


CARL SANDBURG 
IN A RECITAL OF AUTHENTIC 

AMERICAN FOLKSONGS FROM HIS COLLECTION 

"THE AMERICAN SONGBAG" 
Gallows Song ("Sam Hall") 

I Ride an Old Paint 

Foggy, Foggy Dew 

The Horse Named Bill 

I'm Sad and I'm Lonely 

Woven Spirituals 

The Good Boy 

Mama Have You Heard the News? 

(Eight Songs on Four 10" Records) 

"N ever, in our recollection, has the personality of a 
man come through the mechanism of the phonograph so 
startlingly trut' to life as has Sandburg's. 

forms them, we can but list the titles and advise that, no 
matter how familiar the individual song, you will agree 
that vou have never heard the depths of folk music sound
ed u�til you have heard them sung by Carl Sandburg."
Musicraft. "The vast audience who have heard Carl Sandburg 

sing these songs at intimate recitals in the colleges and 
clubs of this country, the students who have studied his 
poetry, the numberless owners of copies of 'The Ameri
can Songbag' know how personal is his art. For those 
who have never heard these songs as Carl Sandburg per-

"Carl Sandburg, famed as a poet, would rather be 
known as the greatest living singer of these American 
songs. A grateful posterity, listt'ning to these records, 
may well decide that his choice was right."-Life. 

STORY'S SPECIAL OFFER 
STORY, America's Literary Magazine, including in its contents the finest 
short stories available C�Address Unknown" caused a world-wide sensation, 
and now in book form is a current best seller-twelve of the stories in "The 
Fifty Best of �O'Brien's Best' '' are taken from STORY), novellas (long 
stories) , outstanding literary comment and reviews, and interesting End Pages, 
Announces This Special Money-Saving Combination: 

For only $5 you may have a full year's subscription to STORY and the four 
Sandburg records. The records come to you, safe delivery guaranteed, in a 
handsome album with Sandburg's picture on the cover. Subscription may be 
a new one or a renewal. Records and subscription may be sent to different 
addresses. 

Price of the album with 4 Records. $4,.50 

Subscription to STORY for one year. $2.00 

$6.50 

YOU GET BOTH FOR ONLY $ 5 
Remittance Must Accompany Order 

Story, 432 Fourth Ave., New York, N. Y_ 

Here is my remittance for $5. Send STORY for one year and the Sandburg Album with four records. 

Album To Subscription To 

Name .. Name 

Address Address 

City and State ................................................. . .... City and State 
------------- -----------------------------------
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WHEN OIL-WELL drills strike 
really hard going in rock or tightly 
packed shale, rock bits, such as those 
shown on our front cover, get the 
assignment ( see also page 134) .  These 
bits consist of rollers which rotate on 
bearings as the drill pipe spins, the 
teeth chipping away the rock as they 
revolve. 
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50 Years Ago 
• 

In • • • 

(Condensed From Issues of September, 1890) 

EIGHT-HOUR DAY-"The House of Representatives has 
recently passed a bill ordaining that eight hours shall be 
considered a day's work for all laborers, workmen, and 
mechanics, now or hereafter to be employed by the 
government." 

MONEY-"Congress ought to issue a sufficient amount of 
fractional paper currency to facilitate exchange through 
the medium of the United States mail. The people found 
it useful, and it never ought to have been abolished." 

SINKING WOOD-"There are 4 1 3  species of trees to be 
found within the limits of the United States and Territories,  
1 6  of which, when perfectly seasoned, will sink in water ... 
All the species heavier than water belong to tropical 
Florida or in the arid West or Southwest." 

MACHINES AND LABOR-"The successful introduction 
of typesetting machines into a number of newspaper 
offices in the United States has greatly stimulated their 
competitors, and early in the autumn the New York 
Sun, Times, World, and other papers will commence their 
use. It is also said that the Herald will employ them ... 
A member of New York Typographical Union No. 6 
says : 'Of course, some members of the Union are a little 
skeptical as to the benefit these machines will be to the 
followers of the craft, but the whole history of labor
saving machinery teaches us that nothing has yet been 
invented that has lessened the need of good workmen.' " 

COMPOSITIONS-"A new mode of treating hemp, j ute, 
and other fibers for making materials for the manufacture 
of tiles, slabs, cisterns, boats, and other articles or struc
tures has been described in a recent patent specification." 

WATER POWER-"Cataract Construction Company has 
secured a large area of land (several square miles)  on the 
Niagara River, beginning a mile and a half above the falls, 
and all rights of way for carrying a tunnel under Niagara 
Village to a point below the falls. The general plan is 
to construct a tunnel about 27 feet in diameter from a 
point below the falls to the upper limit of the secured 
property. This tunnel will have lateral branches at a depth 
of about 100 feet from the surface, into which will be sunk 
numerous vertical shafts at the points where power will 
be required .. . A system of surface canals will bring the 
water of the river to the heads of these shafts, and its 
action on turbines at the lower ends of the shafts will 
develop about 150,000 horse power. The amount of water 
diverted for this purpose will be a small fraction of one 
per cent of that going over the falls." 

BROKEN NECK-"Physicians connected with the Presby
terian Hospital are highly elated over the fact of their 
having successfully mended a broken neck. The patient, 
aged fourteen years, fell from an elevator, landing on his 
head and dislocating his neck. When brought to the hos
pital the case was considered hopeless, but by experiments 
with extending weights attached to the patient's head 
and feet the neck was eventually set and kept in place by 
means of a plaster of Paris j acket. The displaced bones 
are now properly set and the patient has full power of 
the neck." 
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STEAM TRACTOR-"Among the latest machines de
signed for use on large farms is the new field locomotive 
of Jacob Price, of Racine, Wisconsin, illustrated herewith. 
It is said that this machine pulled, near San Leandro, an 
outfit of twelve ll-inch plows in a dry, adobe soil, travel
ing at the rate of over four miles per hour in doing so, and 
maintaining the steam pressure at 130  pounds, without 
difficulty. It will pull as much as 40 or 50 horses, besides 
propelling itself. Its weight is only 8% tons ... The carry
ing wheels are about 8 feet high and 26 inches wide. The 
steering wheel is 5 feet high and 14 inches wide . . . It is 
adapted for plowing, running combined harvesters, 

freighting with wagons, hauling saw logs, or pulling of 
almost any kind, and is suitable for any stationary work, 
such as running thrashing machines, sawmills, etc." 

SPEED AFLOAT-"The torpedo boat Adler, constructed 
in Germany for the Russian Black Sea fleet, is described by 
the Russian papers as the fastest war vessel afloat, having 
attained during its trial trip a speed of 26 .55 knots . .. The 
boat is 150  feet long and 17 feet broad, with a displacement 
of 150  tons .. . Three gunboats, one of Which-the Narghen 
-is finished, are being constructed in German shipyards 
for the Baltic fleet, and these will be almost as fast 
steamers as the Adler." 

MUSIC FROM AFAR-"An interesting and really notable 
musical and vocal entertainment was given recently from 
New York to a very large audience assembled at the Grand 
Union Hotel, Saratoga, by means of a 'long distance' tele
phone circuit running a distance of 180  miles from 1 8  
Cortlandt Street, New York, t o  Saratoga . . .  From Cort
landt Street a circuit had been run to the Madison Square 
Garden, and the concert being given by the Strauss 
orchestra was taken in alternation with the other num
bers of the programme. The orchestral music was listened 
to at Saratoga by means of sets of hand telephones, and 
every note was heard distinctly, even to the applause of 
the audience gathered at Madison Square ... Some of the 
songs and solos and the recitation were heard all over the 
room at Saratoga by means of a single loud-speaking re
ceiver provided with a large funnel-shaped resonator to 
magnify the sound." 
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Per s o nalities 
• 

In 
Sci ence 

A TRADITION has grown up in the 
life of David Burpee, inter

nationally known plant hybridist 
and seedsman-a tradition center
ing around a 33 -year search for a 
yellow sweet pea. He hasn't found 
or produced it yet but, oddly 
enough, has given to the world 
other improved yellow flowers. 

Mr. Burpee was born in Phila
delphia, Pennsylvania, April 5 ,  
1 8 9 3 .  He  was educated at  Blight 
School, Philadelphia ;  Doylestown 
High School ; Culver (Indiana ) 
Military Academy ; and the Agri
cultural College, Cornell Univer
sity. His father gave him the choice 
of Cambridge ( England ) or Cor
nell, and young David, who had 
traveled many times to Europe, 
paid a special visit to Cambridge 
before selecting Cornell. 

David Burpee started on his 
career to achieve new flowers for 
American gardens as a youth of 
14 and has contributed much 
to floriculture. He has been very 
successful in producing new strains 
of petunias, zinnias, marigolds, and 
calendulas, but has not yet achieved 
that which started his deep interest 
in horticulture : the production of 
a pure yellow sweet pea for which 
his father, founder of the W. Atlee 
Burpee Company, offered him a 
reward of $ 1 000 .  To a young 
schoolboy, this sum looked like 
stupendous wealth. 

At the Burpee seed farm at Lom
poc, near Santa Barbara, California, 
young David and his brother, whom 
he had inveigled into joining the 
search, trudged up and down, row 
after row of the 400 acres of sweet 
peas hoping to find that Nature 
might have done the trick and 
turned up a yellow break. No luck 
there, so he avidly read book after 
book on genetics and plant breed
ing, obtained seeds of over 1 5 0  
species o f  the sweet pea family 
from all corners of the globe, grew 
them at his Fordhook Farm near 
Doylestown, Pennsylvania, and the 
following summer pollinated hun
dreds by hand - a back-breaking 
task. Today, 33 years later, he is 
still trying to produce a yellow 
sweet pea. 

At 2 1 ,  he was assistant to his 
father in their seed business and a 

DAV I D  

year later became General Mana
ger. Three years after first joining 
the company, he became President 
when it was incorporated in 1 9 17. 
Among his other interests, he is 
Director of several banks and trust 
companies ; has served as vice presi
dent and president of the American 
Seed Trade Association ; is Vice 
President, National Sweet Pea 
Society of Great Britain ; Honorary 
Life President of the Canadian 
Society of Philadelphia ;  director or 
trustee of several hospitals, horti
cultural societies, and the like, and 
is a member of prominent clubs. 

"Flowers have fashions j ust like 
clothes, "  Mr. Burpee says. "In the 
old days, gay blossoms forming a 
hodge-podge of color were the gar
den vogue but, today, we want color 
in mass whether it be soft pastel 
shades or vivid hues, and it is the 
production of these 'fashion flow
ers' that keeps the hybridists and 
plant breeders busy." 

David Burpee was the first to 
produce a big marigold with truly 
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BUR P E E  

odorless foliage, the first double 
red hybrid marigold, and the first 
double nasturtiums in all colors. 

The first super-double nastur
tium, having 75 petals, was another 
of Mr. Burpee's floral successes. He 
purchased seed of the original 
Golden Gleam, grew them at the 
company's Floradale Farm, Lom
poc, and crossed them with 40 ,000 
other nasturtiums in the hope of 
producing a new flower. Finally he 
was successful and the first seeds 
and cuttings-so heavy was the de
mand that the supply of seeds alone 
was inadequate-sold for 1 0¢ each 
which was an unheard of price for 
nasturtiums. 

What a vast story of adventure, 
hard work, and disappointment lies 
behind each of Mr. Burpee's floral 
achievements! His aim has always 
been to work with and produce 
fool-proof seeds that would grow 
in any garden rather than to ex
periment with rarer flowers with 
which the average gardener would 
be apt to have great difficulty. 

1 1 5  
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T HIS British "Hurricane" fighter is a formidable 
opponent. Eight Browning guns, mounted in the 
wings, are aimed by "aiming" the plane, and fire a total 
of 2400 rounds in 10 seconds. Speed of the plane is 340 
miles per hour ( recently increased 1 0  percent ) ;  
ceiling i s  seven miles ; and cruising range 6 0 0  miles. 
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C O AL TAR BEGAN IT 

Vast Increase in U. S. Organic Chemicals Industry 

IN 1 9 1 9 , the Committee on Fi
nance of the United States Sen

ate weighed a serious question : 
should the government "promote 
the establishment of the manufac
ture of coal tar products in the 
United States." Before the group 
appeared a distinguished witness, 
Dr. Marston Taylor Bogert, senior 
professor of the Department of 
Chemistry at Columbia University. 

Dr. Bogert painted no rosy pic
ture. He described organic chem
ical research in this country at that 
time as being "on a fragmentary 
basis ."  Further, he noted that such 
a development would have far
reaching consequences in bolster
ing the national defense. 

"Gentlemen," he testified, "I 
have no hestitation in saying that 
a well-developed synthetic dye
stuffs industry is absolutely neces
sary for the security of our coun
try."  

In two decades the significance of 
that testimony has re-shaped the 
American industrial pattern. 

Dr. Bogert did not mean that 
America had no chemical industry. 
As early as 1 865 ,  the value of chem
icals produced in this country was 
about $60 ,000 ,000 .  In 1 9 10 ,  the 
United States produced three times 
as much sulfuric acid as Germany, 
and twice the alkalies produced by 
England. The value of chemical 
products in 1 9 1 4  was quoted by the 
U. S. Census of Manufacturers as 
in excess of two billion dollars. 
Satisfactory progress had been 
achieved in acids for the steel and 
fertilizer industries, and other so
called "heavy chemicals." 

The noted professor's concern 
was caused by the fact that the 
World War, then just concluded, 
had disclosed a woeful lack of both 
the knowledge and manufacturing 
facilities required to produce many 
essential materials that could only 
be made by greater knowledge and 

C H A R L E S  M .  H A CKE T T  

application of organic chemistry. 
The situation described by Pro

fessor Bogert led to an intensive 
program of chemical research 
which, in less than a quarter of a 
century, has produced one of the 

SCIENCE IN 
INDUSTRY 

greatest organic chemical indus
tries in the world, and which still 
seeks new knowledge and new 
ways of applying the products of 
this industry to the everyday lives 
of millions of people in this and 
other countries. Evidence of this 
continued search may be found in 
the report that the American 
chemical industry spent an esti
mated $20 ,000 ,000 on research in 
1 937, alone. Only the steel and 
petroleum industries are said to 
provide for comparable expendi
tures. 

Organic chemistry has syn
thesized the dyes, textile fibers, 
pharmaceuticals, flavors, perfumes, 
and scores of similar products 
which have caused some to desig
nate the present as the Chemical 
Age. 

This industry is a substantially 
1 00 percent American develop
ment. American initiative has di
rected its cour:;-e, the methods em
ployed in building it up were 
American methods, and it has been 
financed by American capital. This 
does not mean that we have not 
profited from foreign developments 
and foreign experience. We have, 
and gratefully acknowledge it. 

The organic chemical industry 
now ranks close to the top of Amer
ican enterprise. It has promoted 
the growth of new industries and 
stimulated many older ones. It has 
brought the good things of life to 
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more people, and it has bulwarked 
na tional self -sufficiency. 

No one alert to contemporary 
developments need be told of 
chemistry's importance. But the 
rate of growth is impressive to the 
most casual .observer. 

In 1 9 1 4, we made only about 1 0  
percent of the dyes we used, and 
even that small amount was based 
on imported intermediates. In 1 9 3 8  
w e  produced some 96 percent of 
the dyes consumed in this country, 
and had an export balance of more 
than five million pounds. 

SINCE 1 9 1 9, when organic chem
icals manufacture was in its in

fancy here, countless new products 
have been developed. Of those 
known in 1 9 1 9, U. S. production has 
increased steadily. The average 
annual increase in flavors and per
fumes between 1 9 1 9  and 1 937 was 
29 percent ; in photographic chem
icals, 22 percent. Total coal tar 
finished products showed an aver
age annual rise of 18 percent. In 
the 17-year period 1 92 1 - 1 937, pro
duction of non-coal tar organics
including synthetic methanol and 
other alcohols, acetic acids, acetone 
and various amines-showed an 
average annual growth of 685  per
cent! 

Americans past the age of 30 may 
grasp some idea of the significance 
of the above figures if they com
pare the increases with that of the 
automobile industry, whose pro
ducts they have seen filling the 
streets with more and more cars 
year after year, and for which they 
have watched broad ribbons of 
highways built from coast to coast. 
Yet the average annual increase in 
automobile production between 
1 9 1 9  and 1 937 was but 9 . 6  percent, 
as compared with the spectacular 
rise in various organic chemicals. 
That the rise has been less noticed 
may be accounted for by the fact 
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that the products of chemistry, for 
the most part, remain hidden and 
do not add to traffic problems. 

With this accelerated production 
have come price declines as 
phenomenal as manufacturing in
creases. The average price of coal 
tar products dropped between 1 9 1 9  
and 1 937 from $ 1 .02 a pound t o  4 1  
cents ; coal tar dyes from $ 1 .07 t o  

these classifications have been 
made for many years, but in a 
larger sense they represent new 
industrial entities. 

Plastics of the nitrocellulose type 
have been known and employed 
since 1 869 ( Celluloid ) ,  but the 
modern plastics industry with its 
versatile performances could not 
operate without a plentiful supply 

Plant where several well-known organic chemical products are made 
- du Pont plant at Deepwater, New Jersey. Note many buildings 

55 cents. Flavors and perfume 
chemicals fell from $2 .27 to $ 1 . 02. 
Phthalic anhydride, used in the 
manufacture of alkyd resin finishes 
and certain dyes, is available today 
at 1 5  cents a pound, although it 
was around $6. 00 a pound in 1 9 17. 
Production of this important in
dustrial chemical during 1 9 3 9  is 
estimated at 60 ,000 ,000  pounds. 

Certain inorganic chemicals used 
in making organic products have 
likewise enj oyed important price 
reductions. During the 1 9 1 9 - 1 937  
period, sulfuric acid dropped in 
price about 3 1  percent ; caustic soda 
nearly 45 percent. 

These advances in production 
and reduction in prices have affec
ted the lives of virtually every 
American, and have created a high 
degree of dependence upon organic 
chemicals. They pervade nearly 
every aspect of contemporary life, 
and fundamentally affect our na
tional economy. 

This development stretches into 
the nerve centers of the country's 
economic system. It has provided 
j obs directly for thousands of 
workers-how many thousands it 
is difficult to compute. Countless 
additional employment avenues 
have been opened up by providing 
raw materials for many new in
dustries. Dyestuffs, pharmaceuti
cals, and plastics provide conspicu
ous examples. Some products in 

of organic chemicals. Acetic acid, 
synthetic camphor, and phenol 
could be cited. Formaldehyde and 
urea, a gregarious pair useful either 
in harness or singly, are found in a 
variety of well-known plastics. 

The industrial importance of 
camphor may be emphasized by its 
use in motion picture film, which 
demands more than a half-million 
pounds a year. Camphor was con
trolled by a Japanese monopoly 
only a few years ago, and under 
Japanese domination the price of 
refined natural camphor went to 
$3 .55 a pound in 1 920 .  

TODAY refined synthetic camphor 
is selling for about 60 cents a 

pound, while the technical grade 
used in plastics and photographic 
film sells for around 35 cents. 
American chemists have learned to 
make camphor from southern tur
pentine. It is of high quality, 
chemically identical with the pro
duct long sacred to the fragrant 
forests of Formosa. The Du Pont 
Company is supplying more than 
half the total domestic consump
tion of this important material. 

Imported urea cost about 57 cents 
a pound, corresponding to more 
than $ 1 1 00 a ton, in 1 920 .  Now 
urea of equal or better quality de
rived from carbon dioxide and 
ammonia sells at the plant for $85  
a ton-and a domestic source 

furnishes practically every pound 
of urea consumed in this country. 

New materials for making wholly 
new plastics have been found. The 
sparkling "Lucite" methyl metha
crylate plastic with its extraordi
nary toughness, beauty, and optical 
properties, is a notable example. 
In fact, the entire modern plastics 
industry is the precocious child of 
organic chemistry. 

Still other organic chemicals, 
synthesized to meet definite speci
fications, have likewise aided de
velopment of new industries. The 
"Freon" fluorinated hydrocarbons 
afford an excellent illustration of 
such made-to-order products. Not 
only is "Freon" an excellent re
frigerant, but it is non-poisonous, 
non-explosive, and non-flammable . 

. This combination of properties lent 
great impetus to air-conditioning. 
This new type of refrigerant is 
widely used today in the air-condi
tioning units of theaters, hotels, 
office buildings, and railroad trains. 

Of outstanding importance in the 
manufacture of rubber goods are 
the new and improved organic ac
celerators, anti-oxidants, sun
checking inhibitors, and agents 
which nullify the destructive in
fluence of slight traces of copper. 
The fact that today's automobile 
tires give some 25 ,000  miles of ser
vice in comparison with 5000  miles 
only a few years ago is due in no 
small degree to the use of such 
organic rubber chemicals. 

Synthetic rubber-like materials 
developed within the past few 
years have been accorded a hearty 
welcome by fabricators of rubber 
goods. Although different in com
position from natural rubber, the 
physical properties of certain of 
these synthetic materials are sim
ilar to those of rubber. At least one 
of these new materials-neoprene 
-has qualities not found in the 
natural product, including resis
tance to oils, greases, chemicals, 
sunlight, and oxygen. It fills hun
dreds of needs that natural rubber 
cannot fill, and this chemical rub
ber is based on abundant domestic 
raw materials - coal, limestone, 
and salt. 

Discussion of the role of organic 
products would be incomplete 
without reference to rayon. This 
country produced some 288 ,000 ,000  
pounds of  rayon in 1 938 ; the 
more recently developed products 
such as "Vinyon" and the poly
amides known as nylon open 
promising horizons. 

The work that organic chemicals 
have performed in the automobile 
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industry has become classically 
familiar, although it often is not 
thought of in terms of chemistry. 
Nitrocellulose lacquers, developed 
about 1 9 2 1 ,  represent one of the 
greatest contributions. By cutting 
down finishing time with orthodox 
enamels, durability had been sacri
ficed, but the nitrocellulose lacquers 
are both quick-drying and durable. 

The recent development of 
polyvinyl acetal plastics has a di
rect bearing on the automobile in
dustry. For many years safety glass 
for windows and windshields was 
made with an interliner of nitro
cellulose or cellulose acetate plastic, 
but last year it was found that an 
interliner of a certain type of poly
vinyl acetal plastic has definite ad
vantages over the cellulose plastics, 
This new type of plastic is ex
tremely tough and elastic not only 
at ordinary temperatures, but at 
low temperatures as well. It is for 
this reason that the polyvinyl 
acetals-products of the organic 
chemical industry-make possible 
the safest safety glass ever made . 

Synthetic organic chemicals find 
numerous important applications in 
the manufacture and use of petro
leum products. Cracking processes 
have had the effect of doubling na
tional oil reserves as far as gaso
line is concerned. On the other 
hand, cracked gasoline in storage 
has a tendency to develop gums 
which lead to clogging of motor 
and fuel lines. Certain organic 
chemicals, however, have sub
stantially eliminated this tendency. 

In the manufacture of perfumes, 
materials known as "fixatives" are 
used. One of their functions is to 
make the odor more lasting. Until 
a few years ago, all fixatives were 
of animal origin, such as the musk 
from a species of deer in Tibet. The 

Stills used in making synthetic 
camphor from CO2 and ammonia 

characteristic ingredient of natural 
musk, if it could be had in a per
fectly pure state, would probably 
be worth its weight in gold several 
times over. Within recent years, 
however, synthetic musks have 
been developed, and at least one of 
these new organic compounds is 
substantially identical with the 
characteristic ingredient of natural 
musk. These sell at a fraction of 
the cost of the natural product. 

To the enrichment of American 
harvests, the organic chemical 
industry has made many notable 
contributions. Urea, a synthetic 
nitrogenous chemical, not only 
finds application in plastics, but 
also as a fertilizer ingredient. Or
ganic mercurials are being used 
successfully for the control of va
rious plant diseases caused by 
fungi, and the long-chain alkyl 
rhodanates are combating the rav
ages of sucking insects on certain 
agricultural crops. 

Nowhere have organic chemicals 
played so vital a role as in the 
prevention and cure of disease. 

Not long ago a little girl was 
stricken with a much-dreaded 
streptococcus infection. Her terri
fied parents were astonished to see 
their physician view the danger 
calmly. 

"Now," he said, "we have a new 
weapon for such infections-sul
fanilamide." 

The little girl got well. 
Although introduced into the 

materia medica only a few years 
ago, this coal-tar derivative has al
ready saved the lives of thousands 
suffering from "blood poisoning," 
peritonitis, streptococcic sore 
throat, puerperal or childbirth 
fever, meningitis, and other dan
gerous maladies resulting from 
streptococcic infection. 

Fundamental research in such 
sciences as chemistry, physics, 

• • 

Packing synthetic camphor as 
it leaves the flaking machine 

biology, and pharmacology are be
lieved to hold the key to the great 
medical developments of tomorrow. 
Chemotherapy, itself fully as im
portant as the first work of Pas
teur's laboratory, is nurtured by 
the organic chemical industry. A 
long list of new organic compounds 
awaits the attention of the research 
workers in pharmacology and ex
perimental medicine. Pharmaco
logical development will continue 
to be supported to an increasing 
degree because of the chemical 
manufacturing industry's growth. 

The research chemist has estab
lished the constitution of certain of 
the hormones. These little-under
stood secretions of the ductless 
glands in some degree affect the 
functioning of the mind as well as 
regulate the chemical reaction of 
the body. Some of these "chemical 
messengers" have now been syn
thesized in the laboratory. De
velopments in this field offer 
promise of cure for certain mental 
ills which have baffled medical 
science for ages. 

• 

Breath of Industry 
Oxygen Torches Cut, Condition, and Pre a 

pare Steel: Drill Stone and Concrete 

H A ROLD L A W R E N C E  

THE air we breathe i s  being used 
in some mighty strange places. 

More particularly, the oxygen of 
the air supports many industries 
j ust as it supports us. Steel is being 

conditioned with the aid of oxygen. 
Steel plate edges are prepared for 
welding by this same gas . Precise 
shapes are being cut .with oxygen, 
replacing a multiplicity of machine 
tools. Steel structures are prepared 
for painting with the oxy-acetylene 
de-scaling tool. And both concrete 

SEPTEMBER 1 940 SCIENTIFIC AMERICAN 1 1 9  



------------ S C I  E Ne E I N I N  D U S T R Y------------

Oxygen flame rapidly cleans 
steel surfaces for painting 

and rock are being drilled in this 
same manner. 

Most of the oxygen being used 
in these new industrial operations 
is separated from the air. Yet in 
some cases where there is an outlet 
for hydrogen, too, as in the packing 
industry, oxygen is obtained from 
water. Whatever the source, the 
utmost in purity is demanded. The 
oxygen used for cutting must be 
every bit as pure as that used in 
hospitals ; 99 .5  percent or more 
pure. If it takes 1 0 0  cubic feet of 
99 . 5  percent pure oxygen to do a 
specific cutting j ob, it will take 1 6 0  
cubic feet o f  97. 5 percent pure oxy
gen to do the same j ob.  And that's 
the very reason that causes engi
neers, cost accountants, and pro
duction men to watch the purity of 
the oxygen with an eagle eye. 

One of the most spectacular ap
plications of oxygen has taken 
place in the steel industry. Here, 
conditioning of blooms and billets 
has always been a costly and slow 
operation. When steel is poured 
from the ladle into an ingot mold, 
some splashing occurs. Such 
splashed steel sticks to the mold 
walls and leaves a scab on the 
rolled product. Furthermore, cracks 
and laps and laminations as well as 
other surface defects may show up 
during the rolling of the steel. So 
j ust before the final rolling opera
tion, inspectors go over every inch 
of the steel surface looking for 
these defects ; finding them ; and 
marking them for removal. There 
on the billet dock-where semi
finished steel is inspected-the skin 
of the steel is given a beauty treat
ment. 

No doubt few of you have ever 
stood on the billet dock of a steel 
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mill listening to the roar of hun
dreds of chipping guns. The roar 
ebbs and flows and grows until you 
feel sure that your ear drums will 
burst. If you have never heard this 
awe-inspiring sound, you never 
will. The almost soundless hiss of 
a small stream of oxygen has 
silenced the roar forever. Chipping 
guns have been scrapped. Men's 
nerves aren't jarred by bucking 
air-hammers all day long. Steel 
conditioning costs are down. Pro
duction speeds are up. And, despite 
the tremendous quantities of oxy
gen being removed from it every 
day, the air still remains one-fifth 
oxygen. 

Perhaps one might think that the 
introduction of flame scarfing to 
replace slow chipping operations 
on the billet dock satisfied the steel 
men. No ; the increased speed and 
lower costs made these men eager 
for more improvements. Out of the 
oxygen research laboratories they 
came. No longer did the steel 
blooms and billets have to cool in 
endless rows and piles before get
ting their skin treated. Now the 
glowing steel thunders from the 
hot shears to a peculiar looking de
vice whose many-fingered arms 
nestle into place. A control is 
operated. Hundreds of j ets of oxy
gen open, bathing the unhealthy 
skin from the steel. 

THE octopus device draws back its 
tentacles. The steel rolls and 

bounces down the roll table to the 
reheating furnaces where it will be 
reheated for the final rolling opera
tions. Note that the steel can be 
charged into the reheating furnaces 
hot instead of cold ; the heat locked 
up in the steel isn't wasted. Thus 
fuel consumption per ton of steel 
produced was reduced a little more. 
The process of removal of slight 
surface imperfections, known as 
steel conditioning, was modernized. 
Production no longer remained at 
the mercy of the snail-like condi
tioning operation. Pure oxygen 
changed all that. 

But the steel industry is not the 
only industry to benefit from re
search into the industrial applica
tion of oxygen. When boiler and 
pressure vessel manufacturers pro
gressed from riveted to welded 
construction, old-time boiler
makers hung up their riveting 
guns with a sign of relief. The un
godly clatter was over. A good 
riddance, too. But along came 
construction codes such as that 
sponsored by the American Society 
for Mechanical Engineers demand-

ing the removal of the unwelded 
zones between the two sides of a 
weld, these zones being necessary 
to hold the molten metal tem
porarily. 

Down came the air-hammers. 
This time they would be used to 
drive diamond-point chisels. Back 
came the racket and the roar-the 
same unnerving noise that had 
made such a bedlam of the steel 
billet dock. But not for long. 

Oxygen men were not ready to 
ring down the curtain on another 
possible application of their equip
ment. So flame-gouging was born. 
The same oxy-acetylene preheat 
flames backed up by a low-pres
sure stream of oxygen, delivered 
through a special nozzle, would do 
the work of the diamond-point 
chisels. Not only would the oxygen 
do the work, but best of all, it would 
do it both faster and cheaper. So, 
again, away with clang and clatter! 
Quiet oxygen would soothe frayed 
nerves! And 10 and behold, overall 
plant efficiency increased almost 1 5  
percent in one plant-attributable 
to noise elimination alone. 

As the pressure vessel industry 
grew, demands were made for 
heavier and heavier plate. Eco
nomical welding procedure de
manded U -shaped welding grooves. 
Until quite recently the only tool 
for making these welding grooves 
was a plate planer. About the only 
objection some shops had to the 
installation of a plate planer was 
the cost. For a good plate planer 
costs more than eight times as much 
as the most expensive oxygen 
bevelling equipment. Back to their 
researches went the oxygen men. 
And out of their work came effi
cient oxy-acetylene plate edge 
preparation at a cost within the 

Steel is cut cleanly. rapidly 
with the oxy -acetylene torch 
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reach of all . When the oxy-acety
lene torch completes its work, the 
plate edges may be placed together 
to form a perfect groove. 

Increasing temperatures and 
pressures placed great responsibili
ties upon the shoulders of pressure
vessel manufacturers. To prove 
the quality of the welds they made, 
they pressed into service the X-ray. 
As was anticipated, the X-ray pic
tures disclosed infrequent defects 

Photos: Air Reduction Sales Co. 

Using a template guide, an 
oxygen torch cuts machine parts 

in the welds. Such defects were 
chipped out-a slow and laborious 
process. Luckily, the same tool 
that was used for gouging the un
welded portion of a seam and for 
plate edge preparation, might be 
used for removing these defects. 

For some time, the use of the 
oxy-acetylene torch for severing 
steel has been common knowledge. 
Even the adaptation of this tool to 
rough-shape cutting has been 
known by many. But the develop
ment of precision tips, that elimi
nated all other finishing operations 
involving the use of machine tools, 
came quite recently. Here the per
fection of precision nozzles led to 
unbelievably close tolerances. How 
close ? Well, from three-thou
sandths of an inch in one-inch plate 
to slightly more than three-hun
dredths of an inch in six-inch plate. 

Meanwhile, the men in oxygen 
research saw another opening for 
their tools. For many years, the 
painting industry had been preach� 
ing the importance of the proper 
preparation of steel for painting. 
Sand-blasting, pickling and chip
ping had all been used with success. 
Each process had its advantages 
and disadvantages, of which the 
latter were mostly concerned with 

the slowness of the process. A 
special tip emerged from the devel
opment division to use oxygen in 
combination with acetylene for 
rapid and certain flame descaling. 
By quickly raising the scale on the 
surface of the steel to a high tem
perature, the descaling torch 
turned the trick. Differential ex
pansion of the oxide skin and the 
steel below caused the scale to fly 
off. The scale-free dry steel that 
remained was ideal for painting. 

N ow we come to one of the most 
recent milestones on the oxygen 
road of progress : hole-drilling in 
both stone and concrete. Rock is 
quarried by drilling blasting holes 
in which dynamite is used to blast 
huge blocks of material out of the 
formation in which they are found. 
Heretofore this drilling has been 
accomplished by cumbersome and 
expensive machinery. Once more 
the operators might have struggled 
along with both heaviness and 
cumbersomeness if the machines 
hadn't been so slow. Then along 
came a special oxy-acetylene torch 
and tip that drilled the holes in 
rock with speed. Although speed 
ruled, I must admit that the lighter 
equipment and greater economy 
which were thrown in for good 
measure helped to swing the bal
ance in favor of the flame process. 

Frequently holes must be drilled 
in concrete. This stubborn and un
yielding man-made rock is con
quered slowly with a star drill and 
pneumatic gun. Powdery concrete 
emerges from the hole so slowly as 
to tax the most angelic patience. No' 
rapid drilling of concrete was ever 
possible ; that is, not until the ad
vent of oxy-acetylene drilling. 

Both stone and concrete contain 
water. In flame drilling, the con
centrated heat of the oxy-acetylene 
flame turns this water to steam. 
The steam, trapped as it is on all 
sides, explodes. And the hole is 
drilled not only with speed but also 
with economy. I'm not going to 
mention speed or economy again. 
By this time you must know that 
these two words are synonymous 
with oxygen processes. 

Ever notice a runner at the end 
of a long race ? He is fighting for 
oxygen to replace that which he has 
burned up while running. Not so 
industry. Industry is breathing 
easier in its oxygen tent. This 
ubiquitous gas has eased the strug
gles of industry in many places. 

Nothing has been said here about 
welding, brazing, or soldering with 
the oxy-acetylene torch. Nor has 
anything been said about flame 
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hardening or flame softening. But 
why go on? Even as I write, the 
oxygen men are putting the finish
ing touches to developments that 
will make the story of oxygen even 
more unbelievable. 

• • • 

HOT-SPRAY 

Lacquer Finishes Applied Faster 

And at Less Cost 

IN virtually every system of sur
face finishing, the ultimate object 
is to obtain the greatest degree of 
permanent protection with the least 
amount of labor and material. The 
cost of the finishing process is pro
portionate to the amount of solids 
on the surface when the finishing 
operation is completed. 

In strict keeping with these basic 
principles, the new P&S hot-spray 
lacquer system produces, in a two
coat finish, the solids ordinarily ob
tainable in a three-coat cold lac
quer finish. The heat employed in 
this machine gives spraying consis
tency without the use of thinners or 
solvents. Consequently, with this 
equipment, the manufacturer claims 
economies in amount and cost of 
material used, application time, 
drying time, and labor and hand
ling costs. 

SPRING ISOLATOR 

Machine Mounting Damps 

Noise and Vibration 

A NEW, easily installed vibration 
isolator, designed as an economical 
means to control machine vibration 
and reduce the resulting noise, was 
recently announced by J ohns-Man
ville. This device, known as the 
J -M Controlled Spring Isolator, 
was developed for use on the bases 
of motors, generators, pumps, 
ventilating fans, and similar equip-

Sectional view, spring isolator 
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Motor on spring isolators 

ment where vibration and exces
sive motion create noise and tend 
to wear out machine parts and 
damage connections as well as to 
crack the supporting walls and 
floors. 

The working parts of the unit 
consist of a coil spring and a rubber 
load pad, which support the equip
ment and isolate vibration-and an 
adj ustable rubber snubber inside 
the base, which controls excessive 
motion 

The isolator is built to take 
care of horizontal and torsional as 
well as vertical vibration. It is 
efficient for the low frequency vi
brations resulting from slow speeds 
and from many operations involv
ing reciprocal motion. The load 
pad is designed to overcome any 
high frequency vibrations. 

The device is made in two sizes : 
Light duty, for loads from 50 to 
1 90 pounds per isolator ; and heavy 
duty, for loads from 250 to 720 
pounds per isolator. Heavy ma
chines may be isolated by clusters 
of the units. The loaded overall 
dimensions of the unit are six by 
six inches by approximately 3 % 
inches high. It is enclosed in a 
metal j acket which protects the 
rubber parts from oil and light. 

FACTORY RUBBER 

New Synthetic Useful 

For Tires 

ON page 1 2 5  of this issue, Philip H. 
Smith touches upon the so-called 
synthetic rubbers, indicating that 
we are not yet in a position to re
place natural rubber with the 
synthetic variety. The newest of 
these synthetics, which is equal or 
superior to natural rubber in many 
of its properties and can be pro
cessed and vulcanized like the 
natural product-in making tires, 
for example-is claimed by the de
velopers to be capable of radically 
reducing our dependence upon 
natural rubber which must be im-

1 2 2  

ported. Of  course, this factory 
product is more expensive than 
latex rubber and only in a great 
national emergency would suffi
cient plants be constructed to make 
it in large quantities. 

The basic raw material for this 
new factory-made rubber, which 
has been named Ameripol by the 
B.  F. Goodrich Company, is Amer
ican petroleum. Dr. Waldo L. 
Semon, its discoverer, explains that 
the petroleum is broken down by 
the cracking process to a mixture 
of simple molecules. From this 
mixture can be separated a gas 
which, under pressure, liquefies to 
give butadiene. This is mixed with 
other ingredients prepared from 
natural gas and air and then made 
into a milky emulsion, using soap 
produced from American agri
cultural sources. Upon heating and 
agitation, these ingredients react 
to form an emulsion of synthetic 
rubber, which is similar to the 
latex obtained from rubber-pro
ducing trees. From here on, the 
process of obtaining a sheeted rub
ber is  quite like that used for 
natural rubber. The latex is coagu
lated with acid, producing a curd. 
This is then sheeted and dried to 
give the Goodrich synthetic. 

PROGRESS 

Hand of Research, a Midas 

Touch on Machines 

FOR the benefit of all those who 
may be critical of scientific research 
in any respect, we present an ac
companying photograph showing 
four versions of the lowly washing 
machine. No women accustomed to 
the 1 940  model would ever be con
tent to use again the 1 9 1 9  model. 
Yet despite the significant story 
told in this group picture of four 
machines, there are still some 
people who claim that new models 
are built solely for catch-penny 

purposes-to exploit the consumer. 
Scientific research made possible 

the vast improvements shown in 
this group picture, not the least 
part of that improvement being the 
reduction in price by about one 
half for a modern machine that 
does better work than its earlier 
prototype. 

MOLDED AIRPLANES 

New Pressure Tank Ordered 

For Production 

A SUPER-SIZE molding tank for so
called plastic airplanes and parts 
has been ordered for the Duramold 
Aircraft Corporation, a subsidiary 
of Fairchild Engine and Airplane 
Corporation. The tank, 10 feet in 
diameter and 28 feet long, will be 
installed in the Grand Rapids 
plant of the Haskelite Manufactur
ing Corporation, co-owners of the 
Duramold process. The quick-act
ing door of the tank alone weighs 
13 tons. 

The so-called plastic airplanes 
are not, as is generally thought, 
made by pouring a plastic into a 
hollow mold, but rather are made 
of wood fibers in the form of thin 
veneers bonded together with 
plastics under heat and tremen
dous pressure. [See Scientific 
American, July 1 9 3 9 .-Editor.] By 
utilizing and preserving the tre
mendous natural strength of prop
erly arranged wood fibers, a new 
material is obtained, which is not 
only stronger and lighter than pure 
plastics, but one that compares 
favorably with riveted aluminum 
alloys. Duramold engineers empha
size the fact that all the raw mate
rials used in plastic airplanes are 
available in large quantities in this 
country. 

