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RCA . . .  the name symbolizing creation, 
progress, achievement in radio! RCA . .. 
Radio Corporation of America ... a family of 
doers writing history with sound in the sky! 

Makers of instruments for radio transmis­
sion and reception of sound, code messages 
and facsimile reproduction. Makers of instru­
ments for the recording of sound on records 
and on motion picture film. Creators of count­
less radio devices vital to science, industry, 
medicine, telephony, and public safety. 

RCA . . .  creator of a nation -wide broadcast­
ing service, The National Broadcasting Co. 

RCA • • •  creator of a world-wide radio com­
munications system with direct circuits 
between the United States and 43 foreign 
countries, and with ships at sea ... a mes­
sage service with the speed of lightning. 

RCA . • •  pioneer in research in radio, sound 
and television. 

RCA . • • truly American, owned by a 
quarter of a million stockholders in 48 states. 

RCA • • •  19 years a name across the sky 
. .. 19 years of service to all the world. 

Listen to the "MAGIC KEY" every Sunday, 2 to 3 P. M., 
E. S. T., on the NBC Blue Net'Lvo,.k. 

Radio Corporation of Alllerica 
RADIO CITY, N. Y. 

RCA Manufacturing Co., Inc. Radiomarine Corporation of America 

RCA Institutes, Inc. National Broadcasting Company R.C.A. Communications, Inc. 
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IT is no mere accident that so many promi­
nent and successful people have hobbies. 

And, while presidents go fishing, bankers 
paint pictures and famous writers play at 
farming, thousands of others are finding the 
power to rise above humdrum jobs through 
the many new qualities that hobbies are de­
veloping in their natures. 

A HOBBY CAN HELP YOU 

IN MANY WAYS 

It will not only bring more real fun into your life but will 
help you to forget your troubles, overcome boredom, 
make you more entertaining to others and it may even 
help you to win the respect and admiration of the most 
infiuential people in your community. 

Hobbies often make friends for you • • •  make you more 
interesting • • •  get you invited places. 

A HOBBY CAN BRING PROFITS 

Many a man has found, through his hobby, a new source 
of income when all other avenues have failed. Many a 
career has been changed by a hobby. Many a spare­
time dollar is rolling in to people who started a hobby 
"just for the fun of it". 

25 INTERESTING SUBJECTS 

FROM WHICH TO CHOOSE 

2. You Can Write by F. FrauT Bond 
5. What To Do About 

Your Invention by Edward Thomas 
6. Tropical Fish by Lucille Quarry Mann 
7. Photography For Fun by William M. Strong 
9. Music For Everybody by Sigmund Spaeth 

10. A Garden In The House by Helen VanPelt Wilson 
11. The Life Of The Party by Mena�er and Folsom 
12. How To Sell What 

You Write 
13. How To Design Your 

by Myron M. Stearns 

Own Clothes by Hannah Shelton 
14. Stamp Collecting by Henry Renouf 
15. Hiker's Guide by Ben Solomon 
16. Interior Decorating by Helen M. Daggett 
17. Discover The Stan by Gaylord Johnson 
21. How Smart Are You? by F. E. Meno�., 
22. Motor Camping by Porter Varney 
23. Hunting With The 

Microscope 
25. Working With Tools 
26. How To Sail 
27. A Dog's Life 
29. Skiing For All 
30. Creative Handicrafts 
31. Chess In An Hour 
32. Reading Character 

by Gaylord Johnson 
by Hany J. Hobbs 
by Samuel CaTm. III 
by Josephine Z. Rine 
by Otto Schniebs 
by Mabel Reagh Hutchins 
by Fron�J. Marshall 

From Handwriting by Dorothy Sara 
34. Drawing For Fun by Walter Willoughby 
35. How To Make Music 

On The Harmonica by P. V. Plant. 

LEISURE LEAGUE-A NON-PROFIT 

ORGANIZA TlON-WILL HELP YOU! 

Selecting a hobby is like getting married-it's usually a 
life-time choice. So choose your hobby carefully-wisely. 
let the leisure league help you. The leisure League is a 
non-profit organization formed with the idea of helping 
people get more fun out of their spare time. It offers you 
low cost hobby guide books telling the how and why of 
many papular pastimes. One of the quickest, best and 
surest methods of deciding on the hobby that will best 
suit your needs is to read at least three of these interest­
ing and informative books. They are listed in the center 
of this advertisement. 

ANY THREE HOBBY BOOKS $100 
"Care and Feeding of Hobby 

Horses" Included FREE 

This fascinating FREE book is packed full of hobbyinforma­
tion. It is written by Earnest Elmo Calkins, one of America's 
great advertising men-a man who has mastered the art 
of living both at work and at play. It lists hundreds of 
hobbies, classifies them, tells you how to get started. 

SPECIAL OFFER I 
Fill out the coupon todoy. For only $1.00 the leisure 
league will send you any three of the 35¢ Hobby Guides 
listed above and include "Core and Feeding of Hobby 
Horses" free of extra charge. 

AT YOUR BOOKSTORE OR MAIL DIRECT � ....................................... . 
• LEISURE LEAGUE OF AMERICA 

DEALERS: If purchase is made in book store, dealer returns signed coupon; leisure League will replace free book 

= Dept. 132, 30 Rockefeller Plaza, New York, N. Y. 

Send 3 books checked and a copy of "Core and Feeding of 
Hobby Horses", free of extra charge. 

D I enclose $1.00; ship post paid. 

o Send C. O. D.; I will pay postman $1.00 plus postage • 

. Draw circle around numbers of books desired: 

2 5 6 7 9 10 11 12 13 14 15 16 17 21 22 
23 25 26 27 29 30 31 32 34 35 
Also please ship • • . . . . . . . . • .  extra books at 35¢ each for 
which I enclose • • • • • . • • . • • • • •  

Name • . . . . . . • • . • • . . • . • . • • • • • • • • • • • • • • • • • • • • • • • • • •  

Address • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

City • • • • • • • • • • • •  , • • • • • • • • • • • • • • • • • • •  State • • • • • • • • • •  

...•................................... � 
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OUR 
Astrology 

A STATEMENT on this page last 
month explained why this journal 

does not conduct the scientific investiga­
tion of water witching or dowsing for 
underground water which is often urged 
by readers_ Its editors are still more fre­
quently urged to investigate and dis­
prove astrology. This question has been 
given some thought. 

As is made clear by the science of 
logic, any argument betwcen two per­
sons or sides on a given question must be 
based in final analysis on a premise 
which both sides accept in common_ If 
there is none, there is no real meeting 
between the minds of the contestants­
they never come to actual grips at alL 
The logic that flows on and on may be 
wholly flawless, yet, being based on dif­
fering premises, it merely agitates the 
atoms of the atmosphere. Most of the 
superheated arguments which we human 
beings get into ( and enjoy, anyway! ) 
are instances of this unobserved error. 

Reduced to nakedness it seems to us 
that the argument about astrology falls 
in the same category: the scientifically 
minded and the occult minded cannot 
agree on premises in common. True, 
when cornered, the astrologer asserts: 
"You believe in the distant influence of 
gravitation between planets, don't you '? 
Well, then . . .. " This, however, turns out 
to be a sort of pseudo-premise. 

To us it seems unlikely that any kind 
of direct attack will knock out astrology, 
in the useful sense that it will succeed in 
knocking astrology out of the people who 
follow it. We scientific people might 
"disprove" it up to the hilt (if necessary) 
but still our disproof would not have the 
hoped-for effects. A surer though slower 
process seems more likely to be the con­
stantly improving standards of general 
education.-A. C_ I. 

Sociological 

NOT quite five years ago, the legisla­
tive experiment known as Prohibi­

tion came to an end. Preceding its de­
mise by almost a year, an editorial in 
the June, 1932, Scientific American urged 
that quick action be taken by the gov­
ernment in concurrence with the rapidly 
growing sentiment of the people in favor 
of repeal. OUf reasons were three-fold. 
First, we were aghast at the federal defi­
cit of $903,000,000 that had piled up 
during the fiscal year 1931 and the pros­
pect of another totalling two billions in 
1932; and we predicted a government 
revenue, to use against these deficits, of 
a billion dollars a year from legalized 

POINT OF 
control of liquor. There was also to be 
saved a large part of the enormous pro­
hibition-enforcement outlay. Second, re­
peal would promote temperance! Third, 
the underworld would have, in repeal, 
amputation of its very great source of 
income-an income with which it had 
financed an unprecedented wave of 
crime and had seduced "the law" it­
self. 

What, then, has happened in five 
years ? Just this: all three of our predic­
tions have been fulfilled. From liquor, 
the government realized revenues to­
talling a billion dollars in 1937. Temper­
ance has made such headway that, in 
1937, the American people drank j ust 
over a gallon of spirits per capita com­
pared with two gallons in the normal, 
pre-war year 1916.  Moreover, on this 
point, statements have recently been 
made to the effect that less liquor is be­
ing consumed in public and more in the 
calm atmosphere of the home. As to 
bootlegging, little need be said. Gone is 
the rum row that used to lie off each of 
our coasts; speakeasies have been re­
duced almost to the vanishing point ; and 
still seizures have come down from 
25,000 in 1930 to 1 1 ,407 in 1937. Boot­
legging has, in fact, been demoted from 
the ranks of big business, and the few 
remaining "big shots" of crime have 
been forced to fall back into less lucra­
tive, more easily detected rackets. 

Sociologically, this experience should 
have a meaning for all those who think 
they know what is best for the American 
people and presume to translate their 
personal opinions into laws. It should 
show, for one thing, that our people are 
a pretty level-headed and dependable 
lot . Given personal freedom of action in 
regard to liquor, they have more than 
come up to scratch and shown their self 
control and temperance. Give them more 
chances to express their individuality, 
where this is now denied them by fiat, 
and they will without doubt show such 
evidence of temperate j udgment and 
action as will redound to the benefit of 
al l .-F. D. ;U. 

Canals 

F IFTY years ago the Panama Canal 
was still under construction and 

seemingly  in surmountable  obstac le" 
loomed ahead. Regular readers of our 
feature "Fifty Years Ago In Scientific 
American" have caught glimpses of the 
troubles that beset de Lesseps and of 
the sentiment which, at that time, was 
growing strongly in favor of a Nicara­
guan canal. We cannot here go into the 
political and financial machinations that 

VIEW 
made possible the final completion of 
the Panama Canal, but recent develop­
ments have once more opened the whole 
subject of marine transportation between 
the Atlantic and Pacific, particularly for 
our naval vessels and auxiliaries .  

Pleas have been made for bomb­
proofing the Panama Canal ; agitation 
has been renewed for a second canal 
across Nicaragua, partly to relieve 
pressure on the Panama Canal in time 
of stress and partly to provide a second 
avenue for merchant and naval vessels 
in case of damage to the existing water­
way. Such damage, particularly in time 
of war, would be disastrous since it 
would force our warships, troop-ships. 
and those carrying needed supplies and 
food to travel the extra thousands of 
miles around the Horn. Bomb-proofing 
the Canal is a large order, but it is ob­
vious that every precaution must be 
taken to prevent disaster at any one of 
the many strategic points along its 
course. 

On the other hand, a second water­
way would be of great value in times of  
peace as well as in the event of  war .  I t  
would go far  to  insure that marine traffic 
would be uninterrupted by any cause 
and would make doubly difficult the 
destruction of our invaluable link be­
tween the two oceans. The way is  open 
for the construction of a canal across 
Nicaragua. This country holds a 99-year 
lease on the right-of-way. Experience in 
the construction and operation of the 
Panama Canal has taught many valua­
ble lessons that could be applied in the 
work on another canal. As  shown by a 
note on the "Fifty Years Ago" page ill 
this number, the surveys of the Nicara­
guan canal route had even then been 
carried out with great care and fore­
sight "in marked contrast with those pre­
viously made for the Panama Canal." 

With such a background, and with 
the advantages of Lake Nicaragua as a 
part of the proposed canal, there should 
be no untoward difficulties in pressing 
the work to completion. The way is 
open. The end is a desirable one. OUI' 
merchant vessels and our battle fleeb 
must be assured of a safe passa<rewav 
between oceans. And the route th�ougil 
the proposed canal would be some 
thousand miles shorter than the pre­
sent course through the Panama Canal. 
The advantages of two canals are ob­
vious. May the powers-that-be see with 
a clear eye and do their utmost to bring 
to completion a project that will be of 
tremendous value to the United States 
as well as to the commerce of the entire 
world.-A. P. P. 
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50 YEARS AGO IN • • • 

(Condensed From Issues of February, 1889) 

CANAL-" Every discouraging report, for the past year or two, 
t ouching the probability o f  the completion o f  the Panama Canal, 
commenced by M. de Lesseps, has caused public attention to be yet 
more earnestly attracted to the Nicaraglla Ship Canal proj ect. The 
great difficulty and the enormOllS cost of the work thus far done at 
Panama have compelled those interested in the Nicaragua route to 
he extremely thorough and careful in their surveys and estimates, 
which have been completed with a detail that is  in marked contrast 
with those previollsly made for the Panama Canal. " 

l\IACHINE GUN-"The Maxim gun . . . has met with marke d suc· 
cess, and has been adopted by nearly all  the European powers, in· 
cluding England, France, Germany, Italy, Switzerland, Austria, 
and Russia. The gun is soon to be tested at the proving grounds at 
Annapolis, with a view to  procuring its adoption by the Unite d. 
States government. The speed of fire of the rifle caliber gun using 
the American cartridge is  very high, being 700 per minute. The one 

pounder will discharge 400 shots per minute. A six pounder adapted 
t o  fire shrapnel and grape canister will discharge at the rate of 150 
per minute  . . . . The Maxim automatic mitrailleuse is  so constructed 
that, on firing a single shot to start the gun, the force of  the recoil 
i s  utilized for extracting the empty cartridge case and for effecting 
the various operations necessary in reloading and again firing the 
ann." 

EXHIBITION-"The first impression one receives on a general sur· 
vey of  the Paris exhibition buildings is an exceedingly favorable 
one. There is  a something about them that i s  pleasantly impressive, 
and this feeling augments as  one passes through the various depart· 
ments . . . . It i s  reported . . .  that Edison proposes to span the mao 
chinery department with a rainhow of incandescent electric lights, 
which would, without doubt, be a most effective exhibit." 

ALLIGATORS-"The alligator of the South, like the buffalo of 
the West, i s  likely soon to  become extinct .  The slaughter of  the 
alligator for its  hide, like the slaughter of buffaloes for their hides, 
has been so great that it may be only a few years before the lonely 
lagoon of Florida will have lost its last survivor." 

S'\IALLP OX-"In Paris, where the law requiring vaccination is 
feebly enforced, the mortality from smallpox ranges from 1 .36 to  10.0 
to  the 100,000 inhabitants, while in the principal German cities, 
where the vaccination laws are rigidly enforced, the death rate is 
hut 1 . 44 to the 100,000 inhabitant s. London, under compulsory 
vaccination, has a death rate from smallpox of but 0.6 to the 100, 
noo inhabitant s ."  
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PIPED WIRES�-"The Consolidated Gas Light  Co., o f  this city, 
some years ago, in laying a gas main, took advantage o f  the oppor· 
t unity t o  introduce a telephone line in it, suspending it from insula­
tors within the main. Excellent results were attained. On recently 
opening the main the wire was found to  be coated with naphthalene, 
hut the line as such was intact." 

CIGARS-"There are 1 ,800 cigar factories in New York City. Of 
these the great majority employ from one to  fifty hands each. Large 
factories, of which there are 350, employ from 50 to 500 hands, while 
the largest class of factories, of which there are only ten, employ 
from 500 to 1,000 hands." 

VERSA TILE-"A well recently bored for gas at Pittsburgh delivers 
fresh water, salt water, and gas at same time. There are two casings, 
one within the other ; the ou ter one, 100 ft. down, t aps a fresh wa­
ter stratum, while the inner pipe reaches the salt water and gas at 
200 feet down." 

T ALL-"The Eiffel Tower in Paris had reached a height o f  761 feet 
on January 9, 1889-the highest structure upon the globe." 

WIRELESS-"When we contrast the present state of electric science 
. . .  with its  condition a year ago, we are struck with the remarkable 
advance s  that have been made . . . . The most important experiments 
bearing on the theory of electricity have been those of  Hertz on t he 
propagat ion of electrical disturbances . . . .  Hertz has obtained elec· 
tric oscillatjons of  a very short period-several hundred millions in 
a second-and he has shown that electro· magnet waves caused by 
them are propagated in the surrounding space, and are reflected and 
interfere with one another as do waves of light. " 

REFRIGERATJON-"The refrigerator cars in which meat is 
brought from Western stock yards to Eastern markets are 29 feet 
long inside, 8 feet 2 inches wide inside,  and 7 feet 2 inche s from the 
floor to the cross beams to which the h ooks are fastened, above 
which is a space of 14 inches to  the roof. At each end are galvanized 
iron tanks filled with a mixt ure of  pounded ice and coarse salt . . . .  
The cars are iced the day before shipping, refilled just before load· 
ing, and are iced again every twenty·four hours at regular stations 
on the route." 

CLA Y-" Electricity is  being more and more used for the purification 
of kaolin and other porcelain clays. The clay i s  sifted on to a 
rapidly revolving horizontal plate, which is surrounded wit h power­
f ul electro· magnets, which retain the particles of iron . . . .  The proc­
ess is  said to be comparatively cheap and very rapid, and since i ts  
introduction many clays hitherto rejected as containing too much 
iron have become of value for the manu factllfe of pottery."  

AND NOW F O R  THE FUTURE 

(How Climate and Weather Assume a Dictatorship 
Over Human Affairs, by Clarence A. Mills, M .D ., Ph .D . 

(A 13·Mile Tunnel that Was B ored Un der the Handi· 
cap of an Undergroun d  Rainstorm, by Andrew R. 
Bo one. 

«Industrial Wastes, their Effects on Edible Fish, and 
the Solution t o  the Problem, by L. M. Fisher. 

(Excavati ons at Biskupin, an Early Iron Age Village in 
Western P oland, hy J. Kostrewski. 
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\\ I Wonder WhctT 
11me My 1)�ddy 
Wi" Telephone,? 

��1i he minute he calls up I'm going to speak 

to him about Bobby. He's my cousin, and 

he's just five weeks old. And they haven't 

got a teLephone where he Lives! 

"One of these days his mother's going 

to run out of his talcum. Or she'll want his 

father to stop at the drug store on the way 

home for oil. Or maybe she'll want to ask 

the doctor about that rash on his back­

Bobby's back, I mean. 

"Then suppose some week he gains six 
ounces. Don't they expect to tell their 

friends news like that? 

"Well, how is Bobby's mother going to 

do all those things besides her marketing? 

"I'm going to see if my Daddy can't fix 
it. He's always saying how good telephone 

service is - and how cheap." 

