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Why Do So Many 
Enroll with the 

ALEXANDER HAMILTON INSTITUTE� 
MORE t h a n  50,000 

presidents and own­
ers of American business 
concerns have enrolled with 
the Institute for executive 
training. 

Why? 
Because they know that 

organized knowledge of 
bu s i n e s s  i s  a n  e s s e n t i a l  
qualification t o  every responsible executive. 

Because they know that modern business is too big 
to learn by personal experience alone. 

Because they know that the Institute has gathered 
the experience of the most successful business men of 
America and the proved principles and methods of 
thousands of companies; formulated and organized 
this knowledge for their use. 

Because they know that modern business has set new 
standards of executive competence and that the Insti­
tute training prepares them to meet these standards. 

To Executives and Coming Executives 

The Institute Offers 

ORGANIZED KNOWLEDGE of BUSINESS 

The Institute training is not for Presidents alone-but 
it is planned only for executives and those who are 
determined to become executives. The Institute offers 
the knowledge and training without which no man is 

qualified for executive re­
sponsibility. 

For more than a quarter­
century the Institute has 
been preparing men for 
business management, giv­
ing them the thorough, or­
ganized knowledge of pro­
duction, marketing, finance, 
and accounting essential to 

competent administration. Many of those enrolled have 
been ranking executives who recognized their need for 
better equipment; many others have been far-sighted 
men, twenty-five years of age and upward, prepar­
ing in advance for the opportunities they know will 
come. 

If you belong in either of these two groups the Insti­
tute offers you the ideas, experience, methods, and 
judgment of the most successful business men of Amer­
ica, formulated and organized to give you a confident 
mastery of tested, modern business principles and 
practice. 

If you are determined to command a higher place in 
American business life, to qualify fully for executive 
responsibility, to win for yourself financial indepen­
dence, then you will want to read "Forging Ahead in 
Business" with its important message to men who 
want to go far in business. A new edition of this fa­
mous book is ready and we will gladly send you a copy 
free. Just mail the coupon. 

To the 

Among the many American business leaders who have 

helped to build the Institute's Course and Service are: 

ALEXANDER HAMIL TON INSnTIJTE, 
I�7 Astor Place, New York. N. Y. 

Please mail me, without cost or obligation, a copy 
of "Forging Ahead in Business." 

Name ..... ...................... , " """" " ' ' '"." . .  " .. " . . . .  " . . . . .. ""." 

Business Address ", """"" . .  " . .  " . . .  """ . .  " . . .  " . . . . . . . .  "" 

Position, 

C. M. Chester, Chairman, General Foods Corp,; Thomas J. Watson, Presi­
dent, Inte..national Bu.riness Machines Corp.; Alfred P. Sloan, Jr., Chair. 
man, General Moton Corp,; Benjamin Rush, President, Insurance Company 

of North AmerhCl; Frederick \'V. Pickard, Vhe-President, E. I. duPont de 

Nemours & CompClny, Inc.; Fowler Manning, President, Air-Conditioning 

Ditiision AmericCln RCldiator CorpoYCltion; Robert H. Montgomery, Lybrand" 
Ross Brothers & Montgomery; John G. Lonsdale, President, Mercantile­

Commerce Banle & Trust Co.; ClHw[i\ Slusser, Vice-President, Goodyear 
Tire & Rubber Co,; Samuel W. Reyburn, Chairman, Board of Directors, 

Associate" Dry Goods Corporation; Clnd many more. 

ALEXA N D E R  HAMILTON I N STITUTE, 1 37 ASTOR PLACE, N EW YORK 
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How to get rid of an 

INFERIORITY 
COMPLEX 

A true story of a man who found that 

self-confidence is not a matter 

of education or luck 

HE WAS GOOD in his job No 
one denied that. But he felt in­

ferior to his associates. Most of them 
were college men. He envied them the 
mystenousthingcalled "background." 

Today he happens to be one of the 
principals of the business. But more 
important, he has lost his inferiority 
complex. Instead of envying his once 
better informed associates he is their 
equal. 

His case is by no means unusual. He 
has learned the secret that the reading 
of great literature opens the gateway 
of the mind and offers a broader view 
of life. This broader view inspires self­
confidence. In a word, it's culture. 

There are thousands of men today 
who lack the essential background so 
necessary for success in every field of 
life and who don't know where to 
turn for it. The cold stone front of a 
public library suggests groping among 
thousands of books. "What are the 
really great books?" you ask. 

DR. ELIOT'S FIVE-FOOT 

SHELF OF BOOKS 

THE HARVARD CLASSICS 
The question has been wonderfully 
answered by America's greatest edu­
cator, Dr. Eliot, forty years president 
of Harvard. He made it a vital part of 

his great life work to assemble in one 
set the really worthwhile writings. 
These books place you on an equal 
footing with the best educated of your 
associa tes. 

LIBERAL EDUCATION AT 

YOUR FINGERTIPS 

This supreme library of 418 immortal 
masterpieces is unified into a living, 
powerful educational force by the 
marvelous working index containing 
76,000 entries. This indispensable key 
guides the reader unerringly to a broad 
understanding 6f world culture, for it 
places at his fingertips the sure means 
to a liberal education. 

The price of this magnificent library 
is within the reach of every ambitious 
American family and the terms of pur­
chase are most liberal. Take advantage 
of this rare opportunity today. 

THIS FAMOUS LITTLE BOOK FREE! 

FIFfEEN MINUTES A DAY always finds 
a cordial welcome on library tables. Thou­
sands of modern people have read it from 
cover to cover with absorbing interest: It 
gives Dr. Eliot's own plan of reading. It is 
packed with helpful, practical information. 
You really can't afford to miss this little 
gem of literature. You'll receive this beau­
tiful book without charge after you fiji 
out and mail the coupon below. 

_.-----------------------------------------------------------------

P. F. COLLIER & SON CORPORATION 

250 Park Avenue, New York City 

I am interested in receiving by mail, free and without obligation your 
valuable booklet, "Fifteen Minutes a Day" describing the famous library, 
Dr. Eliot's Five·Foot Shelf of Books (The Harvard Classics) and contain· 
ing Dr. Eliot's own plan of constructive reading. 9.3·HM 

Name {�;:; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  

Address . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . .  
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COTTON, picked laboriously by hand for several thousands 

of }ears, yields up its fruit 10 a machine. The particular 

mechanical colton picker showu on our cover was developed 

by The Internatio n al Harvester Company. It picks much more 

cotton in an hour than an expert human picker can pick in a 

full day. Numerous factors, as outline d  in the article on p a ge 

242, will limit both the time and the extent of its use. 
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50 YEARS AGO IN • • • 

(Condensed From Issues of November, 1888) 
LONG DISTANCE-"Words spoken in Philadelphia can now be 
heard in Portland, Maine, a dista nce of 450 miles . . . .  The American 
Telephone and Telegraph Company, of New York, of which Presi· 
dent Theo N. Vail and Vice· President and General Manager Ed. J. 
Hall, Jr., are the energetic and far-seeing executives, is to be con­
gratulated on the successful opening up to telephone service of this 
vast and wealthy territory. What was at first looked upon as a doubt­
ful venture is now rapidly becoming recognized as one of the suc­
c essful and progressive moves in rc cent ele ctrical history." 

CABLE R AIL WAY - "C a· 
ble railways are now being 
introduced in England. We 
present herewith an engrav­
ing of the engines used for 
drivin g  the Birming!l am ca· 
ble .. . .  The engines have 
jacketed cylinders 24 in. 
diameter by 48 in. stroke, 
and run fifty revolutions pe r 
minute ; they are fitted with 
Jefferiss' automatic expan­
sion gear. The piston rods. 
4 in. diameter, are of steel; 
the steam pipes 6 in.  diam­
eter, and exhaust pipes 8 
in. diameter. A main equilibrium sl op valve is placed in a convenient 
position, so that the engineer can have full view of his engines. C nder 
each fly wheel a powerful steam brake is  fix ed, so that the engines 
can be stopped immediately any accident happens to the rope . . . . 
The ro pe driving p ulleys for the Birmingham service are 10 ft. 
diameter, in halves, and are also provided with jaw couplings cast 
on the boss at one side. . . . The carry pulleys along the line are 
placed 28 ft. apart ; the yokes are placed 4 ft. apart; the radius of 
sharpest curve, namely that at Col more row, is 45 ft., a very awkward 
corner ; the steepest gradient on the ron te, 1 in 20, is  on Snow Hill ." 

CONDU IT-"A Pittsburgh man has invented a glass conduit which 
looks as if it might answer the purpose, and which the inventor 
is  sure solves the problem of unde rground electric wires ." 

W ESTW AR D-"The multiplication of bridges across the great rivers 
of the West is a movement in the direction of advanced civilization .. 
Simple and cheap pontoon bridges, by their number, may be made 
to do better work in facilitating intercourse than would be effected 
by a smaller number of more pretentiou s  structures. For some years 
their service may be all that will be desired, and, as they prove in­
adequate, one by one they can be replaced by more permanent works." 

VOLAPU K-"The cranks of the age are for the present turning from 
the congenial labor of inventing perpetual motion machines to invent 
a new language, which they call 'Volapuk.' It is  a conglomeration 
of all the modern and some of the dead languages, and an experienced 
linguist can see little sense in it." 

DISEASE-" It is reported from Chicago that a by no means incon­
siderable loca l  outbreak of scarlatina has been brought about by a 
cat, which acted as the means of conveying the infection . . . .  We 
are at present only j ust on the borderland of a wide subject-namely, 
that of the r elationship of diseases of the lower animals to diseases 
in man ; and we may possibly learn hereafter that, apart from the 
origin of infective diseases in the lower animals, the latter may 
serve as media for communicat ing infections to an extent as yet not 
u nderstood. " 

MOSQU ITO F LEET-"Those who have pinned their faith t o  big 
ships, big guns, and heavy armor have had cause, more p articularly 
of late, to doubt the efficacy of the system th ey espouse . . . .  One 
military journal declares that half a dozen torpedo boats would avail 
far more in off shore work th an the big belted ship which costs as 
much as a dozen of them." 

lIYCE NAE-" The excaval ions commenced by Dr. Schliemann at 
Mycen ae are still being energe tically carried on, and continue every 

day to bring to light fresh objects of great 
archaeological and anthropological interest . 
Among the numerous objects discovered . . .  
are articles of glass, crystal, and ivory, be­
sides precious stones with engravings of ani­
mal s charmingly executed, the whole t reat­
ment bei ng Oriental in character." 

DAM-" The director of the geological sur ­
vey is of the opinion that the recently con­
ceived plan of constructing an immense dam 
across the R io Grande at or near El Paso is 
perfectly practicable, but he thinks the ques­
ti on of conflicting water rights must first be 
s ettled by the enactment of a general law by 

C ongress. The purpose of the dam would be 
to  ir rigate the valley for fifty miles and fur­

nish mol ive power_ to prevent destructive floods, and to settle the 
Mexican boundary question by keeping the river in its proper chan­
nel. It is proposed 10 mak e  th e dam an inte rnational aff air." 

HAR BOR DEF ENSE- "Ae cordi ng to a I-eeent report . . .  a large 
company, backed by millions of dollars, has proposed to the Secre­
tary of the Navy a striking and possibly effective scheme for the 
defense of harbors from the att acks of an enemy's fleet by shooting 
ignited petroleum at the unfriendly ships from the bottom of the 
river and burning them up ." 

HAMMER S-" The five heaviest hammers in the world were built 
in the following order : Krupp, at Essen, 1867, 40 tons ; Terni works, 
Italy, 1873, 50 tons ; Creusot, France, 1877, 80 tons ; Cockerill, Bel­
gium, 1885, 100 tons; and Krupp, Essen, 1886, 150 tons. Thor can 
take a vaca tion now." 

JVI AINE-" At the Navy Yard, Brooklyn, New York, work has been 
commenced on the construction of the twin-screw armored turret 
cruiser Maine, and immense amo unts of material and plant have 
been delivered. This vessel, the largest ever built at the Brooklyn 
yard, will be of 6,650 tons, and . . .  will be 310  ft. long between per­
pendiculars, 57 ft. beam, 2F/� ft .  draught ,  built of steel, with cast 
sl eel stem, stern, post and ru dder frame." 

AND NOW FOR THE FUTURE 

CZMust human beings grow old? By B arclay Moon New­
man. 

<l(Grand Coulee Dam-far larger than originally planned. 
By R .  G. Skerrett. 

<l(Recording the earth's pulse. By Rev. Joseph Lynch, SJ. 

<l(Indian petro glyphs were mere idle scribblings. 

<l(Transmutation caunot be accomplished economically. By 
E. U. Condon, Ph.D. 
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S P A R K S, S T E A M ,  

S P L I N T E R S  

ERRATIC and unpredict­
able in nature, light­

ning is gradually giving up 
its secrets in the laboratory. 
In the process, bolts of arti­
ficial lightning are made to 
flash over and through elec­
trical equipment to deter­
mine the effect and to work 
out controls for limiting its 
destructiveness. The flash 
shown here splintering a 
telephone pole in the high 
voltage laboratory of West­
inghouse Electric and Manu­
f a c t u r i n g  C o m p a n y ,  and 
sending j ets of steam from 
the splintered cracks, is the 
quarter millionth such flash 
that has been made in that 
laboratory in five years. Dr. 
P. L. Bellaschi, research en· 
gineer, estimates that this 
number exceeds the fre­
quency of natural lightning 
"hits" on all the high volt­
age power systems in the 
United States during the 
same period. Each artificial 
bolt has been made at over 
300,000 volts and 65,000 
amperes. Five years ago, 
when the first test was made 
with lightning in the labora· 
tory, the odds were 99 to 
one that a direct lightning 
hit on a distribution trans­
fonner would blow it up and 
cause a serious interruption 
of service. Today, as a result 
of  this research, the odds 
are practically inverted. 



An abandoned farm, in circle, cluttered with dead boughs and rank weeds-desolate 
evidence of the need for water in Kern County, California. Water means wealth 
as shown in the farm above, typical of most of the area the new project will preserve 

To DESERT ENCROACHMENT 
Water Table Pumped Lower and Lower, the Desert 

is Creeping into Rich Central Valley ... Two Great 

Dams, Long Canals, Will Supply Needed Water 

By P H I  L D I e  K I N S O N  
Central Valley Project. B ureau o f  Reclamation 

WHEN Spanish vaqueros first en· 
tered the interior valley of Cali· 
fornia they saw only a vast ex· 

panse of desert, broken infrequently by 
patches of green vegetation along the 
water courses. Little did they dream that 
in a span of two generations the region 
would become one of the world's garden 
spots, the home of thousands of pros· 
perous families, and the source of mil· 
lions of tons of food products known 
around the world. They did not envision 
the romance and adventure that marked 
the development of this great inland em, 
pire-now a two billion dollar agricul, 
tural wonderland built by irrigation and 
wholly dependent upon a single natural 
resource-water. 

As the Sierra·Nevada range is called 
the backbone of California, so may the 
Great Central Valley be considered as 
the state's living heart. Nature has been 
kind to the valley by endowing it with 
soil rich in the elements of plant growth, 
temperatures conducive to sub, tropical 

fruit culture the year 'round, and 10 mil, 
lion acres of potential agricultural land 
surrounded by a mountain watershed of 
40,000 square miles. 

But Nature has been perverse, too­
she neglected to provide proper distribu· 
tion of her endowments. The water re' 
sources of the valley do not conform, 
either geographically or seasonally, to 
the irrigable lands. How these resources 
are to be adjusted by Man is the story of 
the Central Valley Project, one of the 
greatest reclamation dramas of modern 
times. Construction of the project has 
been started by the United States Bureau 
of Reclamation. 

THE Great Central Valley in the heart 
of California really is two vallep­

the Sacramento and the San Joaquin. 
The Sacramento River flows down from 
the north and the San Joaquin River 
comes from the south. The two, meeting 
in a common delta, mingle in a myriad 
of channels, and issue together through 

the San Francisco Bay system to the Pa, 
cific Ocean. The valley is almost 500 
miles long from Mount Shasta on the 
north to the Tehachapi Divide on the 
south, about 50 miles wide between the 
Sierra Nevada and the Coast Range, and 
its floor varies in elevation from sea level 
to over 400 feet. Prior to the coming of 
white men it was part desert and part 
swamp. The first settlers, utilizing the 
unregulated spring flood flow of the riv, 
ers, made it a vast area of grain and cattle 
ranches. Now, under intensive irrigation, 
it has become a realm of diversified agri, 
culture, including 83 cities and towns in 
20 counties, populated by a million per, 
sons. 

In the semi,arid climate-character, 
ized by hot rainless summers in which 
midday temperatures sometimes exceed 
100 degrees, mild winters in which frosty 
nights are the exception rather than the 
rule, and light seasonal precipitation 
varying geographically from 5 to 25 
inches-choice products of both the tern, 
perate zone and sub·tropics are grown. 
The valley is famous the world over for 
its raisins, table grapes, and sweet wines. 
It is acquiring almost equal fame for its 
phenomenal yield of long,fiber cotton, 
averaging in excess of 500 pounds of lint 
per acre compared with a national aver, 
age of about 155 pounds. Other major 
crops include fruits and vegetables too 
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numerous to mention in this discussion. 
Adjacent San Francisco and Los An· 

geles metropolitan areas provide nearby 
markets for dairy, livestock, and poultry 
products. Extensive petroleum fields dot 
the southern valley. Canneries, cream· 
eries, wineries, processing plants, lumber 
mills, and oil refineries operate in many 
of the cities, on the output of the agri. 
cultural, mineral, and forest resources. 
Gold mining still is important in the ro­
mantic Mother Lode counties. 

The Great Central Valley's water 
problem, which has been a subj ect of 
study by Federal and State agencies for 
more than half a century, is mainly a 
problem of conservation. The unregu­
lated water supply is ample in quantity, 
averaging more than 30,000,000 acre-feet 
in the annual flow of the two principal 
rivers. The Sacramento itself is a mighti­
er stream than the Colorado River. It has 
a recorded high flood flow of 610,000 
second-feet, a peak discharge exceeded 
only by the Mississippi, Ohio, and Co­
lumbia Rivers in the United States_ 

TWO thirds of the water which Nature 
su pplies in the form of rain and snow 

falls on the watersheds of  the Sacra­
mento Valley which has crop lands with 
one third of the relative irrigation need ; 
while one third of the water falls to the 
San Joaquin Valley which has crop lands 
with two thirds of the irrigation need. 
That is the geographical problem. 

Then there is  seasonal waste. In spite 
of  what has been done so far to conserve 
stream flows, two thirds of the water 
which Nature deposits annually on these 
watersheds flows unused to the sea with­
in 90 days after it has fallen. Almost all 
the precipitation comes in a few months 
of winter and early spring, and virtually 
none in the long hot summer and dry 
autumn when water is needed for irriga-

S C IE N T I F I C AM E R I C A N  

tion. This condition of climate makes im­
possible the reasonable use of the water 
resources without rigorous conservation 
and economic regulation. 

Dnder existing conditions at least a 
million acres face an acute irrigation 
crisis. The extreme low summer flow of 
the rivers has put an end to upstream 
commercial navigation, and has permit­
ted the encroachment of salt water from 
the ocean upon reclaimed crop lands in 
the fertile Sacramento-San Joaquin delta. 

Perhaps the most interesting symp­
toms of this conservation 
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Kern, and Fresno Counties, there is an 
annual water supply sufficient for only 
half that acreage. Thus, the conclusion 
is unavoidable that 200,000 or more acres 
of highly developed lands will have to 
be abandoned unless relief is forthcom­
ing. As a matter of tragic fact, the latest 
survey shows that between 40,000 and 
50,000 acres already have gone-more 
than double the abandoned acreage of 
six years ago. Unfortunately, it is the 
best 200,000 acres that are succumbing 
first-those in the citrus belt in the frost-

problem are to be found 
in the San Joaquin Val­
ley, particularly in the 
southern portion, where 
about 400,000 acres of 
settled and producing 
lands now are dangerous­
ly short of water. Spring 
floods this year in Cal­
ifornia served only to fo­
cus new attention on the 
problem, for by August 
the streams had faded to 
a trickle. Almost all the 
normal surface flow in 
this region years ago was 
fully appropriated for ir­
rigation, and the farmers 
resorted to pumping wa­
ter from underground in 
the summer and fall. As 
this type of irrigation in­
creased, ground water 
levels fell ; and the farm­
ers discovered, years too 
late, that their draft upon 
the subterranean supply 
is greater than its annual 
natural repleni shment by 
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In one area, the water table 20 years 
ago stood 10 to 20 feet below the surface. 

Now it is down as far as 240 
feet, requiring a pumping lift, 
considering draw-down in 
the wells, of  as much as 275 
feet.  The cost of such pump­
ing of water in volume re­
quired for irrigation in many 
cases has made the continu­
ance of  crop brming econom­
ically impossible_ In another 
area, the pumping depths 
vary from a minimum of 100 
feet to a maximum of 275 
feet ; in the Ducor citrus 
groves, from 200 to 250 feet ; 
around Exeter, 100 to 175 
feet; and McFarland, 90 to 
250 feet. 

free foothill coves that produce crops 
worth $20,000,000 annually_ The situa­
tion is similar, though less acute, in Ma­
dera County in the northern San Joaquin 
Valley. 

In the face of these conditions, a pert­
inent question is : what is  being done 
about it ? The answer is  to be found in a 
description of the Central Valley Project, 
a multiple-purpose reclamation under­
taking of the Federal Government. To 
conserve and regulate the Valley's pre­
cious water resources, the Bureau of  Re­
clamation is engaged in a $170,000,000 
program which involves construction of 
large storage dams on the headwaters of 
the two principal rivers, and the build­
ing of a 350-mile system of  main canals 
to serve areas o f  water deficiency. 

Water table in this deep well formerly was 10 
to 20 feel below the surface; now 240 feet down 

The extraction of  ground 
water for the lands now de­
veloped greatly exceeds that 
which percolates into this un­
derground reservoir. Studies 
show that under the 400,000 
acres on which the water table 
generally is falling in Tulare, 

The key to this approved solution of 
the valley's water problem is, of course, 
the mighty Sacramento River with its 
surplus water. A contract has been 
awarded to a syndicate of 12 large con­
tracting firms for the construction of 
giant Shasta Dam on the upper Sacra­
mento River north of Redding, in Shasta 
County. It will be the second largest con-
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crete dam in the world, rising about 560 
feet from the lowest foundation to the 
top,  slightly higher than the Washington 
Monument. Shasta Dam will be a curved 
gravity-type structure, 3500 feet long on 
the crest, and 580 feet thick at the base, 
requiring 5,600,000 cubic yards of con­
crete in its construction. 

Second only to Boulder Dam in height, 
and exceeded only by Grand Coulee Dam 
in mass, Shasta will be first in at least 
one respect : it will be the highest over­
flow type of dam in the world. Water 
falling over the 375-foot spillway in the 
center of Shasta Dam will have a drop 
of 480 feet, three times the height of 
Niagara Falls. River outlets will be pro­
vided through the dam at three eleva­
tions. A hydro-electric plant at the base 
of the dam ·on the west bank of the river 
will accommodate five main power units, 
each to consist of  a 70,000·kilowatt gen­
erator driven by a 100,000-horsepower 
turbine. 

The existing Southern Pacific Railroad 
winds up the Sacramento River Canyon 
past Shasta Dam site. Thirty seven miles 
of this line are to be replaced by 30 miles 
of new line over the mountains at an ele­
vation above the high-water level of the 
future reservoir. During construction. 
trains will pass through a diversion tunnel. 

With a tributary drainage area of 6665 
square miles, Shasta Dam will back up 
the waters of three rivers-the Sacra­
mento, Pit, and McCloud-a distance of 
about 35 miles each, to create a reser­
voir with a gross storage capacity of 
4,500,000 acre-feet. This is water enough 
to cover the entire city of  San Francisco 
to a depth of 167 feet. 

THE reservoir will be operated to dim­
inish the flow of the Sacramento 

River in flood times and increase it dur­
ing the dry months-in substance, to 
stabilize the year-'round flow. It will, 
thereby, check seasonal waste of water to 
the sea, permit restoration of all-year 
navigation on the river as far north as 
Red Bluff, afford improved irrigation in 
much of the Sacramento Valley, repel 
seasonal intrusion of salt water in thc 
channels of the Sacramento-San Joaquin 
delta, and incidentally generate about 
1 ,500,000,000 kilowatt-hours of electric­
ity annually for municipal, industrial, 
agricultural, and proj ect use. Finally, 
when the conserved waters of the Sacra­
mento River have performed all of these 
functions, and have passed every possi­
ble user on that river, they will afford 
a surplus for export by canal from the 
delta to parts of Contra Costa County 
and the San Joaquin Valley. 

Through the network of 550 miles of 
channels and sloughs which comprise the 
delta, a Cross Channel will be construct­
ed at the eastern edge to facilitate the 
fresh-water flushing of the sometimes­
salty waterways, and to introduce sur· 
plus Sacramento River water to the in-
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First part of the Central Valley Project to be constructed is this initial four­
mile section of the great Contra Costa Canal, which will be 46 miles long 

takes of the Contra Costa Canal and thc 
San Joaquin Pumping System. 

The Contra Costa Canal, scene of first 
proj ect construction in October, 1937, 
will take 350 second-feet of water from 
Rock Slough of the San Joaquin River 
near Knightsen. Four pumping plants 
will lift it to an elevation of 124 fect 
whence it will flow by gravity. The canal, 
46 miles long, will afford a dependable 
supply of  fresh water for industrial usc 
in manufacturing and processing plants 
along the south shore of Suisun Bay, for 
domestic use in several Contra Costa 
County municipalities, and for agricul­
tural use in an upland area of  orchards 
and field crops. It will terminate in a 
small reservoir near Martinez. 

The San Joaquin Pumping System will 
comprise a series of works to lift watcr 
from the delta up the San Joaquin Val­
ley about 100 miles as far as Mendota. 
The obj ect is to furnish substitute watcr 
from the delta to lands in the northerly 
half of the San Joaquin Valley now irri­
gated by San Joaquin River water which 
is to be conserved and diverted at Friant 
Darn. The essence of the plan is a neat 
exchange. 

Friant Dam, on the upper San Joaquin 
River near Fresno, will be  a sizeable 
structure itself. Although only about half 
as high as Shasta-285 feet compared 
with Shasta's 560-it will be  almost as 
long-3300 feet against Shasta's 3500. 
Friant Dam will be a straight gravity­
section concrete dam with an overflow 
spillway in the river section, outlet con­
duits through the dam for river regula­
tion, and similar outlets to the Friant­
Kern and Madera Canals which will 
divert at the dam. 

To the people in the rich agricultural 
counties of the southern San Joaquin 
Valley whose very existence depends 
upon an adequate supply of water for 
irrigation, the most important features 
of the Central Valley Project will be 

these two large gravity canals leading 
from Friant, one southerly an ultimate 
distance of 160 miles to the Kern River 
west of Bakersfield, and the other north­
erly 40 miles to the Chowchilla River 
above Madera. 

The Friant-Kern Canal in popular con­
ception will be a "young river"---fj8 
feet wide at the water surface and 15  
feet deep  in i t s  upper reaches. This 
concrete-lined channel, 30 feet wide at 
the bottom, will have a capacity of 3500 
second -feet for the first 30 miles, decreas­
ing in size thereafter in accordance with 
the amounts of water to be taken out at 
various delivery points. The Madera 
Canal, with a diversion capacity of 1000 
second-feet, will be 32 feet wide at the 
water surface, 10  feet wide at the bottom, 
and will carry water nine feet deep.  
These two canals will deliver supple­
mental water to parts o f  Fresno, Ma­
dera, Tulare, Kings, and Kern counties 
where the failure of the existing supply, 
mostly from underground, is threatening 
the reversion to desert of large acreages 
of  once-lush crop lands. 

Construction of the Central Valley 
Project, involving besides the dams and 
canals many auxiliary features such as 
bridges, tunnels, inverted siphons, and 
similar structures, is of tremendous im­
portance to California. The proj ect is to 
be self-liquidating under the reclamation 
laws, with revenues to be derived from 
the sale of the proj ect's two facilities , 
water and power. Present interest is con­
centrated upon the imminent construc­
tion era with its immediate benefits of 
large-scale employment and heavy ex­
penditures in many states for materials 
and supplies. Of far greater significance, 
however, will be  the more lasting bene­
fits of water conservation for improved 
navigation, flood control, irrigation, sa­
linity repulsion, and electric power gen­
eration, which will follow completion of 
this great Federal reclamation enterprise. 



A LEGACY FOR 6939 A. D. 
A T the bottom of its 50-foot "Immortal .tl. Well," beneath the rising walls of 

the Westinghouse building at the 
New York World's Fair 1939, the world's 
first Time Capsule has begun its long 
journey into the future-a j ourney which, 
it is hoped, will extend through 5000 
years of time and give future archeolo­
gists a considerable insight into our pres­
ent civilization_ Unlike H. G. 

Buried Metal Capsule Contains Sample of Our 

Civilization . . .  Some of Our Products . . . Millions 

of Words in Print . . .  For Future Arch eologists 

By D A  V I D  S .  Y O U N G H O L M  
V i ce-Pres ident, Westinghouse Electric  and M anufacturing Company 

. i Wells' imaginary apparatus, 
however, it cannot hasten for­
ward through Time; it can 
only wait. 

The Time Capsule repre­
sents months of careful plan­
ning and the combined efforts 
of hundreds of persons. Ar­
cheologists, historians, scien­
tists, engineers, librarians, 
s c h o l a r s , a n d  m a n y  others  
were consulted at  every step, 
so that the project might be 
as nearly successful as all our 
present-day arts and sciences 
could make it. 

�or;h:::I:�U/��:/--..... 11 5 0 w  10 open 

natural rubber, synthetic plas­
tics ; also sam pIes of coal 
( which may be rare in 5000 
years ) ,  seeds of staple food 
crops, and many other items. 

supplied by the United States Naval 
Observatory. These include the number 
and dates of eclipses of the Sun and 
Moon in 1939, the positions of the plan­
ets, and the angle of the Earth's pole 
relative to the star Polaris. 

Outer �he l l  of 
Cupo loy, o copper 
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Most important is a care­
fully prepared microfilm "es­
say" on our times, taken from 
books, * almanacs, pictures, 
arranged in logical order to 
cover all the maj or activities 
of  human life. Multi-lingual 
texts,  a dictionary, and an 
idiomatic lexicon will enable 
future historians readilv to 
t r a n s l ate  the t e x t s  o t

'
the  

microfilm. All  film in the Cap­
sule is  cellulose acetate for 
permanence. The microfilm 

Leaving a message from our 
time to so distant a future 
presented three distinct prob­
lems : How to build a vessel 
capable of preserving the rec­
ord ; the selection and preser­
vation of the obj ects to be 

Drawing of The 
T i m e  C a p s u l e  

contains  a t o t a l  o f  m o r e  
than 23,000 ordinary book 
pages, reproducing more than 
10,000,000 words, and many 

included ; and how to leave word of its 
whereabouts for future historians. 

The Capsule, as finally constructed, 
consists of an outer shell of Cupaloy 
( chosen because of its electrical qual­
ities and resistance to corrosion ) , cast in 
sections, each section to be threaded and 
screwed into the next and sealed with 
asphalt. 

The contents of the torpedo-shaped 
capsule were packed securely in an inner 
envelope  of Pyrex glass, which was then 
sealed, evacuated, filled with nitrogen, 
and set into the shell in waterproof mas­
tic. The inner crypt is about six and a 
half inches in diameter and seven feet 
long_ 

More than 40 articles of common use 
are included. Among them are a foun­
tain pen and mechanical pencil, a watch, 
an electric lamp, a tobacco pouch with 
zipper, tobacco, pipe, cigarettes, cos­
metics, a woman's hat, eyeglasses, tooth­
brush and powder, a miniature camera 
and film, a razor, a can opener, speci­
mens of  our money, and so on. There are 
samples of the major metals and alloys ; 
textiles, incl�ding wool, cotton, silk, lin­
en, rayon, glass fabrics, rubber fabrics, 
asbestos cloth ; materials such as Port­
land cement, asbestos, synthetic and 
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hundreds of  pictures. A microscope is en­
closed to enable "futurians" to read the 
text. Complete directions in text and pic­
ture are given for the construction of a 
larger reading machine and a motion pic­
ture projection machine. 

For use with the latter, a newsreel is 
enclosed, specially prepared for the peo­
ple of A.D. 6939. This contains nearly a 
score of historic, typical, or significant 
scenes of our day, with sound. 

Word will be left for future archeolo­
gists in the form of a Book of  Record, 
printed with specially compounded per­
manent inks, on 100 percent rag perma­
nent book paper. Copies will be sent to 
libraries, museums, and other l'eposi­
tories throughout the world with the ex­
pectation that some will survive, either 
in the original form or translated into 
new languages that arise. 

In order that futurians may know 
when the year 6939 has come, the equiva­
lent of this date is given in the book not 
only in our own calendar, but also in 
the Chinese, Jewish, Mohammedan, and 
Shinto. 1£ none of these survives, futu­
rians may still calculate the years elapsed 
by reckoning from astronomical data 

" The complete September. 1 938. S c i entific 
American i s  reproduced i n  this m i crofilm. 

The United States Coast and Geodetic 
Survey has provided a description of the 
Survey's network of stations across the 
United States, astronomical and geodetic 
locations of nearby permanent stations, 
and the exact latitude and longitude of 
the Time Capsule, determined by a spe­
cial survey. Given to the third decimal 
point in seconds, these geodetic coordi­
nates are sufficiently accurate to locate 
the spot with an error of  less than an 
inch. They are : Latitude 40° 44' 34" .089 
North of  the Equator ; Longitude 73°  50' 
43" .842 West of  Greenwich. 

IF other guides fail , the futurians can 
still find the Capsule. Minute direc­

tions have been prepared for construct­
ing and using electro-magnetic instru­
ments to locate it by the methods widely 
used today. 

Finally, that our language may not be 
lost, the book contains a simple but in­
genious Key to English which will per­
mit readers to translate our tongue and 
to pronounce it, 1938 style, as well. 

It is  impossible, of course, to detail 
here all the studies and reasoning which 
led to the construction of  the Time Cap­
sule and selection of its contents. We 
have undertaken with humility the enor­
mous task of  leaving this message to the 
future, realizing well that no selection of 
ideas and materials, no matter how large, 
could really do j ustice to the astonishing 
variety and vigor of our age. Whether, in 
the end, the proj ect can achieve its pur­
pose still depends on ourselves and our 
posterity-that the Book of Record may 
be preserved and the Time Capsule left 
undisturbed. The engineering difficulties 
of  removing it frfilJI1 its resting place in 
50 feet of muck can probably be counted 
upon to protect the Capsule from van­
dalism. We feel that the good instincts 
of the human race may be relied upon 
to preserve word of  its whereabouts for 
the generation to whom it is addressed. 
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Arid Farming and Ecology 

Now that the semi-arid and arid 
states, the latter including the re­

cently famous but already half-forgotten 
Dust Bowl, have produced good crops 
for two successive seasons, another kind 
of  drought, a "drought" of  human fore­
sight, appears likely as in the past to set 
in about on schedule time and hold sway 
until we reach the next period of poor 
rainfalL Hardly, however, can we expect 
to settle a great problem by concentra­
ting on it only when it is  definitely upon 
us_  Some of  us, therefore, must study the 
problem on an all-time basis and, by 
much continued harping on the findings, 
gradually hope to raise public aware­
ness of  the answers to such a level that 
intclligent results will be attained

' 
at a 

latcr date. 
The drought of 1936 has been closely 

studied by the United States Geological 
Survey, one of  Washington's efficient bu­
reaus of  many years' standing, and the 
question of drought in relation to climate 
discussed in available documents. From 
such study certain "frozen facts" are 
quite evident, though the answer-the 
final remedy-is not of the kind one in­
stinctively seeks ; that is,  i t  is not any 
simple, direct, short or especially tan­
gible cure-all. Rather it is  a recommenda­
tion for closer application to details­
something not easy to bring about. 

One of the most pernicious phases o f  
t h e  arid states' drought difficulty is man's 
cussedness to man-"man against him­
self." With the coming of  drought, thou­
sands of  discouraged farmers pull up 
stakes and depart hence. A few years 
later, with the return of the rains, the 
first to bring in a "bumper crop" is the 
booster and the boomer-bumper crops 
of  the victims of  over-optimistic mis­
representation, people whose lack of  sci­
entific background makes it easy to 
convince them that droughts are not 
periodic but accidental and that the final 
one is past and gone forever. Against 
such misadventure the people must be 
educated-no simple task. 

As its final answer to the drought prob­
lem the Survey offers the study of  the 
science of ecology by more of the people 
than understand it now. "More people 
must come to understand human ecology, 
plant ecology, and animal ecology." 

How many of tbe plain people today 
understand the science of ecology ? How 
many can define it ? How many have 
ever heard the word ? And how many, on 
learning what ecology is, will get down 
to  close grips with its underlying prin­
ciples and sense what a pregnant science 

P O I N T  O F  
it is ? For ecology is not a science that 
is self-evident at first glance. It grows on 
its student only as it is studied. Simply 
defined but most inadequately set forth 
by any mere attempt at definition, ecol­
ogy is the scientific study of  the relations 
between plants and animals ( man in­
cluded ) and their environment. If this 
study is the prerequisite to the farmer's 
success with the arid regions, we have 
a long road to travel, for the study is 
relatively a new one even among scien­
tists. And the sooner bcgun the sooner 
ended .-A . C. I. 

Too Old at Forty ? 

FORTY years old and on the shelf ! 
That is the plaint raised so often by 

persons who, seemingly, have j ust dis­
covcrcd that when a man reaches the age 
of  40, hc finds it  extremely difficult to 
get a job. That is quite correct, but dis­
cussions of  the problem usually give the 
impression that a man at 40 is shelved 
entirely, that those who have jobs are 
automatically dropped from the payrolls 
soon after rcaching that age. The facts 
show that the reverse is true_ All these 
years o f  argument, however, did not 
bring out the figures and it remained for 
A.  W. Robertson, chairman of  the board 
of  Westinghouse Electric, to do so. 

Taking his own company as an exam­
ple, Mr. Robertson shows that its pay­
roll has a higher percentage of  persons 
over 45 than has the general population_ 
Thirty-one percent of those employed by 
the company are over 45, while persons 
of  this age constitute only about 23 per­
cent of  the entire population_ This com­
parison of  percentages will hold through­
out most manufacturing organizations_ 
"After all," Mr. Robertson reminds us, 
"older men rule the world. It isn't reason­
able to assume that they are leagued 
against people of  thcir own age. One 
thing of  which we may be certain is that 
industry is not hostile to the older man. 
He is usually more stcady, more careful 
and reliable, and is  generally an entirely 
desirable type of employee." 

Now that these facts have been point­
ed out, memory calls to mind hundreds 
of  inspection trips through many plants, 
large and small, and sight of  a high per­
centage of  relatively ancient workers of 
both sexes. And about them there was 
always an air of  contentment, a sense of 
responsibility, a pride in good workman­
ship, a spirit of service. Why ? Pcrhaps 
these older ones retain some of  the ideal­
ism of  youth. Perhaps they realize how 
necessary is their work, how much the 
product of  their brains, their hands, 

V I E W 
their expcrience contributes to the well, 
being of the nation as a whole. It may 
even be because they are of  a generation 
that still believes in the joy of  working, 
that does not expect something for noth­
ing. 

That older men are employed in manu­
facturing does not, however, make less 
serious the problem of  unemployment.  
""Iillions still are looking for work. When 
they get it, as they assuredly will, let us 
hope that they will go into their new 
jobs with some of  the spirit of  these 
mature workers on whom so much de­
pends, and work with a singleness of  
purpose toward the day when they, too, 
can look backward with contentment and 
pridc on years of  gathering experience 
and rendering ",crvice .-F. D. M. 

It Can Be Done 

DURING the first seven months of 
1938 there was a decrease of  22 per­

cent in highway deaths throughout the 
United States, compared with the similar 
period in 1937, and this with an increase 
in traffic volume of 1 percent. So reports 
the National Safety Council. Here in­
deed is good news. 