Duramold Aircraft Corporation 
was the pioneer in developing syn
thetic materials and processes for 
molded airplanes and flew a plane, 

1919 m.dll-S155!! 1930 madl!l-SII9!! 1932 Dladll-I!!!! 

Courtesy Lincoln Electric Co. 
One of many examples of industrial progress brought about by research 
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with a molded fuselage, over two 
years ago. Production molded units 
made by the Duramold process are 
now in use in the Fairchild Army 
training plane and on planes of 
one of the maj or airlines. 

According to Modern Plastics 
magazine, four aircraft companies 
are now working intensively on 
the problem of molded airplanes, 
two maj or research institutions are 
investigating various phases of the 
subj ect, and the Army Air Corps 
and the Navy Bureau of Aero
nautics are closely watching all 
developments as well as carrying 
on tests in their own laboratories. 

AREA DETERMINER 

Machine Measures Areas 

Fast and Accurately 

P LANIMETER measurements of 
areas are slow. While they are 
relatively accurate, they are not 
exactly so. A new area determiner 
developed by the American Instru
ment Company utilizes a photo
electric cell and accurately ground 
optical lenses and is, therefore, fas
ter and more accurate than any de
vice depending upon the human 
senses . It will determine the areas 
of maps, printed designs, stamp
ings, punchings, engine indicator 
diagrams, plant leaves, and many 
other irregularly shaped flat ob
j ects that will fit into a 9 .93-inch 
circle. If the obj ect is transparent, 
it must be temporarily coated with 
a translucent or opaque material. 

Inside the 42-inch high cabinet 
are two 1 2 -inch condensing lenses, 

LAMP 

Set-up of area determiner 

Can labeler; paste ( left) , label pick-up (center) , label pile ( right) 

two diffusing screens, two mirrors, 
and two photo-electric cells. A gal
vanometer is used for determining 
the balance point between the two 
cells.  To operate the machine, after 
plugging it into a 1 1 5 -volt socket, 
the dial on the face of the cabinet 
is first set at zero by balancing the 
two cells . The flat object to be 
measured is then placed between 
glass plates over one of the lenses. 
The galvanometer deflects and is 
then brought back to zero by turn
ing the dial . Finally, the dial read
ing is multiplied by five to obtain 
the area in square centimeters.  

LESS TIN 

New Tinning Process Saves 

Vital, Imported Metal 

T IN is one of those vital raw mate
rials which the United States must 
import. Although this country uses 
a relatively small amount-about 
40 ,000  tons yearly-to make tin 
cans, there is not yet a completely 
satisfactory substitute for it. 
Therefore, if our imports from the 
Dutch East Indies and the Straits 
Settlements were cut off, an enor
mous canning industry would feel 
the pinch of the war. 

Professor Colin G. Fink, of 
Columbia University, from whose 
laboratory many metallurgical and 
metal plating processes have come, 
has now developed a process which 
permits much thinner tin plating 
on the iron sheet that makes the tin 

can. According to recent reports, 
this process would save half the 
tin now used for this purpose. His 
new process involves electro
chemistry instead of dipping. 

RAPID LABELER 

1 400 Pineapple Cans 

Labeled Per Minute 

T HE fact that up to 1400  cans are 
labeled per minute at the Ha
waiian Pineapple Company's can
nery in Honolulu is a record made 
possible by improvements on 
standard can-labeling machinery. 
All of the machines were originally 
standard Knap machines, but have 
been re':designed to raise the speed 
as much as 50 percent over that at 
which the labelers are usually 
operated. 

The Hawaiian Pineapple Com
pany, growers and packers of Dole 
products, evolved a new design to 
speed up the operation of the 
original labeler. The pick-up paste 
pan has been fitted with two sets 
of rollers, both machine driven. 
One rotates clockwise, the other 
counter-clockwise. One set of 
rollers is grooved like a pulley, 
while the other set is pointed and 
operates within the groove of the 
first set. The pointed rollers are 
on a shaft made adj ustable to in
crease or decrease the space be
tween the meshing rollers. This 
permits the application of either 
leE"ser or greater amount of pick-up 
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paste. The rollers are self-clean
ing. 

Another improvement was the 
introduction of a new method of 
feeding the cans into this fast mov
ing machine. Trays of cans are up
ended so the cans roll by gravity 
onto a belt which passes them in 
an almost uninterrupted stream 
across the paste pan rollers. To 
supply labels to the machine, a slip 
drawer, which falls back to a 
slightly out-of-plane position, is 
filled with labels while the ma
chine is running. When the labels 
in the machine have been used, 
this slip drawer is simply pushed 
forward into the machine after the 
table has been lowered to receive 
them. The drawer is then removed 
and the machine continues its oper
ation with practically no shutdown . 

ROTORS 

Improvement in Induction 

Motor Construction 

O FFERING the advantage of longer 
motor life with less maintenance, 
a new type rotor construction an
nounced by General Electric makes 
possible the use of cast-aluminum 
rotors in the larger sizes of double
squirrel-cage motors for high
starting -torque, low -starting -cur
rent service. Called the "Valv
amp" rotor, it makes use of a 
unique shape of rotor slot and a 
special method of assembling 
rotor punchings to control the flow 
of starting current. As a result, 
without the use of a switch or other 
moving parts, current is permitted 

Section of cast aluminum rotor 

to flow in the outer squirrel-cage 
when the motor is started, thus 
producing high starting torque. 
Then, when the motor comes up to 
speed, current is allowed to flow 
through the entire rotor "wind
ing," resulting in excellent run
ning characteristics. 

Of the two conventional methods 
of double-squirrel-cage-rotor con
struction-that is, casting the con-
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duct or  bars and short-circuiting 
rings integral, or j oining them by 
brazing-the former method is by 
far the more satisfactory because 
it is a simpler operation, with 
smaller chance for human error, 
and results in a more compact, uni
form product. However, until the 
Valv-amp development, it has not 
been practicable to cast double
squirrel-cage rotors in the larger 
sizes. 

The Valv-amp development, 
however, allows the construction of 
larger cast-rotor motors which in
herently combine the advantages 
of the double-squirrel-cage motor, 
such as high starting torque, low
starting current, and excellent 
running characteristics, with ad
vantages of the conventional cast
rotor motor-simplicity of con
struction, long motor life, little 
maintenance, and permanence of 
electrical characteristics. 

PRESSURE LUBRICATOR 

Flexible Ball of Neoprene Uses 

Compressed Air 

A CONTINUOUS, positive flow of 
lubricant to the wear surface of 
bearings while they, or the shafts, 

are in motion is assured by a new 
pressure lubricator which is per
manently attached to the lubrica
tion passages. This device utilizes 
compressed air, stored in a neo 
prene ball, to force lubricant to 
each individual bearing as it is 
needed by that bearing. 

The lubricator consists of a steel 
shell, designed to withstand high 
pressures, inside of which is a hol
low, flexible neoprene ball. The. 
shell is equipped with a standard 
grease fitting and a pipe-threaded 
outlet that screws into the standard 
lubrication passage. 

When grease is forced into the 
lubricator by a pressure gun at
tached to the grease fitting, it col-

lapses the neoprene ball against the 
pressure of the air inside of it, thus 
compressing this air and storing up 
energy. After the lubricator has 
been filled under high pressure, the 
grease flows through the bearing 
rapidly with a flushing action until 
the pressure within the lubricator 
drops to where it balances with the 
resistance of the bearing to passage 
of lubricant. When this static con
dition has been reached, further 
lubricant is forced to the bearing 
only when the bearing is in mo
tion. The pressure balance is upset 
only when the bearing or the shaft 
is moving, causing loss of lubri
cant and the consequent need for 
replacement of the grease or oil. 

The flexibility of neoprene and 
the ability of neoprene compounds 
to resist the passage of gases were 
two principal reasons for the selec
tion of this material for the ball. 
In addition, the use of neoprene 
was dictated by other conditions of 
service-the lubricators must be 
effective in cold and hot weather, 
and they must handle all types of 
lubricants without appreciable de 
terioration of any of the parts 
necessary for their operation.-The 
Neoprene Notebook. 

EYE ACCIDENTS 
High Toll of Industrial 

Eye Accidents 

ALTHOUGH safety engineers have 
long inveighed against the careless
ness of workers who will not use 
the prescribed goggles when doing 

dangerous work, that carelessness 
continues. It takes a heavy toll. The 
American Optical Company em
phasizes the cost with the accom
panying photograph, their caption 
saying : "It would take all the ar
tificial eyes in this basket, and more 
too, to replace the 2000  eyes lost 
annually in eye accidents." 

Such accidents cost American in
dustry approximately $37 ,000 ,000  
yearly in  medical expenses and 
compensation. 
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I N DU STRIAL 
TRE N D S  

CONTINUOUS CASTING 

REVOLUTIONARY changes are taking place in the hot 
handling of metals. During the past few years the 
metallurgist's  century-old dream of producing billets, 
sheets, and strip direct from the molten metal in a 
single step has materialized. Billets of copper, 
aluminum, and magnesium alloys are being produced 
commercially right now and it appears that steel will 
soon be added. You're unlikely to hear about this 
because the art develops slowly, without publicity of 
any kind, and in some instances with absolute secrecy. 

Actually, the process is one of continuous casting. 
In this country and in Europe there are mills casting 
ingots and billets of ferrous and non-ferrous metals 
on a 24-hour basis to prove the practical nature of the 
method. A New England producer is now casting over 
one million pounds of 7 1's -inch brass rounds weekly 
with a single machine, and it is possible to cast con
tinuously billets up to 20 inches in diameter. 

There are half a dozen systems in operation com
mercially and experimentally. They differ as t� tech
nical details rather than as to basic principle. The 
molten metal flows from a holding furnace into molds 
which are j acketed for cooling ; then, as the billet 
comes from the mold, it is cooled by sprays and passes 
on down to a cut-off saw or flame which cuts it into 
desired lengths. While the processes are very simple, 
there have been many difficulties to iron out, because 
so much care has to be given to temperature control 
operating speeds, and molds. ' 

Speed of production is the great achievement. Ac
cording to the system, kind of casting, and its size, 
output may vary from 10 inches to 7 feet per minute, 
and these speeds are likely to be raised with further 
experimentation and experience. 

IN STRIP FORM 
To anyone familiar with rolling mill practice the production of s�eet and strip by continuous ca�ting 

IS more dramatIc than the turning out of billets. In
stead of employing multiple passes through rollers to 
red�ce a chunk of metal to the form of sheet or strip, 
a smgle pass of the molten metal will produce thin 
st:ip ( about 0 .02  of an inch in diameter ) of eight-inch 
WIdth at the rate of 500 and more feet per minute. 

There is insufficient space for relating the experi
ments and heartbreaks leading to ultimate success in 
continuous casting. It is sufficient to say that it is used 
to handle non-ferrous metals and more recently has 
demonstrated t�e capacity to handle high chrome, high 
carbon, anp sprmg steels. There's no doubt but that it 
can produce tin plate, but it has yet to prove that it 
can outmode the great continuous rolling mill for pro
duction of automobile sheet. 

Enough experimental data have been assembled to 
,,:,arrant the forecast of further triumphs. It is very 
lIkely, for example, that the continuous casting of !ubin� is not fa� off. This would be accomplished by 
msertmg a statIOnary mandrel in the forming mold. 
It is also likely that the new practice will prove val
uable for handling stainless and other high alloy steels 
because of the reduction in scrap loss. 
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EVERYTHING BUT THE SQUEAL 
Do you recall the time honored phrase that the meat 

packing industry utilized every part of the hog but 
the squeal ? Well, that's literally true, but that is no 
indication that the industry has reached the end of 
the utilization goal. The industry has shown great 
ingenuity in developing outlets for all the various 
packing by-products, but the application of science 
is going to find still more valuable uses and thus create 
vast changes for the industry and its dependents. 

I could tell you that the various glands are used for 
pharmaceutical preparation of hormones · that the 
livers of calves are used in the preparation' of soluble 
extracts to combat anemia. It might interest you to 
know that gall stones, found in some cattle, are shipped 
to the Orient where they bring as much as $ 1 5 0  per 
pound for use as amulets, but it is more to the point 
to tell of recent events and forecast some more. 

It has j ust been announced that the j uice of the 
tropical guaicum tree, used in small quantities will 
prevent the oxidation of lard, so that it can be' kept 
without refrigeration and its nutritive values pre
served without chemical change. This is a discovery 
of great value. The lard market has shrunk under 
the competitive onslaught of the hydrogenated vege
table oils, known to you under various trade names 
and more recently the export market has been sub� 
j ected to fire. It has been vital to the live-stock raisers 
and to the packers to revive the market . 

Lots of work is being done with gelatine. Notably, 
several universities are studying its fatigue-relieving 
effects under controlled conditions. Gelatine already 
has a substantial market to capsule a host of products 
but it can benefit from a bigger one. Blood goes int� 
the manufacture of adhesives and has been employed 
to bond cheap plywood. I venture to say that funda
mental studies into the nature of animal blood will 
be made to give it a value which at the moment is 
very low. Certainly scientific progress is being made 
in the packing industry, and I hope to be able to an
nounce another important discovery at an early date. 

STRATEGIC MATERIALS. 
War has unquestionably dislocated trade and shut 

off the flow of commodities between this country and 
a large and important section of the world but as to 
ultimate effect upon American industry �ne man's 
guess is nearly as good as another's.  ' 

Viewing the kaleidoscopic events, this much can be 
said : Our situation in supplies of strategic materials is 
much better than it would have been had similar upset 
conditions existed a few years ago. ( See Scientific 
American, March, 1 93 6 ) .  The rubber problem seems 
pretty well licked by ersatz developments, although 
over-night production in any quantity is out of the 
question. We could get tin from Bolivia, but we lack 
the smelters necessary to refine it. It's more likely that 
the need for tin as a plating agent would be met by 
substitutes,  leaving available supplies for more 
essential items. A possible substitute is black steel 
plate, coated with lacquer ; another is aluminum used 
as a plating. ' 

To these chemical contributions to self-sufficiency 
can be added substitutes for fulminate of mercury in 
detonators, chinacrin and plasmochin to replace 
quinine, and they are talking up nylon to replace silk 
in powder bags and parachutes. 

- j)� It. S� 
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F i r s t  Aid  F o r  B u r n s  

App lication of Tannic A cid is Pr oced ur e  

That Has R eceiv ed W or ld-W id e R ecognition 

C H A R L E S  A .  M e A  VOY 
Burroughs wellcome & Co. (U.S.A. ) Inc. 

THE standard first aid for burns 
in the United States Navy is 

an aqueous j elly containing 5 per
cent tannic acid and 0.5 percent 
phenol. Tannic-acid j elly was 
adopted by the Bureau of Medicine 
and Surgery of the Navy after ten 
years' successful use of tannic acid 
in the treatment of burns by the 
leading hospitals of the world. 

Tannic-acid treatment of serious 
burns was introduced as the result 
of work by the late Dr. E.  C. David
son of the Ford Hospital, Detroit. 
Dr. Davidson was searching for a 
coagulant of proteins and most of 
his early work was with phos
photungstic acid. His attention was 
drawn to the fact that, for many 
centuries, the Chinese had used a 
strong decoction of tea in the treat
ment of burns ; he replaced phos
photungstic acid with tannic acid 
and obtained brilliant results. 

In 1 925 ,  Dr. Davidson announced 
the results of his work. His paper 
led to a world-wide adoption of the 
tannic-acid treatment of burns and 
much work and study was carried 
on by others to perfect the tech
nique. Most important was the 
development of tannic-acid jelly 
which brought Dr. Davidson's dis
covery into the field of first aid. 

First aid in serious burns, as in 
other injuries, must be based on 
the fundamental principle of first 
aid-"the avoidance of further 
damage to an injury between the 
time of the accident and the begin
ning of medical care." 

It is essential, therefore, to con
sider j ust what is the most frequent 
and most serious "further damage" 
which the first-aid worker must 
strive to avoid in handling serious 
burns. 

A study of current medical 
opinion establishes four important 
facts : the maj ority of deaths in 
serious burns ensue from shock and 
collapse ; correct first-aid measures 
should be instituted immediately 
after the accident ; oily or greasy 

preparations of whatever type 
must not be used as first aid ; the 

. accepted method of treating burns 
is the application of 5 percent tan
nic acid, either as a spray or 
aqueous j elly. 

It is stated that 80 percent of 
deaths from burns are due to shock 
and collapse. The first-aid worker 
should be fully aware of this danger 
and his efforts should be to pre
vent or retard the development of 
shock during the period between 
the accident and medical care. 

In burns, the causative factors 
involved in shock may briefly be 
stated as follows : loss of body fluids 
and loss of blood plasma ; ex
treme pain ; toxin absorption. Med
ical authorities seem in agreement 
that shock is the most dangerous 
factor involved in serious burns 
and that preventive measures 
should be taken immediately. 

SHOCK begins with the inj ury and 
the first aid must be immediate in 

order to be effective. Every minute 
of the time required to transport a 
burned patient to a hospital adds 
to the danger of shock. During the 
period intervening between a 
serious burn accident and medical 
care, symptoms of shock may de
velop, retarding the efforts of the 
physician. Tannic-acid jelly should 
be applied immediately. If the in
j ured person is conscious, some 
fluid should be given. The body 
of the inj ured person, including 
the burned area, should be kept 
warm. 

The standard procedure in all 
hospitals is to treat burns with 
aqueous sprays. Most hospitals use 
sprays of tannic acid or some mod
ification of tannic acid, while others 
use aqueous solutions of certain 
dyes. In all instances, however, the 
spray solution is aqueous and de
pends on penetration for its thera
peutic value. If preparations con
taining oils or greases have 
previously been applied as first aid, 
the oils and greases must be re
moved with solvents before the 
aqueous spray can be used. In 
cases where the burn covers a 

large area, or the patient is in 
shock, the "scrubbing" of the in
j ury becomes a serious factor. 

The disaster to the airship Hin
denburg caused many serious burns 
to be treated at the hospitals at 
Asbury Park and vicinity. Dr. O. 
R.  Holter, of Fitkin Hospital, As
bury Park, New Jersey, wrote in 
the September, 1 93 7 ,  issue of the 
Journal of the Medical Society of 
New Jersey regarding his exper
iences with serious burn cases fol
lowing the wreck. In the course 
of his article, Dr. Holter said : "The 
use of oils and ointments of various 
kinds, home and proprietary rem
edies, in the treatment of second 
and third degree burns is to be 
severely condemned." 

The tannic-acid treatment of 
burns introduced by Davidson has 
revolutionized both hospital and 
first-aid procedure in the case of 
burns. Philip H. Mitchiner, M.D. ,  
M.S. ,  F.R.C.S. ,  in his  excellent 
article, "Treatment of Burns and 
Scalds,"  ( British Medical Journal, 
January 1 ,  1 9 3 8 ) points out that, 
while the value of tannic acid in 
burns is due to its coagulating prop
erties , it is important that the solu
tion should have a penetrating 
action as well. Tannic-acid solu
tions of 5 percent or less penetrate 
deeply, so that all of the damaged 
cells are coagulated and the danger 
of a superficial coagulum ( which 
permits toxin absorption from the 
deeper uncoagulated tissue ) is 
avoided. 

Treatment with tannic-acid 
spray, however, must always be 
under optimum conditions. The 
patient must be kept warm, the in
j ury kept warm under a heat tent, 
and the solution sprayed on must 
be warm. Spraying must be re
peated frequently for hours until 
the coagulum is completely formed. 

Sub-optimum conditions, how
ever prevail at the scene of an ac
cident involving burns. Under 
these conditions, it would not be 
possible to maintain the patient 
and the injury warm during the 
treatment with tannic acid spray, 
even though there might be an 
operator trained in the technique. 

With the application of tannic
acid j elly, the coagulum forms as 
the patient awaits medical atten
tion and is complete in 30 to 40 
minutes. No skill is required and 
no time has been lost ; the applica
tion can be made even under un
favorable conditions and two ap
plications should suffice. This is 
correct first aid. 

Aqueous tannic-acid j elly has 
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the penetrating and coagulating 
properties of the spray ; it seals the 
inj ury rapidly, retards loss of body 
fluids through the burned area, ex
cludes air and stops irritation of 
nerve endings, thereby allaying 
pain. The danger of shock is re
duced as the patient awaits medical 
care. Being water-soluble, the 
tannic-acid j elly or its coagulum 
can be removed by the surgeon 
without undue discomfort to the 
patient. Tannic-acid jelly not only 
brings the benefit of the tannic
acid treatment for burns to the 
field of first aid but, likewise, co
ordinates first aid with later med
ical care. 

In summarizing, the most im
portant message to the first-aid 
worker in handling burns is that 
he act immediately to minimize or 
prevent shock in the inj ured. lIe 
can best do this in the following 
manner : 

Apply tannic-acid jelly freely 
over and beyond the burned area. 
In first aid avoid the use of sprays. 

If the patient is conscious, ad
minister some fluid to replace loss 
of body fluids. Keep the burned 
area and the patient warm. Do not 
use any preparation containing oils 
or greases. Bring the patient under 
medical care as soon as possible. 

• • • 

STIMULATING 

Modern Version of the 

"Medical Coil" 

RELEGATED to many attics are 
"medical coils" - induction coils 
equipped with vibrators-that, not 
so many years ago, were regarded 
by many people as "cure-alls ." The 
mild current supplied through 
handle electrodes was indeed 
stimulating, but certainly would 
not accomplish the wonders that 
were supposed to result. 

Modern medical research, how
ever, has found that similar cur
rents do have value in certain cases . 
Thus, portable muscle stimulating 
equipment for physicians, a Gen
eral Electric medical development, 
is a recent application of one of the 
oldest facts of electrical knowledge. 
The purpose is to increase circula
tion, to hasten, repair, and restore 
function as soon as possible after 
enforced rest or immobilization of 
skeletal muscles following fracture 
or other injury. 

The apparatus, which can be ad
j usted by use of a vacuum-tube 
rectifier for either alternating- or 

direct-current operation, conveys 
to the patient through the two elec
trodes j ust enough electricity to 
produce a neuromuscular response 
at the rate of 12 contractions per 
minute, each simUlating a natural 
contraction in its gradual rise to 
completion, with a correspondingly 
gradual fall to relaxation. 

The name of the device, a gal
vanic generator, recalls Luigi 

The "medical coil" up-to-date 

Galvani, the famous professor of 
anatomy at the University of 
Bologna, who about 1 7 9 1 ,  while 
preparing frog's legs for his ill 
wife's dinner, noticed that elec
tricity caused their muscles to 
twitch and contract. 

FAIR EXCHANGE 

Men and Women Swap Clothes 

To Bring Out Suspected Facts 

WOMEN are two degrees cooler 
than men by skin temperature 
readings but the chief reason the 
sexes cannot agree about what is a 
comfortable indoor temperature is 
that women's clothes are cooler. 
This was proved to a group of men 
when they donned women's filmy 
garments in scientific studies at the 
IIarvard School of Public IIealth. 

The studies were reported to the 
American Industrial IIygiene As
sociation by Dr. C. P. Yaglou. 

"Men dressed in women's sum
mer clothing ( weighing 1 .8 pounds 
including shoes, compared with 
men's  summer wear of five pounds ) 
demanded a temperature of 80 de
grees Fahrenheit, which was about 
the same as that preferred by 
women ( 79 . 5  degrees ) similarly 
dressed," Dr. Yaglou reported. 

"Reversely, when women wore 
men's winter clothes ( 8 .3  pounds 
instead of 2 .6  pounds, the average 
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of women's winter garb ) the com
fortable air temperature was j ust 
as low ( 7 0 .5  degrees ) as that pre
ferred by men wearing the same 
clothes. "  

I f  men would wear a coatless 
and vestless dress with the lightest 
of underwear in hot summer 
weather, rooms would not have to 
be cooled below 85 degrees Fahren
heit for comfort, Dr. Yaglou said. 
The present standard is from 76 to 
80 degrees. With men garbed for a 
temperature of 85 degrees Fahren
heit in summer, there would not be 
the trouble now experienced from 
exposure to sharp temperature 
contrasts between apparently chil
ly air-conditioned buildings and 
the heat outdoors. 

In winter, Dr. Yaglou said, a 
room temperature of about 70 de
grees Fahrenheit would be com
fortable for both sexes in the cold
est weather, if women wore more 
and warmer clothes and buildings 
were suitably insulatPrl.-Science 
Service. 

POISON IVY 

New Method of Protection 

Excludes the Poison 

A VANISHING cream that gives pro
tection against poison ivy has been 
developed by Dr. Louis Schwartz, 
Dr. Leon II. Warren, and Frederick 
II. Goldman of the United States 
Public IIealth Service and the Na
tional Institute of IIealth, Wash
ington, D.  C. The cream is made by 
correctly mixing either sodium per
borate or potassium periodate with 
vanishing cream. 

Tests on nine volunteers showed 
that the cream protects against 
both poison-ivy extract, which is 
at least 30 times as powerful as any 
poison ivy leaf, and against the 
leaves and stems of the plant itself. 
Two volunteers, one most suscept
ible and one medium susceptible to 
poison ivy, after rubbing on the 
cream, pulled out poison ivy plants 
by the roots, plucked the leaves, 
and rubbed them over their skins. 
Neither volunteer was poisoned. 

The cream is made by adding 1 0  
percent sodium perborate, o r  2 per
cent potassium periodate, to van
ishing cream. The chemicals come 
in crystal form and should be 
ground to powder before mixing. 
The vanishing cream should be 
made first and the chemical added. 
The cream should be freshly pre
pared for use, to avoid deteriora
tion.-Science Service. 
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I nter ste l lar Gas 

More and M ore, A s tronom ers are F ind ing 

Matter as Particles Betw een the Stars 

H E N R Y  NOR R I S  R U S S E L L. P h . D .  
Chairman of the Department of Astronomy and Director of the Ob
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 

AN unusually interesting discov
ery has j ust been announced

namely, that molecules of chemical 
compounds, as well as isolated 
atoms, are present in the exces
sively rarefied gas which is found 
in the vast "empty" spaces between 
the stars. The evidence, of course, 
comes from the spectra of distant 
stars whose light has traversed long 
paths through interstellar space. 

It has been known for many 
years that the H and K lines of cal
cium ( absorbed by the ionized 
atoms of the element ) are present 
in the spectra of many very hot 
stars, and are very sharp-mere 
hair-lines across the spectrum
while the other lines are broad and 
fuzzy. The latter behavior is easily 
explained as a result of rotation of 
the stars, and of relatively con
siderable density in their atmos
pheres-both of which tend to 
widen the lines. But the sharpness 
of the calcium lines indicates that 
they originate in a gas of very low 
density, remote from these disturb
ing effects. A cumulative weight 
of evidence has convinced everyone 
that this gas is nowhere near the 
individual stars, but distributed 
generally-though probably more 
or less patchily - in space. The 
yellow D lines of sodium were next 
found to appear with the same 
characteristics in the same stars. 
Later the ultra-violet pair of so
dium was discovered, the red line 
of potassium, several lines of 
titanium, and, in a few cases, the 
strongest line of neutral calcium
though very faint. 

It is now evident that interstellar 
space is by no means empty. Indeed, 
there is probably a great deal more 
in it than our spectroscopes can 
detect. 

We may recall that an atom of 
titanium ( for example ) can exist 
in a great many different states 
characterized by different amounts 
of internal energy ( definitely fixed 

for each one ) . An atom in any one 
of these states will absorb only a 
definite group of the numerous 
lines of the spectrum-the others 
coming from atoms in other states. 
For some atoms, such as sodium, 
there is one "ground-state," much 
lower in energy than any other ; so 
that, in the ordinary metallic vapor 
in the laboratory only a very small 
fraction of the atoms are excited 

. into the higher states, and the ab
sorption by the vapor shows only 
the "ultimate" lines coming from 
the ground-state. For others, like 
titanium, there are many states 
with energy only a little above the 
bottom, and light passed through a 
column of vapor in an electric fur
nace shows absorption from a num
ber of these states. 

B
UT the interstellar lines of tita
nium are those which come from 

the very lowest state only. The 
atoms in states of even a little 
higher energy must have some way 
of getting rid of it, and falling back 
to the lowest level. From most 
energy levels an atom can do this 
by giving out an ordinary line of 
the familiar spectrum, and it is 
practically sure to do so in less than 
a millionth of a second, but the 
transitions from the lower metas
table states to the bottom are "for
bidden"-which means that they 
will happen only if the atom is left 
to itself without disturbance for an 
enormously long time-such . as a 
second-or even several minutes 
in extreme cases. The interstellar 
gas is, however, so very thin that 
its atoms will go weeks, or perhaps 
months, on the average, between 
,collisions. So they have plenty of 
time to settle down, and the ob
served situation could have been 
predicted. 

For many of the most interesting 
elements, such as hydrogen, heli
um, carbon, nitrogen, oxygen, neon, 
magnesium, and silicon, the lines 

absorbed by atoms in the ground
state lie in the far ultra-violet, and 
we have no hope of observing them 
through the ozone in the Earth's 
atmosphere - which lies like a 
black pall upon the dreams of the 
astrophysicist. There does not ap
pear to be much chance of observ
ing interstellar lines of other ele
ments than those already known. 
The main reason is that the radia
tion of the stars tends to remove 
electrons from the atoms and ionize 
them, and the chance of picking up 
electrons again from those wander
ing about in space is poor. The lines 
of neutral calcium are much fainter 
than those of ionized calcium ; and 
Dunham calculates that there are 
3 5 0 0  ionized atoms for each neutral 
one. Even for iron, which is harder 
to ionize, only one atom in many 
hundreds should be neutral. 

This explains why we do not find 
interstellar lines of aluminum and 
iron. The neutral atoms have lines 
in good observable positions ; but 
those of the ionized atoms are lost 
behind the ozone . 

In view of all this, it is surprising 
that a number of sharp, character
istic interstellar lines have been 
observed and not identified. Their 
positions, which have been ac
curately measured, do not agree 
with the ultimate lines of any 
known element-and our lists of 
such lines from laboratory obser
vations are undoubtedly complete 
( in this region of the spectrum, at 
least ) .  There must be something 
else besides atoms in interstellar 
space, to absorb them. 

One naturally thinks of mole
cules : but at first a great difficulty 
appeared. The spectra absorbed 
( or emitted ) by molecules are ex
tremely complicated, containing 
thousands of lines grouped together 
in bands, often so closely that only 
the most powerful spectrographs 
will resolve them. How can such 
spectra reduce to a few isolated 
lines such as are observed? 

An answer comes by applying 
the principle already revealed by 
the atomic spectra-that all the ab
sorbing systems ( whether mole
cules or atoms ) will be in the low
est levels of their ground-states. 

Changes in the energy-state of 
an atom depend on changes in the 
configuration of the electrons in its 
outer regions. This can happen in 
a molecule, too, but so can many 
other things. Even in a simple di
atomatic molecule, the two atoms 
may be rotating about their center 
of gravity ; or they may be vibrat
ing, changing their distance on each 
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side of the mean value. Long series 
of these vibrational and rotational 
states are permitted by the quan
tum rules, and transitions between 
them give hosts of regularly-spaced 
lines. When there are only two 
atoms in the molecule, it is possible, 
with much labor, to work out just 
what states of oscillation and rota
tion correspond to each line. With 
three or more atoms, the complica
tions are much worse. 

Now, when left to itself in inter
stellar space, a molecule will get 
rid of its energy (by radiation of 
for bidden lines ) ,  and settle down 
into a state in which the rotation 
and oscillation have diminished to 
the smallest amounts permitted by 
the quantum laws ( which are not 
always zero ) .  A molecule in this 
state can absorb only a very few 
of the host of lines which compose 
the familiar bands in its spectrum. 
What is more, the residual line to 
which the spectrum is thus reduced 
will not usually be the strongest 
one in the completely developed

· 

band. Which one of the lot it is can 
be found only when a detailed 
analysis is made ; but for a number 
of the most important band-spectra 
such analyses are on record and 
available. 

U
TILIZING these data, Dr. Andrew 

McKellar, of the Dominion 
Astrophysical Observatory at Vic
toria, has shown that the inter
stellar line at 4300 .24 agrees per
fectly with the residual line of the 
well known hydrocarbon band, 
which ( mixed with other lines ) 
forms the G band in the solar spec
trum. Another line at 3874. 6 1  is 
the sole survivor of the great 
cyanogen band ; and one at 3934 .29  
can be attributed to sodium hy
dride. 

The agreement of the laboratory 
and interstellar wavelengths is so 
good in each case as to afford strong 
evidence ; but more is forthcoming. 
There are three more accessible 
bands of the CH molecule, each of 
which, under interstellar condi
tions, should reduce to a single line, 
at 3878 .8 ,  3886 .39 ,  and 3890 .23 .  In 
the spectrum of Zeta Ophiuchi, 
which shows strong interstellar 
lines, Adams at Mt. Wilson has 
found all three of these, in very 
close agreement with the labora
tory positions, and with relative 
intensities as predicted. His state
ment, "The evidence for the pres
ence of molecules of CH in inter
stellar space seems to be conclu
sive," is none too strong in the cir
cumstances. 

Other lines of CN and N aH are 
also available for a test, but have 
not yet been looked up ; but there 
is no reason to doubt their presence 
also. Molecules of other kinds are 
presumably present, for there are 
sharp interstellar lines at 3 9 5 7  and 
4233 which are not yet classified. 
Their identification may have to 
wait upon a detailed analysis of 
other band spectra. 

There are also three lines in the 
red, clearly of interstellar origin, 
but relatively broad, whose origin 
is still unknown. 

These molecules, whose presence 
has been detected spectroscopi
cally, all look queer to the elemen
tary chemist. He would expect to 
find CH4 ( methane ) instead of CH, 
and C2N 2 ( cyanogen gas ) instead 
of the half-decomposed CH. The 
spectroscopist, however, is not sur
prised. He knows that complete, 
saturated molecules such as meth
ane have their strong absorption 
bands far in the ultra-violet or the 
infra-red, out of reach of the as
tronomer. ( The methane bands 
observed in the outer planets cor
respond to weak absorption, which 
would not show up at all unless the 
quantity of the gas was enormously 
great in comparison to what we 
have been talking about. ) Partly 
dissociated molecules - chemical 
radicals-which are too active to 
remain in the free state in ordinary 
laboratory experiments, often show 
absorption in the observable re
gion. 

It is highly probable that there 
are ordinary saturated molecules, 
too, in interstellar space. Common 
hydrogen ( H2 ) and nitrogen ( N 2 )  
should be there i f  C H  and C N  are, 
and in addition there may be mole
cules of oxygen and other things as 
well. 

The chemical equilibrium of 
such a mixture of gases, containing 
molecules, free atoms, ionized 
atoms, and free electrons, affords a 
complicated and intriguing prob
lem for the theorist. We have al
ready some idea how thinly the 
atoms are strewn. Dunham, a year 
ago, calculated that in a typical 
interstellar region, there is one 
neutral sodium atom for every 2 0  
cubic meters, and one singly ionized 
calcium atom for seven cubic 
meters. The neutral calcium atoms 
are far less numerous-one to 
25 ,000  cubic meters, or 1 6 0  atoms 
per cubic mile, as against 200 ,000  
neutral sodium atoms. Sodium 
produces almost the strongest in
terstellar lines, and neutral cal
cium the weakest so far observed. 
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The number of molecules of CH 
per cubic mile is probably a few 
thousand. 

To maintain even this small 
number of neutral calcium atoms, 
against the tendency of starlight to 
ionize them, there must be many 
free electrons-probably at least 
one per cubic centimeter, or 40  
million billions per cubic mile. 
These must come from ionization of 
atoms of some sort-probably 
mainly from hydrogen. Under 
the assumed conditions, hydrogen 
would be about 95 percent ionized, 
which would leave two million bil
lion neutral hydrogen atoms per 
cubic mile. Only an excessively 
small fraction of these enter into 
the observed hydrocarbon com
pounds. How much carbon, nitro
gen, and so on, there may be we 
do not yet know-but the amount 
may be roughly calculable, at least, 
when the problem of the dissocia
tion of molecules under these ex
traordinary conditions has been 
solved. 

THE density of the interstellar gas, 
measured by any ordinary stan

dards is almost inconceivably small, 
with one hydrogen atom ( or free 
proton ) per cubic centimeter. The 
density comes out 1 . 7  X 1 0  - 24 that 
of water, or less than two ounces 
in a cube 2000  miles on a side. In
side a space as big as Neptune's 
orbit, there would nevertheless be 
600 ,000  billion tons-one ten-mil
lionth of the Earth's  mass-enough 
( if of suitable composition) to 
make a big comet or a small aster
oid. But inside a sphere of radius 
equal to the distance of Alpha Cen
tauri, these would be 4 .7  X 1 032 

grams, or almost a quarter of the 
Sun's mass. 

The total quantity of matter in 
this intersteller gas, on these cal
CUlations, is then a considerable 
fraction of that which is concen
trated into the stars themselves. 
These numbers are rough ; and may 
be greatly altered by later and 
more precise calculation ; but, as 
they stand, they do not appear very 
favorable to the hypothesis that the 
interstellar gas has been ej ected 
from the stars-as eruptive prom
inences are occasionally driven off 
from the Sun, and hydrogen and 
other elements continually ex
pelled from the Wolf-Rayet stars. 
There seems to be too much of it 
to be accounted for in this way ; 
and most of it may have been 
"originally" there-whatever this 
means. 

-Princeton, July 3.  
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Bui l d  N o  Freaks  

Wars hips Ca n Be Be tter Des igned 

To Meet N eeds of Their Ow n Class es 

BR O CKH O L S T  L I V I N G S T O N 

FOR centuries man has sought 
some revolutionary form of 

weapon which might overcome all 
defense. He is still seeking. Both 
on land and sea, tried forms of 
warfare have succeeded where 
novel weapons have failed-no of
fensive means has ever been dis
covered that could not be parried. 
On the sea the ram, the monitor, 
the dynamite ship, and even 
the submarine and the air-
plane have appeared, but 
defenses against all of these 
have been developed. 

With this nation clamor
ing for additional defensive 
equipment it behooves us to 
move cautiously, to give 
calm consideration to any 
proposals for so-called revo
lutionary weapons. The 
means we provide for our 
defense must be the best 
available but the imaginings 
of our feature writers should 
not be permitted to dictate 
our procurement policy. 

definite limits by naval treaties, are 
now proposed of a size that gives 
them the character of the battle 
cruisers of a few years back but 
without the strength of such ships. 
Even submarines have been built 
so large that they carried arma
ments greater than that of existing 
cruisers. Charles Edison, while he 
was Secretary of the Navy, said 

NBV� 

In considering what is best for 
our own defense, however, it must 
be borne in mind that our problems 
are not those of any other nation. 
What may be proper and adequate 
for others is not necessarily indica
tive of what we should possess. 

The majority opinion is still in 
favor of the battleship, the most 
heavily armed and armored vessel 
which designers can produce. Bat
tleships must be able to protect 
themselves against every form of 
attack and, consequently, the tor
pedo, the mine, the shell, and the 
bomb are the weapons against 
which they gird themselves. At one 
time they had companion battle 
cruisers, but England's  navy, alone, 
now contains such vessels as a 
separate category. While the bat
tleship was designed to resist any 
blow, the battle cruiser was equal 
in striking power but its higher 
speed forced a reduction in defen-

sive armament. No ship can 
be designed to fulfil every 
requirement of sea fighting, 
but the battleship, with its 
relatively slower speed and 
greater defensive qualities, 
has heretofore approached 
closest to the ultimate of 
ship design. 

In our present quest for 
the most effective weapons 
of defense, we are examin
ing, and properly, the possi
bilities of every type, from 
tiny motor torpedo boats 
to Gargantuan battleships. 
When our studies are com
pleted we shall probably 
find, as we have in the past, 
that tried types of weapons 

United States cruisers have come in for much 
criticism during recent years. Note square stern 

W RILE we were once con
tent to give our battle

ships a speed of 21 knots and 
designed our battle cruisers 
for around 33 ,  the new 
45 ,000 -ton battleships for 
our Navy are reported to be 
designed for the higher 
speed while mounting the 
same offensive armament of 
the 35 ,000  - ton class of 
27 knots. Battleships with 
speeds equal to those of 
cruisers will almost auto
matically require that the 
latter supporting ships be 
given greater speed if tac
tical requirements are to be 
met. Thus we sacrifice some 

both on land and sea must be the 
backbone of our defenses. 