II 

B E L  L T E L  E P H 0 N E s Y S T 
You are cordially invited to "isit the Bell System exhibit at the GolderJ Gate International Exposition, San Francisco 
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COPYI'I�ht A. G. SnRldlng & BI'(I!i. 

P A T T E R N  OF A GOLFER­
BY PHOTOGRAPHY 
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MORE and more industrial problems are being 
solved by tbe ultra-speed photography process 

developed by Dr. Harold Edgerton at Massachusetts 
Institute of Technology. To the manufacturer of golf 
balls and clubs, for example, the above photograph 
from the newly established Research Department of 
A. G. Spalding & Bros. has an important story to 
tell. In making it, the camera shutter was opened and, 
as the golfer started his swing, an intense light started 
flashing so that each flash caught the club in a different 
position. Here, each exposure was made at a speed 
of 1/100,000 of a second.  The teed ball, of course, was 
registered on the film with every flash during the down­
ward sttoke.  The golfer did hit it-and the ball flies 
off to the right. Note the upward flight of the tee. as 
well as the angle of the club face and the fact that 
the golfer lifted his head! 



The Laboratory Building of 
Yale Laboratories of Primate 
Biolo gy, Orange Park, Flori· 
da. Here in cleanly cages 
chimpanzees are being bred 
for the uses of science, as  ex· 
periments made on the apes 
may be of greater value to  
bi o l o g i s t s ,  anthropologists, 
and psychologists than those 
in which dogs, rats, guinea· 
pigs, m onkeys, and other ani· 
mals more distantly related to 
human beings are employed 

D ATED CHIMPANZEES 
FLORIDA boasts the world's strang· 

est colony-dated chimpanzees. In 
the salubrious atmosphere of sub· 

tropical Orange Park, there j abber, leap, 
climb, shriek, mutter, and multiply doz· 
ens of pedigreed anthropoid apes. 

And, incredibly enough, in this flour· 
ishing colony, these startlingly man·like 
creatures are to be bred-or rather, 
manufactured-to specification. A stand· 
ardized,  all·purpose ape is  the ideal laid 
down in the blueprints. Nowhere else in 
creation is there such a laboratory. 

If, some fine day, you should drive 
through the balmy and luxuriant 
northern Florida countryside, and at 
last reach the low and spreading 
buildings of this great laboratory­
for great laboratory it is, and not a 
zoo-you would readily single out 
cage after cage of squat, dark, hairy 
f i gure s-babie s ,  youngs ter s ,  and  
adults-loafing in  the shade or  wad· 
dling clumsily about in the sunshine. 
Coming closer, you could not help 
noting how bright·eyed, healthy, and 
clean is this animal colony. And you 
would observe no scratching of fleas. In· 
deed, each cage is well·kept. 

Perhaps with astonishment, as you 
watched the attendants going about with 
food, apparatus, and notebooks, you 
would absorb the significant fact that 
human beings rarely get more careful 
consideration or more individual atten· 
tion. Indeed, the colony was founded be· 
cause these apes are among the most 
manlike of all creatures-and because 
an eminent scientist had the fortunate 
idea that the more like human beings 
these animals are treated, the 

Yale's Ape Colony, in Florida, is a Laboratory In 

Which Discoveries Directly Applicable to Man are 

Being Made 011 Man's Closest Relative, the Ape 

The chimpanzee who showed where 
his gums ached. Moos in his fi fth year 

"A single chimpanzee wisely used may 
be worth more than thousands of guinea. 
pigs," says the moving force and guid· 
ing genius behind this unique undertak· 
ing, Robert M. Yerkes, a distinguished 
professor of biology at Yale University. 

"The primary intent of the administra· 
tion is to produce chimpanzee subj ects 
which by type, breeding, rearing, and gen· 
eral adaptation shall be pre·eminently 
suitable for research purposes in lieu of 
human subj ects." The laboratories are 
under the auspices of Yale University 
and have been supported financially by 
the Rockefeller Foundation. 

There are countless human problems 
of utmost importance which are vitally 
in need of solution but upon which reo 
search simply cannot be carried out with 
human subjects. Such experimentation 
must deal with dire diseases, including 
syphilis, and with the brain and prob· 
lems of behavior, as well as with the 
more intimate aspects of glands, sex, and 
reproduction. The ape must come to the 
rescue of man. 

How strikingly human the chimpanzee 
IS at heart-especially after his con· 

fidence in investigators and their 
good will has been brought to a high 
point over a period of years-has 
astounded even Dr. Yerkes. He reo 

lates an actual incident to drive the fact 
home. 

Moos, a young male, had been ill, and 
was convalescing. But he was evidently 
still in pain and would refuse all solid 
food. Moos had already been given reo 
peated close examinations. His attendant, 
however, determined to find the source 

of his pain. Refusing solid food 
more the discoveries directly 
applicable to human problems. By BAR C LAY M O O N N E W M A N 

suggested a toothache. The in· 
vestigator went into the cage to 
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look Moos over once more. The young 
chimpanzee greeted him cordially, and 
calmly, even hopefully, submitted to the 
new examination. Yet the investigator 
could see no evidence of dental difficulty. 
Shrugging, he turned away to open the 
door and leave. Moos thereupon reached 
over and plucked the attendant's coat, 
drawing him back. Then he poked up his 
upper lip with a finger of one hand, and 
with a finger of the other hand pointed 
to a spot on his upper gum. Peering in-

The twins-only chimpanzee twins 
known-enj oying a playin� spell 

tently, the attendant was at last able to 
discern a swelling. A new tooth was 
about to break through. And Moos thus 
solved his own difficulty. 

Perhaps still more remarkable, the 
chimpanzees soon learn that no harm is 
meant them even during uncomfortable 
experimenting and, like Moos, will 
eagerly try to help the investigation 
along. When Fifi has several times been 
made to sit down at a table and has been 
afterward trussed up with complicated 
apparatus, from which stimuli may mys­
teriously come, one day she rises to 
the occasion in true ladylike fashion.· 
Upon being introduced into the experi­
mental chamber, she walks to the table, 
seats herself in the little chair, placidly 
folds her arms and waits for the investi­
gators to truss her up and perhaps shock 
her with electric currents. 

Also, with almost human intelligence, 
they learn to ohey spoken commands, 
gestures, and gentle shoves. Often it is  
feasible merely to go through the motions 
o f  what is expected of the ape, and he or 
she will react by imitation of the inves­
tigators' actions. Of  course, when Fifi, 
:Moos, and Mimi do their chores ad­
mirably, they are rewarded suitably with 
a banana or an orange. Next time, their 
confidence increasing, they are success­
fully encouraged to do more difficult tasks. 

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

In fact, affection, and ludicrously even 
deep sentiment, may spring up in the 
maturing chimpanzee's heart and the 
eager creature will attempt to outdo him­
self. Further, sentiment may go so far as 
to prove decidedly embarrassing-hug­
ging and kissing and little love-taps are 
demonstrations of the surging emotion 
within. On the scientists' part, the chim­
panzee youngsters are treated like so 
many children. 

Under this regime of extraordinary 
care and sympathy, and of research into 
the manifold difficulties and unknowns 
incident to undertaking the production 
of a pes, the colony has indeed flourished. 
At the start, in 1925, there were only 
two chimpanzees, of opposite sex. To­
day, the population is approaching three 
score. 

So, for more than a decade, increasing 
numbers o f  chimpanzees have been 
maintained alive and healthy in captiv­
ity. Their handling and rearing have 
been so successful that they have multi­
plied rapidly. This demonstrates how 
scientifically and painstakingly the en­
terprise has been developed. 

TH E  chimpanzees are subj ected to 
a rigid routine-so that they have 

enough exercise, a diet making for 
health, and sufficient repose. Their diet 
has been given intensive study-perhaps 
more study than any other factor. Not 
only are the calorics measured, but each 
essential nutrient-carbohydrate, fat, 
protein, mineral, and vitamin-is pro­
vided. Few groups of  human beings are 
better nourished . 

Strict hygienic measures are unbreak­
able law. Well-groomed are these apes, 
and quite free from vermin. Mental 
hygiene, too, is not neglected. No chim­
panzee is ever teased or otherwise un­
necessarily annoyed. Over-excitement of 
these charges is avoided. And through­
out its entire life, every creature is kindly 
treated. 

At present, and for a long time to 
come, practically all these thoughtful 
procedures on the part of  the apes' super­
visors are directed toward the eventual 
mass production of  a standardized chim­
panzee .  The ideal called for in the bl ue­
prints has its features as carefully 
detailed as those in any set of plans for 
a new model car. The records of every 
series of  experiments carried out with 
the aid of  any given ape are analyzed 
laboriously in the light of  this ideal. 

"The ideal chimpanzee must be small 
and robust," states Dr. Yerkes, who then 
adds a multitude of other characteristics 
to be established by careful breeding and 
selection. The ape must be disease re­
sistant-"preferably with varied specific 
immunities" to diseases. Reproductior, 
must be rapid. And he must not take 
too long to grow up and reach maturity. 

Intelligence is important. Further­
more, Mr. and Miss Chimpanzee must 
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understand how to behave himself or 
herself though shifted from one environ­
ment to another. He and she must be 
active, yet not destructive; co-operative, 
emotionally stable, dependable, and 
kindly disposed towards the world in 
general. On the whole, the ideal ape is 
easy to handle, being ever calm but 
capable of  warm friendship. 

Finally, the ideal race not only is to 
breed true to type (or standard ) genera­
tion after generation, but also is to be a 
producer of twins. 

Why twins ? In twins are hidden un­
told trcasures for the searchers after the 
secrets of  heredity and of the environ­
ment's influence in modifying heredity. 
In human twins, the vast and almost 
immeasurable hereditary differences be­
tween human beings are redueed to a 
minimum. The study of a pair of twins, 
particularly if  reared in different en­
vironments, tells scientists a great deal 
about what traits and talents are fixed by 
heredity and what influence a poor 01' 
a good home or education or group of 
contacts may have upon inborn charac­
ter. Such studies have already trans­
formed the science of crimin�logy as 
well as many another important social 
investigation. So, chimpanzees being re­
markably similar to men, chimpanzee 
twins can be expected to carry on the 
profitable work. 

Thus far, only one pair of twins has 
blessed the colony. But this pair marks 

Chimpanzee family, mother hold­
ing the hahy as in playful display 

an important beginning. The capacity 
for producing twins may run in fam­
ilies. Hence these twins, properly mated 
later with other twins, may give rise to 
a pes given to twinning. 

Along other lines, significant discov­
eries applicable to man have already 
been made by using chimpanzees. The 
staff of investigators has contributed 
Illany new facts concerning the processes 
of  learning, the development of  intelli­
gence with increasing age, and the power 
to adapt oneself to changing environ­
ments. In most respects human behavior 
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i s  not by any means fundamentally dif­
ferent from behavior in higher animals . 
. Moreover, observing animals always 
gives excellent leads towards the secrets 
of basic human emotions, attitudes to­
wards new companions and new situa­
tions, and personality as a whole. 

Observing a steady stream of near-to­
human-type births in monkeys and apes 
is today providing the medical special­
ists with knowledge concerning birth 
problems. That such discoveries are be­
ing made and are of  vital meaning to 
man is not surprising. Never before have 
medical experts been able to approach 
so close to certain features of  child­
bearing or been able to experiment so 
searchingly in this field. 

A great list of  experiments has already 
been drawn up in this early stage of the 
program. The invaluable investigations 
should proceed, ever more fruitfully, as 
the colony continues to increase. After 
a decade, the success o f  the colony and 
of the plans for it have been proved. A 
rna jor scientific and medical feat is be­
ing achieved. 

Like all pioneers, Dr. Yerkes has been 
first a dreamer, and then has found in 
his dreams inspiration for action. 

TWO decades ago, while musing upon 
the search after the secrets of life, 

and especially human life, he spotted a 
failure on the part o f  his fellow scien­
tists. Everywhere biologists, psycholo­
gists, and medical investigators were 
studying the structure, vital chemistry, 
and diseases of animals-guinea-pigs, 
rats, monkeys, sometimes ( rarely ) chim­
panzees. With what wonderful precision 
these investigators were working ! How 
accurate all the vast and delicate modern 
laboratory equipment ! How marvelously 
keen and sensitive these innumerable 
gleaming 'scopes ! 

But j ust here a startling thought 
flashed into his mind. Precision instru­
ments were, throughout the scientific 
world, being used on biological speci­
mens-primarily so that the resultant 
discoveries could be applied to man. Yet 
upon what sort of specimens were all 
these painstaking observations being 
made ? Here was the surprising neglect. 

The alley cat, the stray dog, a monkey 
kidnapped in the j ungle, pondered Dr. 
Yerkes, are the utterly unknown speci­
mens upon which precision measure­
ments are being wasted. Who knows the 
history of  such specimens picked up hap­
hazard-often diseased, of  unknown age 
as a rule, probably often abnormal in 
ways disastrous to true scientific pre­
cision ? And as for any o f  the forms most 
closely related to man, they are obtain­
able only with the greatest difficuIty­
and when obtainable are decidedly the 
most haphazard of all specimens_ All 
available apes were simply snatched 
from the jungle or bought from natives _ 

Strikingly poor specimens make all 
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Mona, the mother, and her hoy and girl twins, photo!(raphed when one year old 

findings strikingly poor-the highest sci­
entific care comes to nought where 
thousand-dollar instruments are turned 
upon ten-cent specimens. And often it 
is  a far cry from the guinea-pig or the 
albino rat, or even the monkev, to the 
high estate of  man. 

. 

"Truly," asserts Dr. Yerkes, "extraor­
dinary risks have been taken." After new 
drugs are found beneficial in animal 
maladies, they are tried out on human 
beings. But who knows to what sort of  
animal this new drug is  really valuable ? 
It may be to an abnormal animal-the 
exception-or only to some lower crea­
ture at most d istantly related to man. 

Now Dr. Yerkes was, and is, more than 
a mere biologist. His speciality is that 
remarkable field, psychobiology, whose 
grand attempt it is  to explore the in­
fluence of bodily processes upon mental 
characteristics and behavior and, at last, 
problems of  society. And in this work, 
which is so closely bound up with human 
interests and the entire science of  man, 
he had come to study the ape as a form 
more like man than any other living 
thing. The chimpanzee had been his 
choice-really had to be the anthropoid 
for his experiments_ Gorillas are almost 
unobtainable. Orang-outans are sluggish 
and solitary. Besides, the chimpanzee is 
the ape most tractable, most adaptable 
to conditions of captivity, the least ex­
pensive ( though still costly ) ,  and is by 
far the best understood scientifically­
as to anatomy, living processes, nutri­
tional needs, reproductive peculiarities, 
and general personality. 

And so, not denying the possible fu­
ture use and possible peculiar advan­
tages of the gorilla and orang-outan­
advantages still to be discovered-Dr. 
Yerkes looked to the chimpanzee_ And 

the chimpanzee, we see, has not failed 
him. 

Years were spent in planning the pro­
gram, including methods o f  keeping the 
animals alive and healthy, and means of 
bringing about successful multiplication. 
The blueprints of  the ideal were finally 
worked out. To these specifications the 
chimpanzees were eventually to be mold­
ed through wise breeding procedures. 
Northern Florida offered the most favor­
ble climate. 

IN 1925, a young male and a young fe­
male were bought from a dealer, who 

had brought them in from Africa. Of  
course, these creatures-the Adam and 
Eve of the Florida Eden-being taken 
in the j ungle, had no pedigrees. Still, a 
start had to be made somewhere_ At any 
rate, Adam and Eve turned out to be 
fairly satisfactory and quite healthy. 
Later, several additional apes were pur­
chased. But meanwhile, natural repro­
duction under the favorable colony con­
ditions commenced. Infants began to 
appear, not merely healthy but happy 
and friendly as they developed into 
chimpanzee children, from birth accus­
tomed to friendly man. Now there have 
been more than a score o f  perfect 
births-including the birth of the twins 
who may give rise to a dynasty of twin­
ning apes. 

The standard, all-purpose chimpanzee, 
peculiarly fitted for scientific experimen­
tation and perhaps for later ( though still 
uncertain ) routine tests in hospitals-to 
save the lives of countless men-is on the 
way. 

"The aim," Dr. Yerkes tell s us, "is to 
create a breeding colony which shall 
have only dated individuals of  known 
history and condition." 



A FASTER ARMY RIFLE 
FOR many years the Ordnance De­

partment of the United States Army 
has devoted an intensive effort to­

ward the development of a satisfactory 
semi-automatic, or self-loading, rifle_ 
Such a rifle would omit the side bolt of 
the present Springfield and permit the 
individual soldier to fire an entire clip 
of cartridges without once removing the 
butt from his shoulder. A distinct advan­
tage foreseen would reside in the sol­
dier's ability to hold his rifle on his tar­
get without the necessity, as with the 
Springfield, of dropping the gun to the 
port position to slide the bolt by hand_ 
It would be necessary for him only to 

pull the trigger for each shoL 
Some years after the World 

War, the search for such a 
weapon narrowed down to a 
caliber .276 rifle. Before a 
final decision was reached on 
this weapon, a caliber .30 
semi-automatic rifle was com­
pleted after many years of 
work by John C. Garand, a 
designer in the employ of the 
Ordnance Department at the 

Springfield Armory. Thc 
re su l t s  of tes t s  on th i s  
weapon were so  excellent 
that the caliber .276 was 
abandoned and the Gar­
and semi-automatic rifle 
adopted as the standard 
weapon  fo r  the  Un i t ed  

The new Garand rifle, 
at left, is without the 
side bolt. However, it 
does have a small oper­
ating lever for the ini­
tial "cocking," as shown 
in photograph, at right, 
of open breech and 
clip of eight cartridges 

Garand Semi-Autonlatic Rifle Adopted by U. S .  

Army . S elf-Loading . . .  Fires Clip of Eight Car­

tridges . . .  More Rapid Fire, Gun Held on Target 

States Army. During the next few years, 
our entire Army will be equipped with 
this weapon. 

The new !VII rifle is described in A rmy 
Ordnance by Frank J .  Jervey as "a gas­
operated, clip-fed, self-loading, shoulder 
weapon slightly over nine pounds in 
weight. It fires the same ammunition as 
the caliber .30, !VII903 ( S pringfield ) 
rifle and all standard U. S. caliber .30 
machine guns. The ammunition is sup­
plied in eight-round, reversible, en bloc 
clips which are fed by hand into the 
magazine of the rifle. Upon being in­
serted, the clip depresses the follower 
which in turn releases a catch, allowing 
the bolt to go forward under the action 
of  a compressed spring, stripping the 
top cartridge from the clip and chamber­
ing it. When the last round in the clip is 
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fired and the empty case is ej ected, the 
clip also is ej ected and the bolt is  re­
tained in the open position ready for the 
insertion of the next loaded clip. 