Part of the increase in highway safcty 
undoubtedly can be attributed to safer 
highways, better law enforcement, im· 
proved road-sign systems, and so on. But 
it can hardly be questioned that by far 
the greatest portion of  the record must 
be  credited to "education" and its cumu­
lative e ffect on motor-car drivers_ Edu­
cational campaigns conducted by a wide 
variety of organizations through the 
media of  the press, the radio, bill-boards, 
and almost every other conceivable chan­
nel that ultimately reaches the brain of 
the driver, have begun to show results. 
Just when the situation seemed darkest, 
when many were ready to th�ow up their 
hands and admit that a solution of  the 
serious problem could not be found, sta­
tistics carefully compiled show a gleam 
of light. Drivers can be educated to 
safety; so educated, they will drive more 
carefully ; so driving, they will have' 
fewer fatal accidents. 

A start has been made, a theory 
proved .  If  fatal accidents can be re­
duced by 22 percent, they can be  reduced 
by 44 percent, by 66 percent, by even 
more. Such reductions can be made, how­
ever, only by keeping everlastingly at the 
process of  driver education. Those who 
have contributed to the cause must not 
rest on their laurels. They must continue 
to strive toward the irreducible mini­
mum of accidents that is the ultimate 
goal .-A . P. P. 
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The Italian Navy at a Glance 
To an American layman, several unusually interesting de­

tails are brought out in this drawing by Dr. Oscar Parkes, 
the second of a series which we shall publish this year through 
arrangement with The Illustrated London News. The most im­
mediately apparent is possession by Italy of five monitors, a 
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type which Americans associate with the earliest days of iron­
clads. The illustrated Faa di Bruno is said to have given a 
good account of herself, with her two I5-inch guns, during the 
World War. Note the incongruous peaked roof forward. A 
second noteworthy point is the splendid group of 12 destroyer 



leaders apparently already built and the 12 large leaders that 
are to be built. Needing this type for many years, the United 
States did not start building leaders until the last two or three 
years. The Italians have evidently proved the success of small 
motor torpedo boats, for it will be noted that they have 100 
large and 24 small ones. Our own Navy long denied that these 
small craft could be useful to us but lately there has been 

1 2  "A.VI E\u· ClMS 
(lE.A.DE.ll..Sl 

12 LA.R.GE lEA-DEIl..S 
TO BE. BUilT . 

talk about experimenting with the type. A fourth important 
fact, emphasizing Italy's confidence in land airplane bases and 
her evident belief that any war she will fight will be in re­
stricted waters, is  that she possesses only one seaplane carrier 
and no flight-deck carriers. It will be noted also that Italy has 
a powerful underwater fleet with 106 large and small sub­
marines and a large number of ocean-going ones to be bu ilt. 
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(In TlCO Parts-Part Two ) 

THOUGH record" of electrical brain 
waves from the same head vary, 
they are fairly distinctive. Often 

they may be picked out of  a gallery o f  
miscellaneous rhythms. So an individual 
may frequently be recognized by hi, 
brain waves. It is  not true, however, that 
brain waves have the individuality o f  
fingerprints-despite popular prpss re­

ELE CTRI CAL RHYTHM S 
What Causes Our Brain Waves and What Do They 

Signify? . .  Hypotheses ... Have They Something to 

Do With Vision ? . . . A Beginning Has Been Made 

ports. The wave-patterns 
of a given person merely 
tend toward similarity iu 
the long run. 

Wave-patterns do not 
hint of  sex. Without previ­
ous familiar ity with a given 
record, the scientist can­
not decide : "This pattern 

In schizophrenia, the alpha waves are said to be superimposed 
on larger waves of lower frequency, called "delta waves," 
as shown above. The analysis of the record is done graph­
ieally or else by means of an antomatic electrical device 

highly elated and deeply 
d e p r e s s e d- s h o u l d  p r o ­
duce "good" waves. An in­
dividual with a schizoid 
personality-that is, an in­
dividual who may be said 
to proj ect his dreams ex­
cessively into his daily ac-

is  from a fair head," or 
"That pattern is  from a thick-head, a 
man." Still, it is claimed that women 
are likely to show about 11 waves per 
second, and men, about ten. 

Twins have fascinatingly similar Ber­
ger rhythms. This i s  but another evidence 
of the close bonds of  twinhood. In addi­
tion, it is a clue for investigators who 
are trying to determine how fundamen­
tal a phenomenon the alpha waves arc. 
Were rhythms of the average p air of 
twins not alike, brain probers would 
have doubts concerning the importance 
of brain waves. 

Does the Berger rhythm in any way 
indicate level of intelligence ? No-ex­
cept perhaps in a very indefinite and 
roundabout way. 

THUS far, the Berger rhythm of the 
adult brain alone has been consid­

ered. Very young infants are said not to 
manifest the waves. Observation is that 
no rhythm appears until after the age of 
three months. Somewhere between the 
age of three and six months the waves 
show up. At seven months, their fre­
quency is about four and a half waves 
per second. At 13 months, the waves 
come at the rate of about six per second. 
Adult frequency is  not reached until ap­
proximately the age of 12 years. 

What is  the explanation o f  this dc­
layed appearance and gradual increase 
in frequency of brain waves ? Briefly, 
everyone is  mystified. Some theorists 
would have it that the onset of the 
rhythm is correlated with the develop­
ment of the brain center controlling 
vision. 

In support of this contention, it is said 
that, as a rule, the infant at about the 
age of three months starts to take note 

The unmislakahle (-usp·and.dart 
pattern of petit mal seizures in 
epilepsy. This pattern is visible 
sometimes in sleep when the other 
symptoms of the seizure are absent 

Grand mal in epilepsy has a pal· 
tern b asically similar to that of 
petit mal, but the violence of the 
seizure introduces other currents 
which may complicate the traein g 

of obj ects and to follow them with its 
eyes. Theorizing, Lindsley continues : 

"We believe that the onset of the 
alpha waves at about this time may in­
d icate some relationship with this func­
t ional ability," and may further indicate 
"the onset of function in the particular 
hrain area investigated"-the visual cen­
ter, where vision is controlled. 

The experimental evidence, however, 
consists almost solely of the Berger 
rhythm determinations at various ages. 
With respect to a delayed onset of func­
tion in the visual region, very little is 
really known. Stage of development of 
intellect may also conceivably be a fac­
tor here. 

What of distorted mentalities and the 
Berger rhythm ? Observer Lemere IH'­
lieves that individual differences in the 
rhythm are highly significant : 

"The ability to produce 'good' [strongJ 
alpha waves seems to be a neuro-physio­
logical characteristic which is related in 
some way to the affective [emotional] 
capacity of the individuaL" 

In Lemere's hypothesis, a person tend­
ing to have marked "up" and "down" 
Hates-that I S .  a person alternately 

Prof. A . .  1 .  Derbyshire. \Ya:me {'niversitr 

tivities-on the other hand 
should give "poor" waves. 

Having developed this hypothesis Ollt 
of his studies of fairly normal persons, 
Lemere turned to p sychotic patients to 
verify it. According to his observations, 
schizophrenic p atients do indeed always 
have "poor" rhythms, while manic-de­
pressives give "good" rhythms - the 
schizophrenic being the extreme schizoid, 
and the manic-depressive the extreme in 
ups and downs. 

An impartial scientific opinion, how­
ever, warns concerning Lemere's specu· 
lations : 

"We must still regard any such sug­
gestions as tentative working hypotheses. 
There seem to be too many exceptions." 

Yet it is widely accepted that rhythms 
of  twisted personalities will eventually 
be found to differ significantly from 
rhythms of normal people. So far, no 
agreement has been attained as to what 
significant differences are likely to be 
clearly demonstrated. Certain labors are 
toward the invention of refinements of 
Lemere's methods and toward the de­
termination of what shades of meaning 
are to be allotted to exceedingly minor 
variations in rhythm. At any rate, work­
ing hypotheses such as  that of Lemere 
are, though tentative, still new leads to 
the awesome problem of insanity. In 
fact, it is  already being suggested that, 
should a person begin to have symptoms 
of  serious mental unrest, a study of his 
electro-encephalogram is in order. What 
definite outcome this study would have, 
and even how the study ought to be 
conducted, are moot points. 

The present cash value of  such leads 
cannot even be guessed. Too much is 
rumored about what startling treasures 
science is going to dig up-some fine 
day. But if there are any doubts regard--

A record of a normal subj ect, showing alpha waves of a ('haracteristic type 
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OF THE HUMAN BRAIN 
By B A R  C L A Y  M O O  N N E W M A N  

ing Berger's deserving a Nobel award­
always based on profit already on the 
balance sheet of science-they melt 
away in the light which is today bril­
liantly cast upon the timeless affliction, 
epilepsy_ The electro-encephalograms of  
epileptic seizure have provided the first 
new experimental evidence in many years 
as Lo the nature and possible causes of 
this mighty medical bafflement, the 
mightier because the disease is incompre­
hensibly linked with heredity_ 

Now we know that in an epileptic 
seizure, the hitherto blithe little wave­
lets surge into menacing, high-voltage 
billows which ultimately seem to involve 
all the cells of the cortex_ It is  as though 
an electric storm accompanied the mys­
terious gales which lash the brain and 
force the body into writhing upset. 

As the tape slides past the observer's 
eye, the oncreep of the storm can be 
clearly -seen. The waves become slower, 
and gradually beat more and more pow­
erfully, as more and more regions of 
gray matter are stirred up and made to 
volley electricity_ Thus, large slow waves 
come to stand out on the tape.  

The voltage triples, as estimated by 
the height of the waves. The beat falls 
to three waves, or perhaps only one, 
per second. And as the pen moves up to 
mark each crest, in unison with the brain 
discharge, it makes a curious down­
twitch-small, but observably splitting 
the smooth contour of  each wave. This 
down-twitch signifies an odd and sudden 
slight drop in voltage. The last spasm 
brings the calm of  unconsciousness, as 
the simultaneous electric beat of  many 
million nerve cells breaks up and is 
gone. 

N OW medical scientists know that the 
climax thus built up represents a 

definite over-excitation of the highest 
centers of the brain-the centers located 
in the cortex. Moreover, severe epileptic 
attacks are distinctly seen to involve 
practically the whole brain-surface. 

Petit mal epilepsy is characterized by 
milder symptoms, but the wave records 
of  attacks are very much like those of 
grand mal, the severer form. Hence it 
is already to a certain extent possible 
to accomplish what has never before 

. .  
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been possible : to predict the onset of a 
seizure. One need only remark the dim­
inishing frequency and increasing height 
of the alpha waves. 

Gratifyingly enough, it has further 
been possible to detect a condition ap­
proaching that of true epilepsy. Certain 
individuals of disturbed mentality and 
recurrent emotional lapses have been 
shown to exhibit rhythms characteristic 
of  epilepsy. The conclusion i s  that ex­
tremely mild and therefore unsuspected 
epileptic afflictions are to be found, 
probably much more often than has been 
thought. Consequently, the outlook for 
Berger's hypothetical new leads to en­
igmas of distorted mentalities, including 
the insanities, begins to promise more . 

Since both mild and severe seizures 
can be scientifically investigated and 
electric aspects recorded, the influence 
of various factors, such as drugs, food, 
blood-oxygen, amount of sleep, can be 
measured to an instructive degree. The 
delight of the long-puzzled expert on 
epilepsy can scarcely be imagined. 

How do we know that the cortex-the 
surface layer of the brain-is really the 
source of alpha waves ? There are 
sources of electrical rhythms outside the 

An electro-encephalograph of the five­
channel type, similar to the three-chan­
nel apparatus shown in the first 
installment of the article but having 
greater possibilities .  The physician is 
reading th e ink·written oscillogram 

skull : muscle contraction, the pulse, and 
respiration always give rise to observ­
able electrical changes, many of  which 
are rhythmic. Wrinkling the forehead 
by contracting the scalp muscles pro­
duces recordable electric oscillations. A 
tense muscle quivers electrically, rhyth­
mically. Graphs of the electrical rhythm 
of  the heart have for years been used in 
the diagnosis of cardiac conditions, as 
well as in the study of the normal heart. 

To demonstrate that the Berger 
rhythm originates in the cortex, these 
possible extra-brain sources must be 
eliminated first.  So records were taken 
simultaneously of  alpha rhythm, and of 
electrical variations caused by the pulse, 
by respiration, and by any chance mus­
cular contraction. The individual and in­
dependent existence of each type of 
pulsation was by this means clearly 
recorded. 

A patient with paralyzed scalp-muscles 
turned up, and Adrian and his co-worker, 
Yamflgiwa, obtained alpha imprints as 
distinct as when scalp muscles are func­
tioning. And these two experimenters 
went on to insert a metal disk into the 
cortex of a cadaver, plastered up the 
cracks in the skull, and bandaged elec-

Brain wave record of a mongolian i diot, taken with a clinical electro-encephalograph 
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trodes against the scalp. Then they set 
up electric oscillations in the disk, using 
a frequency and a voltage approximately 
the same as those presented by alpha 
oscillations. Not only were these electric 
pulses detectable on the scalp, but even 
were led off to trace out inky trails very 
like those of the real Berger rhythm. 

Needle electrodes stuck into the brain 
of a cat convey signs of  the alpha rhythm 
until the points pierce a slight distance 
below the cortex. Pushed deeper, the 
needles send back no rhythm. Return 
their points to the surface of the brain, 
and the rhythm is retrieved again. The 
source o f  the alpha waves is not above 
or below the cortex. I t  must be in the 
cortex. 

Yet the cortex is a broad expanse, 
with fascinatingly diverse regions. Where 
in particular in this brain j acket do the 
alpha waves arise ? The marked effects 
of light point to the visual centers at the 
back of the brain. And contacts vari· 
ously placed on the scalp usually yield 
the strongest waves when located over 
the visual region. Hence the optical cen· 
ters are regarded as  the prime source of 
the electric pulse named alpha. 

BUT the focus of the alpha rllythm 
may swing outside the area of visual 

control and have play farther forward, 
on one side of the head or on both. Some· 
times, however, the waves drawn off from 
one hemisphere differ in frequency and 
form from those drawn off from the 
other hemisphere-and no one under. 
stands why. 

The evidence is, too, that the rhythm 
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At left : Electro·encephalograph of 
the five·channel type faced by its 
motor·driven continuous camera 
which records the o scillograms 
photographically, and, lower right, 
the back of the same apparatus. 
The five lines of records between 
the two photographs were made 
simultaneously on a five-channel 
electro-encephalograph. Note the 
differences in the waves. Each is 
led or taken off from a different re­
gion on the same subject's cranium 

generally arises first in the visual region, 
and thence spreads over the rest of the 
brain surface. There is  some elusive con· 
nection between the cortex at the back 
of  the head and the rhythm-and so also 
between the visual centers and the 
rhythm. But why light should have prime 
influence over alpha waves is  altogether 
unknown. I t  has been hazarded that, be· 
cause in man ( and the higher animals ) 
the visual centers are so great in extent, 
probability favors the origin of any pos· 
sible and detectable rhythmic phenome· 
non here-where the largest number of 
similar nerve cells with similar functions 
would be simultaneously ready to co· 
operate in building up a synchrony of 
discharges. For a center of  alpha activity 
to be detected, it must have a diameter 
of at least an inch. 

As Dr. R .  W. Gerard, professor of 
physiology, University of Chicago, ex·  
presses it : 

"When an audience starts applause 
each individual claps in his own way 
and a chaotic medley results. But note 
that after a few seconds, without any 
deliberate attempt on any one's part, 
most people are clapping together in 
perfect time so that a large, slow, reg· 
ular wave of sound is rhythmically pro· 
duced. Just so are brain waves built of 
the added beats of  many synchronizing 
cells." 

Nerve cells have for more than a cen· 
tury been known to be electrically active. 
Messages passing along nerves are al· 
ways accompanied by electric disturb· 
ances-indeed the electric discharge 
may actually be the message in each 
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case. And, very recently, nerve cells have 
been proved capable of automatic dis· 
charge of electricity_ Consequently, 
nerve cells can act as batteries, and peri­
odically volley forth an electric display. 
Then, cells of the cortex, under condi· 
tions utterly dark to scientists, can, like 
the clapping audience, synchronize a 
multitude of individual reactions and 
give rise to a rhythmic display. 

How does each cell generate its elec· 
tricity ? Why should myriads of  cells 
harmonize ? The physiologist is not 
ready to answer. 

Concerning beta waves and other 
deeply hidden rhythms, extremely little 
has been established. Their precise or· 
igins and the conditions under which 
they manifest themselves remain dark. 
Their importance, however, is recog· 
nized .  They contribute to the modern 

motion picture of the human brain. 
Such are the meanings now being read 

between the lines of alpha tracings. 
Meanwhile, the passage from alpha to 
omega in the brain remains among the 
grander distances of  the cosmos. Yet 
Berger has guided us past still·secret 
alpha to beta at least, and perhaps even 
to gamma. A new beginning has been 
made in our struggles toward knowledge 
of this stupendous thing, the brain about 
which sentience glows like phosphores· 
cence. 



THE BIG CONCRETIONS OF OHIO 
THOUSANDS continue to gaze with 

wonder upon Ohio concretions. Cre· 
ated some 300,000,000 years ago in 

the Devonian Period, these strange na· 
tural curiosities range from hickory·nut 
size to monstrous round or oval masses 
18  feet or more in diameter. Maximum 
weight of some o f  the largest, now in 
partial or complete state of ruin, is es· 
t imated at about 300 tons. 

Concretions are odd geological curiosi· 
ties and always seem to fascinate their 
finders. Sometimes they are found loose, 
because they have long since been de· 
tached from their original positions in 

Concretion in place in solid rock 
( seen above, in cli ff )  and, at bot· 
tom, a detached, fallen con cretion 

the rocks by natural forces, but when 
found where they first formed they look 
Iikc the one shown high up in the cliff 
in the upper photograph, which is seen 
to be emerging from its ancient prison as 
the surrounding rocks gradually weather 
away. One might be forgiven for taking 
for granted that, originally, these obj ects 
were brought from afar and placed in 
the soft sediments as these were de­
posited, later to be encased as the sedi­
ments became rock. This appearance, 
however, is false ,  for they were formed 
in the rocks at the time these were first 
laid down as mud. This is proved by the 
fact that the regular bedding planes of 
the  a d j acent  rocks c o n t i n u e  through 
them, as  is shown in  the photographs. 
They are composed of some of  the lesser 
components of the local rocks, those in 
shale often being of  sulphide of iron 
( fool's gold ) . Usually they have at their 

centers a plant or animal fossil. Their 

Odd Rock Curiosities that Intrigue Collectors . .  . 

Formed in the Rock Where They are Found . . .  A 

Peculiar Chemical Reaction is Their Origin 

By A R T H U R  D A  V I D  

formation is caused by material prccipi ­
tated rhythmically from these nuclei , 
d iffusing outward and reacting with 
other material diffusing inward from the 
rock. They take many bizarre shapes hut 
are usually round or ohlatc spheroidal 
in form. 

In Ohio, the largest concretions are 
found only in a belt of  the Ohio Shale a 
few miles widc, from some distance south 
of Cincinnati, northward through central 
Ohio to the Lake Erie shore east of 
Sandusky. Concretions similar t o  those 
found in Ohio are observed in the same 
formation in the vicinity of  Kettle Point, 
Ontario. 

To examine concretions in hope of 
finding fish, mollusk, or plant re­

mains o f  Devonian age continues to be 
the quest of  many geologists and natural 
history students. Often fossil hunters 
break up the dense formations with dyna­
mite in order to examine the interior ma­
terial. A request has been made to the 
Ohio Conservation Department to take 
steps to stop such needless damage to 
specimens. 

In Ohio, after being enclosed in the 
shale through many geological ages, the 
concretions, through effects of  weather 

and water, are gradually exposed by the 
e.lements in the shale river bottoms or 
by wave action on the shale beaches of 
Lake Erie. 

A few years after a concretion becomes 
visible in a shale cliff from effects of 
weathering, it begins to lose its  outer 
segments, often weighing hundreds of 
pounds. The irregular interior is then 
revealed. Some take on the appearance 
of weird faces that look out from their 
cliff windows often at elevations of 50 
feet or morc. This emergence from with­
in the rocks to the outside world in time 
proves fatal, and now and then, when the 
shale support crumbles, the great masses 
tumble down into the streams or upon 
the banks. Disintegration by natural ele­
ments soon follows. 

In the East Branch of the Huron River 
near Norwalk, Ohio, a singularly beauti­
ful effect is produced yearly in the brok­
en top of a concretion that protrudes 
about two feet above the water level of 
the small strcam. This is shown in the 
lower illustration. Ice action has scooped 
out a bowl-shaped cavity ten feet long 
and six feet wide, and in this 300,000,000-
year.old flower garden wild plants bloom 
-blue vervain, boneset and j oepye­
weed. 

A large concretion at Norwalk, Ohio, in whose hollow center wild plants grow 
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ARTIFICIALECLIPSES 
THE Stockholm meeting of the Inter. 

national Astronomical Union is  over, 
and its members are scattering to 

the ends of the earth. Some of them have 
a long way to go, for there were memo 
bers from as far east as Japan, and as 
far west as California and British Co· 
lumbia. 

More than 400 people-including 
wives and families-were listed on the 
official program. Of  these, the largest 
delegation came from the United States 
-92 of them. Next in number were the 
British-69. Then followed our generous 
hosts from Sweden, of whom 64 werc 
listed, but many more contributed to our 
enj oyment and comfort. France and HoI· 
land sent delegations numbering more 
than 20, and Belgium, Czechoslovakia 
and Germany were not far behind. 

It would be an interesting study­
quite in line with the present·day love o f  
statistics-to interpret these "indices." 
Several factors obviously e n ter-the 
number o f  astronomcrs, professional and 
amateur, in the country ; the t ime and 
distance required for a visit to Stock· 
holm ; and, last but not least, considera· 
tions of finance. The remarkable size of 
the American representation was doubt· 
less considerably influenced by the at· 
tractiveness of a summer in Europe, and, 
in particular, the charms of a visit to 
Scandinavia. A gratifying feature was 
the presence of a considerable number 
of the younger members of the staffs of 
various observatories. 

All who came were well rewarded, and 
in many ways. The traditions of hospi· 
tality which have grown up around the 
meetings of the Union in many coun· 
tries were admirably maintained by our 
Swedish friends. 

By invitation of the Government, our 
meetings were held in the Houses of Par· 
liament-the law·makers being not in 
session. The halls of the Upper and 
Lower Houses furnished admirable 
places for the larger sessions, while the 
numerous committees had at their dis· 
posal the rooms of the Parliamentary 
committees with every possible conven· 
ience. Receptions and dinners, at the 
Royal Palace, the old Castle of Uppsala, 
and the new and magnificent Town Hall 
of Stockholm, and elsewhere, made the 
social side of the meeting memorable. 

The scientific work of the Union had. 
as usual, been almost completed months 
before, by correspondence between the 
chairmen of the numerous technical com· 
mittees and their members in all coun· 
tries ; and the draft reports of these com· 
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At Their Triennial Meeting the W m'ld's Astronmllers 

Witnessed the A mazing New T eeh ni(lue of Ob serving 

Solar Prominences and Corona 'without an Eclipse 

By H E N  R Y N O R  R I S R U S S E  L L, Ph.D. 
Cha irman o f  t h e  Department o f  Astronomy and Dire ctor o f  t h e  O b ·  
s ervatory a t  Princeton U niversity. Research Associate of  t h e  M ount 
W ilson Observatory of the Carnegie I nstitution o f  Washington.  

rnittees ,  which were printed and dbtrib· 
uted to all the members attending the 
meeting, form a volume of nearly 300 
pages. At the sessions of these commit· 
tees in Stockholm, there was often little 
to do but to give formal approval to the 
report, already well discussed by letters. 
Room remained, however, for discussion. 
For example, the committee on Stellar 
Spectra had to consider the adoption of 
a notation for the spectra of the Wolf· 
Rayet stars-those remarkable bodies 
which show broad, bright lines of  highly. 
excited atoms. A sub'committee, corn· 
posed of  four or five experts in this spe· 
cialized field, had, after lung correspond. 
ence, agreed unanimously upon a scheme 
of classification, and upon detailed cri· 
ter ia for the distinction of the various 
sub·types. Since there appear to be two 
parallel sequences of these stars-one 
showing strong lines of  nitrogen and the 
other of carbon-it was agreed to distin· 
guish them by the chemical symbols C 
and N, appended to the W which denoted 
the general spectral type ; but how ? 
Should one recommend W n 8 ( with a 
subscript letter ) or Wi\8 ( with a small 
capital on the line ) ,  or WN8 ( with a 
large capital ) ? ( The figures 5, 6, 7 , 8 . . . , 
which represent the degree of excitation 
of the atoms, were generally accepted. ) 
This apparently small point led to 20 
minutes of lively and very useful discus· 
sion of practical matters such as the dif. 
ficulty of handling small capitals on a 
typewriter, and the practices of printing. 
offices and proof·readers in various coun· 
tries, and when a decisive majority final· 
ly decided for the large capitals, there 
was a feeling that a great deal of annoy· 
ance to future authors, typists, and proof. 
readers had been avoided. Such matters 
may look small at first ; but the adoption 
of a scheme of classification ( in practice 
as well as in theory ) ,  is  one of the main 
services which can be rendered by an 
efficient international organization. 

So well was this work done in the vari· 
ous committee sessions, that the final 
"General Assembly" ratified their reo 
ports without modification. 

There was llluch, however, of more 
general scientific interest. We visited the 
new Stockholm Observatory-beautifully 
situated on a wooded hill near the sum· 
mer resort of Saltsj obaden, a dozen miles 
from the city, with fine equipment, in· 
cluding a 40·inch reflector, and an able 
and enthusiastic staff-and admired the 
important work which is being done by 
Professor Lindblad and his colleagues. 
especially in the study of the spectra and 
absolute magnitudes of faint stars.  At 
Uppsala, a group of spectroscopists, at 
Dr. Edlen's laboratory, saw spectra rUll ·  
ning down to a wavelength of 12 Ang· 
strollls-l /500 part of that of yellow 
light-and learned, with great satisfac· 
tion, that he and Dr. Swings, of B elgium. 
have almost completed an analysis of the 
third spectrum of  iron-the most impor. 
tant, to the astrophysicist, of all spectra 
which had not previously been observed .  

By common consent, however, the  most 
noteworthy scientific communication 
made at the meeting carne from the 
French astrophysicist Lyot. The story has 
been told long ago in these columns how 
he attacked the supposedly hopeless 
problems of  observing the solar promin· 
ences without a spectroscope, and the 
solar corona without an eclipse ; and how 
he solved them by the application of 
optical principles which were long fa· 
miliar, but which no one had had the 
inspiration to utilize. [See December, 
1932, and January, 1 93-t.-Ed.] By mak. 
ing a telescope with perfectly clean 
lenses, and cutting down scattered light 
in every way, and by observing on the 
Pic du Midi in the Pyrenees, at a high 
altitude and in very clear air, he suc· 
ceeded, some yeaTS ago, in ubserving the 
prominences by direct telescopic vision, 
ancl the bright lines of the coronal spec· 
trum on any clear day. 

Now, with technique improved by ex· 
perience, he showed results which are 
simply amazing. On his recent spectra, 
the bright coronal line in the green looks 
as strong on photographs taken in broad 
daylight as it does on many spectra taken 
during eclipses, while the opportunities 
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for exact measurement are Letter.  His  
plates show 11 bright coronal lines, from 
the ultra·violet at 3388A to two newlv 
discovered lines far in the infra·red, a

�
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10747 and 10798. What is more, he has 
succeeded, by utilizing the finest days, in 
obtaining direct photographs of the inner 
part of the corona in full davlight. It will 
at last be possible to learn how the coro· 
na changes from day to day, or even from 
hour to hour-instead of waitinu a year 
or more to find its form utterly d iflE'

�
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at the next eclipse.  
Most remarkable of all were long se ·  

ries of moving pictures o f  the promin.  
ences-taken through a red screen,  which 
transmits only th e region of  the spectrum 
near the red hydrogen line, but without 
the aid of a spectroscope or spectrohelio· 
graph. 

During the summer of 1937, when a 
number of great eruptive prominences  
appeared,  some o f  them were foll()\\'ed 
for hours, with exposures taken at  inter· 
vals of a minute or so.  The resulting 
films, when run through an ordinary pro·  
j ector, show what happened,  speeded up 
600 times, and present a bewildering p ic. 
ture of solar activity. 

FROM the main mass of a prom inence. 
perhaps 100,000 miles above the 

Sun's surface, great flakes and patches 
of luminous hydrogen break 10Cl" e,  and 
fall  into the Sun. Others stream off sidt'o  
wise, r ising at first, and then falling 
along the curve o f  a great arch. Direct 
upward motions occur but rarely ; those 
to the side are the most frequent. 

In the films which were exhibited, the 
same set of  pictures was shown three 
times over, in immediate succession-to 
the great advantage of the spectator, 
who, having seen the general course of 
the phenomena, could fix his attention 
the second time on some particular detail 
and study it. At times, bright clouds 
formed apparently in empty space. This 
confirms an observation made more than 
50 years ago, visually, by the writer's old 
teacher. C . A. Young. To catch the mo· 
ment of such an appearance upon plates 
taken with an ordinary spectrohelio· 
graph, at intervals of three or four min· 
utes, is almost impracticable ; but the 
motion picture cannot miss it. 

Most remarkable of all was a film in 
which a huge luminous j et burst from 
the Sun, struck a prominence·cloud 
above, and apparently blew it to frag· 
ments-with a change so rapid that the 
eye could hardly follow it on the screen. 

Moving pictures showing these ex· 
traordinary changes in prominences were 
obtained two or three years ago by the 
McMaths, at their private observatory in 
Michigan, with the most ingenious spec· 
troheliokinematograph of  their inven· 
tion. The great activity of many promi. 
nences, and the motion along curved 
arches, are excellently shown in these 
photographs ; hut those which were taken 
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Top : Rays at 5303 and 63 i4 A. U. Center : Four direct photographs of 
the solar corona. Bottom : A protuberen ce having an open and tremen· 
dously wide arch, seen rather sketchily in the half·tone reproduction, high 
above the center. This image was taken from a motion picture film 

a year or two ago lack the fine detail 
of Lyot's pictures. In one respect, direct 
photography has the advantage. If  a 
moving mass of hydrogen has a consid· 
erable velocity toward or from us, the 
bright lines it emits will be shifted in 
wavelength ; they will go off the second 
slit of the spectroheliograph, and the 
eruption will not show on these photo· 
graphs, while, of course, it will appear 
on those taken without a spectroscope.  
The newer work, therefore, is more de· 
cisive than the older on the question 
whether bright patches of hydrogen ap· 
pear in "empty" space near the sun. 

In general, the two methods of obser· 
vation are not rivals, but allies-each be· 
ing able to contribute something which 
the other does not. It is to be hoped that 
both will be actively continued. 

The nature of the forces which cause 
these extraordinary motions is hardly un­
derstood at all. The luminous matter de· 
scending along an "arch" appears often 
to be sucked into a sunspot, or into some 
point near it. It will take years of  study 
before the full advantages of all phases 
of this new method of  observation are 
realized. 

At the concluding session the Union 
elected Sir Arthur Eddington as Presi· 
dent for the next three years-a choice 
everywhere approved-and decided to 
hold its next meeting, in 1941,  in Switzer· 
land-the place to be determined later. 
We are on our way home now, hoping to 
have ( collectively and as a profession ) 
results as good to present then as we 
have j ust seen .-A t Sea, 55. Stavan­
gerfjord, August 23, 1938. 



MACHINES PICK COTTON,BuT-
S CORES of articles, in newspapers 

and magazines habituated in re­
cent years to the use of superlatives, 

have told the public that cotton-picking 
machines are destined to cause a "social 
upheaval" in the South, to threaten an 
"economic revolution" there_ These ma­
chines, it is claimed, will revive the grow­
ing of this major crop in some sections_ 
They will, it is predicted, throw into the 
ranks of the unemployed millions of hand 
pickers of  cotton, remove their source 
of livelihood "in five years_" One noted 
newspaper has repeatedly stated that 
they will make useless something like 
5,000,000 horses and mules, supposedly 
now used during cotton-pick-
ing time_ These machines, 
we are told, will salvage the 
tenant farmer ( with the help 
of political reformers, the 
C. I. 0., a "new relationship 
between southern whites and 
Negroes," and the "socially 
minded folk" of  the nation ) , 
will give him, apparently, a 
new position of social, eco­
nomic, and political power. 

Brash statements, these ! 
Predictions are always dan­
gerous, but especially so 
when applied to new labor­
saving inventions. One has 
but to scan the history of 
other such developments to note the 
boomerang effect of predictions. Far 
better is  it to consider a subj ect tem­
perately, to analyze the controlling con­
ditions, and to base conclusions on 
background facts and consequent possi­
bilities rather than on wishes, hopes, or 
fears. 

Although there are several new cotton­
picking machines practically ready for 
the market, most of the recent nation­
wide comment on them has been inspired 
by the one developed, after something 
like 11 years of experimentation, by John 
D.  and Mack Rust of  Memphis, Tennes­
see. Of  simple and clean design, this ma­
chine employs as its working principle 
the affinity of cotton fibers for wet sur­
faces ; hence it has no hooks or teeth on 
its collecting spindles. In the words of 
the inventors, "it consists primarily of an 
endless belt carrying several hundred 
smooth wire spindles. As it passes over 
the row of cotton, the rotating wire 
spindles enter the plants. The speed of 

*The author of  this article, a member o f  our 
editorial staff, is himself a southerner with a 
broad, first-hand knowl edge of the prob lems in­
cident to the growing and harvesting o f  cotton 
and its manufacture into textiles.-The Editor .  
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Mechanical Cotton Pickers Coming . . . To Solve 

Planter's Biggest Prob lem . . .  Complex Factors . . . 

Adoption Very Slow . . .  No "Economic Revolution" 

By F .  D .  1\1 c H U G  H ':' 

travel of  the spindle carrier ( and the 
consequent movement of the spindles in ' 
a backward direction during contact with 
the plants ) is approximately equal to 
the speed of the forward travel of the 
machine. The spindles, therefore, while 
in the plants, rotate in a position ap-

A Rust cotton picker in action. Below : 
Its essential features. The lower drawing 
( from the patent ) shows, dotted, the 
two endless belts. Arrow points to  throat 

' - . - . _ - - _ . _ - - - - - - - - _ . -

proximately stationary with relation to  
the stalks. This  avoids endangering the 
plants." 

The spindles of the Rust machine are 
automatically moistened before they en­
ter the plants. Cotton fibers adhere, are 
wrapped about the spindles as they ro­
tate, and in another part of the machine 
are stripped off the spindles and deliv­
ered by a suction fan to a container. It 
is claimed that the spindles probe every 

part of the plant, that only mature cotton 
is gathered while immature and faulty 
cotton is left behind. However, much 
trash-leaves, small limbs, and dirt-is 
gathered in ; and because at harvest time 
some leaves are still green and may be 
bruised by the machine, a green stain 

will be imparted to some of  
the lint. 

Another mechanical cot­
ton-picker i s  that developed 
after 30 years o f  intensive 
research and experimenta­
tion by the International 
Harvester Company under 
the leadership of Mr. E .  A. 
Johnston, Vice President of 
the company in charge of 
engineering. This machine 
also employs a large num­
ber of  probing fingers of 
steel. In this case,  however, 
a comparatively short, tap­
ered spindle with several 
rows of inclined barbs was 

adopted ; in fact, it i s  quite stumpy. 
The International cotton-picking ma­

chine consists of two vertical, parallel, 
rotary drums which straddle the cotton 
row. Each drum carries 154 of the tap­
ered, barbed, picking spindles, each of 
which also rotates on its own axis. The 
rotative speed of the drums is  so syn­
chronized with the speed of the machine 
that there is no raking of the plants. 
Since the cylinders are located, one in 
advance of the other, on opposite sides 
of the picker throat, the spindles pro­
trude across the throat and penetrate the 
plants from opposite sides so that con­
tact is made with all mature cotton on 
each plant. On the opposite side of  each 
drum is a doffer which removes the cot­
ton from each spindle and drops it ontc 
a conveyor belt which carries the fiber to 
bags. The emptied spindles are then 
sprayed with a fine mist to remove any 
green stains caused by bruised foliage. 

A THIRD machine which seems about 
ready to go on the market is the 

Hanauer-Berry-Gamble cotton picker, 
the result of some 25 years of experimen­
tation. Mr. A.  M. Hanauer writes that 
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" . . .  we feel that we have the problem 
[of mechanical cotton picking] licked." 
This machine also has two vertical cyl­
inders which straddle a cotton row. These 
cylinders are directly opposed, and each 
has over a thousand rotating spindles 
barbed in such a manner as to do the 
least possible damage to the plant. As 
the machine moves along the row under 
its own power, these spindles penetrate 
each cotton plant from both sides simul­
taneously. Seed cotton ( mature lint and 
seeds combined ) ,  wound on the spindles, 
is doffed when the spindles reach the 
back position. Suction then carries the 
cotton to a container. 

In Texas, a fourth cotton-picking ma­
chine has undergone numerous tests 
and, according to reports, has proved a 
strong competitor to the others in results 
achieved. A. R.  Nisbet and his son, J .  L. 
Nisbet, and H. G. Wendland are the de­
velopers. Its name, Wind-Roll, is descrip-

tive o f  both its design and its operation. 
The picking element consists of a pair of 
mesh rollers which roll the cotton out 
of the bolls as the cotton plant is  blown 
by a blast of air, first to one side against 
one roller and then to the other side 
against the second roller 20 inches be­
hind the first. The mesh o f  the rollers 
holds the loose fiber until a half revolu­
tion has been made, when the same blast 
of  air blows it off the cylinder. The re­
leased fiber is  caught by a revolving 
screen and carried to a suction pipe 
which empties it into bags. 

Other machines are in the offing but 
these four are the ones most widely dis­
cussed among agricultural experts and 
engineers. They are all important ; make 
no mistake on that score. That they have 
all reached the practical stage almost 
simultaneously is pure coincidence. Their 

,developers did not accidentally bump 
into a new problem and solve it  forth­
with ; cotton picking is and always has 
been the costliest operation of cotton 
growing and much thought has been 
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One model of  Hanauer· 
Berry-Gamble pickel' 
and, b elow center, 
with c over removed, 
the spindles of one of 
its vertical cylinders. 
At left below is  the 
front of its throat, with 
its  spindles meshing 

given to the j ob of lowering that cost. 
Attempts to ease this burden of the cot­
ton planter were doubtless made by the 
ancient Egyptians but have been made 
intensively in this country since the first 
mechanical cotton picker was patented 
in 1850. Since then, numerous pickers 
have been invented, and no less than 
about 850 patents have been granted by 
the United States Patent Office on de­
vices to aid or supplant the human pick­
er. This large number of  inventions 
serves to emphasize the complexity of a 
problem which can be understood only 
by a consideration of the many factors 
involved, peculiar to cotton growing. 

The first of these is, naturally, the age­
old practice o f  hand picking, celebrated 
in song and story as a time of j oy among 
the pickers who are preponderantly 
Negroes. There is, however, little ro­
mance in the j ob ;  it means hard work 
under hot suns, low pay for the pick­
ers, and a disproportionately high labor 
cost for the planter. In  most sections of 
the South,  the pickers go into the fields 
equipped with no more than a large bag 
which trails on the ground. The picker's 
deft hands harvest mature cotton from 
scattered open bolls, leaving the dried 
burr on the stalk. Periodically, each 
picker carries his bag load to a central 
point where it is  weighed and then 
dumped on a common pile or into a wag­
on or truck. It will be noted that horses 
and mules take no part in this actual 
picking operation. 

An expert picker can pick several hun­
dred pounds of seed cotton a day, but 
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the average is about 150 pounds, 
which makes about 50 pounds of 
ginned cotton, the seeds account­
ing for the remainder. While the 
picker gets from 35 cents to $1 .25 
for picking a hundred pounds of  
seed cotton, this wage takes from 
the planter up to half the price he 
will get on the market for his 
ginned cotton. 