Two schools of thought exist. 
One has unbounded belief in the 
efficacy of size ; the other in the 
effectiveness of tiny craft which 
can dart in unseen, present the 
minimum possible target, and are 
capable of rapid production in tre
mendous quantities. Our real de
fense undoubtedly lies between 
these two extremes. 

Battleships of 80 ,000 tons have 
been suggested. Destroyers have 
trespassed into the realm of the 
cruiser. Cruisers, long held within 

1 3 0  

that, personally, i t  did not terrify 
him to think of a 75 ,000-ton ship. 
He expressed his belief that we 
should provide "crushing weapons 
with our wealth to protect our 
wealth."  

On the other hand, there are 
those who claim that one motor tor
pedo boat, costing in thousands 
what the battleships costs in mil
lions, can protect us equally as 
well. Given the proper opportunity, 
one torpedo from such a small craft 
can effect the same result as the 
guns of a many-times more costly 
super-ship . 

of the primary requirements of the 
battleship in order to attain the 
questionable advantage of higher 
speed. 

If every battleship is to be a 
battle cruiser, then of what is the 
backbone of a naval force to con
sist ? If it is to be the 80 ,000-ton ship 
designed for the greatest possible 
speed, the heaviest armor, and the 
greatest striking power, we have 
arrived nowhere, for such might 
have been obtained within our 
45 ,000  tons if we had been content 
with adequate speed to fulfil the 
mission of the type and substituted 
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heavier armor for weight of ma
chinery. 

Our new 35 ,000-ton battleships 
carry a heavier armament than any 
ship in our Navy, have a higher 
speed and, presumably, are better 
protected. Ten thousand additional 
tons on the larger ships have been 
used to step up speed. Are we 
headed in the right direction? 
Would an 80 ,000 -ton capital ship 
contain any more legitimate char
acteristics of the type than we have 
placed on our 35 ,000  tons? These 
are questions which must be an
swered. 

While we persistently obj ected 
to any reduction in the limitation 
of 10 , 000  tons which the naval 
treaties set for cruisers, we were 
able to provide greater offensive 
and defensive strength in our ships 
of this type than any other nation. 
Now, with treaty limitations a 
thing of the past, we are talking of 
super-cruisers of 14 ,000  and even 
20 ,000  tons. While our battleships 
have taken on the characteristics 
of battle cruisers in the realm of 
speed, our cruisers are tending 
toward the battle cruiser type in 
offensive strength. The clear-cut 
division between types becomes 
less noticeable with every new 
ship designed. This trend indicates 
that the true purposes of the va
rious types may not be very clearly 
defined in the minds of our direc
tive personnel. 

A FTER many years of consistent 
belief in the need for 10 ,00 0-ton 

cruisers, we recently laid down 
four 6000-ton vessels of this type 
and were planning to start a series 
of 8000 -ton craft. The Graf Spee 
battle caused a halt in our plans 
and the decision to revert to the 
1 0 ,000-ton type. This decision was 
arrived at even in the face of the 
fact that one lesson to be drawn 
from the battle in question was the 
need for quantity in this type. 
Three British cruisers of small size, 
light armament, but high speed, 
forced the heavily armed, but 
slower, German to its doom. The 
Graf Spee was surely a hybrid if 
there ever was one, and a 20 ,000-
ton cruiser for our Navy would 
merely repeat the mistakes of this 
German predecessor. Such types 
are not for the maj or sea powers ; 
they are an admission of weakness . 

If cruisers are tending to infringe 
on the domain of the capital ship, 
destroyers, by their ever increasing 
size, are stepping up toward cruiser 
category. We have tended to copy 
the French and Italian navies with 

Courtesy Our Navl/ Magazine 
Too big for its class: the French destroyer Cassard approaches cruiser 
class, with a displacement of 2441 tons, seven torpedo tubes, large guns 

their special problems, and seem 
to forget the primary purposes of 
destroyers. Might we not learn a 
lesson from one day's war news? 
On a single day, the Allies lost the 
1 8 7 0-ton British Afridi, the 2 1 44-
ton Polish Grom, and the 2436 -ton 
French Bison. While, in size, these 
vessels approached the cruiser 
classification, they had only the 
defensive strength of destroyers, 
and thus fell ready victims to 
enemy attack. Our own policy 
toward large destroyers may per
haps be traced back to the day 
when we lacked cruisers and were 
required to use destroyers for 
cruiser duties. They were unsuited, 
of course, but our new destroyers 
seem to have been designed to ful
fil those same duties while, ac
tually, they should be designed 
specifically for the tasks expected 
of the smaller craft. 

The fleet vacancy left by the 
increase in size of destroyers
primarily torpedo carriers - has 
brought forth the motor torpedo 
boat. This move is a clear indica
tion of the realization that the 
destroyer in its legitimate role has 
out-grown itself. Destroyers must 
be small enough-within sea-keep 
ing limitations-to dash in to an 
attack. The motor torpedo boat 
can fulfil this function in narrow 
waters and within limited ranges. 
It does not appear suitable for a 
high-seas fleet such as ours, but 
there is an intermediate craft be
tween the huge destroyers now 
building and the tiny motor boats 
with which we are experimenting 
that should meet the situation. 

In the last war our destroyers 
were vessels of 1 1 00 to 1200  tons . 
Now they are of 1 6 3 0  and 1 850 tons. 
Due to engineering and construc
tional advances, it is firmly be-

lieved that the smaller ship of 
today could be made the equal of 
the larger vessels of the last war 
while retaining the desired charac
teristics of the destroyer. The con
tinuing search for a small craft to 
fulfill the true functions of the de
stroyer is evidence we have learned 
little about the type during the 
past 20 years. 

·O NLY in the submarine classifica-
tion have we shown any reason. 

We have actually reduced the size 
of submarines in recent years. We 
experimented with gigantic craft 
carrying 6-inch guns, but we are 
now building an in-between type 
which seems to be successful . How
ever, these ships are almost twice 
as large as those we were building 
when the last war ended. Two of 
the latter size, on the other hand, 
are under construction at present
indicating that we are again inclin
ing to the proper belief that a small 
submarine, in certain situations, is 
more suitable. The airplane-carry
ing submarine, the submarine 
armed with a 1 2-inch gun, and 
other freak types which were ex
perimented with in recent years by 
several nations have all been aban
doned in favor of more generally 
useful types. 

Our greatest weakness in sub
marines is our almost complete 
lack of mine-laying vessels of this 
type. We possess only one sub
marine mine layer and it is the 
largest submersible ever built for 
the American Navy. This is a type 
which has been tried and found 
successful, and still we have ne
glected it. It is high time we made 
up our deficiencies. 

No discussion of this nature 
would be complete without a refer
ence to the anti-aircraft defense of 
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Courtesy "Jane's Fightlng Ships " 

corps will be equipped 
with 1400  tanks, 600  

World's largest submarine: the French Surcouf. Submerged displacement 4300 tons. 
Carries two 8-inch guns, besides a number of smaller ones plus many torpedo tubes 

artillery pieces, and 
more than 1 3 ,000  auto
matic and semi-auto
matic rifles, according 
to reports. This new 
unit is made possible 
by a recent appropria
tion which included pro
visions for procurement 
of 3000  tanks for the 
army. Only about 500  
are available at  present. 

ships and fleets. Mr. Edison has 
stated that airplanes have a tem
porary advantage over ships under 
modern conditions of warfare. Even 
if this be true, that advantage can 
be overcome by proper defense. 
Protection must be given the gun 
crews on all types of ships. In this 
respect, we are now progressing 
along the right course. Even our 
destroyers now have at least some 
of their guns mounted behind 
shields. The Wasp, however, our 
latest aircraft carrier, was commis
sioned with her anti-aircraft guns 
fully exposed to attack. Since at
tack from the air is precisely the 
moment when anti-aircraft weap
ons should be in use, greater pro
tection must be given their crews. 
The belief that the top-sides of 
battleships could be shot away and 
the ship still operated is no longer 
completely true since the elimina
tion of anti-aircraft weapons might 
leave the vessel open to fatal dam
age from attacking aviation. 

While additional anti-aircraft 
defense in the form of prot.ected 
guns must be provided on all ves
sels, thought should also be given 
to the provision of fighting planes 
as a part of the aviation comple
ments of the larger ships. Ships 
operating alone or in small detach
ments must be provided with their 
own means of defense against 
aerial attack. 

We are now contemplating the 
conversion of old destroyers into 
special anti-aircraft vessels ( the 

• 

U. S. T ANKS 

New Armored Corps Modelled 

After Those of Germany 

READERS learned from Captain 
McInerney's article in the Au
gust Scientific American that the 
tank set-up of the American Army 
differed greatly from that of the 
destructively successful German 

1 32 
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British have had them for some 
time ) .  Any such addition to a fleet's 
ability to defend itself against at
tack from the air must be encour
aged, but reliance upon special 
vessels for such protection might 
find the necessary craft in the 
wrong positions and leave a fleet 
open to serious damage. The air
craft defense of ships had best be 
concentrated on the ships them
selves. 

Even considering these critical 
remarks, we may rest content that 
our ships, generally, are today the 
equals, if not superiors, of similar 
ships in any navy. Our desire 
should be to keep them to their 
present high standard. Adequate 
defense cannot be obtained by the 
adoption of freak types. A well
rounded defense consisting of tried 
types is our salvation. We cannot 
expect to build the ship in which 
the characteristics of every type is 
embodied. We must revert to a 
policy of clear-cut divisions be
tween types, giving each the maxi
mum striking and defensive 
strength suitable to it. We must 
limit each ship to reasonable size 
in order to avoid too great a loss to 
the whole when any one is des
troyed. In short, we must continue 
the beliefs of earlier days and 
avoid, by all means, any tendency 
toward freakish types, for they 
have been found wanting in the 
past and have always been a sign 
of a weaker naval power. We can
not afford to be considered that. 

• 

Panzer Divisionen. Since publica
tion of that article, the War Depart
ment has announced adoption of 
tank tactics similar to those of the 
Germans and the creation of an 
armored corps of two divisions on 
an experimental basis. All tanks 
and other vehicles formally as
signed to the infantry and cavalry 
will be concentrated in the new 
corps which will consist of more 
than 13 ,000  officers and men. The 

This new, fully mechanized corps 
will be capable of striking at speeds 
of 50 miles per hour. It will prob
ably be equipped mainly, according 
to official comment, with a number 
of heavy units about twice the 
weight of present medium tanks. 
Our Army does not use the 70 or 
30 -ton monsters such as those in 
the German and French Armies, 
and at present there is no sugges
tion that such tanks might be built 
by the United States. 

"NORTH CAROLINA" 

THE photograph below shows the 
launching of the North Carolina, 
the second of two battleships 
launched this year, the two mark
ing the first expansion in our battle
ship force since 1 920 .  The North 
Carolina will be of 35 ,000  tons dis
placement and will carry nine 1 6 -
inch guns ; twelve 5- inch, 5 1  caliber 
guns ; and eight 5- inch anti-air
craft guns ; and four airplanes and 
two catapults.  She will be approxi
mately 35 percent welded instead 
of riveted, thus saving weight 
which can be utilized in other ways. 
Her cost will be an estimated 
$65 ,000,000 .  

Courtesy O U T  N4tJJI Magazine 

Launching the North Carolina, 
second of two launched in 1940 

SCIENTIFIC AMERICAN SEPTEMBER 1 940  



" AL L - A M E R I C A N "  W A R  

PROPAGANDA i s  a wondrous thing. It has made o f  Hitler, 
according to the welcoming phrases of German news
papers when he recently returned from the Battle of 
France : "A Genius for Commanding, "  "The Lord of 
Battle," "Leader from Darkness to Light."  It has made 
of him a legendary hero of the proportions of a 
Napoleon and a Caesar rolled into one. 

It will, however, help the logical processes of 
American thinking in developing our national defense 
if we remember that Hitler is but a man. Hitler does 
not direct the tactics of the German Army. Men 
trained in the science of war do the commanding. It is  
even doubted in some quarters whether it is his 
decision which unleashes the might of the Nazi columns 
according to the plans worked out by his military chief
tains. Theirs is the knowledge of war ; theirs must also 
be the knowledge of precise timing. 

But he has brought to war so many new weapons 
and methods? Has he? Definitely not. The blitzkrieg is 
about as old as war, but Sherman's march to the sea is 
sufficient as an example. Only the speed is new. Tanks 
in large numbers? Hannibal had his herds of fighting, 
warrior-carrying elephants. And the tank is but a 
British adaptation of the commercial tractor developed 
by Americans. Airplanes are, of course, from an 
American invention. Dive-bombing is wholly Ameri
can. Parachute troops? One radio commentator, whose 
authority we can trust, claims priority for the 
American Army in that tactic - even over the much
publicized Russian parachute experiments. But, we 
hear, the Germans are geniuses for indmtrial efficiency. 
Are they? They have but followed American technique 
for industrial planning and organization - a tech
nique in which we lead the world. Indeed, mass 
production, as a system, was invented by an American : 
Eli Whitney, of cotton gin fame. 

"Plan" is the whole secret of German success in war 
- plan, organization, co-ordination. And don't forget 
starvation - the tightened belts that made possible 
their tools of war. Hitler is not the secret. He is only 
the figurehead, the angel with wings of propaganda 
and feet of clay. It is German planning and doing and 
sacrificing that the world must beat. So far as Ameri
can national defense is concerned, we can beat it hands 
down - and a dozen times over. Are we going to do it, 
or sit back, play politics, and say "What's the use? 
Hitler is invincible" ?-F. D. M. 

H O T  O R  C O LD 

WILL hot water freeze faster than cold water? An 
excerpt from Science, printed on the "Browsing With 
The Editor" page in our August issue, says "No." This 
answer to an age-old question promises to stir up one 
of those minor controversies that make interesting 
speculation. 

Offhand, logic would plainly indicate that cold water 
should freeze faster than hot ; both must be cooled to 
zero, centigrade, and logic dictates that the temper
ature differential is such that cold water will reach this 
point long before hot water. But may not this be one 
of those occasions in which logic is so plain as to lead 
the logician astray? 

Such may be the case. Conflicting experimental evi
dence has been produced to answer the question both 
ways : hot water freezes first ; cold water freezes first. 
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Plumbers tells us that the pipes carrying hot water 
in homes will burst ( but not necessarily freeze ) before 
the cold water pipes, when exposed to low temper
atures over long periods of time. But it has been rather 
definitely settled that this phenomenon involves the 
question of differences in quantity of dissolved air in 
the two systems. 

What are the facts when the hot and the cold water 
are subj ected to low temperatures under identical and 
controlled conditions?  The family refrigerator, mix
tures of ice and salt, the cold-storage box of the neigh
borhood butcher - all offer experimental possibilities. 

No world-shaking revelations are promised by the 
answer to the question, but the editor will entertain 
the thought of publishing submitted results of con
trolled experiments made by readers. Here is a question 
that should be answered once and for all, if for no 
other reason than to prove or disprove the soundness 
of logic applied to a simple problem.-A. P. P. 

L I G H T  

"P EOPLE'S eyes never were intended to stand the more 
and more powerful illumination they are using today." 

"You've complained of tired eyes, yet now you install 
a big 1 0 0-watt lamp only 1 8  inches or so above your 
desk to tire them faster. It isn't intelligent."  

The desk really did seem pretty bright with the new 
lamp in its deep reflector ; and it kept on worrying 
office callers. "Why, that 's brighter than the sun," 
they said. 

One day in May, when the sun crept high enough in 
the sky to shoot a brief noonday pencil of light down 
through one of New York's canyons and directly on 
the desk, overlapping part of the lamp's illumination 
with a sharp demarcated area of its own, the facts came 
vividly and literally to light : The lamp-lighted area, 
considered too bright by callers, now seemed only 
dusky by comparison. It looked like deep shadow. 

The sun's light approaches 10 ,000  foot-candles but 
take 5000 as something like the natural outdoor level 
under which human eyes evolved. For regular reading, 
it is, however, pretty strong. 

The science of seeing, according to its ablest author
ity, Dr. M. Luckiesh, Director of General Electric's 
Lighting Research Laboratory, reveals evidence that 
you could read this printed page easiest at 1 0 0  to 1 0 0 0  
foot-candles. A s  a temporary compromise i t  recom
mends at least 50 to 1 0 0  for difficult reading and 2 0  
t o  50  for ordinary reading. 

It 's easy to underdo working illumination - hard to 
overdo it. On lighting, the world is steadily learning 
a new set of values - higher. Ultimately, they'll go 
much higher, in accord with good science.-A. G. 1. 
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Mud ,  C o nc r e t e ,  ond O i l 
the pipe and the walls of the hole. 
It must keep moving, carrying up 
cuttings, lubricating the pipe, and 
preventing cave-ins ; otherwise the 
drill pipe will stick and the hole 
be lost. 

Dr ill ing Mud , Tr eated L ik e  a Fav or ite 

Chil d ,  Mak es Pos s ibl e W ell s Mil es Deep 

Hopkins knows mud and treats 
it . like a favorite child, for this 
sticky substance has given him an 
enviable record. He starts it down 
weighing exactly 95 pounds per 
cubic foot. After it has mushed 
through deep shale hot enough to 
boil water and has picked up a 
load of gas, he runs it through a 
series of paddles operating in vac
uum, and returns it to a nearby 
pit to await the next trip down. 
The agitator removes the gas and 
reconditions the mud. 

A N D R E W  R. BOO N E  

IN THE summer o f  1 8 5 8 ,  Col. Ed
ward L. Drake, a former railroad 

conductor willing to gamble on a 
strange new venture, started the 
first test bit into the earth at Titus
ville, Pennsylvania. He drove down 
a 3 6 -foot casing and, using a wheezy 
six-horsepower engine, drilled in
side the pipe. At a depth of 69 % 
feet, the Colonel discovered oil 
for the first time in history, and 
shortly thereafter sold his output 
at 60 cents a gallon. 

Across the continent in sun
baked San Joaquin valley, near 
Wasco, California, a diminutive 

Checking specific gravity of 
mud returned from circulation 

tool pusher named Louie Hopkins 

recently completed, for the Conti

nental Oil Co., his ninth hole deeper 

than 1 3 ,000  feet. One of the wells 

drilled by Hopkins, the KCL-A2, 

hit bottom at the world's record 

depth of 1 5 ,004 feet, 2 1 5  times 
deeper than Drake's discovery. 
Whereas Drake's "Folly, "  as en
vious diehards dubbed the first ex
ploration 82 years ago, barely 

pricked the earth's surface, in nine 
tries Hopkins has directed the bit 
downward a total of some 22 miles. 
From his deepest well oil is flowing 

134  

upward more than 2 % miles. In
stead of 60 cents a gallon, this oil, 
brought in at a cost of $300 ,000 ,  
fetches on the current market less 
than the small sum of three cents 
a gallon. 

Diamond-tough drilling steels, 
borers ranging from bomb-like 
structures to rock smashers con
sisting of cones which rotate with
in revolving bits, new and more 
powerful steam engines capable of 
shoving mud down inside the drill 
pipe and thousands of feet upward 
again, basket-like cement plugs 
and pipe whose threads will not 
pull apart under the tremendous 
weight of 500  tons, make it pos
sible to reach deep sands and bring 
their loads of black gold into pro
duction. 

M
UD testers and cement mixers 

make possible fast drilling and 
completion of wells uncontami
nated by water and sand. On every 
deep-test rig you'll find a mud en
gineer on the job constantly. Drill
ing mud is a mixture of water and 
some powdery non-metallic min
eral, such as gypsum, often fortified 
by several chemIcals, including 
chestnut extract and quebrach. It is 
pumped down inside the drill pipe, 
out through the bit and up between 

When at last the bit penetrates 
oil sand, cement men drive up with 
their mixers and prepare to wall off 
any water which may leak down 

Expanding brass baskets keep 
concrete from below the casing 

When concreting a deep oil well, men must work at top speed. The mix 
must reach bottom and return outside the casing before it begins to set 
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The wooden blocks that are 
used when concreting a well 

from upper formations. Two plugs 
and an expanding basket make 
possible effective shut - offs. The 
basket is lowered to the bottom, 
and expands when concrete be
gins to press against its insides. 
This prevents the mix from mov
ing down into the oil formation. 
A wooden block containing a hole 
through which the concrete may 
escape slides down the casing, fol
lowing the basket to bottom. After 
the block goes a column of con
crete, followed by an upper block 
which separates the concrete and 
the mud which powerful pumps 
force down against the upper 
block. 

Not long ago a cement crew 
slashed open 1400 sacks and forced 
the mix downward, cementing a 
California well 1 1 ,000  feet deep in 
3 0  minutes, 3 0  seconds. That was 
one record. "Shucks,"  commented 
the foreman of another crew next 
day, "we placed 2000 sacks in 24 
minutes, 40 seconds."  What he 
meant was, 50 workmen had pre
pared the mix, and two batteries 
of pumps had forced the gray slush 
down more than two miles and up 
4200 feet between the casing and 
rocky walls of the hole in that 
time. Meanwhile, to prevent a j am, 
the cables had been picking up and 
lowering 425 ,700  pounds of drill 
pipe in 1 5 -foot steps, as easily as 
you lift a kitchen chair. 

Wells four miles deep are a def
inite possibility during the next 

few years. May they go on down 
farther to unexplored horizons, 
tapping little-known sediments 
that were laid down in remote geo:" 

logic ages? 
Colonel Drake little dreamed that 

his 25-barrel production would 
multiply by millions. He batted 
. 1 000 by bringing in a wildcat when 
friends and relatives hooted at his 
wild dreams. Louie Hopkins batted 

• • 

. 666  on his nine deepest wells, but 
the six flowing today came in with 
440 times more oil than the col
onel found. Louie is ready to try 
his luck with a four-mile hole. All 
he wants is a good head of steam, 
enough pipe to reach bottom and 
a mixture of mud and chemicals 
which he knows from experience 
will keep the rig turning until he 
gets there . 

• 

Under  M o h i l e  River  
Vehicular Tunnel Built On Land, Floated 

Into Place, Shows Engineering Advances 

R .  G. SKER R E T T  

MOBILE, Alabama, o n  the much 
traveled old Spanish Trail, has 

built, at a cost of $4 ,000 ,000 ,  a dif
ferent type of subaqueous tunnel 
for the convenience of automotive 
traffic. The tunnel will shorten the 
east and west route by 7 %  miles, 
and will materially reduce heavy 
traffic congestion. 

Mobile is at the mouth of Mo
bile River and at the head of Mo
bile Bay at a point 3 0  miles inland 
and north of the Gulf of Mexico. 
The city is Alabama's historic and 
only seaport. It is on the west bank 
of the stream, opposite Blakely 
Island. 

Work on the Bankhead Tunnel, 
as the river underpass is called, was 
started in July of last year. It links 
Mobile with Blakely Island and 
connects with a 1 0 % -mile cause-

, I ! . • � , .  j 

way extending eastward from the 
island and spanning several nar
row water gaps. 

The under-water sections of the 
tunnel were built at a local ship
yard, launched one by one, towed 
to a nearby slip on the west side 
of Blakely Island, and there 
brought to a stage of near comple
tion before being moved to and 
sunk in a deep trench dug in the 
river bed. Five of the seven sec
tions are each 298 feet long, and 
the two other sections . are each 225 
feet long. The under-river struc
ture has a total length of 2000 feet ; 
and near each shoreward end there 
is a transition section which con
nects with a rectangular or box-like 
section of the tunnel. At the Mo
bile end, an open ramp approach 
extends downward from the street 
level to the portal of . the western 
section. On Blakely Island, the 
steel box section runs right up to 

Partly finished steel framework of an under-river section. Steel plating 
covered the outer octagonal ribs, and concrete filled the space thus made 
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The top of the outer shell of this tube at Blakeley Island is open so that 
workmen may install wiring conduits, pour the concrete, and so forth 

the ground surface, and is equipped 
with a steel gate which may be 
closed, in time of hurricanes, 
against water piled up on the island. 
The Bankhead tunnel has a total 
length of nearly 3390  feet between 
grade levels, and its roadway is 2 1  
feet wide for two traffic lanes -
eastbound and westbound. 

The Bankhead Tunnel is simi
lar in principle to the Detroit Tun
nel, built in 1 930 ,  but differs in a 
number of particulars which rep
resent engineering advances. Each 
tubular section of the under-river 
divisions is made up of an inner 
steel cylinder 30 feet in diameter 
surrounded by an octagonal steel 
tube that has a minimum diameter 
of 34 feet. The two concentric tubes 
were tied together by equidistant 
radial ribs, and the spaces between 
the two tubes filled with concrete 
before being finally sunk in the 
trench and covered. The inner tube 
of each section is lined with rein
forced concrete not less than 1 8  
inches thick. The top of the tun
nel, in mid-channel, is about 46 
feet below the level of mean low 
water. 

Each end of each tube was 
sealed temporarily with a water
tight steel bulkhead before launch
ing ; and concrete was poured into 
the inter-tubular space to a height 
of 10 feet to give each section sta
bility when it was first launched. 
Steelwork was put together by 
welding ; and, before launching, 
each tube was coated with soapy 
water and subj ected to internal air 
pressure-any leak promptly blew 
tell-tale bubbles. 

At Blakely Island, openings were 
cut in the top plates of each inner 

tube to give temporary access to 
the inside of a section so workmen 
could place the concrete lining, the 
conduits for power, lighting, and 
telephone circuits, the roadway 
slabs and the ventilating duct be
neath the mid-section roadway for 
a distance of 400 feet. That done, 
the access hatchways were sealed, 
and the sections, starting at 
Blakely Island, were floated to the 
trench and sunk. 

At the trench, the last of the 
concrete was poured into the 
spaces between the inner and outer 
shells until a section lost its buoy
ancy. It was held suspended in a 
sling and lowered deliberately. 
Succeeding sections were brought 
together by pulling the newly laid 
section, with ratchet turnbuckles, 
snugly against one already in
stalled. A projecting ring on one 
fitted into an annular recess filled 
with a rubberized gasket on the 
other. Divers did this work. Later, 
the j oint was covered on the out
side with concrete poured under
water. Finally, when bulkheads 
were cut away, adj acent inner 
tubes were tied together by a 
welded ring of steel. 

One ventilation building, on 
Blakely Island, is equipped with 
exhaust fans only which suck 
vitiated air into ports on both sides 
of the roadway level for 400 feet 
in the mid-section of the river part. 
No fresh air is blown into the tun
nel, but the action of the fans at 
the low point is counted upon to 
draw fresh air inward and down
ward from both portals and main
tain proper circulation. This ar
rangement is based upon experi
mental work of the U. S.  Bureau 

of Mines. An unusual feature of 
the illumination is that, while 
lights are arranged to give proper 
illumination at all points in the 
tunnel, special additional lights are 
installed near each portal. These 
latter lights burn only during the 
day, their purpose being to make 
the transition more gradual for the 
eyes of the driver as he enters from 
the strong outside sunlight. 

ROAD PROTECTION 
Bags of Green Concrete 

Laid as Rip-rap 

ONE of the most troublesome prob
lems of road building and main
tenance is that of protecting slopes 
against erosion. Where run-off is 
rapid and in large volume, it is 
practically impossible to start 
sufficient plant growth to root the 
soil in place. In such cases, en
gineers often resort to use of rock 
rip-rap.  In California, on some 
sections of highway, engineers are 
making their "stones" and, in ad
dition, are making them so that 
they dovetail. 

Because of bad wash-outs along 
high way slopes, and particularly 
where the water action is of such 
tremendous power that boulders 
five to eight feet in diameter are 
carried away, the slopes are being 
lined with bags of concrete. As an 
accompanying picture shows, these 
bags are filled with green concrete 
and then laid on the embankment 
in even, horizontal rows. In their 
damp state, the filled bags press 
down, one layer upon the other, so 
that when they harden, they fit into 
and hold each other tightly. The 
finished slope presents a pleasing 
appearance that could never be at
tained by use of rough stones. 

Engineers are watching the re
sults with this form of slope pro
tection, for it is believed that it will 
be superior to ordinary rip-rap. 

Man-made "stones" protect road 
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IDAHO WHITE PINE SUPPLY-White pine is being 
drained from the famous Idaho forest lands two and a 
quarter times faster than Nature restores it. By replant
ing now, stopping fires, and cutting timber scientifically, 
we can make restoration balance use in five decades.
"Forest Increment in North Idaho," U. S. Forest Survey 
Release No. 18 .  

HIT BY CARS.-In one group of pedestrian fatalities 
caused by automobiles in Wisconsin, 81 percent of the vic
tims were unfamiliar with the operation of the vehicle 
which caused their deaths. Doubtless this condition is 
general, for Connecticut reports 94 percent of pedestrian 
fatalities were people not licensed to drive.-Highway 
Research A bstracts, July, 1940.  

PLANES BY THE POUND.-The thousands of warplanes 
Uncle Sam is ordering for defense will cost about $7.50 a 
pound. The announced goal of 50,000 a year means the 
production of over half a billion pounds of airplanes, 
engines, and propellers.-Science Parade, July 13 ,  1 940. 

LIGHT AND ACCIDENTS.-The National Safety Council 
estimates that 5 percent of industrial accidents-in other 
words, $75,000,000 worth-are caused by poor light.
Industrial Bulletin of Arthur D. Little, Inc., Number 153 .  

RENTED AIR CONDITIONING.-An air conditioning 
system that can be rented by the day or evening, along 
with the auditorium it serves, has been installed in the 
JeWIsh Community Center in Detroit. Ice is used to pro
vide cooling during periodic uses of the system.-Refrig
eration and Air Conditioning, June, 1940. 

FURNACE RECORD.-A blast furnace of the Otis Steel 
Company has probably achieved the record of operating 
for the longest period of uninterrupted use ever obtained 
on a single blast furnace lining. From May 1930 to May 
1940 it operated continuously without being blown out, 
producing in that 10 years 1 ,735,500 gross tons.-Hill & 
Knowlton notes, May 17,  1940.  

STRAIGHT ROAD.-An Italian "autostrad" across North 
Africa has one stretch 400 miles long without a sharp turn. 
-W. C.  Lowdermilk, American Forests, July, 1940.  

SHIP UNLOADING.-Ships that unload themselves with 
the aid of belt conveyors, which have been in use for more 
than 20 years on the Great Lakes, are beginning to win 
acceptance on the Atlantic Coast, where the second ocean
going vessel thus equipped has recently been put into ser
vice.-Oil-Power, July, 1940. 

FOREST FIRES.-It is not improbable that, in the day
light hours, an average of one forest fire is set every two 
minutes in the United States-probably every minute 
during the vacation months. This is an indictment of 
people who are careless in the use of tobacco, because that 
is the cause of most of our forest fires.-News, New York 
State College of Forestry. 

LOCOMOTIVES.-The American railroads have 46,544 
locomotives, of which number 45,2 1 0  are operated by 
steam, 882 by electricity and 452 by gasoline or oil.
Association of American Railroads. 

CONSERVATION FOR DEFENSE.-Conservation today 
takes on new importance because of the urgency of na
tional defense. A country's natural resources sustain its 
defensive and combatant power. This is true of forests no 
less than oil and other natural resources.-American 
Forests, July, 1940.  

ARTIFICIAL RUBBER COST.-The cheapest commercial 
"synthetic" rubber today costs about twice as much. as the 
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natural product.-Lawrence A. Wood, Ph.D. ,  Circular 
C427, National Bureau of Standards. 

SILICOSIS.-During 1939,  91 miners were certified to 
have died of silicosis and 355 certified to have been dis
abled by the disease in the South Wales coalfield.-Nature 
(London) ,  June 22, 1 940. 

AIRPORT PAVING.-The new Washington, D.  C. ,  airport 
will have a total asphalted area, including four huge run
ways, parking areas, and roads, equivalent to 83 miles of 
highway 18 feet wide. What is purported to be the world's 
largest airport, in Newfoundland, has the equivalent of 
1 1 6  miles of 18-foot asphalted paving.-American Petro
leum Institute, July 7,  1940.  

ON THE 'PHONE.-Ameri cans, person for person, tele
phone 14 times more often than the rest of the world. 
Furthermore, this country has about half the world's tele
phones, and makes something like 1 000 calls a second.
Telephone News Bulletin, May, 1940. 

INDUSTRIAL ALCOHOL.-Approximately 198,467,000 
pounds of corn and 202,63 1 ,000 gallons of molasses are 
annually manufactured into industrial alcohol.-Monsanto 
Magazine, May, 1 940. 

SHOCKING EELS.-An electric eel may discharge as 
much as 1000 watts of electricity at a voltage of 600. This 
discharge is at the frequency of 200 or 300  times a second. 
-The Lamp ( Standard Oil Company of New Jersey) ,  
April 1 940. 

MORE SOYBEANS.-Soybean production in the United 
States has multiplied 22 times in the past 15 years, 1 7  
times i n  the past six years.-American Chemical Society. 

BULLS SEE NO RED.-The popular idea that bulls fight 
when they see red has long been exploded. The bulls are 
color-blind. It is the movement, not the color, that in
furiates.-Science Parade, May 6, 1 940. 

EXPLOSIVES BY RAIL.-Railroads of the United States 
and Canada in the past 13 years have transported billions 
of pounds of high explosives, including dynamite, black 
and smokeless powder and explosive ammunition, without 
accident, death, or inj urY.-Association of American Rail
roads. 

STOP AND GO.-A mere 15 years ago, a green light on 
Fifth Avenue, New York City, meant "stop," yellow meant 
"go," and red meant "caution."-Science Parade, May 4, 
1940. 

AUTOMOBILE EXHAUSTS.-Gasoline burning in auto
mobiles produces enough carbon dioxide in a year to make 
160,000,000 tons of "dry ice."-The Lamp ( Standard Oil 
Company of New Jersey ) , April 1940.  
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Helicopters 

Rotating-Wing Aircraft Exhibit Desirable 

Characteristics for National Defense 

A L E X A N D E R  KLE MIN 
Aviation Editor, Scientific American. 
[n charge. Daniel Guggenheim School 
of Aeronautics, New York University 

THE writer of these notes has 
been criticized for allowing the 

school of aeronautics with which 
he is associated to give real atten
tion to rotating-wing aircraft at a 
time when the airplane is so im
portant as a means of national de
fense ! But is it not possible that 
rotary-wing aircraft-autogiro or 
helicopter-will also serve most 
usefully in national defense? At 
least a wise and experienced engi
neer-Igor Sikorsky-is of this 
opmlOn, and voiced his views 
strongly and persuasively at a re
cent meeting of the Society of 
Automotive Engineers. 

The airplane, by the nature of its 
design, will always be faster than 
the helicopter-say 500 miles an 
hour against a potential 300  miles 
an hour for the rotating-wing craft. 
However, for defensive military 
purposes the helicopter can per
form in a number of ways which 
are impossible for the airplane. Let 
us quote Mr. Sikorsky. 

"For example, to interpose an 
effective defense against bombers 
or dive bombers, the helicopter 
seems to me to be ideal. It can 
stand still in the air, thus affording 
a stable gun emplacement from 
which the gunner can await the 
moment-which must come either 
in altitude bombing or dive bomb
ing-when the bomber ceases all 
zig-zag maneuvering and flies a 
straight line for its quarry. Then 
the bomber is comparatively easy 
to hit. The helicopter, of course, 
can easily have altitude perform
ance up to 1 5 ,000 feet or more and 
can carry large-caliber machine 
guns or even cannon. "  

The helicopter can also remain 
poised above strategic spots. It can 
evacuate the wounded, particularly 
at night. By descending within 
reach of the ground to pick up man 
and litter, the helicopter can act 
as a perfect air ambulance. Again, 
said Mr. Sikorsky, "once launched 
from a battleship or cruiser the 
airplane can be recovered only by 

alighting on the sea, if it is smooth 
enough, while the craft is lifted 
aboard. Obviously, in battle, major 
units cannot stop to pick up air
craft even if conditions of wind 
and water make this possible. The 
helicopter however, would require 
only a platform or deck space of 
about 40 feet square from which to 
take off and on which to land. It 
could follow every dodging move
ment of the surface craft, flying 
backwards, sideways or forward at 
will and always itself afford a 
steady firing point for its defensive 
guns."  

Landing gear for the helicopter 
would be rubber bags rather than 
wheels and on these bags the ma
chine could use land, water, ice, 
snow, a vessel, or a building for a 
take-off or landing. Pilots could 
be trained to fly a helicopter with 
relative ease. 

Mr. Sikorsky has made a logical 
and strong plea which should not 
be forgotten. 

• • • 

AIRSHIPS 

Still Hold Possibilities for 

Military Purposes 

C ENERAL opinion, public and aero
nautical, is that the airship is dead, 
that it is too slow and vulnerable 
for fighting purposes, too slow for 
transocean.ic passenger work when 
the Clipp;ers can fly three times as 
fast. The Navy Department does 
not agree with this view. A special 
board on the lighter-than-air 
situation reports to the effect that 

in spite of all disasters and speed 
inferiority, relatively small rigid 
airships should be built. 

With its ability to carry air
planes, the rigid airship can be 
best compared with a cruiser or an 
airplane carrier. The cruiser is 
capable of about 3 0  knots sustained 
speed for three days ; the modern 
airship can deliver 60 knots for six 
days. The airship can be conceived 
as an airplane-carrier immune to 
mines, torpedoes, and submarines, 
which could well proceed overseas 
and, lying well off an enemy coast, 
launch a successful airplane at
tack. The airship would be most 
useful in long range observation, 
scouting, reconaissance. 

Of course, we could cite many 
arguments against further airship 
effort. But to build a small dirigible 
of 3 ,000 ,000 cubic-feet capacity, at 
a cost of $3 ,500 ,000 for training of 
personnel and experimental pur
poses is an idea worth considering.  
-A. K. 

ENGINE 

"Submerged" Design Increases 

Flying Efficiency 

As the drag of landing gear, ex
ternal supports, and even of the 

. . fuselage is reduced, and the air
plane approaches the ideal of the 
" 'flying wing," it becomes more and 
more important to eliminate the 
drag of exposed engine nacelles. 

Two views of the "submerged" 
Lycoming engine for aircraft 
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Designers advocate the "sub
merged" engine-that is, an engine 
which is enclosed completely with
in the wing-and argue that the 
hidden engine will decrease fuel 
consumption and increase speed. 
Now, the Lycoming engine division 
of Aviation Manufacturing Cor
poration has produced a novel 
"flat" engine which should meet 
with immediate application in our 
military and naval aircraft. 

The Lycoming flat engine is illus
trated in two of our photographs. 
There are 12 cylinders, six on 
each side of the crankshaft. The 
over-all height is only 37 inches 
compared with the 4 9 - to 54-inch 
diameter of the conventional radial 
air-cooled engine. The low frontal 
area and low height makes it per
fectly feasible to house the engine 
completely within the wing. Of 
course, the problem of airplane 
balance has to be met, since the 
weight of the radial engine is lo
cated quite far forward, relative to 
the rest of the airplane, but de
signers will meet the situation. 
Also, the flat engine, being liquid 
cooled, has to have a radiator. But 
the radiator can be filled with Pres
tone which operates at a much 
higher temperature than water, 
and hence the radiator can be quite 
small. Further, the radiator can 
be ducted or streamlined partially 
in the under side of the wing. 

Side view of the Ercoupe, practically spin-proof 

Altogether this is a praiseworthy 
and promising development, which 
comes at the right time in the na
tional defense emergency.-A. K. 

RIVETS 

Salvaging Methods Cut Costs 

in Airplane Assembly 

P RODUCTION engineers of the 
Glenn L. Martin Aircraft Company 
long ago discovered that it was 
cheaper to let lie the rivets dropped 
accidentally on the airplane assem
bly floor than to have operators 
take time out to pick them up. The 
riveter's  time is valuable ; a skilled 
worker is expected to drive 1 000 
rivets a day. Nevertheless, dropped 

rivets represented a real problem, 
since a pound of aluminum rivets 
costs approximately one dollar, 
and some 60 pounds of the rivets 
were swept up every day. A team 
of boys used to sort out the rivets 
by hand, but it was slow and un
economical work to separate the 
round-head and flat-headed rivets 
and those of varying lengths and 
diameters. 

Now the tool designers have de
veloped a rapid, semi-automatic 
process. An electro-magnet is 
passed over the floor sweepings, 
snatching up extraneous steel and 
iron material. The residue is 
chiefly rivets of some 1 5 0  different 
kinds. Next, a series of sifters sort 
out the rivets for diameter in much 
the same way as gravel is graded. 
Then a mechanical device separates 
the rivets for length ; the rivets 
travel around the perimeter of a 
wheel until they are knocked off 
by the length gages. To expedite 

Steps in salvaging rivets. 
Lower left: Sorting for diam
eter with sifter. Above: Sorting 
for length. Below: Separating 
round-heads from flat-heads 
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the process further, a little hand
operated machine has been devel
oped which serves to separate 
round-heads from flat-heads. The 
round heads drop out first, the flat 
heads next. 