"It generally is conceded that for short 
periods of fire the !VI I has the value of 
approximately three bolt-action rifles . . .  _ 

The lack of fatigue after continuous fir­
ing and the ease with which the rifle can 
be held on the target throughout the 
firing of  a complete clip is remarkable 
for the type of fire . • . .  The average rifle­
man is capable of firing about 40 shots 
per minute." One case tells of  80 shots 
at 200 yards in one minute, all hits within 
the target's "4" ring_ 

"The rifle shows its greatest superior­
ity over the Springfield in anti-aircraft 
work . . . . In  the !VI I ( the Garand ) ,  the 
'kick' is very light, and it is easy to keep 
the rifle on the target throughout suc­
ceeding shots. The advantage of this for 
defense against high-speed, low-altitude 
aircraft where the target is present for 
a fractional period of  time can be readily 
appreciated. Try, for a moment, to visu­
alize a company of  soldiers on the march, 
equipped with semi-automatic rifles. An 
airplane traveling at a speed of  about 
200 miles an hour suddenly appears over 
the top of  the trees. Within a split sec­
ond, each man can bring his rifle to his  
shoulder and begin firing eight rounds 
almost as rapidly as he can pull the trig­
ger. Defense of this type certainly should 
add materially to the protection of  
marching columns." 

... IUUL 

IIOU Section of rifle barrel to show, at ABC, port for gases 
which drive operat ing rod to work breech mechanism 

•:::��;�;���:;��:��;;����T�h�e:o;p;e�ra�t�in�g�r�O�d�is worked by a gas-driven piston in the cylinder 
beneath the barrel. The rear sight, both by design and position, is 
said to be the finest, most efficient, on any military rifle in the world 
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BUBBLES 
A Fascinating Little Experinlent 

Reveals a Surprise and Later May 

Lead to S ome Utilitarian Purpose 

WHAT shape is a common bubble of air rising 
through water ? Some might answer offhand : 
"Round." Others with better memory of casual 

observations might put it : "Spherical, in general, 
but constantly wobbling." The ultra·slow motion pic­
ture series at the right shows what really happens­
shapes and antics previously unrealized. 

In the top picture a balloon·shaped bubble of air 
surrounded by water is  j ust leaving an adj ustable 
orifice at the bottom of a vessel 3 inches in depth. 

About 1/100 second later it is  breaking off and 
starting to rise-second picture. 

In the third picture, approximately 1/1000 second 
later, the bubble i s  on its way upward. The elonga­
tion at its bottom has contracted and been pulled 
upward into the bubble. Note the truncation of the 
bottom thus produced, also the tip of  the pulled-in 
part dimly showing within the bubble. 

In the fourth picture, taken about 1/300 second 
later, the bottom is pulled farther in and the little 
tip inside has cast off a tiny water droplet. 

In the fifth this little drop is rapidly moving toward 
the top of the bubble. 

In the sixth it is  about to strike the top. 
About 1/600 second later, in the seventh, it has 

struck the bubble's ceiling, made a neat little "goose­
egg" on its head and rebounded downward. 

And now see what happens ! That little blow from 
the droplet has set up waves that travel all over the 
hubble and give it, 1/100 second after the previous 
picture, the strange shape shown in the eighth picture. 

The final picture, taken ahout 1/400 ( .00024 ) sec­
ond later, shows the amazing shape a buhhle can 
assume ! 

To researches such as this there are several well­
known types of  reaction. The person of limited im­
agination, who calls himself "practical," scorn fully 
says : "So what ? "-and walks away, pitying the poor 
experimenter. On the other hand, the scientist, all 
boy, probably remarks that these ohservations pro­
vide a fascinating illustration of  Somebody's-law, and 
that the industrial people prohahly could find some 
application of them to industry-leave it to them. 
The broad-gage industrial man is  boy plus scientist 
plus truly practical, so he says : "Let's play with these 
bubbles some more, and see i f  we can find something 
applicable in them-you never can tell." 

The application hasn't yet been hit on, but "the 
practical applications of  the bubbling of  gases 
through liquids are almost universal, and we have no 
doubt that there will be such," stated Dr. Gustavus J. 
Esselen, of Boston, Massachusetts, in describing this 
research before the American Chemical Society. "The 
processes of flotation of ores, the formation of lather 
and suds with detergents, the washing of gases both 
for absorption and for cleaning, the formation of 
gaseous emulsions, the evaporation of liquids into 

gases as in carburetion, and numerous other applica­
tions of  contact between gases and liquids can easily 
be cataloged," according to Dr. Esselen. "Which of 
these will be affected and to what extent can at the 
present moment be only guessed. 

"What has been learned so far is  that the bubbling 
of  air through water is  far more complex than one 
would anticipate. Instead of rising through the liquid 
in the spherical or nearly spherical form resulting 
from the action of  surface tension forces, air bubbles 
assume a variety of  forms apparently through the 
operation o f  forces hitherto unsuspected. 

"A separate set of forces is set in operation by the 
formation within the air bubble of  a tiny globule of 
l iquid water which, given momentum by the force of 
surface tension which breaks it away from the inner 
surface of the bubble, bounces up and down within 
it. These globules of  water do not merge with the 
bubble walls, but possessing h igh speed, and hence 
substantial momentum, they bounce off the inner sur­
faces of  the bubbles as i f  the surface film lining the 
bubbles were made of  rubber and the globules were 
tiny balls. 

"The effects of these collisions between bubble 
wall and water globule" are evident in wave motions 
imparted to the bubble, which continuously changes 
its shape as it rises through the liquid. These can be 
readily seen in motion pictures and in prints of parts 
taken from them. 

"STRIKING, too, is  the difference in behavior ev-
ident when a wetting agent is added to the water 

in which the bubbles are formed. The basic effect of 
the wetting agent is to reduce the surface tension of 
the water and thus the strength of the film surround­
ing the bubble. For this reason, the bubbles show a 
pronounced tendency to merge together and the 
bouncing of the globule o f  water can no longer occur 
because at the first contact with the weakened surface 
film it is able to penetrate into the surrounding liquid. 

"Quite obviously, the behavior of bubbles in liquids 
depends upon the character o f  the liquid and more 
particularly on the strength of  the surface film which 
it forms around the gas bubble. 

"Throughout our experiments the temperature o f  
the water was  maintained at 20 degrees, Centigrade 
(68 degrees, Fahrenheit ) .  The size of  the orifice 
varied from 0.53 millimeters to 7.5 millimeters, cover­
ing a ratio of  area of  1 :200. Four different air veloci­
ties were used-50 cubic centimeters, 150 cubic cen­
timeters, 600 cubic centimeters, and 1200 cubic 
centimeters per minute. With an air flow of 150 cen­
timeters per minute the tendency for these globules 
to form decreases as the orifice size increases from 
0.53 millimeters to three millimeters diameter. With 
the three millimeters orifice, no globules are observed 
with an air flow of  150 cubic centimeters per minute. 
As the orifice diameter is further increased the 
globules are again formed. These results are pre­
sented in the following tabl e : 

Globule Formation Inside A ir Bubbles 
A ir Flow 

rc. lwr minute  
]50 
150 
1 50 
150 
150 

lJ iaJllI' tet o f  (h i/ice 
J I l i lJ i m etel '3 

0 .53 
2 
3 
4.9 
7 . 5  

G'lob ll lf' Formation 
!H'n'ellt 

50 
20 

o 
80 

100 

"The figures pre,;ented in the column headed 'Glob· 
ule Formation' were obtained by counting the num­
ber of air bubbles in which the formation of globules 
was observed and calculating from the total number." 
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The Fair is directly n ortheast from the midtown business section of MlInhallan in the foregroun d  

Up FROM THE ASHES 
GEOGRAPHICALLY, New York  

has  the  tremendous advantage o f  
possessing one  o f  the world's finest 

harbors and a very lengthy landlocked 
shore-front for waterfront and shipping 
developments. There are, however, some 
physical disadvantages in this since, of 
the five boroughs of  the city, four are on 
islands separated by arms of  the sea_ 
The development o f  the city has, there­
fore, been largely a question of  bridges 
and tunnels, e ither for rapid transit or 
vehicular traffic. Curious backwaters 
have developed in various portions of 
the metropolitan area due to absence of 
these facilities or failure to exploit them. 

Near the geographical center of the 
city, which is also very close to the center 
of  population, there developed in the Bor­
ough of  Queens one of  these backwaters, 
bounded roughly by Queens Boulevard­
which is opposite 59th Street, Man­
hattan-Flushing River, Flushing Bay, 
and the East River, and covering an 
area of  about 16 square miles .  Because 
of  marshes and deep indentations, the 
area could not support, financially, the 
necessary reclamation or improvements, 
grading, and proper paving . 
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New York World's Fair 1939 a Glittering Cin­

derella Engineering Difficulties o f  Filling 

in and Building Upon Ash-Filled Swamp Muck 

By J O H N  P. H O G A N  
Chief Engineer a n d  D i re c t o r  o f  Construction 

Many years ago the then city of  
Brooklyn, needing a place to dispose of 
its ashes, selected the largest one of these 
marshes for the purpose at a point 
where it  was about one and one·half 
miles wide. For a number of  years, not 
only the ashes, but also all the non­
perishable debris of an average popula­
tion of  from one to two million people 
were deposited here. As the ashes were 
deposited, they sank into the mud to a 
maximum depth of 40 feet and piled up 
to a height of nearly 90 feet. Infested 
with rats, they added to the unattractive­
ness of  the already dreary landscape. 

Straddling one of  the main entrances 
to New York, this ugly area formed a 
blot of the first magnitude. The dump­
ing of ashes was stopped several years 
ago after about 50,000,000 yards had 

been placed, but the task of  reclamation 
was thought to be too expensive and too 
stupendous to be immediately under­
taken. 

About 1932 things began to happen . 
The old Triborough Bridge Proj ect was 
revived. This bridge now connects the 
three Boroughs of  Queens, Bronx, and 
Manhattan, entering the latter at 125tll 
Street, crossing the East River at Hell­
gate, and entering Queens at the village 
of Astoria. 

About two years before the opening 
of the Triborough Bridge, a group of 
enterprising businessmen of New York 
decided to hold a World's Fair in New 
York in 1939 to commemorate the 150th 
anniversary of  the inauguration of 
George Washington in New York City. 
In searching for a site that was both 
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readily accessible to the heart of the city 
and large enough for the purpose, they 
found that the desolate marsh fulfilled 
these requirements better than any other 
available site. The city plan had always 
included the rehabilitation of the marsh 
and dumps to form a grand city park 
50 percent larger than Central Park. 

Under the stimulus of providing a 
site for the World's Fair, the city agreed 
to advance all the necessary items in the 
general plan for immediate construction 
and to add thereto the cost of dredging 
two lakes and leveling the ash dumps 
over the remaining marsh in order to 
provide a foundation for the park. The 
city agreed also to build a permanent 
park headquarters for use as an exhibit 
building for the City of New York duro 
ing the Fair and to use its best efforts 
to get the state to build as its exhibit 
a permanent amphitheater seating 12,000 
people which could also be utilized duro 
ing the Fair. 

THE Fair Corporation agreed to build 
four permanent bridges. It agreed 

further to landscape the site in such a 
way that the planting done would be use· 
f ul for later park development ; to build 
several permanent park roads and to 
leave for the initial stages of  the park 
development all the temporary roads, 
all bridges across Flushing River, and 
any other structures built by the Fair 
Corporation which the city would re­
quire. A lease, embodying these terms, 
was signed on June 29, 1936. 

No time was lost. Prior to the deter­
mination of the details of the formal 
agreement, the contract was awarded 
for leveling the site on June 15, 1936. 
Although this required dredging of 
nearly a million yards of material, and 
transportation of  nearly seven million 
yards of ashes, the work was completed 
in eight months, or in April, 1937, two 
years before the date of the opening of 
the Fair. The vast tributary works, the 
road and bridge building, sewer con· 
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struction. and so forth, were put into 
work as rapidly as detailed plans could 
be prepared. 

. 

The work done by the Fair Corpora­
t ion itself is only a fraction of the build­
ing program for the exposition. The 
Fair itself has constructed 20 exhibit 
buildings, a theater, three large railway 
stations, and a group of  administration 
and operating buildings. In conj unction 
with the states, it has constructed 13 
buildings to house the exhibits of 37 
states ; in conj unction with the Federal 
Government, it has constructed eight 
buildings to house the official exhibits 
of foreign nations. The building pro­
gram of participants is much more im· 
pressive. Twenty-three o f  the 62 foreign 
nations and 43 industrial corporations 
will erect their own exhibit buildings, 
and over 50 buildings and amusement 
devices will be erected in the Amuse­
ment Area. It is expected that the total 
expenditures on account of the Fair will 
be in the neighborhood of $150,000,000. 

In addition to the exhibit buildings, 
the Fair Corporation has constructed 
and will operate utilities, roads, general 
landscaping-including the planting of 
10,000 large trees from 12 to 20 inches 
in diameter-five permanent bridges 
and 11 temporary bridges, several 
large parking fields, and the 
Theme Center, including the 
weIl·known Trylon and Peri. 
sphere. Over $10,000,000 
of the money spent by th(> 

Earl y \\ ork on the sile, 
showin g one of the huge 
a sh dumps \\ i lh its va· 
riety of large·city refuse 

For wille of the larger struc· 
tures a veritable forest of  piles 
had to he driven into the muck 
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Fair Corporation is underground. Some 
of the items which helped to make this 
total are 51 miles of roads and paths ; 
34 miles of storm drains, sewers, and 
water mains ; 90 miles of  electric con· 
duits ; and over 500 miles of piling in· 
cluding piles driven by private exhibi­
tors. In this work, and in the develop· 
ment of  the foundations, the maj ority 
of  the engineering problems have been 
encountered and solved. 

The original filling and first stabiliza· 
tion was a delicate operation. The ash 
dump covered roughly 300 acres of the 
1200 acre site. Elsewhere, the site was 
composed of a peat covering about three 
feet thick overlying from eight to ten 
feet of very fine silt with a very high 
water content. Rock was about 400 feet 
deep below the surface, and therefore 
out of economic range for foundations. 
Underneath the liquid mud, however, 
was a bed of  very fine sand covering the 
entire area and formed like a trough 
with the axis o f  principal depth three 
and one·half miles long a pproximately 
in the middle of  the site. This sand has 
a supporting capacity of  about two tons 
to the foot, which indicated that it 

would support piles loaded with about 
18 tons. On most portions of the site 
where large amounts of ashes had been 
dumped, the natural surface would sup· 
port a concentration of  about 1500 
pounds to the square foot. It was there· 
fore evident that the direct weight of 
the buildings could be supported on the 
site. 

The main danger, however, was that 
of lateral movement either during the 
filling operation or during the construe· 
tion of  the foundations. The original 
disposal of the ashes had forced them 
down into the mud, in many cases to a 
depth of 40 feet. This had been partly 
compensated for by driving water out 
of the underlying mud, and partly by 
the rise of a series of mud waves around 



78 

the edge of the dump. In these mud 
waves, the original peat covering had 
been forced up in many cases as much 
as 20 feet above the surface of  the 
swamp and in some cases the underlying 
mud had flowed through the peat cover· 
ing. Elsewhere, the peat cover formed a 
mat upon which to place the ashes ex­
cavated from the dump, but it was nec­
essary to place the ashes in three-foot 
layers and to allow no slopes of  more 
than three feet in 100 to develop, other­
wise further flow and additional mud 
waves might have been created. The bed 
o f  the old channel which meandered 
through the site had to be filled, and 
this furnished one of  the principal prob­
lems since it was 15 to 16 feet deep and 
had no peat cover. 

The problem of  equilibrium was suc­
cessfully met. Within certain areas, sub­
sequent settlement continued locally for 
over one and a half years after the com­
pletion of  the first filling in April, 1937. 
The only way in which this local settle­
ment could be met was by a continuance 
o f  filling operations. Finally, in the sum­
mer of 1938, the last of  these local settle­
ments ceased, and today the site is per· 
fectly stable. The process o f  consolida­
tion was greatly accelerated by the 
early construction of  a large number of 
storm drains. 

In the lower ground along the banks 
o f  the new river and the new lakes, it 
was in many cases necessary to put the 
sewerage drains and conduits on piles, 
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and where soft spots developed in the 
new foundations for roads in this area 
they were corduroyed with three-inch 
wooden planks recovered from pile butts. 
Of the total length of 37 miles of  road 
it was necessary to treat only a mile and 
a half in this manner. One of the aids 
in  stabilization, where the ash cover was 
thin, was the action of  the piles them­
selves. The underlying silt is so liquid 
that it is  not compressible . Therefore each 
pile represented the displacement of  an 
equivalent amount of  water from the 
mud. To meet any lateral movement, 
most of the pile foundations were con· 
nected with reinforced concrete struts. 

A FLEXIBLE type of  pavement was 
chosen, both because it would be 

easier to repair after local settlements, 
or after excessive wear, and because it 
was the cheapest type which would give 
good service. The bus routes and main 
highways consist o f  a four-inch thick­
ness o f  crushed stone on which was laid 
a three-inch layer of cold laid plant·mix 
bituminous macadam. This is in two 
courses consisting of  a two·inch binder 
and a one-inch wearing surface. For 
lighter traffic, a s imilar plant-mix bitu­
minous macadam is laid directly on the 
ash fill after proper consolidation. This 
pavement consists o f  2% inches of 
binder and a one-inch wearing surface. 
In courts and gardens, the walks con­
sist of a thinner bituminous mixture laid 
on  a base o f  cinders. 
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The most serious foundation problems 
were encountered at the site of the Try­
Ion and Peri sphere, particularly as tl;e 
Trylon has a maximum wind load equal 
to about four times its weight. The 
foundation problem was solved by driv­
ing about 1 100 creosoted piles from 90 
to 95 feet into the underlying sand . 
These piles were then covered with 
heavy reinforced concrete and, in  the 
case of  the Trylon, these had to be heavy 
enough to resist the over-turning effect 
of the wind load. As the Peri sphere rests 
on eight columns, a pile and reinforced 
concrete foundation was adopted, the 
whole load of approximately 2500 tons 
being transmitted through a circular 
ring girder into the pile foundations. 

The Fair itself now promises to be not 
only the largest o f  the world's exposi­
tions, but one of  the most beautiful. Im­
portant, too, are the destruction of  an 
eyesore and the promise o f  a future park, 
which have started the construction of 
thousands of  apartment houses and 
dwellings in the neighborhood and 
thousands more are projected. It has 
been estimated that a million people will 
move into the neighborhood within the 
next ten years. 

When Grover A. Whalen, President of 
the New York World's Fair 1939 In­
corporated, opens the Fair to the nations 
of the world on April 30, 1939, he will 
have followed to completion a modern 
miracle-the rise o f  the New York 
World's Fair from the ashes ! 

