UNIVERSITY 
Offers Home Study Courses 
in the Following Subjects : 

Accounting 
Agriculture 
American Government 
Applied Grammar 
Banking 
Business Administration 
Business English 
Business Law 
Business Organization 
Business Psychology 
Chemistry 
Child Psychology 
Classics 
Contemporary Novel 
Corporation Finance 
Drafting 
Economics 
English Composition 
English Literature 
Essay Writing 
Fire Insurance 
Foremanship 
French 
Geometry 
German 
Grammar 
Greek 
High School Courses 
History 
Interior Decoration 

Investments 
Italian 
Juvenile Story Writing 
Latin 
Library Service 
Literature 
Machine Design 
Magazine Article Writing 
Marketing 
Mathematics 
Music-Harmony 
Personnel Administra-

tion 
Philosophy 
Physics 
Playwriting 
Poetry 
Psychology 
Public Health 
Public Speaking 
Real Estate 
Religion 
Secretarial Studies 
Selling 
Short Story Writing 
Sociology 
Spanish 
Stenography 
Typewriting 
World Literature, Etc. 

COLUMBIA UNIVERSITY,-Home Study Department, 1 5  Amsterdam Avenue, New York, N. Y. 

lin this country, we 

are in the midst of an adult edu­

cational movement. Home study 

courses are being taken by about 

1 � million people which is nearly 

twice the total number of students 

in our universities, colleges and 

professional schools. University 

home study courses are especially 

important in this movement be­

cause they offer careful guidance 

under experienced educators. � 
Columbia courses have been pre­

pared to meet the special require­

ments of study at home. They are 

sufficiently elastic to be adapted 

to the students' individual needs. 

Everyone who enrolls is personally 

taught by a member of the Univer­

sity teaching staff. 9€ In writing, 

mention subjects which interest 

you, even if they are not listed, as 

additions are made from time to 

time. 9€ A bulletin showing a com­
plete list of home study courses will 

be sent upon request. In addition to 
the general University courses this 
bulletin includes courses that cover 
complete high school and college 
preparatory training. 

Please send me full information about Columbia Universiry Home Study Courses. I am interested in the following subjects : 
Sci. Am. 4 -32  

Name' ____________________________ Occupation' _____________ _ 
Street and Number ________________________________________ _ 
City and Counly, ________________________ -"S.tate ______________ _ 

4011 