Obviously, our tool designers 
will play a not insignificant part in 
the national defense effort. 

UNCONVENTIONAL 

Combined Features Make 

Spin-Proof Airplane 

W E  have for several years been of 
the opinion that all the aerody
namic factors required to give us a 
spin-proof airplane were already 
available. A new, somewhat un
conventional airplane, the Ercoupe, 
seems to come near to this safety 
requirement. At least no inspector 
of the Civil Aeronautics Authority 
has been able to spin the new ma
chine. 

While the wing of the Ercoupe is 
thick throughout, and is externally 
unbraced, it is rectangular in plan 
form - there is no taper. With a 
sharply tapered wing, the tips stall 
first. With a rectangular wing it is 
the center section which stalls first . 
Moreover, the leading edge of the 
center section is brought down to 
a sharp V, and this again tends to 
make the center stall first. With the 
center stalling first, there is  no 
tendency to fall off on one wing -
an initial step in the spin. Again, 
the two rudders are quite clear of 
the fuselage, being carried at the 
ends of the horizontal tail surface. 
Therefore, at high angles of attack, 
with the nose pulled up sharply, 
the vertical surfaces are not 
blanketed in any way, and retain 
their full effectiveness. 

But there is still another factor 
which is a spin safeguard for the 
novice pilot . The upward travel of 
the elevator, which of course tends 
to raise the nose of the aircraft, is 
strictly limited. Thus the novice 
cannot readily put the machine in 
a stalled attitude.-A . K. 

1 39 



------------ S C I  E N T I F I e  R E S  E A R  C H ------------

N o  Sh ort- Cut Ho rticu lture  

Plant Growth Chemicals Require Pains-

taking Care. Promise Significant Results 

P H I L I P  H. 8 M I  T H  

THERE is a widespread impression 
that chemistry is leading hor

ticulture and agriculture into a 
new era, marked by the abolition 
of the hoe, the wheelbarrow, and 
the spraygun. Given a pill or a 
powder and the novice will become 
an expert overnight, flowers and 
vegetables will increase from half
dollar to dinner plate size, and 
meals will be plucked from fire
escapes. But why go on?-your 
imagination is as good as mine. 

Plant chemicals can accomplish 
wonders. Some make possible plant 
growth in water solutions, quite 
remote from soil ; some will stimu
late root growth on cuttings ; others 
will make fruit form without pol
lination. There is one chemical 
which induces root growth on 
backward plants, and another 
which enables the hybridizer to 
create new varieties which nature 
might never get around to do. 

nutrient, and in the method of 
feeding. Experimenters seem to 
favor the system known as gravel 
and cinder culture. Here, the plants 
actually grow in gravel or cinders 
and are fed periodically by sub
irrigation. 

Successful tank culture calls for 
sunlight and air. These elements 
are quite as essential to growth as 
in soil culture. Thus an immediate 

Science Service photograph 

precise timing of every operation. 
Gravel and cinder culture is 

recommended as having these ad
vantages : elimination of cultiva
tion, watering, weeding, fertilizing, 
soil changes, and many soil-borne 
diseases ; control of the type of 
growth ; and virtually automatic 
operation. However, these ad
vantages must be weighed against 
the cares outlined in the foregoing 
paragraph to determine the net 
gain, even assuming profitable 
operation. Some people prefer 
scratching the soil to reading ther
mometers, minding valves, or 
keeping accurate records. 

The number of persons operating 
commercially successful hydro
ponic farms can be counted on your 
fingers, although the number will 
doubtless increase. It is a highly 
exacting and specialized perform

ance and at this stage its 
costs are such as to limit 
its practical possibilities 
to areas where out-of
season crops demand 
premium prices, where 
there is lack of good soil, 
or where the soil is so 
poor that it takes heavy 
outlay to keep it at par. 
Certain geographical sec
tions are unsuited to hy
droponics because in off
season, when crops are 
wanted, the sunlight is 
inadequate. 

In reporting these wonders, 
scientists have given fact, not 
fancy, and no further confirmation 
is needed. All fact can be visually 
substantiated in this or that lab
oratory. But the layman asks the 
significance of all this to him. "Can 
I ,"  he says, "get results with the 
chemicals ? Is water culture com
mercially feasible ? Can grandma's 
begonia be reproduced by a tyro ?"  

At  the risk of  posing as  an  old 
meany, I must declare that horti
culture is about where it was before 
the advent of these chemicals, ex
cept that there are probably more 
bugs in the world. But the use of 
chemicals introduces something 
new, promising, and anchored in 
scientific fact. It offers means to 
experimentation and acquisition of 
knowledge about plants ; it prom
ises little ease and less profit. 

Colchicine doubled the chromosomes in 
this peach tree at Beltsville, Maryland 

D
EVOTEES of hydroponics 

declare that tomatoes 
have been raised success
fully in water solution 
and the fruit is of superior 
quality. This is true. But 
it has not been proved 
definitely that the same 
care and control applied 
to soil culture would not 
produce a comparable 
crop. The successful hy

Gardening without soil, various
ly called tank culture, tray-farm
ing, and hydroponics, has devel
oped fast and in a number of 
directions. There is now great 
variety in form and composition of 
tanks, in the constituents of the 
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requirement is outdoor or green
house · location, and whatever the 
solution fed, it must be properly 
aerated. Temperature, too, is im
portant and for best results there 
must be a carefully controlled 
differential between air and solu
tion temperatures and between day 
and night temperatures. Once the 
general procedure has been de
termined, there remain such tech
nical problems as : character of 
water used, acidity of the solution, 
proper replenishment of salts in 
the nutrient to replace unequal 
consumption by the plants and 
losses by precipitation, toxic 
effect of tanks and beds, and the 

droponitian is a man who has ac
quired an intimate knowledge of 
the plant he grows-its habits and 
climatic needs, its mode of propa
gation, and the control of pests and 
diseases-usually from previous 
soil culture. 

The uninitiated believe the criti
cal factor in hydroponics to be the 
chemical formula, but this is 
secondary to the facts just men
tioned. The problem of what to 
feed has been pretty well solved 
and formulated chemicals can be 
bought in the market. Of the 
several formulas in use, there is 
little variation. A good all-around 
composition calls for potassium 
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phosphate ( monobasic ) ,  potassium 
nitrate, calcium nitrate, and mag
nesium sulfate, to which is added 
minute amounts of iron, boron, 
manganese, zinc, and copper. 
Waters differ greatly as between 
geographic areas, hence the ex
perimenter must modify basic solu
tions to obtain proper salt content 
if he would obtain good results. 

Far more interesting than the 
water-solution chemicals are the 
hormone-like substances which 
modify or regulate plant growth. 
These chemicals are called "hor
mone-like" because they are sub
stances thought to act like un
known plant hormones. They are 
not laboratory syntheses as is 
widely believed. As a maller of 
fact, those which induce root 
growth have never been found in 
plant life. There are some 50 of 
them known to scientists as being 
capable of playing tricks on plants, 
but there are only three in common 
use today. These are naphthalena
acetic, indoleacetic, and indole
butyric acids. Of these, the last 
named has proved most satisfactory 
because it is effective over a wider 
range of concentrations. 

THE root-inducing power of these 
chemicals is unquestionable. If 

they are applied to leaves or flower 
stalks, for example, roots will 
grow from the places touched. The 
immediate, practical value of these 
substances is in the propagation of 
plants and shrubs from cuttings, 
either to hasten the process of root 
formation or to make roots grow 
on cuttings of species ordinarily 
non-rooting. Common practice is 
to dip the basal end of cutting in a 
solution of indolebutyric acid for 
24 hours, or to dust with a powder 
composed of hormone and talc ; 
otherwise propagation technique 
remains unchanged. 

It would be a serious mistake to 
assume that these substances are 
infallible because they have had 
certain unparalleled success. Com
bined with the capacity to induce 
roots, is a like power to retard 
growth and inhibit bud formation. 
Sometime the technique may be 
worked out to take advantage of 
these added powers, but at present 
they impose care lest too strong a 
concentration kill the entire cut
ting. Root inducers do not elimi
nate the seasonal factor in propaga
tion, nor will all species respond to 
their coaxing. Every variety of 
plant or shrub has its own pecu
liarities which must be given con
sideration. In general, leafy cut-

tings respond much better than 
hardwood cuttings, whatever the 
species. 

The hormone-like substances 
can do more than induce root 
growth. Artificial stimulation of 
fruit-that is, the formation of 
fruit without pollination-is one of 
the achievements. The classic ex
ample is the manufacture of red 
berries on the American holly. 
When the male tree is too far from 
the female tree to permit transfer 
of pollen, no berries are formed 
from the female flower. Here 

Courtesy Indus trial and Engineering Chemistry 
One way of drugging a plant: 
treating seeds with colchicine 

naphthaleneacetic acid comes to 
the rescue. Spraying the flowers 
with a solution of the acid will 
cause berries to be formed. They 
will be seedless, but who cares at 
Christmas. The practical value of 
this treatment is another story. The 
acid costs more per ounce than gold, 
and the most economical solution to 
the production of red berries would 
seem to be to plant more male 
bushes. However, this type of ex
periment hints at the future pro
duction of seedless fruits and 
vegetables-seedless tomatoes, for 
example, for persons allergic to 
tomato seeds. 

Experimenters report success in 
the use of these chemicals for re
storing the viability of seed. This 
would be a boon to seedsmen, not 
to mention the backyard gardener 
who invariably ends the season 
with a surplus of packaged seeds 
and hesitates to use them the fol
lowing year lest it spell crop 
failure. Other claims for these 
hormone-like substances are : ac
celeration of seed germination, in
crease of crop yield, inhibiting of 
fungi growth, particularly of the 
damping-off variety, increase of 
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Science Service photograph 
Simpler than soaking: painting 
slit twig-tip with colchicine 

callus formation in grafting, the 
speeding up of bulb development, 
and the building of better lawn 
turf. However, no use of chemicals 
has reached the "simply add hot 
water and serve" stage, and until 
the amateur can maintain a cheer
ful attitude in the face of failure, 
he would do well to await more 
conclusive proof of these last men
tioned wonders. 

Seed catalog fans have been 
given a genuine thrill this year by 
the announcement of a chemically
produced variety of marigold. This 
is the first commercial offering 
arriving from the use of the power
ful drug colchicine. 

THE discovery that colchicine can 
retard cell division and mUltiply 

the number of chromosomes in a 
plant has occasioned wide specula
tion. Are we about to see the fam
ily-sized vegetable? Is the genius 
of the laboratory about to produce 
a Frankenstein monster ? Well, 
there are limits to what colchicine 
will do. If breeding experiments 
begin with a squash, they end with 
one, although the new squash may 
be bigger and have qualities as
sembled to the breeder's taste. 

Colchicine does put a very valu
able tool in the hands of hybridizers 
and the result will most certainly 
be a quickening of new variety 
origination. What the drug really 
does is accelerate the natural 
process of breeding, to accomplish 
in comparatively short time what 
nature might take generations to 
do if, and when, she got around to 
it. 

A stumbling block to breeding 
has been the difficulty in producing 
hybrids that are fertile, hence 
capable of reproduction. Sterility 
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Hard-to-root holly. An example 
of chemically induced roots 

is the rule ; fertility the exception 
or the happy accident. These acci
dents are produced in nature with
out regard for time, and man's only 
improvement over the natural 
process has been to multiply the 
chances of an accident by mass 
planting and crossing. Colchicine, 
while not infallible, increases the 
number of chromosomes in many 
plants-doubling, tripling, quad
rupling, dropping one chromosome 
off or adding one-to produce fer
tile hybrids. Thus the progeny, in 
turn, become capable of breeding, 
and the work of crossing, re-cross
ing, and back-crossing can proceed 
apace until the desired qualities 
have been assembled within a 
single plant. 

It is conceivable that hybridizers 
may be able to use chemicals on 
annuals and give them a perennial 
quality. This would eliminate 
yearly planting. It might be that 
perennials could be endowed with 
qualities found only in annuals. 
There can be breeding to give 
plants resistance to diseases. This 
last has been accomplished already 
by older methods of trial and error, 
but now it can be done with more 
speed and certainty. Perhaps col
chicine will produce results which 
never could come about by the 
happy accident system. If this 
proves to be true, the potentialities 
of the drug treatment can hardly 
be estimated at this stage of devel
opment. 

The most recent chemical to be 
put before the public is Vitamin B 
sub-one. Extraordinary claims are 
made for it, but very few can be 
substantiated. Certain species, no
tably camellias, orchids, and gar
denias, are said to profit greatly by 
its use, probably because the plants 
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cannot themselves produce enough 
of the vitamin for proper growth. 
All plants must have the vitamin, 
but most plants manufacture it and 
most soils have it in sufficient quan
tity. If the humus content of a 
garden is adequately maintained, 
use of the vitamin is superfluous. 

If one tracks down to its source 
a tale of great success with Vita
min B-sub-one, it will be found 
very generally that the user has 
neglected to establish controls. 
Unless untreated stock is planted 
side by side with treated stock, no 
valid conclusions can be drawn. 
"Bigger and better" must always 
be qualified by reference to some 
controlled standard. 

All this work with chemicals has 
great significance. It is widening 
our knowledge of plant life and 
opening new vistas for scientific 

• 

EFFICIENT TURBINES 

Cheaper Electricity Should Come 

From New Installation 

MORE efficient and safer steam 
turbines, meaning cheaper elec
tricity for everyone, should come 
from the new, full-sized but com
pletely experimental turbine in
stallation displayed recently at the 
Schuylkill Generating Station of 
the Philadelphia Electric Company. 

The man behind this research, 
expected to furnish the bedrock of 
experience for tomorrow's sources 
of power, is F. T. Hague, engineer 
of the Westinghouse Electric and 
Manufacturing Company. In his 
laboratory studies he had pushed 
turbine steam operating charac
tedstics up to 1250  pounds pres
sure and temperatures of 900  de-

MIRRORS 

• 

exploration. Scientists and hybri
dizers will carry the work forward, 
but even the layman, if blessed 
with bright green thumbs, can 
make a contribution. There are a 
host of variables and unknowns 
left to be worked upon in the field 
and every successful field operation 
can be a contribution. 

But don't forget. Plant chemicals 
are not labor-saving devices, nor 
are they panaceas for horticultural 
ills. If their role is not fully appre
ciated, there can be bitter disillu
sionment. If applied commercially 
at this stage by those who are inex
perienced, they afford a quicker 
way to dissipate a fortune than 
raising chickens. They are, on the 
other hand, excellent tools for bet
ter and more intelligent plant cul
tivation, and their use offers the 
amateur an Al hobby. 

• 

grees-hot enough to melt lead. 
What he needed for a final test was 
a life-sized installation and a plant 
boiler capacity which could create 
the 1 2 5  tons of steam needed, each 
hour, to run such an installation. 
The plant of the Philadelphia Elec
tric Company provided such ca
pacity. 

Moreover, this installation had 
to have some means of looking in
side it and seeing how the turbine 
blades were vibrating under the 
extreme shock. "To form a mental 
picture of this shock,"  Mr. Hague 
explains, "imagine a turbine blade 
moving 350  miles an hour abruptly 
entering a steam jet density moving 
1 2 0 0  miles an hour."  Oscillations 
at the rate of 126 ,000  times a 
minute occur in the blades, or 1 8 1 , -
440 ,000 per 24-hour day. 

Just as trees sway in a gale, so, 
too, do the turbine blades sway and 

ROTATING 
CYLINDRICAL 

/RC LIGHT 

���·����� _ _  -Jtr E" 
MIRROR \ TYPICAL 

M IRROR RECORD 

Optical system of the set-up for studying turbines in operation 
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vibrate under this super-hurricane 
of hot, "live" steam. If the vibra
tions are j ust right the blades enter 
into what engineers call resonance. 
Eventually they break off as their 
sway becomes greater and greater. 

While the turbine blades are 
whirling some 60 revolutions a 
second around the turbine shaft, an 
automatic camera takes pictures 
through a tiny quartz window in 
the shaft at the rate of two a second. 

"With this new apparatus,"  Mr. 
Hague explains, "a beam of light is 
carried through the shaft of the 
turbine and up into the blade itself, 
where mirrors reflect it out again, 
faithfully recording all vibrations. 
In this manner the harmonic move
ment of the blade can be recorded 
on film for any stated condition of 
operation. 

"The light beam, supplied by an 
arc lamp, is deflected by a station 
ary mirror into the rotating shaft," 
he pointed out. "A slanted mirror 
inside the shaft throws the light 
beam through a hole in the rotor 
disk and then through a smaller 
hole inside the blade, towards a 
small curved mirror on the end of 
the blade. This curved mirror sends 
back the light by way of the slanted 
mirror in the shaft, to a screen. 

"When the turbine rotates with
out vibration, the light point on the 
screen describes a circular path. 
But when the blade vibrates, the 
curved mirror mounted on the end 
of the blade deflects the light beam 
away from this path and waves or 
notches appear on the circle. The 
wavy circle described by the light 
is recorded on film by a specially 
designed speed camera. 

"By study of the resulting pic
tures the stresses on the blades are 
deduced directly from the mag
nitude of the waves by proper cali
bration. By shifting the mirrors, 
it is possible to measure side-to
side as well as back-and-forth 
vibrations."-Science Service. 

STAR "JACKETS" 

Iron Shells May Yield 

New Information 

F ROM iron "j ackets" which encase 
certain stars and give out peculiar 
kinds of ultra-violet light, incap
able of reproduction in laboratories, 
physicists hope to learn more about 
the atomic structure of important 
earthly metals. 

Reporting in the Astrophysical 
Journal on researches he has made 
at the McDonald Observatory of 

Three X-ray snapshots of bullets piercing blocks of wood. In center 
photo, note trail of lead; in right photo, bullet literally explodes wood 

the Universities of Chicago and 
Texas, Dr. Otto Struve, director of 
the Observatory and also of the 
University of Chicago's Yerkes Ob
servatory, declares : 

"The importance of this work 
consists in the fact that it provides 
information about some of the most 
common and useful substances, in
cluding chromium and titanium as 
well as iron. Such information ean 
be found only in the stars." 

The metallic j ackets around these 
stars are in gaseous form, at tem
peratures far higher than the boil
ing point of iron. Subjected to this 
intense heat, the atoms give off 
radiations which cannot be pro
duced on earth, partly because 
there is not enough gaseous 
iron on the earth, and also because 
such high temperatures cannot be 
reached. For this reason, physicists 
refer to these radiations as "for
bidden." - Science Service. 

X-RAY SNAPSHOTS 

Millionth of a Second With New 

Ultra-High Speed X-Ray 

A RIFLE is fired in the research 
laboratory, and a bullet tears 
through a block of wood placed 
between an odd looking glass tube 
and a flat aluminum box. A foot
ball player boots the pigskin from 
its strange perch atop the same 
box. A golfer drives a ball from a 
makeshift paper tee on the box. 

And in one millionth of a second 
-less than one twenty-thousandth 
of the time required to blink an eye 
-the glass tube produces and re
leases a heavy surge of penetrating 
X-rays. A few minutes later, on 
an X-ray film taken from the 
aluminum box and developed, 
Westinghouse research engineers 
can learn exactly what has hap-

pened during the millionth part of 
a second as the bullet plowed 
through the wood, the football 
player kicked the ball, or the golfer 
made his drive. 

Development of a new ultra
high speed X-ray tube which en
ables engineers to make these fast 
X-ray "stills" was announced re
cently by Dr. Charles M. Slack, 
research physicist for the Westing
house Lamp Division. 

Westinghouse engineers believe 
development of the tube may pre
sage a day when many desirable 
and hitherto impossible tasks may 
be accomplished. Machine and 
motor builders, for example, will 
be able to study internal strains in 
rapidly moving parts . Makers of 
sporting rifles, shotguns, and am
munition may determine any slight 
deflection of a bullet in its passage 
through a gun barrel, or observe 
the distribution of shot at various 
points in its flight from shotgun 
shell to muzzle. It is even held pos
sible that X-ray motion pictures 
may be made of such parts and 
obj ects, and many others. 

ATOMIC POWER 

Released Spontaneously 

By Uranium 

ATOMIC power is released from 
uranium spontaneously without 
atom-smashing bombardment with 
neutrons, two Leningrad physicists 
report in the Physical Review, 
American Physical Society j ournal. 
But the observations of the two 
Soviet scientists, Flerov and Pet
rj ak, hold out no hope that there 
will be any practical utilization of 
this energy from the splitting of 
the uranium atom. Only six fissions 
an hour were discovered.-Science 
Service. 
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speed in miles per hour to be ar
rived at quickly, and include allow
ances for varying co-officients of 
friction. They also serve as a per
manent record of the several fac
tors entering into the skid-speed 
test of the car. Computations by Which Police Can Work Out 

Driving Speeds from Skid Marks after Accidents 

Making skid tests requires that 
the car should not have been badly 
damaged. Nevertheless, in the case 
of severe damage it is still fre
quently possible to estimate the 
speed of the car by the quite accu
rate information now available as 
to the friction of tires on various 
kinds of pavement. Estimates of 
this type can be made by an ex
perienced man and, though not 
quite as accurate as in the case of 
skid tests, they nevertheless often 
show conclusively that the car in 
question was exceeding the speed 
limit. In one recent case a car left 
skid marks 145  feet long and was 
demolished in a collision in which 
five people were killed. When a K 
of 7 0  percent was assumed, a mini
mum speed of 55  miles per hour 
was given. To this was added the 
conservative figure of ten miles per 
hour for the velocity absorbed in 
the collision damage, showing that 
the original speed was clearly 
greater than 65 miles per hour. 

c .  w .  S H E P P A R D  

ALTHOUGH the determination of 
the minimum speed of auto

mobiles by the length of their skid 
marks has been known in courts of 
law for a good many years, it was 
not until quite recently that it was 
put on a systematic basis. Since 
1 9 3 8  such cities as Evanston, Illi
nois ,  and Pasadena, Caliornia, have 
been keeping a systematic record 
of all skid marks left on the street 
after traffic accidents, and in the 
later city, due to the unceasing 
efforts of Police Physicist William 
W. Harper, such evidence has be
come of increasing value in con
victing law violators. 

Let us consider a typical case 
which recently came before a west
ern court. A man and his wife were 
crossing the street. It was after 
dark, and in a section of the city 
which is not too well lighted. A 
driver ran into them, inflicting 
severe injuries. Measurements 
showed that the car skidded 65 feet 
after the driver applied the brakes. 
From simple calculations based on 
this evidence, his speed was shown 
to have been at least 40 miles per 
hour and, even in the absence of 
eye witnesses, he was convicted of 
exceeding the speed limit, on a 
basis of the skid alone. 

The computations involved in 
such a case are simple. Those who 
can recall their elementary physics 
wil� know that the distance d, 
whIch a body of velocity v will 
travel under a deceleration, a, is 
given by the formula v2=2 ad. This 
formula can be changed slightly to 
be more useful. If v is given in miles 
per hour, d in feet, and a is ex
pressed as K ( its percentage of the 
acceleration of gravity ) the equa
tion becomes v2=30 Kd. To illus
trate, let us suppose that a car has 
a braking power, K, of 70 percent. 
This means, that, during a stop it 
will have a force on it equal to

' 
7 0  

percent o f  its weight, which will 
slow it down at the rate of 22 .4 feet 
per second every second. This 
would be approximately the con-
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ditions encountered on dry pave
ment with ordinary tires. 

The value of K is known for a 
good many types of tires and road 
surfaces, but, unless it is impossible 
to do so, calculations are based upon 
test skids made with the car itself. 
This method makes use of the fact, 
as seen from the formula, that the 
length of a skid increases as the 
square of the speed of the car. One 
must remember that, once the car 
begins to skid, the length of the 
skid becomes a matter of tire and 
road surface, independent of the 
effect of the brakes. Any wheel 
which is not skidding will be so 
close to skidding as to be under 
substantially identical forces. The 
procedure is as follows : Assuming 
that the car is not severely dam
aged after the accident, three trial 
skids are made at a speed of 20  
miles per hour and under carefully 
controlled conditions. From the 
known law of skid distance, the 
minimum speed of the car before 
the accident may be found by 
simple arithmetic or by the use of 
a chart devised by Mr. Harper. 

These charts, on especially pre
pared cross-section paper, permit 

AS one might expect, courts have 
been slow to accept skid-mark 

evidence as conclusive. Judges 
have sometimes consented to wit
ness tests of the reliability of the 
method. One such test was made in 
Pasadena. In Mr. Harper's absence 
a skid was made at 33 miles per 
hour. He then was permitted to 

Skid marks 60 feet long, left by a car at the scene of an accident. Marker 
boards are shown laid on the pavement at ten-foot intervals by the police 
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Mr. Edison left of center; Mr. Smith ( see article below) second from left 

measure the marks and calculate 
the minimum speed. With little 
apparent difficulty he quickly de
termined the speed as being greater 
than 3 1  miles per hour. 

• • • 

EDISON 

One of His Co-Workers 

Supplies An Anecdote 

RECENT interest in the activities 
of that Grand Old Man of In
ventors, Thomas A. Edison, engen
dered by two motion pictures built 
around his life, gives added value 
to the photograph reproduced on 
this page. This picture, taken from 
a Mutoscope movie made in 1 909 ,  
is  claimed to be the first motion 
picture for which Mr. Edison ever 
posed. 

For the reproduction of this 
illustration we are indebted to Mr. 
Albert E. Smith, now of Hollywood, 
California, and formerly associated 
closely with Mr. Edison. The occa
sion on which this movie was made 
was one of Mr. Edison's anniver
sary dinners, given on Monday 
evening, December 20 ,  1909 .  

"Every year the moving picture 
producers of that day," writes Mr. 
Smith in a letter to the editor, "gave 
Mr. Edison an anniversary dinner 
at the Plaza Hotel. On this par
ticular occasion, before we went to 
the Plaza, we went to the old Vita
graph studios in East 14th Street 
and D. W. Griffith took the picture. 

"I was very well acquainted 

with 'the Old Man, ' " continues Mr. 
Smith. "He was called this affec
tionately by all who knew him. 
Usually at these dinners I would 
sit on Edison's right, not as a seat 
of honor, I think, but because my 
voice was high pitched and pene
trating and the right was his better 
ear. 

"Of the many stories told me by 
Mr. Edison is one that I think will 
bear re-telling. It regards the sale 
of his first patented invention-the 
duplex telegraph system. A group 
of men in New York had offered to 
buy the invention. Mr. Edison 
talked it over with his wife and 
they agreed that he should ask 
$3000 ; if the buyers would not pay 
that amount he would come down 
to $2000 but that was to be the 
lowest. 

"Mr. Edison met the group in 
New York and after some small 
talk they asked him if he had 
arrived at a price. Mr. Edison told 
me that he was so nervous that he 
stammered and could not get the 
figure out. A dictatorial man among 
the group of would-be purchasers 
of the system broke in with : 'Now, 
it' s  no use asking us a big price, 
Mr. Edison. We have made up our 
minds what we will pay and we 
won't pay a cent more. In fact, I 
may as well tell you that $40 ,000 
is  our limit . '  Edison told me that he 
nearly fainted but rallied enough 
to assent. 

"The contract was drawn up, "  
continues Mr.  Smith, "and Edison 
stipulated that he was to be paid 
in cash, in $5  bills. One of the men 
tried to talk him into taking a check 
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but Edison did not trust banks and 
very plainly said so. On the day of 
settlement he went to New York, 
signed the papers, and was paid the 
money. With the bills stuffed in the 
pockets of his suit and overcoat, 
Mr. Edison started home, fearing 
that every man who looked at him 
knew that his pockets were full of 
bills. 

"When Mr. Edison arrived home 
he was in such a funk that he sat 
up all night near the kitchen stove 
with a double-barrelled shotgun 
across his lap. By morning he was 
nearly exhausted and decided to 
take the advice that had been given. 
So he went back to New York and 
found the man who had previously 
suggested placing the money in a 
bank. On Mr. Edison's request, 
this gentleman took him to a bank 
and helped him to open an account. 

"Edison, in telling me of this ex
perience,"  concludes Mr. Smith, 
"said that he then went home and 
within a month had spent all the 
money. I was astonished and asked 
him how he had spent it. His reply 
was, 'On machinery. I had never 
before had a machine shop . Then 
I had a good one. '  " 

INVENTORS AID 

Physics Course Gives 

Background Knowledge 

INVENTORS and others who lack 
formal training in the fundamen
tals of physics, or who wish to re
view the subj ect, will be interested 
in a special course to be conducted 
this fall and early winter. Held at 
New York University, under the 
direction of Joseph H. Kraus, the 
course will include rudimentary 
principles of physics and their 
practical applications in a wide 
variety of industrial fields. 

At each session of the course 
there will be an open forum for 
discussion of new inventions, pro
posed developments, and so on. 

FLUXES 

Aids to Welding 

And Soldering 

T HE paradox of welding aluminum 
at a temperature below the melting 
point of the metal is achieved by the 
use of a welding flux developed by 
the Alwarth Chemical Corporation. 
The new flux is used to coat the 
ordinary welding rod which con
tains approximately 5 percent sili
con . The weld may then be made 
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without sweating the parent metal ; 
hence, the area adj acent to the 
weld retains its full strength and 
ductility. 

Another flux for use on stainless 
steel, and made by the same com
pany, is said to eliminate the un
pleasant fumes ordinarily present 
in stainless steel soldering. 

Still another flux may be used on 
rusty iron, dirty brass or copper, 
or, in fact, any metal except alumi
num. By its use, retinning of rusted 
surfaces can be done with a mini
mum of labor. 

AVALANCHES BOMBED 

Explosives Break Loose 

Snow and Ice 

WHILE much of Europe has felt 
the destructive power of bombs in 
recent months, at least one country 
has been using these deadly missiles 
for a beneficial use. Switzerland is 

,... a , . 

starting an avalanche 

using them to shoot down ava
lanches under control. 

Each year in the Swiss Alps there 
are many victims of natural ava
lanches. Mountain climbers are 
often caught in them, and there is a 
sad record from the first World War 
indicating that on a single day in 
December, 1 9 1 6 , over 1 0 ,000 sol
diers stationed in the Tyrol moun
tains of old Austria fell prey to 
avalanches. 

In the Alps, the blanket of snow 
is now regarded almost as a live 
thing that can become a deadly 
menace to humans. Hence the Swiss 
have established a Snow Avalanche 
Research Station above Davos -
the only one of its kind in the 
world. This station can foretell 
avalanches and issue necessary 
warnings. Furthermore, if the ava
lanche location can be reached, 

1 4 6  

hand grenades are used t o  start it 
moving. If big avalanches are in
volved, their descent is started by 
trench mortars.  

This work is being carried on 
constantly to safeguard the lives 
of skiers, of travelers over alpine 
roads, and of soldiers stationed in 
the mountains. The new method 
eliminates the great danger of the 
large spring avalanches which for
merly, uncontrolled, often de
stroyed homes, bridges, highways, 
and roads. 

SNAP RIVET 

"Bachelor's Button" Fastener 

For Metals 

A NEW spring locking button and 
fastener stud provides a rivet-type 
fastener for many uses. This button 
will substitute for the present speed 
nuts and screws and other types of 
nuts, and in exposed places it will 
have a finished appearance. It is 
so designed that it will not loosen 
from vibration. It is an invention 
of David Hoppenstand and is pro
duced by the Hopkan Rivet Com
pany. 

The fastener stud has a head and 
a shank like the average rivet, but 
the shank is tapered toward the end 
and provided with a number of 
parallel ring grooves. The spring 
locking button is made of thin 
sheet steel with locking lugs ex
tending inwardly from the opposite 
edges of the curved shell . These 
locking lugs grip the rings on the 
shank of the stud. 

Because of its simplicity and the 
ease with which it may be installed, 
this new fastening unit may be used 
in the automotive, aircraft, and re
frigeration fields. It can be made 

Snap rivets and applicator tool 

from any type of alloy, and the 
spring locking button can be made 
in any shape - circular, flat, diag
onal - and in any size. 

HAM TELEVISION 

New Transmitting Tube Now 

Available to Amateurs 

INEXPENSIVE, a television camera 
"eye" tube which opens the field 
of electronic television to thou
sands of American radio amateurs, 
is a much simplified version of the 
more familiar "iconoscope" tele
vision camera tubes used in studio 
cameras. It is being placed on the 
market to sell at slightly less than 
$25 .  

With the new iconoscope, it  is 
practicable for the first time for the 
amateur to build a complete elec
tronic television transmitting and 
receiving system at a total cost of 
approximately $300  or less, de
pending on the equipment which 
he has at hand. Amateurs who now 
have 2 1f2 -meter transmitters will 
find it relatively simple to adapt 
them for sending television signals 
alternately with sound broadcasts. 

The 1 2 0-line pictures trans
mitted by the amateurs' iconoscope, 

Radio ham televises his call letters with new transmitter tube 
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while not of the same excellent 
quality as the 441 -line television 
images being broadcast in New 
York, are remarkably clear and 
sharp, equivalent to newspaper 
half-tone reproduction. The new 
iconoscope transmits a television 
picture about 1 %  inches square 
which may be enlarged at the re
ceiver. 

In research and development 
work on this new unit, RCA Lab
oratories collaborated with the 
American Radio Relay League, 
which has been seeking for several 
years to make it possible for the 
amateur radio enthusiasts to enter 
the television field. All the neces
sary equipment has been available 
for some time for amateurs, with 
the exception of the iconoscope. 
Television receiving tubes, or kine
scopes, have been available in sizes 
as small as three inches. 

It is believed that the opening of 
the electronic television field to 
amateurs will serve to widen exist
ing popular interest in the new art, 
and at the same time accelerate 
progress in television development. 
The radio industry today points to 
a number of important steps pio
neered by American amateurs, in
cluding the development of new 
circuits. Radio amateurs were 
among the first to demonstrate the 
enormous possibilities of short 
waves, a region which at the time 
was not highly regarded for radio 
purposes. 

LIFEBOAT 

Oarless, Motorless Boat 

Has Screw Propeller 

READY for service in troublous 
times, the U. S. liner America is 
prepared for any emergency. Four
teen of her lifeboats, for example, 
use a manually-operated system of 
push-pull levers instead of oars or 

Push-pull levers in lifeboats 

Levers operate a propeller 

motor. This method gives pas
sengers something to do, eliminates 
confusion caused by inexperienced 
oarsmen. 

The propeller to which the levers 
are geared had to be designed with
in definite size and weight limita
tions. The Federal-Mogul Cor
poration solved the problem in an 
unusual manner. They adapted 
their original "Equi-Poise" design, 
created for the propellers of Gar 
Wood's  famous speedboat Miss 
America X, to the new lifeboats. 
They then cast the wheels from 
Lynite, an alloy developed by the 
Aluminum Company of America, 
which cuts the propeller weight to 
one third normal, and has high re
sistance to salt water corrosion. 

Any number of crew or pas
sengers from one to sixteen can 
operate the simple push-pull levers 
-and they don't have to work in 
unison-to move the boat. It has 
a maximum speed of six miles per 
hour. 

The idea behind these novel life
boats is that they will provide 
sufficient speed quickly to carry a 
large number of people away from 
immediate danger, and thereafter 
they can be towed by the America's 
power-driven lifeboats. 

WOOD SEASONING 

Urea Prevents 

Drying Losses 

CRYSTAL urea is now being used 
as a chemical seasoning agent to 
prevent checking, splitting, and 
such losses as occur in drying lum
ber in the air or in the kiln. Fresh
cut lumber dries first at the sur
face, but when treated with a solu
tion of urea, the outer surface re
mains moist and drying proceeds 
from within, thus eliminating the 
stresses that cause trouble. 

This treatment is easy to apply, 
permits faster and more severe 
kiln schedules, thus increasing the 
plant output. Urea, non-toxic, 
stable and harmless to the skin, is 
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not corrosive to metals used with 
wood or to tools or knives employed 
in dressing lumber. Urea-treated 
wood is also less flammable and less 
susceptible to attack by fungi and 
rot than untreated wood. 

Mill-scale treatments on Douglas 
fir and hemlock in the Northwest 
and on red cypress in the South are 
now being made. Tests are in pro
gress on other woods.-The duPont 
Magazine. 

STREET CARS 

Modernized for 

Modern Service 

ALTHOUGH people generally have 
the idea that street cars are on the 
way out, these vehicles continue to 
be improved so that they ;ender in-

Controls on a modern street car 

dispensable service in certain local
ities. San Francisco, for example, 
has just put into service a number 
of streamlined street cars which 
operate and stop without a j ar or 
j olt, ride smoothly even at rail in
tersections, and, in fact, give ser
vice that is modern in all respects. 
Our photograph shows the manner 
in which the motorman's cockpit 
has been modernized, following in 
general the design of automobile 
dashboards. 

JAP BEETLES 

Yellow Traps Found 

Most Effective 

T HE bright yellow color of the 
Japanese beetle traps set in 1 940 
by the Bureau of Entomology and 
Plant Quarantine of the U. S. De
partment of Agriculture is the re
sult of research developments in 
tests last season. Most beetle traps 
had been green, or green and white. 
The "scouting" traps widely dis
tributed by the Federal entomolo
gists were uniform, but traps on 
the open market were available in 
many shades of green, and the 
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beetle research organization de
cided to investigate differences in 
attractiveness, to the beetles, of the 
various shades of green, as well as 
of other colors. This investigation 
showed that traps painted yellow 
caught approximately 50 percent 
more beetles than the standard 
green and white traps. Yellow pig
ment added to any other color of 
paint increased the numbers of 
beetles captured. 

PLANT TAGS 

Metal Labels Provide 

Permanent Identification 

A SPECIAL alloy of metal, flexible 
and resistant to acids and ground 
chemicals, has solved one of the 
most annoying problems of gar
deners. Professor Aden J. King, 
who is a gardener as well as a col
lege professor of chemistry, has 
used this metal to make a plant 
label. Since it is similar to a very 
heavy foil, a soft pencil is all that 
is necessary to print the name of 
plants or shrubs on this new Perm
A-Tag. The printing makes a per
manent impression in the metal. 
The user may, if he so desires, 
mount the strips in his typewriter 
and type the names thereon. After 
that a tongue and slot arrangement 
makes it easy to loop the label 
around a plant or shrub and clamp 
it firmly without the use of any 
tools . 

EYE PROTECTION 

Variable Sun Glasses Give 

User Control of Brightness 

T HE conventional sun glasses with 
tinted lenses offer only one degree 
of brightness control for the wearer . 
Polaroid sun glasses sold in pre
vious years, while they provided 
better protection for the eyes 
against the glare of sun, still offered 
one degree of brightness control. 
However, the Polaroid Corporation 
has now developed a Polaroid 

Set for maximum transmission 

1 48 

Set for minimum transmission 

Variable Day Glass which permits 
the wearer to control the brightness 
of the view. 

Instead of only one lens before 
each eye, the new Polaroid Variable 
Day Glass has two lenses .  The front 
lens before each eye is stationary 
in the frame while the two rear 
lenses may be rotated by a con
venient button on the bridge of the 
frame. Simple movement of this 
button with the finger rotates the 
rear lenses so that more or less light 
may pass through, according to the 
angles between the polarizing 
material in the front and rear 
lenses. Thus the wearer may cut 
down light transmission on a very 
brilliant day or allow more light to 
pass through on a duller day. Ad
justment of the lenses may always 
be such as to provide the greatest 
comfort and efficient vision for the 
user, regardless of his particular 
tolerance for excessive brightness. 

POST DRIVING 

Small Explosive Charge 

Drives Piling or Posts 

OFTEN it is essential to put a pile 
or post in water or wet ground 
where a pile driver is not available, 
or when so few piles are to be 
driven as not to warrant bringing 
in a heavy piece of equipment. 

A method has been worked out 
whereby the force of dynamite can 
be used to transmit a blow which 
is somewhat similar to the drop
ping of a pile driver hammer. The 
pile is stood upright in the location 
desired, and braced in place
usually with rope. The head of the 
pile should be sawed off square and 
the procedure is to put a heavy 
plate of ' steel on top of the pile. 
To give the best results, the plate 
should be one inch to 1 %  inches 
thick. One stick of dynamite is 
placed on top of the plate, and cov
ered with mud after the stick has 
been properly primed with a blast
ing cap and fuse or an electric 
blasting cap. When the charge is 
exploded, the force is transmitted 

to the plate which in turn transmits 
it to the pile. The pile is driven into 
the ground sometimes as much as 
14 inches if the ground is soft. The 
procedure is then repeated until 
one inch penetration per explosion 
is  obtained.-Agricultural News 
Letter ( du Pont ) . 