Even in its far.from·complete condition in October, 1933, the Fair presented a spectacular contrast to the original site 



TEST YOUR SOIL 
Home Gardener or Commercial Grower May 

Test Soil With Simple Kits, Grow Better Plants 

A GARDEN plot or grain field is a 
tiny chemical laboratory, is made 
up of countless soil particles, con­

tains complex and intricate chemical 
processes, and is never the same from 
week to week, changing as the crop draws 
on the plant food resources, modified by 
weather and seasons. The fertility of 
the garden or farm is  directly dependent 
on what goes on in that earth zone where 
feeder roots draw sustenance from the 
earth. 

In the past, soil testing to guide the 
grower has been largely confined to ex­
tensive laboratory processes and out o f  
reach of  the average grower. Now, how· 
ever, there is available a simple field kit 
with which anyone can make tests of soil 
and determine from them the fertility o f  
any given plot of ground. 

As little as two dollars will secure a 
field kit of the simplest type. Anyone 
who can read newspaper English and 
distinguish colors may, in a matter of 
minutes, run the four principal tests on 
a soil sample. 

The first and most important deter· 
mination is whether a soil is neutral, acid 
or alkaline. Some crops, such as aspara· 
gus, alfalfa and heliotrope require a soil 
definitely alkaline. To put such plants in 
acid soil is inviting failure. Other plants, 
such as rhododendrons, cranberries, par­
snips, and gardenias will be retarded 
or destroyed by alkalinity. Every soil 
test kit contains a pamphlet listing the 
alkali-acid preferences of  plants and the 
degree o f  either condition they demand. 
There are instructions as to how to 
change a soil from acid to alkali, or the 
reverse. 

The other three primary tests are for 

All testing operati ons are as  simple 
as  pouring a test solution into a tube 

nitrogen, phosphorus, and potassium_ 
These are the soil chemicals which are 
required in large quantity by growing 
plants. The objective of a soil test is to 
make certain they are present in suffi­
cient quantity and in the balance re­
quired by the crop being produced. 

Nitrogen is the element chiefly re­
quired in leaf and stem growth. Such 
crops as cabbage and lettuce and blue­
grass lawns draw heavily on  the nitro­
gen in the soil. Phosphorus content of 
soil is linked with the production of flow­
ers and fruits. Any crop of  orchard, 
flower garden, or grain fields needs ade­
quate phosphorus to "make the crop." 
Potassium stimulates root growth ; such 
a crop as the lowly potato demands this 
element in the correct balance in the 
soil. 

Each year gardeners and farmers 
spend millions for "complete" fertilizers 
that contain a set ratio of the three prin­
cipal plant foods-nitrogen, phosphorus, 
and potassium. This gunshot application 

Larger soil testing kits can be used 
by non·technical market growers 

The solutions are filtered in the lar. 
ger sets, in order to clarify colors 

] ' h Ol og l ' a p hl) ('ouncsy Sudbury Soil  Tes t i n g  LabOl"ll t OI'Y 
The small soil testing kit, with complete instruc­
tions for using, i s  about the size of a small hook 

of plant foods may not have enough of  
one or too much of  another chemical to  
supply the needs o f  the particular crop. 
The soil test shows what is present and 
what is lacking, and the grower may buy 
only those chemicals needed to make his 
soil highly productive. The possible econ-
omy is obvious, for the grower may 
now be paying out money needlessly 
for chemicals that are already present in 
his soil. 

THE technique is simple. With an ordi­
nary spoon, dig two inches under the 

soil surface and scoop up a soil sample. 
It should be dry enough not to wad up 
under pressure. Each tube in the kit has 
a colored cork ; each color is  for an in­
dividual test and each test is made every 
time in the tube assigned to it. The test 
tube is filled one fourth full of soil. The 
kit contains small bottles o f  test solu­
tions. Selecting the one designated for 
the test being made, fill the test tube 
until it is  half full. Cork it, shake it, and 
set it aside until earth particles settle. 
The liquid above the soil will take on a 
color. This color is the key to the test. 

There are four color charts in each test 
kit, one for each test. Match the color of 
the liquid in the tube with a color shade 
on the chart for the test being made. 
The shade or tint on the chart will be 
designated by a key letter or number. 
Turning to the pamphlet, one finds the 
answers all worked out. From the result­
ing data, one can make up his own fer­
tilizer, "tailor-made," for his particular 
soil. -A rthur Hawthorne Carhart. 

Colors in the solutions are matched 
against those in key color charts 
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POWDER METALLURGY 
A N EW process for the manufacture 

of  metal obj ects is now available 
to industry. It permits the alloying 

of metals without the customary melt­
ing and casting, while entirely new com­
positions can be produced from such 
unrelated materials as metals and abra­
sives. 

This process is called powder metal­
lurgy ; and although it has been known 
and used for more than a quarter cen­
tury, it is only now coming into its own 
as a tool of production. In a manner 
which seems as simple as filling a doc­
tor's prescription (but isn't ) it provides 
your automobile with oil-less bearings, 
clutch facings, and spark plug inserts . It 
offers your home and your family radio 
tube parts, lamp filaments, dental alloys, 
warming-pad mixtures, and permanent 
waves, while to science and industry it 
contributes X-ray targets, welding elec­
trodes, grinding wheels, and other essen­
tial products. 

The art, which is characterized by the 
compression of  metals in the non-fluid 
state, seems now to be on the eve of  fur­
ther commercial expansion. Develop­
ments begin to issue in a steady flow ; 
promotion and research run neck and 
neck to get results now and to promise 
more in the future, yet there remains a 
vast unexplored domain which makes 
definitive evaluations premature. 

The exact date of powder metallurgy 
inception cannot be set. If we say that 
it began as a science around the turn of 
the century, the statement can be de­
fended. At that time came the produc­
tion of  tungsten filaments from the metal 
powder, involving all the applications of 
technique-preparation of the powder, 
compression, heat treating, and subse­
quent processing to form-whereas the 
production of  bronze powders which 
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Now Superior Tungsten Filaments Started It . 

"Alloys" Made Without Melting . Components 

Retain Identity . . .  Can Alloy Metals, Non-Metals 

By P H I  L I P  H .  S lVI I T H 

SOME OF THE PRODUCTS MADE 
POSSIBLE OR IMPROVED By 

POWDER MErALLURGY 
Bushings 
Bearings 
Brushes 
Cemented Car-
bides 
Clutch Facings 
Brake Bands 
Contact Points 
Medals and 
Coins 
Welding Rods 

Grinding Wheels 
Resistance Ele-
ments 
Thermostats 
Magnets 
Lamp Filaments 
X-Ray Targets 
Brazing Com-
pounds 
Metal Wire and 
Sheets 

antedated filaments by a half -century re­
quired only the first of  the several pro­
ducing steps. 

The manufacture of tungsten filaments 
called for the metal in a pure state, in 
bar form, ready for drawing into fine 
wire, and since tungsten has a melting 
point o f  6100 degrees, Fahrenheit, there 
was the problem of  getting high enough 
temperatures to reduce the metal to a 
fluid state as well as the problem of  
obtaining refractories that  would stand 
such heat. If, however, tungsten oxides 
are reduced by hydrogen to leave tung­
sten in a pure powdered state, then 
the powder can be compressed into bars, 
sintered or heat-treated, hot-swaged, and 
drawn. 

The process sounds extremely simple, 
but at the outset it was highly complex. 

It was necessary to find a 
way of eliminating impuri­
ties and discover means to 
control not only the struc­
ture of the metal particles 

Tungsten oxide, placed in 
long retorts in trays (at left ) , 
i s heated in an atmosphere 
of hydrogen uutil reduced to 
metallic powder. The pow­
dered metal is then placed 
in a steel form and pressed 
into a bar under 1 4  tons pres­
sure per square inch (right ) 

but their size and assortment of sizes as 
well. Then there had to be research to 
find binders which would be eliminated 
upon heat treatment ; and long study 
went into determination of the proper 
pressures to obtain desired densities. 

Upon the knowledge acquired by met­
allurgists in their quest for the best 
means for producing tungsten filaments,  
and subsequently molybdenum wire ( an ­
other high melting point metal ) ,  has  
been reared the new science of powder 
metallurgy. Today there is hardly a 
metal known and used by man which is 
not available in powder form, and used 
either as a single element or in combina­
tion with others. 

Developing satisfactory methods for 
powdering and refining metals to ap­
proach some measure of  standardization 
has been a long process and an essential 
step in the new metallurgy. Out of these 
labors have come eleven basic processes_ 
These have been listed in the following 
manner : machining ; milling ( by ball 
mills, stamps, attrition mills, and so on ) ; 
shotting ( pouring molten metal in water, 
air ) ; granulation ( by stirring molten 
metal while solidifying ) ; atomizing ( dis­
integrating by steam, compressed air ) ; 
condensation of metal vapor ; reduction 
of  oxide powders ; chemical precipita­
tion ; electrolytic deposition ; sintering 
( for the production of alloy powders in 
friable form ) ; formation of  an alloy fol­
lowed by dissolving or otherwise remov· 
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ing one of  the alloying constiJuents. The 
relative importance of  these processes 
cannot be set unless you measure arbi­
trarily. Importance in  volume is  one 
thing ; the value of  the item produced is 
another. It is  enough to say that the 
process used in any particular instance is 
determined by the metal and the use to 
which its powder is to be put. 

The range in processes is  very wide, 
as can be seen by examining a few at 
random. The grinding process, for ex­
ample, produces powders by crushing in 
stamp, ball, or attrition mills, and is  
quite simple. Brittle and tough metals 
can be handled in this manner, but 
malleable metals must be stamped. Pow­
ders so produced are flaky in form ; a 
good example is metal paint pigment. 
Atomizing, on the other hand, requires 
forcing a thin stream of  molten metal 
through an orifice and then hitting it 
with a stream of steam or compressed 
air. This method permits a very close 
control of  powder size and regulation of 
the size at will. It  is  employed when pow­
ders are to be used in  molded products, 
although copper cannot be so treated. 
Still another process which permits close 
control is that of  reduction from the 
compounds, in particular the oxides, 
chlorides, and hydrides, using tempera­
tures below that which will melt the 
metal. Tungsten filament, as previously 
mentioned, is produced in this manner. 

CONTEMPORARY with research to 
develop suitable powders has gone 

much study in the art of  compressing. 
And here, in this second phase of  pow­
der metallurgy, are revealed many of  the 
most striking achievements and more 
thau a hint as to limitations. The pro­
duction o f  metal parts or products from 
powders requires pressures ranging from 
15 to 50 tons per square inch. Now these 
pressures can be obtained, as the pres­
ence of  parts proves, but the surface area 
of p ieces is very definitely limited at the 
moment by the mechanical difficulties o f  
building presses which will compress 
large surface areas economically. Fur­
ther difficulty is  encountered when try­
ing to produce parts having great thick­
ness to be compressed. It requires a 
pressure ratio of three to one to do a 
job with proper porosity or density be­
cause the average density of the pow­
ders is about 30 percent that of  the 
cast metal. The mechanical d ifficulties 
are complex enough, but if  you try to 
compress metals of d ifferent densities the 
problem is intensified by physical consid­
erations. 

There are authorities who express con­
fidence that these problems will be 
solved to broaden the field of  metal pow­
der application. One specialist has said : 
"We can't press around a corner yet" ; 
but he declares that striking gains in this 
direction are soon to be announced. Cer. 
tainly the intricacies of  form achieved 
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with die casting cannot be duplicated 
with metal powders, yet there has been 
steady progress and the products of 
today reveal an advance in com· 
plexity o f  form over those pro· 
d uced only a short time ago. , 

Whi le  experimenters have  
been trying to discover how 
to press large objects out of 
powders, they have been busy 
also perfecting the process of 
making small parts.  Powders 
are now being produced com­
mercially on a tonnage basis so 
that more and more things can 
be made economically. Likewise, 
there have been improvements made 
in dies and presses so that parts can 
be made more quickly and with more 
uniformity. The speeding·up process has 
brought about press work at the high 
rate of  40 to 120 pieces per minute, using 
single dies. Now, with multiple dies, out· 
put can be increased substantially. 

Probing the science of  powder 
metallurgy brings two questions 
uppermost. Probably the reader 
has formulated them already. 
Why employ metal powders 
anyway ? In what particular 
is the process superior to the 
older method of  combining 
metals in their fluid state ? 
And the  s econd  query  i s : 
What makes the particles stick 
together ? 

Our resume of the early experi. 
ments with tungsten revealed one 
reason for employing powders. I t  is 
when metals are too refractorv to be 
melted or cast conveniently. Th� metals 
o f  tungsten, molybdenum, and tantalum, 
with melting points of 6100, 4700, and 
5 100 degrees, Fahrenheit, respectively, 
cannot be handled by any other meth'��!III�ill od without incurring grave troubles 
with equipment and losses by ��ItJ!� 
volatilization and oxidation. But  
this i s  not  the only instance 
where  powder  meta l lurgy  
makes a unique contribution. 
If you would make a product 
out of severa l  comp onents  
and  wish to retain the  essen­
tial identities of those com­
ponents, powder  metallurgy 
does the trick. The cemented 
carbides illustrate this excellent· 
ly. Whether made with tungsten, 
tantalum, or titanium, the hardness l���������il; of the carbides is retained along with 
the toughness of the cobalt binder. 

Metal powders also play a "must" 
rine when certain structures are sought. 
Oil· less bearings, made from powders 
o f  copper, tin, and carbon, are given a 
porous structure by control of pressure, 
while increased porosity can be obtained 
by an admix o f  volatile salts which evap· 
orate upon heat-treating to leave pores 
for oil absorption. Again, this new met· 
allurgy serves uniquely when it is de· 

Three steps in the sintering of a 
powdered metal bearing containing 
copper, tin, and graphite. Top : Af. 
tel' compression, before sintering. 
Light areas are tin and dark are 
copper. Middle : Partially sintered. 
Gray areas are bronze formed by 
interdiffusion of the two metals. 
Bottom: Copper and tin powders 
completely "alloyed" by diffusion 
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The three powdered constituents of an automobile bearing metal are mixed and 
placed in this briquetting press. The resultant solid is the actual formed bearing 

sired to combine components which can· 
not be alloyed because of extreme differ· 
ences in melting points or because of 
immiscibility. By surmounting this diffi­
culty, the powder process has furnished 
superior electrical contact points, bear­
ing and magnet composites, and certain 
welding electrodes. 

THERE are many instances where 
powder is  used by choice rather than 

necessity in the manufacture of  metal 
products. Permanent magnet alloys, for 
example, can often be made at less ex­
pense and more easily by this process. 
Then there are products in which useful­
ness is enhanced by the h igher purity 
possible with powder. Injury which may 
result from the use of  de-oxidizers and 
de-gasifiers in the melting and casting 
process, can be avoided with powders. 

Still another advantage is the permis­
s ibility of taking two or more metals and 
compressing them in layers of separate 
elements. By this means, composition ef­
fects can be localized. Valve parts pro­
vide a practical example. 

Under pressure the air between particles 
is expelled and replaced with particles 
deformed by that pressure, giving an an­
gularity which perhaps facilitates the 
union. 

It has been suggested recently that the 
friction during compression may gen­
erate a welding heat momentarily where 
the surfaces are in contact. This theory 
arises as a result of studies on the action 
of  metallic surfaces in  contact and rub­
bing as occurs in bearings. Here, it devel­
oped, the friction produced sufficient heat 
to create slight molecular diffusion on 
the surface. 

So the answer to the question : what 
makes the bond ? -the greatest prob­
lem among many-must be left to the 
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future. There are vast differences be­
tween the science of  casting fluid metals 
and this newer one of compressing me­
tals in the non-fluid state. Such factors 
as re-crystallization and grain growth, 
for example, are unlike and call for long 
study before it can be said that powder 
metallurgy has built a solid backlog of 
scientific understanding. 

Meanwhile events move rapidly. The 
mystery of the bond isn't holding up 
commercialization. Only a year ago it 
was thought impossible to make tool 
steel or high carbon steel by the powder 
method_ Now the problem is thought to 
have been solved. Stainless steel,  another 
impossibility, is declared to be a reality, 
while behind locked doors are other 
achievements yet to be released. But each 
and every item which becomes a reality 
must prove its worth competitively, so 
j udgment as to value must be withheld. 
What we see happening i s  mainly sig­
nificant to us aF straws in  the wind. 

A T �he moment, the leading
. 
applica­

.tl. tlOn of powder metallurgy IS in pro­
duction of ductile metal from tungsten, 
molybdenum, and tantalum, and in mak­
ing cemented carbide tools, porous struc­
tures, electrical contact and electrode 
materials. But if  it is  true that a way has 
been found to get sufficient pressures 
with economy for large arca work, and i f  
the complex dies now in process of  de­
velopment and experimentation prove 
satisfactory, the way will be open for the 
manufacture of many more metal parts 
and products. 

Prosperity for this new process seems 
to be "just pressing around the corner." 

Information and photographs courtesy o f : G en­
era

.
l Electric Company. General M otors Corpo� 

rat1o�. Handy and �arman. Charles Hardy. 
West inghouse Electnc and M anufacturing 
C o m p any. 

Powder metallurgy, by its very 
achievements, has proved where its ad­
vantages lie and has marked out the ter­
ritory for exploitation. But it is  still 
young-too young to have promulgated 
a water-tight explanation of  the mechan­
ism of  the bond. There are many theo­
ries and each may contain some truth. 
It is claimed that the clean surfaces of 
the powder permit a cohesion or ad· 
hesion of  the particles under the com­
bined action of heat and pressure. It is 
also thought that there is an interlock· 
ing of the metal particles because in 
many instances the structure of the par­
ticle is dentritic, or toothed. The action 
of  pressure is not to be overlooked as 
s ignificant in the creation of the bond. 

Pressed bearings, made as in picture above, are sintered to cause diffusion of 
constituents. Here, they pass through a high-temperature furnace on a conveyor 



THE AMATEUR'S SEISMOGRAPH 
ASEISMOGRAPH is neither difficult 

to build nor tedious to operate. Of 
the many forms, the Bosch·Omori 

horizontal·pendulum type is probably the 
easiest to make and maintain. To house 
it a small separate building is preferable, 
but if  this is too expensive a corner o f  
the basement will be  suitable. The cor· 
ner will have to be walled off to stop 
convection currents of air, also to pre­
clude accidents to the apparatus. As a 
foundation, a pier ( Figure 1 )  should be 
set at least two feet in the earth beneath 
the floor, or on bed rock. It should have 
no direct contact with the floor. The zone 

of earth will to some extent insulate the 
pier from disturbances originating with­
in the building. Concrete walls of base­
ments have also been used to support 
seismographs, with some success ( Figure 
2 )  . 