Besides the elements of time 
and expense involved in hand pick­
ing, there are other factors which 
complicate the picture. Cotton 
does not mature all at one time in 
any one field ; hence it is usual! y 
necessary to pick over a field sev­

eral times. Rain may come at the wrong 
time and beat some of  the loosely hang­
ing fiber to the ground, spatter grit on 
some. Continuous rains sometimes wet 
the cotton so that it cannot be picked 
for weeks simply because gins cannot 
take care . of  wet cotton. Furthermore, 
dampness often causes the seed to sprout 
in the boll or on the ground so that the 
clinging fibers are damaged. Labor in 
any given locality may not be sufficient 
to harvest the cotton as fast as  it  ripens, 
and some fiber may weather, take on a 
gray, stained appearance which lowers 
its grade-and its price-on the market. 

IN some parts of
. 

Texas" a �ne�ho�! 
known as "sleddIng" or ' stnppIng' 

cotton was begun some 11 or 12 years 
ago, and other sections are studying the 
practice. The stripper, originally home­
made as a sort of large box on a sled but 
now built on wheels by several manufac­
turers, rakes cotton off the plants with a 
large comb-like row of fingers. The comb. 
however, gathers an enormous amount 
of trash-burrs, twigs, leaves, and dirt­
as it is  drawn over the cotton row. Con­
sequently, the cotton must go through a 
separate cleaning process which cannot 
thoroughly clean ; hence the grade of 
cotton harvested in this manner is  below 
that of  cotton picked by hand. Never­
theless, the cheapness of the practice and 
the fact that it prevents a total loss of  the 
crop when hand labor is  unavailable 
make it attractive to many planters. 

The mechanical cotton-picker that can 
supplant these methods and overcome 
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the several important handicaps men­
tioned must, obviously, be most ingen­
ious. Without attempting comparisons 
between the four machines discussed, it 
may be stated that all have shown ex­
cellent results-under test conditions. 
Roughly, we might average the amount 
picked by any one of  them as seven or 
eight times as much seed cotton in an 
hour as a hand picker turns in after a 
day's labor. The net saving to the 
machine·using farmer may range from 
$4.00 up to $15.00 a bale. To pick this 
much, however, the testers of the rna· 
chines naturally chose clear days with 
large quantities of mature, dry cotton 
available in wide, flat fields. Thus the 
comparison is partially fictitious, for on 
thousands of farms such a combination 
of conditions is rare, often unapproach. 
able.  

A CONSIDERABLE amount of the 
cotton grown in this country comes 

from thousands of farms in rolling, hilly 
sections. Here the cotton fields are rela· 
tively small, rows are short and curved 
to follow contours, and terraces and 
j agged gullies abound. No mechanical 
picker in existence could operate eco· 
nomically on such farms. 

There are manv varieties of cotton. 
identified by fiber

'
length and plant size 

and shape. Fibers range all the way from 
% of an inch to 114 inches long, while 
stalks vary from a few inches in height 
to five or six feet. The yield, depending 
on variety, weather, soil, fertilization, 
and other factors, may be anywhere from 
a quarter of a bale to two bales per acre. 
These are vital statistics having an im· 
portant bearing on the possibilities of 
mechanical pickers. If to these is added 
the problem set up by the continuous 
rains mentioned previously, an increased 
handicap for the machine becomes ap· 
parent. Such rains bring out rank new 
growth of limbs and foliage and often 
a second growth of blooms and bolls. 
While the mechanical picker awaits the 
coming of frost to kill this green growth, 
the mature fiber on the same plants 
would be weathering and deteriorating. 
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Hand pickers do not have to wait. Fur­
thermore, while the hand picker gets all 
mature cotton the first trip, the machine 
must Ilsually make a second run, besides 
knocking some cotton to the ground. 

It is said that the mechanical picker 
is not perfectly discriminatory, that it 
does pick some of the green cotton ; and 
green cotton is wet. Gins cannot han dle 
this satisfactorily and if some wet cotton 
does get into the bale there is a lowering 
of the grade of the whole bale, if not also 
spontaneous combustion. 

Under the present system of grading 
cotton, its color in the bale, the length 
of its sta pIc, and its trash content all 
combine to determine its marketing 
price. Mechanical pickers almost inva· 
riably add a further element : the green 
stain from bruised leaves and bolls. As 
has already been hinted, all mechanical 
pickers will increase by several hundred 
percent the amount of trash gathered 
with cotton. Beaters in the opening rooms 
of all eotton mills remove this trash at 
extra expense but the matter of the green 
stain is a definite problem that still has 
to be solved. 

Should the cotton.picking machine 
ever supplant the hand picker, labor 

An International Harve st. 
er C ompany c olton picker 
in a fine field of mature 
c otton. This hea d·on view 
shows the bags of  picked 
cotton. At left i s  presented 
a view clearly showing the 
picking throat at 1, and the 
dummy throat which mere· 
ly stra ddles, but does n ot 
pick, another c otton row 
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will not have entirely "lost its livelihood" 
but only 40 to 60 days' work per year. 
The cotton·picking season lasts j ust that 
long. Yet mueh of  that same labor is 
needed-not in such numbers at any one 
time, it is true-for other work on the 
farm, for planting, plowing, "chopping" 
cotton, and "laying by." True, a certain 
amount of labor will be forced to leave 
those plantations that are already so 
highly mechanized that the planters are 
supporting labor throughout the year in 
return for six weeks of essential work. 
On the smaller farms there is seldom an 
importation of  cotton pickers from else· 
where ; the regular farm hands and the 
farmer's whole family manage to get 
in the cotton without undue difficulty. 
Where it is necessary to import cotton 
pickers, only too often it has been im· 
possible to find enough hand laborers 
when most urgently needed. There are 
times when considerable cotton must be 
left in the fields to rot for want of  suffi­
cient pickers. 

On the other hand, sometimes labor 
happens to be so plentiful that cotton 
will be picked faster than gins can 
handle it. II. P. Smith, of the Division of 
Agricultural Engineering of the Texas 

Agricultural Experiment Station, report· 
ed such a case in a recent comprehensive 
paper presented before the American 
Society of Agricultural Engineers. He 
stated that in 1937 in the High Plains 
region of northwest Texas, three counties 
produced 425,000 bales. "Labor was 
available to harvest the crop so rapidly," 
he said, "that although the gins operated 
on a 24·hour schedule, they were overrun 
with cotton. Farmers, until stopped by 
risk insurance inspectors, unloaded hun· 
dreds of bales in the gin yards. They 
then harvested and piled cotton in the 
fields to wait u ntil the gins could handle 
it." From what has already been said, it 
is easy to imagine the deterioration that 
must result from such a praetice, espe· 
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cially if rains come to beat dirt into the 
piles of staple or if the seeds sprout. It 
is j ust as easy to understand how the 
mechanical picker could make this a 
common occurrence instead of a rela­
tively rare one. 

With hand labor, there has never been 
any difficulty experienced in picking the 
many different varieties of  cotton­
whether the staple is long, medium, or 
short ; the stalk stunted or tall ; the foli­
age rank or sparse, green or dead ; the 
fruit plentiful or meager, bunched or 
scattered. Mr. Smith, whose station is 
said to be one of the first to gather data 
on mechanical pickers, stated in his 
paper that it was recognized that "the 
efficiency of  any mechanical harvesting 
device would be greatly influenced by 
plant characteri stics ."  Ml' .  10hnston, of 

International Harvester, says that "the 
problem is to breed a variety of cotton 
plant that is  not so rank in growth, but 
which will be satisfactory in its yield and 
quality of  staple." At present, a similar 
form of cotton plant will not be found in 
two successive years or in two different 
areas in one season. Mr. Smith's paper 
( which is to be published in the maga­
zine Agricultural Engineering ) discusses 
this breeding problem at great length, 
nating that already several years have 
been devoted to cotton breeding and 
study of  the characteristics of variolls 
types as related to the machine. The in­
dications are that a number of years will 
elapse before the problem will be en­
tirely solved. 

Once a variety of  cotton satisfactory 
for machine harvesting has been pro­
duced, there will come the j ob -and 
any southerner will affirm that it will be 
a slow and extremely difficult one-of 
overcoming the tradition-bound, cotton­
growing habits of southern farmers. For 
many years they could have been grow­
ing less cotton but of  a much better 
grade, thus releasing acreage for other 
crops ; but no, they have always grown 
one variety in one way and in about the 
same quantity and are satisfied to con­
tinue the old regime. This conservatism 
will militate as much against the intro­
duction of  a new staple as against the 
new-fangled machine. 

The initial cost of cotton picking ma-
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An other view, from the 
left rear, of  a slightly 
different form of cotton 
picker made by Internn­
tionnl Harvester C ompnny 

Some of the lllany k; nds  
of smo oth and barbed, 
long and short spindles 
tested in the development 
of the machine above 

cbines would not be prohibitive to the 
larger plantation owners for, already, the 
Rust Brothers have promised a stock 
model to sell for around $1000. Other 
manufacturers will probably set their 
prices accordingly. Then, later, compe­
tition may be expected to lower prices 
considerably. Even so, numerous small 
but independent growers will find it im­
possible to tie up so much capital in a 
machine which is idle for over 10 months 
per year. Only too often these farmers 
make but a bare living plus enough to 
buy the next year's seed and fertilizer. 
Co-operative ownership in a given com­
munity will help to solve this problem 
but probably will never completely erase 
it. 

C OTTON, as  may be seen by the fore­
going discussion, is  not a mysterious 

and romantic source of  untold wealth 
needing but the magic touch of  a simple 
invention, as it is  p ictured by outsiders 
and by some writers who should know 
better, but rather an agricultural product 
the harvesting of which is  beset with 
more complexities than is  the harvesting 
of any other important crop .  Too much 
remains to be done in solving the picking 
problem for anyone to say that present 
mechanical pickers will cause a social 
upheaval or an economic revolution in 
the South. They will cause neither. Mr. 
Smith, Mr. 10hnston, and other noted 
a gricultural engineers agree with the 
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writer on that point. In fact, it is not 
wholly a question of  cotton-picking ma­
chines displacing human pickers ; rather 
a lack of sufficient hand labor caused 
adoption of  the sledding and stripping 
method in Texas and has given great 
impetus to the perfection of mechanical 
pickers. Further, this lack of labor seems 
most prevalent in flat country where the 
machine can be used most efficiently. In 
time, picking machines may revive cot­
ton growing for some sections where 
labor costs had previously stopped it, but 
they will destroy the crop for some other 
sections that can neither use the ma­
chines nor compete with their cheaper 
cotton. Granting the widespread adop­
tion of  picking machines in the distant 
future, many of  the displaced hand pick­
ers may remain on the same farms for 
other work. Furthermore, their loss of 
cotton-picking wages may conceivably 
be more than offset by a larger wage 
for this other work, if  the farmer makes 
a larger margin of profit due to the sav­
ings effected by the machine. On the 
smaller farms, the machine will have the 
good effect of releasing the farmer's chil­
dren from a difficult j ob, but this will 
not be "displaced labor" in the true 
sense. 

When the "tumult and the shouting 
dies," the cotton-picking machine will be 
accepted for what it is, for what it will 
do, and when. It  is now considered by 
agricultural engineers no more as a thing 
to fear than as a sure cure for all the 
social and economic ills of the South. 
When it has been further perfected and 
when related problems have been worked 
out, it will be  adopted by many cotton 
planters and will slowly have its influ­
ence on the South. There will be a grad­
ual adj ustment, the effect of which will 
be scarcely noticeable at any given time. 
Doubtless, after a period of  many years, 
cotton-picking machines will be quite 
generally used throughout the South. A 
reasonable estimate of that "period of 
years" would be  somewhere between 25 
and 50. 



COSMIC RADIATION 
Science Still Remains Uncertain What the Cosmic 

Rays Arc, Where They Come from, How They Were 

Formed and When . . .  Mainly They are a Puzzle 

By P. M. S. B L A C K E T T, M.A.,  F.R. S. 
Professor of Phys ics  at  Manchester University ; formerly 
P rofessor  of Physics,  Birkbeck College ,  University of London 

conclusively that the rays causing the 
ionization must have come downward 
from the top of the atmosphere, and not 
upward from the earth ; for if they had 
come upward from the earth, thcy would 
decrease in intensity by absorption as 
one went up.  Hess also found that the 
rays werc equally intensc both during 
the day and at night, and also during an 

THE study of cosmic rad iation is 
rather a curious one. It is related 
ultimately to astronomy as well as to 

geophysics and to physics. The subj ect 
started about 1900 with the discovery 
by C.  T. R. Wilson, and by Elster and 
Geitel, that the air in a closed vesscl had 
a slight residual conductivity. The ap­
paratus used for these early experiments 
consisted of an ionization chamber. A 
simple form of this apparatus consists 
of a metal box in which is suspended 
an insulated wire carrying a gold leaf ; 
when charged electrically, the movement 
of this leaf records the clectrical con­
ductivity of the gas in the box. With such 
a simple apparatus as this it was found 
that there was a residual conductivitv 
of the air, which could not be explaine�l 
by the effects of the known radio­
activity of  the earth's crust, and 
which was probably due to the 
presence of some very penetrating 
radiation. In fact, C .  T .  R.  Wilson 
himself, in 190 1 ,  speculated as to 
whether this residual ionization 200 
might not be due to some radia­

�.. eclipse of the sun. This showed 
"
"" that the rays could not come 

.00 '. '. from the sun, because if 

30 \ 1 I d h '  0 >.,;: ney 1a , t elf mtenslty 

up to great heights by means of small, 
hydrogen-filled rubber balloons. A small 
ionization chamber, which is made to re­
cord automatically the intensity of the 
rays on a photographic plate, together 
with the barometric height and the tem­
perature, is made to weigh only a few 
pounds. This is  enclosed in a light frame 
covered with Cellophane, whieh acts like 
an ordinary greenhouse ; the sun's rays 
coming in through the Cellophane are 
degraded into heat and cannot get out 
agar ·n.  In this way the apparatus is kept 

n at about room temperature, even 
gh the temperature outside the ap­

tion coming from sources outside 
the atmosphere, either electro­
magnetic radiation, like X rays, 
or corpuscular rays like cathode 
rays, but of enormously greater 
penetrating power. Since that time 
at least 1000 researches have been 
made on the subj ect of cosmic 
rays and a great many facts have 
been found out. We know now that 
this residual ionization is, in fact, 
due to atomic particles of enor­
mous penetrating power coming 
into the earth's atmosphere from 
some sources outside the solar sys­
tem, but exactly what these par­
ticles are, or where they come 
from, or how they were formed, or 
when, we still do not know. 
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before using a balloon. With such 
apparatus heights of  30 kilometers 
'e the surface of the earth have been 
hed, where the pressure of  the atmos­

abO\ 
reac 

Earth 
� 

� VI 
phere is only about 1 percent of 
that at sea level. It is  found that 
the intensity of cosmic radiation 
is about 200 times as  great as 
on the ground, confirming, of  
course, the view o f  Hess  that 
wherever it is the rays come from 
it is at least outside the earth's 
atmosphere. Figure 1 shows a 

'. 
60 

. .. Pressl{ re 
10 80 cm llg Soon after the earliest experi­

ments, ionization chambers were 
taken to different places on the 
earth to find out whether this re-

Figure 1 :  Typical curve of variation of ionization 
with atmospheric pressure. Numbers at left refer to 
ions per square centimeter per second in standard air 

typical curve of the variation of 
the ionization with the pressure 
of the atmosphere. 

sidual ionization varied from place 
to place. Then a great series of ex­
periments began in which ionization 
chambers were taken up mountains, in 
balloons, lowered down to the depths of 
the sea and carried in airplanes. The 
crucial experiments, which showed the 
cosmic nature of the rays, were those of 
Hess in 1911  and 1912,  who took ioniza­
tion chambers to a height of 5000 meters 
in balloons. Hess found that the ioniza­
tion due to the rays was larger at a great 
height than at sea level. This showed 

would be much less at night, or during 
an eclipse. Thus it was these experiments 
which led to the rays acquiring the name 
of "cosmic." 

Since that time a vcry great number 
of expcriments have been made to find 
out how the cosmic radiation varies in 
intensity in the atmosphere. Perhaps the 
most beautiful of these, and the most suc­
cessful, have been the balloon flights of 
Regener and lately those of Millikan, 
who send very light recording apparatus 

With similar, but much larger 
apparatus, the ionization due to cosmic 
radiation has been studied under water, 
down to great depths. Regener, again, 
has measured the ionization down to 
depths of 280 meters below the surface 
of Lake Constance, and finds that their 
intensity is only about 1 percent of that 
at sea level. So from the bottom of  Lake 
Constance to the top of the stratosphere 
the intensity of  cosmic rays increases by 
a factor of over 10,000 to 1. The enor­
mous penetration of the rays, a penetra-
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Figure 2 :  W orId map showing curves of equal cosmic-ray intensity ( isocosms ) _ This map makes evident the 
approximate parallelism of i socosms with geomagnetic latitude and auroral frequency ( curves Ml and MI O )  

tion quite unexpected in  the region of  
atomic physics, leads naturally to the 
conclusion that the rays must be of im­
mense energy. The most penetrating 
atomic rays previously known, the gam· 
rna rays from radium, can penetrate only 
a few meters of  water_ Thus, the cosmic 
radiation is many hundred times more 
penetrating, and is therefore likely to be 
very much more energetic. In fact,  it can 
be easily estimated that, to explain the 
very great penetrating power of some of 
the rays, it is necessary to assume en­
ergies up to 1011 electron volts. 

The next great series of experiments 
consisted in carrying ionization cham· 
bers all over the world_ Expeditions to 
the e quator, to near the north magnetic 
pole, expeditions on mountains and in 
ships, all these have been used to find 
out how the intensity of cosmic radiation 
varies with the latitude and longitude 
and the height of  the place of observa· 
tion. This aspect of the study of cosmic 
rays can be called the geophysical aspect 
and is, in fact, closely related to the 
study of the variation of  the earth's mag· 
netic field over the surface of the earth. 
In Figure 2 are shown the lines of  equal 
cosmic-ray intensity-or isocosmic lines, 
as they are called-and these lines run 
very nearly parallel to the lines of e qual 
geomagnetic latitude. They also run 
nearly parallel to the lines of equal 
auroral frequency. The explanation of 
this relation can be given shortly by say­
ing that the cosmic rays as they reach 
the upper levels of  the earth's atmos­
phere are mainly electrically charged 
particles of very great energy. These 
particles are deflected by the magnetic 
field of the earth so as to reach regions 
of higher latitude more easily than reo 

gions near the equator. This behavior is 
very similar to that of the charged elec­
trical particles which are held to be the 
origin of the Northern Lights. In fact, 
the theory of the aurora polaris, pro· 
posed many years ago by Birkeland and 
Stormer, applies almost unchanged to 
cosmic radiation. The intensity of cosmic 
radiation is found to be  nearly constant 
from latitude 50 degrees north up to 
the poles, but decreases toward the mag­
netic equator, the decrease amounting to 
about 15 percent. Figure 3 shows the reo 
sults obtained during a voyage from 
Southampton to Cape Town. At greater 
heights, the increase from the e quator 
to the poles is much greater. 

THIS study of the intensity of cosmic 
radiation at great heights and in dif· 

ferent latitudes is of the highest impor­
tance, but our knowledge is at present 
extremely fragmentary and quite in· 
adequate for many purposes. In order 
to test theories as to the nature and be· 
havior of the rays, we really want to 
know the intensity of the cosmic radia· 
tion from sea level right to the top of the 
atmosphere at all latitudes, but so far it 
has not been possible to do many ex· 
periments of this type. 

Apart from the free balloon ascents 
by the technique already described, valu· 
able results have been obtained by the 
use of manned balloons. This technique 
was first developed by Professor Piccard. 
It  is well known that it is not possible to 
live at a height above, say, 20,000 feet, 
without the use of oxygen-at least, if 
one cannot spend a long time acclimatiz· 
ing oneself to the reduced pressure. One 
can go to a height of 40,000 feet or so if 
one breathes oxygen instead of air, but 

one cannot go very much higher, even 
breathing pure oxygen, unless one keeps 
up the pressure of the body artificially. 
There are two ways of doing this : one 
can place oneself, as did Professor Pic· 
card, in a metal gondola, generally of 
spherical shape, which is sealed up and 
retains the pressure on the body above 
that of the air outside. The other method 
is to use a pressure suit ; that is,  a suit 
rather like a diver's suit, but in which 
the pressure is kept above that of the at· 
mosphere. This method was used in set· 
ting up the altitude record for airplanes. 
With the former method Piccard and his 
collaborators and also some other inves· 
tigators in America have reached heights 
up to 18 kilometers, carrying elaborate 
and heavy apparatus with them. In one 
such flight from Belgium, which ended 
somewhere in Central Europe, Dr. Cosyns 
measured the variation of the intensity of 
cosmic rays as he floated across Europe 
at a height of some 12  kilometers. He 
found, much to his surprise, that the cos· 
mic radiation remained constant from 
about 51  degrees north to  about 49 de· 
grees north, and then dropped suddenly 
as he went farther away from the poles. 
This critical latitude of 49 degrees north, 
above which the cosmic radiation reo 
mains constant, is of great importance in 
all cosmic·ray theory. We have to try to 
explain exactly why the cosmic rays reo 
main constant north of this latitude both 
at sea level and at great heights. At pres· 
ent there is no satisfactory explanation 
of these facts. 

The next part of the study of cosmic 
radiation to be described is how the in· 
tensity varies with the time. Experiments 
have been made over periods of  years to 
see if the cosmic radiation is quite con· 
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qant or if,  and how, it varies. Some re­
sults arc shown in Figure 4. The soft 
components of radiation-that is, the part 
of the radiation which has not a very 
great penetrating power-do show an ap­
preciable variation with the time of day. 
There is a slight maximum about mid­
day of  the order of a few percent of the 
whole intensity. But when the soft radia­
tion is  filtered out by means of thick lead 
screens, the remaining penetrating com­
ponent is found to be almost constant. 
The figure shows that this penetrating 
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group of stars called the galactic system. 
This system contains some 30,000,000,000 
stars. These stars form a kind of huge 
disk, of which the size can be roughly es­
timated as being 60,000 light-years in 
diameter and 5000 light-years thick. It  
may be noted that a light·year, which i s  
the unit of distance often used by astron­
omers, is the distance traveled by a ray 
of light in a year, and is  about 10" kilo· 
meters. About 90 percent of the mattcr 
in the galactic system lies in this ccntral 
disk, about half consisting of stars and 
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percent in magnitude, but it seems fairly 
clear from the measurements of Hess 
and Steinmaurer, of Schonland and of 
Kohlhorster, that the predicted variation 
does really exist. This is a very important 
result, for it confirms the view, that I 
have mentioned above, that the cosmic 
radiation cannot have its origin i n  our 
own galaxy. Figure 5 shows the results 
of the variation with sidereal time which 
confJrm Compton's predictions. 

It is of interest to note that if the earth 
had been completely covered with cloud 

", or... 

so that no stars could ever have 
been seen, it would still have 
been possible to show that the 
earth was moving very rapidly 
toward a certain direction in 
the heavens, or, more accu­
rately, moving relative to some· 
thing, the only property of the 
something being the power of 
producing cosmic rays.  We will 
take it, therefore, that it is ex· 
perimentally demonstrated that 
the cosmic rays are of extra· 
galactic origin. 

NORTH 
I 

component does not vary more 
than a fraction of 1 percent 
throughout the day-that is. 
when the results are averaged 
over a very large number of 
d a y s .  T h i s  a g a i n  shows ,  as 
did the early experiments of 
Hess, that the radiation can not 
come from the sun-at least, if 
it travels in straight lines-for 
if it came from the sun it would 
be very much more intense by 
day than by night. One can, in 
fact, conclude from the con­
:;tancy of the radiation with time 
that the rays, as they reach the 
earth, must be isotropic-that 
is, they must be coming from 
all directions equally ; for if 
they were coming from any one 
direction predominantly, then 
since the earth is rotating, any 
part of the earth's surface would 
receive more radiation when it 
was facing the direction from 
which more rays were coming. 

L A T. MAG/V 

WE must, therefore, seek for 
some extra-galactic origin 

for the rays which is  uniformly 
distributed all 'round the earth. 
Now there are such bodies-in 
fact, the whole universe is filled 
with nebulre---and these nebu­
he are, in fact,  nearly uniform­
ly distributed around us. Each 
nebula may be considered to 
be another galaxy similar in 

- , 30 2 0  . a 10 , . JO so Go 
Figure 3 :  Variation of cosmic ra diati on with geomag· 
netic latitude. At left, ions per square cm per second 

Thus, the constancy in time of the 
rays implies their isotropy in space. 
Now this is one of the most difficult 
things to explain about the cosmic rays, 
for it is very difficult to find plausible 
sources for the rays which are uniformly 
distributed with regard to the earth. 
As has been mentioned already, the 
sun is obviously excluded as a pos­
sible origin, but so also are the stars of 
our galactic system, for these are far 
from being uniformly distributed around 
the earth. If one looks at the night sky 
one sees a great concentration of stars 
which we call the Milky Way. There are 
many times more stars in this direction 
than in a direction at right angles, so if 
the rays came from the stars of the Milky 
Way there would be a greater intensity 
of  the  rays when the  Milky Way is over­
head. This means that the rays would 
show a variation with sidereal time, but 
careful investigations have shown that 
there is very little variation indeed. There 
is a small effect whieh is of great im­
portance and which has only recently 
bcen detected, but the variation with si­
dereal time is very much less than would 
be expected if the stars of the Milky Way 
were the origin of the rays. 

Now all the stars that one sees with 
the naked eye, or can see even with a 
l arge telescope. are members of a huge 

about half of diffuse matter and of gas. 
The earth is situated somewhere near

Lihe 
central plane of the disk, but about 
20,000 light-years from its center. 

This whole galactic system constitutes 
a huge nebula ' analogous to, but prob­
ably rather larger than, the great spiral 
nebula in Andromeda. There is a great 
central condensation of stars near its 
center which lies toward the constella­
tion of Sagittarius, this constellation lying 
in about the thickest part of the Milky 
Way. In  recent years it has been discov­
('red that the whole galactic system is in 
rotation, making one complete revolution 
in about 250,000,000 years. Since the 
earth lies so far from the center, it is 
traveling through space with a very large 
velocity, amounting to approximately 300 
kilometers per second. It can be shown 
that the effect of this large velocity is to 
make the intensity of cosmic radiation 
slightly greater on the side of the earth 
which faces the direction of motion, as 
compared with the opposite side. Just in 
the same way as more raindrops are 
found on the windscreen of a moving car 
than on the back window, so the motion 
of the earth is revealed by the greater 
intensity of cosmic rays on one side. This 
fact was predicted by Compton, and has 
been recently found experimentally. The 
variation is quite small, being: less than 1 

principle to our own, but in general of 
rather smaller size. But if  we imagine 
that these nebul1e are the origin of the 
cosmic rays, we meet with a great dif­
fJculty, for it has been shown that the 
rays do not come from our own galaxy, 
so why should they come from any other 
galaxy '? These nebul1e are of widely dif· 
ferent types, but it seems probable that 
these different forms represent mainly 
different stages in very similar life his­
tories. The youngest nebul1e seem to con­
sist of a great mass of diffuse gas which 
gradually condenses into stars, and de­
velops finally, in many cases, into a 
spiral form wch as is shown by the great 
nebula of Andromeda. Our galaxy is 
probahly a nebula o f  this last type. Thus, 
it is, of course, possible that the cosm ic 
rays are produced by nebul1e in the early 
stages of their existence, but not in the 
later stages such as our galaxy is in now. 

There is  another reason why the cos­
mic rays are unlikely to be produced by 
the stars in ordinary nebul1e. This is the 
f act that the outside layers of nearly all 
stars are rather similar. These outside 
layers consist of a gaseous envelope at a 
temperature of, say, between 5000 and 
20,000 degrees, Centigrade. Now, since 
we know that the sun does not produce 
cosmic rays, it is difficult to see why other 
,tars, which have rather similar sllrface 
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conditions, should do so. There arc ex· 
ceptions to this general similarity of the 
outside of the stars. The white dwarfs 
are very small but very dense stars, and 
have surface conditions which are very 
different from that of our sun, awl so 
might conceivably be considered possi­
ble origins for the rays. It must be re­
membered that cosmic rays, although 
very penctrating from our terrestrial 
standpoint in that they can penetrate 
some thousand meters of water, cannot 
he considered penetrating from the point 
of view of a stellar atmosphere. Any cos­
mic ray which was produced inside a star 
would never get out. It is thus clear that 
it is only from the outer layers of a star 
that the rays could come, and these outer 
layers are 

'
nearly all alike. 

.Many other possible explanations of 
the origin of the rays have been given, 
hut none put forward hitherto seems very 
plausible. It is possible, of course, that 
the rays have their origin in electric 
fields in extra·galactic space, but there 
is no real reason to believe that such 
fields exist, and it is difficult, perhaps, to 
explain on this basis the isotropy of  the 
rays. Then, Swann has suggested that 
they have their origin in sun-spots-not 
sun·spots in the Sun, of course, but pos· 
tulated spots in giant stars. 

Milne has predicted the existence of 
rays of very great energy from his cos­
mological theory. This theory requires 
also the existence of uncharged particles 
as well as electrically·charged particles. 

Zwicky and Baade have sought the or­
igin of  the ra ys in thc su per·novle, that 
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Figure 4:  How the intensity ( num· 
bel'S at left ) of  cosmic ra diation 
varies with time. Numbered em'ves 
refer to different thieknesses, reo 
spectively 0, .5, 1 .5, 3, 10, and 20 
centimeters of ray-absorbing lead 

once every few hundred ycars appear in 
every nebula and grow to huge intensity 
for a period of a few weeks. Another 
class o f  suggested origins are the arche-
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ological hypotheses. The arguments in 
favor of these views are roughly as fol­
lows : It is very hard to find an origin 
here and now in the universe for the cos­
mic rays, so perhaps they were formed at 
the very beginning of time when the 
world was quite young and, supposedly, 
very different. It is, of course, obvious 
that if they have come from a very great 
distance that they must have their ori gin 
in the distant past. Lemaitre is  an ex­
ponent of  one of these theories. He sup­
poses that the rays have their origin in 
some kind of super-radioactive process 
from a single primeval nucleus, from 
which has developed the universe as we 
know it now ; but, as there does not seem 
to be any possibility as yet of testing or 
distinguishing between these numerous 
rival hypotheses, it is probably not worth 
while spending very much time on such 
speculation. One more ingenious origin 
may, however, be mentioned. It  has been 
suggested by Alfven that the rays arise 
from a kind of stellar cyclotron formed 
by the rotation of a double star. It is 
supposed that the combination of an elec­
tric field of one component of the double 
qar, together with its magnetic field, 
may lead to the possibility of stable or­
bits for high.speed electrons very similar 
in principle to the orbits in the cyclotron 
of Lawrence ; but here again no definite 
test of this hypothesis is possible. 

This is the first of three Cantor Lectures 
de livered before and published b y  The Royal 
So ciety of Arts. The rem aining two lectures 
are not presented here because they are much 
more technical and mathematical. They may 
b e  obtained fro m the secretary of the Society, 
a t  J ohn St . •  Adelphi. Londo n, w . e .  2. 
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A M O N T H L Y D I G E S T  
B OOTH AIR 

PROBABLY everyone who has ever used 
a pay telephone booth has wondered 

why some provision for ventilation or cir­
culation of air is  not made. To fill this need, 
Samson-United Corporation has adapted its 
rubber bladed fan for use over the telephone 

C omfort for 'phone users 

in such booths. An accompanying illustra· 
tion shows the mounting of this fan, which 
is so safe that wall scribblers may push 
probing pencils or fingers into it without 
danger. 

MINDS REJUVENATED BY 

SEX HORMONE 

O LD men can be made young again, men­
tally as well as sexually, by means of 

hormone injection, Dr. Neal E.  Miller, of the 
Institute of Human Relations, Yale Univer­
sity, told a recent meeting of  the American 
Chemical Society. 

Elation takes the place of depression in 
most of the patients, Dr. Miller observed in 
the course of an experiment in which the 
effect of injection of the hormone testoste· 
rone proprionate was compared with results 
of a similar inj ection not containing the 
hormone. The group included, in addition to 
the cases of old men being rejuvenated, a 
number who were suffering from various 
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types of glandular deficiency. Improvement 
was greatest when the deficiency had been 
greatest. Rational aggressiveness took the 
place of irrational irritability, for some pa­
tients. Nervousness and emotional instability 
were decreased. Muscle tone, energy, and 
stamina returned. Emotionally and sexually 
the patients were in better condition. 

The psychological improvement did not 
take place after the dose not containing the 
hormone.-Science Service _  

G LASS IN PLASTICS 

WOVEN glass fabric is being Ilsed to  
replace paper and cloth in laminating 

resinous insulation. The advantages claimed 
for the new material are lower moisture ab­
sorption, greater resistance to corrosive 
liquids, and better electrical characteristics. 
The resin used i s  of the phenolic type.­
D. H. I(. 

TORPEDO TURNS AROUND 

AND GOES BACK TO 

TARGET 

A TORPEDO that does the seemingly 
impossible in turning around and go­

ing back after the target it has j ust missed 
has been patented by Ellison S. Purington, 
of Gloucester, Mass. A trailing wire con­
tains the secret of the performance of this 
newly-designed underwater weapon. 

If the torpedo misses the target and 
crosses ahead of the ship at which it is 
aimed, a wire trailing behind the torpedo 
is touched by the ship's bow, closing a con­
tact and causing the torpedo to turn around 
and go back for a second try with its deadly 
cargo. The direction in which the torpedo 
will tllrn is determined by the direction of 
the ship target, a manual setting of the tor­
pedo being made just before it is fired. 

LillIe diflicult y is anticipated on this last 
score because of the fact that a torpedo is 
fired from relatively short range. 

The invention is assigned to John Hays 
Hammond, Jr., also of Gloucester. Mr. Ham­
mond is noted as a torpedo inventor and de­
signer of widely-used radio equipment.­
Science Service. 

LAMPS COMBINE B ULB 

AND REFLECTOR 

A RADICALLY new type of Mazda lamp 
which includes an efficient reflector in­

side the bulb is announced by the Westing­
house Lamp Division of the Westinghouse 
Electric & Manufacturing Company. 

These new lamps are made with a flared 
bulb, coated on the inside of the flare with 
metal, which takes and retains a high polish 
and directs the light of the filament in a 
powerful beam. The efficiency of the directed 
light is high because the reflector has the 
accurate shape of a modified paraboloid and 
the filament is  precisely positioned with re­
lation to the focal point of its reflector. 

The lamps are for use primarily in show 
windows but will find many other uses 
wherever a self-contained unit of  this char­
acter is  required. They are equipped with a 
medium screw base fitting the ordinary 
socket and can be installed and removed 
with ease, an important factor when displays 
are changed frequently. The lamps are rated 
150 watts and are available for UO, U5, and 
120 volt circuits. The rated life is 1000 hours, 

Bulb and reflector combined 
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t he same as the standard 60·watt ]'vlazda 
lamp for household use. They may be used 
with color screens when colored light is de· 
sired. The lumen maintenance is  particularly 
good. For many applications it is expected 
that these lamps will often be used with 
flexi ble adapters now on the market. 

ABUNDANCE OF RARE 

ELEMENTS 

GEOPHYSICISTS have
. 

calculated th?t 
the average cubIc mIle of the earth's 

crust with in  10  miles of the s t l rface con· 
tains : 

7 1 ,869,400 t ons of t i tanium 
2,966,038 tons of zirconium 

456,313  tons of lithium 
1 14,078 t ons of  berylli tlm 

All tha t  is  necessary i s  an economical 
method of extracting these metals. All of 
them are valuable industrially but their 
prices are high because o f  the rarity of the 
ores from which they can be economically 
recovered.-D. H. K. 

S IM PLE OIL TESTER 

S INCE every motor car is  operated under 
different conditions, the matter of oil 

contamination and oil change is  of vital 
interest to the motorist. To enable the aver· 
age service man to determine readily the 
condition of the oil in any car, a simple 
device has been developed by the Inspection 
Machinery Company. Called the Lubrimeter, 
this notebook·size device can be carried in 
the coat pocket. 

The Lubrimeter is made of two small 
slabs of synthetic rubber (hinged together ) ,  
each of which has a rectangular central win· 
dow of glass. One of these windows i s  plain, 
while the other is  provided with a photo. 
graphic film divided into four densities for 
comparison with the shade of the oil in the 
central panel. 

In testing oil, the crankcase gage stick 
i s  held over the central groove of the Lubri· 
meter so that a few drops of oil fall on the 
t est glass. The device i s  then folded to· 
gether, thus spreading the sample of oil 
into a thin film between the glasses. The 
shade of  this sample i s  then compared with 
the shades of  the four photographic squares. 
Reference to a Lubrimeter chart, consider· 
ing how far the oil has been driven, will 
show immediately whether the oil needs 
changing. Viscosity may be determined by 
pressing a film between the two glasses and 
then pulling apart with a steady pressure. 
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Motor·car engine oil may be quick. 

ly tested for color, viscosity, and 
gritty contamination with this simple 
inexpensive device. It is  easy to use 

An abrasion test may be made by placing 
oil between the glasses and then rubbing 
them back and forth, gritty contamination 
offering resistance to this movement. After 
these tests, the glasses are wiped clean with 
a cloth and are ready to  be used again. 

LARGEST ALL-WELDED 

VESSEL ON GREAT LAKES 

A NEW vessel, unusual in several I·e· 
spects, recently completed her maiden 

voyage on the Great Lakes. The vessel is the 
Dolomite IV, built for Great Lakes·Barge 
Canal and Atlantic Coastwise Service. She 
is the largest all·welded vessel on the Great 
Lakes, according to the builders ; her five 
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storage tanks are lined with nickel ; the craft 
was never actually launched. 

This new vessel is 300 feet long, 43 feet 
4 inches beam, 20 feet depth. She displaces 
5500 tons light. Powered by two 750 horse· 
power Diesel engines, her speed is 15 miles 
an hour. 

The hull was fabricated entirely by arc 
welding from rolled steel channels 18  inches 
wide, %·inch web. The channels were butted 
against each other, flange to flange, and arc 
welded together both inside and out. Over 
40 miles of  arc welded seams were required 
in construction. Automatic arc welding by 
the "Electronic Tornado" process, using trac· 
t or type welders, was employed in fusing 
the main seams of the hull. 

The use of  nickel lining for the t anks per· 
mits rapid cleaning to  accommodate differ· 
ent cargoes. On her maiden voyage, Dolomite 
IV u nloaded her cargo of 1 ,200,000 gallons 
of kerosene one day, reloaded with wheat 
the next. Cleaning was accomplished by 
means of steam. 

The launching should more properly be 
called a floating ! The ceremony consisted 
simply of  cracking a glass plate over the 
siphon in the lock in which the boat was 
built, thus admit ting water which set the 
vessel aAoat .  

STAR 

ZETA AURIGAE, the largest star 
in the eclipsin g system, and 

which i s  equivalent t o  about 10 
million of  our suns, i s  a s  dense as 
t he vacuum in an electric bulb. 

WHAT FOOLS THESE 

MOWERS B E ! 

GRASS lawns are beautiful when per­
fectly kept and periodically mowed. 

Yet there is  a tendency toward covering the 
lawn space with plants other than grass, 
and several likely ones h ave been developed 
to the point where they make superior 
greenswards. The Industrial Bulletin 0/ 
A rthur D. Little, Inc. discusses this matter 
from the time when grass lawns on a large 
scale were first made possible by the de­
velopment of  the lawn mower and the gar­
dening hose. That Bulletin then quotes an 
item hom the magazine Horticulture regard· 
ing a new "turfing daisy" which seems to 
have many advantages over ordinary grass .  
This  plant, Matricaria tchihatchewi, makes 
a close mat of foliage never over two inches 

Electric wel ding made possible this huge tanker for serviee on the Great Lakes 
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high, of a deep rich green color,  and i t  
grows well  al most anywhere except in  deep 
shade and in  very sandy soil. The sowing 
should best be  done in the fall or earl y 
spring. Even if the first plants come up a 
foot apart , the gaps will soon be closed by 
the creeping roots. Once a year, and once 
only, the daisy lawn needs cutting, in late 
M ay or early June, when the flower heads 
appear. No watering i s  needed. If  this i s  
n o t  t h e  dream lawn o f  many a long·suffering 
home owner, i t  i s  a t  least of the  type and 
deserves consideration. 