FLASHLIGHT 

Rod-like Gadget Extends 

Any Flashlight 

F OR use in inaccessible places, a 
flashlight bulb extension has been 
developed. Made in lengths of from 
six to 36 inches, the extension's  

T o  get light where needed 

plug is screwed into any flashlight ; 
a bulb is in the socket on the other 
end. Being bendable, the extension 
can be inserted into intricate mech
anisms, or into bores on a lathe . 
It aids vision down between walls, 
back behind fittings, inside of 
models, down among gears-in 
fact, any place where there is at 
least one-half inch clearance for 
the bulb end. 

Known as the Sierra Flashlight 
Bulb Extension, the device is made 
of special wire encased in alumi
num alloy tubing. 

CHEMICAL GARDEN POTS 

Home Plants May Now Be 

Grown in Chemicals 

HOME experimenters in chemical 
gardening who have been handi
capped by lack of suitable and at
tractive containers may now thank 
Ernest W. Brundin for making 
chemical gardening pots and gar
dens available. This large commer-
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cial grower of tomatoes in nutrient 
solution and founder of Chemical 
Gardens, Inc. ,  has designed glazed, 
two-compartment, pottery con
tainers in a variety of shapes and 
colors. Either seeds, seedlings, or 
mature plants may be grown in 
these. 

Mr. Brundin's containers are 
made in two parts, the upper one 

For feeding plants chemically 

fitting into the lower one and mak
ing a complete unit of attractive 
design. The lower one holds the 
chemical solution in water. The 
upper is filled with clean, sharp 
sand. A terra cotta wick extends 
through a hole in the bottom of the 
upper section down into the water. 
Capillary attraction supplies plenty 
of water and food to the sand bed 
above. 

Two small bottles of plant food 
concentrates are supplied with the 
chemical gardens, and last for 
many months. A quantity of each 
solution is measured into a given 
quantity of water about once every 
1 5  days, and the mixture poured 
into the bottom section. The 
chemical balance of the prepared 
liquids is such that changes made 
by the plant in the silica bed are 
constantly corrected automatically 
by the supply coming up through 
the wick. 

INSECT-REPELLENTS 

There is no Plant Which 

Repels all Insects 

T H.E idea that certain plants in the 
garden will drive away mosquitoes 
and all other insect pests is attrac
tive, but unfortunately, says F.  C. 
Bishopp of the United States De
partment of Agriculture, it does 
not seem to work out in practice. 
No such plant is known. If any 
plant were a good repellent, it 
would probably be because it con-

GOOD SERVICE 
is Good Business 

• Probably it  never occurred to 
you, but the life of a Westinghouse 
Service Engineer is a very exciting 
career. This morning he may be 
doing a simple repair j ob, and this 
afternoon he may be aboard a plane 
speeding to the rescue of a power 
company miles away whose elec
trical equipment has been paralyzed 
by some disaster. 

• For instance, we recall the 
hurricane that swept the Atlantic 
seaboard in 1 9 3 8 .  A record tide 
played havoc with the generating 
equipment of one of New York 
City's great power plants. At mid
night our Service Department re
ceived the emergency call. By morn
ing, the entire N ew York field force, 
reinforced by service men from our 
Newark, Pittsburgh, Buffalo, Utica 
and Philadelphia Service Shops 
were on the j ob. 

• They found machinery flooded 
with salt water and drenched in a 
sludge of oil. 3 5  large pumps and 
auxiliary motors and their electrical 
controls were affected. Yet by the 
middle of the fourth day, one of the 
generating units was back in ser
vice. A crew of 1 3 5  men working 
in three eight hour shifts soon had 
the entire station back in normal 
operation. 

• Only a year before our service 
men braved even fire to help a Cin
cinnati customer continue opera
tions. Because our men stayed on 
the job in a building choked with 
smoke and intense heat from an ad
j oining fire, the company was able 
to maintain its regular production 
schedule. 

• Ingenuity is also a prime req
uisite of these service men. For in
stance, our New England men were 
given the problem of drying and 
smoothing out water soaked cur
rency, bonds and other valuable 
papers soaked by flood. They did it 
promptly and efficiently simply by 
using We stinghouse h o u s e h o l d  
ironers t o  press the paper straight 
and dry. 

• These are only a few examples 
of the score of unusual tasks a Ser
vice Department must perform. Ac
tually, this department, in our case, 
is an industry within itself. We must 
manufacture milli o n s  o f  d o llars 
worth of service equipment each 
year. This includes special equip
ment as well as renewal parts for 
apparatus which is no longer in 
regular production. 

• To m eet th e unending de
mands for electrical  service we 
maintain thirty-six service plants 
strategically located throughout the 
country. More than 3,000 men are 
normally employed. No piece of 
electrical apparatus in America is  
more than a few hours by rail, boat 
or plane from these plants, equip
ment and men. 

• Naturally, we are proud of 
the record of this department. And 
we, as many others, consider it one 
of the most important arms of our 
business. Good Service is always 
Good Business. 
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WHERE SCIENCE ENDS 

HOSPITALITY BEGINS 

The Waldorf, for example, is a magnificent scientific 
achievement, not only dependent on science when it 
was built, but continuously dependent on many sei
ences for the efficiency of its operation. 

But every man of scientific turn of mind knows 
what we mean when we say that hospitality, in his own 
home no less than in the Waldorf, is something warm, 
living and human that survives scientific detachment. 

And it is that ability to preserve the human touch, 
in spite of all our clockwork schedules and efficiency, 
that gives the Waldorf its unique reputation for main
taining close, cordial and communicable contacts 
with its patrons. 

Besides, this year, when you come to New York, 
you'll get so much science at THE FAIR, that it'll be a 
genuine relief each day to return to the hospitality 
of The Waldorf-Astoria ! 

THE 

WALD O RF-A S T O R I A 
P A R K  A V E N U E · 4 9 T H  T O  5 0 T H · N E W  Y O R K  

THB MOST BXTENSIVEL Y AIR-CONDITIONED 

HOTBL IN THB WORLD 
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tained some chemical substance 
offensive to all insects. Scientists 
have sought such a chemical but 
never have found one. 

There are chemicals effective 
against certain insects, but dif
ferences in sense of smell among 
insects appear to be as great as 
among the higher animals, says 
Bishopp, who studies insects that 
affect man and animals. Don't put 
too much faith in chemical repel
lents or any other single type of 
protection against all insect pests, 
he advises. 

DUPLICATORS 

New Method for Making Employs 

Photochemical Stencils 

A NEW method of making duplicate 
copies of line drawings in quantity 
has recently been developed by A. 
B.  Dick Company, makers of the 
Mimeograph duplicator. The new 
Mimeograph photochemical printer 

Drawing duplicator 

makes possible quick, accurate 
transference of any opaque draw
ing to a stencil sheet for black-and
white reproduction. 

The chief element of the printer 
is a new cool, brilliant light source, 
unvarying in intensity, with re
markably low consumption of 
electricity and dependably constant 
results. Around the evenly distrib
uted light-tubing is a heavy, un
breakable transparent cylinder. 
free of blemishes that might affect 
the exposure of the stencil sheet. 

To make the photochemical 
stencil, it is first made light-sensi
tive with sensitizing solution. Next, 
the original tracing and the stencil 
sheet are exposed to light in the 
printer. By this exposure the image 
on the tracing is transferred to the 
sensitized stencil sheet in a single 
step. The stencil is then developea 
on the developing plate and placed 
on the Mimeograph duplicator for 
black-and-white reproduction of 
dozens or hundreds of copies, as de
sired. 

The time of the procedure, from 
finished drawing to finished copies. 
is generally less than 25 minutes. 
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Price of materials for producing 
the stencil-including the stencil 
sheet-is less than 25 cents. 

Any size drawing up to 7 % by 1 4  
inches, o n  paper not larger than 8 �I:! 
by 1 6  inches, may be used as an 
original . The only requirement is 
that the image on the original be 
thoroughly opaque and the exact 
size desired in the finished copies. 
India ink tracings on translucent 
cloth or paper are recommended 
for best results . Typewritten mat
ter cannot be reproduced on the 
photochemical stencil. 

The photochemical printer is 
portable and may be used in 
mechanical arts and music depart
ments of schools, engineer's offices, 
and factories. A few suggested ap
plications are quantity duplication 
of tracings for engineering, pro
duction, and sales engineering de
partments ; erection and installa
tion diagrams ; graphic instructions 
of all kinds ; technical illustrations 
for parts and instructional catalogs. 

The printer requires alternating 
current, 60-cycle, 1 1 0  volts. 

PAINT DRYER 

Infra-Red Lamps 

Given New Job 

MORE and more are infra-red rays 
being utilized for finish-drying 
purposes. These heat rays in suit
able reflectors have been utilized 
for several years to dry very 
rapidly the lacquers on, for ex
ample, automobile bodies. Now 
small infra-red lamps have been 
given the j ob of drying many things 
around the home. At the flick of a 
switch the housewife may soon turn 
on lamps to dry the family washing 
quickly and economically, cook 

Infra-red dries paint quickly 

CAN MAN REACH BEYOND THE VEIL? 

On the Edge of Eternity 
SO CLOSE and yet s o  far from 

the source of all is man. 

Are we allowed but a fleeting 

glance at the universe-just a 

conscious interim on the stage 

of life-a brief look at the set

ting, the stage, and our fellow 

players ? Must each minute be 

lived regardless of what it af

fords, or can life be an intelli
gent choice-a time well used to 

gain a desired end ? Not alone 

in the vapors of test tubes, or 

the misty voids of the telescope, 

will man find the answer to the 

riddle of life and that course of 

living which brings mastery of 

self and happiness, but in the 

depths of his own being. 

The surges of self which the 

emotions well up within you, 

the flashes of intuition which 

break through your conscious

ness in spite of superfluous in

terests are the signs which point 

a way to contact with infinity 

-the primary cause of all . Cer

tainly you are not-nor are men 

generally-averse to brilliance 

of mind, to creati ve ideas which 

make for accomplishment, and 

have their worldly counterpart 

in demands for your personal 

services and success in any en

terprise. 

Therefore, let the Rosicrucians 
(not a religious organization) , 

and age-old, world-wide frater

nity, reveal to you the simple 

methods used by the sages and 

master thinkers of yore for 

shaping the elements of your 

environment into a world of 

personal achievement . This 

knowledge goes beyond mere 

faith or belief. It is the ageless 

science of life, which has ac

counted for most of the world's 

greatest thinkers and doers. 

ACCEPT THIS GIFT BOOR 
The Rosicrucians invite you, if you 

are not merely content to drift with 

the times, to use the coupon below 

and secure the fascinating book, 

"The Secret Heritage"-�-without 

cost or obligation-which tells how 

you may receive these forceful and 

eternal truths which make for 

better l iving. 

Use this gift coupon 
SCRIBE : C. L. D. 
The Rosicrucians (AMORe) 
San Jose, California 

Please send free copy of Sealed 
Book, which I shall read as directed. 

NAME . . .  , . . . . . . . . . . . . . . . . . . .  . 

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

CITy . . . . . . . . . . . . . . . . . . . . . . . . . .  STATE . .  . 

The ROSICRUCIANS, [AMOR C )  SAN JOSE,  CALIF. (Not a religio"s organization) 
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Lowell Thomas 
News Commentator 
No man in public life has a greater responsi
bility than the news commentator. Uncounted 
millions honor Lowell Thomas for his clean
cut commentary on world news via screen 
and radio, and for his deep respect for an 
enormous public confidence. 

Mr. Thomas' watch is a Longines Chronograph 

IHE WORLD'S MOST HONORED HANDS 
WIAR �� 
IHE WORLD'S MOST HONORED WAlCH 
Longines watches have enjoyed a n  increas
ing world prestige for almost three-quarters 
of a century. In this period Longines watches 
have won 10 world's fair grand prizes, 28 
gold medals and more honors for accuracy 
than any other timepiece. Today, in 77 coun
tries, the world's most honored hands wear 
Longines, the world's most honored watch. 

Exceptional in quality, in beauty and in 
value are Longines 'Hall of Fame' watches, 
featured by Longines jewelers this year. 
They have the world-famous Longines 17 
jewel movement and are uniformly priced 
at $69.50. Authentic Longines watches as 
low as $37.50 at authorized jewelers. 

LONGINES -WITTNAUER WATCH CO .• INC. 
5 8 0 FI F T H  AV E N U E. N E W  YORK. N.Y. 
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food, or heat a room or an entire 
house in cold weather. 

Our accompanying illustration, 
used through the courtesy of West
inghouse

' 
shows a particularly im

portant use of such lamps for dry
ing interior paints. In such use, 
household annoyance due to re
painting is greatly reduced, or an 
apartment is made ready more 
quickly for incoming tenants. 
Furthermore, the paint is dried so 
quickly that there is little chance 
for dust settling on the surface. 

NAVIGATION TABLES 

New Method Decreases 

Computation, Simplifies Study 

A SIMPLIFIED method of determin
ing the position of a ship or an air
plane, eliminating nearly all the 
involved mathematical computa
tion of older procedures, is now 
available for ocean commerce and 
modern, high speed, air transporta
tion. 

This new method is based on the 
use of navigation tables which are 
being computed and assembled by 
the Work Projects Adminstration 
in co-operation with the Hydro
graphic Office of the United States 
Navy. WPA workers, under the 
supervision of the Hydrographic 
office, have assembled the tables 
in volumes covering 1 0  degrees of 
latitude, usable in both the south
ern and northern hemispheres. 
Four volumes of this work are 
available to navigators, while a 
fifth will be available this year. 

Under ordinary conditions, a 
training period of at least eight 
months is necessary to develop 
facility in navigation. With the 
new tables, it is estimated that the 
training period can be reduced to 
about six weeks. By using this new 
aid-called "H. O. 2 14-Tables of 

Computed Altitude and Azimuth" 
-a navigator either at sea or in 
the air can find immediately the 
altitude angle and azimuth, or 
bearing, which correspond to his 
assumed latitude and longitude 
without having to compute it. 

All U. S. Government services, 
including the U. S. Navy, Coast 
Guard, Army Air Corps, and the 
Coast and Geodetic Survey, are 
now using these tables in their 
navigation and scientific work 
while an increasing number of 
private seamen, yachtsmen, and 
aviators of all nations are finding 
the easier method valuable. 

DRAFTING CAMERA 

Huge Machine Copies Large 

Drawings Quickly 

AN important new process by 
which engineering drawings are 
directly reproduced, photographi
cally, on nearly any kind of surface 
( metal, wood, cloth, and paper, to 
mention a few ) has been an
nounced by The Glenn L. Martin 
Company. This new process is 
credited with much responsibility 
for the factory's mass-production 
methods in building airplanes, and 
is expected to have wide applica
tion in many other industries. 

An heroic-scale camera snaps 
pictures of large drawings, the 
negatives are developed, and the 
images proj ected back to large 
sheets of aluminum alloy sensi
tized with a special emulsion. 
When such a sheet ( maximum 
standard size used is 10 by 5 feet, 
but it could be larger ) is placed in 
huge developing tanks, the draw
ing appears in all its preciseness on 
the surface in exact scale-or in 
fractional or multiple scales, if so 
desired. 

Thus there can be produced in 

Laying ont airplane parts drawings, later to be photographed 
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Looking through the giant cam
era with which photo prints are 
made on metal, wood, and so on 

a matter of minutes any number of 
drawings which might have re
quired days in redrafting. The 
company saved more than $80 ,000 
last year in drafting alone. Engi
neering work is speeded tremen
dously. Tool designing and tool 
making gets under way more 
rapidly and more accurately. Pro
duction preparation starts quicker 
and changes are made more rapid
ly. And because there are plenty 
of the exact-scale drawings avail
able, the whole effort of the sev
eral vital departments is co-ordi
nated, all of which adds up to 
incomputable savings. 

The versatile process has many 
other uses in the plant. Where an 
experimental airplane is to be 
built, the master drawings, abso
lutely accurate in every detail, can 
be photographed directly onto the 
metal of which the ship is to be 
constructed and the parts cut di
rectly from the material itself. If a 
wind-tunnel or water basin model 
of a projected airplane is desired, 
it is only necessary to call on the 
camera to scale down the lines in
stantly from full size to an eighth, 
or tenth, or any other fraction of 
the full size. An easy calibration 
of the camera turns the trick, sav
ing perhaps weeks of redrawing to 
scale. 

SOIL MOISTURE 

Simple Test for Water 

in Farm Soil 

A BLOCK of plaster of Paris the 
size of a match box, some wire, and 
a small electrical apparatus so 
simple to operate that no training 
is required, are all a farmer now 
needs to determine the amount of 
water in his soil. The new method 
of measuring moisture in the 

ground was developed by the soils 
section of Michigan State College. 
A continuous measurement of soil 
moisture changes can be made by 
the process without disturbing 
either the soil or the crop. 

In this novel approach to agro
nomic and irrigation problems, a 
block of plaster with attached 
wires is buried in the ground and 
allowed to absorb water until an 
equilibrium between it and the soil 
is established. By using an ordi
nary piece of electrical equipment 
known as a Wheatstone bridge, a 
measurement is then taken of the 
amount of resistance to electricity 
offered by the block. 

Since water contained in soil 
readily conducts electricity, the 
greater the amount of moisture 
present the wetter the plaster and 
the less the resistance. If the 
ground is dry, the block offers 
greater resistance. Many absorp
tion blocks may be distributed over 
the growing area at various depths 
to provide a complete picture of 
water fluctuations and movements 
within the soil and to furnish 
numerous control points . 

The lead wires can be buried 
below tillage depth. When a mea
surement is desired, the block is 
connected to the bridge and the 
resistance can be determined in 
from 20 to 30 seconds. The elec
trical apparatus, being portable , 
can be used with any number of 
absorption blocks. 

When the resistance of the ab
sorption block becomes constant at 
about 400 to 6 00 ohms, the soil in 
which it is imbedded is holding 
about the maximum amount of 
moisture desirable for the growth 
of most plants. On the other ex
treme, as the resistance of the block 
passes to 60 ,000 ohms, soil moisture 
is approaching a minimum level 
with regard to plant requirements. 
Few plants will thrive in this dry 
soil and most plants wilt if more 
moisture is lost. 

RIVETS 

Explosive Forms Heads Without 

Backing Up 

IN constructing such machines as 
tanks and airplanes it is often 
necessary to rivet the shell at 
points where it is impossible for 
someone to back up the rivet in 
order to form a head. As long ago 
as 1 9 3 7  the German Heinkel con
cern partially solved this problem 
by production of a hollow rivet 
containing an explosive. This rivet 
was to be inserted in the rivet hole 
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U. S. NAVY 
SHIP'S CLOCK 

" Seth-Thomas" 
8 Day 

Silvered Dial 7" di
ameter. polished brass 
case, non-strike, used 
but in good condition. 
Limited amount. 

$7.95 

���,;" . �.e.t� . .  �.����� . ����.
o
.�� . �.t������. $ 1 6.00 

Chrome case . 52.00 extra 

JACOBS STAFF, U. S .  ARMY 
Hardwood, 42" high with 36" slide extension (used 

��,����1n�f t�lfs6��e 
h
o�S �i�Oo���a�

O¥>�rc��
r S f  .95 

TELESCOPE "ALDIS" 
(Makes an excellent rifle scope) 

5 Lens. Three power, adjustable focus, stadia 
hairs, erect image. lightweight, 6%" long, I" 
diameter, %" ocular, made for U. S. Navy by 
���s 

.�
r
��:, . .  �i�·�i����.m : . .  �n����.� .. . . . . $ 1 2 .50 

eHeh 
"FRIEZE" BARO GRAPHS 

�i�fJ.y 
g�:E�f;he��je�;tcemovement, com- $55.00 

u. S. ARMY A L I DADES 
Hardwood, metric scale, 0-15 cm. and reverse, and ���' !�ai?e �gl.r

li
ty�e�

ig
��d�P

i
[�t �;���e $ t .95 

HAND C L I N OMETERS, PENDANT 
u. S. Army Engineers. Geologists, Surveying, 
Mapping, etc. Magnifying Eyepiece. $3.50 

All at fraction of origi
nal cost ($60 to $140) 

MAKE 
Kollsman . , . .  , . .  

1 0  grad. $25.00 
50 grad. 20.00 

Pioneer . . . . .  , . . . 
10 grad. 25.00 
5 0  grad. 18.00 

Air. ControL . . . . 
10 grad. 22.00 
5 0  grad. 15.00 

star. ( illustrated) 
50 grad. 12.50 

If electric illumination 
desired, add $2.50 

PERI SCOPES, U. S .  ARMY 
Made in France. 

33" long 2" dia. Optical equipment :  n4" prism, 
�� t�nki'����n 4;y�Teceac��·n��ni;�t;d 

d\�. $ i 5.00 
U .  S. ARMY LIQU I D  COMPASS (Sperry) 

�{8�Pd
e
ia�eet':;. rf�;ih.rgh . 

�eather case. $ t .95 
u. S. ARMY T E L EGRAPH SET 

;:;���ief
o
�i:sm

t
:��

g::J'� b�"irrd sounder $3.50 
U. S. ARMY AVIATORS HE LMETS 

u. S. Army (Western Electric) aviator tan colored 
soft leather helmets. Adjustable sizes, lined. 
Regular price $22.00. 
Limited quantity 

ALUM I N U M  PRO P E L L E R  

$2 .95 
Controllable pitch. Blade 1 1 % " ,  sweep 23". All 
aluminum 9/16" shaft. Weight 5 \� lb. $2.00 

U. S. NAVY D I VERS LANTERN 

�;�;;:
i
�0'<f°I:.

a
::st�

n
�ci���

g
f2 �'?f.idp��;:. .  $8.50 

U. S. Army Parabol ic  Search light Mirrors 
Precision Quality 

FOCAL GLASS 
DIA. LENGTH THICKNESS pmCE 
11 in. 4 in. %, in. $12. 
18 in. 7% in. 5/16 in. 25. 
24 in. 10 in. 5/16 in. 50. 
30 in. 12�f2 in. 7/16 in. 55. 
36 in. 14% in. 7/16 in. 75. 
Made by Bausch & Lomb. Perfectly 
ground and highly polished. 

GLASS MERCURY TUBE SWITCHES 
3 amp . . . . . . . . . .  $ 1 . 0 0  10 amp. . . .. . . . . .  $1.75 
6 amp. . . . . . . . . . .  1.50 20 amp. . . . . . . . . .  2.95 

U .  S .  NAVY LEYDEN JARS 
Copper plated, capacity .002, operating volts, 
12,500. Height 14". diameter 41,1:". Price . .  $4.50 

TELEGRAPH RE LAY, PREC I S I O N  TYPE m ���
e 
106��.� .

. 
double cOll

.U1
ounte

� $6.00 
T E L E P H O N E  SWITCH D I A L S  

"Kellogg" 4 terminals, 10 digits. Diameter 218" , 
new . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.50 

CONDENSERS, M I CA 
operating volts 12.500, cap . .  004. 
Dubilier. new . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  $'7.50 
Wireless spec. new . . . . , . . . . .. . . . .. . . . . . .. .  5.00 
Condenser, Dubilier, mica, OPt volts 8,500, 

cap. .004 . . .  . . . . . .  . . . . . . . . . . . . 5.00 

ELECTRIC BLOWERS (Venti lators) 
90 cu. ft. Min. 

2%" intake. 2" x 2" outlet. 
Cast alUminum . . . , . . . . . . . . . . . . . . . . . . . . . .  $7.85 
Cast iron . . . . . . . .  , .. . . , . , ' ,  . . . . . . .. , . . . . .  $6.00 

Specify type and voltage desired. 

MANHATTAN ELECTRICAL BARGAI N HOUSE,  I N C .  
1 2 0  Chambers S t  . .  Dept. 55. New York City 
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W onderful opportunities for Aeronautical 
Engineers. -Lincoln's 2 year course empha
sizing Airplane Design and Construction 
prepares you for engineering position with 
Airplane Builder or Airline. Lincoln's Fly
ing and Mechanics Training; APPRO VED 
by U. S. Civil A eronautics Authority pre
pares you for Gov't. tests for Pilot or _ Mechanics 
Rating. Exceptional employment opportunities 
now. We assist Graduates in locating positions. 
Part time employment for board and room while 
in training. WRITE TODAY for complete infor· 
mation. 
L I N C O L N  A E R O N A U T I C A L  I NS T I T U T E ,  I N C .  

L I N C O L N  A I R P L A N E  & F LY I N G  S C H O O L  D I V. 
662 Aircraft Bldg" Lincoln, Nebraska 

WANTED - MEN 
to cast Christmas Goods, 5 and 10e Novelties, Toy 
Autos, Ashtrays, etc. Can be done in any spare room, 
basement or  garage and no experience necessary. A 
rare opportunity to devote spare or full time to 
profitable work. Write Dept. S. 

M ETAL CAST PRODUCTS CO. 

1696 Boston Road N e w  York City 

TRADE MARKS 
AND 

UNFAIR 
COMPETITION 

By ORSON D .  MUNN 
A TRADE lHAnK is an intangible asset of a 

business,  yet its actual value may grow so large 

that it  becomes the very foundation on which 

depends the whole structure of  the business.  

Because of  this fact, every business man should 

have available such information on trad e marks 

as will enable him to judge With a fair degree 

of accuracy the desirability of any mark which 

h e  may be considering . 

H ere, in one handy volume, written in non·  

legal  terms,  is  a simple yet comprehensive in·  

terpretation of  the F e d eral statutes and the 

body of common law relating to trade marks 

and unfair competition. 

Price $ 1 .00 postpaid 

Published by 
SCIENTIFIC AMERICAN 

24 West 40th S t . ,  New York, N .  Y. 

A U T H O R S  
W R I T E R S  
S P E A K E R S  

Technical and Scientific Subjects 
Your manuscripts, college theses, 
speeches edited and criticized for style 
and dictio n ;  suggestions for rewriting 
given ; possible markets quoted 
$ 1 .00 per thousand words. Highest 
references. 

TECH EDITORIAL SERVICE 
26 West 40th Street, New York City 

WANTED: MANUSCRIPTS 
New York Book Publisher respectfully solicits 
worthwhile manuscripts for publication on 
Royalty or Co-operative basis. 

F O R T U N Y'S, Publ ishers - 87 Fifth Ave., N. Y. C. 
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from the outside and, when heated, 
it exploded to form a shank inside 
to hold the plates together. How
ever, the explosive corroded the 
opposite surface of the plate and 
the cost was high. Furthermore, 
Heinkel bombers shot down in 
England show that such explosive 
rivets are far from uniform and 
are used only in unstressed parts. 

The DuPont company has im
proved upon the explosive rivets 
by developing an explosive powder 
which gives complete uniformity of 
explosive force and, therefore, 
uniformity of the rivet heads that 
are formed by that force. This 
powder is said to be non-corrosive 
and the cost works out at about 
three cents per rivet. Riveting is 
done with a simple electric or 
benzine heating gun, the time for 
each rivet being about 1 1/2 seconds. 

Besides facilitating construction, 
these rivets may also be used 
effectively in repair work. A hole 
made by a bullet or a shell frag
ment might be trimmed out of a 
plane wing, a patch fitted in place, 
and fastened tightly by means of 
these rivets. 

"MAGIC" LANTERN ' 
Visual Aid Throws 

Stereoscopic Pictures 

F OR the first time in the history of 
the manufacture of visual aids for 
selling and teaching, an automatic 
proj ector for showing glass slides 
in three dimensions is now being 
made. It is the Real Life Proj ector 
of the Three Dimension Corpora
tion. Slide pictures proj ected from 
this machine onto a screen and 
viewed through Polaroid spectacles 
give an appearance of true depth. 

The machine is entirely auto
matic in its operation, feeding 
automatically all the slides in a 
tray holding 3 5 .  When that is 

"Magic" lantern up-to-date 

empty, it may be instantly replaced 
with another fully loaded. 

Business executives interested in 
showing the true contours of pro
ducts, the true color of finishes, or 
the true texture of fabrics and sur
faces, might use this device to ad
vantage. In lectures of many kinds 
and in many fields of education it 
would prove a welcome aid to the 
speaker or teacher. 

PLUG-IN X-RAY 

Portable Machine Has 

High Capacity 

PORTABLE and shock-proof yet 
having the SO ,OOO-volt capacity of 
much larger standard machines, a 
new X-ray machine introduced by 

Portable X-ray 

Profession Equipment Company 
promises to perform j obs hitherto 
impossible because of the bulk of 
older equipment. It was designed 
and assembled witlJ. the co-opera
tion of C.  E .  Waltman and Asso
ciates . 

The new machine is demountable 
and easily portable in two small 
carrying cases, the total weight 
being only 64 pounds. It plugs into 
a regular electrical outlet. 

BATTERY TESTER 

Pocket-size for Servicemen 

A POCKET-SIZE battery tester to 
meet the need for a compact, inex
pensive unit for correct testing of 
dry batteries under load, has j ust 
been announced. Made by Weston 
Electrical Instrument Corporation, 
the new unit will be of particular 
interest to radio servicemen whose 
tube checkers do not contain pro
vision for this important new test 
requirement, or wherever else dry 
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batteries should be tested under 
load. 

The pocket-size unit has been de
signed to fulfil the fundamental 
requirements for correct battery 
testing ; that is, when the battery 
shows "good" on the instrument 

To test dry cells under load 

scale, it will be capable of deliver
ing sufficient potential when under 
full load. 

In order to facilitate new battery 
sales and replacements, the scale 
consists simply of a "Replace 
Good" indication, uncomplicated 
by voltage indications, which might 
be confusing to the layman. Pin 
j acks are provided for the different 
battery voltages encountered 
1 .5 ,  4 . 5 ,  6, 7 .5 ,  45, and 90 volts. 

TRACING PAPER 

Better Blue-Prints 

From Pencil Sketches 

DRAFTSMEN often have occasion to 
make relatively complete drawings 
on tracing paper in pencil. When 
blue-prints are made from these, 
however, the lines are usually very 
weak and never completely satis
factory. The Frederick Post Com
pany has developed a new paper 
called PTM which not only gives 
greater depth and blackness to the 
pencil line but also is more trans
parent than ordinary tracing paper. 
The surface of this sheet is dull and 
has a sharp but very fine "tooth."  

WAR GASOLINE 

IT is figured that one day's opera
tion of a fleet of bombing and pur
suit planes necessitates the con
sumption of an amount of motor 
fuel sufficient to operate 3000  
American passenger cars for a full 
year! 

Data show that 2400 bombers 
consume about 288 ,000 gallons per 
hour, 1600  pursuit planes consume 

1 60 ,000 gallons per hour. Total 
daily consumption, on the basis of 
five hours in the air, exceeds two 
and one-quarter million gallons of 
fuel. 

Consumption by tanks, trucks, 
armored cars, motorcycles, and 
other motorized equipment is be
lieved to be even greater.-Amer
ican Petroleum Institute. 

RUST PROOF NAIL 

Unique Design For Boats 

Out-Holds Screw 

A NEW rust-proof nail of odd and 
unique design, developed for the 
boat-building industry, has re
vealed in a series of tests an un
usual combination of properties 
which indicate its value for a wide 
range of industries where corrosion 
is encountered. In a special demon
stration for naval architects it out
held a screw. 

The nail is made of Monel and 
its holding power is derived from a 
series of sharp annular rings 
rolled-on in manufacturing opera
tions. These rings are sharp and 
set at such an angle that in driving 

Annular rings, rolled- on, give 
nails unusual holding qualities 

they won't disrupt the fibers of the 
wood. The nail can be driven 
quickly without drilling a pilot 
hole-even into oak-and it re
quires no clinching. 

Another feature of this new nail 
is an exceptionally heavy head ; in 
the case of a two-inch nail, the 
head is 5 1 1 6  of an inch in diameter 
and 1 / 1 6  of an inch thick. The 
heads are two gages heavier than 
in wire nails of corresponding 
lengths. 

An outstanding property of the 
nail is that it is permanently rust 
proof and highly resistant to salt 
water and other agents of corro
sion. including tannic acid. Thus 
it will not produce a stain to dis
color the wood into which it is 
driven. 
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Try the new 
PIKE Electric 

Reader A boon for elderly 
people and others 
with poor eyesight. 
Wonderful for doc· 
tors, scientists and 
draftsmen. 
Write for free infor
mation and details of 
this new in ven tion 
that makes reading 
rna tter 3 times larger. 

Elizabeth. N. J. 

.-� � 
� :#:t �-R!2£T ' I  . . . .  ' . .  • INCORPORATeD. #lAATF'Mo.COMIo 

ADDER, $3.75 

When yon write to 
advertisers 

• The Editor will appreciat e 
i t  i f  y o u  w i l l  m en t i o n  
that you S C I E N T I  F I C 
saw it in A M E R  I C A N  

COMPLETE HOME
STUDY C O U R S E S  
and educational books, 
slightly used. Sold. 
rented, exchanged. All 
subjects. Money-back 
guarantee. Cash paid 
for used courses. Full 

details and illustrated 72-page bargain catalog FREE� 
WrIte today ! 
N E LSO N C O . .  500 Sherman,  D ept.  J - 243, C h icago 

Inventions manufactured in any size, any 
shape, any quantity, by old established ( 36 years old ! ) reputable company_ 
( No branches anywhere. )  Also developing, design ... 
lng, engineering, modelmaking, stampings, metal 
specialties, dies, models, etc. FREE estimates. 
FREE catolog giving ( (inside" Information. Write 
today. 
C R ESC E N T  T O O L  C O . ,  D ept.  H -SA, C I N C I N N A T I .  O H I O  

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions Developed 
SpeCial Tools, Dies. Gear Cutting, Etc. 

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

1 5 5 



Push the Button
Out Comes the Film 

front the new 

DECO EJECTOR 
FILM LIBRARY 

(for 8 and 1 6  mm. movie reels and cans) 

Compact, convenient, safe storage 
for your movie films. In use, select 
the film you want, push the button, 
and the selected film is automatically 
ejected. 

All steel welded construction makes 
this Film Library strong and dust
proof ; safety catch and key lock 
protect films. 

For greater filing convenience, there 
is an outside and an inside removable 
index ; uniform recesses for stacking ; 
and a full length hinge. 

The Deco Film Library is hand
somely finished in a durable brown 
wrinkle finish, has a recessed carry
ing handle and felt feet. 

8 m m .  CH EST 
Capacity-1 2-200 ft. reels with or 

without cans. 

1 6  m m .  CH EST 
Capacity-1 2-400 ft_ reels with or 

without cans. 

MAIL ORDERS FILLED 

INCLUDE POSTAGE WITH 

REM,ITTANCE 

WRITE DEPT. S.·A. 

32N D  ST., N EAR 6TH AVE., NEW YORK 
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World's Largest Camera Store 

Built on Square Dealing 

CAMERA ANG'LES 
Conducted by J A C O B  D E S C H I N .  A . R . P . S .  

Careers in Photography 

HOBBIES frequently lead enthusiasts 
to full-time trades and professions. 

This is particularly true of photogra
phy, especially since it may often be 
used in combination with some other 
activity either in an auxiliary capacity 
or as the main vocation. Some of the 
numerous fields in which photography 
plays or can be made to play an im
portant part were discussed at a recent 
Conference on Photography held in 
New York City under the auspices of 
the Institute of Women's Professional 
Relations, of Connecticut College. 
Although slanted from the point of 
view of the girl graduate in search of 

By Martin Langan, from the Fourth 
International Leica Exhibit 

Professional: Portraiture 

a job, most of the speakers described 
the requirements and opportunities 
in their several fields as they applied 
to all beginners without regard to sex. 

More than 20  major photographic 
fields were discussed by authorities 
in each field, but the general opinion 
seemed to be that the photographer 
who desires to make a success of his 
chosen profession must have a good 
technical training, good general back
ground, and a good knowledge of the 
particular field in which he expects 
to work. In addition to mastering the 
technical problems of photography in 
his field, said Roy E. Stryker, Chief, 
Historical Section, Bureau of Infor
mation, Farm Security Administra
tion, the photographer "must recog
nize that photography is a product of 
the intellect rather than a product of 
mechanical skill." Mr. Stryker, cover
ing the subject of "Photography in 
Social Science Research," said: "In 
order for the Farm Security Adminis
tration photographers to do their 
camera reporting they must be some
thing of sociologists, economists, his
torians. That they be expert camera 
craftsmen is taken for granted. That 
they have a good general background 
coupled with the faculty for acquiring 
a working knowledge of a variety of 
subjects is essential." 

Nor did the speakers fail to warn 
prospects that photography is not easy 
work, particularly in the news-picture 
field. "Camera work has its share of 
heartaches and disappointments," 
said William Eckenberg, of New York 
Times Rotogravure. "One must be 
ready at any and all times to work 
24 hours and more at a stretch and 
often go without food. News photog
raphers must be hardy enough to 
withstand all kinds of weather and 
abuse. Many of them have sacrificed 
home life and even life itself, in the 
pursuit of news pictures." 

To beginners looking for an open
ing, Miss Jackie Martin, A.R.P.S.,  
Photographer and Art Director of the 
Washington Times-Herald, speaking 
on "News Photography and Photo
Editing," gave the following sound 
advice : 

"I should think the best chance for 
a j ob would be a small finisher or 
portrait studio, free lancing for papers 
or magazines ( this very small pick
ings, however) ,  j oin camera clubs, 
submit prints for exhibits, get j obs in 
photo stores which are hopping up 
like mushrooms. Develop ability to 
write and make pictures, for the com
ing of tabloid type or caption type of 
story makes that an ideal combination. 
I think the big thing is to learn about 
photography, be trained, and the 
opportunity to work at it will follow." 

Although the conference was slated 
to discuss photography as a means of 
recreation as well as a profession and 
an adjunct, only one speaker discussed 
the recreational aspect. ' This was 
Frank Liuni, president of The Photo
graphic Society of America and The 
Metropolitan Camera Club CouncIl, 
who described photography as "an 
indispensable adjunct to a wider en
joyment of life, even if one does not 
aspire to technical or artistic excel
lence." 

The value of a good working knowl· 

courtesy Devin Colorgraph Corp. 
Adjunct: · Illustration 
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edge and scientific background in the 
particular field chosen by the photog
rapher was patent in the very subj ects 
discussed by the various speakers. 
These included papers on photography 
in biology and medicine, by Earle B. 
Perkins, director, Rutgers University, 
D e  p a r  t m e n  t 0 f Biophotography ; 
chemistry, by Wanda K. Farr, direc
tor, Cellulose Department of the 
Chemical Foundation, Boyce Thomp
son Institute for Plant Research, Inc.; 
"Photography in Industrial Research," 
by John Mills, director of publications, 
Bell Telephone Laboratories ; "Cine
manalysis:  A Psychological Research 
Technique, "  by Dr. Arnold Gesell, 
director of The Clinic of Child Devel
opment at Yale University ; "Guidance 
Through Visual Expression," by 
Evelyn S. Brown, of Harmon Founda
tion, New York City ; "Cinematogra
phy in Graduate Studies," by Robert 
Chambers, of New York University. 

Other subjects covered included : 
"Aerial Photography as a Profession,"  
by William H. Meyer, Jr., general 
manager, Fairchild Aerial Surveys, 
Inc.; "Photography in Advertising," 
by Walter B. Geoghagen, president of 
the Art Directors Club ; "Civic Docu
mentary History," by Berenice Ab
bott ; "Theatrical Photography," by 
Florence Vandamm, F.R.P.S.; a talk 
on photography as a profession by 
Wynn Richards ; "Women's Oppor-

Adjunct: Social 

tunities in Public Service Film and 
Photo Agencies," by Arch A. Mersey, 
assistant director, United States Film 
Service ; "Photography in the Li
brary," by Ralph H. Carruthers, in 
charge of Photographic Service at 
New York Public Library ; talks on 
various aspects of museum photog
raphy by G. Lauder Greenway, assist
ant secretary, The Metropolitan Mu
seum of Art ; Beaumont Newhall, The 
Museum of Modern Art, New York ; 
and Iris Barry, curator, The Museum 
of Modern Art Film Library ; "The 
Teaching of Photography," by Frank
lin J. Keller, principal, Metropolitan 
Vocational High School ; "Photogra
phy m Education, Educational Pho
tography and Teaching Photography,"  

A N G L E S --------

Recreation: Hobby 

by Adrian Ter Louw, Eastman Kodak 
Company. Talks by Edward Steichen 
and Fairfield Osborn were discussed 
in a previous issue. 