For the "heavy mass," on the pendu­
lum, which remains virtually stationary 
while the earth and apparatus move, a 
compactly shaped cylindrical piece of 
metal G, weighing more than 50 pounds, 
will be required and a visit to a j unk 
dealer is  quite likely to reveal it already 
in usable form. However, as a larger 
mass will prove to be more effective in 
overcoming friction, the nearer the mass 
approaches 500 pounds in weight the 
better. A very effective seismograph can 
be made with a mass of 200 pounds. The 
mass need not necessarily be in one 
piece, as  several disks may be bolted to­
gether, or a canister filled with shot will 
answer the purpose. 

The mass, represented at M in Figures 
1 and 2, may have its axis in the boom, as 
shown, or at right angles to it. The lines 
formed by the boom BD and the piano 
wire suspension AG should pass through 
the center of  gravity of  the mass. In the 
case of a 200-pound mass the distance 
BG should not be much more than one 
foot, while the distance to the end of  the 
boom may be three to five feet. This will 

Instructions for Building and Operating in the 

Owner's Cellar an Instrument which Will Record 

Quakes from the Most Distant Parts of the Earth 

By A (J S T I N  E. J O N  E S 

Improving Circumstances Favor the Amateur 

RETURNING from his  w ork, a man 
is  met at the door by that familiar 

refrain, "Dinner i s  on the table, so 
don't delay a single minute." He 
promises to "be there j ust as  soon as 
I can wash my hands," and starts to­
ward the bathroom. Then he hesitates, 
glances furtively backward, ducks 
suddenly into the cellar doorway and 
is  gone. Time marches on. Some 
211;1 minutes later he emerges breath­
lessly from his little seismological 
laboratory with a yard of grimy smok­
ed paper, to  which he p oints and an­
nonnces with gusto to  a rather dh­
gusted waiting wife that "there ha& 
been a tremendous earthquake today 
and a long way off." As he eats his 
chilled meal he talks on and on 
about big  earthquakes and particular­
ly ah out this one ( hi s  wife seems to 
he listening but i s  thinking about 
hats ) .  When he pronounces that the 
quake was in the Far East those pre­
seut exchange winks, but tomorrow"; 
papers will say, "Heavy Quake Does 
Extensive Damage iu Java." 

The lllan is an amateur seismol· 
ogist .I 

For years past there has been evi­
dence that numbers of amateurs 
would like to build their own earth­
quake recording instruments, hut un­
til quite recently there has been a 
lack of literature on the subjeet, in 
a form suited to the needs of the be­
ginner. Most professional writings on 
seismology have been abstruse and 
mathematical. This situation is chang­
ing. Commander N. H. Heck, chief 
seismolo gist  of the United States 
Coast and Geodetic Survey, has pub· 
lished an all-around, semi-popular 
treatise, "Earthquakes." Prof. L. D .  
Leet, i n  charge of the Harvard Seis­
mo graph Station, has written a de· 
tailed semi-scientific treatise on prac­
tical seismolo gy, a book which makes 
availahle to  the amateur who will do 
a little studying an elementary tech­
nical understanding of seismo graph 
and earthquake principles. And no" 
a seismolo gist who has built seismo· 

'The first s y l l a b l e-sei s-o f this  trouble­
some word rhymes w i t h  i c e .  d i c e ,  l i c e .  

graphs for professional use tells  in the 
accompanying article how to make an 
instrument that will function for the 
great world-shaking, distant quakes 
that are chronicled in the newspapers 
every few days. At last, therefore, im­
proved circumstances have made it 
better possible for the amateur to 
proceed. 

The author of the accompanyin g 
instructions ( see "American Men of 
Science," the "Who's Who" of Ameri­
can science ) did graduate work at the 
University of California, then was  an 
assistant·scientist with the United 
States Geological Survey at Mt. Las­
sen . Later he placed two seismographs 
in Alaska, and has spent four years as  
assistant to  the widely-known volcan­
ologist, Dr_ T. A_ Jaggar, Director of 
the Hawaiian Volcano Observatory of 
the Department of  the Interior, where 
the study of  earthquakes of the pecu­
liar volcanic type is made a special­
ty. "A fair amount of my time," he 
states,  "has been concerned in devis­
ing seismographs from material at 
hand, as well as  constructing cellars 
for them." So  far a s  i s  knowu, no 
definite instructions for making a 
seismograph of the quality he de­
scribes have ever been published. 
The professional has always purchas­
ed his instruments ready-made, or 
has himself employed instrument 
makers t o  make them, or  e l s e  m a d e  h i s  
own, a n d  in each c a s e  no definite 
building instructions were written out 
because this was unnecessary. 

Recently a Committee on Amateur 
Seismology was formed in the Seis­
mological Society of America, the 
national organization for profession­
als and interested amateurs. This so­
ciety publishes, at Berkeley, Califor­
nia, a monthly j ournal named the 
BHlletin of the Seismological Society 
of A merica, which i s  not entirely tech­
nical and abstruse, many of the arti­
des heing readily understandable by 
the lay reader. Other j ournals publish 
occasional articles on seismology. 

Readers who construct the appara­
tus described here are requested to 
communicate their results to  the edi­
tors, who are interested.-A . C. 1. 
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be increased by a lever or pen-arm ( Fig­
ure 5) _ When properly suspended, this 
mass will swing about the hinge points 
A and B by flexure of  the piano wire_ 

The axis of the hinge AB is  inclined 
to the vertical by a small angle i, which 
in a good set-up can be changed by a 
�crew thread at the top of the pier. In 
place o f  the pivot-and-socket j oint shown 
in Figure 2,  at B, a suspension by means 
of a bolt across the face of the pier, and 
a short wire attached to the end of the 
boom, as in Figure 1,  will make possible 
another easy adj ustment, but no change 
in period can be made without changing 
the angle i_ For teleseismic, or distant, 
work the period should be somewhat 
longer than seven seconds ( approximate­
ly ) per swing and return, but in the 
neighborhood o f  12 seconds the pendu­
lum is  likely to become unstable_ The 
purpose of an adj ustment at B is to cor­
rect the slope of the boom ; for example, 
in cases of tilt due to temperature, earth 
changes, or foundation settling_ 

A COMPLETE record of a quake, 
such as the professional usually 

prefers for exhaustive interpretation, re­
quires three instruments at right angles, 
each recording its component of waves 
which arrive from all directions, but any 
component will suffice for general in­
terest, and in one-component stations the 
hoom is usually placed in a north-south 
direction _  I f  the experimenter is not 
exacting at the beginning with regard to 
the direction which the instrument re­
cords, non-adjustable ties may be made 
at A and G ,  and a pivot-and-socket joint 
made at B. It is  the intention to suggest 
that the individual may to a great extent 
nse his own ingenuity as to the type of 

mass, boom, and adj ustments. Generally 
the part DM of the boom should be light 
and rigid, the part M B being heavier and 
more rigid. The friction at A and B 
"hould be negligible. The smaller the 
mass the greater M B should be. How­
ever, a small mass-IO or 15 pounds, for 
example-would not work well unless 
MB were three or four feet long_ Then 

S C I E N T I F I C  A :r-I E R I C A N  

(a) 

G O O D  DAM P I N G  C U RVE: 

( b) 

EXCESS DAM P I N G  CU RVE: 

(c) 

Figure 3 :  Some adjustment curves 

DM must be short and the static magni­
fication would be much less than with the 
heavier mass. 

Once the pendulum is started vibrating 
in  an arc of about one half foot, it should 
continue to vibrate for many minutes. If 
it will do that, it may be considered ready 
for the next step. However, while such 
an  undamped pendulum will indicate 
earth movement, it will continue to move 
after the earth has stopped, and thus will 
give an erroneous indication. To stop this 
free movement, damping is required. 
Such damping, as described here, will 

TRACKS 
�: (�--- ? FT_ + -

Figure 4 :  For recordinl( apparatus 

induce the pendulum to follow earth 
motions fairly closely. A small amount of 
damping, H, at the end of the boom, as 
in Figure 2, will equal a larger amount 
near the mass, as in Figure 1. The choice 
is the builder's. In Figure 2 the damping 
would be about two square inches of 
vane sliding in heavy oil ,  or in Figure 1 
many square inches. It also depends 
upon the size of the mass. The oil con­
tainer should be adj ustable in height, so 
that the damping will also be variable. 
Figure 3 shows how friction and damp­
ing affect the seismogram. When the pen 
is displaced it will write a decay curve, 
as in a. This form is due almost entirely 
to friction, and if  the damping is in­
creased the decay curve will be short­
ened. The correct damping is attained 
when the curve becomes similar to b,  
where the first  displacement is about five 
times the second, with no third, and the 
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damping should be adjusted to this type 
of  curvc_ Too much damping will induce 
a decay curve that does not recross the 
zone of  rest but merely comes slowly 
back, as in c. However, the final adjust­
ment is not made until the recording 
apparatus i s  completed. 

To support the recording apparatus a 
wooden frame ( Figure 4) may be used 
( though the frames of the Hawaiian 
Type seismograph are built of  iron about 
% inch by two inches ) .  The tracks 
should be built of  metal rod or smoothed 
hard wood, so that the clock and drum­
carrying frame will slide easily under 
the pen. The purpose of  this track ar­
rangement is  to facilitate precisely pm;i­
tioning the drum under the delicate pen­
arm without injury to it. The dimensions 

5/" 

( b) ,f 1!� _ _ _  P E N -
i A R M  

�', 

STYLUS' OR PEN 
Figure 5 :  Two ma gnifying system, 

shown are only approximate and may be 
varied. This frame will also accommo­
date a second pen-arm from a pendulum 
set up at right angles to the first, if this 
is  later wanted as the amateur gains 
knowledge of  seismology. 

The magnifying system is to be attach­
ed to the end of the boom, at D, Figure 
I or 2. The writer prefers the method of 
attachment shown in Figure 5,  at a, con­
sisting of  cup-and-needle j oints. The con­
necting link i s  depressed in the middle, 
as shown, so that it will remain balanced 
on the points, and is  made of light, thin 
metal. Buttons may be soldered at the 
ends, in which the cups are punched. The 
needle on the pen-arm is  placed about % 
inch from the pen-arm axis. As an al­
ternative, the yoke and cross fiber me­
thod of  Figue 5, b, may be used. Here 
again, ingenuity may assert itself. In 
either case the pen-arm axis  is  p ivoted 
in a yoke fastened to the top of  the frame 
( Figure 4 ) . The magnification of the 
pen-arm multiplied by the magnifica­
tion of  the boom, BD/BM, gives the final 
static magnification of the seismograph. 
This is  not the dynamic magnification_ 
For illustration, an earth wave of 20-
second type records with a different mag­
nification on a 10-second instrument than 
does a 3-second earth wave. 

The pen-arm should be extremely 
light, yet fairly rigid. It is usually made 
of  thin sheet aluminum rolled into a 
tapering tube ( Figure 6, a )  or a T-see­
tion may be bent, as in b. Approximate 
dimensions are lf2 inch wide at the pivot 
or vertical axis, to lft; inch wide at the tip 
where the stylus is attached. The pen 
yoke at the tip should be very light-lf2 
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inch in greatest dimension-and may be 
attached to the pen-arm with wax. 

The needle or stylus is a p iece of fine 
piano wire-about No. 24 to 30-attach­
ed to an arbor from a watch, which is 
free to turn in dents made in the pen­
arm yoke ; or the watch bearings may 
also be used. 

The next requirement is the works of 
a spring drive clock ( Figure 7, a l ,  or a 

C). \1 
(0) ( b) 

Figure 6 :  Two forms of pen-arm 

Telechron motor, to drive a large drum 
d at the rate of one turn per hour. The 
connecting link b is constructed so that 
the drum axis cg will travel endwise on 
screw threads as it is  rotated. This should 
record the pen motions for a day ( or 
more if preferred ) ,  the record line spiral­
l ing around the drum once each hour. 

THE drum should be large and light, 
about 6 to 12  inches long and nearly 

a foot in diameter. The ends may be made 
of  metal disks-cake tins might suffice­
and the covering may be of cardboard, 
light wooden strips, or metal riveted on. 
The drive end of  the shaft is  either square 
or slotted, in order that it may be turned 
by the clock, while the opposite end is 
threaded for a foot or more. If  the 
threads extend through the drum this 
will facilitate fastening its ends by means 
of  nuts and washers. For local work-up 
to about 600 miles-the threads may be 
as close as 16 to the inch, but two to" the 
inch is better for teleseisms. The drum 
should be three or four inches longer 
than the spiral, in order to allow free 
swing of the pen during large disturb­
ances. In all, the axis will be about three 
times the length of the drum. The frame 
on which the clock and posts are mount­
ed is to slide on the tracks of  Figure 4. 

For recording, a piece of  paper, smok­
ed for each day's run, is placed on the 
drum.  Its width should equal the length 

, ,-
TRACKS OF FI G . 4  A B O U T  H E R E  
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Figure 7 :  Drive, axis, and drum 

of the drum, and it should be about two 
inches longer than the circumference, 
so that it may be folded and fastened by 
a small amount of library paste, as in 
Figure 8. While any paper will suffice. 
window-envelope paper has been found 
best. It is transparent, has a good glid­
ing surface for the stylus, and takes 
paste j ust well enough to be easily re­
moved from the drum without destroying 
its value as a record bv mutilatino- it. , '"' 

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

A small local p ortion of a seismo· 
gram showing two thin g s : in its 
upper part the microseisms that 
shake the earth lightly but con­
tinuously and are due to  pounding 
of  the surf on the coasts of the 
c ontinents, according to the m ost 
generally accepted theory, and in 
its lower part a portion of the rec· 
ord of  an earthquake that originat. 
ed  in the Netherlands East Indies, 
traversed the earth, made the up· 
per cnrves, was reflected to the 
other side of the earth and a gain 
traveled to this side to make a 
second record of itself ( at the 
very h ottom of the illustration ) .  
From Scientific American, Dec.  1938 

For convenience in placing and re­
moving the records it is well to have a 
separate supporting frame similar to the 
one in Figure 7, or else a wall bracket as 
in Figure 9, a .  This frame can also he 
used for smoking the records. This is 
done by placing a kerosene lamp under 
the drum, which is rotated until an even ' 
coating of lampblack covers the paper. 
It is better, however, to build a smoking 
box ( Figure 9, b ) ,  as a better coating 
is  secured by its use. After the day's run 
the paper should be carefully removed 
( leaving on it not more than one or two 
finger prints ! )  and laid flat to be pinned 
on a hanger like the one in Figure 9, d. 
The date and other data are written on 
it and it i s  then dipped in the thin shellac 
mixture in the vat ( Figure 9, c ) . This 
thin shellac mixture should be about ont" 
fourth shellac and the rest alcohol. Plac­
ing thc storage tank lower than the vat 
or dipping tank will allow the vat to 
empty through the connecting hose and 
this will prevent some loss by evapora­
tion. 

A defect of the seismograph j ust de­
scribed is that no method is shown for 

Figure 8: Simple fold for paper 

recording time on the paper. This may 
wait until the amateur is satisfied that 
the seismograph is  working well, for it 
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may require several days before any 
world-shaking earthquakes occur to be 
recorded. A good visual test of the sensi· 
tivity of the instrument is  the waviness 
of the recording line. These waves are 
microseisms and their amplitude will in­
crease in stormy weather ( typical mi­
croseisms are shown in the illustration in 
the central column of the present page ) . 
Traffic may also disturb the record. Mi­
croseisms should have periods of from 
three to five seconds or more, while 
traffic disturbances are in the neighbor. 
hood of one second in period. Someumes 

WALL BRAC K E T  

STORAGE ¥ TAN K 

(d) 
r 

H A N G E R  

Figure 9:  Accessory apparatus 

traffic effect is magnified by trembling o f  
the pen-arm, which may  have nearly the 
same period. In such cases a small paper 
vane on the pen-arm often helps damp 
out this vibration. 

The time control is maintained by a 
separate clock, since the added load on 
the drive clock would render its rate too 
uncertain. The second hand of  the clock 
should be so arranged that an arm fitted 
on its shaft will close a contact once a 
minute for a period of about one second 
( Figure 1 0 ) . The current from a dry cell 
will suffice to raise the pen from the 
paper by means of  a small electromagnet 

/ CO I L  
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Figure 1 0 :  Electric time control 

of 100 to 200 turns of magnet wire on a 
pencil of soft wires. This magnet is sus­
pended above the pen by a rigid arm. 
The resulting gaps in the line will mark 
every minute of  the day. To make them 
easier to read, hour marks can be added 
by contacts taken from the minute hand 
of the master clock. When the record is 
removed these latter gaps should be 
numbered on it with the proper hour. 
From time to time these marks from the 
master clock can be compared with radio 
time signals, thus obtaining for the re­
cord the absolute time correction for the 
beginning of each interval. This in turn 
will make possible the determination of 
the times of  arrival of earthquake waves. 



1 Removin g the bark from a Douglas fir log, one of the first steps 
in the production of a I'orm of plywood that finds wide use as 

wallboard, for structural purposes, in concrete forms, for sub­
flooring and sheathing. Modern plywood, versatile and economical, 
i s  the result of co-operative research hy forest product engineers 
and industrial chemists to  pro duce a strong, light-weight material 

2 Below : The log i s  set up in a lathe and the veneer, 1 / 28 
lO lls of an inch thick, i s  cut in a continuous sheet that 

i s  delivered to  a multi-tier conveyor. Plywood is  made up 
of an odd numher of plies hound together with various ad­
hesives, with the grains of adjacent plies at right angles 

FROM LOGS 
TO PLYWOOD 

3 A rrow points to aperture hetween lathe knife and pressure hal' 
through which the cut D ouglas fir veneer runs at high speed. In 

other methods of producing special plywoo d  veneers, the thin 
sheets may he sli('ed with a long, heavy knife, or sawn from the log  

5 Below : Veneer emerging from the driers and heing 
placed on sorting tahles. The hinding force of the 

t ran sverse plies in plywoo d  practically nullifies the 
tendency of  wood to expand or contract across the grain, 
thereby reducing the co-efficient of expansion of a 
plywood panel to little more than 1!Jo of 1 percent 4 Below : Veneer going into mechanical roller driers, 150 feet long. Complete 

drying requires 15 minutes. Plywood structure is  hased on the fact that wood 
is  strong with and weak across the grain. By hinding together layers of wood with 
grains properly placed, a composite hoard is  ohtained that i s  uniformly strong 



"Unwinding" Trees . . .  Stronger 

Lu mber . Made Possible by Re­

search . . .  Co-operative Effo rts 

By A. P. P E C K  

7 A general view of  glue spreading showing the glue c ontainer at right cen· 
tel', with spreading rolls below. One of the advantages of plywood i s  its reo 

sistance to splitting. Nails may be driven close to the edge of the board without 
danger of splitting ; also, nails hold well, cannot readily be  drawn from plywoo d  

6 Close·up of  t h e  glue·spreading operation. Adhe· 
sives used are casein, phenolic resins, or soya·bean 

meal, accordin g to requirements. The soya.bean meal 
falls into that rare category of products which are 
at once cheap and good. In plywoods other than D oug. 
las fir, both vegetable and animal base glues are used 

8 Right : Glued.up plywood i s  subjected to  a pres· 
sure of 200 pounds to the square inch, in a hydrau. 

lic  press. The I beams, rods, and tm'nbuckles are used 
to  retain the pressure, thus releasing the press for 
use on the next batch. Note the roller.type ronveyor 

10 Right : Finished D ouglas fir plywood ready for shipment from 
the Seattle plant of the Aircraft Division of the United States 

Plywood Corpol·ation. Trees, "unwound" and glued, are here ready 
fnr use in a multitude of applications in a wide variety of  fields 

9 Left : Sanding the surface of a finished, trimmed sheet 
of plywoo d. The panel passes through ei ght endless belt 

sanders, each of which carries a different grade of abra· 
sive paper, the last of  which gives a fine, smooth surface 



SODIUM SKIES 
No clear night is really dark. Only 

when clouds shut out the sky al­
together is  there much difficulty 

in finding one's way in open country, 
and even when the clouds are heaviest it 
is  possible to see the outline of a building 
or a tree against them. Impenetrable 
darkness outdoors is very rare, though it 
has happened, even at noon, during great 
volcanic eru ptions. 