A S TRATOSPHERE 

LABORATORY 

ENGINEERS of  United Air Lines now 
ha ve a t  their disposal a stratosphere 

laboratory in which it will b e  possible t o  
simulate atmospheric conditions exist ing a t  
alt i tudes up t o  65,000 feet. The s tratosphere 
chamber, shown in one of  our photographs,  

is a steel cylinder wi th  an inside diameter 
of four feet and a length o f  five feet .  Like 
the "bathosphere" used in under·water ex· 
ploration, the heavy steel cylinder is  pro· 
vided with circular pressure· proof glass port· 
holes, located at the sides, ends, and top.  
These port·holes will  be employed for ob·  
servation o f  the  apparatus being t e sted in· 
side the cylinder. The stratosphere chamber 
weighs one and a half tons. The external air 
pressure on one of  the port·holes will attain 
nearly 12 tons when high·alt i tude conditions 
are simulated.  

Another photograph shows engineers "tak· 
ing an altitude flight" and testing oxygen· 
inhaling apparatus. Other equipment which 
will be investigated will include radio ap· 
parat us, instruments of various kinds, valves 
for supercharged passenger cabins, and o ther 
mechanical equipment, the proper function· 
ing o f  which is  essential to safety in the air. 
-A . K. 

THREE DIMENSIONAL 

W EA THER INDICATOR 

TH E  transport pilot must know the con· 
dition o f  the weather not only at sea· 

level but at varying altitudes. Now a device 
invented by Denis and J .  Kenneth B artlett of 
London, distinguished meteorologists, pro· 
vides the flier with a three·dimensional 
weather indicator. 

The instrument enables the pilot to "see" 
the weather not only at sea level, but at vari· 
ous altitudes. It is constructed of light sheets 
of  cellulose acetate, which are transparent 
and non· inflammable. A six·inch cubic box 
is  built up. On the base of  the box is drawn 
a map of the area to b e  covered by the air· 
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plane. The first shelf, which is  set only a few 
inches from the base, shows the weather con­
d i t ions at ordinary sea·level ; that  i s, baro· 
metric pressures, wind direct ions and mag· 
ni t udes, temperatures, air mass fronts, and 
so on. The second shelf gives conditions at  
3500 feet,  and the third at 7000 feet . The 
top of the box represents a height of  1 0,000 
feet . AI! the data can be readily sket ched in 
and j ust as readily rubbed or washed off.  
The number of  altitude shelves can be in·  
creased i f  required.  The box is  collapsible, 

Above : The stra to sphere lab o ra t ory 
test challlber  for aeronautical reo 
search. Left : Oxygen-inhaling ap­
paratus bein g put through its paces 
under simulated altitude conditions 

and when not in use can be  slipped into the 
pilot ' s  pocket .  When assembled,  the device 
locks automatically and stands rigid. Apart 
from its value to pilots in act ual flying, the 
instrument should be of great practical use 
in schools of meteorology and navi gation. 
-A. K. 

O PERATIN G C H ARACTER­

ISTICS OF LARGE FLYING 

B OATS 

W E are inclined to think of  a seaplane 
as a Hying machine and its water 

properties as merely relating to iake·off and 
landing. As a mailer of fact, the water 
handling characteristics are almost  equ ally 
important. In the water the flying boat m us t  
be controllable, adequately a n d  accurately, 
from the moment that the sec u ring lines are 
cast off until the moorings are again picked 
up. The pilot must at times be  able to  t hread 
his way through a n arrow channel with all 
sorts of  obstruct ions to avoid .  The hull must 
be directionally stable in the wat er, yet easy 
to  turn without requiring bursts of power. 
The bigger the seaplane, the more essential 
are precautions when approaching moorings. 
The casual observer may become exasperated 
by the slow and deliberate approach to a 
mooring, but he may be equally amazed by 
the strain put on the snubbing posts, and 
t emporary mooring lines, and the force with 
which a boat hull strikes a float or a dock 
i f  the approach has been made at a slightly 
optimistic speed. In addition to cutting en· 
gines at j ust the right speed, the pilot may 
have to  use fully deflected flaps, water rud· 
der, and other devices. Sailing m ust some· 
times be resorted to,  utilizing the draft of  
wind and water currents, alternately with 
short bursts of engine power. 

In other words, the pilot of a flying boat 
i s  a seaman as well as a flier. 

In a ddition to wind·t unnel models and 
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t owing·basin models, the Glenn L.  l\Iartin 
Company has actually built a real flyi n �  
model, carrying two m e n ,  to  predict t h ::  
charact eristics of i t s  large designs. Such a 
flying model is tremendou sly expensive, bu t 
not as expensive as would be a mistake made 
in a 100,000'pound seaplane. The o u t come 
of tests  with this  flying model will be 
awaited with intense int erest .-A . K. 

INSTRUM ENT FLIGHTS 

IT is  interest ing t o  learn from Palll E .  
Richt er, Yice·President o f  T. W .  A. ,  that  

their pilots ,  no matter how well  qualified or  
experienced, have  to submit  every 90 days 
to  "instrument flight" tes ts .  Placed in a cov­
ered cockpit , and flying by instruments 
alone,  fliers m u s t  execute,  perfectly, s uch 
maneu vers as  ins trument t ake-offs ; spirals ; 
45·degree banks ; 90-, 180-, and 2 70·degree 
t urns ; fly the radio beam and put  the plane 
into landing position ; find t h e  airport after 
being deli berat ely "lost" by the chief pilot  
i n  charge of the t e sts .  The cost  of  these t ests  
is  approximately $20,000 a year .  They are 
well worth it since t hey keep Hi ght personnel 
always li p to  st and anL--A . K. 

PROPELLERS HOTATING IN 
O PPOSITE DIRECTIONS 

TANDE'\I propellers rotating in opposite 
dil'ections,  and placed one immediately 

behind the other, are by no means new. 
According to  Lieu t enant H .  M. McCoy of  
Wright  Field, there is  evidence o f  such an 
ins tallation dating back to 1 9 1 7 .  The world 
speed record achieved i n  1934 by the Italian 
Macchi·Costaldi twin float Schneider C u p  
racer w a s  in no slight measure due t o  the 
use of oppositely rotating propellers. The 
powt'r of a 3�OO· horsepower engine wa, 

One engine drive; the two propel. 
leI'S rotating in opposite directions 

readily absorbed by the  use of such a sys· 
tem and the speed attained was over 440 
miles per hour. 

It is not because the system in itself o ffers 
increased propulsive efficiency that it  is 
coming back into favor, but because there 
are valuable indirect advantages. With the 
ordinary propeller t he enormous torque of  
a powerful engine is difficult to counteract 
with ailerons and rudder, particularly on a 
small single·seater. And even when the 
torque is  counteracted ( as it must be for 
flight to  b e  possible ) there is serious loss 
in aerodynamic efficiency-it is  obvious that 
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flight with ailerons and rudder displaced 
cannot be  as efficient as normal flight with 
all controls in neutral. Moreover, i f  rudder 
and ailerons are counteracting the torque, 
the available control power is  much reduced. 

When a 3000·horsepower engine i s  to  be 
u sed in a single-seater having a span of  say 
only 30 feet, opposite rotat ion of  airscrews 
driven by the same engine becomes absolute­
ly imperative. 

Our photograph shows an experimental 
installat ion on a single-seater fi ghter, with 
which the Army's M ateriel Division at Day­
ton has carried out completely successful 
t ests. The actual mechanism i s  still a mat· 
t er of  official secrecy. But o f  course every­
one will guess that one propeller shaft will 
be hollow, that another propeller shaft will 
pass through the outer tube and drive the 
forward blades, and that gearing will  be 
interposed between the engine and the outer 
t ube or shaft to secure a reverse direction 
of  rotation.-A. K. 

THE ABSOLUTE 

A LTIMETER 

TH E  altimeter is  generally considered to 
be an instrument for indicating heights, 

and so it i s  as long as the atmosphere be­
haves in exact accordance with a hypothet­
ical "standard atmosphere." But when the 
curve of pressure or temperature against 
height departs from the standard atmosphere 
convention, the best aircraft al timeter i s  no 
longer a reliable indicator of actual height 
above the ground_ Many attempts have been 
made at absolute height indication . Sonic 
altimeters have been developed in which the 
reflection of  sound waves from the earth's 
surface, and the time elapsed for s u ch re­
flection, give indications of actual height. 
But the sonic altimeter has been found to 
be too much of  a laboratory device, too little 
of a practical flying instrument ; experiment s 
along these lines apparently have been dis­
continued. Richard C .  Cazeley, of the Civil 
Aeronautics Authority, indicates a totally 
different approach to the absolute altimeter. 

I n  a paper presented before the American 
Society of Civil Engineers, Mr. Cazeley made 
the following remarks : 

"I can foresee the development of ultra· 
high-frequency radio to the point. where it 
may be utilized in an airplane to detect 
obj ects such as other aircraft in  flight, moun-
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COI I I' lesy Fli!Jllt 
Hawker Hurricane sin gle-seater fi ghter monoplane with Rolls-Royce Merlin engine 

tain peaks or the varying ground elevat ions 
beneath, and indicate the distance and direc­
t ion of  the obj ect from the instrument . When 
that day comes, we will have the collision 
preventer and absolute altimeter, which is 
one of  the most wished-for developments on 
the part of  the pilots who are accustomed 
to flying throu gh clouds." 

Apparently the Civil Aeronautics Author­
ity is  tackling this proj ect of  a height and 
obj ect detector in  earnest. Considerable 
secrecy surrounds the work, and we can only 
conjecture that the underlying principle will 
be akin to that of the sonic altimeter. The 
high-frequency radio waves will be sent out 
from the airplane. Encountering an obstacle 
-ground, mountain, or  other aircraft-they 
will be reflected back to the airplane, where 
su itable delicate and intricate electrical ap­
paratus-radio receiver and oscillograph, 
perhaps-will indicate the reflected waves. 
From such indications, suitable calibration 
will give a measurement of the distance be­
t ween airplane and the solid object, t he posi­
t ion of which is  being det ermined . While we 
do not envy the research workers the difficul­
ties of  their task, we certainly wish them the 
speediest su ccess.-A . K. 

B USMAN'S HOLIDAY 

No one has ever heard of the employees 
of a shoe factory banding t ogether to 

build shoes on their own time, but the con­
struction of  new types of aircraft is  so fas­
cinating an activi ty that men whose vocation 

lies in the const.ruction or development of 
aircraft, will take a long busman's holiday 
and devote t .he major portion of  their leisure 
hours to the construction o f  a novel design 
of airplane. Thus our readers will perhaps 
remember that the young engineers of  the 
N.A.C .A_ laboratory at Langley Field, under 
t.he leadership of  Fred Weick, built a light 
plane with a nose-wheel or "tricycle" type 
landing gear, and this type of  gear has now 
been quite widely adopted. 

Now we hear that the employees o f  Con· 
solidated Aircraft Corporation have formed 
an Aircraft Mechanics Association, and in­
st.ead o f  plotting strikes or j oining the c.I .O. ,  
the Association has designed and b uilt a very 
trim and workmanlike light plane, which is 
shown in our photograph. While the new ship 
is designed on the conventional lines of a 
low-wing single-seater, it shows excellent 
streamlining, good struct.ure, and a simpl icity 
which will help if  the ship i s  ever put on 
the market. Equipped with a 40 horsepower 
Continental engine, carrying fuel for 400 
miles, and 20 pounds of  baggage, t he ma­
chine att ained a top speed of  94 miles per 
hour-a hi ghly sat isfact ory fIgure for s lich 
a craft .--A . K. 

ARE FIGHTERS TOO FAST ? 
rrH E Hawker H urricane single·seater 

fighter is  in rapid production for the 
British Royal Air Force and i s  one of the 
best known airplanes in the world. A H u rri· 
cane machine recently accomplished a spec· 
tacular night flight of 327 miles in 48 min­
utes, at the average speed o f  408.75 miles 
per hour. It i s  probable that a favorable tail 
wind helped in  this achievement. Neverthe­
less, the H urricane i s  undoubtedly one of  
the  two or three fastest airplanes in service 
anywhere. The maximum speed i s  given as 
335 miles  an hour,  but there i s  a shrewd 
suspicion that, in the latest versions of th is 
fast macbine, speeds in excess of 350 miles  
have been attained_ Landing speed is  60 
miles an hour, so that the speed range has 
the remarkable value of approximately 6 to 
L The time to climb to 15,000 feet is  only 
six minutes. 

Fine results of a husman's h oliday 

Endurance is  only two to  four hours, and 
this i s  low according to American pract. ice.  
But the Hawker Hurricane is  an int ercepter 
fighter and there are only short distances be­
tween England's coast and the city of  Lon­
don. As a compensat.ion, there is  a plenitude 
of gnns,  with eight Browning machjne g uns, 
four in each wing, fired by remote control, 
and without the int errupter gear which is 
used when firing through the propeller. 
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pressure gas holder, with maximum capacity 

But ,  strangely enough, there are some in· 
dications that military designers the world 
over have perhaps gone too far in seeking 
speed and in adopting the extremely clean, 
long span, and large over·all dimensions of 
the monoplane in place of  the more concen­
trated, though slower, biplane. In gaining 
enormous speed, the fighting ships have lost 
maneuverability, and with loss of maneuver­
ability there is loss of the ability to take 
care of oneself in an aerial dog fight. 

Reports from Spain have it that obsolete 
English biplanes in the hands of the Loyal· 
ists, with unsupercharged engines, have 
played havoc with the enormously speedy 
German Heinkels and Italian Fiats, super­
charged for high·altitude work, available to 
the Insurgents.  It was one of the biggest sur­
prises of the war that Loyalists, apparently 
outclassed, refusing unchivalrously to fight 
at great altitudes, shot down their opponents 
again and again by virtue of greater maneu­
verability. 

A highly qualified American engineer, now 
building airplanes in China, who has ob· 
served many aerial combats between the 
Chinese and the Japanese, gives us a similar 
account of the actual tactical superiority o f  
the  slower biplane. The high·speed mono· 
plane swoops, fires, and runs. The biplane 
can dive, flatten out, roll, loop, and perform 
other military acrobatics with complete dis· 
regard of load factors, and as a result actual· 
Iy wins the fight ! 

It is to be hoped that our own Army Air 
Corps is making observations and deductions 
from these reports of the Spanish and Sino­
Japanese aerial warfare.-A . K. 

COMBUSTIBLE S EWAGE GAS 

STORED IN NEW TYPE 

HOLDER 

A PRESS URE gas holder, a compara· 
tively new type for storing gases gen­

erated by decomposition of  sewage, has been 
completed at the Cuyahoga Heights souther· 
ly plant of the $ 14,000,000 sewage disposal 
project of Cleveland, Ohio . 

The holder is a 57 1i:l-foot diameter, arc· 
welded sphere having a capacity of 200,000 
cubic feet of free gas at 29 pounds operating 
pressure. The design and method of  con­
struction made it possible to obtain the re­
quired capacity in a structure which is con­
siderably smaller than would be the case 
with other types of  holders. The smaller size 
provides savings, not only in initial cost, but 
also in operating costs, since there are no 
moving parts .  Maintenance costs are expect­
ed to be negligible. 

The purpose of the holder is  to store gas 
produced in excess of  normal consumption 
and to pay out deficiencies as required. The 
sphere floats on the line in much the same 
manner as an elevated tank in a water sys­
tem. The surplus gas in the sphere will be 
compressed and paid out into the service 
lines as needed for laboratory, boilers, and 
two 400-horsepower gas engines. Generation 
of gas from sewage i s  by natural decomposi. 
t ion, accelerated by controlled digestive ele­
ments. 

The designers of the disposal project, 
George B. Gascoigne and associates, Cleve­
land, liken the sphere's form to a bubble, 
nature's example of a structure having uni­
form stress in every part. 

THINNING S PEEDS TREE 

GROWTH 

TREES in overcrowded stands grow slow· 
ly. Thinning them out pays, as does thin· 

ning of cotton or corn. The accompany· 
ing illustrat ion shows a cross section of a 

How thinning speeds tree growth 
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crowded pine that grew to only 5V:: inches 
in diameter in 29 years. After the stand was 
thinned, growth stepped up to increase the 
diameter seven inches in onl y IS years. After 
thinning of the forest in which it grew, the 
tree grew about three times as fast as before. 

New pulp and paper mills in the south arc 
creating new markets for wood. Pulp mills 
require a steady and constant supply o f  
pulpwood.  A constant market makes it more 
practical to cut for steady profit, says Wilbur 
R. Mattoon, Extension Forester of the United 
States Department of Agriculture. Trees are 
the capital in the farmer's woodland bank, 
he says. If the timber is cut only to the 
extent that the growth has increased since 
the previous cutting, the woods' capital re­
mains unimpaired and continues as a paying 
investment. 

SCIENCE TALKS 

THE number of scientifi c  papers 
( reports ) published in a year 

throughout the world has been esti­
mated to amount t o  three quarters 
of  a million.-Natllre ( London ) . 

ACETYLENE 

PAINT-BuRNER 

IN removing paint with an ordinary blow­
torch, considerable soot is deposited on 

the woodwork and the flame itself is none 
too efficient. The Linde Air Products Com· 
pany has developed an air·acetylene paint. ·  
burner to supplant the older process. It is  

Paint burning with gas flame 

said to be one of  the fastest known methods 
for removing paint and far superior to the 
use of  chemical removers. The flame, flat· 
tened out in a brush-like shape, is  o f  an 
even, high temperature throughout_ It i s  
not  easily blown out by wind and is under 
such close control that the danger of burn· 
ing spots on wood or canvas i s  eliminated. 
W it .h it, many coats of paint can be re­
moved in one operation. 

WHY ATHLETES REST 

B EFORE A COM PETITION 

IN a paper contributed to the recent British 
Medical Association meeting, Prof. E. P. 

Cathcart of  Glasgow discussed the various 
factors that go to form the basis of physical 
fitness. It will not be achieved merely by 
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satisfaction of  the needs of the body, for 
malnutrition of  the spirit is  quite as com· 
mon as malnutrition of the body, and the one 
reacts upon the other. There is evidence that 
meat i s  not essential, and perfect fitness may 
be acquired on a diet of brown bread, milk, 
butler, cheese, fresh fruit and salad, pro· 
vided it is  adequate. For heavy work, fat 
appears to be an important source of  energy. 
Sugar and carbohydrates are known to  be 
important sources of energy ; but apparently 
are not immediately available, but have first 
to be converted into glycogen, so that Krogh 
and others suggest that in sporting events 
t he athlete should have two days' I-est be· 
[ore the contest to secure a complete filling 
li p of the glycogen stores of the body.­
N atllre ( London ) . 

WIND-CHARGER 

TEST TRUCK 

W G. DUNN,  pioneer wind-electric en­
• gin eel' and inventor, has added a 

truck testing unit to the experimental equip­
ment of the Parris-Dunn Corporation. This 
Ill:! ton truck is designed and outfitted ex­
clusively for wind-electric experimental 
work. 

The unique arrangement permits the ex­
perimental department to  obtain accurate 
comparative readings on any two wind elec­
tric units while operating under identical 
wind conditions created by the movement of 
the truck. 

Our photograph shows how the mounting 
standards open out from the truck for com­
parative experimental test runs. The goose-

Wind-chargers on test 

neck standard that appears in the cent er is  a 
supersensitive velometer for determining the 
exact wind velocity under which the wind­
electric equipment is  operating. The mount­
ing standards fold back beside the truck to 
comply with all highway laws while in transit 
between factory and proving grounds. 

On the inside of the panel body are two 
complete instrument panels consisting of 
master ammeters, voltage gages, relay cut­
outs, and the like, as well as 1 he velometer 
dial for accurate wind-speed readings. 

HUGE B ENDING PRESS 

W HA T is believed to be the largest 
bending press in the world, both as to 

size and capacity, has recently been built by 
the Baldwin-Southwark Corporation. Of 6000 
t ons capacity, it will handle plates up 1 0  
40  feet in length and 8 inches thick, and 
bend them into semi-circular shapes for high­
pressure steel drums. 

The bending press consists of  two special­
ly designed vert ical presses of 3000 tons 
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S teel plates ei ght inches thick can be bent in this press 

capacity each. These presses are connected 
by bending beams 52 feet long which are 
made of plate steel construction, 15 feet deep 
and 20 inches thick. 

While only the top beam i s  visible in the 
photograph, a similarly constructed bottom 
bending beam is  below the foundation line. 
This bottom beam rests on the cast-steel bot-
1 0m platen of  each press. 

Weight of the material entering into the 
construction of these two beams is approxi­
mately 1 ,000,000 pounds, while the weight 
of Ihe two presses, together with accessories, 
is also approximately 1 ,000,000 pounds, thus 
making the total wei ght of the machine 
about 2 ,000,000 pounds. 

Unique feat ures in the design of  this press 
are the equalizing arrangement of the pres· 
sure on both main cylinders to take eccentric 
loading and, also, the special swiveling and 
thru st block arrangement on the moving 
beam. This latter arrangement permits the 
eccentric loading withou t throwing any side 
strains on either press. 

HOLES 

E LECTRIC eyes now keep holes 
out of tin cans. Installed in a 

steel mill, a bank of photoelectric 
c.ells keeps watch on the thin sheet 
of steel as it races 700 feet a minute 
on its way to become tin cans. An 
article in The Electric Journal re­
ports that these "eyes" not only see 
tiny pin p oint holes as  small as one 
sixty-fourth of an inch across but 
they also operate a device to mark 
each hole. 

HEATING HOT-WATER 

BAGS ELECTRICALLY 

IT is claimed that electric heating pads 
are inferior to hot-water bottles in cer­

tain respects and that hospitals generally 
favor the use of the latter. Hot-water bottles, 
however, ordinarily require a great deal of 
attention in the constant refilling that is 
necessary. The Thermo Electric Products 
Company has eliminated this inconvenience 
by developing an electric heating unit which 

may be screwed into the neck of the bag 
in place of the ordinary screw stopper. 

In the upper part of this unit there is  a 
Ihermostat made of laminated steel with 
silver points, which maintains the heat at 
a pre-determined point. The heating ele­
ment which protrudes inside the bag i s  en­
closed in a moisture'resisting Bakelite shell 
which is provided with holes for the penetra­
t ion of water. Water in the bag makes the 
final electrical contact so that, even though 
t he current is  turned on, the unit does not 
heat unless t here is  water present to close 

Constant heat for hot-water b ottle 

I he circuit. The whole unit is so enclosed 
t hat there is  no possibility of  the patient 
receiving a shock at any time. Since the 
heat is at all times lower than boiling, no 
steam can be formed. The unit i s  made to 
operate only on alternating current. 

The manufacturers claim that this unit is 
sufficiently rugged to last for years, and 
claim further that in continuous use for 
weeks at a time its action has been safe 
and efficient. 

ADVERTISING COSTS 

To contradict the prevalent fallacy that 
advertising i s  a wasteful process and 

that the consumer pays the disproportionate 
bill, the National Better Business Bureau, 
Inc. has published some interesting statistics 
in a new bulletin. 

For example, the Bureau says, the ad­
vertising expense on a nationally adver-
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tised bed sheet that retails for $1 .75 is  exac t ­
ly one cent . T h e  advertising expendit ure on 
a loaf  of  bread i s  less  than the cost  o f  the  
wrapper that  keeps  i t  clean. The manufac­
turer of  a well-known soap costing s even 
cents a cake uses j ust 1'5 of 1 cent per cake 
t o  advertise it. The cost of advertising a 
12 ·cent can of soup is 36 / 1000 of 1 cen t .  

OIL UNDER THE 

MISSISSIPPI 

O I L  deposit : �ir�c t l y  underneath the Led 
of the NhsSISS1PPI RIver were success­

fully opened recently when Continental Oil 
Company bro ught in a flow estimated at 204 
barrels a day in S t .  James Parish near 

Site of the oil well that has tappe d  
depo sito under the Mississippi  

Vacherie, Lo u i s iana, through t h e  first  well 
ever drilled inside the river levee. 

The discovery well, known as Realty Oper. 
at ors No. 1 ,  i s  located on the eastern side of 
the river abont 55 miles northwest o f  New 
Orleans at a point where the bollom ground 
or "batture" between river and levee is  about 
1600 feet wide. Prot ect ion from possible 
flooding of  the well site required the build­
ing of  a separate circular levee 14  feet high, 
inside the main levee. 

Continental officials revealed that 40 foot 
pilings had to b e  sunk i n  the swampy soil to 
support the drilling rig and that equipment 
was brought over on a specially constructed 
plank road.  

The well was reported producing a 43.2 
gravity crude through tubing perforated from 
6358 to 6364 feet, with a tubing pressurc of 
2350 pounds. The well was drilled to a total 
depth of  7499 feet, but plugged back to 6364 
feet to  a sand laid down in  the Miocene Age. 
The well is also producing 4,131,000 cubic 
feet o f  gas daily. The new field i s  known as 
the Hester Dome area, where Continental 
and Shell have abo ut  10,000 acres under 
lease. 

""MIDGET SUN" ELECTRIC 

LIGHT 

A MIDGET sun in  the form of a 1000-
watt mercury lamp, no larger than a 

cigarette yet designed to attain a brilliancy 
equivalent to  about one fifth that of  the sun's 
surface, was announced recently by the In­
candescent Lamp Department of  General 
Electric Company. 

Since the light source, an are, i s  highly 
concentrated and is approximately 12 times 

S C I  E N T I F I C A ;\1 E It I C A N  

M o u n t e d  and unmounted "midget 
sun" lamps, comp are d with a ruler 

�., brilliant as the incandescent filament o f  
a WOO-walt s tandard proj ection lamp, G . E .  
engineers believe the  water-cooled midget 
sun will revolutionize lighting practice in 
numerous fields of  light proj ection. Results 
of  numerous laboratory tests indicate that 
the new lamp can be used to great advan­
tage in photo.engraving work, in blueprint­
ing, photo·enlarging, i n  searchlights ,  and for 
therapeutic application. 

The new lamp consists of  a small quartz 
t ube. Confined within a tiny bore inside the 
t ube is  a globule of  mercury and a trace o f  
argon gas. Each e n d  of  the quartz t u b e  is  
furnished with a brass  ferrule which pro­
vides electrical  contact. 

In producing so brilliant a light ,  the 
midget sun develops such high pressure and 
heat as  to  destroy i tself unless the lamp is 
properly water-cooled. By developing an in­
genious water-cooling j acket, which permits 
three quart s of water per minute to flow past 
t he gleaming mercury lamp, engineers found 
a pract ical way to carry off the excess heat 

HEAT 

S INCE the earth's air weighs 
1 1 ,850 million millions of 

pounds, all the heat produced in 
factories, homes, vehides, and so 
forth, increases the temperature of 
our atmo sphere only 1 / 54 of one 
de gree. 

wi thout affecting the light output.  The cylin­
drical glass portion of  the water j acket is 
about the size of a shotgun shell . A small 
screw adjustment at one end of  the j acket 
permits easy insertion and removal of the 
quartz lamp. M etal connections for water in­
t ake and outlet are located at each end of 
this water-cooling accessory. 

The brilliant light produced by the quartz 
capillary lamp emanates from a narrow arc 
stream not much wider or longer than a 
common pin. Compared with the bluish light 
emitted by conventional mercury lamps, radi­
ation from the new lOOO-watt  source is  m uch 
whiter. 

Wh�n the water j acket is made of  quartz 
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instead of hard glass, the unit emits a wealth 
of  ultra-violet radiation. Special glass that 
screens out dangerous  ultra·violet rays not 
found in natural sunlight at earth levels may 
be  used instead of  quartz, G.E. engineers 
said. Although the water i n  the j acket ab­
sorbs approximately 90 percent of  the heat 
generated, it  allows practically all the ultra­
violet and visible radiat ion t o  reach the outer 
envelope . 

C OMBATING BANANA 

DISEASE 

A DISEASE threatening the banana 
plantations of  Central America is  being 

checked by the copious use of Bordeaux 
mixture as a spray. This mixture consists 
of  five pounds of copper sulfate and five 
p ounds of lime i n  50 gallons of  water. To 
preserve the  plants, applications of 250 to 
300 gallons per acre are required at I S-day 
intervals. As many as 18 applications per 
season al'e necessary. The residue left on 
the fruit must be  washed off first with dilute 
hydrochloric acid and then with water b efore 
shipment. The disease, known a s  s igatoka, 
which attacks the leaves of  the plants, i ,  
effectively stopped by this treatment. 

-D. H. Ie. 

S AFE FAUCET HANDLES 
T AST year after one o f  the editors of this 
L magazine suffered a serious cut on his 
thumb-which severed n erves and a small 
artery-we asked in  this department why 
molded resin faucet handles could not be 
made available. Too many similar accidents 
caused by the breaking o f  porcelain handles 
under pressure have happened throughou t 

For safety in the home 

the country. To eliminate this danger the 
Boonton Molding Company has molded in  
black Bakelite a faucet handle which i s  both 
attractive and permanently safe .  It will not  
break under severest use. 

MYSTERIOUS S PRINGS­

DRY WEATHER TYPE 

NOW and then a reader o f  this magazine 
describes and inquires for the explana­

tion of a type o f  intermittent sprin g  called 
dry weather springs. From an article on in­
termittent springs, in  the Monthly Weather 
Review ( United States Weather Bureau, 
Washington, D .  C. ) , written by the meteoro-
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F O R T H E  F I R S T  T I M E  

H A N O V I A  A L P I N E  
H O M E  S U N  L A M P 

with  p u re Q U A RTZ A R C  

S C I E N T I F I C A :\I E R I C A N  

logical physicist, Prof. W.  J . Humphreys. 
we quote the following lucid explanation of 
this puzzling type of spring : 

"Especially in limestone regions, an occa­
sional spring that has become nearly, or el'en 
quill", dry starts flowing again or flowing 
more strongly on the approach of  a general 
rain, hours before a drop of water has fallen 
within many miles of its place . Sometimes_ 

T U B E  

7950 though relatively rarely, very little rain, or 
even no rain, fall s  in the region of the Sc I f  s t a r t i ng- i spring for days, or  perhaps weeks, after the 

snap the switch F . O . B . FACTO RY flow begins ; in which case the spring 

and your sun bath is ready. 

In a few minutes you get 

all the ultraviolet rays you 

n e e d  f o r  t h a t  s m a r t ,  

healthy, outdoor appear­

ance . 

• and here is the new 
. .  s . .  TYP E  ANALYT I C  M odel 

U LT RAV I O L ET LAM P 

Hanovia L'ltra­

v i o l e t  L a m p s  

f o r  t h e  labora­

t ory, Doctors,  

hospitals, clubs 

and industrial plants­

as well as the home. 

For full  detail address D ept.  3 3 6-K 
HANOVIA 

Chemical & MfCJ. Company 
Labo ratories  & M a i n  O ffi c e  N ewark, N .  J .  

C IRCULAR and 
HYPERBOLIC 

NUMBERS 
The C OMPLEX NUMBERS 

are the circular numbers .  
Successive multiplications by 

% + %\1- 1 
produce circular motion.  

The C OMPOUND NUMBERS 
are the hyperbolic numbers.  

Successive multiplications by 

% + % \1+ 1  
produce hyperbol ic  motion. 

S E C OND AND THIRD 
DIMEN SIONS 
OF ALG E B RA 

by Robert A. Philip 
Price two dollars 

THE MONOGRAPH IC PRESS 
1 06 Washin g to n  St.  Fa irhave n ,  M ass.  

promptly dries up again. Marked fluctua­
lions of this kind are distinctly drought 
phenomena ; they do not occur when raim 
are frequent enough to maintain a goodly 
supply of ground-water. 

"Their explanation is simple : The chan- . 
nel to such a spring leads to a cavity ( sce 
the accompanying drawing ) which, d llring 

A dry-weather spring  

a prolonged dry spell when the seepage in to  i 
it is becoming less and less,  gradually i 
empties,  slowly filling the while with inlil- : 
tered air, until the waler pressure at the i 
reservoir outlet, below the surface, is no 
longer sufficient to force an outflow. 

"If, now, the pressure of the open air 
should be lowered while that of  the rather 
closely entrapped air in the half-emptied un­
derground reservoir is unchanged, water 
would be forced out from the place of the 
greater to that of the lesser pressure, that 
is, from the half-filled cavity to the open 
spring. Now a marked decrease of  atmos­
pheric pressure is just what happens at the 
approach of a general rain, often beginning 
hours ahead of the precipitation ; and, as 
early, causing certain springs to Iun again 
in the midst of a drought, or to  run more 
freely if not yet dry-a mysterious flow, 
prophetic of  rain ."  

THE FOOD, DRUG, AND 

C OSMETIC ACT 

THE Food, Drug, and Cosmeti c Act of 
1938 has been signed. This is a law of 

far-reaching importance t o  every person in 
the United States. It is a revision of  the 
Food and Drug Acts of  1906, and greatly 
strengthens the protection given the health 
and the p urses of COllSumers. It will stand 

, as a legislative monument to the memory 
of the late Senator Royal S .  Copeland of 
New York who worked unremittingly for a 
really effect ive measure. 

The differences hetween thc new law and 
thc old are many. A few of  the more impor­
t ant are as follows : 

The new law brings all cosm etics exccpt 
toilet soaps under control, and outlaws those 
which may be inj urious to health. 

It brings under control drugs used in the 
di agnosis of  disease, and drugs intended to 
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S I. n d o �v g I· n p h  -

A NEW PRINCIPLE 
IN WEIGHING 

THE Shadowgraph is more than a 
new addition to the long accept­

ed industrial family of EXACT 
WEIGHT Scales . . .  it is a revolution­
ary new principle in industrial pre­
cision weighing. Shadowgraph substi­
tutes an electric light shadow for 
mechanical indication to eliminate 
parallax readings . . .  features long 
travel on the dial for delicate weights 
. . .  dust-proof housing . . .  noiseless 
operation . . .  increased speed in com­
pounding or packaging operations . . .  
adheres to the Exact Weight feature 
of weighing accurately on out-of­
level tables. 

"Shadowgraph is the new slandard 
with which to measure scaZes for all 
industrial precision weighing" 

Write for complete details 
do it today ! 

T H E  
E X A C T  WEIGHT SCA L E  

C O M P A N Y  
3200 W .  Fifth Ave. Columbus, Ohio 

e; "H�R[ IS NO SUBSTITUTE FOR [)(AC1-", 
� '" e '" :z: ... 

P R E C I S I O N  S C A L E S  
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INVENTIYE 
I N V E N TO R S : Send imme diately for y o u r  copies of 
our big new FREE BOQKS, " Pat ent Protection" 
[I na " Selling a n  Inr e n t ion . "  Sixty -eight pages of in ­
t eresting facts. Tell h o w  Pa t ent Laws protect you ; 
kind of sketch or rnodel needed ; simple ste})s t o  
t a ke without cost ; how sliccessful il1Yentors hare 
secured financial a ssist an ce ; show interesting in­
vention s ; illu strate important mechanical move ­
ments. Other  m e n  h a v e  r e a d  a n d  profited by t h ese  
books.  W i t h  bool" "'e also send Free  E v i d e n ce of 
I n v e nt i o n  form, that YOll c a n  use to establIsh d a te 
of disclosure. P rompt service. r e a sonable fees,  spe­
c i a l  deferred p a rment plan.  Strictest secrecy. Forty 
yea 1'8' experience. Highest referen c e s .  'Vrite u s  to­
day. The facts in our books are worth money t o  the 
m a ll with a good invention . Address : V i ct o r  J. 
E v a n s  & Co. , Reg istered Pate n t  Atto rneys,  4 0 - M ,  
V i ct o r  B u i ld i n g ,  Was h i n gto n ,  D .  C. 

I SELL PATENTS 
I f  you \"ish to' add New Products to your line, 
or have a good Patent to sel l ,  \\Tite m e-

CHARLES A. SCOTT 
E s t a b l i s h e d  1 9 0 0  

7 7 3  SA Garson Ave. Rochester, N. Y. 

WANTED: 
P artner to assist in deve loping a mechan­
ical scale \"ith multi-power and weight 
tra nsform into large genera tor. A. d dress 

B O X  2,000, 'Ie S c i e n t i fi c  A m e r i c a n  

24 We st 40th St. ,  N e w  York ,  N .  Y. 

Had These 

ieuces ? 
WHO has not experienced 

that inexplicable phenom­
enon of sensing an unseen 
presence? Who has not sud­
denly realized that he has 
been listening to a conversa' 
tion within himself-an elo' 
quent appeal to self from 
some intangible intelligence? 
Too long have the restrictions 
of orthodoxy and ridicule of 
u nenlightened persons kept 
these commonplace occurren' 
ces shrouded in secrecy. Learn 
what the world's greatest 
thinkers, artists, poets and 
geniuses found by accident­
that the intelligence just be­
yond the border of thinking 
consciousness is man's foun' 
tain-head of imagination and 
the source of  the greatest cre­
ative power he can command. 

Accept This FREE Book 
Y ou cannot better your place 
in life by thinking only in 
terms of what you have read 
or  heard. Only by the intelli­
gent direction of your inner 
faculties will you receive that 
needed vision and impetus to 
carry you beyond the plod­
ding, routine-enslaved masses. 
Let the Rosicrucians send you 
a FREE Sealed Book that tells 
you how you may learn to employ and enjoy your nat­
ural heritage - the forces of 
mind. Address : Scribe O.G.V. 

(Not a. religious organization)  

S C I E N T I F I C A ?lI E R I C A N  

affect the structure or any function of the 
body. Reducing drugs, so-called "slender­
izers," are included in this provision. 

The new law prohibits traffic in  new drugs, 
unless such drugs have been adequately 
tested to show they are safe for use, and 
requires that certain habit-forming drllgs 
bear warning labels. 

It includes Iherapeutic devices and will 
afford protection against t he sale of such 
fake contraptions as so-called "electric" 
belts. 

It provides for definitions and standards 
of identity and quality for food under which 
the integrity of our food supplies can be 
maintained. 

It sets up  more effective safeguards against 
poisonous foods. 

It provides lncreased crimina pena ties 
for violations. 

While the general provisions of the law 
become effective a year from the date of 
signature, certain provisions affect ing the 
public health became effective when the 
President signed the bill. 

Those provisions include the prohibition 
against drugs which are dangerou s  10 the 
consumer when used as prescribed on the 
label, and against cosmetics  which may be 
injurious to the mer. 

However, let me say that under the new 
l aw, as under the ol d law, the consumer who 
wishes to avail himself of the maximum pro­
tection afforded by the operation of enforce­
ment will have to make some study of the 
meaning of statements that appear on the 
labels of foods, drugs, and cosmetics. The 
old Act forbade certain types of statements 
on labels. It  contained few positive require­
ments for labeling. The new Act l'equires 
much informat ion of value to consumers to 
appear on the packages in which we buy 
foods, drugs, and cosmetics. It is still up 
to the consumer to find out what this sig­
nificant information means to him and his 
family, and t o  apply tbat knowledge in his  
buying.-From a radio talk by Henry A.  
Wallace, Secretary 0/ Agriculture. 

FINGERPRINTS 

I T has been estimated that finger-
prints may be duplicated once 

in 1 ,606,93 7,974, 1 74,17 1,729,761,809,-
705, 564, 167, 968, 221, 676, 069,604,401,-
795,301,376 times ! Or, we mi ght say, 
a particular fingerprint will be re­
peated in about 2800 years ! 

L::::::==============:::J i 
CALCIUM METAPHOS­

PH ATE FERTILIZERS 

H IGH concentration phosphatic fertiliz· 
ers have been among the prime objec­

tives of  the Tennessee Valley Authority .de­
velopment at Muscle Shoals, Alabama. 
Among the fertilizers made i s  calcium meta­
phosphate, containing 60 to 70 percent phos­
phoric acid ( P,O), of which 99 percent is 
available to plants. This material compares 
with ordinary phosphate containing 16 to 20 
percent available phosphoric acid and the 
more concentrated triple superphosphates 
having 48 to 50 percent available phosphoric 
aci d. 