Moral: Use a Stop Bath 

IF you allow light to fall on film be
fore it has been fixed, the inevitable 

consequence is a completely ruined 
film. At least, that's .  the way we have 
all been taught. However, all is not 
necessarily lost in such circumstances, 
as witness the experience of a friend 
who did that very thing and yet saved 
the day. After developing the film he 
poured the developer solution out of 
the tank and poured in the stop bath. 
Then he was interrupted by visitors 
and upon returning to the tank forgot 
that the film was in the stop bath, not 
the fixer, and opened the tank. He 
removed the films ( he was developing 
filmpack) from the tank and found 
the tell-tale milkiness that indicated 

the films had not been fixed. He 
washed the films anyway and let them 
dry. About a week later ( ! ) ,  he at
tempted to mend matters by immers
ing the negatives in the fixer even at 
that late date, since there was nothing 
to lose and everything to gain. The 
result surprised him. The films 
"cleared" and became printable nega
tives. All thanks, of course, is due to 
the use of a fresh stop bath, which 
arrested development and turned 
failure into success. 

Fine Grain, Germain 

D
ESIGNED by Morris Germain, 

A. R. P. S., "as a foolproof de
veloper for students and serious 
minded amateur photographers whose 
efforts in compounding photo-chem
ical solutions need encouragement," 
his fine-grain formula, given below, 
has met with popular favor with 
amateur and professional photog
raphers alike. 

Water ( 1 2 5 °  1<'. or 
52 ° C) .. . . . . . . . . . . . . .  . 

Metol . . . . ... . . .... . . .... . .  . 
Sodium Sulfite .. . . .  . 
P a r a p h e n y l e n e-

32 oz. or 1000 cc. 
% oz. or 7 gm. 

2 %  oz. or 70 gm. 

diamine (base) % oz. or 7 gm. 
7 gm. Glycin . . . . . . . . . . . . . . . . . . .. % oz. or 

Mr. Germain, who is Technical Ad
visor for Penn Camera Exchange, New 
York City, gives the following instruc
tions : "The use of distilled water is 
preferred. Dissolve the chemicals in 
the order listed. Use without dilution. 
For replenisher, use the same formula. 
Thirty-two ounces of this formula will 
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Bass says : 
I can see in the dark 
when it comes to trading 
cameras . . • which is 
why I have such a swell 
collection of museum
items on my shelves • • •  
2. S  well as some good 
bargains in LIKE NEW 
things. Remember 

WE SWAP 
CAMERAS 

and always give you the 
best of the bargain . . . 
'cause we can always 
sell your OLD camera. 

Bass suggests : 
• Revere . • • the new sensational 8 mm 

double 8 camera with 1 2 . 5  mm Wollensak 
lens • • •  F : 3 . 5  $ 2 9 . 5 0  

• R C A  16  mm SOUND Projector . . . 
750 watt lamp, F :  1 .65 lens. 10 watt out
put • • •  speaker • • •  two cases . . •  at $ 3 00 

WRITE for fr •• 
CINE BARGAINGRAM #245 . 

SA�� CAM& RA CO. � I7t W.MADISON 51: 
CHICAGO. I LL. 

Dept. 

A D  

P� . . .  
Filmo Auto Master 

WITH TURRET HEAD 
Ace 0/ 16 mm. magazine-loading motion picture camar.:J; 

BY BELL  & HOWELL 
• Rotate the turret of this newest member 
of a new line of motion picture cameras, 
and any one of three lenses mounted on the 
turret and its matching viewfinder are placed 
in photographic position.  Loading can be 
done in three seconds-no threading of film. 
Positive - tYp'e viewfinder provides excep
tionally bnlliant image-what you see, yo" get. A built·in exposure chart gives read· 
ings, at a single setting, for both color and 
black-and·white film. 

Precision-built by the makers of Holly. 
wood's professional equipment . . .  with 
four speeds, including slow motion . . .  with 
fast, color-corrected lens . . .  with single 
frame exposure for animation work . . .  and 
every other advanced feature, Filmo Auto 
Master provides versatility that matches th e 
most advanced skill. See it at your dealer' s
or mail the coupon for details.  Bell & Howell 
Company, Chicago; New York; Hollywo o d ;  
London. Established 1907. 
Filma Auto Master-illustrated above with unique 
new Steady-Strap Handle. has film speeds of 16. 32. 48. and 64 (slow motion) and Taylor-Hobson F 2.7 
universa/foClls lens. $195. 

Filmo Auto Load, single. lens, 16 mm. magazine
loading cameras. from $1 15. with choice of film 
speeds. 

BELL & HOWELL COMPANY 
1838 Larchm.ont Ave. , Chicaeo , 111. 

Send complete details of new '{ ) Filmo Auto 
Master Motion Pict u re C a lDera ; ( ) Auto Lo�d 
Motion Picture C a ll1eras. 

Na mc _ _ _ _ _  _ 

Address _ _ _ _ 

City _ _ _ _ _ _ _  State _ _ _ _ _ _ _ _  SA 9-40 
P R E C I S I O N- M A D E B Y  $eltg ofotUe!t 
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Fifth  A nnual S c i e n t i f i c  A m e r i c a n  

AMATE U R  P B O T O G RAP H Y  C O N T E S T  
[For Complete Contest Rules, See Page 94, August 1940 Scientific American] 

O V E R  
$ 1 2 0 0  

I N  P R I Z E S 

3 6  P R I Z E S 
P L U S  

T h ree S p ec i a l  
Awa rd s 

IN this year's contest, prints may be entered in any or 
all of the three groups listed below, in accordance 

with the rules. In addition to the seven major prizes 
and five honorable menti'ms, there will be three SPE
CIAL AWARDS that will be accorded to the three out
standing photographs among the 36 prize winners. 
These special awards will be givr?n in addition to the 
regular prizes that the pictures win. 

DIVISIONS IN WHICH PRINTS MAY BE ENTERED 
Division 1 .  Human interest, including camera studies of people. 

animals, and so on. Portraits will be grouped in this division. 
Division 2 .  Landscapes, including all scenic views, seascapes, and 

so on. 
Division 3. Action, including all types of photographs in which 

action is the predominating feature. 

T H E  P R I Z E S 
1 st. Three $1 25 LON GINES, Corona- 4 t h .  T h r e e  F EDERAL  N o. 3 4 5  
tion Model, Solid Gold, Men's Wrist Photo Enlargers (List Price $42.50). 
Watches. 

5th. Three PIERCE CHRONOGRAPH 
2nd. Three $85 LONGINES, Pre- Men's Wrist Watches ( List Price 
sentation Model, Solid Gold, Men's $1 9.75). 
Wrist Watches. 6th. Three BERMAN-MEYERS Flash 
3 r d .  Th r e e  F E D E RA L  N o .  2 4 6  Guns complete with case ( List 
Photo Enlargers (List Price $49.50). price $1 5). 

7th. Three F I N K-ROSEL I EVE Vaporators 
(List price $1 2.50) 

HONORABLE MENTION 

1st. Three Fink-Roselieve "Hi- Spot" 
Hollywood type spotlights. 

2nd. Three Mimosa Perkino devel
oping tanks. 

3rd. Three Raygram Wood-C4rome 
Tripods. 

4th. Three Fink-Roselieve Audible 
Timers. 

5th. Three Fink-Roselieve Satin
Chrome Range Finders. 

THREE SPECIAL AWARDS ! 
Winning pictures in the three divisions will be grouped and 
j udged further to determine which three of them shall be 
considered as the best in the entire contest. To the contestants 
who entered these three photographs will be presented the 
following special awards : 

1st. One No. 7 1 5  Weston Exposure Meter (List price $24.) 
2nd. One No. 650 Weston Exposure Meter (List price $19.95.) 
3rd. One No. 850 Weston Exposure Meter (List price $15.50.) 

THE JUDGE S :  
McClelland Barclay, artist T. J. Maloney. editor of U. S. Camera 
Ivan Dmitri ,  artist and photographer Robert Yarnall Richie, photographer 

Address all Entries to 

Photograph l:ontest Editor, Scientific American 

24 West 40th Street New York, N. Y. 

-- C A M E R A  A N G L E S--

develop 12 to 18 five-foot rolls of 3 5  
m m  film or its equivalent i n  area. The 
developer should be filtered after 
compounding and again thereafter, 
each time before use. This will insure 
against 'pin holes' from foreign mat
ter or normal precipitates that may 
be present in the developer solution." 

Among the advantages listed for 
this developer are good keeping quali
ties, maintenance of energy over a 
longer period of time with consistent 
use, no extra exposure compensation 
required. Developing time is 8 to 1 0  
minutes for film having Weston rating 
under 5 0 ;  12 to 15 minutes for Weston 
rating above 50.  

One Subject, 

Many Pictures 

THE most obvious truths of photog
raphy have to be repeated now and 

then because people seem to forget 
them so easily. As a result, they over
look pictures that are right before 
their eyes, but take some study to see. 
One of these truths is that a single 
subj ect may offer more than one shot. 
Mrs. Alterman, of Mount Vernon, 
New York, may have been thinking 
along these lines, or perhaps it was 
simply because she liked the particu
lar spot, when she planned and shot a 
series of pictures around a certain 
wood fence. 

Two of these pictures are repro
duced here. Each one is distinctly 
different from the other. It was j ust 
a matter of c:langing the viewpoint. 
Personally, we like tr e close-up shot 
better than the "long" shot of the 
fence. But that is just a matter of 
opinion. In any event, a series would 
necessarily call for the inclusion of 
whole subj ect in at least one of the 
pictures, which may then be supple
mented by close-up v:iews of details. 

In addition to viewpoint, there is 
also the opportunity of photographing 
the subject in different seasons. Mrs. 
Alterman has done this as well, pho
tographing the scene in the fall and 
again in the winter with snow instead 

From one viewpoint . . .  

SCIENTIFIC AMERICAN • SEPTEMBER 1 940 



-------- C A M E R A  A N G L E S --------

. . .  and from another 

of fallen leaves to identify the season. 
This kind of photography is a sort 

of exercise which every worker 
should now and then indulge in even 
if he never shows the results. It is the 
kind of experimentation that will 
stand him in good stead when the 
"real picture" comes along. 

Solution Bottles 

R
ECENTLY we came across some empty 

gallon size brown bottles used by 
manufacturing chemists for packag
ing their chemicals, that struck us as 
being admirably suited for storing or 
mixing photographic solutions. The 
large Bakelite threaded cap is about 
an inch deep, has a wax coating at the 
bottom of the cap to preserve the 
contents of the bottle, and the neck 
of the bottle is designed with an in
denture at the edge to hold the bottle 
on the rim of the graduate or bottle 
into which the solution is poured. 

If you have a chemist friend by all 
means get him to let you have one 
or more of these bottles as he empties 
them. If he can spare them, of course. 
They seem ideal for mixing large 
quantities of solution for distribution 
among several smaller bottles, or 
even for storing solutions. One worker 
mixed a gallon of paper developer in 
one of these and used the bottle for 
storage. Although he kept pouring 
from the bottle occasionally over the 
course of several months, gradually 
depleting it, there seemed no evidence 
of serious oxidation. 

Daumier and Candid Photography 

C
OMMENTING on a group of Daumier's 

sketches as paralleled in the work 
of some of today 's candid photogra
phers, Ralph Steiner, writing in a 
recent issue of PM, remarked on the 
similarity in viewpoint of the artist 
ami the photographer. 

"The candid camera photographer 
today can catch in a fraction of a 
second a gesture, an expression or a 
pose that the painter may labor over 

for hours," writes Mr. Steiner. "But 
j ust because the painter wor�s s!owly, 
he is more likely to choose sIgmficant 
gestures-ones that express the rela
tionship of people to each other, or 
that express their feelings, thoughts, 
characters. 

"This should be the j ob of the can
did photographer also, but

. 
too often 

today he is interested only III the fact 
that he can take the picture at a 
1 / l 000th of a second, and cat:� 

.
an 

accidental gesture, like the polIticIan 
de-waxing his ear. 

"The good candid photographer 

should play the same part as a re
corder of human thoughts and feel
ings as a painter such as Daumier 
played for his time." 

Kalart Contest 

M
ORE than $500 in merchandise prizes 
is offered by The Kalart Company, 

Inc. ,  9 1 5  Broadway, New York, N. Y., 
for pictures taken with a Kalart Speed 
Flash both outdoors by the Synchro
Sunlight method, and indoors. This 
year's contest, which is wider in scope 
than in former years, offers a total of 
35  grand prizes including an Anni
versary Speed Graphic as the First 
Grand Prize, a Simmon Super Omega 
B Enlarger, a Solar Enlarger, a Fed
eral Enlarger, a Kalart Lens-Coupled 
Range Finder, and other prizes. 

Any number of prints may be sub
mitted either mounted or unmounted. 

In addition to the 35 Grand Prizes, 
the Kalart company each month will 
award a case of Wabash flash bulbs 
and a new Kalart Concentrating Re
flector for the best photograph re
ceived during each of the following 
months : August, September, October, 
and November. All entries received 
up to and including the last day of 
these months are eligible for the 
monthly prizes. Speed Flash photos 
winning monthly prizes will also be 
eligible for Grand Prizes. 

The contest closes at midnight, De
cember 1, 1 940. Entry blanks are 
available from photographic dealers 
or by writing to the company. 

1 00 Years of Progress 

A 
HUNDRED years ago and today in 
photography is strikingly illustra

ted in this picture, which needs no 
caption. A Daguerreotype camera 
that was all the rage a century ago 
looks crude and cumbersome to us 

Then . . .  and now 

SEPTEMBER 1 940 SCIENTIFIC AMERICAN 

size of image 
w i t h o u t  great 
sacrifice of field. 
G r a d u a t e d  m i 
crometer mounting 

f o c u s e s  f r o m  one 
foot to infinity. Fine 

"A-a-a-ah I "  
f <  B e a u tiful l "  

Now you can 
screen such 

s c e n e s 
- easy! 

f o r  h u g e  close-ups 
(macro - photography) . 
Color-corrected. Proba
bly the ideal telephoto lens 
for general cine work. Fast 
for rainy days, dim wood
lands, interiors. At dealers 
or d i r e c t  p o s t p a i d  ( o r  

C.O.D.) . Money-back $3750 
guaran tee. _ 

Write for free literature. 
WOLLENSAK OPTICAL (0., 533 Hudson Ave., Rochester, N 

• 

B I G  V A L U E S  I N  LAFAY E T T E  
F I LTERS, MOU NTS & SU N SHADES 

M O U NTS are 
s c i e n t i f i c a l l y  d e �  

signed and precisely, 
machined from seJected 

duraluminum. Fits 3 sizes of optical gloss filters. 

FILTERS are of finest dyed-in-the-moss optical gloss. 
Colors (Ire spectroscopically accurate. Ground to 
assure a bsolutely flat and paral lel  faces. 

bns Oiam. Sunshade Plain Type Lens Diam. SlInshade Plain Type 
2 1  mm. 75c A 30 mm. 1 .98 95c B 
23 mm. $ 1 .69 75c A 32 mm. 1 .98 95c B 
24 mm. 1 .69 75c A 33 mm. 1 .98 95c B 
25.5 mm. 1 .69 75c A 36 mm. 2.49 95c C 
27 mm. 1 .98 95c B 37 mm. 2.49 95c C 
28.5 mm. 1 .98 95c B 39 mm. 2.49 95c C 
29. 1 mm. 1 .98 95c B 42 mm. 2.49 95c C 
NOTE: Type "A" mounts take 25 mm. filters; Type 

" B" 32 mm. and Type "C" 39 mm. 

FILTER PRICES BELOW 
Light Yellow 
Medium Yellow 
Light Green 
Medium Green 
Red 
Orange 

• D 1 ENCLOSE $ . . .  " .. " . . . . . . . . . . .  RUSH ORDER 
• 
• D PLEASE RUSH FREE CATALOG No. 8 1  
• : NAME . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . " . . . . . . . . . . . . . . • . .  

: ADDRESS . . . " . . . . . . ... . . . . . . . .. " .. .• . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . .. 

• CITY . . . . . . .  " . . . . " . . . . . . . . . " . . . . . . . "" ,  . . . . . . . . .  , , . . .  STATE"." . , ," , , "  •• • • • • • • • • • • • • • • • • • • • • • • • • 
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" . . . .  an intimate personal school with a distinctly 
different method of instruction . "  " . . . .  well known for 
the high quality of students it turns out, many of them 
becoming famous prores�ionals and amateurs. "  Camera 
Craft. 

RA B I N  OVI TCH �es;�f. �h�c\1":an'if D�3,i:�� 
Marie, Esther Born, Ernest Born, Curtis Reider, 
Robert Boutet-Scallan, Saxon & Viles, Ben Schnall 
and others in recent and very recent years. 
20th year. Day-evening. Now enrolling Sept. class. 
TEN ONLY. Write for catalog S5 to 40 W.  56th St .•  
New York. 

St U d i O���:�S���:��hOOI of PHOTOGRAPHY 

ABE COH EN 'S  EXCHANGE  

35 mm Kodak 
Retina I F3 .5 $27 .50 

35 mm Robot 
Tes. F2.8 . , 75.00 

Leica C F2.5 Case . . . . . . . .  49.50 
Leiea C F3 .5 Case . . . . . . . .  42.50 
Con tax I F2 (Slow Speeds) 97.50 
Leica G F2 Summar Case US.OO 

Cantax II F2. Sonnar Case . . . . . . . . . .  145.00 
Contaflex F1.5 Sonnar Case . . . . . . . . .  180.00 
9x12 em Zeiss Mirofiex F4.5 Tessar . . . .  59.50 
9x12 em Ernemann Fldg. ,  F4.5 . . . . . . . 54.50 
Iko1'1ex F3.5 I Novar . . . . . . . . . . . . . . . .  59.50 
Automatic Rolleifiex F3.5 Tessar Com-

pur Rapid . . . . . . . . . . . . . . . . . . . . . . . . .  115.00 
Super B.  Tessar F2.8 C.R.  . . . . . . . . . . .  110.00 % V.P. Ihagee F2. Xenon C .  . . . . . . . .  32.50 
Vollenda F3 .5 Radionar Compul' . . . . . . 22.50 
Coearette C .  Tessar F4 .5 Campur . . . . . .  .24 • .50 
Goerz Tenax w. Plate Back F4.5 Dagmar 

Compur . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.50 
Icarette C .  Tessar F4.5 C .  . . . . . . . . . . . .  22.59 
Ihagee Ultrix C.  Z .  Tes. F4.5 Compur . .  24.50 
Orienwerk F6. 3 Vario . . . . . . . . . . . . . . . . .  9.95 
Super · lkonta D .  Spec. C.Z. Tessar F4.5 79.50 
Plaubel Makina F2 .9 Compur . . . . . . . . .  37.50 
Technika Linhof .  Kalart Coupled R.F. 

F2.9 Xenar Compur . . . . . . . . . . . . . . .  160.00 
Voightlander Avus Skopar F4.5 Compur 35.00 
Kawee Meyer Trioplan F4.5 Compur 27.50 
Ernemann Hea� C.Z. Tessar · F'4.5 

Chronos . . . . . . ' ..... . . . . ... . . . . . . . . .  37.50 
Rulex Pack F4.5 Dapp. Anast. . . . . . . . . 22.50 
Dallina. F3.5 Schneider. Prontor . . . . . . .  15.00 
Watson F2.9 Campur . Steinheil . . . . . .  . .  32.50 
616 Kodak Jr. Ser. III F4.5 . .. . . .. . . .  18.75 
Kodak Recomar 18 F4.5 Gompur . . . . 35 .00 

1 6 0  

Send A l l  M a i l  Orders t o  142 Fu lton St, '  
Write for Bargain List.  
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today, accustomed a s  w e  are t o  the 
finest of precision cameras. The im
plication is, of course, that we feel 
mighty proud of our accomplishment. 
But we must consider that had it not 
been for the Daguerres of yesterday, 
photography might never have 
achieved what it enj oys today. 

W
HAT you see, you can photograph. 

This is not always appreciated by 
the amateur worker as much as :it 
should be. For example, a reflection in 

open window of the sky opposite 

Reflection 

to that part of it which you happen to 
be facing, 'can be photographed, as it 
was in the accompanying illustration. 
You will notice that the reflected part 
shows up bright and properly ex
posed, while the portions faced di
rectly by the lens. are overprinted. 
This is, of course, due to the fact that 
the reflected buildings were lighted 
by the sun. 

The Lens Club 

DESCRIBED as "the most unusual 
camera club in the world,"  the 

Lens Club, whose headquarters are at 
165  West 46th Street, New York City, 
is out for members. The club hopes 
to serve as the national headquarters 
for the professional photographer and 
pioneer in the industry. Its first objec
tive, however, is to help its amateur 
members to I?yrfect their technique 
and provide w.orking facilities. 

Chief responsibility for organizing 
the club is credited to Herbert Mit
chell, known as the "Photographer of 
Celebrities," and a list of distin
guished names constitutes the Ad
visory Board. 

The club is characterized by its 
sponsors as "three clubs in one," com
bining the best features of the camera 
club, the social club, and the luncheon 
and dinner club. The clubrooms are 
the former home of the Motion Pic
ture Club, occupying over 13,000 
square feet of space. 

A N G L E S-------------
When completed, the announce

ment says, the club's facilities "will 
include a studio fully equipped for 
black and white and color work, 
darkrooms and finishing rooms, lock
ers and dressing rooms, showers, 
beauty parlor and barber shop, pro
j ection room and library, spacious 
and comfortable lounge, meeting 
room and exhibition room, dining 
room and kitchen, private bar, bridge 
and backgammon rooms." The formal 
opening will be September 1st, 1940.  

Particulars may be obtained by 
writing to the club. 

Cut Film Sizes 

THoSE who use the so-called 2 %  by 
3 % -inch cut-fil m size will be inter

ested in the follo wing letter recently 
received by this department from 
Lloyd E. Varden, A. R. P. S. ,  of Agfa 
Ansco : 

"It has come to our attention re
peatedly that there exists a general 
confusion in the two cut-sheet film 
sizes 2 %  by 3 % -inch and 6.5 by 9 cm. 
These two sizes, although representing 
a difference of only .06 of an inch in 
width and .04 of an inch in length, 
cannot be used interchangeably. This 
applies both to the sheet film holders 
and to the film. 

"All sheet films are normally cut 
slightly smaller than their stated 
dimensions, in order to make them fit 
easily and smoothly into their holders. 
The actual sizes are standard among 
American film manufacturers. Dis
crepancies that have arisen in sheet
film sizes have been due mostly to 
camera importations, but no trouble 
will result providing consumers make 
sure to get the right size for their 
particular camera." 

• • • 

WHAT'S NEW 
In Photographic Equipment 

DEJUR VERSATILE ENLARGERS : Series 
will take in negative sizes from 

1 by 1 up to 5 by 7. Model now avail
able takes negatives 1 by 1 to 2 lj4 by 
3 % .  May be used as enlarger, camera 
for copying, camera for tabletop 
photography, camera for photomicro
graphy, camera for portrait and still 
life photography, for Kodachrome and 
other three-color work, for trans
parency projection at any angle. Com
pletely ventilated housing utilizes 
"Aero-Teck" design permitting only 
minimum heat to reach negative 
plane. 

LAFAYETTE PORT-O-LAB KIT ( $8.89,  
complete) :  Complete darkroom 

set-up for developing and contact 
printing in handy airplane-style lug
gage carrying case. Maker suggests 
its use for developing and printing 
test prints while "on location," as well 
as convenience in small apartments 
where space is at premium. Kit con
tains Bakelite roll-film tank for all 
sizes from 35mm to 1 1 6  size roll film ; 
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BOOKS f 
o 
r 

DOOKS 

Amateur Photographers 
NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho· 
tography, photomurals, retouching, 
infra.red, and a number of other sub. 
divisions that will not be found else· 
where in as clear and concise a man· 
nero $2.85. 

So You WANT TO TAKE BETTER PIC· 
1'URES, by A. P. Peck. A friendly, face. 
to·face chat with the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
utilize it to best advantage. Over 200 
pages, dozens of illustrations. $2.10. 

UNIVERSAL PHOTO ALMANAC AND MAR· 
KET GUIDE. How, when and what to 
photograph in order to make money 
with your camera ; where to sell dif· 
ferent types of prints. $1.00. 

AMATEUR FILM MAKING, by George H. 
Sewell, A.R.P.S. Useful to the begin. 
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated. $1 .60. 

CHAMPLIN ON FINE GRAIN, by Harry 
Champlin. A complete hand·book on 
the entire subject of fine grain, in· 
cluding formulas and how to com· 
pound and use them. $2.10. 

PHOTOGRAPHIC HINTS AND GADGETS, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories ; 
from film clips to cameras to light· 
ing equipment, and so on ; 250 articles 
and nearly 500 illustrations. $3.60. 

PORTRAIT PHOTOGRAPHY, by H. Wil· 
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
$4.35. 

PHOTOGRAPHIC ENLARGING, by Frank. 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon. 
winners, show the value 0/ correct 
technique. $3.60. 

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

BOOKS ___ BOOKS 

--CA M E R A  A N G L E S--
printing frame ; developing trays ; 
contact paper ; darkroom bulb ; all 
chemicals and bottles necessary for 
complete work. Carrying case meas
ures 2 0 %  inches long; 13 inches high 
and 7 %  inches deep ; weighs about 1 4  
pounds including materials. 

LITTLE TECHNICAL LIBRARY ( 50 cents 
per book) : A second series of 

books on various phases of practical 
photographic work, j ust issued by 
Ziff-Davis Publishing Company. Each 
volume covers a separate subj ect and 
is written by a practical worker in the 
field. The second series begins with 
book No. 1 1 ,  "Outdoor Photography," 
by Samuel Grierson, and concludes 
with book No. 20, "Darkroom Hand
book And Formulary" by Morris 
Germain, A.R.P.S. The others include 
No. 12 ,  "Indoor Photography" by 
Hillary G. Bailey, F.R.P.S. ; No. 13 ,  
"Flash Photography," by Russ Arnold ; 
No. 14,  "Photographing Action," by 
Victor De Palma; No. 15 ,  "Manual of 
Enlarging," by Stephen White, A.R.P. 
S. ; No. 16, "Miniature Camera Tech
nique" by Fenwick G. Small ; No. 1 7 ,  
"Photographic Lenses and Shutters, " 
by Richard W. St. Clair, A.R.P.S. ; No. 
1 8, "Photo Tricks and Effects," by 
Jacob Deschin, A.R.P.S. ; and No. 19 ,  
"Selling Your Pictures," by Kurt S. 
Safranski. Each book is bound in stiff 
covers and contains about 25,000 
words of text matter, illustrated. 

GEM FILMOLAC ( 60 cents ) : Preserva
tive for cine, still, and reversal 

film, against scratching, finger marks, 
brittleness, and curl. 

BESBEE CLOSEUP COMBINATION KIT 
($3 .75 ) : For movie closeups of 

small obj ects, indoors and out. De
signed to work with any movie camera 
in making closeups of flowers, smnll 
birds and animals, botanical details, 
insects, and so on. Kit consists of tri
pod table, which also can be used with 
camera handle ( supplied ) ; adjustable 
lens holder, universally adaptable to 
any 8mm or 1 6mm camera ; and two 
closeup auxiliary lenses, giving sharp 
closeups of obj ects at distances of 1 0  
t o  30 inches. Additional lens aux
iliaries for other distances available 
in special assortment of six closeup 
lenses ( $4 )  for distances 7, 12 ,  1 5 ,  18 ,  
24 and 2 7  inches. 

ELKAY FOTO-PURE WATER FILTER 
( $3 .50 complete) :  Designed to re

move impurities in ordinary water. 
May be attached to any faucet. Out
side made of Bakelite. Inside con
sists of series of five metal screens, 
plus patented Cellulo fiber filtering 
disk. 

F-R DEVELOCHROME ( $.75  per 4-oz. 
bottle ; $.75 per can special devel

oper ) : Direct color toning developer 
for prints, created by Anton Bruehl, 
well-known American photographer. 
Permits development of print to a 
colored image in any one of six colors. 
Variations of obtainable colors end
less, is manufacturer's claim, "de-
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CAMERA EXCHANGE 
ORIGINA TORS 

• Since 1 890 • 
REAL LOW P R I C ES 

IN NEW & USED 
C A M E  R A  S (MOVIE OR STILL) 

PROJECTORS - ENLARGERS 
• ACCESSORIES • 

Libera l  Trade · i n  A l lowances. 
Write your wants t o  Dept. SA·9. 

NEW YORK CAMERA EXCH. 
1 1 6  FULTON ST. NEW YORK CITY 

• 

35mm. �������b 85e l�!�iecr{yai�nl�����P�g 3\�a:tzr!ln
gl�!;20Jri�rS�J "Mercury" type processed same price. New, 

exclusive methods and equipment used. Car
tridge reloaded with Eastman Plus X, 30¢ .  One 
day service. Satisfaction guaranteed or money 
back. Write for postpaid mailing bags and in
formation. 

TECH N I F I N I SH LAB ORATORY 119 · 1  Lexington Avenue • • •  Rochester, N. Y. 

Splendid opportunities. Prepare III 
splIre time. Easy vlan. No previou8 
experience needed. common school 
education sufficient. Send for iref'! 
booklet, "Opportunities in Photogta. 
phv".  particulars and (6qllirementl. American School of Photography Dept. 2286 3601 Michigan Ave� Chicaco, III. 

MODERN 
PORTRAITURE 

By Stanley R .  Jordan 

Adaptation of the technical 
methods of Hollywood to still por
traiture is the basis of Mr. Jordan's 
latest book for the advanced ama
teur photographer. In it he presents 
complete details on all phases of 
portraiture photography, including 
equipment, lighting, make.up, pos
ing, and portraits of various types 
under varying conditions. The 
large number of illustrations, many 
with explanatory diagrams, leaves 
little to the reader's imagination, 
guiding him through from begin
ning to end. (199 pages, 6Yz by 9 
inches.) - �3. 1 0  postpaid. -

For sale by 

SCIENTIFIC 
AMERICAN 

24 West 40th St., New York, N. Y. 
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It is Easy to Take 
B ET T E R  P ICTURES 

• • •  if you know a few of the simple 
fundamental requirements. Once you find out how your camera works, learn 
how to make correct exposures, and master the basis of composition, your 
camera results will show immediate improvement. You need not wade through 
text books, dry treatises, in order to obtain this information. Into "So You 
Want to Take Better Pictures," the author, drawing on a varied experience 
in photography, has packed just the things you need to know. Questions 
and problems have been anticipated, answered in detail, for the camera 
owner who has his developing and printing done at the photo shops. Written 
as a running story of your camera and how best to use it. 

Chapter Summary : What Your Camera Does ; Equip. 
ment for Better Photography ; Indoor and Outdoor 
Pictures ; Portraits ; Action Photography ; Candid Pic· 
tures ; Angle Photography ; Color ; Tricks with Your 
Camera ; Troubles and How to Overcome Them. 

USO YOU WANT TO TAKE BETTER PICTURES" 

By A. P. PECK 
Associate Editor, Scientific American 

IN the 2 1 0  pages 06 chapters ) is all you 

need to know to guide you along the path 

to better photography. Dozens of illustra

tions help to explain the text. Board covers. 

per 
Copy 

( Plus 10 
cents postage� 

Order direct from 

MUNN &. CO., INC. 
24 West 40th Street New York City 

Experimenters - Schools - Field Workers 

An Accurate Balance at a Price 
Wi t h i n  t h e  R e a c h  0 1  A l l  

Sensitive to 2/50 gram 

Weighs up to 1 00 grams 

Compact-'-No loose parts 

Modern, durable construction 

Small convenient size 

Handsome streamline design 

Now permissible for auxiliary use in 
drug stores (N. Y. C. Serial BI7.) 

Ne'Per before a balance with all these exceptional features! 

Finest Quality-Made of tested materials. Its 
construction w!l\ appeal to laboratories desir
ing the best equipment. The Bakellte cup Is 
unatl'ected by practically any substance that 
can come In contact with It : the tool steel 
knife edge and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity�Weighs to one decimal 
point farther than the usual low-priced 
counter scales and serves nearly every labora
tory purpose short of precise analysis. The 
capacity of 100 grams is ample for the dellcate 

weighings made in the usual course of teach
ing. organic synthesis. experimental work, 
compounding, photographic work, etc. 

Compact·Convenient-Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, it will soon become 
indispensable . 

Its small size makes It possible to carry it on 
inspection and testing trips at a distance from 
the laboratory. It is small enough to be carried 
under the arm or in an overcoat. 

Graduated in either the M etric  System (grams) or the Apothecary's System , g rains. 

drams and ounces ) .  In order ing.  p lease i n d i cate which of these you desire. 

BENNETT BALANCE-$8.00 plus 40c Postage 
Tech Editorial Service, 26 W est 40th Street, New York, N. Y. 

-- C A M E R A  A N G L E S -

pending only on the ingenuity of the 
photographer." Available colors:  
three basic and three additional from 
which various combinations may be 
produced. Colors are red, yellow, 
blue, sepia, sea green, snow blue. 

SAYMON-BROWN RANGE FINDER ( $ 1 5, 
including installation) :  Couples 

directly to lens standard of Speed 
Graphic, Bee Bee, Linhof, Ihagee, 
Recomar, Jewel, and similar cameras, 
as well as many postcard-size roll
film cameras. Design: correct optical 
balance of mirrors, which are made 
tarnish-proof and permanent by same 
process used for observatory tele
scope mirrors ; provides brilliant illu
mination of images even in adverse 
light or at night. Center object of 
amber color to make quick, accurate 
matching of images for all distances 
from 3 feet to infinity. Finder meas
ures 3 % by % by % inches ; weighs 
2 112  ounces. Finished in satin chrome. 
Guaranteed by makers. Installation 
can be made through regular dealer. 

SPEEDGUNS DELUXE "C" JR. AND "C" 
DELUXE, for Miniature Speed 

Graphic and larger Speed Graphics, 
feature completely open bulb clamp, 
with positive ejector. Head of gun 
redesigned for proof against rain. 
Battery case fastened to camera by 
means of new bracket. Flip of thumb 
tightens case against improved clip. 
"Shake it up or down, back or forth
you can't budge it," declare the mak
ers. Flip thumb again and case is free. 
Other features include positive switch 
button and safety switch button 
guard. 

HAYNES SHUTTER CHECKER ( 5 0  
cents ) : For testing accuracy of be

tween-the-Iens shutter. Used with any 
phonograph turntable. Stroboscopic 
ring assures correct rate of turn. 
No calculations required for speeds 
from one-half second to 1/500th. 

HiMM FILMO TITLER: For use with all 
Filmo 1 6mm cameras. Features 

"visual centering" arrangement per
mitting titles to be centered accu
rately through viewfinder of camera. 
Titler consists of camera carriage, 
title-card carriage, two swiveled re
flectors, each unit sliding upon con
necting track and clamping firmly in 
any position. Title can be used hori
zontally or vertically, as an animation 
stand or to permit filming title ac
tually being written by human hand. 
Reflectors adjustable and made to 
take No. 1 Photofloods. 

AGFA MEMO WITH LENS F /5 .6  
( $ 14.50 ) : Memar f/5 .6  anastigmat 

focuses from 3 112  feet to infinity. Shut
ter speeds 1/25 ,  1/50 ,  and 1 / 100 of a 
second, plus Time and Bulb. Com
pact, steel construction. Provides 
Memo-type rapid film transport 
mecnanism. Loads with standard 
Agfa Memo cartridge, 24 double
frame size pictures ( 1 - 7 / 1 6  by 
1 5 / 1 6ths inches)  per cartridge. Other 
features include: brilliant, optical, di-
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red view finder; tripod socket, cable 
release socket ; neck-cord eyelets, 
automatic exposure counter. Acces
sories available : leather eveready 
carrying case; filters-yellow, red, and 
green; sunshade; neckcord ; cable re
lease ; tripod. 

PHOTO-ART DODGER ( 75 cents ) : Con-
tains number of apertures of 

various sizes and shapes which can be 
further modified by rear plate into 
many series of patterns. Useful for 
localized spots, special effects, vig
netting. Diameter of dodger 14 inches. 
Complete instructions printed on up
per surface of dodger. 

• • • 
THE ROUND TABLE 
Questions Answered for 
the Amateur Photographer 

Q. What characteristics are lost 
when an anastigmat lens is "stopped 
down." I know that the depth of field 
is increased. Does the lens lose any 
thing if focusing is accomplished by 
moving the front part of the lens 
while the back element remains fixed? 
-E. J. T. 

A. Stopping down may cause a 
softening, that is, slight off-sharpness 
of the image, as compared with the 
image when focused at a larger open
ing, but this is usually of no practical 
consequence. Besides, the advantage 
of depth of field, where this is re
quired, far offsets the above disad
vantage. Opinion varies concerning 
the advisability of the method em
ployed on some lens mounts by which 
the front element is moved back and 
forth in focusing while the back ele
ment remains unmoved. One of the 
best known cameras of today enj oys a 
wide popularity both among advanced 
amateurs and professionals, who 
usually are very exacting, despite the 
fact that it employs this method of 
focusing. 

Q. In using an exposure meter it is 
recommended that it be held near the 
object. Since the intensity of light 
varies inversely as the square of the 
distance I have not been able to figure 
out why a foot candle reading close 
to the object is just as applicable in 
calculating exposure time, and stops, 
when using the camera close up as it 
is when using it at several feet dis
tance. Just why is there no distinction 
made?-G. O. L. 

A. The "square of the distance" 
which you mention has reference to 
the distance between the subj ect and 
the source of illumination and not the 
distance between subj ect and camera. 
Therefore, provided the light remains 
the same distance from the subj ect, 
it would not matter how near or how 
far you held the meter from the sub
j ect were it not for this important 
factor: an exposure meter covers a 
wider angle of view the farther it is 
held from the subj ect, with the conse
quence that the resulting reading 
takes in not only the light reflected 

from the subj ect but also that re
flected from the surrounding area. If 
the meter's angle of view could be 
cut doWn so narrowly that, even at the 
position of the camera, only the light 
reflected from the subject would be 
included, there would be no necessity 
for approaching the subj ect closely, 
and the reading would be the same, 
whether held close up or at the cam
era position. 

Q. Please state if the old type 
Petzval lens is achromatic. I want to 
use this lens for a terrestrial telescope 
even though the focal length is 24 
inches.-A. T. 

A. The Petzval lens is semi-achro
matic, not fully corrected for color 
aberration, but sufficiently so for the 
purpose you have in mind. 

Q. I have been advised to use a 
Polaroid filter to eliminate reflection. 
I notice that when the filter is turned 
in the housing, the field darkens and 
appears to have a purplish cast. Will 
this affect the natural colors on 
Kodachrome Type A film? Also, how 
effective is the filter for the purpose, 
and what changes in exposure time 
will be required?-S. A. R. 

A .  The darkening of the field is 
caused by a reduction in the amount 
of light admitted, and will not affect 
the color rendering of Kodachrome. 
The effectiveness of the Polaroid filter 
in eliminating glare and reflection has 
been proved by many workers who 
have used this screen, as it is more 
properly called, both with Koda
chrome and regular black and white 
film. Because the light is cut down, 
the exposure time should be twice 
that required without the screen. 

Q. Is there any type of successive 
flash equipment that would enable 
me to get several shots of wild life 
in the woods after dark within about 
1 5  to 30 seconds?-G. W. T. 

A. By operating very quickly, you 
could probably get a few shots within 
this period with regular flash equip
ment and provided the camera film 
advance is of the automatic type. If 
your flashgun head is of the bulb 
ej ector type, speed would be facili
tated. There is soon to appear on the 
market a multiple flash gun taking 
as many as a dozen G. E.  No. 5 "Mid
get" bulbs, which may be fired succes
sively one after the other in synchron
ization with successive films. This 
will probably be most useful for your 
purpose. 

Q. Can you furnish information on 
home development of movie color 
film?-R. S. M. 

A. The only motion picture color 
film that may be processed at home is 
Dufaycolor. Details may be obtained 
by writing to the manufacturers, 
Dufaycolor Co. ,  Inc., 68 West 48th St. ,  
New York City. A drum recently 
placed on the market called the 
Graphic Reel can be used for pro
cessing. It  has a capacity of 32 feet 
of 1 6mm or double 8mm film. 
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UN IVERSAL 
P H O T O  ALMA NAC AND  
MAR K ET GU IDE  
1 9 4 0  

4MATEUR photographers who ft feel that they should be able 
to make money with their cameras 
will find in this book many hints that 
will be of value. A series of articles 
tells what, when, and how to photo
graph, how to sell your photographs 
profitably, how to handle your equip
ment, what picture journalism con
sists of and how to make contacts 
with editors, and many other things 
that the would-be photo journalist 
will want to know. A pictorial section 
presents some of the work of this 
country's foremost photographers ; a 
large formulary gives in compact 
form most of the standard formulas. 
The market guide section tells who 
purchases what kind of photographs, 
approximately the price paid, and 
gives other pertinent data regarding 
hundreds of publjcations that are in 
the market for photographs. 