At first thought one would suppose 
that this faint illumination came from 
starlight. But photometric measures 
show that there is  too much of it to be 
thus explained. More light comes from 
the vast numbers of stars invisible to the 
unaided eye than from those which we 
can see separately ; but the sum of the 
two accounts only for about a third of 
the light of the night sky. A somewhat 
smaller part comes from the extension, 
all over the heavens, of the zodiacal 
light ; that is,  from sunlight reflected by 
an exceedingly thin haze of fine dust 
which extends well beyond the Earth's 
orbit. But a very co�siderable 
part of  the whole light originates 
in the Earth's atmosphere-as 
is shown by the fact that its 
strength increases toward the 
horizon, and so represents some· 
thing carried round by the 
Earth's rotation. 

Recent Research Indicates that a Large Part o f  

the Illumination W e  Commonly Designate a s  Star­

light Originates in the Earth's Upper Atmosphere 

By H E N  R Y N O R  R I S R U S S E  L L, Ph.D. 
C h a i r m a n  of the D e p a r t m e n t  of  Astronomy a n d  D i rector o f  the Ob­
s e rvatory a t  Princeton U n i v e r s i ty.  R e s e a r c h A s s o c i ate o f  the Mount 
Wilson O b servatory o f  the C a r n e g i e  I n s t i t u t i o n  o f  W a s h ington 
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Fi;;ure 1 :  Speetrum of the night sky 

accurate wavelength of the line. On 
low-dispersion plates it is very hard to 
secure this. The measures of  several good 
observers, between 1929 and 1935, gave 
values ranging from 5885 to 5892 Ang­
strom units. 

This immediately suggests the well 
known yellow sodium lines at 5889.98 
and 5895.94. The spectrographs which 
were employed had not dispersion 
enough to separate the pair, and the re­
corded wavelength should be an aver­
age. This agrees well with the measures 

of Slipher, the discoverer, in 
1929, but the later values are dis· 
cordant. A strong helium line is  
nearby, at 5875.62, but the mea­
sures do not admit of  identifica­
tion with this. 

This "night sky" light shows a 
remarkable spectrum, consisting 
of  emission lines and bands. It  
has long been known that the 
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T o  settle the question, more 
precise measurements were re­
quired, and these have been 
made by a group of French ob-
servers-MM. Cabannes, Dufay, 
and Gauzit, of Paris and Lyon­

green line, so conspicuous in the spec­
trum of  the aurora, can always be seen 
with suitable apparatus in any part of 
the sky. By using spectrographs of 
great light·power, many fainter emis­
sions were discovered in the blue and 
violet ; and, in 1929, Slipher found that 
there were relatively powerful radia­
tions in the yellow and red, which would 
be conspicuous at a glance if  our eyes 
were as sensitive to these longer waves 
as they are to the green. 

.J ust as the Sun's first rays at dawn 
strike the upper air, the emissions be· 
come stronger and new ones appear,  
evidently stimulated by the sunlight. 

The origin of  this extensive and com­
plex spectrum has not been easy to de­
termine fully. The light, even at best, is 
faint, and can be photographed only 
with instruments of  small dispersion, so 
that it is not possible to separate double 
lines, except very wide pairs, nor to dis­
criminate, in many cases, between in­
dividual lines such as are produced by 
atoms, and complex bands ( emitted by 
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Figure 2: Frin ges, 0.15 an d 0.30 mm. etalons 

molecules ) ,  though, with ordinary high· 
er dispersion the distinction is obvious. 

Moreover, the conditions of excitation, 
at the very low density of the outer at· 
mosphere, are so unfamiliar that some 
of the strongest lines are of the "for­
bidden" type which it is  hard to pro­
duce at all in the laboratory. The great 
green line, and a pair of sharp lines in 
the red are such forbidden lines, emitted 
by neutral atoms of oxygen. Many of the 
bands in the blue and violet arise from 
neutral molecules of  nitrogen. Some of 
the strongest features in the dawn· flash 
come from ionized nitrogen molecules­
which are doubtless put into condition 
for their emission bv extreme ultra­
violet light from the S�n. 

Identification of many of the infra-red 
bands still awaits more complete labor­
atory studies of gaseous spectra in this 
region. But there is a pretty strong line 
in the yellow which has till recently been 
a great puzzle.  Laboratory spectra in 
this region are well known ; but, for a 
reliable comparison we must have an 

whose recent paper clears up the ques· 
tion most satisfactorily. 

A new spectrograph, with a camera 
of  the remarkably high focal ratio 0.7 
( that is, with focal length only 7 0  per­
cent of the diameter of  the lens ! )  made 
it possible to photograph the yellow line 
with a half hour's exposure. The dis­
persion in the yellow is 500 A per milli­
meter. The line on the plates is 1/50 mm. 
wide, corresponding to 10 Angstroms 
( enough to include both sodium lines, 
while the helium line, i f  present, would 
have been clearly separated ) .  Ten good 
plates gave an average wavelength of 
5894 ± 1 A-almost in the middle he­
tween the sodium lines. 

FIG URE 1 shows one o f  these plates, 
with the green and red oxygen lines, 

and the yellow line. At the top the spec­
trum of a Bunsen flame is superposed 
on that of the sky. The sodium line pro­
duced by the flame agrees with the at­
mospheric line very closely indeed. The 
line at 6708 is produced by lithium in 
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the flame and does not appear in the sky. 
The critical question, however, is 

whether the night sky line is double. On 
the plates it is  distinctly wider than the 
oxygen lines at 5577 and 6300, which 
are known to be sharp. Moreover, Du­
fay, in 1932, observed with a wide slit 
having a fine wire stretched lengthwise 
along the middle. With monochromatic 
radiation such as the oxygen lines, this 
gives a wide image on the plate with the 
narrow shadow of the wire down the 
middle ; with the yellow line this shadow 
was less sharp. 

This made it probable that the at· 
mospheric yellow line was double, but 
fell short of proof. By making a spec­
trograph like the other, but two or three 
times larger in all dimension" it should 
be possible to obtain spectra of greater 
linear dispersion, and find the line dou­
ble on the photographs. But such an in­
strument would have been very expen· 
sive ; and the analysis can be made with 
less costly apparatus. 

The Fabry·Perot interferometer ( it­
self a French invention ) consists of  two 
plates of  glass with surfaces worked as 
accurately plane and parallel as possi­
ble, and set up with their inner surfaces 
parallel, and at a fixed distancc apart. 
These surfaces are thinly silvered, so 
that they reflect back a part of the light 
and transmit the rest. 

IF monochromatic light falls squarely 
upon such an apparatus, part of the 

light will be  transmitted by both plates. 
Another part will be reflected from the 
second back to the first, again by this, 
and then pass through. The light-path 
will be longer by just twice the distance 
between the plates. If this double dis­
tance is an exact numbet: of wavelengths 
of light, the two wave-trains will rein­
force one another-as will also all the 
bcams resulting from repeated reflec­
tions-and a great deal of the light will 
get through. But, i f  the double distance 
is half a wavelength greater, the waves 
of the second train will interfere with 
those of the first-and very little energy 
will pass through. 

Now suppose that such an interfe­
rometer is set up in front of a camera, 
and pointed at a large luminous area 
which gives off light of a sharply definite 
wavelength. The same principle will ap­
ply ; but the double distance for oblique 
rays must clearly be measured between 
the plates at the proper slant, and so will 
be greater, the greater the incl.ination. 
Hence, for light coming at different 
angles from the central axis of the 
plates, the device will alternately be 
nearly transparent and almost opaque, 
and our photograph will show bright 
and dark rings such as are exhibited in 
Figure 2, left, which is a negative on 
which the bright rings show dark. 

Near the axis it takes a greater change 
in obliquity of the rays to increase the 
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path by a given amount than farther 
away ; hence the outer rings are more 
clos�ly spaced. 

If  two radiations of  slightly different 
wavelengths are present, there will be 
two sets of rings, of different sizes. If 
the double distance of  the plates is such 
that one set of light-wayes gets ahead 
of  the other by a whole wave, in travers­
ing it, the two systems of  rings will be 

Figure 3: Upper cut is  less oblique 

superposed ; but i f  the gain of one set 
of  waves on the other is half a wave ( or 
1 %, 2%, etc. ) ,  the second system of 
rings will lie half-way between those of 
the first. 

For sodium light the second situation 
occurs if the plates are 0.15 mm. apart, 
and the first if their distance is 0.30 mm. 

Figures 2 ,  left and right, show the re­
sults obtained with these plate separa­
tions. The left-hand halves represent 
rings obtained with sodium light in the 
laboratory, and the faint right-hand 
parts those with the night sky. 

The latter show the coarse grain in­
eyitable ( with present technology ) in 
yery fast plates, but it is evident that the 
ring systems are essentially j ust the same 
in both cases. When the two ring.systems 
are seen separately ( Figure 2,  left ) , 
those of one set are fainter than the 
other, both in the sky and the laboratory 
-corresponding to the fact that ,\5890 
is stronger than '\5896. 

The agreement of the photographs 
makes it quite certain that the yellow 
radiation of the night sky actually comes 
from sodium. 

To obtain these interferometer photo­
graphs was a real tOllr de force. The 
light of other lines in the night sky 
spectrum had to be got rid of. The green 
line was cut out by an orange filter ; the 
red line by using plates not sensitive in 
this region. To obtain clear photographs 
from the night sky exposures had to be 
made on two or three successive nights . 
At the beginning of dawn ( or at a cor­
responding hour in the evening ) the 
radiations are much stronger, and ex­
posures of  half an hour suffice. Figure 
2 represents photographs taken in this 
light. The longer exposures during the 
night gave substantially the same re­
sult. The intensity of the yellow lines is 
greater at low altitudes in the sky than 
near the zenith, obviously because we 
are looking through a greater thickness 
of  faintly luminous atmosphere in the 
second case. If  radiation comes from a 
fairly thin layer at a definite height 
above the ground, this effect will be 
greater, the le;;s the height. It is obvious 
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from Figure 3 that the line of sight cuts 
the upper layer less obliquely. 

From measures made by Garrigue, our 
authors conclude that the height of  the 
luminescent layer is about 130 kilo­
meters, or 80 miles. 

This beautiful p iece of work shows 
conclusively that sodium atoms are 
present in the upper regions of  the 
Earth's atmosphere in sufficient abun­
dance to give out their characteristic 
radiation. This is a very extraordinary 
fact, for there are also oxygen atoms up 
there, as well as molecules, and a free 
sodium atom would seem to have little 
better chance of long life than Billy Sun­
day's famous "celluloid dog chasing an 
asbestos cat through Hell." At present 
we can only say that they evidently do 
last long enough to do a good bit of shin­
ing. In the regions exposed to sunlight 
these free atoms cannot help absorbing 
energy from sunlight, and unloading it 
again, giving the characteristic "reso­
nance emissions." The sunlight which 
they are absorbing is represented by the 
centers of the observed sodium lines, 
and is much weakened, but still pretty 
strong, so that it is  easy to see why these 
lines show so strongly at dawn. In the 
middle of the night they may he ex­
cited by impacts of  electrons or ions­
which are known to be present at this 
height. 

BUT how do the sodium atoms get 
there ? It is imaginable that l'ome 

minute amount of salt dust derived from 
ocean spray may get a few miles up, but 
if  it did get 80 miles high, we would 
have molecules of NaCl, and no known 
way of decomposing them. 

Our authors think it probable that the 
sodium comes from meteorites, which 
certainly contain sodium and are vola­
tilized, in great numbers, at about this 
height. While the meteor i s  luminous it 
is very hot ; and it is reasonable enough 
to suppose that free sodium atoms may 
escape from the turmoil. 

I f  this explanation is  correct, there 
should be free calcium atoms present, 
too,-and our French colleagues note 
that a faint line in the night sky spec­
trum at ,\4226 coincides, within the er­
rors of  measurement, with the resonance 
line of calcium. The meteorites should 
also liberate atoms of  aluminum, potas­
sium, iron, magnesium and silicon ; but 
the resonance lines of  the last two are 
out of  reach in the ultra-violet-ob­
scured by ozone absorption. Those of 
iron and aluminum are in  the accessible 
portion of the ultra-violet, and therefore 
might be detected by observation in this 
region. The potassium lines are in the 
deep red, and might be  disentangled 
from the strong bands there. Further 
studies which are being made in this 
promising field will be of  great inter· 
est.-Princeton University Observatory, 
December 5, 1 988. 



AMERICAN ARCHEOLOGISTS 
EIGHT years of  excavation in the 

Agora of  Athens, conducted by the 
American School of Classical 

Studies, have resulted in uncovering the 
greater part of the ancient market place. 
Where 360 modern houses stood in 1931 ,  
and  narrow streets were teeming with 
thousands of local residents, there now 
appear the public buildings and the 
broad streets which were frequented for 
hundreds of years by Athenians of the 
classical period. Since the level of the 
terrain of that age lies between 10 and 
15 feet below the modern level it has 
been necessary to remove 190,000 tons 
of earth, which have been carted to the 
outskirts of the city where low land reo 
quired to be filled. 

Athens was subjected several times in 
its history to thorough devastation by in­
vading armies : by the Persians in 480 
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Recent Results of the Excavation of the Agora, 

Market Place and Civic Center of Ancient Athens, 

Have Exceeded All the Previous Expectations 

B . C . ,  by the Romans under Sulla in 86 
B . C . ,  by the Herulians in 267 A.D.,  and 
by the Goths under Alaric in 396 A . D .  
Moreover, the site of  the city has been 
almost continuously occupied from an­
cient to modern times. The result is  that 
the remains of the ancient buildings 
exist for the most part only in founda­
tions, but in the debris from the various 
destructions lying about the foundations 
so many architectural p ieces from the 
superstructures of the buildings have 
been recovered as to make it possible to 
reconstruct the builqings on paper with 
practical certainty. 

The identifications of  the public build­
ings are based on references to them by 
ancient writers, among whom the most 
valuable is  Pausanias, a traveler who 
visited Athens about the middle of  the 
second century after Christ. Although 
Pausanias did not aim to write a guide 
book, his description is so lucid that the 
excavated buildings can be exactly 
equated with those listed seriatim in his 
itinerary. We can thus follow in the visi ·  
tor's footsteps along the street bordering 
the west side of  the market and see the 
Portico of Zeus, where occurred the di­
verting colloquy on feminine beauty be-

tween Socrates and Ischoma­
chos, the small Ionic temple of 
Apollo, the Temple of the 
Mother o f  the Gods, where the 
archives of the city were filed 
and in the court o f  which the 
cask of  Diogenes lay, the Sen­
ate House, and finally the Tho­
los, a circular building where 
the officers o f  the Council were 
boarded and distinguished for­
eigners were entertained. Tow­
ering on a hillock above these 
ruins is the best preserved of 

At left : A fraction of the ex­
cavations ; Temple of  Heph­
aestns. Below, left to right : 
Tholos, Temple of the Mother 
of  the Go ds, behind it  the roof 
of  the Senate House, a stair 
leading t o  Temple of Hephaes· 
tus, the Temple of  Apollo, the 

Stoa of  Zeus Eleutherius 



IN ANCIENT ATHENS 
By T. L E S L I E  S H E A R  

Professor o f  C l a s s i c a l  Archeology at  Princeton U n iversity 
Field D irector of  the American School  o f  Classical Studies 

The vase mending room mentioned in the text, with thousands of p otsherds, 
or fragments of hroken vessels, spread out on the tables in systematic order 

all Greek temples, which has now been 
proved to have been dedicated to He­
phaestus, the God of the forge. 

Still following the route of Pausanias 
we then pass to the Temple of Ares, north 
of  which is the Altar of  the Twelve 
Gods, the most sacred altar in the mar· 
ket place ; in the center of  the area is 
the Odeum, in the southwest corner the 
main fountain house of the city and 
along the east side runs a broad street, 
30 feet wide, which for centuries was the 
chief thoroughfare from the Agora to the 
Acropolis, providing an easy ascent for 
the great Panathenaic procession which 
regularly paused half up the slope at 
the site of the Eleusinion. 

Thus the topography o f  the market 
place, as it appeared in the classical 
period, has been almost completely reo 
vealed, but in addition to that the exca­
vations  have uncovered earlier buildings 
and monuments which were unknown to 
the classical Greeks and have brought to 
light a long series o f  subsequent settle­
ments. Substantial remains have been 
found o f  continuous occupation of  the 
site extending with little interruption 
from the late neolithic age, about 3000 
B.C., down to modern times. In order to 
determine the relative ages of successive 
deposits the utmost care must be exer­
cised in the observation and excayation 
of numerous superimposed strata, and 
the objects found in them, by which the 

chronology is fixed, must be accurately 
identified and precisely recorded. To this 
end a group of  expert excavators has 
been developed in the Agora work and 
an elaborate system of  recording has 
been established by which any one of  
the 38,000 catalogued objects from any 
designated square meter of the site at 
any stated level is immediately available. 

BEFORE the beginning of these exca­
vations it had been generally proph­

esied that, because of the thorough 
devastation o f  the area, little o f  other 
than topographical and historical inter­
est would be found except inscribed rec­
ords which, being on stone, would not 
have been coveted by invading conquer­
ors. The epigraphical harvest has, in fact, 
exceeded all expectations. The 5500 in­
scriptions so far found include part of 
the law code of Solon, the official list of 
the confiscated property of  Alcibiades, 
other important legal documents, dedi­
catory inscriptions of various kindS; 
among which the most important are the 
epigrams of Simonides and Aeschylus in 
honor of the Athenians who fell at Mara­
thon, and the epigram by Simonides writ­
ten on the base of the statues of the 
Tyrannicides. Many honorary decrees 
which carry their date of issue have fur­
nished much information in regard to 
names and dates of the archons of 
Athens, so that important additions and 

Vase of late 6th Century, found 
i n  a well in center of the Tholos 

corrections have been made to our knowl­
edge of the Attic calendar. Not the leaft 
important of the inscribed documents is 
the collection o f  289 ostraka, the ballots 
cast against citizens whom their fellows 
wished to drive into exile. The list in­
cludes the first and last men ostracized , 
Hipparchos, son of Charmos, in 487 B . C .  
and Hyperbolos, son o f  Antiphanes, in 
417. The man on the list with the largest 
number of ballots ( 99 )  is Themistocles, 
and next to him comes Aristeides, "the 
] ust," with 49 votes. These ballots are 
contemporary documents and, apart from 
their historical value, are of  interest in 
illustrating the orthography of the aver­
age Athenian of the time. 