Calcium metaphosphate as manufactured i s  
a transparent glass colored by  the  i mpurities 
present . It i s  s lowly soluble in water and in 

i 
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O U R  SPEC IALTY 

Introduction of New Products 

in  the 

Electrical 

and Fire Prevention Fields 

\Ye c o n t a c t  l o c a l  and national authorities, 

handling all details, including allprO\'al 

and ordinance changes. 

JAMES STEEL MAHA N-Dept. S. A. 

20 I No rth Wells  St.  C h icago, I l l i n o i s  

"-' 
Special '37 Rifle Cal. 30-06 

assembled,  refinished a n d  proof tested. "['"sed selected 
banel . 24". heat treated receiver,  properly head spaced.  
Suitable fol' Legion Posts a n d  Hunting. Length 4 4 " ,  
weight 9 I lJ s  . .  shipping w e i g'ht 1 6  I lJ s .  Price S 1 8 .  
?\ e w  catalog,  2 8 6  pages for 50 cents. New c i rcular for 3c stam p. 

l'rancis Bannerman Sons, 501 B'way, N. Y. City 

Experimental and Model Work 
F i n e  Instrutnents a n d  l" ine Machinery 

Inr e n t i o n s  Dereloped 
Special Too l s .  Dies, Gear Cutting, Etc. 

H E N R Y Z U H R, I n c. ,  1 87 L afayette St., N. Y.  C.  

I

I ELP FOR INVENTORS ! 
�Iilliolls hHe been m a de fl'om ideas properly c1e ­
nloped a n d  protected. Send u s  a rough sketch or 
lIIodel of your imention ancI we will s u b m i t  l'om -

• pletc report backed by thirty years'  expel'ience. 
Confidential sel'rice ; bank references fumishe1.l. 
::Uodet'n equipment. "Te .. llso manufactUl'e inren­
t i ons  in any Quantities a t  low cost.  Free lJoo1d e t  
" )Iaking Im'emions Pay"  s e n t  on request.  

C R E SC E N T  T O O L  C O M P A N Y ,  D e pt .  H , C i n c i n n at i , O .  

UNIVERSITIE S 
LIBRARIE S 

C OLLE CTORS 

Now available from a 
private collection-

Bound Volume s  of: 

1. Scientific American from October 
3,  1846 through all issues of 1892. 

2_ The Scientific American Supple­
ment, all volumes from January 1 ,  
1876 through December 31 ,  1892, 
except Vol. 4 ( 1877 ) .  

3 .  Architect's and Builder's Edition, 
Volume 5 ( 1888 ) through Volume 
14 ( 1892 ) . 

4. And unbound, scattered issues of 
the several magazines. 

THIS is  one of  the finest, most com­
p lete files o f  our magazines ever 

offered for sale. The owner will be glad 
to consider any offers for the entire 
col lection or for any reasonable portion 
of  it .  Bids, which should be sent to us, 
may be figured on a basis of so much 
per year or a flat sum may be bid for 
the years desired . Please be  specific . 
(Readers : Please call to the attention 

of your libmrian . )  
\Vrite to : 

SCIENTIFIC AMERICAN 
24 West 40 Street New York 
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Get Into AVIATION 
Train  at LI N C O LN 

Now is the T i m e  fo r 
You to Prepare at t h i s  
L I N C O L N  G O V E R N ­
M E N T  A P P R O V E O  

SC H O O L  for a h i g h - pay respo n s i b le p osit i o n  i n  
A v i ati o n .  

Ail'vlane factories crowded with orders for new 
airplanes.  Airlines adding millions of miles to flight 
schedules .  'J.1I1is huge expansion calls for  hundreds 
more trained men ; opens exceptional employment 
OPPol'lunitif's to  Graduates of this Lincoln GOH·rnnH.'l\t 
Approved School. Here you can pr('pare 
for your official Government Rating as 
Commercial Transport Pilot ; as Lie-ensed  
Airplane and Engine :Mechanic or (I S  
Aeronautical Engineer. 14  Training 
Planes ; 12  Shops and Laboratories. Stu­
dents here assist our E'ngineel's in de­
signing and building real a dvanced type 
airplanes. Demand for M ore Trained Men . •  "" ...... �---. 
Our Graduates regularly taking good �fi;;;;;;;;==,J 
positions. There's a good place for Y O U  
i n  Axiation i f  you will train for i t  now at  
Lin,oln . W R I T E  or M A i l C O U P O N  TO· ,o:! �o� !o:�.!e

_
i:::':.a�o� .• • • • • 1111.�.�.�.�_�_�.�. : l i N C O L N  A I R P LA N E  & F L Y I N G  SC H O O L  : 

• 653 A ircraft B ldg  .• l i ncoln .  Nebraska • 
, I 'd  certainly like to get into AYiation. Please send ' 
• me complete infol'mation about Lincoln Training.  • 
• • 
• !\ame . . . . . . . • 
• • 
• �\ddl'ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . • : Cit)' . . . . . . . . . . . . . State " . . . . . . . . : 
. . .  _ - - - - - - - - - - - - - - - _  . . . . .  - _ . 

CAN YOU DO THESE MENTALLY ? 
2240 x 1 2 ¥S = 2 7 7 2 0  1032 x 1 7 % = 1 8060 
996 x 994= 990024 98 x 9 6 = 9408 
1026 X 2 3 = 2 3 598 9y,j x 426¥S= 39433%2 
These and thousands of others made simple mental cal­
culations. An amazing book. Yours for paying postman 
$1.98 plus postage--or send $2 for mailing postpaid. 

A R I T H - M A G I C  D ept. 55 Elmhurst, I l l .  

Man Can Now 
Talk  With God 
Says N ote d Psycho log ist 

"A n e w  and revolutionary religious teach­
ing based entirely on the misunderstood say­
ings of the Galilean Carpenter, and designed 
to show how \I'e may find. understand and use 
the same identical power which Jesus used in 
performing His  so-called M iracles, " '  i s  attract­
ing world-\\' ide attention to its founder. Dr.  
Frank B .  Robinson, noted Psychologist. au­
thor and lecturer. 

" P sychiana," this new psychological relig­
ion, belieyes and teaches that it is  today possi. 
ble for eyery normal human being. understand­
ing spiritual law as Christ understood it,  "to 
duplicate every work that the Carpenter of 
Galilee ever did" -it believes and teaches that 
\I'hen He said, "the things that I do shall ye 
do also, " '  He meant what He said and meant 
it  l iterally to all mankind. through all the ages . 

Dr . Robinson has prepared a 6000 word 
treatise on " P sychiana' "  in which h e  tells 
about his long search for the T ruth, how he 
linally came to the full realization of  an Un­
seen Power or force "so dynamic in itsel f that 
all other powers and forces fade into insignifi­
c:mce beside - it " -how he learned to commune 
directly \\' ith the Liying God. using this mighty, 
ne\"er- failing power to demonstrate health. hap­
piness and financial success, and how allY nor­
lllal being may find and use it as Jesus did.  
H e  is  now offering this treatise free to e\"ery 
reader o f  this magazine who writes hiln. 

If you want to read this "highly interest­
ing, re\'olutionary and fascinating story of 
the cl isco\'ery of  a great Truth , " '  j ust send your 
name and address to Dr. Frank B. Robinson, 
7 0 3 - 1 l t h  Street. Moscow. Idaho. ft will be 
sent free and postpaid without cost or obl iga­
tion . \Vrite the D octor today .-Copyright, 1 9 3 5 ,  
D r .  Frank B .  R ohin soll . 

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

the soil solution when ground for use. The 
method of its manufacture utilizes phospho· 
rus pentoxide produced by burning phos­
phorus. The hot fumes from the burning of 
phosphorus are conducted through a bed of 
phosphate rock in a kiln resembling a lime 
kiln. By proper regulation of temperature, 
the metaphosphate melts and runs out of the 
bottom of the furnace. The potential value 
of this method of converting phosphate rock 
into fertilizer lies in the fact that the ele· 
ment phosphorus, itself, can now be shipped 
in tank cars to the place where exist the 
rock deposits for the treatment. The high 
concentration of metaphosphate fertilizer 
makes it more economical to ship than other 
forms of phosphate fertilizer.-D. H. K. 

PORCELAIN LURES 

VERSATILE porcelain enamel is invad· 
ing the realm of sport. The Porcel ure 

Fishing Equipment Company has announced 
a new kind of trolling spoon made of Armco 
enameling iron with a fused coating of 
gleaming porcelain enamel. 

Known to the sporting goods trade as 
Porcelure, the spoons come in four sizes and 

Fish foolers 

are colored to represent sardines, gold fish, 
and white red-heads. Because of the dura· 
bility and luster of the porcelain enamel, 
the manufacturers guarantee the spoons 
against scratching, fading, or tarnishing. 
The spoons are said to have a stunned fish 
action calculated to whet the appetites of 
game fish. The eyes always gleam and the 
scales glitter, whether the spoons are used 
in fresh water or salt . 

IMPROVED READING 

TECH NIQUE 

A N increase of nearly 44 percent in read· 
.tl. ing speed and 10 percent in reading 
comprehension Ihrough use of a new correc· 
tive reading technique has been reported by 
E. A. Taylor of the American Optical Com· 
pany's bureau of visual science. 

Subjects undergoing the training ranged 
in age from 14 to 65 years, and age did not 
hinder improvement of reading habits, he 
stated. 

As reported, reading speed jumped from 
an average of 256.20 words per minute to 
368.80, a gain of 43.90 percent, after 13.16 
20·minute periods of reading training. In 
every case there was an increase in reading 
speed. 

Average comprehension of what was read 
j umped from 77 percent to 84.50 percent, 
an increase of 9.74 percent. Regressive 
movements during reading decreased 37 . 11  
percent . fixat io�c  dpcreased 20. 14  percent , 
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IT IS ALMOST 
U N CA N N Y !  

The way Polaroid * 

I l lu m i n ation g ives 

Polaroid Lighting does what ordinary 
artificial li ghting cannot do ; it pro­
vides glare-free illumination for all 
kinds of work and insures clear, effort­
less vision and minimum eye fatigue. 

O r di n a ry l i g h t i n g  d i l u t e s  c o l o r  
values and makes black ink look grey 
or shiny. Reading i s  thus , difficult ; 
eyes become tired and strained. 

Polaroid Lighting creates sharp con­
trasts making black stand out clearly 
a gainst white and colors appear in 
their full value. All glare is  gone­
vision is precise and easy-eye strain 
and fatigue arc relieved. 

GLARE HURTS YOUR EYES. 

POLAROID * ENDS GLARE. 

P O LA R O I D  
DESK LAMP 

M ore t h a n  mere ly  a l a m p-it is a ctu a l l y  
a sc ientifi c  i nstr u m e n t  for 
better vis ion.  

PRICE C O M P LETE . $1650 
Other Po'aroid Items 

Polaroid Jr .  M i croscope Attac h m e n t  $3 . 5 0  
converts a n y  microscope into a pola rizing unit. 
Polaro i d  Sun G l asses To eliminate Glare $3.75 
P o laro i d  F i l m  Can be  cut for experimental 
neeels. 4""4"-$4 . 0 0 ; 1 2"xI 2"-$ 2 5 . 0 0 .  
*T,�I. REG. C. S .  PAT. OFI'. 

Order direct frolll 

POLAR IZI N G  I N ST R U M E NT CO. 
8 West 40th St. N e w  York City 
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F R E E  B O O K 
Contain� " llilltlble infor­Illation relating to l)atent 
procedure. A f'Opy w ill be 
�ent to YOU w it h o u t  c } ) ;l rge. 
Write : 

in applying for patents. Don't 
risk delay in protecting your 
ideas. Send sketch or model for 
instructions 01' \nite for FREE 
book, "Patent Guide for the 
Inrentor," and "Record of 1n­
yention" form.  �o charge on 
how to proceed. Prompt, care­
fu), efficient sen'ice. 

CLARENCE A. O'BRIEN AND HYMAN BERMAN 
Reg i stered Patent Attorneys 

548�T A dams B u i l d i n g ,  Wash ington, O. C. 

Esta bl ished 1 8 53 

Corn Exchange 
Bank  

I Trust Company 
1 3  WI LL IAM STREET 

and 
74 Branches located in  

Greater New York 
M e m b e r  of t h e  F ed e r a l  D e pos it  I n s u r a n c e  

C o r p o r a t i o n  

Marlin Razor Blades 
Old Company S l a sh es S e l l i n g  

Costs-Offers 40 Fi rst Qual ity 

B l a d e s  f o r  H a l f  a Dol l a r  

The Marlin Firearms Company, fa­
mous for the manufacture of fine 
guns since 1870, has found a way to 
bring the finest quality razor blades 
to shavers at a fraction of their 
usual cost. 

Basic patents having expired, 
Marlin pays no royalti es. And by 
selling in "wholesale" quantities, 
with economies in packaging, sh ip­
ping, etc., the company effects sav­
ings which are passed on to the con­
sumer. 

Made of the finest Swedish surgi­
cal steel,  for standard holders, Mar­
lin blades are offered at the unpre­
cedented price of 80 for one dollar, 
40 for fifty cents. Under the com­
pany's ironclad guarantee,  you can 
try these new blades without risk. 
Use five, and if you do not find them 
equal to the best, you may return 
the balance and get your money 
back. 

Mail the coupon today for a 
"wholesale" package of these fine 
blades ! Marlin will  pay th e postage. 

The Marl i n  F i rear m s  Co • •  
97 W i l low Street, New H aven, Conn .  
Entlosed i s  . . . . . . . . . . . . . . . .  f o r  whif'h semI me, postag'e 
f)aid . . . . . . . . . . . . . . . . , �1arIjn �urg'i('al Steel  Blades. D()uble 
Edge Style, Ull der your mOlle.) �bark guarantee .  

40 for 50c 80 for $ 1  

K a m e  

Street A ddress . .  

City . .  . . . . .  State . . .  

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

and eye discomfort, present in most cases, 
was relieved. 

Scientific equipment used consisted of the 
:tvletron-O·Scope, an instrument designed to 
control reading patterns, and the Ophthalm­
O-Graph, an instrument which photographs 
eye movements in the act of reading. 

S CORPIONS MORE 

DANGEROUS THAN 

RATTLERS 

SCORPIONS are not to be regarded light­
ly, declares H. L. Stahnke of Mesa 

Union High School, in Science. "\fore lives 
have been lost in Arizona from the sting of 
the scorpion than from the bite or sting of 
any other venomous arthropod or reptile, at 
least during the nine-year period since 1929," 
he writes.  "For a period of six and one half 
years, beginning with 1929, there were re­
corded 25 deaths resulting from the sting 
of the scorpion and only 10  deaths caused 
by the rattlesnake, gila monster, and other 
poisonous  animals. 

"Most of the deaths due to scorpion sting 
have occurred in the southern part of the 
st ate, particularly in the Salt River Valley, 
and the victims have been children usually 
six years of age and under. The writer 
knows of one case in which an eight·year-old 
child succumbed to a scorpion sting." 

The '\Iexican government's Institute  of 
Health donated two ampullae of anti-scor­
pion serum, Mr. Stahnke states, adding : "In 
all cases it has proved entirely effective, and 
no deaths have resulted from scorpion sting, 
even though the serum was used in quite ad­
vanced stages of poisoning . "-Science Ser­

vice. 

RA YON FROM REEDS 

CELLULOSE now being made in Man­
churia from reeds is  reported to have 

a higher content of alpha cellulose than 
that made from wood pulp. The Japanese 
are using this pulp in the manufacture of 
rayon.-D. H. K. 

FLOOR POLISHER USES 

AIR PRESSURE 

O PERA TED by the air pressure de­
veloped by the Eureka Vacuum Clean­

er, the new inexpensive Eureka Power 
Polisher makes child's play of floor polish­
ing. 

Housed in a die-cast aluminum case, the 
floor brush is rotated by the die-cast alumi-

Vacuum cleaner powered p olisher 
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100 Paths To a Living 
1 05 pages. $1 postpaid, direct from us. 

Free-Lancing for 40 Magazines 
320 pages. $2 postpaid, direct from us. 

Writing for Real Money-
Advertising Work 

144 pages. $1 postpaid, direct from us. 

Th ese books, all standard binding, are by 
Edward M att Vv' oolley. Failure or  medi­
ocrity are avoidable evils in a vast number 
of cases. There is a bridge that crosses the 
gap between obscurity and success, and 
this bridge is built upon I :--J F O R M A­
T I O N .  

E .  M .  Woolley Associates, Publishers 
71 Park Ave. Passaic, N.  J .  

F R E E Irf'!"'� �,::!. 1,:�� � ::,� \1�,; :Uri t 
Annual Bal'gain Catalog of 320 p a ges. Old-time fa,orites 
-latest "best sellers . "  Reference, F iction, Juvenile ,  His­
tory. Scientific, etc. Supplying schools.  colleges. libraries 
and thousands of individual customers.  Send postcard 
today for our new 1 939 catalog, " Barga ins  in Books." 

TH E BOOK SUPPLY COMPA NY, D e pt. 1 97 
564·566 West Monroe St., Ch i cago, I l l i no i s  

WANTED: MANUSCRIPTS 
Xew York Book Publisher respectfully solicits  
WOl'tJ1\YhiIe manuscl'ipts for publication on 
Royalty or Co-operative basis,  

F O R T U N Y ' S. Publ ishers-67 West 44 St. , N .  Y.  C. 

NEW AUTOMATIC ADDER, $3.75 
Makes adding easy, I t ' s  accurate, 

quick, durable and easily opera t e d .  
C a p a c i t y  8 columns, S a v e  time, brain 

work and errors. 85,000 pleased 
owners.  Fully guaranteed, Price 
$3' .75 delinred. Agents wanted.  

Experimenters-Schools-Field Workers 

An Accurate Balance 
at a price within the reach of all 

Sensitive to 1/50 gram 
Weighs up to 1 00 grams 
Compact-No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

N ow permissible for auxiliary use in drug 
stores ( N. Y. C. Serial B I 7 . )  

N ever before a balance 'With all these 
exceptional features! 

Fincst QuaUtll-- -l\Iadc of tested materials. Its con­
struction will appeal to  laboratories desiring the 1J��t 
equipment. The Bakelite cup is unaffecte d  by prac­
tically any substance that can come in contact w i t h  
it : the t o o l  s t e e l  knife e d g e  and a g a t e  b e a r i n g  w i l l  
g i r e  l o n g  life and accuracy. 

E,rireme SClI s U ivity-Weighi; to one decimal poi nt  
farther than the usual  low- priced counter seales  a n d  
s e n e s  nearly e'-ery laboratory purpose short of precise 
analysis.  '1'he capacity of 1 0 0  grams is ample fol'  the 
delicate weighings m a de in the usual course of  teach­
i n g ,  organic synthesis,  experimental work, compo u n d ­
i n g �  photographic work. e t c .  

Compact- Col1vpl1if1!t-Does n o t  monopolize a labor � ­
tory table. Placed on t. h e  desk of t he b u s y  technical 
executire, it will soon become indispensable. 
l t s  small size makes it possible to  carry it on inspec� 
tion and testing trios at a distance from the labora­
tory. It i s  small enough to be carried under the ann 
01'  in an oyer coat. 

Graduated in either the Metric System ( grams ) 
or the Apothecary's System ( grains, drams and 
ounces ) .  In ordering, please indicate which of 
these you desire. 

BENNETT BALANCE 
$8.00 plus 40c Postage 

TECH EDITORIAL SERVICE 
2 6  West 40th Street, New York, N. Y • 
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WO R K I N G  WITH 

BENTO N ITE 
( H ycoloidal  Clay)  

;\mateur scientists and investi­
gators-we will aid or buy any 
new developments you h ave in­
volving Bentonite Clay. For free 
sampl e s  and further information , 
,,-rite : 

T H E  WYODAK C H EM I CA L  CO. 
Departm ent E 

4600 E ast 7 1 st Street, C leveland,  O h i o  

E L ECT R I C  

EYE 
E L E C T R I C  EYE burglal' alarm, 
door signal,  smoke 
01' fire alarm. count ­
ing m a c h i n e .  m a ­

("hillery ("Gntl'ol, e t c  . •  
for faetol'Y. store.  
office. home.  Send 
10e coin for 1iteJ' a ­
t \ll 'e a n d  c a t alogs ; 
5 0 c  (01' 32-page book HEJectric Eye in Theory and 
Praetice " ; $1 .00 fol' guaranteed p hotocell and Simple 
wiring diagram. 

D e pt. 55, P H O T O B E L L  C O R P. ,  96 Warren Street, N .  Y. 

G E A R S  
I n  Stock- I m mediate De l ivery 

Gellre. IIpeed reducer!, sprocKetll. thrust 
bearings. flexible couplings, putleys, etc. A 
cornpleteline is carried in otl r Chicfl(l;08tock. 
'Iln also Qllote on IlTlccial geRrS of lI ll "  kind. 
Send us your blue print.'! Ilnd illQulricl'!. 

Write for CataloQ No. 20 

CHICAGO GEAR WORKS 

769-773 W. Jackson Blvd., CHICAGO, I I I .  

I tl �I!I�lO ' , '\ ;, l�� d���� �!I!��5.�0�!�nd \ \ I I I '�/t't' ,;"" an,we" w;tb ."at p"d';on. It ha, � the EIlme 8cllle8 na the Midget. dcscribed 
ill our former ad.'! in S . .. \. The ilIuBtration 
shows a luU·shc portion of the scales. Any. 

' \1 1 1 1 \ 1 1 1 1  I I I ' I " , I} rl�� ��te� U�d�\lr;;�d��I�thee�l:e:f:!rsliIJ: 
rule \'3Iue on the present market. Order 
onc today. l\Ioney refunded if YOIl are not 
�Iltisfied. Price. with InstructIOns. �5.0() .  

� 1 Cash or C.O.D. Circulars free. 
Gilson Slide Rule Co., Stuart, Fla. 

, , " " 1 1 1 1  ' J , . I  Slide Rule Makera aince 1915 

INCORPORATCD, HAf?TrOilfo. C",.." 

There is no substitute for the 

STEBEO-�IIBBOB 
This s c i entific m irror gives a n  enlarged,  
undistorted,  vivified image of  every pic­
ture .  
For smal l  photos and for i l lustrated post  
cards we have succeeded i n  developing the  
C A R D  and PHOTO S T E R E O - M I R R O R, 
more useful than the stereoscope. 
Ladies are pleased with the B EA U T Y ­
M I R R O R .  D o c t o r s  w i t h  the X - r a y  S T E­
R E O - M I R R O R. 

O rder a Stereo- M i rror or one of 
its  varieties today. 

Price only $2.25. 

Literature on request 

Nu-Mirror Co. Bridgeport, Conn_ 
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Under side of flo01- polisher, show. 
ing the rotating polishing brushes 

num turbine mounted on its back. The tur­
bine i s  connected to the bag-fitting of  the 
vacuum cleaner by a flexible hose and hol­
low aluminum alloy handle_ 

The housewife disconnects the bag from 
the vacuum cleaner, attaches  the poli sher 
hose, starts the cleaner motor, and lets air 
pressure do the work. The light weight of  the 
aluminum polisher makes its operation easy 
for the woman of  the house, and enables her 
to move the machine anywhere in the house 
without back·breaking effort. 

I SYNTHETIC DRYING OILS 

NEW types of  drying oils have lately been 
developed which are derived from ani­

mal fats by synthetic processes. The new 
oils are said to be cheap and to possess re­
markably good properties for use in  paint 
and varnish films. The films formed from 
them possess remarkable flexibility and 
toughness.-D. H. K. 

"ZIPPERS" ELECTROPLATED 

AND COLORED 

MANUF ACTURERS of textile, leather, 
and other products which use "zip­

pers" in their construction will be interested 
to know that metallic "zippers" are now 
obtainable in plated, lacquered, and colored 
finishes to harmonize with the design of the 
merchandise with which they are used_ 
This develop�ent i s  a product of the Han­
son-Van Winkle-Munning Company, manu­
facturers of  electroplating equipment and 
supplies, who have developed a machine 
which automatically and continuously 
plates the "zippers." 

This machine i s  essentially a conveyor 
mechanism which handles the "zippers" in 
the tapes on which they are shipped_ The 
principle of the machine i s  simple_ It draws 
the tape through the various tanks, cleaners, 
plating solutions, rinsers, in regular order. 

EACH FAMILY HAS 400 
MECHANICAL S LAVES "MORE power to you" i s  no idle toast 

but a prediction to Dean A.  A .  Pot­
ter of  Purdue University who foresees more 
and more power being used in  future years 
to promote general well-being. More com­
fortable living due to air-conditioning, elec­
trical gadgets in  home and business, and 
other improved mechanical devices will re­
quire more power in the near future, he  says. 

Each of  America's 30,000,000 families has 

Uses 200 different accessories. in­
stantly interchangeable in easy­
working chUck. For faster 
better work on all materi � 
a]s. at home. in shop, 
or take to job. Plugs 
in any AC or DC 
sock e t ,  t l 0 vo l t s .  
You'll be amazed a t  
i t s  u n m a tch ed  per­
f o rmanc e .  p r e c i s i on  
and a lm o s t  h U m an 
"response . 

STANDARD MODEL DE LUXE MODEL 
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• 

13 ,000 r.p.Ill. Weighs 2 5 ,000 r. p. m .  Fastest, 
16 oz. $10.75 postpaid ��1�1
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S
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W��� 
with 3 Accessories. weight, 12 oz. $18 .50 post-

paid with 6 Accessories. 
GET A DEMONSTRATION 

at Hardware. Tool or Dept. 
Stores, or let us send either. 
model on to-days Money­
back Trial. Catalog Free. 
New ROUTER and SHAPER 
C o n ve r t  y o u r  D e  Luxe 
H andee into an easy-to­
handle Router o r  Shaper. 
that will inlay, rout, carve. 
make molding cuts to 100th 
of an inch accuracy . $12 .50. 

Chicago Whee l & Mfg. Co. , 1 1 0 1  W. Monroe 51 . ,  Depl . E, Chicago , I I I. 
- - - - - - - - - - - - - - - - - � 
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e
�d�&Scnd C.��g • I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

OIt�Lg}�! 10 ACA D B M� 
F u l l y  accred ited. Prepares for college or business.  
Able facu lty. Small classes. Su pervised study. 
Lon"er School for smal l  boys in new separate 
building. H ousemother. R.  O .  T. C. F i reproof 

builcling-s. Inside swi m m i n g  pool . All athletics.  
Best health record.St\ldcnt.'! from 27 states and othcr countries. 
C�ta.lo�. 4 1 st year. Dr • .I. oJ.  Wicker. Pres .. Box J. Fork Union. Virginia. 

A N O T H E R  W I N N E R /  
Highest Quality • 

ARISTO 5- Feature C H RO N O G RAPH 

TIMEPIECE 
The finest Ar i sto Stop Watc h .  Wr i st Watch Comb i nat ion .  
A seventeen ·jewel m ovement encased i n  a beaut i fu l ly  
fash ioned i m ported sta i n l ess steel case. F i ne E n g l i sh  
P i g sk i n  strap and stee l  buckle.  
l .Full tInge dial for  rdiable Time·Keeping. 
2 .Precision Stol) Watch recording I ·5th seconds up to 3 0  :'I.linute.'!. 
3 .Time-out fe:ltnre for eliminatinl!; interrUptions. 
4.1'elemeter readinll:8 for telling Gunfire or Lightning distance by 

light nnd sound speed.'!.  
S .�l������leter for re:lding speed in m ile.'! per hO�lr on measured 
GUARANTEED fullv nguin�t Rel!;ular Retail Price $50.00 
IPech:lllicai defect for 1 y ear SPECIAL ONLY$35 00 Same model  in yel low g o l d  fi l l ed ,  L ist $70.00 -
S P E C I A L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  $49.00 
In 1 4 K  sol i d  go ld,  L i st $ 1 25.00 ; S P E C i A L  . . . . . . . . .  $87.50 

Sent C. O . D . or  Send Cheek or Money Order to 
A R ISTO I M P O R T  CO. I N C. 

Dept. 8S,  630 F ilth Ave., N_ Y. C. 
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The Editors Recollllllend 
Best Sellers in Science 

1 .  SOILLESS GROWTH OF PLANTS-By Carleton Ellis and Milton W. Swaney. 
Complete information.  popularly presented. regarding t h e  problems and difficulties of t a n k  
farming. Formulas f o r  chemicals a n d  instructions for p reparing tanks a n d  o t h e r  containers 
are given . Recommended to both experimenters and commercial  growers.-$ 2 . 9 0  po stpaid.  

2.  KNOWING YOUR TREES-By G. H. Collingwood. 
Fifty conllllon trees of t h e  United States .  each tree discussed in a two - p age s p r e a d .  with 
pictures of a typical tree,  of foliage or fruit, and of the trunk, and a drawing of the United 
States showing natural range of the tree.-$ 1 . 1 5  postpaid.  

3 .  THE ENGINEER'S SKETCH·BOOK OF MECHANICAL MOVEMENTS-By 
Thomas Walter Barber. 

\Vorking drawings of practically every conceivable movement, device,  appliance, and con­
trivance employed in the deSign and construction of machinery for every purpose. Nearly 
3000 illustrations.-$4.45 p ostpai d. 

4. THE MATTHEWS·NORTHRUP NEW INTERNATIONAL ATLAS AND ILLUS· 
TRATED GAZETTEER. 

Complete detailed m a p s  of all  sections of the world plus a gazetteer with comp a c t  descriptions 
of countries, cities, a nd physica l features. Highly recommended a s  an office 0 1' home 
reference.-$3 . 1 5  postpaid. 

5. A MARRIAGE MANUAL-By Hannah M. Stone, M.D., and Abraham Stone, M.D. 
A practical guide to sex and m a rriage, covering fitness for marriage, mechanism of re­
production, prevention of conception, and similar vital  subj e c t s .  Answers questions most 
often asked these authors by their consuitant s .-$2 . 65 postpaid . 

6. THE ART AND S CIENCE OF MARRIAGE-By Esther B. Tietz, M.D., Ph.D., 
and Charles K. Weichert, Ph.D. 

A well ·balanced, authoritative study of the body and i t s  functions, including the repro­
ductive system,  and a practical discussion of courtship and marriage.  Hecommended especially 
for engaged couples.-$2.65 postpaid.  

7. MANAGING YOURSELF-By Milton Wright. 
Read It, do what it telis you, and you will have succeeded In elevating ;'ourself by your own 
bootstraps Into a better personali t y-more able,  more likable . therefore more s uccessful. 
This has enjoyed a wide s a le.-$2.65 postpaid. 

8.  SCIENTIFIC METHOD-By F. W. Westaway. 
An omnibus of the scientific method for those who wish to learn to think straight. Clearly 
written for the serious person who, after reading it, will feel that his thinking p rocesses 
have been melted down and recast .-$3 .95  postp aid. 

9.  MATHEMATICS FOR THE MILLION-By Lancelot Hogben, F.R.S. 
A book by a scientist not primarily a mathematician , Intended as a help to millions who have 
"forgotten their mathema tics. "  For l aymen who would like to remember e asily.-$3. 95 po stpaid . 

10.  FREEHAND AND PERSPECTIVE DRAWING-By Herbert E. Everett and 
William H. Lawrence. 

An explanation of the perspective of simple forms and more complicated ones such as, for 
example, a many·gabled hous e, elaborate column capitals, and lIoral designs.-$ 1 . 65 postpa i d .  

11. SCIENCE EXPERIENCES WITH HOME EQUIPMENT-By C. J. Lynde. 
A book of 200 simple home tricks based on physical laws, each experiment being illustrated 
and Its principle explalned.-$ 1 .3 5  postp aid . 

12. THE HANDY MAN'S HANDBOOK-By C. T. Schaefer. 
Fourth edition of a very popular book-a pra ctical manual on the use of tools and how to do 
all sorts of odd jobs a round the home.-$ 1 . 1 5  postp aid. 

1 3 .  AIR CONDITIONING IN THE HOME-By Elmer Torok, M.E. 
Fundamental principles of air conditioning. Various kinds of equipment and what each will 
do, and how the equipment is installed and operated.-$3 .20 postpaid. 

14. A RMATURE WIN DING-By David P. Moreton, Carl H. Dunlap, L.  R. Drinkall. 
Construction, winding , and repairing of A.C. and D . C. motors and generators, all steps 
clearly shown in photographs and drawings. Pra ctical.-$ 2 . 1 5  postpaid. 

15. ATOMIC ARTILLERY-By John Kellock Robertson. 
Electrons, p rotons, positrons, photons, neutrons,  and cosmic rays in plain language . Also 
transmutation of the elements and manufa ctur e  o f  artillci al radioactivity.-$2.40 postpaid.  

16. SUNSPOTS AND THEIR EFFECTS-By Harlan True Stetson. 
An outstanding sdentist discusses sunspot effect on e a rthly things : plants, vintages , radio . 
business, weather, and many other things touching human life and activity. Popular and 
readable.-$2. 1 5  postpaid. 

1 7 .  SHIPS O F  THE WORLD'S BATTLEFLEETS-Edited by Pay.Lieut. Comdr. 
E. C. Talbot.Booth, R.N.R. 

Essential facts regarding the p rincipal ships in the n avies of the impo rtant powers, with de· 
tails of construction, silhouette drawings, and a l a rge number of photographs.-$ 1 . 65 postpaid.  

1 8. THE MYSTERIOUS UNIVERSE-By Sir James Jean,�. 
Covers a remarkably broad territory, touching on everything new in modern phys i c s ,  a s ­
trophysics,  a n d  cosmology. :Many m e n  of science n o w  a r e  leaning toward a nOTI-materialisti e  
interpretation of t h e  universe and Jeans is o n e  of these.- (Formerly $2 . 4 0 . ) Now $ 1 . 1 5  p ostpaid. 

19 .  THE ROMANCE OF ASTRONOMY-By Florence A .  Grondal. 
The author writes for the average reader who would like to know mOre about the stars  and 
the planets.  Her book brings to life the facts of astronomy th rough picture and st01')' . Illus ·  
trated with striking photographs a n d  diagrams .- ( Formerly $ 5 . 0 0 . ) $ 1 .8 5  postpaid. 

20. SNAKES OF THE WORLD-By Raymond L. Ditmars. 
Probably the most readable, attracti v e  and extensive discussion of the subject yet offered t o  
t h e  general reader.  I t  discusses t h e  more ihan 2000 different kinds o f  snakes.  A superb 
coliection of illustratlons.- ( Formerly $ 6 . 0 0 . )  $2. 1 0  postpaid. 

2 1 .  SAILING CRAFT-Bv Edwin J. Schoettle and Others. 
An authoritative account of sailing craft by experts. Chapters on boa t design i n � .  catbo a t s .  
r a c i n g  s c o w s ,  1 5 - a n d  20 -foot s n e a k s .  Wee Scots,  models and t h e  sa iling of models, etc .  A 
book for everyone who likes boats,  sails  boats, or owns a boat.-Illust rnted .- ( Formerly 
$ 1 2 . 0 0 . ) -$2.75 postpaid. 

( Write us for information on b ooks on any subject which interests you.) 

For Sale by : Nov. ' 3 8 .  

SCIENTIFIC AMERICAN, 24 West 40th Street, New York City 
I enclose $ . .  for which please forward at once books Nos . 

Name 

Address . . . . . . . . . . . . . . . . 
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the mechanical equivalent of  more than 400 
human slaves available day and night, Dean 
Potter reminded the scientists. This means 
10 horsepower for each person or more than 
1 Y:l billion horsepower in all. 

The bulk of America's power will continue 
to come from coal as it  does now, Dean Pot· 
ter states. Stationary coal·burning steam· 
electric power plants now produce electricity 
at a cost of four to six tenths of a cent per 
kilowatt·hour. 

Research to solve the power problems of 
the future was urged by Dean Potter. For 
instance, now it i s  cheaper to haul coal 900 
miles than to transmit electrical power 200 
miles. The steam locomotive is  to remain the 
main source of power for railways, although 
electric and Diesel locomotives will find 
larger use. Now electric locomotives are only 
2 percent of those in use and internal com· 
bustion engines less than one half of one 
percent. 

Trucks, buses, and tractors will use more 
engines of the Diesel type, Dean Potter pre· 
dieted; while passenger autos are destined to 
be safer, more economical, and more power· 
fuI.-Science Service. 

THOUSANDS OF WOMEN 

ARE DUPED 

THE feminine side of the birth control 
business is  appalling. Women spend 

200,000,000 dollars yearly for millions of 
devices, instruments, j ellies, powders, and 
liquids, totaling at least 636 different brands, 
sold largely under the deceptive advertising 
term "Feminine Hygiene." Not one of them 
has been proved to be entirely effective 
when used alone, and some of them are 
potentially dangerous. Physicians have as· 
serted that not one of  the products thus 
advertised cures or prevents venereal dis· 
ease and that the normal female organs have 
no need for such hygiene. In fact, too fre· 
quent attempts at cleansing may even cause 
inflammation. Some of the numerous fern· 
inine products may not be  harmful in them. 
selves. Nevertheless they may cause incal· 
culable harm when advertised under a 
slogan that the public understands to mean 
contraception. "Feminine hygiene" products 
may even be advertised as "sure, safe, and 
dependable," but where the advertiser 
means "sure, safe and dependable for fern· 
inine hygiene" the purchaser interprets it 
to mean sure, safe and dependable for con· 
traception. Perhaps only physicians know 
that no "feminine hygiene" products are 
"sure, safe and dependable" contraceptives. 
The result o f  such advertising is  that thou· 
sands of women are duped. There is not 
one product on the market that is 100 per· 
cent efficient as a contraceptive measure. 
-Journal of th e American Medical Associa· 
tion . 

ELECTRIC AL B ABY 

B LAN KET 

THOSE who remember General Electric's 
development of an electrically heated bed 

sheet, which had the virtue of supplying 
sufficient heat under absolute control with· 
out the burdensome weight of heavy bed 
covering, will be interested in a new baby 
crib blanket constructed along the same 
lines. This blanket is  fully automatic, in 
that it adapt s itself to  changing weather 
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conditions during the night and maintains 
a pre-set temperature leveL Despite the wir­
ing contained in its double thickness, it 
can be laundered easily and i t  is  shockproof 
when wet. I t  i s  connected to the ordinary 
household circuit of 1 1 5  volts but a trans­
former reduces this voltage to  18, a voltage 
which i s  not even strong enough to provide 
a tingling sensation when passed through 
any part of the body. 

STEAM 

A PASSENGER locomotive uses 
from 70 to  1 2 0  gallons of wa­

ter per mile ; a freight locomotive 
uses from 150 to 350 gallons for the 
same distance. 

WOOL-LIKE FIBER 

FROM S KIM MILK 

A SYNTHETIC fiber having the appear­
ance of wool can be manufactured 

from casein, a milk by-product,  by a process 
devised by Stephen P.  Gould and Earl O. 
Whittier o f  the B lll'eau of Dairy Indnstry, 
United States Department of Agriculture.  
The process is  similar to that used in mak­
ing viscose rayon from cellulose, and public 
service patent s, applied for by the Bureau, 
are pending. 

In Ttaly, where a somewhat different pro­
cess for making casein fiber was announced 
three years ago, prod uction is already On 
a commercial scale. Most of the fabrics, 
however, are half synthetic and half wooL 

To make the fiber, casein is softened in 
water and dissolved in a solution of caustic 
alkali. It  becomes a thick, sticky mass and 
is  carefully worked into the proper con­
sistency by aging, addition of modifying 
agents, and dilution. The mass i s  then forced 
through multiple spinnerets of the kind 
llsed in making rayon. The fibers arc sep­
arated and hardened in an acid bath contain­
ing formaldehyde and modifiers. 

Synthetic fiber produced in  this manIler 
has a chemical composition almost identical 
with wool except for a lower sul fur content . 
The fiber is faintly yellow in color and close­
ly resembles best grade, thoroughly washed 
and carded, Merino wool, the finest size 
marketed. The casein fiber has the char­
acteristic fine kink of natural wool and may 
be blended with it to make a product that 
has the resilience of pure wool . Synthetic 
fibers with this kinky structure have been 
made from plant materials recently, hut 
they do not take wool dyes. 