Includes Articles BU 

JACOB DESCHIN, A.R.P.S. 

HY SCHWARTZ, The Kalarl 
Company 

WALTER LITTEN, Bausch & 
Lomb Scientific Bureau 

T. THORNE BAKER, F.Inst.P., 
F.R.P.S. 

ARTHUR L. GALE, Editor of 
Moyie .lJfakers Magazine 

NORRIS W. HARKNESS 

RICHARD K. WOOD 

AUGUSTUS WOLFMAN, E. 
Leitz, Inc. 

RUDOLPH PFEIFFER, Jr., 
Technical Consultant of Kin
O-Lux, Inc. 

JOHN HUTCHINS, A.R.P.S. 

ALEXANDER MAXWELL, 
Technical Research Dept. of 
Popular Mechanics 

FREDERICK LEWIS, Black 
Star Publishing Co. 

and many others 

284 pages • �1.00 postpaid 

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th St. New York, N. Y. 
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SHOOT I N G  T H R I L L  

SAVAGE 
AUTOMATIC $1640 .22 RIFLES 

Here is a rifle which opens the door 
to a whole new field of sport. 
Imagine the thrill of firing 1 5  shots 
as fast as you can work your trig· 
ger finger ! Try hitting small game 
on the run - fire shot after shot 
without disturbing your aim ! 

THREE RIFLES I N  O N E  
Can b e  adjusted for use a s  automat
ic, bolt action repeater, or single 
shot riBe. 
M o d e l  6 - T u b ul ar m a g a z i n e ,  
chambered for .22 Long RiBe car
tridges, Regular or High Speed. 
Model 602 - For .22 Short car
tridges only. 

Ask your dealer to show it to you. 
SEND FOR 

FREE CATALOG 
1: • • • •  11 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • : 
: Savage Arms Corporation : 
: Dept. 1600, Utica, N.Y. : 
: Please send free catalog. : 
· . 
· . 
· . : Name . . . . . . . . . . . . . .. _ . . . . .  _ _ _ _  . .  _ . _ . _ _ _ _ _ _ _ _ _  : 
· . 
· . 
· . : Addres.c . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 
t • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  · · ., 

MANHATTAN GUN & REPAIR SHOP 
EXPERT GUNSMITHING 
Repair, Remodel, Reblue, Restock, and refinishing 
of any domestic or foreign shotgun, rifle, pistol, 
revolver · and automatic. Rough turned stocks for 
shotguns and rifles. 

Wm. Schiessl 34 West 44th St. 
Prop, and Master Gunsmith New York City, N. Y. 

Carbine style, High 
power, Manufactured at 

Springfield Arsenal. Suitable 
for large 01' small game. 

Military Equipment, Camp and scout 
supplies, also a general line of useful 
articles. 

Send lOf in coin or stamps for 
illustrated catalogs. 

W. STOKES KIRK 

Dept. S.A., 1627 N. lOth St., Philadelphia, Pa. 

MASTERING THE RIFLE 

By Morris Fisher 

D
EALS with sight adjustments, firing posi. 

tions, use of the sling, breathing, trigger 
squeeze, wind allowances, 'scope sight eleva. 
tions, choice and care of a rifle, and many other 
items of importance to both beginner and expe
rienced shot. For the new rifleman, the pro
cedure of shooting is carefully outlined with a 
view to assuring prompt resulti. 

$2.60 
Sold by 
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YOUB FIBEARMS 
and F.IS8ING · . TACKLE . 

Conducted by A .  D .  R A T H B O N E ,  IV 
INTEREST I N  FIREARMS i s  traditional with American men; fish
ing tackle is a requisite of one of the world's oldest occupations. 
Scientific development of guns and tackle, in the use of which 
millions yearly find sport and recreation, fathers this month
ly department which welcomes correspondence from readers. 

Center of Impact 

IN the belief that many shooters have 
wished for a simple, easy formula 

for locating exactly the average point 
of strike, or "center of impact," of a 
group of shots when targeting a rifle 
or pistol in sight alignment, Walter T. 
Gorton, of the Springfield Armory, 
Springfield, Massachusetts, sent us a 
suggestion accompanied by drawings. 
Mr. Gorton has so ably expounded his 
idea that we'll let him tell it in his 
own way, with our sincere thanks for 
his interesting contribution. 

"It is not difficult," writes Mr. Gor
ton. "to determine the location of the 

Upper left, ' Figure 1. Upper 
right, Figure 2. Lower left, 
Figure 3. Lower right, Figure 4 

center of impact by averaging the 
horizontal and vertical locations of 
a group of shots by measuring from 
suitable vertical and horizontal ref
erence lines, such as the edges of the 
usual paper target, but this process 
is rather slow and inconvenient. Since 
a single shot is not conclusive for 
targeting purposes, a group of shots is 
necessary, and the smallest group, of 
course, is two, which, while more con
clusive than a single shot, is still 
rather small. The center of impact 
of a two-shot group is very easily 
found, as obviously it lies exactly half 
way between the two. ( Figure 1 )  

"This principle is easily and con
veniently applied to larger groups. 
Three shots form the smallest group 
which is reasonably satisfactory for 
targeting purposes. To get the center 
of impact of such a group, first find 
the mid-point of the line j oining any 
two shots. The center of impact for 
the group lies one third of the way 
along the straight line from this point 
toward the third shot. ( Figure 2 ) . 
Three-shot groups will do fairly well, 

but four-shot groups are better and 
can be measured quite as readily. 
Simply j oin any pair of shots with a 
straight line, and the remaining pair 
likewise. The mid-point of the straight 
line j oining the mid-points of these 
two lines is the center of impact of 
the group. ( Figure 3 . )  

"The orthodox five shot group also 
can be measured very easily, so the 
shooter who must have a group of this 
size can fire his five rounds cheerfully, 
letting them fall where they will. To 
measure the group, first locate the 
center of impact of any four shots as 
above described. One fifth of the way 
along the straight line from this point 
toward the fifth shot is the center of 
impact for the whole group ( Figure 
4 ) ,  and this method can be applied to 
groups of any size, by working in suc
cessive steps. A geometric principle, 
the process boils down to this:  Con
sider the individual shots to be small 
bodies of equal weight lying in the 
plane of the target. The center of 
impact of the group is the center of 
gravity of this system of like bodies. 
Figures have been drawn on coordi
nate paper so that skeptics may read
ily verify the plotted location of the 
center of impact in each case by find
ing the average horizontal and vertical 
locations of the various shots. A 
graphic check, also, may be made in 
all but Figure 1 by starting with other 
pairs of shots." 

Back-Woods Are Closer 

I
F it were not for technological prog
ress in the realm of marine motors, 

a lot of us who like to angle for the 
big ones back in the wild country 
mi ght find ourselves handicapped in 
fulfilling our piscatorial desires. True, 
the ancient and honorable method of 
canoe travel is still to be relied upon 
and is particularly applicable to the 
fisherman whose budget is more 
limited than is his time. The airplane 
is our modern way of getting into the 
bush, but it does reverse the afore
mentioned budget-time premise. Due 
to scientific advances in outboard 
motor manufacture, however, we now 
have a middle-of-the-road method 
which saves time, costs next to noth
ing and is as reliable as the powerful 
motors which wing over forest and 
lake. Today we can answer "the call 
of the wild" j ust as we always have 
by stowing our duffle into the old 
canoe. But, by adding only a rela
tively few pounds to the total weight 
of our outfit, we can save lame 
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muscles, blistered hands and many 
hours-in which to get in more fish
ing. Here's how it's done. 

Let's assume we're headed for the 
Lake of the Woods sections, or north
western Quebec, where chains of lakes 
connected by smali streams or short 
portages will lead to the lair of the 
muskie, the wall-eye, or the great 
northern. If we take along an Elto 
Cub outboard motor, for example, 
made by Evinrude Motors, we add 
only 8 % pounds to our load. A special 

With an 8 Y2 - pound outboard 
motor and a few gallons of fuel, 
the hunter or fisherman can 
save much back-breaking work 

bracket for canoe attachment is a 
couple of pounds more and packs 
easily. The motor runs 10 hours on a 
single gallon of fuel, will propel two 
men and their duffle in a canoe up to 
five miles an hour. As a conservative 
figure let's say we average 3 %  miles 
per hour on lake travel, which comes 
to 35 miles for our first gallon of gaso
line consumption and is probably a 
greater distance than a couple of city
softened outdoorsmen can hope to 
cover by paddle on the first day out. 
Without straining our backs too much 
we can pack in four extra I -gallon 
tins of pre-mixed motor fuel, a total 
weight at the start of about 32 pounds, 
and we are assured of a minimum of 
1 7 5  miles of motorized canoe travel. 
Based on our own experience of many 
thousand miles in a canoe, upstream 
and down, with the wind and against 
it, we believe a 25-mile-a-day average 
by paddle is about all two soft
muscled men can hope to accomplish. 
If we cover the same distance by 
motor in five days, instead of the seven 
required by paddle, we'll have two 
days more in camp, and it has cost us 
a little over $25 for the motor and 
about two cents an hour for its opera
tion. 

As noted above, the modern out
board motor is a far cry from its early 
ancestors in power, dependability, and 
weight. With Evinrude motors, for 
instance, the "dynamometer test" is 
used to establish power ratings. To 
insure absolutely impartial results, 

Evinrude has all models tested by 
The Pittsburgh Testing Laboratories, 
whose results are submitted to The 
National Outboard Association for 
final certification before being used 
by the manufacturer. Dependability 
and further protection are afforded 
through a policy of measuring horse
power at engine speeds recommended 
for constant service, rather than peak 
horsepower attainable, thereby assur
ing long hours of continuous and un
interrupted operation. As to weight, 
anyone who used to strain his back 
in order to install an outboard of 20 
years ago will recognize the port
ability and adaptability to fishing trip 
usage of an 8 % -pound motor which 
develops .5 N.O.A. Certified Brake 
H.P. at 4000 R.P.M. Yes, in these days 
the back-woods and the big fish are 
closer, and it costs very little to get 
there, thanks to American ingenuity 
and scientific progress in outboara 
motor building. 

POT-SHOTS 
At Things New 
MARLIN FIREARMS COMPANY answers 

the country-wide demand for a 
rifle to use with the miniature clay 
target games, like Mo-Skeet-O and 
Targo, by developing a Recess Choked, 
Smooth Bore .22-caliber single-shot 
rifle, expressly built for this purpose. 
With this new Marlin method of bor
ing, it is said that the control of shot 
distribution gives the best potential 
target breaking spread at any distance 
from 30 to 45 feet, with as wide a 
pattern as possible without holes 
through which a target could escape. 
The gun is known as Model 1 00-SB, 
Bolt Action, Single Shot Rifle. 

REMINGTON ARMS COMPANY an-
nounces Model 513T "Match

master" bolt-action .22-caliber target 
rifle, equipped with government type 
leather sling, adj ustable for short or 
long armed shooters ; Redfield front 
sight with seven interchangeable 

"Matchmaker" comes complete 

serts;  Redfield No. 75 micrometer rear 
sight with % -minute adj ustments ; 
special target stock and pistol grip of 
dark finished American walnut with 
high, thick comb and long, wide 
beavertail fore-end ; 27-inch, heavy, 
semi-floating barrel, double counter
sunk at muzzle, bored and rifled for 
extreme accuracy. "Matchmaster" has 
anti-backlash trigger stop for crisp, 
smooth trigger pull ; short, fast, firing
pin travel ; corrugated trigger ; double 
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OFFERS ADVANTAGES 
OF 

* You shooters are voting, 
in increasing numbers, 

for the easy-pointing, fast
handling advantages of the 
single-sighting-plane, Over & 
Under "double" gun. That's 
why Marlin has designed this 
line of famous Model 90's
most complete in the firearms 
field ! See these hard-hitting, 
dependable beauties  at your 
dealer's today ! • Illustrated . . . Model 90 OVER 
& UNDER .410 BORE SHOTGUN 

$40.27 
Smartest, sleekest shotgun made ! 
All the rugged, smooth action fea
tures of the big 90'S. Great for prac
tice and small game. A real firearm, 
yet weighs only 5% lbs. 

• 
1 2 - 1 6 - 20 G A U G E S - S i m p l e ,  
rugged lifetime construction . . . 
perfectly balanced . . . direct line 
locking, one piece frame. HAM· 
MERLESS - COCKS ON OPEN· 
ING. $40.2 7 

Combination RIFLE·SHOTGUNS 
Top barrel f o r  .22 short, long, 
long rifle. Also . 2 1 8  Bee or . 22 
H o r n et .  Bottom b arrel  . 4 1 0  
bore o n  all 3 guns. $40.2 7 

S K E E T K I N G  - Custom· b u i l t  
leader of Marlin shotgun line. 
Gives unprecedented results for 
skeet, upland game. $70. 1 3  

- - - - - - -- - - - - -
S E N D  3 c  TODAY F O R  CATALOG with 
complete specifications. Get your copy 
of " STRAIGHT SHOOTING" FREE 
at dealers, or 6¢ postpaid. 

FREE 

THE MARLIN FIREARMS CO. 
162 WILLOW ST., NEW HAVEN, CONN. 

GUNSM I TH I NG and 
RESTOCK I N G  G U I LD 

24 Pages, I nvaluable for Amateur,  Professional 
G unsm iths, H o m e  Craftsmen,  Shooters. Comp lete  
i nformation,  i l l ustrat ions ,  Walnut Stocks,  B lanks, 
G u n s m ith Tools, R e m o d e l i n g ,  Actions,  B l ue i n g ,  
Checkering T o o l s .  L i m ited Supp ly. W r i t e  today. 

STOEGER ARMS CORP. 
507 Fifth Ave. al 42nd 51., New York, N.Y. 

ARMY- IAVY BARGAI IS 
Haversacks . . . . .  $0.75 Carr. Belt . .  . $0;60 
Small Carr. Box . . .25 e. W. Trench Tool, .75 
Sun Helmet . . . .  .75 Rope Lariat . . . .75 

Springfield Rifle 45 / 70 elF $4.25 
75th Anniversary Catalog 1865-1940, 308 pages, over 
2,000 illustrations of pistols, rifles, daggers, medals, 
saddles, etc., mailed for 50 cents, N'ew circular for 
3¢ stamp. 
F R A N C I S  BAN N E R M A N  SONS,  5 0 1  Broad way, New York 

ST. B ERNARD P U P P I ES 
Registered - Best on the Market. Elaborate Illus

trations Free. Write 

ST. BERNARDS, Watrous, Sask., Canada 
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4-"Time Out" 
BUTTON 

CONTROL 
5-M P H 

TACHOMETER 
6-Distance 

TELEMETER 

The Most Complete 
SCIENTIFIC WATCH 

in the World ! 
Now you can own a famous 17-jewel ARIS�O 
CHRONOGRAPH-the most complete and ver�atI1e 
watch in the world-for only $5 a mon�h ! Buy It for 
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advantages of SIX watches in ONE compact, handsome 
wrlstwa�cI'llpLE _ RUGGED _ FOOLPROOF ! 

First the ARISTO is a precision built timepiece of 
dependable accuracy, stainless steel case and genuine 
pigskin strap. Two small buttons control all of its 
easy-to-operate features. Stop watch sweep-ha�d 
registers 1/5th seconds Elapsed Time recorder-dIal 
gives elapsed time reading instantl�. �he "Time�Out" 

feature is essential. when yoU! t�mmg operatIOn is 

i�t;��
u
�
t
i;��n�:

c
�
o
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tance from any simultaneous sight-aud-sound source 
in miles and fractions. 

ONE YEAR GUARANTEE. 
The ARISTO guarantee protects you against any 
mechanical failure. In addition, when buying direct 
from the importer, you get the ARISTO MONEY
BACK GUARANTEE. 

10 DAY TRIAL OFFER! 
Pay only $5.00 down on delivery of your ARISTO Wrist 
CHRONOGRAPH. Wear it for 10 days on our Money
Back Guarantee. If not delighted with your ARISTO. 
you will have the privilege of returnin� it in 10 D�YS 
and your money will be refunded WIthout questIOn ! 
Fill out and mail the coupon today ! 

ARISTO IMPORT COMPANY, Inc., 630 Fifth Avenue, �:::�. :�l:T�
e
6-i;_

o
{kc��BNOGRAPH Wrist Watch. 

at REDUCED PRICE of $39 .95 .  I will pay $5 on delivery 
and $5 a month. 
NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AGE . . . . .  . 

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

CITY . . . . . . . . . . . . . . . . . . . . . . . . . . .  STATE . . . . . . . . . . .  . 
EMPLOYED BY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

When you write to advertisers 
The Editor will appreciate It If you 

will mention that you saw It In 

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

Scope Shooting 
Is Great Sport! 

VALU E 
Don't miss the fun of shooting with a 
telescope sight ! It's a thrill every 
shooter will enjoy. This wonderful. 
low position. Internal Adjustment Scope $ 
is pleasing thousands of users. Notlce 5 75 how closely it hugs the barrel. Easy 
and Quick adjustments with patented �';H���: Si�:�!d Wo�iC�ntTr�v

e
s;��:

s t���� 4 Power 
Graduated ring sets elevation auto- I nternal 
matically 25 yds. to 100 yds. A �no tc:Jp�st;:d:1 ���d T�D��}��

t
iit:r���r�

a
���c:i�\�g 5M4 

this and other Mossberg Scopes, RifleS

.

8t1j 
and Shotguns. Please enclose 3c to help 
cover postage and handling. Address : /! O . F .  M O S SB E R G  & S O N S  I N C .  
3509 51. John St., N ew Haven, Conn. 
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locking lugs on bolt and double ex
tractors ;  firing indicator and positive 
side lever type safety. Butt plate is 
sharply checkered ; front sling swivel 
is adj ustable to arm length and barrel 
is drilled and tapped for scope blocks, 
with plug screws in holes. Detachable 
magazine box holds six cartridges and 
rifle is chambered for .22-caliber long
rifle cartridge. Over-all length of gun 
is 45 inches ; taken-down length, 33 
inches. Moderately priced, the 
"Matchmaster" is ideal for four-posi
tion shooting. 

MOHAWK PRODUCTS, makers of that 
unique and rather revolutionary 

"Peep-Scope" we recently told you 
about, announces a reduction in price 
from $5.00 to $4.25.  It seems the 
"Peep-Scope," which, through its one
inch length provides a telescopic ef
fect by use of precision ground lenses, 
has met with such cordial reception 
from riflemen that increased sales and 
wider distribution brought about the 
lower price. 

AMERICAN OPTICAL COMPANY presents 
scientifically designed, streamlined 

shooting glasses fitted with special 
Calobar or Noviol lenses to cover all 
conditions for hunters, marksmen, 
trap and skeet shooters. For all 'round 

eye protection, good visibility, partic
ularly in bright sun, Calobar lenses 
are recommended as reducing glare, 
absorbing the tiring, invisible infra
red and ultra-violet rays which cause 
eye strain and fatigue. Noviol lenses 
are counseled to obtain sharper detail 
on dull, hazy days and both types can 
be ground to prescription for defec
tive eyes. 

O.  F.  MOSSBERG & SONS, INC . , have a 
low-cost spotting 'scope to keep 

company with those fine new rifles 
we told you about last month. Their 
20-power Model A "Spotshot" 'scope 
is light, sturdy, has achromatic objec
tive lens 38mm in diameter, ground to 
.00001 of an inch, and is equipped 
with metal eye caps for both ends. 
Eye-piece lens is 1 0mm with microm
eter focus adjustment. In black 
crinkle finish with chrome plated 
draw tube, it is 17 inches long ex
tended, 1 2 Vz  inches when closed, 
weighs 1 Vz pounds, and has field of 
approximately 7Vz feet at 100 yards. 
A 2 1f4 -pound folding aluminum alloy 
and steel stand offers rigid support, 
has screws for adj ustments. 

THE PARKER-WHELEN COMPANY, INC. ,  
formerly National Target & Supply 

Company, in presenting its 5th edition 
of Colonel Townsend Whelen's "Gun 

Handbook and Catalog," offers to the 
shooting fraternity one of the most 
comprehensive and authoritative vol
umes on firearms we have ever seen. 
Colonel Whelen, who needs no intro
duction to American shooters, had as 
his editorial associates three men 
whose names have long been synon
omous with expert knowledge of guns 
and ammunition, namely, Colonel 
JUlian S.  Hatcher, Colonel H. P. 
Sheldon, and Major Charles Askins. 
Each has contributed a fund of factual 
information from the fields in which 
he is a nationally known authority. 
Colonel Whelen wrote the sections de
voted to Small Bore Rifles, Game 
Rifles, Telescope Sights for Rifles, 
Pistol Marksmanship ; Colonel Hatcher 
has exhaustively handled Revolvers 
and Pistols ; Colonel Sheldon and 
Major Askins covered the shotgun 
field and marksmanship with the scat
terload. There are also articles on 
cleaning and cleaning materials ; re
ceiver sights and binoculars;  reloading 
tools ; clothing and outdoor equipment ; 
gunsmithing, and a particularly help
ful article entitled, "Useful Informa
tion for Shooters."  The book is pro
fusely illustrated, includes prices of 
all equipment shown and sells for 
only 25 cents a copy. 

SHAKESPEARE COMPANY, which for 
many year has been supplying in

numerable anglers with "what it 
takes" to take the fish, offers an ex
ceptionally fine 1940 catalog. If you 
haven't obtained yours, we suggest 
you do so before the fishin' season is a 
minute older, and then devote a 
pleasant hour or so to its perusal. 
You'll find it enticing, helpful, con
structive, and educational, particu
larly the pages depicting methods 
used by Tony Acetta, U. S.  Amateur 
Bait and Fly Casting Champion, who 
really "gets 'em." 

THE TANGLEFOOT COMPANY offers wel-
come relief from mosquitoes and 

other pests to both angler and hunter 
through use of its new repellent. A 
safe', greaseless, non-irritating cream 
in generous size tube, Tanglefoot 
MosQUITo Repellent has added vir
tues of actually being fragrant, last
ing, and harmless to the most delicate 
skin. 

BILL DEWITT BAITS offers deep-sea 
anglers absolute freedom from rust 

or salt corrosion of hooks through use 
in their manufacturing process of "z" 
nickel, a heat-treatable alloy of ap
proximately 98 percent nickel. ( See 
May, 1940,  Scientific American, page 
2 7 7 ) . Clean barbs, toughness, springi
ness, and great tensile strength are all 
provided at low original cost, which, 
due to rust-free properties, is likewise 
last cost. From E. S.  Russell, of Bill 
DeWitt Baits, came samples of hooks 
with invitation to immerse one in 
strong salt solution. We did. To
gether with an ordinary hook, it 
stayed immersed 1 8  days, came out 
absolutely clean, fresh, shiny. You 
should have seen the other hook! 
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O u r  B o o k  C o rner  
THE BOOK DEPARTMENT of Scientific American is conducted, 

with the co- operation of the Editors, to make available for you a 

comprehensive book service. Each month the Editors select and 

review in these columns new books in a wide range of scientific 

and technical fields. In addition, they are ready at all times to 

advise you regarding the best available books on any subject. 

You are invited to use this service freely. Tell our Book Depart

ment what kind of books you want and you will be furnished 

with a list of available titles, including prices. When inquiring 

about books, please be specific ; remember that we can be of the 

greatest help only when you tell us .lust what you are looking for. 

WE PRESENT TELEVISION 

Edited by John Porterfield and 
Kay Reynolds 

P
RODUCED in an endeavor to give the 
non-technical reader a complete 

survey of the television situation, this 
book presents a running story, begin
ning with the technique of television 
and carrying through studio opera
tion, programs and direction, acting, 
and the financial problems. The text 
has been prepared by a group of 
specialists who are in direct contact 
with those phases of the work about 
which they write. ( 298 pages includ
ing a glossary of terms, 6 by 9 inches, 
illustrated with photographs and 
drawings. ) -$3. 1 0  postpaid.-A. P. P. 

AMERICAN AVIATION 
DIRECTORY 

IN the early days of aviation,  the 
industry was so small that everyone 

in it knew everyone else. Now, avia
tion has grown to such immense pro
portions that it is impossible for any 
one person to keep track of organiza
tions, companies, and personalities. 
The American Aviation Directory 
will, therefore, render a very valuable 
service and has been received with 
enthusiasm. The Directory is in a 
carefully classified form, covering air
craft manufacturers and their per
sonnel, air lines and their personnel, 
accessory firms, schools, trade organi
zations, state and federal organiza
tions, and so on. A useful alphabetical 
index is provided. Loose-leaf form.
Yearly Subscription, $5.00.-A. K. 

LIVING LIGHT 

By E. Newton Harvey, Professor of 
Physiology at Princeton University 

T
HERE is a very great deal of scien
tific information in this book, which 

is divided into six sections, respec
tively on cold light, light-producing 
organisms, types of luminescence, 
chemistry of light production, physi
ology of light production, and the 
physical nature of animal light. Under 
each section the appropriate subj ect 
is developed in a full sweep of detail. 
A reader who had extracted from this 
bo@k its whole content would know 
a great deal about cold light in all its 
aspects-physical, chemical, physi
ological, and even engineering. It is 
not a textbook but in its seriousness 
it comes nearer one than anything 
resembling a popularization, yet the 
language is as Simple as .possib1e. No 

such book, bringing all scattered data 
within a single pair of covers, has ap
peared in English in many years, nor 
is likely to appear in many more. The 
author, known the world over, is the 
foremost scientific authority on the 
subject, which he has pursued as a 
specialty in the field and laboratory 
for a quarter century. (328  pages, 
6 by 9 inches, 80 illustrations. ) -$4. 1 0  
postpaid.-A . G. I .  

PHOTOGRAPHY, PROFESSION, 
ADJUNCT, RECREATION 

Addresses by 24 speakers 

D
ESIGNED to lay before the girl gradu

ate the opportunities for work 
available in the various photographic 
fields, a Conference on Photography, 
Profession, Adj unct, Recreation, was 
held in New York under the auspices 
of the Institute of Women's Profes
sional Relations, Connecticut College, 
New London, Connecticut. During 
the course of that conference, which 
was helpful to all young people with
out regard to sex, 24 speakers dis
cussed almost as many photographic 
fields. Their addresses were compiled 
and published in the present work. 
Those seeking advice on how to make 
a "go" of photography should find 
considerable guidance whether one 
desires to make a profession of pho
tography or to use it in conjunction 
with some other vocation. ( Mimeo
graphed ; 135 pages. ) -$1 .60  postpaid. 
-J. D. 

THE WESTERN ANGLER 

By Roderick L. Haig-Brown 

H
ERE are two of the finest volumes 

ever released on the lore, tech
nique, and fascination of angling, and 
the public necessity for its continu
ance as a sport. The author's vast 
ichthyological knowledge enables him 
authentically to present the history, 
habits, and scientific development of 
native and imported British Columbia 
trout and salmon; to describe their 
diseases, their enemies and their 
propagative possibilities from first
hand information. There are a com
plete index and two appendices, the 
latter covering respectively British 
Columbia fly dressings and a formula 
for determining fish population of 
lakes. Printed on deckle-edged paper, 
with nine magnificent color plates of 
trout, salmon and flies and numerous 
other halftone illustrations in sepia, 
these beautifully bound volumes are 
one of the best buys to reach the mar-
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MACHINE SHOP SUPERINTENDENT for 
manufacturing plant in heavy goods indus
try, who has had considerable experience 
in this work. Plant employs 160 men. This 
position offers a good salary for an applicant 
of sufficient experience. Reply kept con· 
fidential. Permanent position for proper 
applicant. Address Box 7000, Scientific 
American, 24 West 40th St., N. Y. C. 

What makes you think so? 

How do you know you're right? 

WHAT MAKES LIVES 
224 pages, silk cloth, $1 .50, published May 22. 
Explains. - how the world has been brought 

to its present sOfry state. - at least it's an at
tempt. 

EXamines. - how personalities are shaped 01' mis
shaped by our changing environment. by per
sons of the past and present , seen and unseen. 
by misleading propaganda and teaching, - re
sulting in maladjustment, hate, waste, and war. 

Interprets. - domestic and foreign affairs . 
-much previously unpublished. not generally 
known. - in terms of human motives of the 
chief actors. perhaps violating some proprieties 
and tabus. 

Di'Yinities that shape our rough·hewn end! 
may be malevolent. 

Circular with table of contents on request. 

Porter Sargent, 1 1  Beacon St., Boston 

CHIEF ENGINEER to take charge of  engi

neering for well-known engine manufacturer. 

Prefer one who has had considerable pre

vious experience with steam, Diesel or turbine. 

Must be at least 40 years of age, have M.E. 
degree and successful machine design experi

ence. Must have previous experience in re

search as well as executive ability. Salary is 

of secondary consideration. Central states 

location. Address Box 8000, Scientific 

American, 24 West 40th St., N. Y. C. 

• Your personality is judged by your every
day conveJ,'sation. Whatever you say can 
and always should reflect your real abilities. 
Are you sure you make a good impression 
every time you talk? 
• In your conversation lies the opportu
nity for social and business advancement 
-new friendships-new contacts-popu
larity-promotion-in short, SUCCESS. 
• You may have this booklet FREE. It , 
describes in detail a simple and practical 
method for self-training in conversation 
-in your own home. 

This unique method is 
he artily e n d o r s e d  by 
I.,ding ".'''on. e 
• Acquire ease and skill 1 
i n  conversation. T h i s  
booklet tells you how. 
Mail coupon or write to fAd. Conversation Institute, "enlure. 
Dept. 2286, 3 6 0 1  Mich- @on;:rsalion igan Blvd., Chicago, Ill. 
- - - - - - - - - - - - - - - - - ..... __ .... 

Conversation Institute 
Dept. 2286, 360 1 Michigan Boulevard 
Chicago, Illinois, U. S. A. Please send me your free booklet "Adventures 
in Conversation." 
Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

City _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  State _ _ _ _ _ _ _ _ _  _ 
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ket in a long time. The edition is 
limited to 950 numbered copies. ( Two 
volumes totaling 3 9 1  pages, 8 %  by 1 1  
inches. ) -$25.10  postpaid.-A . D. R.,  
IV. 

AERONAUTICAL DICTIONARY 
AND REFERENCE LIBRARY 

By R. Hartley, Jr. 

M
R. HARTLEY is a man of consider

able experience in the production 
aspects of aircraft and as a teacher of 
practical aviation subj ects. The ter
minology of aeronautics is constantly 
growing and outside of a short "No
menclature for Aeronautics," pub
lished by the N.A.C.A., there is no 
English publication dealing with the 
terminology of this great new indus
try. Mr. Hartley's  work will meet, 
therefore, a well defined need and 
will certainly be a help to students, 
mechanics, pilots, and many others. 
The 524 pages of the Aeronautical 
Dictionary are clearly printed and 
well arranged. Part I covers defini
tions, nomenclature, terminology, and 
phraseology. Part II, entitled "Refer
ences," gives condensed but useful 
information on aviation engines and 
aluminum alloys. It also gives a brief 
chronological history of aviation.
$4.10  postpaid.-A. K. 

SEX IN MARRIAGE 

By Ernest R. Groves, Prof. Sociology, 
University of North Caro lina, and 
Gladys Hoagland Groves 

FOR the newly married, those about 
to be married, and those having 

marital difficulty because of sex ad
j ustment. This book is neither very 
technical on the one hand nor shallow 
and superficial on the other, but seemFi 
to be aimed about at average people. 
It contains a good deal of good and 
sound information. ( 250  pages, 4 314  
b y  7 %  inches, unillustrated. ) -$2. 1 0  
postpaid.-S. S .  J. 

INTERIOR ELECTRIC 
AND ESTIMATING 

WIRING 

By Albert Uhl, Arthur L. Nelson, and 
Carl L. Dunlap 

THE latest principles of wiring for 
homes, apartment buildings, and 

factories, including permissible wire 
sizes, devices, conduits, and the like. 
Numerous illustrations show the man
ner in which wires or conduits are 
installed in any kind of building 
structure. The section on estimating 
is especially complete and forms are 
given to show an actual j ob of es
timating. ( 342 pages, 5314 by 8 %  
inches, numerous illustrations. ) 
$2.60 postpaid.-F. D. M.  

THE SOUL OF THE UNIVERSE 

By Gustaf Stromberg 

AN attempt to erect a ladder between 
the worlds of physics and biology 

and a World Soul or God. Mainly the 
book discusses the former and, sepa
rate from the soul thesis which is to 
follow near the end, it is a competent, 

168 SCIENTlFlC AMERICAN SEPTEMBER 1940 



- O U R  B O O K  C O R N E R-
lucid exposition of space, time, matter, 

and of gravitational and electric fields ; 

also of heredity and genes and theo
ries of the origin and development of 

life on earth. These lead to a discus
sion of mechanism, vitalism, and re

ligion, all three of which the author 

considers valid, and thence through 

the development of the human mind 

or soul to a world soul. This book 

will appeal especially to those inter
ested in science and religion and in 

the linkage that is built up between 

the two. The conclusions that the 

author, a member of the research staff 

of Mount Wilson Observatory, has 

reached through his study of the 

laws of the universe, make the book 

unusually interesting and worth

while. ( 244 pages, 5 1/4  by 8 inches, 
three illustrations. ) -$2.10 postpaid. 
-A . G. I. 

REFINING 
WASTES 

PRECIOUS 

By C. M. Hoke 

METAL 

B
ASED on 24 years of experience in 

teaching j ewelers, dentists, and 
small refiners how to refine their 
precious metal wastes, this book bears 
heavily on the practical. Gold, plati
num, silver, alloys, iridium, rhodium, 
low grade wastes, equipment, pro
cesses, identifying, the stock pot, re
purification, equipment, dealer list
these items selected from here and 
there in it give the scope of this use
ful treatise. ( 362 pages, 6 by 9 inches, 
illustrated. ) -$5. 1 0  postpaid.-A. G. I. 

THE ROAD TO MODERN SCIENCE 

By H. A. Reason, B. Sc. 

H
ISTORIES often are regarded as 

dull but this is the story, not the 
history, of science from the crudest 
beginnings straight through to our 
own times. It is not, however, a 
fluffy kind of account but one contain
ing much substance even though writ
ten in popular, readable style. ( 2 9 7  
pages, 5 %  by 8 inches, 76  illustra
tions . ) -$3.10  postpaid.-A. G. 1. 

THE GUN COLLECTOR'S HAND
BOOK OF VALUES 

By Charles Edward Chapel 

O
F inestimable value to gun collec

tors, both amateur and profes
sional, is this newest publication by 
the author of "Gun Collecting." (Re
viewed in our issue of January, 1940. ) 
This is the first comprehensive effort 
in the English language to catalog and 
evaluate firearms for the collector ; to 
say it is successful is to put it mildly. 
Some 2000 antique and semi-modern 
pieces, over 500 of which are illus
trated, are described in detail, and 
values for "good" and "fine" condition 
have been assigned. For those who 
collect old guns, or for those who 
would like to collect them, this pub
lication is absolutely indispensable. 
( 220  pages 4% by 7% inches, 33 full 
page plates. ) -$3. 1 0  clothbound and 
autographed, postpaid ; $2 .10  paper
bound, postpaid.-A. D. R., IV. 

The Editors  R ecommend 
Bes t 
Sellers 
in Science 
1. �g�L��:�Pt��t��:�� � 
By Dr. William F. Geric1,e. The 
man who invented soilles� gar� 
dening h as at last prepared this 
com prehensive a n d  auth entic 
guide covering all ph ases of this 
fasci natin g  work. For amateur 
and professional . $2.85 

2 GROWING PLANTS WITH-
• OUT SOIL - By D. R. Mat

lin. Plant chemicultu re in full 
detail,  plus discussions o f  p l ant 
environment, root·gro w i n g  sub+ 
s tances, cuttings, insect pests, 
plant food deficiency, p l anting 
calendars, related subj ects. 

$2.10 

3. ��?E��N�o�t��J�s
l��; 

Wayne 1. Turner and Victor M. 
llenry. S lightly more techni
cal,  complete d ata on tank farm� 
ing, makin g  equipment, mixing 
sol utions. Also chemistry and 
m athematics of ·solutions, analy� 
sis o f  chemicals, sources, plant 
ph ysiology, technique o f  nitro� 
gen-potassium b al ance, etc. 

$3.10 

4. ��!.�r:i�By
G��ri'::�o� E�r. 

and Mihon W. Swaney. Complete 
information ,  popul arly pre
sented, regarding the problems 
and difficulties of tank farming. 
Formul as for chemicals and in
structions for preparing tanks 
and other containers are given. 
H.ecommended to both experi
menters and commercial grow
ers. $2.85 

5. �t:l�C�OMli������i:i 
-IJy c. J. Lynde. A book o f  200 
simple h o m e  tricks b a s e d  on 
phy sical laws, each experiment 
heing illustrated and its princi
ple explained. $ 1 .45 

6. ���:N��E���J��lf�: 
MOVEMENTS-By Thomas Wal
ter Barber. Working drawings 
o f  p ractical1y evel-y concei v able 
m ovement, device, appliance, 
anti. contriv ance employed i n  
t h e  design and const ruction o f  
machinery f o r  every purpose. 
N early 3000 illustrations. $4.35 

7 
• �P������tS 

gre�l 7e°!J· �f 
d ata on science of i n audible 
SOUll ds, their every aspect, phy
sical a n d  biological, by a noted 
physicist-inventor. Has bibliog
rap h y  of articles 011 subject in 
many j ournals.  $2.10 

8. �: g��:y
O�.

! ���t�!�1i:D. 
Help for foot sufferers. Scien
tific treatment which makes pos
sible discarding o f  arch sup
ports and speci al shoes and 
stopping of exercises. $ 1 . 60 9. �;'��GHi � B� H

R�re� 
H. Thouless. A book that will 
definitely clarify your thinking 
and show you the argumenta
t.iv e  tricks o f  others. $ 2 . 1 0  

The above prices are post
paid in the Unite d States. 
Add, on foreign orders, ZSc 
for postage on each book. 

10 THE SCIENTIFIC AMERI_ 
• CAN CYCLOPEDIA OF FORMULAS-By A. A. Hopkins. A standard reference volume o f  m ore than 1 5 ,000 formulas. Indispensable in the l aboratory, workshop, h ome. $5.50 in U. S. ; 

$6.00 elsewhere. 11 PEHSPECTIVE M A D  E 
• EASY-By Ernest R. Nor .. 

ling. For draftsmen and artists, 
tbis v o l ume tells the things they 
s h o u l d  know but o ften don 't
a! l the details of perspective, s1mply expl aIned and illustra
ted '0 that all  rules may be easily �rasj)ed,  progress.ively� from SImp e to comphcate a 
forms. $1.85 

12 MEN, MIRRORS AND 
• STARS-By G. Edward 

Pendray. New edition o f  a very 
popular book. Chief addition is  
a chapter on the .2oo-inch tele
scope. $3.10 13. �:o

Jr::.� I(!,�:"IJ:L::;"�;:;:. 
son. Electrons, protons, posi
trons, photons, neutrons, and. �\1�I�li�r���1���lali��n

oiati�eu�1�: 
ments and manufacture of ar
tificial radioactivity. $2.35 

14. {!�::S
L���::�lcIT�o�H�fS� 

world-famed London authority 
on a l l  world n avies. Discus
sions, data, photographs,  sil
h o uettes, detail s  o f  construc
tio n .  1\ "must" reference for 
al l  with n aval interests. $22.50 15 TIlE MYSTERIO US UNI-

• VERSE - By Sir lames 
leans. Covers a remarkably 
broad territory, touching on ev
erything new i n  modern phys
ics,  astrophysics, and cosmol
ogy. �I any men of science now 
are leaning toward a non-ma
terialistic interpretation of th e 
uni verse and Jeans is one of 
these.-( Formerly $2.40 . )  Now 

$1.10 

(Revised List) 
22. ���Dk��:;:�Y L�' z,:,;��r. 
The best book on sundials. A 
p ractical work by a landscape 
architect anti a professional as
tronomer. Illustrated. $2.10 

23 A MARRIAGE MANUAL-
• By Hannah M. Stone, M.D., 

altd A braham Stune, M.D. ...-\ 
practical guide to sex and mar
riage, covering fitness for mar
ri age, mechanism o f  reproduc
tion, prevention o f  conception, 
311J simiJar vital subjects. An
swers questions most o ften 
asked these authors by their 
consultants. $2.60 

24. �ggiEDJl�tE Altll t�&: 
ING DESIGN AND PRACTICE
Lincoln Electric Co. Sixth edi
tion of a famous book coveri n g  
every ph a s e  o f  arc -..velding i ll 
detai1. Limp l e atheret, I I 1 7  
pages, several thousand illus
trations.-
In U .  S .  A. $ 1 .50 
El sewhere $2.on 

25 SCIENTIFlC METllOD
• By F. W. Westawayo A n  

omnibus o f  t h e  scientific method 
for t h o se w h o  wish to learn to 
tbink straight. Clearly written 
for the serio u s  perSOll who. 
after readin g it,  will  feel that 
h i s  th inkin g processes h a v e  
b e e n  melted d o w n  anu n"c.:l �t. 