A surprising result of the excavations 
is the discovery o f  sculptured works of 
both Greek and Roman periods and of 
quantities of  vases,  many of  which are 
preserved in perfect condition. The un­
expected sources of  this material are 
early graves and wells, which were filled 
from time to time with debris, usually 
due to the clearance of the site after 
some disaster to the city. Since burials 
were not permitted within the city limits 
the graves antedate the period when the 
market place was here located. Scattered 
graves have been found with their con­
tents intact which date from the late 
neolithic period, about 3000 B.C., from 
the Mycenaean, 1200 B . C . ,  and from the 
protogcometric age, 900 B.C. Besides 
these a family burial plot, located j ust 
south of the later Tholos, was uncovered 
which dates from late geometric times 
( 8th Century B . C . ) . The plot contained 
,haft graves for adults and urn burials 
for infants ; its homogeneous nature was 
indicated by the proximity of  the burials 
and by the fact that the area was sur­
rounded by a circuit wall. Moreover, a 
detailed anthropological investigation of  
the skeletal material revealed a strong 
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family resemblance among the occu­
pants of  the graves. The graves, which 
were intact with their stone covers in 
place, yielded many handsome complete 
vases of  the period, one burial, that of  a 
young girl, containing no less than 28 
objects. This plot had been completely 
covered by the beginning of  the 5th Cen­
tury and its existence was presumably 
then unknown_ It is evident that these 

Vase of early 6th Century found in 
n well, showing orientnl infiuen('e 

graves have been preserved only by ac­
cident and that many other burials in the 
area were destroyed when the rock was 
cleared for the massive foundations of 
later buildings. 

The most fertile source for individual 
objects has been the deposit in  wells_ 
These are invariably cut in the soft bed­
rock and extend down to varying depths, 
the deepest so far cleared having a depth 
of  about 120 feet. A few of the wells have 
been used continuously to modern times, 
but most of  them are filled to the top with 
earth and debris. In some cases the an­
cient diggers failed to strike water and 
abandoned the proj ect, but usually water 
is encountered after a few yards of upper 
filling has been removed, and several 
times the inflow of water has been so 
great that a 24-hour schedule of  bailing 
has been necessary in order to make 
possible the removal of  the deposit. Some 
wells have been opened on the northern 
slope of the Acropolis and in the Agora 
itself but most of  them served small 
houses and shops in the areas adj acent 
to the market place. 

THE clearance of a well is a difficult 
technical problem since the diameter 

of the shaft rarely exceeds a yard and is 
often less, and great care must be ex­
ercised in order to avoid breakage of 
fragile objects. A skilled workman of 
small size works in the shaft, using only 
his hands for digging when small obj ects 
are numerous in the earth. The water and 
earth are removed by metal buckets 
operated by a windlass, and the deposit 
is recorded at 50 centimeter levels, the 
strictest watch being kept for evidence of 
stratification. All earth from wells is 
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passed through a sieve at least once ; that 
from the well containing the ivory statu­
ette of  Apollo Lykeios was sifted three 
times_ 

The wells were filled up at d ifferent 
periods, usually in connection with some 
devastation of  the city, such as the 
Persian invasion or the sack of  Sulla. It 
may have been fear of  pollution that led 
surviving inhabitants to fill existing wells 
with debris and hew in the solid rock 
with considerable effort new ones nearby_ 
Where wells have bcen in actual use com­
plete vases, usually of undecorated 
household ware, are invariably found at 
the bottom where they have fallen from 
the hands of  careless housemaids_ But for 
the most part the pottery in the filling 
deposits is  broken and these potsherds, 
sometimes exceeding a hundred baskets 
in quantity, are taken to the workrooms 
where, arranged in sequence of  depth 
from the top to the bottom of the well, 
they are spread out on long tables. Then 

Staff members and technicians 
mending vases in the workrooms 

members of the staff and the Greek 
technicians sort pieces belonging to in­
dividual vases which are put together, 
with restorations in plaster of any miss­
ing pieces. 

Since the dates of the construction and 
of the filling of a well can usually be 
closely fixed by the pottery, lamps or 
coins on the respective levels, it is  evi­
dent that invaluable chronological data 
are provided for other associated objects 
of  which the exact period was previously 
unknown. If, for example, a p iece of 
sculpture is found in a well which con­
tains nothing later than the sack of Sulla, 
as  occurred last season, that sculpture 
cannot be interpreted as a Roman copy 
of  a Greek work. Similarly, in the case 
of undecorated household pottery and 
kitchen ware, which has been largely 
disregarded in the past, deposits of fixed 
date acquaint us with the domestic habits 
of the Athenians throughout the ages. A 
considerable amount of this plain pot­
tery was secured in the last campaign 
from a well in the center of  the later 
Tholos, which was constructed in the 
third quarter of  the 6th Century and went 
out of use in 480. It was associated with 
handsome black-figured vases of the late 
6th Century. This was the table ware 
which was undoubtedly used in connec-
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tion with the service of meals in the 
Tholos to the officers of the Council. 

NOT a few pieces of  sculpture have 
been secured from wells and in 

several cases where the pieces fit together 
to form complete statues it is  clear that 
the objects were deliberately broken at 
the time they were thrown away. The 
most sensational discovery in  the field 
was that of  the unique ivory statuette of 
Apollo Lykeios which has been put to­
gether from 27-5 small pieces. A marble 
statue of a Faun was found broken in 73 
pieces, and during the past season a 
statue of Hermes ( see below ) proved to 
be intact except for the right hand, after 
seven pieces had been cemented together. 
Occasionally the despoilers dumped an 
obj ect into a well without taking the 
trouble to mar it, and then the excav­
ators are cheered by the discovery of 
a handsome work such as the marble 
head o f  the bearded Hermes o f  archaic 
type, found also in the last campaign. 
This is  a beautiful replica o f  the 
Hermes of Alcamenes, a sculptor who 
was active about the middle o f  the 5th 
Century B_C .  Bronzes as well as mar­
bles were tossed into the wells but, 
with several notable exceptions, they 
have suffered serious damage from the 
corrosive action of the water. The wells 
thus served as convenient dumping 
places for refuse, cast-offs, and any ob-

The head of the statue of Hermes 
which wns found in a well in 1938 

jects of which contemporary inhabitants 
wished to be rid, human nature being 
the same then a s  now ; they have proved 
to be exhaustless mines of  treasure to 
the excavators. 

All the objects from the excavations 
are housed in a temporary museum on 
the site which will be replaced by a 
permanent Agora Museum, the construc­
tion of which will be begun in the im­
mediate future. Full reports on  the pro­
gress of the work and on the many dis­
coveries are published in preliminary 
form in Hesperia, the Journal of  the 
American School at Athens. 



A M O N T H L Y D I G E S T  
LARGEST STEAM HAMMER 

RAISING its  steam cylinder-head h igher 
than the average dwelling house, the 

largest steam drop hammer ever built has  
been shipped to  England from the  Erie 
Foundry Company_ This hammer will be 
u sed in the forging of  airplane engine crank­
cases and airplane propellers for British air­
craft of  all types_ 

So l ight is  the control that the ram may 
be brought within the smallest fraction of  
an inch of the dies at full speed and stopped 
I here_ The cushion effect of steam control 
was a marvelous s ight to watch as the ham­
mer underwent its  preliminary test before 
being dismantled for shipment. 

After installation, the hammer will be 
27 feet in height, from the floor line to  the 
t op of  the cylinder. Beneath the floor, ex­
t ending 12 feet 9 %  inches into the ground 
and resting upon its own foundation anchor­
ed to bedrock, extends the sub-anvil struc­
ture_ This i s  in two pieces, each of which 
weighs approximately 234,000 pounds_ The 
super-anvil, above the floor line and support-

From floor t o  top-2 7 feet 

Conducted by F. D. Mc H U G  H 
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.ing the gigant ic frames, i s  in two p ieces, each 
of which weighs approximately 200,000 
pounds. 

The weight of the ram, piston rod, and 
piston i s  50,000 pounds, and with the top 
die included, the reciprocating weight in· 
creases to more than 70.000 pounds. The 
diametel' of the cylinder i s  39 inches and 
the stroke of the piston i s  72 inches. The 
piston rod diameter i s  1 1 %  inches. The 
space between the guides i s  50 inches and 
the ram i s  30 inches front to back. 

WINE FROM MILK 

BECA USE the great dairy industry in Den. 
mark has whey as a by·product of  its 

operat ions, earnest efforts have been made to 
find uses for the quantities of this liquid 
wasted. One of the latest results of  these reo 
searches i s  the manufacture of an excellent 
"wine" from whey. So far only in the large· 
scale experimental s tage, the process may 
yield as much as a million and a half Danish 
kroner annually, i f  results as proved to date 
can be realized on a nation·wi de scale.­
D. H. K. 

X-RA Y "CANDID CAMERA" 

SNAPS HUMAN CHEST 

A SMALL glass "trigger tube," no larger 
than a 65·watt lamp, puts ordinary 

house current to work snapping a candid· 
camera picture of  a human chest in less than 
a hundredth o f  a second. 

This tube controls the flow of  1 I0-volt 
power from a light-socket to a bank of  con­
densers_ Eight seconds later, at the press of 
a butt on, it releases this stored-up power as 
an 39,000-volt maximum discharge through 
an X-ray tube. 

The resultant invisible X rays are shot out 
from the large tube and through the chest 
of a model standing four feet from the port· 

Taking an X·ray snapshot 

able machine. Clicking faster t han a heart 
beat, this latest development in candid pic­
ture-making recorded a chest radiograph 
free from distort ions which the movements 
of  the heart  sometimes cause in conven­
t ional X-ray pictures_ 

Dr. Victor E.  Hicks, director of the indus­
trial division of  the Westinghouse X-Ray 
Company, recently explained that the new 
condenser discharge dynex had been de­
veloped primarily for the st udy o f  chests in 
medical practice and listed its outstanding 
features as "the elimination of  mechanical 
t ime switches, plus the uniformity o f  the 
chest films produced regardless o f  the chest 
thickness or line voltage variations_" 

The "trigger tube," Dr. Hicks continned, 
i s  a vacuum tube containing electric coils, 
which permits the power to  flow from the 
electric outlet to the condensers and t h en 
when the coils become heated permits the 
condensers to  discharge their accumulated 
power to  make the X-ray exposure. 

TINTED INSULATION BOARD 

TH E  insnlation board industry, whose first 
products were strictly u t ilitarian, has 

long been seeking to  make its product s 
decOl'ative as welL The boards made of 
wood fibers, first a deep brown, have stead­
ily been lightened in color, and are now 
available in a l ight tan_ 

One of the most  spectacular advances, 
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however, has come in recent months with 
the perfecting, by Fir-Tex engineers, of a 
tinting process. Fir-Tex "Colorkote" panels 
now are offered in ivory, sky blue, apple 
green, apricot, and shell pink. They provide 
interior wall finish, and insulation, in one 
applicat ion. Eliminated are lath, plaster, 
wallpaper, and calcimine. 

The basic board i s  made of interlaced 
wood fibers. The manufacturing process 
utilizes the by-products of Pacific North ­
west lumbering-clean, inside wood which, 
for ordinary building purposes, is the wrong 
size or shape. The special Colorkote prepara­
tion, containing the desired tint, i s  mechani­
cally painted on the board. In a battery of 
dry kilns, the tint preparation is  baked in. 
A calendering operation then produces · a 
glazed surface. 

Since the coloring material is insolubl e 
in water, the Colorkote panels are washable .  
The home owner may change the color 
scheme at any time. Any decorating treat­
ment may be used, and no sizing is  required. 
For novelty effects, the panels may be 
grooved to reveal the nat ural tan color be­
neath. 

A NOVEL AMPHIBIAN 

THE Spencer-Larsen Amphibian, which 
has heen undergoing extensive tests on 

Long Island, has many novel and logical 
features in its design_ 

In a pusher flying boat, the propeller 
thrust line must be well above the top of the 
hull, and so the heavy engine is  likewise 
placed high above the hull. The center of 
gravity is high accordingly. But for stabili t y  
in the  water, the  center of  gravity should be  
J ow. The  designers of the  new amphibian 
have reconciled these divergent requirements 
hy putting the engine in  the hull and driv­
ing the propeller through a gear transmission 
unit, using two vert ical shafts. I f  the well­
designed transmission system proves eu­
tirely serviceable, positioning the engine 
within the hull will bring other advantages 
such as the elimination of  a drag-producing 
nacelle and greater efficiency of the pro­
peller, which will be free of interference�. 
Of course the cooling of the internally placed 
engine must be carefully taken care of and 
s uitable air scoops mllst be provided. 

In former years, plywood was regarded 
with s llspicion when employed in  the hull. 
In the Spencer-Larsen machine, however, 
phenolic bonded plywood, internally pro· 
tected with Bakelite varnish and externally 
with synthetic enamel, has resulted in a sea· 
worthy hull which is "asier and cheaper t n  
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Above : The Spencer.Larsen am­
phibian. Below : Drawings showing 
how the stabilizing floats and land­
ing wheels are combined and pivot. 
ed so the wheels may be retracted 

huild in  limited production than a metal 
hull. 

The amphibian characteristics have been 
attained by making the two stabilizing 
floats and the landing gear into single units. 
When the front end of  each float is pivoted 
upward, the main wheels are in contact with 
the ground, and the nose wheel is let down. 
The boat i s  then provided with a perfectly 
serviceahle landing gear. B ut when the nose 
of each float is  depressed, the wheels are 
raised simultaneously and are faired in  be­
hind the floats. The photograph shows the 
general lines of the amphibian ; the sketches 
illustrate the functioning of the combined 
water and land alighting gear. 

With a four cylinder Menasco engine de­
veloping 125 horsepower, two occupants, 
and a useful load of 600 pounds, a re­
spectable cruising speed is obtained. A small, 
not too expensive amphibian is  not available 
on the market at the present time, and in­
I ell  igent effort s to fill the gap will  be wel­
comed hy the aviat ion frat ernity.-A. K. 

CHAIRMAN OF THE C. A. A. 

P ERSONAL contact with Edward J.  No­
hie, Chairman of the Civil Aeronautics 

Authority convinces us that here is the right 
man for an important job. Mr. Noble is not 
a career bureaucrat, not an over-zealous re­
former, but a quiet, capable business man, 
with the most sincere desire to advance 
American aviation. He is  modestly studying 
every phase of t he many problems facing the 
Authority and coming to careful, well­
thought-out decisions. Every announcement 
coming from the Authority in Washington 
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bears out this view. Thus the solution of the 
vexing problem of a real airport for the 
capital of  the country, and the elimination 
of the terrible flight hazards at the Washing· 
ton airport, are both in  sight. Plans are un­
der way for a 750-acre airport at Gravelly 
Point on the Potomac River, only three and 
a half miles from the Washiugton Post Office . 
Four runways of at least 5000 feet each, good 
approaches, freedom from danger of  flooding, 
aud excellent navigational facilities are all 
t o  he provided. Again, the Civil Aeronaut ics 
Authority is not rushing into a program of 
airport construction for the whole country. 
but is  undertaking a careful and comprehen· 
sive rat ional s urvey first of all .-A_ K. 

AUTOMATIC DIRECTION 

FINDER 

A FTER sev:ral months of  int:nsive
. 

fl i ght 
J-l. testing III scheduled servICe With an 
American Air Lines Douglas transport plane. 
the Sperry Gyroscope Company has made 
public announcement of  its new automatic 
direction finder. Since November, 1937, air 
regulatious have required that all transport 
planes should be equipped with a shielded 
loop antenna and a direction finder to help 
locate the airplane and to secure positive 
radio reception of the airway beams under 
adverse weather conditions. Many excellent 
devices have been put into service and have 
proved of great utility. 

The only drawback to these devices has 
heen that they require close attention by the 
pilot, already burdened with other duties. 
The new direction finder not only achieves 
what previous devices have achieved, bu t  
functions automatically and continuously, to  
t he great relief o f  the  airman. 

With the automatic direction finder, the 
pilot is only required to  tune to a station. 
The pointer on the dial of the instrument 
indicates the exact bearing of the station 
and continues to give the bearing even up to 
the point of passing over the station. An­
other valuable feature of the device is that i t  
immediately shows the pilot when he has 
passed over a station, to coufirm the "cone 

The indicator of the automatic direc­
tion finder is conveniently located 

of silence" which he may have noted when 
flying on the regular radio beam. The cone of  
s ilence is  recognized as a somewhat nega­
t ive aid, since, as the term implies, there is 
a momentary absence of any signal. 

Another advant age of the new apparatus is 
t hat i t  provides a method of  determining the 
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drift or "crab" angle at any t ime. The pilot 
can tune in on a station toward which he is 
/lying and observe whether or not the head­
ing of  the airplane is  constantly changing. 
If he then turns the airplane t o  ri ght or left 
nntil the bearing is no longer changing. he  
can determine, by  a simple arithmetical 
process, the angle of drift or "crab" that the 
plane must take 1 0  make allowance for the 
wind. 

Still another advantage is  that bearings can 
now be obtained when static conditions are 
so bad that it is virt nally impossible to ob· 
tain a "null" signal if operating the ordinary 
I ype of hand·operated loop. 
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The inst rument is  so mounted as to have 
considerable appeal from the point of view 
of convenience. As our photograph indicates, 
the centrally located aut omatic direct ion 
finder is mounted in a horizontal plane. 
Following the poinler, the pilot can readily 
imagine what his course and bearings are 
over the earth below. 

A seaplane on the Friesenlmul's catapult 

Some marvellous things have been done 
in demonstration . For example, the Douglas 
plane was able to locate a carefully hidden 
truck which was acting as a t emporary trans· 
milt ing s l ation.-A . K. 

THE LIBRASCOPE 

O N E  of the most  important points in air· 
plane operation i s  the correct balance 

or trim of the craft. Yet changes in cargo, 
consumption of fuel, changes in position of 
the passengers, all introduce changes in the 
trim. Minor variations in the center of  gravity 
position may be taken care of by the use of 
tabs or trimmers placed at the rear edges of 
the elevators. But the tabs must not be asked 
to do too much or else both efficiency and 
control power are lost. Also, it i s  far better 
to know the location of the center of  gravity 
at all times, so that necessary adj ustments in 
weight position can be readily made. For­
merly the operating personnel was provided 
with elaborate loading charts, and had to 
carry out complex computations. 