Because the fibers are smooth, rather than 
scaly like natural wool fibers, they cannot be 
felted. For the same reason, however, the 
synt hetic fiber does not shrink as much as 
wooL By varying the acid hath in manu­
facture, the fiber may be made either soft 
or harsh to the touch. The softer grades, 
while not as strong, make up into knitted 
garments which may be worn next to a 
sensitive skin which cannot tolerate knitted 
wool. 

Because casein fiber has been produced 
in  this country only on an experimental 
basis, commercial costs have not been defi­
nitely determined. Gould and Whittier be­
lieve, however, that it can be manufactured 
to be sold at a price on par with that of 
rayon, which is abont 50 cents a pound. 

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

THERE IS ONL Y ONE " WALDORF" 

Its towers, sharply e tched against the sky, are modern 

as tomorrow . . .  yet its tradition of hospitality goes back to a 

grand an d spacious age. 

Its glamorous restaurants, fa yo rite gathering-places of 

metro politan society, are vibrant with music and gaiety . . _ 

while above, its rooms are star-quiet in the night, peaceful as 

the hills of home. 

Its guests include the great ones of a busy world _ . _ 

and the quiet, unassuming people who make that world go 

'round. 

THE WALDORF-ASTORIA 
P A R K  A V E :\, l' E  • 4 9 T H  T O  5 0 T H  � T R E E T S  • N E W  Y O R K  
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I N T R O D U C I N G  

THE NEW 

W I L L O  
PLATE AND FILM PACK 

CA�IERA 
WITH CARL ZEISS 

TESSAR 14.5 LENS 

IN COMPUR SHUTTER 

-Very thin and compact. 

-Double extension bellows. 

-Shutter speed up to 1/250 
part of second. 

-Eye and waist level finder 
as well as direct wire finder. 

-Picture size ( Plates 6.5x9 
cm. )  (Film Pack 214x3 % J . 

-Camera is 3 % "  wide, 4% " 
high, 1 112 "  thick. Weight 
114 lbs. 

-Price includes 3 plate hold· 
ers, film pack adapter and 
ground glass panel. 

PRICE 

•" 
" . : .. 

Send lor 
Booklet W.I.L. 

Worl d ' s  Larg est Exc lusive Camera 
S u p p l y  H ouse 

S C I E N T I F I C A M E R I C A N  NOVEMBER . 1938 

Conducted by J A C O B  D E S C H I N 

SEEING DOUBLE 

U
PON the simple fact that one eye sees 

a different aspect of the same subject 
t han the other, is  based the fascinating art 
of stereo photography, now slowly returning 
to favor after a long neglect. Various ex· 
periments may be employed to illustrate this, 
as by holding an object at arm's length and 
observing the subject first with one eye and 
then with the other. The subject will appear 
slightly different in each case. By using both 
eyes at the same time a single image of 
natural solidity is  seen. 

The stereo camera in essence is simply 
two cameras in one box, divided by a par· 

For projecting stereo photo graphs 

tition in the center. Each "camera" has its 
own lens, diaphragm, and shutter and the 
pictures are taken side by side on a single 
film or plate. The lenses are identical and, 
imitating the separation of the eyes, are 
placed about 2% inches apart. As with 
human vision, the image recorded by one of 
the camera lenses is  slightly different from 
the other. 

How a projected stereo photograph 
looks when viewed without glasses 

The resulting negatives mllst be printed 
differently from the method employed in 
normal, single.lens photography ; that is ,  two 
prints are made, one for each of  the reo 
corded images. These are mounted side by 
side and viewed by meaus of a stereo viewer. 
However, since the images are inverted duro 
ing the exposure, it is necessary to separate 
the double print by cutting across the center 
and interchanging or transposing the prints 
so that the picture taken with the left lens 
i s  viewed with the left eye and the p icture 
taken with the right lens i s  viewed with the 
right eye. Where transparencies are made, 
correct printing is assured through the use 
of a transparency frame designed for the 
purpose. 

Among the better type of stereo cameras 
are the Heidoscop and the Rolleidoscop ; 

A typical pair of stereo photo graphs 
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among the cheaper is the English Stereo 
Puck, a box camera type using 2% by 3% 
inch roll film and providing eight pairs of 
stereo pictures. Both the Heidoscop and the 
Rolleidoscop are available in models giving 
6 by 13 em or 4.5 by 10.7 em stereo pictures, 
the one taking plates, the other roll film. Both 
are of the reflex type. 

Single lens cameras have been success­
fully adapted to stereo work by shifting the 
position of the camera from 2Y2 to 2 %  inches, 
after the first exposure, to make the second_ 
This adaptation of the single lens camera 
to stereo photography is limited, of course, to 
still subj ects. Special stereo heads provid­
ing for the exact shifting of the camera for 
the two stereo positions are available as 
accessories for such cameras as the PIau bel 
l'dakina, the Rolleiflex, and the Leica. For 
the latter camera there is also available the 

Stereo attachment for Leica 

Stereoly Attachment, which contains two 
prisms positioned 2 Y2 inches apart and slips 
over the regular 50-mm lens of the camera 
to reproduce two images on the single Leica 
negative. 

For viewing stereo pictures a variety o f  
optical stereoscopes are available providing 
a magnified image. These range from the 
simplest device, such as the Eho Stereo 
Viewer, to the most elaborate viewing cabi­
nets, which take stereoscopic prints or trans­
parencies and automatically change from 
one pair of stereo pictures to the next. For 
proj ecting stereo pictures, the makers of the 
Leica camera have recently adapted their 
Stereoly Attachment for use on the Leitz 
VIII-S projector, with a pair of Polaroid 
filters mounted over the attachment. Since 
the screen shows two overlapping images, as 
shown in one of the illustrations, it is nec­
essary for the spectator to wear a pair of 
glasses, the lenses of which are polarizing 
filters. 

THOSE VACATION S H OTS 

N OW comes the reckoning. You took 
pictures galore, of course, but how 

many were worth the takin g ?  How many 
are worth the printing ? Far from the be­
witching influence of the subj ects, you may 
now take stock and decide. Study the nega­
tives carefully, proj ect them under your 
enlarger, give them every chance. If  the 
whole negative looks disappointing, maybe 
a part of it is worth while. If the negative 
won't stand up at all and is a complete flop, 
why waste precious time in  printing it, even 
if  "j ust for the record ? "  The time wasted 
in printing bad negatives may well be de­
voted to greater thoroughness in processing 
the really good negatives. And if the total 
of  prints that may result from this weeding 
process is far less than the total of  nega-

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

PLAN NOlV 
to Enter the Third Annual 

Scientific American 

Amateur Photography 
Contest 

--- e ---

$225 in Prizes 
--- e ---

For complete details and rules, see 

page 209 of our October issue 

tives you brought back with you from vaca­
tion, you may be sure your album will take 
on a finer dignity by the inclusion only of 
good pictures and the complete absence of 
the bad and indifferent ones. 

AT THE GAME 
"AND a Goodly Crowd was There" is a 
.tl. type of picture that may be shot at 
almost any outdoor game. The audience is 
sometimes worth more attention than the 

"And a Goodly Crowd Was There" 

game itself. Sections or small groups or in­
dividuals offer many striking opportunities. 
In the illustration, the view was arranged 
to show the crowd in the extreme fore­
ground so that the interesting cloud forma­
tion would also be included. 

CANDID S HOOTING 

THE candid subject still remains one of 
the most attractive fields for the user 

of the miniature camera. It was our good 
fortune recently to  spot one such opportunity 
while strolling through a park one sunny 
afternoon. The "Crossword Puzzle Addict" 
was the result. Happily we had with us the 
twin lens reflex camera, which proved ideal 
under the circumstances. The subject was 
silting at one end of the bench and we 
waited our chance until the park bench sitter 
at the other end decided to walk on, thus 
providing us with an ideal camera location. 
We turned the lens of the camera toward the 

WILLO 
P A P E R  N E G A T I V E  

O U T F I T  
COMPLETE WITH 

RETOUCHING STAND 

And Full Working Instructions 

Here's the complete outfit-Every­
thing you need. You can retouch 
negatives up to 1 1" by 14", either 
vertical or horizontal. In addition, 
the stand may be used for coloring 
and viewing transparencies. 

This stand is  sturdy, well built­

well ventilated. Illumination is  

provided to  make ac-
cessories visible while $450 
working. 

C amplete ]nstructlO I1S for makill{f paper 
n egatives-sold separately in cOll vCJlic i / t  
pocket folder . . . . . . . . .  35¢ 

D U S T O F F  
P H O T O  B R U S H  

A Camel Hair Brush 
in a Dustproof 

Spiral Case 

265 

Use the DUSTOFF Photo Brush 
before you shoot :-rid all dust 
from your lenses, shutter and 
other parts of your camera and 
equipment. 

Opened 
Actnal Size 

Use the DUSTOFF Photo Brush 
in your dark room :-rid all dust 
from your n egatives and en ­
larging equil)luent. 
The DUSTOFF Photo Brush is 
built In a dust and rust proof 
niel,el ]llated case with a black 
enamel cap. Lift the cap, twist 
the base and the camel hair 
brush spirals up fol' instant use.  

PRICE 5100 
MAIL ORDERS FILLED 

World's  larg est Excl usive Cam era 
S u p p l y  H o u s e  
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L E A D E R S H I P  

It is no over-statement to say that the genius 
of O skar B a rnack revolutionized photo graphy by 
giving to the world the Leica,  an instrument 
basically sound in purpose, fundamentally cor­
rect i n  principles o f  design, and capable of any 
photographic task. Photomicrography, photo­
macro graphy, action shots, wide-angle work, 
telephotography, portraiture, studio work, candid 
shots in color o r  in black and white are all made 
possible with this one basic camera. The Leica,  
made with m icroscopic precision by trained 
craftsmen, is a continuing development and re­
finement of the original camera conceived by 
Oskar B a rnack-a compact, streamlined camera 
that no imitator has ever quite succeeded in 
equaling· for accuracy and versatility. To day, 
there are more than 500 ac cessories available 
to the Leica owner-interchangeable lenses, en­
largers, proj e ctors, developing and printing ap­
paratus, copying devices, rapid winders, are only 
a few of these accessories designed to b roaden 
the photographic capabilities of the Leica. Each 
is carefully and precisely built after character­
istic Leica methods. Truly it can be said, 
"Leica is more than a camera ; it is the basic in­
strument for those who are seeking n-ew ways 
in p h otography." 

The< Leica M o d e l  I I I  b 
with Leitz Xenon 1 : 1 .5 
S peed Lens a n d  R a p i d  
W i n d e r  is  t h e  m i n i a ·  
ture  ca n d i d  c a m era a t  
p e rfect i o n .  

L E I C A TH E O R I G I N A L  M I N I ATU R E  
CAN D I D  CAM ERA 

E. L E I TZ, I N C. ,  730 F i fth Avenue, New York C ity, Dept. 84 

DISTINGUISHED 
MINIATURE CAMERA 

• Ultra-Compact a n d  streamlined 
• Needle-sharp pictures 
• Fast and famous Trinar F / 2 .9 lens 
• S imple and economical operation 

• Front lens focusing 
• Makes 12 pictures 2 �  x 2 � "  or 1 6  

pictures 1 Ys x 2 � "  o n  # 1 2 0  film. 
With Trinar F/2.9 in Compur . . . . . . . . . . . . . . .  $ 3 6 . 5 0  
With Trinar F/2.9 i n  Prontor I I . . .  . . .  $ 3 3 .5 0 
With Victar F / 4.5 in Prontor II . . . . . . . . . .  $26.50 

LiteratuTe on request 

M I M OSA A M E R ICAN CORP. 
485·5th Ave., N .  Y. 

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

subject but observed the image at right 
angles. After focusing quickly and setting 
the camera in position, we poised the finger 
on the release and watched the subject di· 
rectly, snapping the picture at f / S.6 and 
1 /S0 of a second. 

VIEWERS 

A NUMBER of negative and transparency 
viewers have recently been placed on 

the market along with several types of trans· 
parency frames. While principally intended 
to furnish a pleasant method of viewing 
3S·mm color transparencies, these viewers 
offer a convenient means for examining 
3S·mm negatives under ideal conditions ; that 
is, by transmitted light evenly distributed 
over the area of the negative, and with the 
aid of a magnifying lens fixed in the device. 
In this way negative strips are easily ex· 
amined for sharpness, for contrast, and gen· 
erally as to their suitability for enlargement 
either in whole or in part. A device of this 
sort would seem to be almost an essential in 
the equipment of every user of 3S·mm nega· 
tives. 

HOME-MADE NEGATIVE 

HERE'S an idea for those who have 
access to discarded Agfa cut·film con­

tainers. The enclosure, a drawer·type box 

Film file 

which contains the film, is  used for filing the 
resulting negatives. The box itself is  open 
at one end, a hinged end serving as cover, 
as shown in the ill ustration. The negatives 
are filed in individual glassine envelopes as 
a protection in handling. The top of the box 
is covered with a white sheet of paper on 
which is indicated a list of the enclosed 
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. =#� h the 1hUJ­
RSAL DEVELOPER 

Get th e utmost  i n  to n a l  
va l u e s .  U s e  Q u i n o l i n .  For  
by d i re c t  d e v e l o p m e n t  
Q u i n o l i n  deve lops  pr i nts of 
b l a c k  a n d  b l u e  b l a c k  with 
C h l o r i d e  a n d  B r o m i d e  
Pa p e rs a n d soft warm to n e s  
of b l a c k  a n d b l a c k  brown 
with  C h l oro· Brom ide P a p e rs.  

32 oz. bottle 1.25 
16 oz. bottle .75 

T I LT- O - R A M A, J R .  
A rea l precision�made 
tri pod top that wi l l  
fit every camera a n d  
every tripod. M a d e  
with a n  adj usta b l e  
b a l l  socket. i t  perm its 
you to focus your 
camera i n  any d i rec· 
tion a n d  angle .  B u i l t  
of ha ndsomely p o l ­
ished a l u m i n u m ,  it i s  
ideal  f o r  " a n g l e  a n d  
l a ndscape" photogra­

� 

. .  '.- )�!'l . � . . 
. 

phy. The TI LT·O·RAMA, Jr. is I ight·as·a.feather,  
and is perfectly trustworthy. Priced at o n l y  . . . .  $4.50. 

TRI-TI LTO P 
The sensation a l  ro­
tati n g  and ti lt ing 
tri pod top,  at a 
price that is rid i c· 
u l o usly low. Sma l l  
i n  size, b u t  a rea l 
g i a nt in perform­
a nce. The T R I ·  
T I LTO P wi l 1  t i lt  t h e  
camera to a ny an ­
g i e ,  a nd wi l l  roo 
tate to a ny de· 
g ree clearly en­
graved o n  the cir­
c u l a r  base. It wi l l  
hold your cam era 

evenly  and securely. You can buy it for only $2.50. 

At Your Dealer-or-Order Direct! 

D o  Your Christmas Shopping Now! 

H E N R Y H E R B E R T 
4 8 3 . 4 8 5  F i f t h  A "e n u e ,  N e w  Y o r k ,  N. Y .  
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Miniature 2fo x 3X 
-SPEED -I3RAPJIIC 

with B u i lt-i n  Focal P l a n e  
S h utter Flash Syn c h ro nizati o n  

Here's your chance to own the camera hit o f  the 
year ! It has everything-and its price, complete 
with 4 % " , F . 4 . 5  Zeiss Tessar lens in new style 
Campur Shutter, is only $117.00.  $25.50 down and 
] 2 casy monthly payments of $8.85 on the Klein 
& Goodman Time Payment Plan-financed through 
Commercial Credit Co. Down Payment includes 
one year's insuran�e against loss. theft Of damage. 

L I B E RA L  A L L O WA N C E  F O R  YO U R  C A M E RA !  
Its trade -in value may equal or exceed the down 
payment on this American-made , Prize- 'Winning 
Miniature 2% x 3'4. Speed Graphic. 

F R E E ! k�ro�r!fi�I�1�:y��!tii'J��ww�h�D�p���t��t 

KLEIN & GOODMAN 
Everything Photographic I 1 8  South 1 0th St. Phi ladelphia.  Pa. 

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 

Now anyone can en­
large miniature films to 
g'Cllel'Ol1S album size with 
l e s s  effort than m aking 
a contact print, and at 

Makes 3 Y2 x5" enlarge· 

ments for slightly over 

one cent and 2 Y2x3 1/2 " 
enlargements for less 

than one cent per print. 

( Equivalent sections of 

negatives up to 4x5 " . )  
Does not require special 

no greater cost. No focusing required.  
Simply insert the paper,  press switch 
a few seconds and the enlarg'ement 
i s  I'eady for dcnlop ment. ASK YOUR DEALER 
Descriptive Folder on request. 

Federa l Stamping and 
Engineering Corp. 

Dept. SA·S 25 Lafayette St., B rooklyn,  N. Y. 

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

negatives, together with pertinent exposure 
and other data.  The front end of the box 
is lettered with some general classification 
covering the entire contents. The whole 
arrangement affords a convenient system of 
filing large negatives as well as prot ect ion 
against dust . 

CHROMIUM-PLATED 

ALUMINUM CAMERAS 

EXCITING considerable comment is the 
process of chromium·plating aluminum 

discussed in an article in the July, 1938, 
issue o f  Scientific American. One of the 
first to take advantage of the new develop· 
ment is  the Eastman Kodak Company, which 
is using this process on the new Super­
Kodak Six-20 and the recently announced 
Bantam //4.5 cameras. 

FILM RATINGS 

RECOMMENDED ratings for the new 
Eastman films recently announced in 

the "What's New" columns-Super XX, 
Plus X, and Panatomic X-are listed for 
Weston and General Electric meters as fol· 
lows : 

For Weston Meters : Daylight Tungsten 
Super XX 80 128 50 80 
Plus X 40 64 24 40 
Panatomic X 24 40 16 24 

For General Electric 
Meters : 
Super XX 128 80 
Plus X 64 40 
Panatomic X 40 24 

The second columns in the Weston figures 
provide for somewhat less dense negatives, i 
while the ratings for the General Electric 
meters may be increased proportionately. 

Writes Paul Favour, Manager of East­
man's Service Department : 

"The values in the left-hand columns do 
not represent the least exposure which will 
give the best possible prints. They include 
a safety factor to take care of variations in 
the use of the exposure meters and in the 
handling of the photographic materials. On 
the average, the exposure called for by these 
numbers is  more than twice that actually re­
quired for the best possible prints, but de­
creasing the exposure by that amount i s  not 
recommended unless the operator is  thor­
oughly familiar with the characteristics of 
his exposure meter and of ordinary dark· 
room practice. The Weston numbers in the 
right-hand column represent a safe decrease 
in exposure under these conditions." 

VERSATILE DARKROOM 

PAIL 

FOR waste prints and other waste that 
piles up in the course of an evening's 

work in the darkroom, some amateurs use 
an ordinary galvanized tin or iron pail. 
However, experience has shown that a pail 
of this type soon corrodes and becomes ob· 
j ectionable in other ways, chiefly odorifer· 
ous. One might use a paper carton or a 
similar container. and throw it away, con­
tents and all, but it would become some­
what of a chore after a time to make sure 
of providing such a container every time 
one is  ready for the darkroom. 

What's wrong with using a white enamel 
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8 good pictures 
out Of 8 

COLOR or black and white ­
it's a thrill to get all your neg­

atives  correctly exposed so that 

prints or transparencies come back 
clear and sparkling. And it's not 
difficult. 

The General  Electric  exposure 

meter will give you the correct 
camera setting for all your pictures 

- for any type of film or camera. 

Now, there's no reason to waste 

film or lose the record of your 

favorite scenes. The G-E meter 

will get each picture for you ­

quickly, easily. 

See your photo dealer. He will be 

glad to show you the G-E meter 

and explain why its sensitivity, 

directional effect, and accuracy 

enable you to take better pictures. 
General  Electr ic ,  Schenectady, 

New York. 

General Electric Com pany 
Dept. 6K- 2 0 1  
Schenectady, N. Y .  

Send Bulleti n GED- 6 7 8 A, whi ch shows the im­
proved G-E exposure meter and explains its use 
under all light conditions.  

Name _ _ _ _ _ _ _ _ _ _ _ _ _  . .  

Address . . . . . ................................ ......... .. ................ . 

City . . ......... ........................ . . .... . .. State ............  . 
430·115H 
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Can't risk poor exposures or wasted film 

in professional work • . .  so professional 

photographers everywhere use the 

WESTON Exposure Meter. So do wise 

amateurs who have found this the sure 

way to insure perfect exposures, every 

shot. The WESTON is compact, inex­

pensive, and easy-to-use. Simply point 

it at the subject, and it tells exactly how 

to set your camera. Makes each shot cer­

tain . . .  indoors or out, and with any 

camera or film. See the WESTON at 

dealer's, or send coupon for literature. 

W E STO N � Exposure Meter 
W�ton Electrical Instrument Corporation, 
634 Frelinghuyaen Ave. , Newark, N. J.  

Send fuU· information on the WESTON Junior. 

Ji8nlO __________________________________ __ 

Address ________________________________ __ 

City State 

The camera they 
are all talking about. 
Has all the wanted 
features. • Reflex 
Focus . Focal Plane 
1 / 5 0 0th shutter . 1 2  
Pictures 2 V4 X 2 %  in. 
on 1 2 0  film. See the 
Korelle-Reflex before 
you buy. Catalog 
No. 7 3 8-B F R EE. 

Ch 1 1 1 .  

MAKE YOUR C A M E R A  B R I N G  
YOU A CAS H I N COM E Easy-
to-Learn, Spare Time Course Prepares 
You For Exciting Profession. You can 
earn Money While You Learn ! Cam .. 
era Reporting for scores of publications. �81&�F?'��\:N���ii��iu��� n�fu�� color photography ! r-==�=� 

Low Cost _ Ea�il i!���a:n�api�':' r:,����,\�:��� 
Beautiful Free 32-Page Photo-Illu.: :��t°,fH"8'l\ _�� 
trated Book. WRITE AT ONCE ! GRAVING COURSE. 

TAS O P E' SCHOOL OF MODERN PHOTOGRAPHY 
Dept., I I  K8 Aurora, Missouri 

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

pail ? Not only is such a pail a good looking 
darkroom accessory, but it is  easily washed 
and cleaned after a night's work, and it 
does not rust. Furthermore, a pail of the 
proper size may also be used for mixing up 
a good quantity of hypo fixing solution. 
Every darkroom addict knows what a 
nuisance it is to mix up a quantity of fixer 
with the regular darkroom graduates. The 
white enamel pail should offer a welcome 
solution to a vexing problem for many, as 
it has for this department . 

WHAT'S NEW 
In Photographic Equipment 

{,{(,If J' O l t  arc il l tc1"cstcd in al lY of the items 
u.... describcd beloUl, all d ca l/not  fi11d thetn in 
our advertising columlls or at ;},oar photo-
graph ic dealer, we sh all be glad to tell ;yon 
uJll crc YOH cau [Jet the111. Please accmnpallY 
your request by a stamped cnvelope. 

SUPER SPORT DOLLY, with built-in visual type 
exposure meter ( $65.00 to $82.50, depend­

ing on lens and shutter equipment ) :  Has 
built·in range finder of split·field type. Avail­
able with Schneider Xenar and Zeiss Tessar 
//2.8 lenses in regular Compur delayed-action 
shutters with speeds of 1 second to 1/250, 
and Com pur Rapid with speeds up to  1/400. 
Uses 120 or B·2 film, taking 16 pictures 1% 
by 214 or 12 pictures 214 by 21;4 inches. 

FILMO 141, available in two models, 141-A 
providing speeds of 8, 16, 24 and 32 

frames per second, and 141-B operating at 
speeds of 16, 32, 48 
and 64 frames per 
second : Declared to 
incorporate improve· 
ments never before 
available to amateur 
m o v i e  m a k e r s .  
Among other things, 

the Filmo 141 features a new "projected 
area" view.finder, the four camera speeds, 
and a single-frame exposure device. The 
Jens is the color·corrected I-inch //2.7 Cook 
and since the camera has the same lens 
mount as the Filmo 70, all lenses used on the 
latter cameras are interchangeable with the 
new model. The selection of focal lengths 
includes 15-mm to 6 inches with "projected 
area" view·finders for each. The view-finder is 
set in a soft rubber cup, thus preventing 
side glare. 

Filmo 141 is small, and weighs only 39% 
ounces. The camera is  j et black and chro­
mium, with inset panels of a new and durable 
hard·rubber composition finished in pin·seal 
grain.  Built into one of the side panels is a 
complete exposure calculator. Available with 
the camera is a leather carrying case ar­
ranged to hold the camera, two film maga­
zines, three lenses, and a complete set of 
view·finder units. 

AMIGO MOTORIAL TRIPOD ( $48 ) : Designed 
for use with both still and movie cam­

eras, all movements being controlled by 
friction, the latter being adjusted to the 
weight of the camera being used. Panorama 
and tilting movements are made on cylindri­
cal bearings, the tripod head carries a rect­
angular platform 1% by 2% inches, and 
tilting may be had to any degree up to a 
complete right angle on either side. For pan-

NOVEMBER . 1938 

. -H.Q)tQ. 16 the � ­
DIVILOPI Ne 

TAN .  

YOUR 
ROLL FILM WORK 

THE F-R ADJUSTABLE ROLL FILM TANK 
• M A D E  I N  A M E R I C A  
• GENUINE BAKELITE 
• Fully adjustable to films of 

all sizes from a full 36 
exposure roll of 35 mm to 
No. 1 1 6. 

LOAD Y O U R  OWN CARTRI D G E S  

3 5 m m  M ot i o n  P i ctu re F il m  

D u  Pont l$l 00 Eastman l$l 00 AG  FA l$l 50 
Super ior  ( .  Super X ( . U ltra { • 

Packed in 25 Ft. Cans-Tested and 

Guaranteed by 

Optical Development Corp. �5:� ����D�M 

Save money on everything in photog. 
raphy with this guide to bargains in 
cameras, films, supplies, accessories. Send 
for your copy of Catalog No. 72.23}8 
today. It's FREE. Use penny post card. 

WHOLESALE RADIO SERVICE CO., INC. 
1 00·V SIXTH AVE • •  N EW YORK,  N .  Y. � Splendid opportunities. Prepare in �.... IlPure time. Easy plan. No previouil J ' ! experience needcd . common school 

education sutticicllt. Scnd for free 
booklet. " Opportunitics in Photogra-fii010 offl' plly" , particulars Ilod reqllirementa. .. II American School of Photography 

., Dept . 2288 a: 3601 Michigan Ave. Chicago, III.  

"Make Money With Your Camera" 

PHOTO-MARKETS 
This 1 44-page book tells what to 

"shoot, "  how and where . G ives di­

rections for submitting photographs 

to magazines. Lists hundreds of mar­

kets for photographs, together w ith 

the types most suitable for e ach. 

Eighth Edition-Revised-U p·To·Date 

50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 
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Typical PENN Values ! 
Con tax I Slow Speeds F 2 . 8  Tessar . . . . . . . . . . . . . . . . . . . . . . .  $79.50 
Robot F2.S Tessar . .  97.50 
l .. eka D F ;) . 5  Elmar . .  
I�odak D u o  6:!O  Chrome FS.5  Lens . .  
Kodak ltetina C hromc F3 . 5 Lens . .  

64.50 
37.50 
37.50 

24.95 
4 x J n. B.  Series B Grafiex F4.5 Lens . . . . . . . . . . . 59.50 
Linhort' Teehnika-9 x 1 2  F 4 . 5  1.'essar . . .  . . . . . . . .  1 45.00 
Zeiss Ikomat D 1-'4.5 Tessar . . .  . . . . . . . . . . . . . . . . .  29.50 

Above Items Like New-except where specified. 

A L L  M E R C H A N D I S E  S O L D  S U B J E C T  
T O  I O · D A Y  M O N EY B A C K  G U A RA N T E E  

F R E E  W R I T E  F O R  B I G  M O N EY 
SA V I N G  CATA L O G  S · I I  

J. y���1tI� ,f'� EXCHANGE.  I N C .  
lZ6 West 32 Itd. St.. New York City 

The Itinerant 
Photographer 

By G eorge H .  C h appe l l  Thl' only Photograpi,i  .... Hook t j ,at explain!! to 
t.lle ht',II;inllcr how to "e!{'d 'I l l  \)u t.lit. how to buy used ("qIJipmeli t .  j,ow t o  1 ! I " k e  !' I't,.. r�, boo!;: en­gagements. PO>l(' I\nd ] , jlOtO/l,"rapj, {)j , tmg p:rOllps, 
make [l Q u if'k Jlroof o n  the spot, fjhuw und �e!l the proof, ct<'. 
ric�:�iy�l� h1r � !J:)���� lf� s�l��( tl�� ��l�{t��t t'�:�;: 
ing branf'h of photograph.\" . 

lik�:��ft7J:rll��(:it��:;i�:,��' :1� I��;}���:����::�ri�� 
his own. b e  h'i� own bo��. lind has 11. car. T h e  field i� unlimited, YOII COIilC and go 

SP ECIAL 

��le�
c

�1�e:����iJ��I���d'e�'��k �.�s\o y �i� C��06�:;.� 

W h  i I e  they Jast-
800 eopi es, first 
ed i t i on .  Thousands 
of cop ies  sol d at 
50c. Y o u r s  for 
25e a copy. We 
w i l l  i nclude in 
y o u r  o r d e r  o u r  
l atest eamera and 
book l i st. 

3:! pllgcS. Lcathcrctte eo\·cr. 
TA B L E  O F  C O N T E NT S  

CH .  T .  Thp Old T i m e  Traveling PllOtog"Tapher 
Cli. II. i-:Q ' Jipment.  C!. m era.  Lens, 

el<: .. Hint � oIl Bu., ingC"cd Equiw ment CH. TIL The T"!"ave1inll: Kit CH. I L  YOH �tart, H ittia$t the 
C:

o
,��' ���i��n� l�;

n
t���lr::�l\��klng 

CH. VllI. Ren.! Estat.e I'llOto�ra� 
phy, the Pi:l.n CII. IX. Hoarding Houses. SUm­
mer Camps. Farms. Poultry Ranches Cll. X. The Cirkut Camera 

CH. X I .  A Fishing Trip T hat. Paid 
Rig Dividends ClI. XTI. Winter AC"tivitic� 

CR. XlfI.  The Real Itinerant the Picture. �J:\king t l o e  Pre.of CII. YL S h o w ing lind bclling the 
Proof 

Photograpb"'r. Photo Trailer3, 
the Black Ilnd 'Vhite Camem C:O\lP�. CII. XIV. The 'Vork Room ClI .  Y l  T. ·.\J i�cflihneO \l3 Par�,dcs, COIl\'cnlion� CH. XV. Finishing E(Jtlipment 

CH. XVI. Form ula s .  Prices, Don'to! 
S C H O E N I G  & C O M PANY, Inc.  

E i g ht E ast F orty-Second St., "S", N e w  York C ity, N .  Y .  

PHOTOS WANTED! 
EARN M O N EY TAKI N G  

N EWS P H OTOS ! 

Unusual oP11ortunity for ambitious Am� 
ateur PhotogTu11hers to qualify as repre­
sentatives of International Photo NevYs 
Sen-i ce .  Send stamll for details. D ept. 
30. ( Features Editor ) -

I N T E R N A T I O N A L  
1 974 B roadway 

P H OTO P R ESS 
B U R E A U  
N e w  York 

Become an expert 
p h o t o g r a p h e r  
Train undN' worl d -famous expert.s. For pleasure or cal'cer. 
U i g  lll o Hl' y - m a k in,g' U{)Pol" t u nities ! Commercia l ,  N ews. 
Portrait, A dvert i s i n g ,  Mot i on  P i cture .. 1l1e1 other uraLclles 
of  phot ogr<lvhy. Personal Attendance and Home Study 
COllrses .  Pree booklet. 28th year.  

N E W Y O R I{ I N ST I T U T E  OF P H O T O G R A P H Y  
1 0  West 3 3  Street ( D ept. 1 34 )  N e w  York C ity 

You Audit the Accounts 
of you r  Treas u rer. 

Why not yo u r  I n s u rance? 
After a l l i t  i s  the 

Basic Assura nce of your 

I nvestment 

L. S.  TREADWELL & CO., INC. 
I N D E P E N D E N T  8: U N A F F I L I A T E D  A D V I S E R S  

1 1 6 J O H N  S T R E ET N EW Y O R K  

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

oraming, a circular scale of 360 degrees is  
provided, subdivided at every tenth degree. 
The tripod is  made of duralumin in two sec· 
tions and measures 36 inches when closed, 
58 inches extended ; weight 81f:! pounds. 

LAACK ENLARGING LENSES : TEXON ( $20.50 
to $67.00 ) ; DEFINON ( $9 .00 to $25.00 ) . 

Texon ( "tessar" four·element type, two ele. 
ments cemented ) focal lengths from 5.5·cm 
to 2 1'cm, with iris diaphragm, in barrel 
mounts, speeds //3.5 and //4.5. Texon 5.5·cm, 
/14.5, and 1O.5·cm, //4.5, in spiral mount. 
Definon ( three·element, uncemented ) focal 
lengths 5.5·cm to 13.5·cm, with and without 
iris diaphragm, speeds //4.5 and 1/6.3, en· 
larging mount, except 13.5·cm, 1/4.5, which 
has iris diaphragm and is in barrel mount. 

UTILO ROLLFILM camera is available in two 
models, both equipped with the Meyer 

Trioplan f i 4.5 lens of 4·inch focal length, 
designed to  expose eight 2% by 3% inch 
negatives on 120 or B·2 film. The two Utilos 
differ only in the type of shutter provided, 
one with the Varia shutter ( $ 15 ) , the other 
with the Prontor II shutter ( $ 18 ) , the latter 
being provided with a delayed action reo 
lease. Accessories available include a leather 
carrying case ( $3 ) ; Orthoplan slip·on type 
filters in yellow 1 ,  2, 3,  red, green, blue and 
ultra violet ( $2 each ) ; slip·on type supple· 
mentary lens ( $4.50 ) . 

KEYSTON E  SLIDE PROJECTOR ( $34.50 ) : For 
black and white or color films. Fea· 

tures a patented heat· absorbing unit de· 
signed to furnish protection against burning 
or buckling of the film. A built·in cooling 
chamber acts as an additional safeguard 
against excessive heating of the slides and 
makes possible longer showing of individual 
transparencies. Other features include : 200· 
watt illumination ; /14.5 five·inch Wollensak 
projection lens ; three·piece condenser unit ; 
automatic cenl ering of slide carrier on each 
picture ; 2 by 2 inch standard slide hol der ; 
die·cast lamp·house and cast base with level. 
ing screws ; size, lOll:! by 7:� by 9l1:! inches ; 
weight, eight pounds. 

CURTIS DUFAYCOLOR PRINTER ( $69.50 ) : De· 
signed by Dr. Thomas Curtis for color 

separation of Dufaycolor transparencies 4 by 
5 inches or smaller. 
Spec ial vo l tmeter  
controls light source. 
Voltage control dial 
permits cutting volt· 
ages of 108 to 125 
down to 105 to ob· 
tain correct printing 
vol tage for color bal· 
ance. Peep hole ap· 
erture shows which 

filter is in posltJOn. Filter slide locks into 
position built·in red, green, and blue filters, 
as well as white filter for black and white 
printing. Light source supplied by special 
lamp having constant color·temperature life 
of 1500 hours. Graduated diffusion plates 
spread light rays for uniform lighting. Built 
of Aircraft Dlll'alumin and wood fiber, 
formed uncler hyclraulic pressure. Measure· 
ments : 12l1:!" high, 1 1 "  long, lOll:! "  wide. 
Weight : 7l1:! pounds. Supplied with printer : 
Insulated pI ug·in cord 12 feet in length ; spe· 
cial cellulose acetate matte for use beneath 
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JJja�� JJjargaingram 
VOL. 2 8  1 79 WEST MADISON STREET, CHICAGO. ILL. NO. l l  

Bass says : 
The other day we Uhorse-traded" a 

camera that we sold a man in 1 9 1 4  
. • . h e  finally tired of i t  even though 
we were sure it was a Hpermanetnt" 
transaction. That's why our business is 
such a problem . . . our customers are 
too well satisfied. Can we help it if 
our merchandise gives satisfaction for a 
generation ? �� 

Prpsident 
4 x 5  CROWN 

VIEW 
CAMERA 

New _ . . by Graflex 
. . .  Versatility per· 
sonifled . . . 1 9  inch 

bellows . . . rISIng and lowering front . . . 
lateral shift . . . Pivoted back-4x4" lens-���;�. a�raPhiC �YrJe ��ck: �teal $57.50 

I n  S a  tin Chrome Finish $63 

LENSES 
Suggested Jor Crown View Camera 

7" Ernemann Convert ib l e  F :6.8 in Automatic shut-
tel' . . . new . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 8.50 
6 Y2 "  Tr i pl e  Convert ib l e  Dr. Rudolph PJasmat }' : 6. 1 . 
Each element is a complete lens, and the front ele­
ment is a 1 2 % "  lens. The rear element is an 8 %. "  
lens mounted i n  Compur shutter . . . used. Rare 
bargain ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $42.50 
7" Tri  p ie  Converti b le  Protar in Compound shutter. 
rear clement 11/'/' front element, 1 3 7� "  . . . in 
Compound shutter, listing at $125 . 0 0  . . .  used $55.00 
7" F :4.5 Vo i gtlander H e l iar in Compound shutter. 
cell mount worn but in perfect ('ondition . at.. . . . $25.00 
10" Tr ip l e  Convert i b l e  Rect i graph ic  F :5 . 6  . . .  very 

high-gude rectilinear lens in Qpiimo shutter $20.00 

ACTION ! 

CAMERA ! 

and Bass p roduces a specimen 
film from the very camera you 
are going to get when you buy 
one of these 

R C A  16 mm. 
Sound on Film Camera 

You get the film a s  a guarantee of superb per­
formanee, 

\Vrite for speCial literature describing this 
wonderful camera. 

Kews Model : Heady to use . . .  turret front 
with 1"  F : 3 . 5  lens. built · in micro · $250 phone and 3 dry celis. I n  U . S .A. only 
Also· Studio Equipment, Motor Dri"es, and 

Live current Amplifiers. 

B A S S  U S E D  B A R G A I N S  
Sold on a positi"e Hyou'"e got to be happy 

or your money back basis." 
9x l 2  cm. R .  B .  Ernemann Reflex, F :- L 3  }em. ease, 
accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $49.50  
5x7 l ea I deal, J!"' : 6 . 3  .anastigmat, a ut om ati c sh u t t er , 
three double holders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $22. 5 0  
I Ox l 5  em.  new Voi gt lander Berghe i l .  Skonar F : 4 . 3  

lens, Compur shutter, film adupter, three holders 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. $59 .50 
3 Y4 X lf4 revo lv ing  back R .  B .  A uto, F : 4 . 5  Kodak lens .  
l i k e  nc\v, w i t h  fi l m  a dapter at.  . . . . . . . . . . . . . . . . . . . . . . . . . .  $99 .50  
5x7 Stereo G raflex, m a t c h e d  pair D o g m a !"  F : 4 . 5  
l e n s e s  and film a dapter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 35 . 00 
45x l 07 m m .  R i chard Verasco pe, 1·� :4 . ::;  lenses.  \yjth 
;]uxiliary lenses, plate magazine, timer, sunshades 
and case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $54. 50 
3A Vo i gt lan der Ro l l  F i l m  Skopar F : 4  . . ) lens, COIl1 -
pur shutter, case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $29.50 
V. P. Ernemann foeal planc.  10 ('1\1. Emost ar All a ­
stigmat F :2,  fi l m  a daptet· u n d  I ' a�e  . . . . . . . .  $79. 50 
H alf V. P. rol l fi l m  Mak inette. Antieomar 1;� : 2 . 7  lens. 
ComPlir shutter, Eyerea c\y case . . . . . . . . . . . . . . . . . . . . . . . . . . .  $45. 00 
V. P. Makina.  Anticomar F : 3 lens , Compur shutter , 
film adapt er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $37.50 
D u o  Six·20 I<odak, ll' :6 . 3  lens,  Con)l)lIl' shutter . 
Coiiiax · l i: ch�oiiie:H Sol;�,il ·F 2· i�ll; . · Evci��dv

$3
c�·:e� 

]ike new . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 54.50 
Leica M odel F ,  bl ack, 50  Ilt I H .  IIcktor P : 2 . 5  lens,  
E\'eready case. . . . .  . . .  $85. 00 

Dept. AD, 1 79 W. Madison Street 
Chicago, Ill .  