.:-I ll!; 

26. :t2�I�U:;�t!. E���;;'?: 
"Bible of the mechanical indus
try," enlarged to 1 8 1 5  pages o f  
1 atest standards, d ata, a n d  in
formation required daily i n  the 
shop and dra fting room. $6. 1 U  

27 • �gri'�l'0�IN�m!,:u�t 
Stieri. Practical instructions for 
choosing and using tools to 
make all manner o f  woodell 
articles.- llI\3 1 n 

16 PLASTICS, PROBLEMS AND PROCESSES-By Dale 
• E. Mansperger and Carson W. Pepper. For h obbyists 

and experimenters, this volume gives a l arge number o f  
detailed plans and i n structions for m aking al l kinds o f  
useful and ornamental articles from tubes, rods, sheets , 
a n d  blocks of pl astics. $2.70 17 MOLDING AND CASTING-By Carl Dame Clark. 

• Use o f  wax, pl aster, sulphur and other materials i n  
casting. F o r  craftsmen , criminologists, dentists, artists, 
etc. $4.60 18. ����� i:o��!����I��r 

D�r�tlt�����rt
i::�to:� 

builders.  Practically every cenceivable h ouse constructioll 
detail  in drawings, photographs, discussion. lIas a Shop
crafte r ' s  Corner. $3.10 19 THE HANDY MAN'S HANDBOOK-By C. 1·. ScI.ae

• fer. Fourth edition of a very popular book-a prac
tical m anual on the use of tools and how to do all sorts of 
odd j obs around the home. $ 1 . 1 0  

20. �:&� :g�u���;,�f:� 
YOURSELF - By Charles D. 
White. From which the aver age 
m an who uses wood working 
tool s  c an put up a neat, correct 
camp cottage costing from $400 
to $700 complete. How to as
semble simple building, plan 
an d execute trim, lay out the 
roof. Ch apters o n  materials, 
tools, roofing, firepl aces and 
ch imneys, all the problems o f  a 
camp builder. $2.10 

21 BETTER BUSINESS LET-
• TERS-By L. E. Frailey. 

For finer, more human, and de
cidedly more modern letters 
than are ground out by mil
lions d aily. Correspondence 
problems, promotion letters, 
etc. $2.10 

28. ��?L ������;i;;-:{ C·f�; 
m aking and usin g al l  kinds, 
from personal tools to arbor 
presses, l athes, planers,  etc.,  i n  
different metals. $3.60 

29 THE GLASS GIANT OF 
• PALOMAR-By David o. 

Woodbury. 11,'10st readable story 
of human side o f  behind-the· 
scenes work on the great 200-
inch telescope. Swiftly moving 
narrative uegins with concep· 
tion o f  telescope and proceeds 
steadily down through work in '939 .  $3.10 

Write us for information on 
books on any subject which 
interests you. We can sup
ply any book in print. 
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TELESCOPTICS 
A Monthly Departm ent f or the Amateur T el es cop e Mak er 

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

T
HING of first importance in a tele
scope is functional excellence, of 

course, but it is, however, nearly al
ways possible, without compromising 
this quality, to combine attractive
ness. By attractiveness some may 
mean decorativeness. This may have 

Figure 1: Hopkins' pleasing design 

its place provided it does not run to 
over-decorativeness and to "ginger
bread." Perhaps, however, the best 
source of that something which gives 
beholders an instinctive feeling of 
satisfaction in any machine or struc
ture is good proportion of parts and 
of the whole. 

It is a long time since this depart
ment has received photographs of so 
well proportioned a telescope, whether 
made by amateur or professional, as 
the one shown in Figure 1. This 6" 
reflector was made by Edward Hop
kins, 431 Fulton St., Elizabeth, N. J., 
who, according to our advices, is in 
charge of a machining department in 
one of the big airplane manufactories. 

"The knowledge required to build 
this telescope," Hopkins writes, " came 
entirely from the Scientific Ameri
can books 'Amateur Telescope Mak
ing' and 'Amateur Telescope Making 
-Advanced. '  Its base was made from 
an old traffic sign, to which three 
leveling screws were added. The ped
estal was converted from a truck 
torque tube. This was cut in two, and 
two flanges were welded on and ma
chined, to permit the top section to 
be rotated slightly in order to line up 
the telescope. 

"Atop the pedestal, the axle hous
ing, from a Nash car, is slantingly 
welded on. The R. A. shaft turns on 
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tapered roller bearings and i s  drilled 
through, so that Polaris can be sighted 
through a ring welded on the decli
nation shaft. The declination shaft al
so turns on roller bearings mounted 
in a Model A Ford axle housing. 

"The R. A. setting circle is grad-
uated to units of 10 '  and has 
a vernier to read to 1 ' ;  the 
declina tion circle to 1 0 ,  with 
vernier to 5 ' .  

"The Bakelite tube can 
be turned in a split sleeve 
and is guided by two brass 
rings that were not yet on 
when the photograph was 
made. The mirror is Pyrex, 
of 48" j.I., and is supported 
in the cell by a split brass 
ring with a cork insert. It is 
held by six screws around 
the edge, and behind by a 
triangular plate with three 
cork pads. The prism hold
er is universally adj ustable. 

"Accuracy in the work
ing parts was held to a very 
high degree, the limits held 
as close as possible with 
precision measuring instru
ments. 

"The whole thing handles 
easily and can be carried 
by a delicate woman, with 
the help of a strong man." 

Not every amateur has 
access to fine machine tools 

Figure 2: Bohm's observatory 

or has had a chance to learn their use. 
Yet good proportion does not require 
these things ; in fact, some who have 
them do not attain to it. Take, for ex
ample, the counterweights of this 
telescope, even though this is not a 
very vital part. If we were to make 
these only a few percent fatter and 
stubbier, or else skinnier and longer, 
the telescope would seem to one j udge, 
at least, to have lost its fine figure, j ust 
as your scribe has. Maybe Hopkins 
j ust happened to have metal of these 
proportions but our guess is that he 
planned it so, as he did with other 
details. 

STONE is  the chief material from 
which Anton Bohm, a monument 

maker, Apex Monument Works, 6 8 1 5  
W. 29th Avenue, Edgewater, Colorado, 
built his observatory ( Figure 2 ) .  Its 
granite, brick, and stucco-lined wall 
is 1 2 "  thick and 8'  feet high ( including 
the 2' part that is hidden ) .  The out
side diameter is 1 2 % '. Inside are three 
stone steps rising 24" to the concrete 
floor, with a trap door to cover the 
stair well, thus forestalling broken 
necks. In front is a low surrounding 
wall to contain earth for Mrs. Bohm's 
flowers and vines. Bohm says Mrs. 
Bohn helped him with the observa
tory by mixing concrete. The tele
scope pier goes 8'  below the surface. 
Absolutely no vibration is notice
able. 

The dome is framed with 25/32"  
lumber and covered with 3/16"  build
ing board oiled three times inside 
and outside with linseed oil. To this, 
heavy canvas strips were added over 
the j oints and the entire surface was 
given three coats of white outside 
paint. The shutters (Figure 3 )  are 
self-explanatory, also satisfactory. 
The acoustics inside the dome is fine ; 
especially for people with squeeky 
voices, Bohm states. 

A lead cable from the residence 
conducts current for light and drive. 
A temporary telescope is in use while 
Bohm patiently proceeds with a 1 2 "  
reflector whose tube is shown in Fig
ure 4. Each of the eight main struts 
of aluminum was cast in one piece 
from patterns previously made and 
used by Carroll C. Spencer, of the 
Spencer Laboratories, Denver. "Don't 
think the foundryman didn't cuss 
when casting the pattern eight times," 
Bohm writes. "He had to lie awake 
nights to figure out a way to pre
pare the mold so that the castings. 
with about % "  shrinkage, would not 
break as they cooled." T

'
o clean up 

these castings, Bohm filed 15 hours 
on each strut ! The rings are 14" brake 
drums from old Essex cars. The pro
file of the tube gives a feeling of nice 
proportion-or have we gone entirely 
mad on proportion? 

Figure 3: Petal type shutters 
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IN describing the Goethe Link Ob
servatory, at Brooklyn, Ind.,  in the 

June number, Victor E. Maier, Direc
tor of the Observatory, mentioned 
that the Hartmann test of the 36" 
mirror was reduced by Dr.  James 
Cuffy of Indiana University. Dr. Cuf
fy writes that, after becoming thor
oughly conversant with everything 
in "ATM" and "ATMA," he was sur-

Figure 4: The leg-shaped tube 

prised to find that amateurs had al
most no appreciation of the value 
of the Hartmann method of testing. He 
thinks this may have resulted . from 
the brevity of the chapter on this 
test in "ATMA," so he wrote up the 
method as he used it, including short
cuts which he says simplify it enor
mously. His account, which ought to 
be in "ATMA," follows : 

"The Hartmann method of test
ing optical surfaces has, apparently, 
been avoided almost entirely by the 
amateur astronomer. The avoidance 
may be due largely to the photo
graphic technique involved, but also, 
I believe, to the implication ( 'ATMA,' 
page 1 09 )  that the Hartmann test is 
one applied to finished mirrors alone . 
Possibly the following paragraphs will 
serve to point out its value in test
ing a mirror at any stage of the figur
ing process. 

"The advantages of the Hartmann 
method are : 1. Its complete obj ectiv
ity ;  there is no j udging of equal 
brightnesses for patches of light sep
arated by considerable distances. The 
measurement of a radius of curva
ture is reduced to the measurement 
of a distance on a photographic plate. 
2. The greater number of zones that 
may be tested at one time. To test 
numerous zones visually requires 
time, and fatigues the eye, whereas 
the Hartmann test gives the radii of as 
many zones as desired with a mini
mum of effort. 3 .  The more detailed 
knowledge of the deviations of the 
surface from parabolic, or other re
quired surface, that results from test
ing many zones of the mirror. 

"The disadvantages, as seen by the 
uninitiated, are the need for large 
numbers of photographic plates, es
pecially since, in its conventional 
form, each test requires two plates, 
and the need for a comparator in 
measuring the plates. These obj ec
tions, however, may easily be met. I 
am confident that, once the amateur 
has tried the Hartman test, he will be 
convinced of its superiority over vis
ual zonal testing. 
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----------------- T E L E S C O P T I C S -----------------

"In Hartmann testing, we place a 
perforated diaphragm before the mir
ror. The pertorations are customarily 
placed along eight different axes of 
the mirror. The diameters of the 
holes are usually 1 / 400 of the distance 
from diaphragm to plate, and the cen
ters of the holes are separated by 
approximately 2 %  times the diameter 
of each hole. Naturally, it is only 
when testing for astigmatism that one 
measures all the axes of the mirror. 
The geometry of the test is shown in 
Figure 5. We are interested in obtain
ing the distances, d" from the plane 
of the photographic plate of the points 
where the rays from a given zone cross 
the optical axis. 

"The first simplification we may 
make ( see Danjon et Couder, 'Lun
ettes et Telescopes,' p.  5 0 7 )  is to dis
pense with one of the plates, and to 
substitute for it the diaphragm itself 
( at 8, ) . Since we have constructed 

the diaphragm with reasonable accu
racy, we know immediately the values 
of a" or the separations of the two 
holes corresponding to the given zone. 
d, is then the distance of the dia
phragm from the pinhole, or, with 
sufficient accuracy, the radius of cur
vature of the mirror. Thus, it is suffi
cient to take only one plate, inside 
focus, and to compute once and for all 
the factors d,/a2 by which the separa
tions on the photographic plate, a" 
must be multiplied to give the dis
tance from the plate to the intersec
tions of the rays with the optical axis. 

"The second simplification lies in 
the method of measuring the plates. 
Since the Hartmann pattern is usually 
only % "  in diameter, we may use an 
ordinary photographic enlarger to en
large the particular row of spots in 
the pattern to be measured up to 
about 1 0 "  long ( strips of bromide 
paper 1" wide are sufficient) .  We 
then measure the positions of the spots 
with a good ruler. The scale of the 
enlargement must be known, and a 
simple method of determining the en
largement factor is to place a small 
piece of scotch tape of known width 
on the emulsion of the plate near the 
row of spots to be measured. We may 
then divide the separations measured 
with the ruler by the enlargement 
factor, in order to obtain the desired 
values of the a's on the plate. 

"One could, of course, avoid pho
bgraphic work entirely in making a 
Hartmann test by providing himself 
with an eyepiece micrometer having 
illumfnated cross-wires ; thus making 
settings of the cross-wires on the 
image of the Hartmann pattern direct
ly without bothering to photograph it. 

"It is important that the Hartmann 
diaphragm be held in a plane as close 
to the mirror as possible, and that the 
plate be perpendicular to the optical 
axis. If the mirror is of high aperture 
ratio (f/4 or less ) , the value of r for 
the zone being tested will differ slight
ly from the value of r measured on 
the screen, because of the inclination 
of the rays and the fact that the dia
phragm is not in contact with the con
cave surface. Ordinarily, however, 

we may use r as measured on the 
diaphragm for computing the para
bolic radii, r" /R. 

"The writer has used the Hartmann 
test as described above in testing the 
3 6 " ,  f/ 5 mirror for Dr. Goethe Link's 
observatory (Brooklyn, Indiana ) ,  and 
has found the method convenient and 
accurate. He had, however, access to 
a good measuring machine. 

"Having obtained the values of the 
radii for a number of zones of a mirror, 
we may compare them with the com
puted values for a perfect mirror and 
predict the performance of the mirror 
in actual use . Thus, we may compute 

Figure 5: Geometry, Hartmann 

the value of the Hartmann criterion, 
t, which is the weighted mean radius 
of the confusion disk, each zone of the 
mirror being weighted according to 
its light gathering power, or its cir
cumference, since the area of any zone 
is proportional to its circumference . 
The value of t is given by 

t = 200,000 

F" 
2: r2 i1 F  

where 200,000 is very nearly the num
ber of seconds of arc in a radian, F 
is the mean focal length, r is the dis
tance of the zone from the optical 
axis, and iI F is the axial error from 
true focus. All the iI F's are taken 
as positive numbers ; that is, we use 
their absolute rather than their al
gebraic values. If a mirror is to per
form well, its Hartmann criterion must 
be less than its theoretical resolving 
power, or 4.5 seconds/aperture 
( inches) . 

"Most of the large mirrors at present 
in use have values of t between 0 . 1  
and 0 . 2 .  A mirror larger than 24" in 
aperture, and having a value of t less 
than 0.5 ,  is j ust satisfactory for pho
tographic work, but unsatisfactory for 
visual work. In fact, seeing condi
tions combine with photographic 
graininess and the diffusion of light 
in the emulsion itself to make star 
images less than 0.035 mm. in dia
meter rare, while under ordinary 
conditions the images obtained with 
a large instrument are usually be
tween 0.05 and 0 . 1 0  mm. in diameter. 
It is thus evident that the demands for 
high optical quality are about five 
times as stringent in the case of a 
telescope to be used for visual work 
as for one intended primarily for 
photography. And therein lies the 
reason why the average astronomer 
is able to obtain plates of value on 
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nearly every clear night. The situa
tion is perhaps best described by say
ing that seeing conditions are seldom 
too bad for photographic work, while 
they are seldom good enough for 
visual work, at least with high pow
ered eyepieces." 

WE keep hearing of more and more 
men who once were ordinary ama

teur telescope makers and who 
sweated over their first 6" mirrors, 
"even as you and I," now finding their 
permanent life work in optics as the 
ultimate outcome. Ralph Dietz is with 
the Mt. Wilson shops, two amateurs 
now are pros with Bausch and Lomb, 
while around New York are several 
who are regularly employed in pro
fessional shops. What is called the 
"Optical Division" of the American 
Astronomical Association is that frac
tion of The New York City amateur 
astronomers who enj oy getting their 
rougey hands on hunks of glass and 
converting them into telescopes an:! 
other things optical. Its organizer was 
Lew Lojas, and he, for the past three 
years or so, has earned his living as 
an employed professional. He is with 
the Kollmorgen Optical Co.,  767 Wyeth 
Ave. ,  Brooklyn, N. Y., where he pol
ishes and corrects lenses. Edward 
Hanna, another Optical Division ama
teur, now is also with Kollmorgen, 
edging and inspecting lenses, while 
Walter Howland, from the same ama
teur group, is a Kollmorgen computer. 

Working in the Jersey City shops 
of the Perkin-Elmer Corporation, of 
90 Broad St., New York, N. Y., is 
Daniel E. McGuire, a typical amateur 
from a typical Ohio small town who 
went to the great city and who is run
ning the polishers and correcting ob
jectives ;  also Stanley Brower, who 
does blocking and works on magni
fiers, eye lenses and microscope ob
j ectives. We hear there is an opening 
for one more good man in these shops. 

In Keuffel and Esser's shops, at 300 
Adams St. ,  Hoboken, N. J., is another 
optical Division man, Carl Gross
wendt, doing optical inspection. 

Some of these men and others who 
may choose similar work stand a good 
chance of becoming leaders in the 
optical industry in later years. 

We have received a letter from 
Frank A. Eaton, of the Bausch and 
Lomb Optical Co., Rochester, N. Y., 
who mentions the comments about 
war emergency optical jobs for ama
teur telescope makers, made here last 
month, and says : "We are interested 
in knowing sources from which ap
plicants may be obtained in the fu
ture. While it is not our intention to 
encourage more people to come to the 
plant for interview at this time, since 
the numbers now applying far ex
ceed any future employment we shall 
have for them, if the amateur tele
scope makers will merely write to us, 
so that we have their names and ad
dresses on record, with an explana
tion of what they have done with 
optical grinding and polishing, that 
will be sufficient material for us to 
use in seeking later interviews." 
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lons of nutrient solution. Prepared from 
the saine exclusive formula used by Dr. 
Gericke in growing giant flowers, fancy 
fruits and pl ..... p, juicy vegetables . • •  

entirely witho .. t soil. 

Now-learn the simple, fasci

nating methods of growing 

plants in water. sand or wood 

shavings and ACTUALLY BE· 
GIN YOUR SOILLESS GARDEN 
with free chemicals supplied 

you by the inventor of "hydro

ponics." Simply fill out the 

Gift Coupon which comes 

with your copy of Dr. W. F. 
Gericke's COMPLETE GUIDE 
TO SOILLESS GARDENING. In 

a few days, by the time you 

have read the book. your 

chemicals arrive and you are 

ready for your first adven

tures in making plants grow 

without soil. 

<flee eOH1fJ'Iete quiJe to. 
SOILLESS GARDENING 

gives you alI Ihe lalesl melhods and del ailed 

direclions for growing over 100 flowers. fruils 

and vegelables wilhoul soil. Dr. Gericke shows 

you how to build the simple plant containers. 

mix your own solulions from cheap, ordinary 

chemicals. grow three different "crops" at the 

same lime in a single tray of waler. use the 

same chemical solulions over and over. culli

vate gianl plants-and make your own experi

ments wilh cross-breeding. "freak" planls and 

diet control. Many drawings and 56 photo

graphs keep all direclions as simple as A-B-C. 
_To get bee chernicals, Mail Co .. pon Now! _ = PRENTICE-HALL. Inc.. = • Depl. CG-15. 70 FiUh Ave., N. Y. C. • • Please send me The Complele Guide 10 • • Soilless Gardening. by Dr. W. F. Gericke. • •• logelher wilh Ihe Special Gill Coupon en- I tilling me 10 enough Free Chemicals 10 • make 100 gallons of nulrienl solulion. I • • enclose $2.75. • • • • NAME • 
• ADDRESS 

• 
• • 
• CITY STATE___ • • • • 0 Check here if you prefer book senl • 
• C.O.D .. in which case you pay poslman • • $2.75, plus few cenls poslage. • 
.......................... 
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Patent. Trade Mark. and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By O R S O N  D. M U N N .  L i t t . B  .. L . L . B  . .  S c . D .  
New York Bar 

Editor, Scientific American 

Notice 

A PATENTEE who does not manu
facture and sell the patented ar

ticle may recover profits and damages 
from an infringer even prior to the 
time that actual notice of infringe
ment is transmitted to the infringer. 

Much confusion has been caused 
by the provision of the statute which 
states that it shall be the duty of all 
patentees making or vending a 
patented article to affix thereto the 
required patent notice consisting of 
the word "Patent" followed by the 
number of the patent. The statute 
provides further that "in any suit for 
infringement, by the party failing so 
to mark, no damages shall be recov
ered by the plaintiff, except on proof 
that the defendant was duly notified 
of the infringement, and continued, 
after such notice, to make, use, or 
vend the article so patented. "  

I t  will be readily understood that 
where a patentee manufactures and 
sells articles under his patent he must 
affix the proper patent notice to the 
article in order to recover profits or 
damages from the infringer. Should 
he fail to affix the notice to the 
patented article he can only recover 
profits and damages accruing after 
the date on which notice was trans
mitted. Confusion has existed, how
ever, as to those instances where the 
patentee did not manufacture and 
sell the patented article. Some courts 
were of the opinion that profits and 
damages could only be recovered 
after the date on which actual notice 
was transmitted, while other courts 
expressed the opinion that no notice 
was necessary. 

This confusion was dispelled by a 
decision of the United States Supreme 
Court which, after reviewing the his
tory of the statute, concluded that it 
was only intended to apply to those 
instances where the patentee manu
factured and sold articles under the 
patent. Where no manufacture and 
sale took place the patentee could re
cover damages and profits, the Court 
held, even though no notice of in
fringement was transmitted to the 
infringer. 

Early American 

WHEN an application for the regis
tration of a trade mark is ap

proved and passed by the Patent 
Office it is published in the Official 
Gazette prior to the registration of 
the mark. Anyone believing that he 
would be damaged by the registra
tion of the mark may, within 30 days 

of the date of publication, file a notice 
of opposition to the registration. 
When the opposition is based upon 
a prior trade mark owned by the op-. 
poser and the opposer charges that 
there is a possibility of confusion be
tween his mark and the mark sought 
to be registered, the Patent Office re
solves all doubts as to similarity be
tween the marks and as to the pos
sibility of confusion in favor of the 
opposer and against the applicant for 
the registration_ 

This principle is illustrated by a 
recent decision involving the trade 
marks "Elgin American" and "Early 
American." A manufacturer at
tempted to register the trade mark 
"Early American" for cosmetics and 
saponaceous materials. The registra
tion was opposed by the owner of the 
trade mark "Elgin American" which 
was applied to vanity cases, face 
powder containers,  and containers for 
other cosmetic materials. The Patent 
Office and the Court of Customs and 
Patent Appeals concluded that there 
was a possibility of confusion be
tween the marks and, applying the 
rule that all doubt should be resolved 
in favor of the prior user of the mark, 
refused to permit the registration of 
the mark "Early American" for cos
metics and saponaceous materials_ 

Impatient 

THE processes of the law are slow 
and inventors sometimes become 

impatient with its delays. In a recent 
case the applicant for a patent be
lieved that another person had copied 
his invention and was infringing upon 
his rights. Instead of waiting for the 
issuance of his patent, he filed suit 
while his application for patent was 
still pending, charging infringement 
of the application. While the suit was 
pending the patent issued. 

The alleged infringer of the patent 
then brought a motion to dismiss the 
suit on the grounds that the Court did 
not have j urisdiction because no pat
ent was in existence at the time that 
the suit was filed. The Court granted 
the motion and dismissed the suit, 
holding that the issuance of the patent 
during the pendency of the suit did 
not correct the defect existing at the 
time that the suit was filed. 

Trade - Mark Prints 

IJ'HE manufacturer of a dress fabric 
I containing a design based on well

known trade marks enjoined a com
peting manufacturer from selling fab
rics containing similar designs. The 
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original manufacturer was licensed 
by the owners of certain well-known 
trade marks to use their trade marks 
under controlled conditions as designs 
for dress fabrics. The infringer used 
the same trade marks without per
mission from the owners thereof. The 
Court pointed out that the copying of 
a fabric design which is not protected 
by design patent cannot be restrained. 
However, in this instance the copying 
involved the use of well-known trade 
marks without the permission of the 
trade-mark owners.  Under these cir
cumstances the Court held that the 
unauthorized use of the trade marks 
as a design for a dress fabric con
stituted unfair competition and an 
injunction and an accounting were 
awarded. 

Double Identification 

AN article of commerce may bear 
two trade marks and each mark 

may be separately subj ect to protec
tion against infringement. This is il
lustrated by a suit involving the in
fringement of the trade mark 
"Friendly" for shoes. The manufac
turer had used the trade mark 
"Friendly" together with the trade 
mark "Jarman" in the sale of its 
shoes. The defendant, a retail dealer, 
used the trade mark "Friendly" but 
not the trade mark "Jarman" in con
nection with shoes coming from an
other manufacturer. The dealer con
tended, among other things, that the 
trade mark "Friendly" was invalid 
because of its use with the other 
mark. It is also contended that to be 
guilty of trade-mark infringement it 
would be necessary to use both of the 
manufacturer' s  trade marks. The 
Court ruled that the trade mark 
"Friendly" was valid, that it denoted 
the manufacturer's goods, and that 
the use of this mark by the retail 
dealer constituted infringement. 

Frozen Lollypops 

THE ice cream lollypops which are 
so popular with children were in

volved in recent patent ligitation. A 
suit was filed against a manufacturer 
of such lollypops charging infringe
ment of two patents, one relating to 
the ice cream lollypops per se, the 
other to the method of making them. 

In making the lollypop the stick 
was inserted in the ice cream at at
mospheric temperature while the ice 
cream was in fluid condition. There
after the ice cream was frozen with 
the result that it adhered to the stick. 

It was claimed by the patentee that 
this operation involved invention. 
The Court, however, declared the 
patent invalid, referring to the age
old custom of children of inserting 
sticks in a snowman and permitting 
them to freeze therein. In this con
nection the Court stated : 

"It is childhood knowledge that the 
stick for a nose in a snowman, inserted 
in the afternoon, is so frozen to the icy 
snow particles, that, in the morning, 
young fingers cannot pull it out." 

BRONZE GEAR AND 
CENTRIFUGAL PUMPS No. 1 Centrifugal 

No. 4 " 
No. 9 

Outlet 
%" 
�2" 

1 " 

Price 
$ 6.50 

13.50 
16.50 

With 
A. C. motor 

$19.50 
26.00 
29.00 

No. 1 %  
No. 2 
No. 3 
No. 4 
No. 7 
No. 9 
No. 11 

P��ce $l�:gg W��h A.;:;. mo�r 
11.50 

$22.00 
23.50 
25.00 
28.00 
32.50 
45.00 

12.50 
15.00 
16.50 
48.50 on request 

P I O N EER AI R COMPRESSOR CO., I nc.  no-. CHAMBERS ST. NEW YORK CITY. N. Y. 

S a b o t a g e  
I N  F A C T O R I E S 
will be widespread, now that the United States 
is openly and intensively helping the British. 

Before it strikes your plant a crippling blow, be prepared to protect yourself 
-Install a finger.print section in your, personnel department to check all 
alien employees as soon as the government begins their registration and 
fingerprinting. Supply that department with-

Frederick. Kuhne's 
THE FINGER PRINT 16 17 18 

INSTRUCTOR 13 
14 

• 2.2 
O N E  OF THE 

N U M E R O U S  

D ETA I LE D  

I LL U ST R AT I O N S  I N  

"T H E  F I N G E R P R I NT 

I N ST R U CT O R "  

W H I C H  I S  A C O M P LETE 

C O U RSE 

O F  I N ST R U C T I O N  I N  7 6 
EV ERY P H ASE 

O F  F I N G E R  P R I NT 5 
STU DY 4 

• 3 

2 

This volume, by a noted finger print and well illustrated with numerous 
expert who was for many years in the cuts of prints. To the text that has 
Bureau of Criminal Investigation of long been standard there have been 
the New York Police Department, made many revisions and the full 
instructs in every phase of finger story of the development of the 
print work from the taking of the science added so that the user may 
finger impression to the final job qualify as an expert in a court of law 
of identification. Classification of despite efforts of opposing lawyers to 
prints, filing of records, use of equip- trip him up. New illustrations as well 
ment, discovering and recording for as a lengthy new section on the 
study the prints left at the scene of "Modification and Extension of the 
a crime by criminals-in fact, every Henry System" as used by the United 
procedure in the whole study of the States Bureau of Investigation have 
science is clearly and fully explained also been added. 

USED IN GO VERNMENT OFFICES AND BY THE F. B. I. 
$3.25 Postpaid 

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

SEPTEMBER 1 940 SCIENTIFIC AMERICAN 1 7 5  
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Are You------
"'-'putting your spare time to 

good advantage ? 

"'-' one of the many who are 
seeking a new field to en
ter? 

"'-'seeking a means to save 
money wherever possible ? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS' 
CYCLOPEDIA 

OF 
FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby ; the groundwork on 
which to build a practical 

knowledge of useful chemi
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala
ble articles which can be 
manufactured at home 
profitably on a small scale. 

--+ --

IF you want to save money 
on wines and liquors ; 

your dyes, inks, polishes, 
soaps, paints and varnishes, 
a d h e s i v e s ,  a nt i s e p t i c s ,  

bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form
ulas contained in the Ion 
pages of 

HOPKINS' 
Cyclopedia of Formulas 

$5.50 postpaid (domestic) 

For sale by 
SCIENTIFIC AMERICAN 

24 W. 40th St., New York City, N.Y. 

SCIENTIFIC AMERICAN SEPTEMBER 1 940 

CURRENT BULLETIN 
BRIEFS 

( Th e  Edito l' will aj}tJYcciate it 
if :you will m en tio n Scientific 
A m erican w h en writing for an}' 
of the p u blicatio n s  listed below. ) 

ADVENTURES IN CONVERSATION is a 24-
page illustrated booklet that deals 

with the art of conversation and the 
stimulating effect which it can have 
on every-day life. A good conversa
ionalist can turn a dull subj ect into 
one that sparkles, can talk interest
ingly with conviction, can develop a 
personality which otherwise might be 
warped. The pathway to developing 
the art of conversation is found in this 
booklet. Conversation Institute, 3601  

, Michigan Boulevard, Chicago, Illinois. 
-Gratis. 

ON THE JOB is a 32-page pamphlet that 
illustrates and describes more than 

100 typical installations of Caterpillar 
diesel engines. These installations 
cover a wide variety of fields includ
ing uses by cities, hotels, quarries, and 
cotton gins. Caterpillar Tractor Com
pany, Peoria, Illinois.-Gratis. 

STEREOSCOPIC EYES, by Dr. C. F. 
Brindel, optometrist, is an 88-page 

book dealing with "how to see depth 
pictures without devices." It is Dr. 
Brindel's belief that with proper 
training of the eyes, it should become 
possible for anyone with "just a pair 
of good eyes" to dispense with a 
stereoscope when viewing stereo pic
tures. Dr. Brindel explains the physi
ology of the eyes and provides instruc
tion and suggestions on how fusing 
of the two stereo images may be ac
complished with the "naked eye." 
Well illustrated with diagrams and 
photographs. Dr. C. F. Brindel, 2 7  
West 1 0th Street, Anderson, Indiana. 
-$2.50 .  

PHILIPPINE MINING YEAR BOOK is a 
volume of over 200 pages which sur

veys the entire field indicated by its 
title. It includes indexed sections 
covering the mining industries, min
ing companies, a mining staff direc
tory, the Manila Stock Exchange, and 
a buyer's guide listing machine and 
equipment supply companies in Man
ila. Mining Yearbook, Inc., P.  O.  Box 
297,  Manila, Philippines.-$1 .00.  

BROWNING 5-10 METER CONVERTER is  
an extremely compact unit for re

ceiving two frequency bands when 
used in conjunction with any mobile, 
home, or aviation receiver. This in
strument is described in Bulletin 106,  
obtainable from Browning Labora
tories, Inc., 750 Main Street, Win
chester, Massachusetts.-Gratis. 

ESSAYS ON HISTORICAL ANTHROPOLOGY 
OF NORTH AMERICA is a 600-page 

paper-covered book containing sec
tions by outstanding American au
thorities on the early Indians of 1 5 ,000 
years ago and later ; archeology of the 
Southeast ; Iroquois history ; Great 
Plains Indians; Navahoes ; Southwest 

and Great Basin Indians;  also on 
Eskimo pre-history. Together, these 
chapters pretty well cover our pres
ent knowledge of the first Americans. 
Smithsonian Institution, Washington, 
D.  C.-$2.00.  

PHOTOGRAPHIC CHEMICALS, THEIR 
PROPERTIES AND USES, by Henry M. 

Lester, is a 32-page booklet reprinted 
from Quarterly Supplement No. 3 to 
the Photo-Lab Index. Listing alpha
betically the various chemicals used 
in compounding photographic solu
tions, this handy little guide includes 
for each of the chemicals, the chemi
cal synonyms, chemical formula, com
mon grades, uses. In the case of 
poisons it provides antidotes. The 
booklet lists about 400 chemical terms. 
Morgan & Lester, 1 00 East 42nd 
Street, New York, New York.-5 0 
cents. 

ADVENTURES IN BIOLOGY is a 1 0 1 -page 
paper-bound booklet giving prac

tical instructions for simple experi
ments in biology, mainly for teaching 
purposes. New York Association of 
Biology Teachers, Mrs. Estella R. 
Steiner, Grover Cleveland High 
School, 2 1 2 7  Himrod Street, Ridge
wood, Queens, New York, New York. 
-50 cents. 

HIGHWAY RESEARCH BOARD, PROCEED-
INGS NINETEEN'l;H ANNUAL MEETING 

is a 578-page cloth-bound book that 
presents a wealth of information on 
various phases of highway design, 
economics, materials and construction, 
maintenance, traffic and safety, and 
so on. All papers have been prepared 
by authorities in their own fields. 
National Research Council, Highway 
Research Board, Division of Engineer
ing and Industrial Research, 2 1 0 1  
Constitution Avenue, Washington, 
D. C.-$2 .25.  

FARM WIRING HANDBOOK is a 28-page 
illustrated booklet that constitutes 

a guide for planning electric wiring 
on farms. Such planning, properly 
carried out, makes for more efficient 
and convenient use of power. General 
Electric Company, 1 285  Boston Ave
nue, Bridgeport, Connecticut.
Gratis. 

FINCH FACSIMILE FIELD LABORATORY 
is an illustrated booklet describing 

facsimile transmission and reception, 
with particular attention to a mobile 
laboratory that is now being used for 
research in this particular branch of 
communications science. Finch Tele
communications Inc., 1 81 9  Broadway 
at Columbus Circle, New York, New 
York.-1 0 cents. 

88  YEARS is an 1 8-page illustrated 
pamphlet that outlines the history 

and present status of the Studebaker 
organization. For 88 years this manu
facturing unit has been producing 
vehicles that have played a large part 
in the development of the United 
States. Glenn Griswold Associates, 
Public Relations, 330 West 42nd 
Street, New York City.-Gratis. 

Printed in the U. S. A. Press of the Wilson H. Lee Company. Orange. Connecticut. 



Stu dy Yo ur Le ade r s  
-Know What They I(now! 

IF you merely admire and envy the ex

ecutive ability of leaders in business, 

finance, and industry, you will never be 

endowed with their capacity, or be able 

to duplicate their success. 

To succeed on your own account, you 

must gain what they have and you lack : 

an understanding 0/ the entire field 0/ 
business. 

A leader in business has a thorough 

grasp of the principles which underlie all 

successful businesses. If you could sit un

seen, at his conference table, during the 

planning of an advertising campaign, you 

would see that he is  guided by a broad 

understanding of the laws of distribution, 

supply and demand, the psychology of 

selling. Advertising to him is not a dar

ing gamble-it is a powerful, measurable 

force. 

And if you could observe his daily con

duct of financial operations, you would 

see his decisions based on an understand

ing of the principles of banking, finance, 

i nv estment. H i s  entire management i s  

guided b y  a thorough knowledge of organ

ization, costs and credit. His policies are 

constructed with clear understanding of 

commercial law. He knows business as a 

whole. 

This knowledge has been collected, classi

fied and presented for your use in the Modern 

Business Course and Service of the Alexander 

Hamilton Institute. 

Big men founded the Institute and big busi

ness leaders are contributing to the course. 

Among the contributors are such executives 

as Alfred P. Sloan, Jr., Chairman 0/ the Board, 

General Motors Corporation ; Colby M. Ches

ter, Jr., Chairman 0/ the Board, General Foods 

Corporation ; Thomas J. Watson, President, In
ternational Business Machines Corporation ; 

Edward R. Stettinius, Jr., Chairman 0/ the 

Board, United States Steel Corporation ; Major 

B. Foster, Chairman, Department of Banking 

and Finance, New York University, and many 

others. 

What is the verdict of business men as to 

the value of the Institute? 

Chief Engineer of a Pnblie Utility : 

"The Course has brought me, not only con

crete practical ideas that were directly 

applicable to my own work, but has given 

me a much wider knowledge of business 

in general than I could otherwise have se

cured. No man today has time or money 

enough to spend in learning basic princi

ples by experience." 

To the 

Vice-President of a National Bank: 

"There is no doubt that, after having con

scientiously followed the Course from be

ginning to end, one would be thoroughly 

acquainted with most of the problems that 

are to be met in the ordinary course of 

b u s in ess. I am g l a d  to recommen d  t h e  

Alexander Hamilton Institute Course to 

anyone who is interested in equipping him

self with that business information which 

will enable him to improve his position." 

We could quote hundreds more. These men 

are leaders. They have not only taken the 

Course themselves, but have watched its in

fluence on younger men. Their judgment of 

the Course must be right. 

Send for "Forging Ahead 
in Business" 

The coupon will bring you a copy of this fa

mous book which has helped so many other 

men to shorten their route to success. If you 

are one of the few who are asking, "What am 

I going to be earning five years from now ?" 

you will send for "Forging Ahead in Business." 

ALEXANDER HAMILTON INSTITUTE, Inc. 
213 Astor Place, New York, N. Y. 

Please mail me, free, a copy of "Forging Ahead in Business." 

Name . .  

Business A ddress . .  

Position . .  



This is the school the bus built 

NOT so many years ago the size of a 
country school district was limited by 
the distance a pair of little legs could 
walk. With the development of motor 
buses and good roads it became pos
sible to combine many "one-room" 
schools into the modern consolidated 
or township school serving children 
living many miles away. 

But improving rural educational fa
cilities is only one way in which motor 
transportation has benefited American 
families everywhere. For the bus 
along with the automobile, truck and 
airplane-has given greater and greater 
freedom from the restrictions of dis
tance, allowed people to establish their 
homes far from factories, offices or 
stores. 

Because motor transportation has be
come such a vital part of the national 
picture, research for its further im
provement takes on a new importance. 

Recent models are far superior in de
sign and construction to those of only 
a few years ago, yet forward- looking 
engineers promise even greater devel
opments-particularly in performance 
and economy. 

This further improvement is a task 
for cooperative research by the manu
facturers of engines, engine parts and 
materials and the refiners of fuels and 
lubricants. For the development of en
gines is inseparably linked to the de
velopment of fuels. 

We of the Ethyl Gasoline Corpora
tion, through our Research Labora
tories in Detroit and San 
Bernardino, are helping to 

knowledge our research workers are 
contributing results from experiments 
with possible fu ture fuels,  super
charged engines and engines having 
super-compression ratios. And in order 
that technical progress may be more 
quickly reflected in "better and more 
economical transportation," our field 
engineers cooperate with fleet users 
in the practical application of labora
tory findings. 

Ethyl Gasoline Corporation, Chrysler 
Building, New York City, manufacturer 
of anti-knock fluids used by oil companies 
to improve gasoline. 

coordinate the developments 
of the automotive and petro
leum industries by engaging 

Better and more economical 

in joint programs with their 
technical organizations. To 
an ever- increasing fund of 

transportation through 
E T H Y L  R E S E A R C H  S E RV I C E  