CA M E R A C R OSS R O A D S  OF T H E  W O R L D  
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B ELL & HOWELL COMPANY B'· 1 838 Larch mont Ave . Chicago. I l l .  ":';J ," 
Please send booklet. How to Make l� -�J'. 

Inexpensive Personal lvlovies,  

Narne • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  • � _ _ _ _ _ _ _ _ _ _  � _ .  _� • •  

A ddress _ _ _ _ _ _ _ _ _ _ _ _  • _ _  • 

Cit y .  _ _ _ _ _ _ _ _ _ _ _  . _ _  • . .  Sl a t e  . . . . .  _ . _ SA 1 1 -38 

B E L L  & H O W E L L  
A N N O U NCING TH E N EW 

America n-made 

P. U. TRIGGER TRIPOD 
The smart way to use a 
smal l  camera ha nd-held 

Keep one hand free • • •  Reach over 
the crowd • • •  Shoot straight • • • 

Eliminate camera vibration. 

Fitted with safety g u a rd and I O- inch  

cab le  re lease  for  e i ther  Com p u r  or  

Kod a k  sh utter ( state which is wa nted 

when ordering ) .  

P r i c e  o n l y  $ 1 . 5 0  
Write for circular STT 

P H O T O  U T I L I T I E S ,  I N C . 
l O West 3 3 rd St . •  New York. N. Y. 

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

transparency to eliminate Newton rings in 
negative ; transparency covering of cellulose 
acetate, 1/2000ths" thick, to prevent false 
light·scatter by dust between transparency 
and negative ; complete instructions. Advan· 
tages listed by manufacturer : three correctly 
balanced Dufaycolor separation negatives in 
half an hour ; correctly balanced negatives by 
giving equal exposure to all three negatives ; 
good definition making possible 8 by lO·inch 
enlargements from pictures as small as 1 o/s  
b y  2 %  inches ; your own paper prints with 
any standard method of color printing. 

SEVEN-SECTION BROOKS POCKET TRIPOD 
( $7.00 ) : Each leg telescopes independ· 

ently ( each has its own release catch ) . Mas. 
ter release catch on top section. Weight 10 
ounces. Closed measures 1014 inches long ; 
extended, 46 inches. Made of aluminum and 
steel alloy. Top section finished in black 
enamel. 

P. U. TRIGGER TRIPOD ( $1 .50, with cable re-
lease ) : Polished wooden "pistol grip" for 

steadying small camera. A lO·inch cable re­
l ea se  f i t s  camera  
shut ter  and  termi ­
na te s  i n  "tr i gger  
guard." Permits op- I 
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erating camera with I CAMERA BOOK •. • one hand ; recom- , 0 

mended  for  s low F R E E ' shutter speeds. Takes • 
all small, hand-held _.� �a��;i:rilate:r!!nMe�;:�n8. f��O��gd 

cameras fitted with tripod socket and cable- 1 ..• ; � .  �:�fit •. 0 1�n:tWlls .'::,".,�'!�: 
release socket. . li' �;t:d 'f;ad:�'s!::1:factT�':U�!'�te��j 

� . � � � �  
CENTRAL CAMERA CO., 230 S. Wabash, Dept. X-II Chlcago, U.S.A. 

KODAK DARKROOM OUTFIT No . 3  ( $4.25 ) : 
Includes one darkroom lamp ; three 4 by 

6 trays ; one 8·ounce graduate ; one 314 by 
5 �2 printing frame with glass ; one 8·inch 
glass stirring rod ; a one-pound package of 
acid fixing powder ; one tray thermometer ; 
two fi]m clips ; six blotters, 9 %  by 12 inches ; 
one set of three rubber finger tips ; one pack­
age of 5 by 7 mask charts ; one copy of "How 
to Make Good Pictures ; "  two dozen sheets of 
Velox paper, 314 by 5% inches ; one instruc­
tion booklet ; and five tubes of Universal de­
veloper. 

D E  lUR AMsco PH OTOELECTIUC EXPOSURE 
METER ( $ 10.50 ) : Calibrated up to speeds 

of  200 Weston, this is the latest of the 
small electric meters 
to appear on the 
market. It i s  shown 
in the ill ustration 
c o m p a r e d  i n  s i z e  
with a golf baIl. Fea­
turing a single ring 
for adjusting the four 

variables-light intensity, film speed, shutter 
speed, and diaphragm opening-the new 
meter is  employed at waist level and i s  said 
to incorporate the most recent developments 
in this field. The moving hand is mounted on 
jeweled bearings "so that the slightest light 
impulse will give an accurate reading." 

ROBOT OMEGA ENLARGER ( $63 to $78, de-
pending on lens furnished ) :  Designed 

specifically for enlarging from Robot one· 
inch square negatives. Similar in every re­
spect to the Omega Miniature Enlarger with 
the exception that it carries a built·in mask 
for the Robot square format. 

The M. C.  M. 
P H O T O METER 

TH E EN LARG I N G  EXPOS U R E  M ETER 

THAT R EA L LY WO R KS !  
Can be used with a n y  size fi l m  o r  en larger 

WHAT M. C. M. P H O TOMETER D O E S  

e E l i m i n a tes ted i o u s  test st r ips  a n d  wasted 
b r o m i d e  pa per.  e Te l l s  you  exa ct ly  th e pe rfect expos u r e  for 
each e n l a r g e m e nt. e Gives you the d e n sity ra n g e  of ea ch n e g ­
at ive a n d  w h a t  co ntrast g r a d e  of p a p e r  
s h o u l d  b e  u s e d  with i t .  e Te l l s you  w h e n  an  en l a rg e m e n t  n e e d s  
l oca l co ntro l a n d  w h e n  to sta rt " d od g ­
i n g "  o r  h o l d i n g  b a c k  t h e  s h a d ows.  e In  s h o rt . . .  i n  a few seco n d s  you ca n 
d eterm i n e  ev e ry b i t  of data you co u l d  
possi b l y  wish  t o  k n o w  a b o u t  a n y  n e g at ive.  
I t  is  more i m p orta nt  than a c a m era ex­
posu re m eter. 

If you r  dealer cannot supply you 
we will ship prepaid o n  a 1 0-day 
M O N EY B A C K  tria l  b a s i s .  O p e rates 8 from 1 1 0· 1 20 vo l t  A . C .  or D . C .  Pr i ce. $4. 5 
with very com p l ete i nstru cti o n s  . . . . . . . . .  . 

H A Y N E S  P R O D U C T S  C O .  
1 36 Liberty Slreet, D ept. SA- I I ,  N ew York. N .  Y. 
Distributors to Dealers : Raygram. New York ; 

Craig, Los Angeles ;  Hornstein. Chicago 
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JACOB DESCHIN, conductor of our "Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog­
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials.-The Editor. 

Q. I would appreciate some accurate 
information as to the best method for 
obtaining platinum prints from regu­
lar camera negatives. Also information 
regarding the process used years ago 
for "carbon" prints.-R. G. M. 

A .  Platinum paper, largely because of its 
high cost and other difficulties, is not now 
so generally employed as it used to be and 
is, in fact, obtainable only from a single 
firm under the name of Platinotype. The 
firm is an English one and is  the ' same one 
that was established in 1880 by the inventor 
of the process, W. Willis. The following de­
veloping formula is recommended : 

Potassium oxalate • 3 ounces 
Potassium biphosphate . 24 grains 
Oxalic acid . 6 grains 
Water to . 20 ounces 
Two or three successive treatments with 

dilute hydrochloric acid follow development. 
This acid solution i s  made up of 1 part of 
concentrated acid and 60 parts water. A 
fresh bath is used for the last treatment, 
the latter being followed by thorough wash­
ing in several changes of water. 

A rather full discussion of platinum print­
ing will be found in Clerc's "Photography, 
Theory and Practice" and Neblette's 
"Photography, Principles and Practice." 
The same sources also give detailed infor­
mation on the carbon process. The principal 
attraction of the latter process probably lies 
in the fact that the carbon tissue employed 
is available in many colors. The tissue ( pa­
per coated with a solution of gelatin and 
pigment ) is  sensitized in bichromate, ex­
posed under the negative and transferred 
before development to another support. The 
pigmented gelatin adheres to the new sup­
port as the tissue backing is stripped off. 
Washing away the soluble gelatin in water 
constitutes the "development" procedure_ 

Q. Will you please discuss the advan­
tages and disadvantages (if any) of the 
film-pack type of camera as compared 
to the roll-film type camera intended 
for general use ?-C. W. 

A. Generally, it is  a matter of personal 
choice dictated largely by the type of work 
one intends to do. One outstanding advan­
tage of the film-pack type is that of ground­
glass focusing, which is  often desirable. Film, 
both film pack and Cllt film, can be devel-

oped individually and a greater variety of 
emulsions is available than is at present ob· 
tainable in roll film. Also, since the negatives 
are usually larger than those made with roll. 
film cameras, many will find in this the ad­
vantage that contact prints of good size may 
be made from the negatives. The roll-film 
camera, on the other hand, particularly of 
the miniature type, i s  usually more easily 
manipulated than the film-pack camera, and 
a greater film capacity is  possible, as in sllch 
cameras as the 35-mm and vest-pocket type. 
Development is simplified because negatives 
may be developed in strips rather than 
handled singly. However, there are some cam­
eras that take both film pack ( as well as cut 
film ) and roll film by interchanging backs 
so that no dilemma on this score arises at all. 

Q. The other day I was going through 
the attic and I came across some old 
photographic plates. In storage they 
had accumulated dust and I wonder 
if there is any way in which they can 
be cleaned ';0 that more prints can be 
made from them.-L. S. 

A.  A thorough rewashing of the plates 
should rid them of dust completely. Several 
changes of water rather than continllous 
washing in a single tray will probably be 
the best plan. After washing, swab both sides 
gently before setting up to dry. 

Q. I wonder if you have any list of 
accredited schools in photography that 
you could send me. If you do not have 
any such list perhaps you can tell me 
of schools of photography around Ro­
chester, New York.-J. B. 

A. We do not happen to know of any such 
list of schools in your vicinity but you should 
have no trouble in obtaining such a list from 
the Service Department of the Eastman 
Kodak Company there and obtaining similar 
assistance from the Chamber of Commerce 
of that city. Both of these organizations will 
recommend only the good schools. 

Q. I use a 3 � by 5 % plate camera. 
My finder, of the conventional brilliant 
(waist level) type, is out of alignment 
and unsatisfactory in other ways as well. 
My solution is an eye level, direcl -view 
finder of the type on the Eastman Bul­
let camera. Can you give me the sizes 
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make PICTURES 
not j u st snapshots 

With a ROLLE I camera you'll stop tak­
ing "snapshots" and start making pic­
tures of perfect photographic quality and 
matchless beauty - well-composed and 
critically sharp. 
This is easy because you actually see each 
picture before, while and after making 
the exposure-thus removing the "snap­
and-hope" element from photography. 
Rolleiflex and Rolleicord cameras are as 
easy to use as the simplest of cameras, 
yet they make real pictures-the kind, in 
fact, that win the most salon prizes. In­
expensive, too, for you get twelve pictures 
in the popular, practical 2 'i'4 x 2 1/4 size 
on a roll of standard, easily obtained 
No. 120 film. Ask your dealer to show 
you these three Rollei cameras : 

@.O\lelcota 
M odel I. Ro l le i cord 
has a Zeiss Triotal' 
f / 4 . 5  lens in one -lever 
ComPtll' shutter with 
speeds up to .1 /300 
sec . ,  and an  f/3 .2  fo­
clising lens ; a sport 
type metal frame ,"lew 
finder r 0 r ere-level ����os- . . . $47. 50 
M o d e l  " Ro l l e i cord 
i s  equipped with a 
ZeiSS Triotar f / 3 . 5  
lens. and an f / 3 . 2  fo­
clIsing lens. The hood 
has a folding mirrol' 
which permits foclIs­
ing and composing at 
eye-lerel. $65 .00 

The A UTOMATIC 

(Q.olleifle� 
Finest, fastest-oper­
ating Rollei camera 
c \' e r  offered. F i l m  
threads a utomatical ­
h. Blanks and dOll ­
ble e x p o s u r e s  are 
eliminated. U n i Q u t'  
mirror in hood per­
mits ere-lerel focus­
ing and compOSing 
Shutter speeds and 
diaphragm openings 
are visible from ahoye . 
'Vith Zeiss Tessal' 
f /3 .5  lens in delayed·  
action Compur Ra!)i<i 
shutter, wit h speeds 
from 1 second t o  
1 / 500,  complete with 
case $1 30 .00 

If yonr dealer ca1lnot  SIIPP!Y full informatiolI,  
'Write for Rolle; booklet 

B U R LE I G H  'BRO O K S  
I N C O R P O R AT E D  • 

12.7 WE ST 41. ... STREET N E W  YO RK 
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KALART 
Synchronized 

R A N G E 
F I N D E R  

Approach your subject with camera loaded, 
shutter set, lens ready to shoot. 
The Kalart Synchronized Range Finder supplies  
a l l  the focusing conveniences o f  a candid cam­
era, plus the added feature of man-size negatives.  
Fits pract ical ly  a l l  film pack and plate  cameraS 

$20.50 
Speed Graphics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  $ 2 7 . 50 
The American-made Kal art M i cromatic Speed 
Flash fits a l l  modern c ameras . . . . . . . . . . . . . . . . . . . .  $ 1 3 . 50 
Dept.  S- l I ,  9 1 5  B roadway, New York, N. Y. ; 
Dept.  6 1 9 ,  Taft B l dg.,  Hollywood. Cal i f. 

Clearance Sale 
We are offering at abnormally 

low prices our entire stock of 

used 9 x 1 2  cm Film Pack and 

plate cameras. All cameras are 

in perfect condition and include 

two plate holders and film pack 

adapter. 

Single Extension Models with 
F6.3 lens . . . . . . . . . . . . . . .  . . .  $ 9.50 

Double  Extension Models  with 
F6.3 lens . . . .  . . . . .  1 2.50 

Single E xtension Models with 
F4.5 lens . . . . . . . . . . . . . . . . . . . . .  . . .  17.50 

Double Extension Models  with 
F4.5 in Compur . .  . . . .  22.50 

Double Extension Models new con-
dition F4.5 in Compur . . . . . . . .  29.50 

Double Extension Models Carl  
Zeiss F4.5 in Compur . . . . . . . .  35.00 

All Cameras sold on our usual 

10 days trial basis 

ABE CODEN'S 
EX£DANGE, INC. 
"The House of Photographic Values" 

142 Fulton Street, New York 

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

of openings in the above type of finder 
and the distance between the two ?­
C. H. M. 

A.  Probably all  your brilliant finder needs 
i s  a little adj ustment to bring it back into 
alignment again. It sometimes happens with 
your type of finder that in closing the cam­
era the finder bracket i s  accidentally bent, 
in which case the agreement between the 
field of the finder and that of the lens will 
naturally be  broken. As to the measurements 
for the direct-view finder you mention, these 
are simply scaled down from the negative 
size. The front opening of the finder may 
be scaled 14 to the inch and the back or 
eye-piece, Vs to the inch, with the distance 
between the two about 1 inch. By these 
scales, the front opening will measure 1 % 
inch by 13/ 16, and the smaller opening back 
of it, 1 1 / 16  by 13/32 inch. 

Q. Can you tell me the duration of 
the time lag on single lens reflex cam­
eras between the time . of the release 
and the actual exposure ?-D. M. 

A.  Between the moment that the mirror 
flies up out of the way and the actual start 
of the uncovering of the film by the focal­
plane shutter curtain, the lapse has been 
variously estimated as between l/ lOth and 
1/40th of a second. However, this is  merely 
a guess and it is  probably safe to place the 
lapse at about 1/30th of a second. 

Q. Can you recommend an effective 
hand stain remover ?-S. E.  L. 

A. The following Eastman formula S·5 has 
been found to give good results : 

Solution No. 1 
Potassium Permanganate 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Solution No. 2 
Sodium Bisulphite . .  . 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

14 ounce 
32 ounces 

16 ounces 
32 ounces 

Rub the hands with a small quantity of 
the No. 1 solution, and rinse with the No. 2 
solution. 

Q. For some reason my camera leaves 
too great a space between the frames 
so that I am able to get only ten full 
negatives and a part of the eleventh ; 
the space between them is about % of 
an inch and is uniform for the whole 
roll. The importers have refused to cor­
rect the error. I believe I can make the 
adjustments myself. What is your sug­
gestion ?-W. A. S. 

A. The trouble lies, .obviously, in the wind­
ing mechanism of your camera and i s  a fault 
that should be corrected by the makers or 
their representatives. Since you say they have 
refused to do this, your other alternative is  
to take your camera to an expert camera 
repair man. This fault has rather compli­
cated reasons and it would not be advisable 
for a layman to attempt to correct it. 

Q. I am the owner of two cameras 
with Compur shutters and should like to 
know how they operate. Recently I 
have heard the theory expressed that 
the Com pur shutters are the least accu­
rate of any type of shutter used in 
cameras. Is this true ?-J. B. T. 

A. On the contrary, Com pur shutters are 
regarded by many as the leaders in their 
field and remain fully accurate with proper 
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usage and care ; that is, periodical testing of 
the several speeds. But this i s  true of all 
shutters. One sure indication of their high 
efficiency is the fact that the Compur and 
Compur Rapid shutters are being employed 
on some of the most expensive cameras in 
use today. The Compur shutter operates on 
a system of gear wheels for the faster speeds, 
with an escapement for the automatic ex· 
posures that range from one full second to 
1 /10th of a second. 

Q. Were I telling a person that the 
lens on my camera has a speed of 
1/ 3.5, please state in words (not num­
erals ) just how this should be repeated. 
I was corrected recently on the way I 
say this and wish to know who is cor-
rect.-Miss M. A. B. 

. 

A. This is usually stated : "F, three, five." 

Q. Can you please tell me what caused 
the round spots on the enclosed nega­
tive ? It was developed in Agfa formula 
No. 1 7, and I thought I followed the 
directions to the letter. Also, please tell 
me what the Weston and American 
Scheiner ratings are for the new film, 
Agfa Superpan Supreme-A. F. 

A. There's nothing wrong with your nega· 
tives, which, by the way, should make fine 
enlargements, but the next time you develop 
a roll of film make sure your tank i s  clean. 
The transparent spots on your negatives were 
caused by particles of dirt or dust

' 
in your 

tank. Before loading the reel, you can avoid 
similar results first by cleaning the tank 
thoroughly ; second, by soaking the film in 
water for a brief period before pouring in 
the developer. 

The Weston ratings for Agfa Superpan 
Supreme are 64 in daylight, 40 in artificial 
light ; the American Scheiner ratings, 26 
and 24, respectively. 

Q. Will you please advise me how to 
dry prints in a so-called "lintless" blot­
ter book so that they will not stick to the 
blotter ? I used a double weight enlarg­
ing paper and washed it thoroughly for 
about 10 hours in running water before 
placing the prints face down against the 
blotter with their backs to the wax paper 
fly leaves, and still they stuck. Why ?­
K. L. R. 

A .  In the first place, 10  hours of  washing 
is  much too long, for prolonged washing 
tends to degrade the brilliance of the print. 
One to two hours in running water is  ample 
for getting rid of hypo in prints ; beyond that 
the print is simply soaking. Your difficulty 
with the blotter book is apparently due to 
the fact that you are following only half the 
routine involved in drying prints by this 
method. After the print or enlargement i s  
removed from the wash water, the  water 
should be allowed to drain off for a few mo· 
ments and the print then placed face down 
on one of the blotter leaves in order to re­
move excess moisture. Then turn the print 
around to face the wax paper. An alternative, 
and perhaps more effective method, would be 
to have some extra photographic blotters 
handy for removing the excess moisture and 
then place the prints in the blotter book with 
face to wax paper and back to blotter leaf. 
By this method, the print would first be 
placed ' between two blotters and some pres­
sure applied with a roller. This would leave 
less work for the blotter book and so expedite 
drying. 



MORE LIVES THAN ONE 

By Claude Bragdon 

HERE is a rich and unusual autobiog. 
raphy whose appeal is  as many·sided as 

Mr. Bragdon's own career. Once a leading 
Rochester architect and a friend and disciple 
of Louis Sullivan, Mr. Bragdon designed sev· 
eral notable buildings. At the height of his 
career as an architect, he turned his talents 
to the theater, making a second reputation 
as stage designer for Walter Hampden. Those 
of our readers who followed our spiritualistic 
investigations some years ago would be in· 
terested in the occult studies of Mr. Bragdon, 
in which he has achieved his greatest dis· 
tinction. The mysticism of the East is known 
to him as to few Occidentals. He collaborated 
on the translation of Ouspensky's Tertium 
Organum and was largely responsible for his 
introduction to American readers. Claude 
Bragdon has cast a vivid backward glance, 
and has caught much of the fullness of his 
four·dimensional life-as writer, architect, 
stage designer and mystic-in his life story. 
Few men have lived so fully or written of 
their lives so vividly.--$3.95 postpaid.­
A. M. T. 

HOW TO MAKE GOOD MOVIES 

TH E  pleasure to be gained from the movie· 
making hobby is the sole thesis of the 

book and to this end it "picks up the story 
where the instruction manuals leave off." 
Splendidly illustrated, partly in color, the 
book discusses, in word and picture, such 
subjects as  close.ups, color film, continuity, 
duplicates, editing, fades, film, indoor movies, 
lenses, panoraming, plays, projection, reo 
verse action, slow motion, trick shots, and 
many other subjects, in all comprising a 
complete handbook for the amateur movie 
maker. A pocket inside the back cover con· 
tains two Kodachrome Exposure Guides, one 
for Type "A" film ( artificial light ) , the other 
for use in daylight. ( 230 pages, more than 
600 illustrations. )  -$2.15 postpaid.-J. D. 

DEMONSTRATION EXPERIMENTS IN 
PHYSICS 

Edited by Richard ManlifJe Sutton, Assoc. 
Prof. Physics, Haverford College 

To this book over 200 physics teachers 
contributed a total of 1200 direct, prac· 

tical, but compact recipes for physics teach· 
ers and others of equal background, outlin· 
ing experiments having good "showmanship" 
content. ( 545 pages, 6 by 9 inches, 408 illus· 
trations. ) -$4.75 postpaid.-A . G. I. 

THE AMATEUR GUN CRAFTSMAN 

By James Virgil Howe 

A FRIEND surprised us recently with the 
statement that there is a rapidly grow· 

ing interest in the hobby of remodeling old 
guns. This volume is intended for such gun 
lovers who like to tinker with their firearms, 
making new stocks, new sights, and other 
parts.  The author, who is a veteran gun· 
smith, has covered many points that are of 

B o o k s  
S E L E C T E .D B Y  
T H E  E D I T O R S  

interest to such tinkerers in this popular but 
thoroughly practical work. His discussion 
also includes many usable facts regarding 
oils and polishes, and information on the best 
way to keep one's gun in first·class condition. 
( 30 1  pages, 61h by 9%. ) -$4.20 postpaid.­

F. D. M. 

THE MIND OF THE JUROR 

By A lbert S. Osborn WHILE this book is repetitious and 
long. winded, and is padded with many 

statements of commonplaces it also contains 
the impressions of a man who for many years 
has had an almost unequalled opportunity 
to observe the workings--or perhaps the 
creakings-of courtroom procedures in 
nearly every state of the union ; readers will 
recall him as the handwriting expert at the 
famous Hauptmann trial. In minute detail 
he points out the inefficient, time·consuming 
performances of many of our courts of law. 
The author shows also that the same situa­
tion once obtained in England but, the law­
yers there not moving to remedy it, the peo­
ple did it themselves. It can also happen 
here. ( 239 pages, 6% by 9% inches . )  -$4.70 
postpaid.-A.  G .  I. 

STARCRAFT 

By William H. Barton, Jr., Hayden Plane­
tarium, and Joseph Maron Joseph, Science 
Dept., Smedley lunior H.S. 

FINDING and learning the stars of the 
constellations, making your own star 

charts, never lost with the stars ( finding 
one's position ) ,  getting way out into space, 
making sundials, making a reflecting tele­
scope-these are some of the subjects, large­
ly practical, dealt with in this excellent 
book. It is full of practical things to do in 
learning astronomy. A keen lad of 12  to 16 
would find it a treasure-house of astronom­
ical lore-so would an adult. Intended pri­
marily for youths, it is  not "juvenile." That 
is, instead of being written in some special 
approach which adult authors too often 
imagine a youth requires, but which a youth 

« We can supply our readers with any '\ of the books reviewed in this de­
partment. Prices quoted include do­
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

S CIENTIFIC AMERICAN 
24 West 40th Street New York, N. Y. 

at once spots as "phony," it consists of 
those parts of grown·up astronomy which 
can be explained to a youth, explained in 
grown·up language and approach. ( 228 
pages, 6 by 9 inches, many illustrations and 
charts. ) -$2.65 postpaid.-A. G. I. 

SHIPS OF THE NORTH ATLANTIC 

By A .  G. Horton White 

YACHTS, YACHTING & SAILING 

By PayMr. Lieut.·Commander E. C. Talbot· 
Booth, R.N.R. 

FIGHTING PLANES OF THE WORLD 

By PayMr. Lieut. ·Commander E. C. Talbot­
Booth, R.N.R. 

THESE three separate volumes in a stead· 
ily growing list of similar books, while 

having a British slant, are complete in every 
respect. Each covers its subj ect matter in 
long discussions, hundreds of drawings and 
photographs, numerous plans and tables, 
maps and color charts. Each provides an in­
valuable reference and makes fascinating 
reading for those interested in these sub· 
jects. ( Each book is 41,4 by 51h inches ; 
total pages are 523, 612, and 608 respective­
ly. ) -Sold separately, $3.20 each postpaid.­
F. D. M. 

B ooks Recently Received 
BUSINESS CORRESPONDENCE AND 
OFFICE MANAGEMENT-By Edward A. 
Duddy, L. E. Frailey, and Raymond V. 
Cradit.-Methods, machines and systems for 
the business office to make it more efficient.­
$1 .95 postpaid . . . •  MARVELS OF THE 
INSECT WORLD-By lean-Henri Fabre .­
A new edition, annotated and translated by 
Percy F. Bicknell, of a famous volume by a 
famous insect man.-$2.65 postpaid. . • . 
THE STORY OF WATER-By A ugustus 
Pigman and edited by Alice V. Keliher.-A 
light study of the problem of water supply 
for civilized communities throughout the 
ages.-$1 .60 postpaid . . . . THE STRUC­
TURE OF STEEL SIMPLY EXPLAINED­
By Eric N. Simons and Dr. Edwin Gregory. 
-For everybody who has to do with steel : 
steel user, student, layman, or worker.­
$2.15 postpaid . . . • PAINTING AND DEC­
ORATING-By J. Ralph Dalzell and A lvah 
Horton Sabin .-Mixing formulas, directions 
for all kinds of painting, and how to obtain 
unique surface effects. For painters, deco· 
rators, and contractors.-$1 .65 postpaid . • . .  

CHANGING THE SKYLINE-By Paul 
Starrett .-The autobiography of an architect 
which is as fascinating as the skyscrapers in 
which he was largely interested.  Many of 
the giant intellects of recent years helped to 
make the story which he tells.-$3.20 post­
paid . . . •  FLYING VISTAS-By Isaac H. 
Jones, M. D.-An informative book discuss­
ing the human being as seen through the 
eyes of a flight surgeon who believes that 
aviation can make us understand our phys­
ical selves, for the man who is "fit to fly" 
is an exceptionally keen human being.-$2.15 
postpaid. 

FOR OTHER BOOKS YOU WANT, SEE PAGE 262 
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� T E L E SC O P TI C S  � 
A Monthly Departtnent for the Amateur Telescope Maker 

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

A S is pointed Ollt in "ATW' (p .  160 )  the 
.t\. telescope maker may use a machine 
for his glass grinding, or he may use his 
hands. Either method is satisfactory. Many, 
however, actually enjoy the fun of cooking 
up a machine, also of watching it work 
while they lean back and smoke. From the 
depths of the drawer in which things some­
day to be  published are kept, we draw forth 
a group of accumulated letters, with photo­
graphs, describing grinding machines made 
by our readers. 

Figure 1 shows a machine, made by 
Loyd A. Magruder, 800 Ashman St., Sault 
Ste_ M arie, Mich_ It has direct gear drives 
and is of all-iron construction, made, as 
Magruder points out, largely of junk and 
with very few tools. The stand consists of 
two old auto flywheels bolted to legs sawed 
from old auto frames. The oscillating cross 
member i s  driven from two crank arms, 
one of which shows in profile. The rest is 
a matter of gearing. Possibly, as someone 
has pointed out, the bevel gears and pinions 
could be backed up more closely with bear­
ings, to  get away from flexure and chatter, 
yet the actual forces involved in working 
a small mirror are rather low and the 
proof of  the pudding is  that this machine 
has been a success. 

Magruder's design embodies some brass 
castings, in making which he found that 
the brass could be melted at the hot point 
of a home furnace stoker, using a crucible 

improvised from waste electrodes obtained 
for a few cents from a carbide company. 
He plans next to tackle a ruling engine.  
[ Commenting on this, R. E.  Clark, author of 
the chapter on small lenses, "ATMA," says : 
"Several years ago I tried to make one. Mak­
ing the master screw is a heart breaker, and 
trying to make the thing perform is still 
worse." Practical instructions for making 
the screw are contained in Vol. IV of 
Glazebrooks' big "Dictionary of Applied 
Physics."] 

Concerning the large machine shown in 
Figure 2, we have no data, beyond the fact 
that one of  its builders was Geo. I .  Moe, 
4118 N .  16 St., Tacoma, Wash., and that it 
was built for use in grinding a 24" mirror 
of Pyrex which for several years has been 
theoretically under active construction by 
the Tacoma Amateur Astronomers. 

The machine shown in Figure 3 is the 
one used at the Warner and Swasey Co. 
shops, in Cleveland, Ohio, for grinding and 
polishing the 80" mirror for the McDonald 
Observatory in Texas. 

A long time ago we asked whether any­
one had made a first mirror on a machine, 
with no previous hand experience to learn 
the "feel" of the work, and John MacDonald, 
828 N.  Hibbard Ave., Jackson, Mich., sent 
us the photograph shown in Figure 4, with 
the comment that "the answer is  emphati­
cally, 'yes. ' I have a 10" reflecting telescope 
in the course of construction which is  pri-

marily designed for photographic work. The 
focal ratio of the Pyrex mirror i s  6.5. It was 
'machined' on a similar disk of Pyrex 
through the various grades of grinding. 
When grinding was complete, the tool was 
covered with the conventional pitch lap, 
and on this the polishing and figuring were 
completed_ The 'shift' of the knife-edge in 
the Foucault test, determining the difference 
of  focal length between the central and out­
er zones of the paraboloid, can be  lengthened 
or shortened at will, without any alterations 
in the shape of the facets. 

"The machine was designed and built by 
myself, and is of the transverse bar type. 
It is adjustable to any stroke desired. The 
difference in the speed of rotation between 
mirror and tool can also be regulated. The 
mirror and tool both rotate in the same di­
rection, but at different speeds. The rotat­
ing action of  mirror and tool i s  produced 
by over-running clutches, which prevent 
any ra tchet  ac t ion  and  c o n s e q uently d o  
not permit any synchronism of t h e  inter­
mittent turning action of mirror or tool. 
The transverse bar slides on hardened steel 
rollers, and can be raised or lowered to ac­
commodate any thickness of glass, and the 
grinding pressure is adjustable from noth­
ing to 60 pounds." 

The little machine in Figure 5 was also 
made by MacDonald and is for grinding 
small lenses. It may be run vertically for 
grinding and polishing, and horizontally for 

Figure 1 :  Magruder's grinding machine Figure 2: The Tacoma amateurs' machine 

Figure 3: Large machine, Warner and Swasey Figure 4: MacD onald's mirror machine 
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Figure . 7: The Hindle "alligator" 

centering, edging, and testing such work. 
Hindle's alligator machine ( so·called be­

cause the part on top which moves the 
mirror back and forth resembles an alliga­
tor in shape, when seen in plan ) i s  becom­
ing justly popular. We learn of two on 
Long Island, and Figures 6 and 7 show an­
other, probably as finished in design and 
appearance as a machine could be made. 
The maker i s  the same Emir Kelley we 
mentioned in the October number-the 
Kelley who built a grandfather clock which 
automatically raises a flag and blows a 
whistle on his wedding anniversary, as a 
warning not to forget. Of this machine, 
Kelley (o f  Kelley and Stewart, South 
Brownsville, Pa. ) writes in reply to our 
request : "It has a three-point base for level­
ing. The turn-table may be thrown out of 
gear, permitting easy rotation by hand for 
centering the tooL The tool is clamped in 
place by three eccentric, knurled disks, with 
a scrap of aluminum between disks and 
tool, making a very rigid chuck. The turn­
table and cranks are mounted on ball bear­
ings, reducing friction and lost motion to 
a minimum. Figure 7 shows the central 
part of the alligator, with mirror floating 
between adjustable rubber-tipped push 
arms. The frame is adjustable for height, to 
provide a straight-line drive to the mirror." 

Another Hindle alligator machine is 
shown in Figure 8, a photograph sent us by 
Franklin B . Wright ( "ATM," chapter on 
accuracy in parabolizing, and "A TMA" 
chapter on theory and design of Schmidts ) ,  
who says the machine was built by Carl E. 
Wells, 419 Oak St., Roseville, Calif., also 
that "the most beautifully figured mirror 
I have ever gotten a knife-edge in front of 
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"TELESCOPES" 
and 

Supplies for the Amateur Telescope Maker 
" For a better M irror lise Pyrex* 

6" pyrex Kit, eight grade s of abrasives, rouge and pitch, with c omplete in­
structions, $5 .50.  
Telescope s  from 2" to 2 0 "  Reflectors and Refractors, mountings, clock drives, 
mirrors and lenses_ 
Send six cents for our large illustrated Catalog.  

TINSLEY LABORATORIES 
Makers o f  A stronomical Telescopes a n d  Equipment 

2035 Ashby Ave. Berkeley, California 

RICHEST FIELD REFLECTING TELESCOPES. 

Pierce made. Theoretically and mechan ically r ight, 

with portable mount, ready to use. 4", $100 ; 6", $125. 

RICHEST FIELD EYEPIECE 1.14" eft, .92" field $6.50. 

PORTABLE M OUNT. With rigid pipe pedestal. Mov­

ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE F OCUSING is easy with our spiral sleeve. 

1 '4 "  O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. AlI-inclusive telescope kits. Proper 

glass, clean abrasives in tin boxes, best rouge, real 

pitch, a complete EYEPIECE, an ALUMINIZED DI­

AGONAL, complete instru ctions. 4"-$4.00, 6"-$6.00. 
Free test of your mirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • 1 1  Harvard St. • Springfield, Vermont 

TELESCOPE MAKERS 
KITS - OUR SPECIALTY 

P R E C I S I O N  W O R K M A N S H I P  
B ETTE R Q U A L I T Y ,  LOW P R I C E S  
M O N E Y B A C K  G U A R A N T E E  

6 "  KIT . . • • • . . . . $3.75 
Includes 2 g l a s s  discs. correct thickness, tempered 
pitch, rouge. sufficient abrashe s .  instl'llctions, etc. 
\Vith book "Amateur Telescope Making" . .  . . . . .  $6.25 

F R E E  A L U M I N IZ E D  D I A G O N A L  with each kit 

P Y R E X  KITS 
6", complete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5 .50  
8 " ,  complete . .  . . . . . . . . . . . .  $8 .00  

other sizes proportionately low 

ALUMINIZING 
OPTICALLY CORRECT FINISH 

6"-$2 .5 0 8"-$ 3 . 5 0  1 0 "-$5 . 0 0  
Other Sizes  Proportionately Priced 

�flRRORS TESTED FREE OF CHARGE 
P Y R E X  M I R R O RS M A D E  T O  O R D E R  
P R I SMS- E Y E P I E C ES-ACC ESSO R I ES 

FREE catalog Telescopes, M icroscopes, B inoc111ars, 
etc. Instructions for Telescope lI1uk;i·llg. 1 0 ¢. 

PRECISION OPTICAL SUPPLY CO. 
1 0 0 1  E. 1 63rd Street New York City 

KITS OUR SPECIALTY 

4" kit $ 2.95 Pyrex . .  $ 4.25 
6" kit . .  3 .75 Pyrex . .  5.50 

8" kit . .  6.75 Pyrex . .  8.50 

10" kit . .  9.95 Pyrex . .  13 .95 

12" kit . .  14.75 Pyrex . 24.00 

Kits contain 2 glass discs, 8 grades of  abrasives 
( fewer do not insure an optically perfect surface ) ,  
rouge, p itch o r  beeswax, and instructions. 

M oney.back guarantee that 

THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

( send for free catalogue ) 

M. CHALFIN, 1 425 Longfellow Ave., New York , N. Y. 

ALUMINIZING 
N E W S U R FA C E - H A R D E N E D  A L U M I N U M  

C O A T I N G S  

with greater resistance to mechanical abra­
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices : 4"-$ 1 . 7 5 ,  5 "-$2 .00,  6" 
-$2 . 5 0 ,  7"-$ 3 . 00, 8"-$ 3 . 5 0 .  9"­
$4.25 , 1 0"-$ 5 . 00. 1 1 "-$6.5 0, 1 2 "­
$ 7.50, and 1 2 Yz "-$8.00. Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol­
lowing widths : 

l IJ... "-50c, 1 % "-60c, t o/4 "-75 c, 2 "  
-$ 1 .00, 2 Yz "-$ 1 .2 5  and 3 "-$ 1 . 5 0  

LEROY M. E. CLAUSING 
720 Greenwood Ave. Wilmette, III. 

ONLY achromatic ( color-free) telescope at 
$3 . 7 5 .  Beings exciting scenes from miles around 
close to your eye-clear. sharp. Pocket-size (6  oz. ) . 
Rust-proof nickel. Real buy. Magnifies 8 times. 
Other models up to 45-power. Dealers. or direct, 
postpaid ( or C. O.  D . ) . WRITE FO R  F R E E  B O O K  I 
WoOt.lak Optical Coo. 819 Hudson Ave • •  Roche.ter, N. Y. 

W O L L E N � A K  
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-L O M A R A 
HANDY . PRECISE 

Various models 

With or 
without 

stand 
magnify 

15x to 1410x 

$7.50 
F o r  all  types 

of r e s e a r c h  
\vork, a t  honIe, 

in the labora­
tory and a field. 

Will  sen'C the 
engineer, medical 

lnan, chenl i st, bio­

logist, botanist,  etc.  

S c i e n t i f i c  i n s t r u ­

ments with excellent 

optical system. 

Electric lamp attach­

ment can be supplied. 

and up 

For detailed in/ormation address 

Dept. S.A. 1 1  

C .  P .  Goerz American Optical Co. 
3 1 7  EAST 34th S T R E E T  N EW Y O R K  

���1JBUILD YOUR OWN·--...... 

ReUecting Telescope 
6 inch kit ( F.O.B., N. y.) $3 .50 
Contains 1-6" x 1" disc for mirror. 
6" x % "  disc for t ool, all necessary abra­
sives,  rouge and p itch . CODY of instructions 
lOco Catalog free. 

Optical Development Corp.,  1 5 60 B'way, N.Y. 

I I I  Dependable * Supplies � � � 
for Building Telescopes 
Prisms-Mirrors-Obj ectives-Eyepieces 
Pyrex Discs-Kits-Pitch-Rouge-Ahra� 
sive 
Carefully packaged and promptly shipped. Send 
for Bulletin TA-l.  

LELAND S. BARNES 
Waltham, Mass. 

Correspondence to F actory 
77 Thornton Road 22 Bedford st. 

\Vltcn ... you ,vrite to 
.. 

ad,Ycrtisers 
• The Editor will appreciate 

it  if you will mention that 

yon S C I E N T I F I C 
saw 
it in A M E R I C A N  

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

THE BEGINNER'S 
CORNER 

THIS i s  the beginning of  "The Begin­
ner's Corner," set aside from the more 

advanced discussions of the amateur tele­
scope making hobby to be  found in the sur­
rounding department, and it  will endeavor to 
live i ts  life on the level of  the average be· 
ginner, avoiding the more rarefied atmos· 
sphere in which the advanced amateur tele­
scope maker c llstomarily dwells. Its purpose 
i s  quite frankly to interest the new readers 
of Scientific American in  the telescope mak· 
ing hobby, which has been dealt with by 
this magazine in nearly every number since 
1926. 

Actually to tell here how to make a tele· 
scope would not be practicable, since that 
would require too many words. This is told 
in detail in the book "Amateur Telescope 
Making." However, four very simple tele­
scopes of the kind sometimes chosen by the 
beginner from those described in that book 
are shown above. These telescopes have no 
tube, but a tube i s  not a necessity on a tele­
scope. The long column of  wood, pipe or 

TELESCOPTICS 
( Continued from page 275) 

was made by him." Wells, not Wright ,  is  
included in the photograph. 

In the May, 1937, number two amateurs 
designated as "Castor and Pollux, the 
Gemini Twins"-namely, Edward P. Wool­
cock and W.  E .  Lester, 319 Hermosa Ave., 
Long Beach, Cali f.-told how they were 
working on a 20" disk by means of a simple 
vertical spindle. Later they built and sub· 
stituted for this the machine shown in Figure 
9.  Woolcock describes this as foll ows : 

"The grinding machine is of the Hindle 
type and u ses the familiar alligator princi­
ple, as expleined in 'ATM.' We were able to 
make the machine for a total cost of $20, 
exclusive of the motor. Flat belts and 
p ulleys are used to drive the three spindles 

Figure 8: Wells and Hindle rig 
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other material, serves to support the brge 
concave glass mirror at i ts  bottom, and at 
its top a crosswise member carries a diagonal 
mirror and an eyepiece. 

Such a telescope, simple as i t  is ,  will mag­
nify 50 diameters. Take, for example, the 
second one shown above. Its builder, Ralph 
B.  Rice, 17  Maple St., Saugus, Mass_, says : 
"With this telescope the Moon i s  a wonder· 
ful study, Venus shows a beautiful, clean-cut 
crescent, Jupiter lights up the eyepiece like 
a sun, and Mars shows large and red." 

The cost of construction varies with the 
amount of materials which can be  picked up 
locally. A few have made such telescopes 
for $8 or even less hut i t  i s  hetter t o  eOllnt 
on ahout twice that Slim ( which i s, however, 
a conservative, outside e stimat e ) . 

In the surrounding department there are 
shown, this month, photographs of a number 
of machines for grinding mirrors. This may 
mislead the reader into the helief that s llch 
aids are necessary. Far from this, machines 
are much the excep t ion, and most amateurs, 
tyro or advanced, grind their mirrors by 
hand. At least 10,000 Scientific American 
readers have made their own telescopes. 

Figure 9: The Twins' Hindle ri g  

at varying speeds. The  dia6ram shows our 
belt and pulley arrangement, and Hindle on 
pp.  234-240, 'ATM,'  gives the explanat ion. 

"As Hindle slates, the machine gives an 
ovoid stroke, which can be varied at will by 
changing the bolt on the eccentric drive 
shaft. The s troke overhang can he  varied 
by placing the drive bolt in different holes 
in the alligator. The side swing can be 
varied by changing the bolt on the o ther 
eccentric shaft. The rubber cleats on the 
alligator are not used to hold the mirror, 
but they are spaced about 14 "  from the 
mirror's edge and act only as  pushers. Their 
operation is unique for, because of the 
spacing between cleats and mirror, the 
mirror actually turns in a direction opposite 
to that of the tool which i s  rotating beneath 
it. This amount of mirror turning can be 
varied by changing the separation between 
t:�e rubber pads and the mirror. At each 
swing of the stroke the mirror i s  pushed at a 
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place about %" from where it was last 
touched by the rubber cleats. 

"The ovoid stroke helps to keep abrasive 
and moisture on the tool-we were able to 
grind for ten minutes at a time without reo 
placing grit or using extra water. In the 
finer grades we ground for 20 or 30 min· 
utes at a time, only occasionally squirting 
water from a toy squirt gun along the edge 
of the tool. The ovoid stroke quickly carries 
any moisture to the center of the tool, where 
it is dispersed equally over the grinding 
surfaces. 

"We were able, by means of this machine, 
1 0  grind from No. 80 through emery in two 
days. By hand this would have taken two 
weeks. We ground for 1 % hours on each of 
six grades of Carbo., and fine emery. This 

Figure 1 0 :  Hiner's Herschel·Lee rig 

time is  actual abrading time and does not 
include time out to change grit, etc. 

"Ronchi tests indicate that we have a 
perfect sphere with the strokes we have 
been using. 

"Our favorite polishing speeds have been 
near 4 r.p.m. for the tool, 40 r.p.m. stroke, 
and 10 r.p.m. side play. All the speeds have 
been varied from time to time, using strokes 
from 4" to 8", with a 2" to 4" overhang and 
a mirror rotating speed of about % r.p.m. 

"As can be seen in the picture, we used 
a small drill press to supply our power ( 1/3  
h .p .  motor ) and to give us  our  first speed 
reduction and variable speed arrangement 
( by shifting the V·belt on the two multi· 
step pulleys ) .  

"We had time to read 'ATM' and 'ATMA' 
during work and we don't feel a bit tired 
after 5 or 6 hours of  polishing !  The various 
motions of the mirror during polishing are 
equivalent to pushing the mirror over the 
lap at the rate of 1 mile per hour." 

Figure 10 shows a small machine of the 
Lee type ( "ATM," p .  160 ) made by W. B. 
Hiner, 123 Cleaves Ave.,  San Jose, Calif., 
polishing a 6"  mirror. It makes 40 strokes 
per minute, of length from 2" to 10" ( ad. 
justable)  and with tool and mirror turn· 
ing in opposite directions, mirror on top. 
It will take up to a 12" mirror and has been 
used by Hiner on three mirrors. The Lee 
type of machine i s  generally similar to one 
described in an ancient book, "The Tele· 
scope," published in 1861 by the younger 
Herschel ( Sir John ) , and designed and 
used by his father, Sir William Herschel. 

We greatly regret that another group of 
machine descriptions, sent us earlier than 
the above, was lost in the mails when tern· 
porarily lent to an amateur who was build· 
ing a machine, and was never recovered. 

T AST August, F. M. Garland of Pittsburgh 
L described here his methods of marking 
mirrors by different kinds of etching. We 
now discover that Lyman Nichols, 118 Liber· 
ty St., New York, N. Y., an amateur tele· 
scope maker, has developed special inks, 
black and white, for writing in white or 
black on glass and other smooth· surfaced 
kinds of materials. It does not etch but it is 
otherwise very solidly affixed. 
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U N ITED STATES N AVY 
J u s t  Received-Li mited Amount 

AERO P LA N E  COM PASSES 
M a n ufactured By:  

KO LLSMAN-P I O N EER I N ST. 
STAR-A I RC RAFT CONTROL 

All  Made to N a v y  Specifications 

All aluminum, liquid filled bowl,  light weight, spherical lens, rotating compass 
card mounted on jewel bearing actuated by cobalt steel magnates. Stable lubber 
line, wide space graduations . Independent compensation for N S and E 'V takes 
care of local magnetic disturbances permitting close adjustment very quickly. 

All at a fra ction of original  cost 

Plain 
Kol lsman 
Pioneer 

I ° grad. Mark VI-B $25.00 
25.00 
20.00 
1 8.00 
1 5.00 

I l l u minated 
$27.50 

27.50 
25.00 

1 ° " " VI I  
Aircraft Control 
Kol lsman 

I ° VI 
5 °  V-B 

Pioneer 5 °  V 
Aircraft Control 
Star C o m pass 

5 ° V 
5 °  V 

Prismatic Rifle Sight & Observers' Scope 

B A U SC H  & L O M B  O P T I C A L  SYST E M  
Made b y  'Varner & Swasey, 6 power. Consists of 
achromatic ocuba & objective lens. calibrated reticule 
with Cross Hairs, 2 highly polished prisms firmly set 
in solid cast bronze frame with soft rubber eye-cup. 
Micrometer adjustments for yardage and windage. Used 
on Kl'ag, Enfield. Savage. Springfield. etc. Complete 

R��h
UI
��llp�

i
:�d

$
g:

.
�J.

eather case ( not ShO\N�� $7.50 

S a n g a m o  Amp. H our Meter 

Battery charge and 
discharge. Type MS. 
scale 0-400, Capacity 
15 amp. 

Original cost 
$50 .00 

Our Price 
$ 1 0.00 

FLOOD CONTROL! 

Automatic 
Cellar Drainer 

New Improved 

OBERDORFER 
Sump Pump 

Keep Your Basement 
Dry A t  All Times! 

Pump bu!1t entirely of 
bronze, rust proof, long 
life. 

Has Thermal Overload De·  
vice .  Positively depend· 
able and p rotects motor in 
case pump stalls. 

Capacity, 3 ,000  gallons per 
hour with '4 h.p. motor 
at low operating cost. 

Model B · 2400 unit com· 

K�ete 
cy�l�h �gt;; $35.00 

Unconditionally Guar .. anteed lor One Year. 
Literature Sent on Request 

1 2.50 
1 2.50 

Bausch & Lomb Navy Telescopes 
Said to h ave cost in  excess of $ 1 30.00 

An excellent finder, 7 lenses, achromatic tele· 
scope tube, erector draw tube and eyepiece 
draw tube. Excellent for spotting game_ Object 
Lens 2" ; magnifies 3 to 1 0  power ; Exit pupil 
0.2' to 0 .09" ; Eye Lens 15/16" .  C ross Hairs. 

Angular field 3 ' 30'  to 2 0 ' ; E rect $12.50 
image. All bronze. 

Regular Price $24.00 

Navy Light. 

weight '12 
M il e  Portable 

Searchl ight 

C a s t  aluminum & 
b r o n z e  h o u s i n g .  
Complete with car­
rying case. Mangin 
type parabolic glass 
reflector. :Made by 
G. E.  and Nat ' l  
XRay. 5 inch diam· 
eter. Complete with 
choice of 6, 12  or 32 
'-olt lamp. $4.95 

Latest Model Compressor 
Suitable for 

FACTORY, LABORATORY or HOME 
Quiet-E/ficient-PolVer!ul 

Ideal spraying outfit for all liquids such as paints. 
enamels. etc. Can also be used for cleaning. tire 
inflating, and general purposes. Equipped with 
General Electric. lA, HP a.c. motor. Quincy air com­
pressor, adjustable safety valve, and 100 lb. air 
gauge. A heavy duty Plummer spray gun with 15 ���; 6� �g�� is also furnished. 'Vpi

r
1��$39

. 
50 

Complete and ready for operation. 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC . ,  Dept . S .  S . ,  1 05 Fulton Street, New York City 
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PATTERNS OF 

SURVIVAL 

AN ANATOMY 
OF LIFE 

by John Hodgdon Bradley 

The author of  "Autobiography 

of  Ea rth" writes a challenge to 

every one who has ever pon­

dered the drama of life in a 

lifeless world.  

Taking concrete examples to 

illustrate his  ideas ,  Dr. B r adley 

seeks to break the b a r riers sepa­

rating geology, biology , paleon­

tology and anthropology f rom 

one another .  $2.25 

THE SERIAL 

UNIVERSE 
by J. W. Dunne 

"A metaphysical study of the 

nature of  Tim e ,  which pur­

ports to deduce the immortality 

of the soul f rom the existence 

o f  time. The w riting is  brilliant, 

and even witty."-Book-of­

M onth Club N ews. $2.00 

PHOTOGRAPHY 

AND THE 
AMERICAN SCENE 

by Robert Taft 

Telling f o r  the first time the 

part played by photography in 

Am e rican histo ry. The treat­

ment is essentially non-tech­

nical,  except for necess ary de­

scriptions of  techn ical processes. 

App roximately 300 illustra­

tions,  m any never before pub­

lished. $ 1 0  

a t  all bookstores 

THE MACMILLAN COMPANY 

60-5th Ave., New York 

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

CURRENT BULLETIN 
BRIEFS 

(The Editor wiIJ appreciate it if 
you wiIJ mention Scientific A mer­
ican when writing for any of 
the publications listed b elow.) 

DRAUCKER DAYLIGHT CALCULATOR is a 
pocket-size "slide-rule" device for either 

the movie or still photographer. It is very 
simple in operation and when properly set 
gives the correct diaphragm opening and 
shutter speed to be used under any photo­
graphic conditions. It is  accompanied by a 
12-page booklet of hints useful to the pho­
tographer. Munder Electrical Company, 
Springfield, Massachusetts.-60 cents. 

COSMETIC MANUAL is  a 94-page vest-pocket 
size book which presents formulas for 

the manufacture of all types of cosmetic 
preparations. Data are also given on manu­
facturing processes, precautions, hints, and 
general facts regarding the composition of 
creams and lotions. The Manual is  available 
to manufacturers, chemists, and technicians. 
Glyco Products Company, Inc., 1 48 Lafayette 
Street, New York City.-25 cents. 

Low COST HEATING SYSTEMS is a 12-page 
illustrated folder showing up-to-the-min­

ute designs of heating installations for small, 
low cost homes. It includes simplified plans 
of eight homes, together with material lists 
for the various heating systems adapted to 
each individual type. American Radiator 
Company, 40 West 40th Street, New York 
City.-Gratis. 

TUBE-TYPE RESISTOR REPLACEMENT CHART 
is  a handy wall chart which gives a com­

plete listing of interchangeable and replace· 
ment tube-type resistors in various radio re­
ceivers. The chart consists of  seven pages 
eyeletted together. It is of particular inter­
est to the merchandiser or the radio service 
man. Clarostat Manufacturing Company, 
Inc., 285 North Sixth Street, Brooklyn, New 
Y ork.-25 cents. 

WIDER HORIZONS tells the story of corrected 
eye-glass lenses that are so designed that 

the glasses and defective eyes as a combina· 
tion will function as satisfactorily as "per­
fect" eyes alone. In 16 pages are discussed 
the reasons why glasses are needed, how they 
are corrected, and how they can be of bene­
fit to you. Bausch & Lomb Optical Company, 
Rochester, New Y ork.-Gratis. 

NICKEL-A VERSATILE AUTOMOTIVE METAL, 
by H. E. Blank, Jr., is a 12-page circular 

which presents in detail different applica­
tions of nickel alloys, in automobiles and 
aircraft . Illustrated with photographs and 
accompanied by a number of important tab­
ulations. The International Nickel Company, 
Inc., 67 Wall Street, New York City.-Gratis. 

FOURTH ANN UAL REPORT OF T H E  FEDERAL 
HOUSING ADMINISTRATION gives the facts 

of the F. H. A. up to December 31, 1937, 
including a general review of the purposes 
and functions of the organization, its meth­
ods of operation, and other facts of interest 
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to taxpayers and home owners. House Docu­
ment No. 696. Government Printing Office, 
Washington, D. C.-Gratis. 

INDO-AMERICAN TRADE RELATIONS, by the 
Hon. Nalini Ranjan Sarkar, is a survey 

of export and import trade between India 
and the United States. It is essentially a plea 
for better mutual understanding of the prob­
lems involved and for a new orientation of 
trade policy. India Chamber of Commerce 
of America, Inc., 665 Fifth A venue, New 
York City.-50 cents. 

MINERALS YEARBOOK, 1938, is  the only offi-
cial record of mineral production in the 

United States. In 1339 pages, including a 
comprehensive index, is presented a com· 
plete economic and statistical summary of 
the mineral industry. Technological progress, 
world conditions, and foreign trade are ac­
curately reviewed. Included is a compre­
hensive survey of the bituminous coal in­
dustry. Superintendent of Documents, Wash­
ington' D. C.--$2.00. 

THE STORY OF FAITH THAT LED TO FORTUNE 
tells the human-interest story of  the life 

of Robert Gilmour LeTourneau, a man who 
has been largely responsible for the develop­
ment of  modern road building and repair 
equipment. The story shows what can be ac­
complished through tenacity of purpose 
founded upon common sense. The Lincoln 
Electric Company, Cleveland, Ohio.-Gratis. 

LOCAL B IRD REFUGES, by W. 1. McAtee, 
deals with means for attracting birds to 

the home and community. It tells of the eco­
nomic and esthetic value of  birds, how they 
may best be fed, and what measures should 
be taken to protect them from their natural 
enemies. The material is adaptable to all 
sections of the United States. Farmers' Bulle­
tin No. 1644. Superintendent of Documents, 
Washington, D. C_-5 cents (coin) . 

NOTES ON FAULT LOCATION IN CABLES is a 
52-page pocket-size booklet which will be 

useful to anyone concerned with trouble 
shooting in communication systems or elec­
tric-power transmission. It explains the meth­
ods involved, gives diagrams, and illustrates 
and describes the necessary equipment. Note­
book E-53-441. Leeds & Northrup Company, 
4934 Stenton A venue, Philadelphia, Penn­
sylvania.-Gratis. 

FEEDING WILDLIFE IN WINTER i s  a 22-page 
pamphlet that gives practical suggestions 

for assisting upland game, water fowl, small 
mammals, and big game in getting through 
those months of the year when their natural 
food supply is at its lowest ebb. Photographs 
and drawings illustrate the compact and 
comprehensive text. Farmers' Bulletin No_ 
1783. Superintendent of Documents, Wash­
ington, D.  C.-5 cents (coin) . 

TEACHING CONSERVATION OF WILDLIFE 
THROUGH 4H CLUBS, by Ruth Lohmann, 

is published in an endeavor to create among 
the youth of this nation a knowledge of wild­
life and a demand for its conservation for 
the future. Miscellaneous Publication No. 
291, U. S. Department of  Agriculture. Super­
intendent of Documents, Washington, D. C. 
-1 0 cents (coin) . 
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LEGAL HIGH-LIGHTS 
Patent, Trade Mark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By 0 R S O N  D. M U N N, Litt. B . ,  LL. B . ,  Sc.D. 
New York Bar 

Ed itor,  S c ientific American 

EXHAUSTED COMBINATION 

INVENTORS frequently ask whether a 
patent can be obtained on an old com­

bination of elements where one of the ele­
ments has been improved_ The question is 
not free from difficulty. However, the gen­
erally accepted rule is that where the im­
provement of one of the elements of the 
combination results in a new functional re­
lationship between the elements or in a new 
mode of  co-operation, a patent on the com­
bination can be obtained. Where, however, 
the improvement of the element does not 
change the coaction of the several elements 
or parts of the combination and the elements 
continue to act and co-operate in the usual 
manner, no patent can be obtained on the 
combination. 

. 

This principle is exemplified in a recent 
suit for patent infringement involving a 
patent on a casement window structure. The 
claims of the patent were drawn to the com­
bination of a frame, a window sash, and an 
operator for the window sash whereby the 
sash can be opened and closed. The com­
bination of the three elements was, per se, 
old. However, one of  the elements, namely 
the operator for the sash, was improved. The 
Court found that the improvement of the 
operator did not change the co-operative re­
lationship of the several parts and that the 
operator still worked in the same manner 
to open the sash. As a result the Court con­
cluded that the patent was invalid. 

The Court succinctly stated its reasons for 
invalidating the patent as follows : 

"All of Doering's claims cover a com­
bination which includes the elements of 
window-frame, sash and operator, and many 
of them contain other elements .  The inven­
tion, if  any, consisted merely in the improve­
ment of one of these elements-the operator. 
If there were some new functional relation­
ship between the operator and the other 
parts of the structure, it would be permissible 
to claim the entire combination. There is, 
however, no new mode of co-operation in­
volved." 

NOLAN ACT 
A S previously pointed out on this page, 

ft the World War not only profoundly 
affects the present-day politics of the world 
but also affects the current administration 
of the patent law. Ordinarily, where a patent 
is obtained abroad by an inventor he must 
file his application for his United States 
patent on the same invention within one 
year of his filing date abroad. During the 
World War, communication between the 
various countries of the world was seriously 
affected and many inventors were unable to 
comply with this requirement. Shortly after 

the World War the Nolan Act was passed 
which permitted inventors who had filed 
applications abroad during the World War 
to file applications for the same invention 
in the United States prior to September 3, 
1921 .  

A recent suit  for patent infringement in­
volved a patent which was applied for under 
the Nolan Act. The defendant who was 
charged with infringing the patent contend­
ed that the patent was invalid for the reason 
that the United States patent was not based 
upon the same invention as the foreign patent 
and that the Nolan Act only extended the 
privilege to file applications in the United 
States for the same invention as was patent­
ed abroad during the World War. The basis 
of this contention was that the claims of the 
United States patent were different and cov­
ered different subject matter from the claims 
of the foreign patent. 

The Court pointed out that the foreign 
patent disclosed the same invention as the 
United States patent and held that it was 
unnecessary that the claims cover the same 
subject matter. In this connection the Court 
stated : 

"In the Patent Office the disclosures of the 
foreign patent and not the claims always 
have been taken into account * * * The 
French patents disclose the invention that is 
set forth in the United States reissue patent."  

DAMAGES OR PROFITS 

BUSINESSMEN frequently inquire as to 
the measure of damages in a suit for 

unfair competition. In other words, when a 
Court determines that a defendant in a suit 
is guilty of unfair competition, how does the 
Court determine the amount of damages that 
should be paid to the injured party ? Most of 
the courts of the United States, including 
the Federal courts, hold that the injured 
party is entitled to recover either profits or 
damages, but not both. 

The profits consist of  the profits realized 
by the infringer from the sale of  the infring­
ing article. The theory upon which this is 
based is that an infringer should be required 
to turn over his gains to the true owner upon 
the same principle that a trustee is  required 
to turn over to the beneficiary any profits 
that he has realized by a wrongful use of the 
trust property. 

Damages are based upon the loss of sales 
or income resulting from the defendant's in­
fringement. In this connection it is  not ordi­
narily presumed that the plaintiff would have 
made the sales made by the defendant if it 
were not for defendant's infringing acts and 
it is  necessary for the plaintiff to prove by 
competent evidence that he actually lost sales 
or that he was forced to reduce his prices 
due to the defendant's infringing acts. This 
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principle was recently reaffirmed by the Fed­
eral Circuit Court of Appeals in the Sixth 
Circuit. It will be readily appreciated that 
in most instances it is easier for the injured 
party to prove the profits realized by the de­
fendant than to prove the actual damages 
sustained by the injured party. 

COPYRIGHTED MOVIN G 

PICTURES 

THE Federal copyright laws do not pre ­
vent the several states of the Union from 

regulating the display of copyrighted mov­
ing pictures within their territorial limits, 
according to a recent decision of the Federal 
Court in North Dakota. 

The state of  North Dakota passed a law 
prohibiting the operation of  motion picture 
theaters which are owned, controlled, man­
aged, or operated in  whole or in part by 
producers or distributors of  motion-picture 
films. 

A company engaged in the business of  
producing and distributing motion pictures 
brought suit against certain officials of the 
state of North Dakota to restrain them from 
enforcing the act, contending, among other 
things, that the law impail-ed rights protected 
by the Federal Copyright Law in that the 
motion pictures displayed in the theaters 
were copyrighted. The Court rejected this 
contention and sustained the validity of the 
North Dakota statute, holding that any re­
mote effect that the statute might have upon 
the rights of the producers or distributors 
under the copyright law did not amount to 
an invasion by the state of North Dakota of 
the field exclusively reserved to the United 
States government. 

MARTHA WASHINGTON 

TH E  name of the first First Lady of the 
Land was involved in a recent suit for un­

fair competition brought by a candy manu­
facturer against an ice cream manufacturer. 
The candy manufacturer contended that he 
had used the name Martha Washington as 
a trade mark for candy for many years and 
that the defendant had recently started using 
the same name as a trade mark for ice 
cream. The candy manufacturer contended 
that the ice cream manufacturer adopted the 
name Martha Washington for the deliberate 
purpose of trading on the good will and 
reputation built up by the candy manufac­
turer. 

The ice cream manufacturer made a 
motion to dismiss the suit on the ground that 
ice cream and candy were not goods of the 
same descriptive properties, were not in di­
rect competition, and that, accordingly, the 
use of the name Martha Washington on  ice 
cream did not infringe any of the rights of 
the candy manufacturer. 

The Court denied the motion and refused 
to dismiss the suit, holding that in a suit 
for unfair competition it was not necessary 
that the goods be in direct competition if 
there was a likelihood that the plaintiff's 
good will would be endangered by the de­
fendant's actions. In this connection the 
Court stated : 

"In a suit for unfair competition, it is suf­
ficient to show that plaintiff's good will i s  
likely to be endangered by the defendant's 
use of  plaintiff's name or mark. It is  not 
necessary to allege or prove direct competi­
tion between the products of each." 
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Save $$ On 
TECHNICAL 

BOOKS 
Some of our latest book bargains 

Publishers' 0 U R 
Original S P EC I A L  

'l' ITLE Price P R I C E  

Agricultural Chemistry . . . . . . . . . . . . . . . . . . $5 .00 . . . .  $2.00 
Areas & Volumes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .60 . . . . . . . 75 
Astronomica l Physics . . . . . . . . . . . . . . . . . . . . . . 4 .00 . . . . . . 1 .50 
Astronomy T oday . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 . 1 5  . . . . . .  1 .00 
Beet Sugar Chemist's Handbook . . . 1 .50 . . . . . . . 75 
B lacksmithing & Forging . . . . .  . . 6 .50 . . . . . . 1 .25 
Carbonization, Low Temp . . . . . . . . . . . . .  7 .50 . . . . . . 1 .50 
Chemist's  Pocket ManuaI. .  . . . . . . . . . . .  5 .00 . . . . . .2.00 
Chemis try in the Home . . . . . . . . . . . . . . . . .  . 2 .00 . . . . . . 1 .25 
Chromium, by Aid of E lec. Cur-

ren t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .5 0  . . . . . . . 75 
College G eology, Vol. I. . 3 .00 . . . . . . 1 .50 
Colloid Chemistry, Practical . . .  . . . . . . . 2 .2 5 . . . . . .  1 .50 
Crystals  & F ine S tructure of Mat-

ter . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  3 . 7 5  . . . . . .  1 .00 
D ia gnosis, �Ianual of  Lab . . . . . . . . . . .  . 2 .00 . . . . . .  1 .00 
E instein' s Gravitation . . . . . . . . . . .  . .  . .  2 . 5 0  . . . . . . . 75 
E lectrical �Iea suring Instruments 4.00 . . . . . .  1 .75 
E lements of Physics . . . . . . . . . . . . . . . . . . . . . . .  . 2 .50 . . . . . . 1 .25 
E nzymes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 . 5 0  . . . . . .2.50 
G lues and Glue Handling . . . . . .  . .  . .  3 .00 . . . . . 1 .50 
Heat Theorem, The Xew . . . . . . . . . . . . . . 3 . 5 0  . . . . . . 1 .00 
Human Body . . . . . . . . . . . .  . . . . . . . . . . . . .  .4 .00 . . . . . . 1 .50 
Industrial  Furnace Technique . . . 1 0 .00 . . . . . . 3 .00 
Iron & Steel 'York Chemists . . . . . . . . . 1 .2 5  . . . . . . . 60 
Lead-E lectro-�Ietallurgy . . . . . . . . . . . . . 6.50  . . . . . 1 .25 
Line Charts for E ngineers . . . . . . . . . . . . 3 .00 . . . . . 1 .00 
jHetallic Objects, E lectrolytically, 

Production of . . . . . . . . .  . .  . . . . . . . . . . . . . . .  1 .50 .75 
:Metallurgy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 .00 . . . . . . 3.00 
::\fetric  System for E ngineers . . . . . . . 5 .00 . . . . . .  1.50 
::\Iilk, the Perfect Food . .  2 .5 0  . . . . . . 1 .25 
:\fodern B iology . . . . . . . . . . . . . . . . . . . . . .  3 .00 . . . . . . 1 .00 
::\Iodern ::YIagnetics . . . . . . .  5 .00 . . . . . .  2.00 
Xatural Terpenes . . . . .  2 .50  . 1 .25 
Oil Refinery Specific a t ions . . . . . . . . . . 3 . 5 0 .  . 1 .50 
Optics,  Principles of Physical .  . . . . . . 5 .00 . . 1 .50 
Parachor & Va lency . . . . .  . 4 .00 . . . . .2.00 
Physical & Colloid Chemistry, 

Practical  . . .  2 .00 . . . . .  1 .00 
Physical Chemistry,  E x p .  . . . . . . . . . .  3 . 50 1 .00 
P lanning for Good Acoustics . . . . . . . . . 6 . 7 5  . . . . .  2.00 
Qualita tive Analysis . . . . .  . . . 1 .00 . .  .50 
Quant i t a t ive Analysis, T heory of4.00 . . . .  . 2.00 
R a yon D y e ing & Finishing . . . . .  . 3 .00 . 1 .50 
Research :;'\ arra tives,  2 vols .  . . . .  2 .00 . . . . . .  1 .00 
Sales  Technique . . . . . . . . . . . . . . . . . . . . . . . . .  6.50 . . . . .  1 .25 
S a lesmanship, Fundamen t a ls of  . . .  6 .50  . . . . 1 .25 
Science, Leading & 2\I islcading . . 2 .50 . . . . . 1 .50 
Sheet :Metal  Work & Piping . . . . . . 6.50 . . . . . 1 .25 
Soil Solution . . . . . . . . . . . . . . . . . . . .  . . . . . .  2 . 00 . .  .75 
Sparking of  Steel . . . . . . . 2 .00 . .  .85 
S u lphur in Iron & S teel . .  . . . . . . . . . . . . . . 2 .50 1 .00 
Theory of Brownian Movement . . . 1 .7 5 . .  .75 
Theory of Relativity . . . .  . . . . . . 2 .00 . .  .75 
Wood, Lumber & Timbe r . . . . . . . . .  1 0 .00 . . . . . 3.00 

( To above prices add 20c for postage for the first 
book, l O e  for each additional book. For foreign 
countries add 3 5 c  for the first book and 35c for 
each additional book. ) 
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WE ' R E  C R A M M I N G  THIS PAG E W I T H  
"

C O p y
" 

B E C A U S E  WE WANT S C I E N T I F I C  A M E R I C A N  R E A D E R S  TO 
K NOW ALL ABOUT THE NEW U. s. caMERa 

MaGaZ INE 
BACKGROUND -Fou r years ago, there 
was a large void in American photograp hy. 
The leading photographic n ation had no 
photo annual  worthy of American photog­
raphy. Seeing this need, U. S. C amera, an 
allllual of the best in photography, was 
established. It became an immedi ate success, 
a best sel ler  every year it has been p roduced. 

Then, p a rtly because of this success, picture 
magazines started blossoming. Yet, para­
doxically, the period did not bring forth a 
fine photographic magazine-one devoted 
to the best in  p hotograp hy. The challenge of 
p roducing such a magazine is  as cl ear  today 
as the chall enge of p roducing the annual 
was fou r years ago. The opportun ity and the 
chall enge are again accepted. With Edward 
Steichen, Anton B ruehl,  Tom Maloney, 
Willard D. Morgan and Phil l ip And rews 
as editors, U. S. C AMERA MAGAZINE, a 
quarterly, is being published October, 1 93 8 .  

IMMED IAT E  E V E N T S  LEADING 

UP TO PUBLICATION-You m a y  s ay 
-"another picture magazine ! "-and with 
all good right you can say it in a worl d 
alive with photographs, p hotographs, photo­
graphs. But to you r question, we make an­
swer in  this wise. We ask yem to consider 
today's "picture" magazines.  You wil l  find 
that every magazine today is  dealing with 
a phase of pictu res and not photography in 
all  its b re adth and scope.  But what maga­
zine gathers to itself a l l  the color, thril ls ,  
beauty, suspense and fun of photography ? 

WHAT YOU WILL FIND IN U. S. 

CAMERA MAGAZINE-u. S. Camera 
Magazine will not hang its hat on sex, in­
struction, news or  any of the speci alized de­
partments of photography, but wil l  till  
every acre in  the field.  In it you wil l  see the 
art of the best photographers in the world. 
You wil l  see color p hotographs that will 
make you gasp. You will  see documents of 
photography that have never been shown be­
fore. You wil l  see man and horse and ma­
chine caught at their  best and worst. You 
will see the strange and won derful things of 
science. Every subj ect which eventu ally 
reaches the p ages of U. S. Camera Maga­
zine, will be  p resented without heed of ex­
pense or time, with every possible attention 
to its photographic excel lence. 

One thing wil l  be  cardin al-every picture, 
regardless of its subj ect or use, will carry 
its own history : C amera, exposure, l ighting, 
l ens, aperture, equipment and other data on 
its taking, with comments by the photogra­
pher himself. 

THE MEN BACK OF U. S. CAMERA 

MAGAZINE-Nucleus of the magazine's 
editorial staff are the men who made U. S.  

CAMERA yearbook the  leading American 
photographic annual. These men know 
photographs, know the photographers, and 
know what's going on in the world of light 
and l enses. The permanent editorial  staff is 
composed of : Edward Steichell, A lItoll 
Bruehl, Willard Morgall, To m Malo lley 
alld Phillip A lI drews. 

To them, add this active advisory board : 
Lejarm Hiller, A m o ld Gmthe, Will COll­
nell, George Hurrell, Tom Underwood, 
Ted C o o k, Dorothea Lange, A rthur Ger­
lach, M. F. Agha, J7 alentino Sarra, William 
Rittase, Edward Weston and Jam es D o o ­
little. An editorial b o a r d  s u c h  as t h i s  cou l d  
never be gathered together for a magazine 
of l esser scope and broadness. Their active 
interest assu res the magazine of  the highest 
type of c raftsmanship-the taste and skil l  
which have made them leaders in  their 
various branches of photography. 

HOW U. S. CAMERA MAGAZINE 

WILL LOO K -It wil l  be  the l a rgest and 
most expensive photographic magazine in 
the worl d.  No e ffort wil l  be spared to make 
it the finest piece of publ ishing of its type. 
It will appear quarterly. It wil l  cost 5 0 ¢  a 
copy. 

SIZE : An unusual size has been selected, 
measuring 1 1 0 "  x 1 2 y« " .  This format per­
mits spreads of  unusual power with em­
phasis on l a rge i l l ustrations. 

PRINTING : The finest type of l etterpress 
p rinting by one af the ace American printers 
wil l  be used in U. S. C amera Magazine. 
There will  also be gravure inse rts and color 
inserts. Inks will be speci ally chosen to 
bring out the best in each ill ustration a'nd 
only fine-screen hal ftones by one of the lead­
ing eastern engravers will  be used. 

PAPE R : Expensive coated stock of heavy 
weight wil l  be used to assu re p rinting and 
engraving methods of finest results. 

B INDING : Modern wire binding has been 
decided upon not only because it imp roves 
appearance and permits the reader to spread 
the magazine flat, but because it assures 
permanence to e ach copy. 

OUR CHARTER OFFER TO SCIEN. 

TIFIC AMERICAN READER S :  You 
now know what you wil l  find in  the big 
and many pages of U. S. Camera magazine. 
You wil l  want this magazine-and we are 
going to make it  easy for you to make su re 
of you r first issue and a l l  the quarterly 
issues which will appear during the n ext 
year. For $ 1 . 7 5  you can immediately ear­
mark issues for you r  library. Just fin out 
the coupon below and send with you r  check 
today-or, instruct us  to send a bill l ater. 

THESE FIRST ISSUE FEATURES 

ARE A SAMPLE OF EDITORIAL 

CONTENT. 

A GOOD PICTURE 
- by Edward Steichen 

ARTISTS SHOULD PHOTOGRAPH 
- by Rockwell Kent 

COLOR PORTFOLIO - large size color 
photographs by Anton and Martin 
Bruehl and Arthur Gerlach. 

LUKE SWANK'S AMERICA 
-by Beaumont Newhall 

THIRTEEN SECONDS 
- by Torkel Koding 

LEJAREN HILLE R - the model and the 
photographer. 

COME ON KID, SMILE 
-by Ruth Nichols 

WHEN YOU BUY AN ENLARGER 
- by Willard Morgan 

AMERICAN ACES- Hollywood's Will 
Connell. 

U. S. CAMERA PREVIEW - eight full 
pages from the new U. S .  Camera Annual 
1 9 3 9  and many other articles and features. 

IMPORTANT NOTE AND COMBI. 
NATION OFFE R-In pres enting U. S.  
CA MERA MAGAZINE to Scienti fic 
Am erican readers,  we want to stress the 
fact that the Annual will continue as in 
the past. The current issue of the Annual , 
off the press November 9th, is in as m any 
ways in advance of its p redecessors as each 
issue has been over that it succeeded. You r 
interest in photography entitl es you to be· 
come a charter subscriber to both the mag. 
azine and the annual at the s pecial rate 
quoted below. U. S.  CAMERA ANNUAL 
sells at $2.90. Four issues of  the Magazine 
cost $2.  We offer both to Scientific Am eri­
can readers for only $3.75, a saving of  over 
24%. Act Now. 

r - - - - - - - - - - - --- - - - - - - , 
U .  S .  C A M E R A  
3 8 1 F O U R T H  AV E N U E ,  N .  Y .  C .  

I wish to take advantage o f  your 8pecial charter 

rate and am checking my choice below : 

D u. S. CAMERA 
MAGAZINE 
(Four big issues) 

D u. S.  CAMERA 
ANNUAL 1939 
(paid orders are post free) 

or 

D BOTH . . ONLY $3.75 
D Check enclosed 0 Bill me later 

NAME ____________________ _ 

ADDRESS _________________ _ 

I 
I 
I. 
I 
I '  
I 
I 
I 
I CITy ______ STATE ____ SA I 

L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � 



PROOf THAT EVERY CAR IS TH REE- CARS-IN- ONE 

T H EY  CAM E AND SAW • • •  hund retb of m O l o r  mech�nlc5  .. nd 
oil  m e n  . . .  w h y  modern c a r s  a r e  really three c u r a  in o n e .  At the 
Echyl Motor Clinic popular  moke5 of c a r .  w e r e  run o n  the three 
J!' ..... dc. of gasol ine lold today. The ent ire a udience .raw the 
r etllU lis in speed and power projected o n  B lorge screen.  This  
U � 5 1 .  Bnd others. d e f i n itely prov(>d that  modern c a r s  have t hree 
JlT1Idcs of performll nce depending o n  whkh of 'he I h rc grades 
ot gasol ine  is used . 

THE THREE G RADES OF GASOLI NE SOLD TODAY 

GIVE MODER N CARS A TRIPLE PERSONALITY 

Au tomobile mechanics tell  us that it's the car owner 

"who doesn ' t  know what i t's all about" t h a t runs into 

the most trou ble. For t u na tely, the basic facts about 

what a man can expect from his car on each of the 

three grades of gasoline a re 80 si mple that you can 
easily understand them. Here they are : 

Poor peljorma71Ce 
with "low grade "gasoline 

There Is no a n t i -knock fluid (con taining tetra­

ethyl lead ) In "low gra d e "  Ilasol lne.  Power Is 
lost beca use the spark must be retarded by 
YOU,f C3.r dealer to preven t "knock" or "plol1. " 

Good /Jer/ormance 

with "regular " gasoline 
Most regular Ilasollne has In i t an t l - knock Ould 
(con taln lnll tetrae t hyl lead ) .  T h e  s p a r k  c a n  be 

considerably advanced for more power witho u t  
"knock" o r  upi n �." 

Best /Jer/ormance with 

gasoline containing "ETHYL " 
Gasoline " w i t h  ETH Y L "  Is highest In all­

round q ua l i ty. It  has enDuS:', an d-knock Ould 
(co n t a l n l n ll  tetrae t h y l lead ) so tlmt t h e  spark 
can be flilly advanced for maxi m u m  power 

and economy w i t h o u t  "knock" or "pfnst." 

ETHYL GASOLINE CORPORATION, manufacturer 0/ anti-knock fluids used by oil companies to improve gasoline 