Now the job has been t aken over by the 
Li brascope, made by the Meredith Instru· 
ment Company, which has no friction devices 
or springs to  wear or deteriorate and carries 
on its lower face a number of dials which 
indicate ( as our photograph shows ) landing 
gear position, the amount of oil and fuel in 
the tanks, ballast , passenger loads in vari­
ous seats, cargo load, and so on. By moving 
t he various knobs appropriately, and setting 

the weight adj ustment to work, the operator 
can read the total weight on the scale at the 
upper left hand corner. A change over to 
"balance adjustment" indicates the center of 
gravity position on the right tipper scale. We 
have operated tbe instrument ourselves at 
Newark Airport, and have been satisfied that 
here is a simple, entirely practical, and high. 
ly useful device.-A. K. 

CATAPULTING A LARGE 

S EAPLANE 

THERE are many plans for  commercial 
operation across the North Atlantic : the 

composite seaplane ; the construction of a 
seadrome in mid·Atlantic ; the use of a very 
fast, very clean landplane ; the utilization of 
large /lying boats with stopping places at the 
Bermudas or the Azores ; the catapulting of 
heavily loaded seaplanes. We believe that the 
final solution will  be in the construction of 
very large /lying boats which will be able 
to  fly non·stop from New York to London, 
while carrying a commercial p ayload. But 
in the intermediate stage, the catapulting 
of a large seaplane from a mother surface 
vessel, as practiced by the Deutsche Luft­
hansa, is an effective and successful method 
of operation. Recently the writer of  these 
notes had the privilege of visiting the 
Friesenland, a surface vessel which is em­
ployed in catapulting the Lufthansa's sea· 
planes, and of observing the launching 
process. German engineers have worked out 

Panel view of the Librascope, described above 

the catapulting system in good fashion. An 
air compressor, electrically driven, supplies 
air to  huge cylinders with slow moving pis­
tons. The irresistible power of the pistons, 
acting through sheaves and cables, sets the 
carriage into rapid motion without percepti­
ble effort. The plane moves over the on­
looker's head and in a couple of seconds the 
huge seaplane is  aloft and away. Even the 
most blase spectator gets a thrill when wit­
nessing this triumph of the mechanical en­
gineer's arL-A . K. 

TORTURING THE LANDING 

GEAR 

IN airplane construction the ships are sub­
jected to  severe loading tests, to destruc­

tion if necessary, but it is not possible to 
submit them to quite the same degree of 

Lan din g gear torture unit 

rough testing as is done with automobiles­
the hazard to pilots would be too greaL 
Nevertheless, aeronautical engineers are 
rapidly developing a technique which will 
give guarantee of  strength and safety in the 
completed ship. Thus, Lockheed Aircraft 
has recently introduced a piece of test  
equipment for landing gears which is  a de· 
cided addition to  this art of destructive or 
preventive testing. The three· wheel landing 
gear, of the tricycle or nose wheel t ype, is  
t owed behind a car. On the three wheels is  
mounted a rather fantastic looking structure, 
on which the brave test pilot takes his seat, 
and on which tons of p ig  iron can be dis· 
tributed in various ways. The wheels are 
provided with airplane brakes. Here are 
some of the test methods which the engineers 
adopt : 

While rolling along at 40 to 45 miles per 
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A b ove : I"oudspeakers in the belfry, 
and, right, the chime amplifier. The 
chimes themselves are concealed he­
hind a set of dummy organ pipes 

hour, the pilot suddenly locks one rear wheel 
hrake. The three tons of steel framework 
and pig iron swerve sharply, rock, but do 
not turn over. 

At the end of the runway a steel plate is 
placed on the ground. It is  about 12 feet 
long, ten feet wide and heavily greased so 
that i t  is  as slippery as ice. The tow car 
reaches a very high speed, and releases the 
tricycle landing gear j list before the greased 
plate is  reached. The pilot hounces the ma­
chine on the rough terrain, raises the front 
wheel and, while i t  i s  off the ground, turns 
it sidewise. On landing, then, it  is in ex­
actly the opposite position to that which all 
good landing wheels should assume for a 
proper landing. Violent "shimmy" is thus in­
duced, and the pilot i s  subjecting the gear 
to the most severe test possible. The machine 
bounces, jolts, and then to top off, skids onto 
the greased plate at 35 miles per hour. The 
front wheel swings around and the gear re­
sumes normal operation, rolls ahead, and 
comes to a stop. That is to say, i t  should, if 
the designers have done a good job. Other­
wise, the landing gear goes back to the ex­
perimental shop, and the pilot probably to 
the hospital ! -A .  K. 

To POPULARIZE PRIVATE 

FLYING 

RUMOR has it that  the Civi l  Aeronautics 
Authority is  seeking a method of 

stimulating private flying, but there is  no 
inkling of the precise plan to  be employed. 
In the meantime we have learned of the 
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proposal of Alfred B. Bennett of the Bennett 
Air Service which has been well received in 
aviation circles. Mr. Bennett proposes that 
the Government should pay a s tudent pilot 
$50 when he solos and $50 when he has had 
ten hours of  solo flying. With the modest 
rates of flying instruction now available on 
Taylor Cubs and other low-priced aircraft, 

the process of learning to fly would thus cost 
the young aviator practically nothing. 

This plan would lead to  an enormous in­
crease in the number of student pilots. 
Thence would follow an  equally large in­
crease in the number of  small airports, and 
an important increase in the construction 
and sale of low-priced airplanes. 

In time of war there would be  an enor­
mous reservoir of pilots from whom to select 
the men capablc of mastering the art of  pilot­
ing a 300-mile-an-hour pursuit plane. Wilh 
the dangerous and continued unbalance of 
the Federal Budget, every responsible citizen 
is loath to  suggest any scheme, however 
meritorious, which involves an increase of 
public expenditures. But of all the pro­
pounded pump priming plans this appears to  
be one of the most  meritorious.-A. K. 

EMPTY BELFRIES 

A SYSTEM of amplified chimes installed 
in an eastern church appears to  have 

sol ved the problem of the empty bell towers 
in American churches. This system utilizes 
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as its source a set of  21 standard tubular 
chimes such as those used by musicians. 
These are played from a small k eyboard at· 
tached to  the organ console and their sound 
is picked up by two microphones, placed 
for properly proportioned pick-up. These 
are standard crystal microphones and arc 
fed into the mixing panel of  a 250-w att am­
plifier developed ifor this service by Trans­
former Corporat ion of, America. The heavy. 
duty, horn-type loudspeakers, four of which 
are mounted in the bell tower, are fed 
through a low-impedance line and are cap­
able o f  handling up to  160 w aUs output. 

Centrally located in a city which has an 
area of approximately ten square miles, it  
has never been found necessary to  operate 
the system at full capacity. In fact both the 
amplifier and the loudspeakers provide more 
than ample reserve to  take care of the surges 
which are characteristic of the initial "h;m­
mer thump" of the chimes, a feature which 
received the special attention of engineers in 
the design of the amplifier. 

So realistic is the sound reproduction of 
this system that only a handful of the pop­
ulace i s  aware that the church tower does 
not house a genuine carillon consist ing of 
massive bells. 

This i s  one heretofore empty bell tower 
that has been utilized to the entire satis­
faction of everyone concerned--and at a 
very small fraction of the expenditure that 
would have heen involved for genuine hells. 

I I CORROSION PROOF 

L

M ORE than five t ons of Monel 
nuts, h olts, and special studs 

are heing used on the Fort Peck 
Dam project, North Dakota, as fas­
teners for valve seats and rings. 

NEVV CONTINUOUS PROCESS 

FOR PRODUCING RAYON 

A NEW continuous process for the pro­
duction of rayon, still America's fastest 

growing textile fiber, recently went into 
large-scale commercial use with the open­
ing of a huge plant hy the Industrial Rayon 
Corporation at Painesville, Ohio. The plant 
will produce 12,000,000 pounds of  complete· 
ly processed rayon yarns per year. 

Starting with cellulose sheet s at the top, 

Viscose ripening tanks and reel frames in the new continuous process rayon plant 
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the process finally winds completely finished 
rayon threads, ready for delivery to  textile 
mills, on bobbins set low on the floor. Differ­
ing from conventional procedure, the rayon 
is  not spun and wound on the bobbins im­
mediately after being formed, but is bleach­
ed, shrunk, prepared, dried, and twisted be­
lore being wound. 

Six years of research are represented in 
the plant, b uilt at a cost of $1 1 ,500,000. A 
pilot plant has been in operation successfully 
lor two years. Fourteen acres of  floor space 
have been provided in the buildings of  the 
windowless air-conditioned plant. Daylight 
enters the factory through glass wall panels 
and monitors of  glass block, 371 ,000 of 
which have been used in the factory, the 
laboratory, the power house, and auxiliary 
structures which, together, represent the 
largest glass block installation on record. 

Special machinery for handling the rayon 
in this new fashion was developed by a sub· 
sidiary of  the company. More exact conforma­
t ion to specifications is  one of the advan­
t ages claimed for the process.-Science Ser­
vice. 

NON·FLOOD DEVICE 

FOR B ATTERIES 

A NEW non-flood device for automobile 
storage batteries, to meet problems cre­

ated by the modern practice of p utting the 
battery under the hood, has been developed 
by engineers of The B .  F. Goodrich Com­
pany. According to the manufacturer, a bat­
tery equipped with this device removes all 
fear that costly damage will come to engine 
parts through over-filling. 

Three hard rubber parts-a barrel with two 
air vents, vent cap, and specially designed 
cell cover-make up the assembly. The bar­
rel is screwed into the under side of each 
cell cover before the battery is  assembled. 
a flange making it irremovable through the 
top of the cell cover when the battery is 
ready for service. A slotted top is  provided 
in which the vent cap slides sidewise when 
being removed or replaced. 

In  operation, the barrel moves up when 
the vent cap is unscrewed and at the same 
time the two air vents located on each side 
of the barrel are closed, trapping air within 
the cell. As water is  added, the air is  forced 
to the top of the cell and when the elec­
trolyte level reaches the bottom of the bar­
rel, the air pocket beneath the cell cover 
prevents further addition of water. 

At this point, scientifically determined, a 
small amount of water collects in the bar­
rel, indicating that the safe filling level has 

Below and right : New non-flood 
battery cap,  showing how it works, 
as described in detail on this page 
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For carrying explosives to remote oil-field locations 

been reached, with the non-flood device 
assuring sufficient space within the cell for 
the electrolyte to  expand. 

The barrel is  firmly anchored, and holds 
the vent cap securely in place when the cap 
is screwed down. Air vents are opened, the 
trapped air escapes, and the water remain­
ing in the barrel flows freely into the cell, 
without bringing the battery sollltion above 
the safe level. 

J UST WAVE THE MAGIC 

WAND 

THE physics principle discovered by the 
scientist who rubbed a stick of amber 

with wool and made eat's fur stand on end 
is used as the operating force in an inter­
esting toy airplane manufactured by The 
Mystoplane Company. Simply at the wave 
of a wand, tiny aluminum airplanes are 
made to  remain in the air for several min­
utes, executing strange gyrat ions and flying 
formations. 

The "Mystoplane" Set consists of a hard 

AIR 
poe ET 

VENT CAP 
SL IDES  O U T  

rubber wand tipped with aluminum, a wool 
rubbing cloth, and a generous supply of tiny 
aluminum foil airplanes. The wand is rubbed 
with the cloth until a negative charge of 
electricity is  stored up in the rubber, then 
one of the airplanes is touched with the 
wand, receiving a similar negative chal·ge. 
Waving the wand then in the vicinity of the 
airplane repels the tiny ship and causes it 

to climb, dive, bank and turn, and behave 
like an actual airplane. 

We predict that a lot of happy children 
are going to have a lot of fun watching Papa 
caper around the living room chasing a 
hunk of aluminum foil with a club. 

TEN TIRES FLOAT OIL 

EXPLORERS 

M AN makes earthquakes to order in the 
crude-oil explorations which grow 

more scientific every day. These earthquakes 
are set in motion by explosives, so their re­
flections from subterranean layers of pre­
historic rock can be measured in nearly a 
dozen ways. 

Since the ancient rock formations that 
might pocket a hidden oil fortune occur as 
often under impassable Louisiana swamps as 
they do under the paved streets of Texas 
towns, man was compelled to devise a means 
to overcome marshy hazards. 

These swamps were literally impassable to 
humans until swamp buggies, such as the 
Continental Oil Company explosives truck 
shown in ollr photograph, were built. This 
swamp buggy actually floats its weight 01 
several tons over the "bottomless" mire on 
huge Firestone Ground Grip tires. Of course, 
the tires are kept at a low air pressure to  
cushion the truck's testy cargo against jar­
ring. 

No MORE EXPLODING 

COWS 

SOMETHING unusual in aluminum safety 
equipment is  the Christiansen safety 

valve for cows. A rather common complaint 
of  cows is  too great indulgence in alfalfa, 
with the result that the cow becomes badly 
bloated and in danger of  death. 

The standard treatment for this condition 
has been to ram a pitchfork into the cow's 
ribs, puncturing the stomach and allowing 
the accumulated gas to escape. Since this is 
rather hard on the cow, Dr. P.  J .  Christian­
sen developed an aluminum safety valve with 
glass check ball, which is  permanently in­
serted in the cow's side. A cow which boasts 
this latest piece of spare ·equipment can eat 
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Mechanical carrier for h arvesting pineapples 

its way through a field of al falfa, and except 
for a slight whistle of gas throu gh the valve, 
suffer no ill effects. 

The aluminum valve is l ight in weight and 
is not easily corroded hy the weather and 
the escaping gas. 

PINEAPPLE HARVESTERS 

U SE of 30 mechanical field fruit carr iers 
during the 1938 harvesting season on 

the Hawaiian pineapple plantations of the 
Hawaiian Pineapple Company, Ltd., has con­
vinced hath workers and management that 
they effectively eliminate the most onerous 
feature of pineapple plantation employment. 

Prior to the u se o f  the machines, planta­
tion workers gathered the picked fruit along 
each row and carried it in bags on their backs 
to the end of  the row where it was placed 
in  boxes to be loaded onto trucks. The me­
chanical carrier, moving under its own 
power, is  now accompanied down the row by 
two loaders who need merely lift the pre­
viously picked pineapples from the tops of 
the plants and place them in one of the ma­
chine's two hoppers. 

From the hoppers the fruit is  fed auto­
matically onto two elevators where the 

crown of each pineapple is cut off by a buzz 
saw. The elevators raise the pineapples to 
conveyors which carry them to the boxers, 
two of whom-one for each conveyor-stand 
with their supply of  boxes between the con­
veyors, on the machine. At the end of the 
row the filled boxes are transferred directly 
from the carrier to motor trucks. 

Motive power for the carriers is snpplied 
by a Ford "60" motor, giving them a top 
speed of  10 miles an hour. The elevators 
and conveyors are powered from a separat e 
two�horsepower engine. 

ACCURA TE PICTURE 

RECORDS OF SALESMEN'S 

SAMPLES 

MANY a business argnment over snbst i ­

.L tutions or incorrectly filled orders can 
be avoided through use of a new Kodak 
Sample Record Outfit . Clear, accurate, de­
tailed pictures of a salesman's sample can 
be made in a moment with this inexpensive, 
readily portable outfit-even by one who has 
not the least knowledge of  photography. 
Regular snapshot film is  used. Eight pic­
tures-showing d ifferent samples or differ-

Photography makes possihle accurate recording of  submitted samples 
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ent views of the same sample-can he made 
on a 25-cent roll of film. Any photo finisher 
can develop this film, and prints cost hut a 
few cents each. 

Thus, the Sample Record Outfit provides 
a perfect means for completing siore 
records-accurately, easily, inexpensively­
and avoiding disagreements, ill-feeling, and 
time-consuming, profit-consuming correspon­
dence when delivered merchandise does not 
correspond with the sample from which it 
was ordered. 

The buyer places the salesman's sample 
inside the record outfit, along with a card 
bearing the catalog number as stated. He 
then presses a l ight switch and touches a 
shutter button. It's as simple as that, and the 
result is  a clear-cut, detailed picture o f  the 
sample actually shown. Nothing is left for 
argument or misunderstanding. The picture 
speaks for itself when compared with the 
delivered merchandise. And with this outfit, 
it's quicker to take a picture than to  wait 
while a salesman writes out a long descrip­
tion. 

Pictures taken with the Kodak Sample 
Record Outfit may be filed for use when re­
ordering_ l\fore complete stock records may 
be kept, a picture of each article or style 
being attached to the proper inventory card. 
Any sample or object up to 6% inches h igh, 
1 1  % inches l ong, and 414 inches deep can 
be pictured. 

FOOD 

RAILWAY din in g cars serve ap-
proximately 25 million meals a 

year, the equivalent to servin g every 
inhahitant of a city of nearly 23,000 
population with three meals a day 
for an entire year. 

PUTTING "B. 0." TO WORK 

BODY odor i s  finding important indust rial 
applications quite aside from its func­

t ion as much advertised "B. 0." in  sell ing a 
particular brand of soap_ Sebacic acid, im­
portant constituent of human sweat, i s  being 
synthesized and used in  large quantities as 
an essential raw material in making softeners 
( plasticizers ) for resin plastics and in  mak­
ing a new type of resin which yields a silk­
like fiber far superior to  ordinary rayons. 
Caproic acid ( normal hexoic acid ) , which 
hears a relation to the body odor of  goats 
which i s  similar to that o f  sehacic acid to 
humans, i s  finding numerous important uees 
since its recent synthesis has made it an in­
d ustrially available raw material. 

No, the products made from these acids 
do not necessarily have the same odor. In 
fact, many of their industrially useful deriva­
tives are odorless and still others actually 
possess pleasing fragrances.-D. H. K. 

HANDS CAN CARRY 

DANGEROUS GERMS 

HOW clean are your hands ? 
The "resident" flora of the arms and 

hands of Dr. Philip B_ Price of 10hns Hop­
kins University School of Medicine, under 
ordinary conditions, is around 8,000,000 
micro-organisms. Some of these are disease 
germs_ But, in addition to these "resident" 
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flora, Dr. Price and you and I have "trans· 
ient" flora. When the hands are dirty, the 
transients are present in  enormous numbers. 
The transients, however, are comparatively 
easy to remove or kill. Not so with the resi· 
dents. 

If the hands are in frequent contact with 
contaminated objects a dangerously large 
proportion of the resident bacteria may be 
pathogens. In such cases it  i s  almost impos­
sible to disinfect the hands. In this hitherto 
unsuspected manner a person may become 
a carrier of  virulent disease organisms, ac­
cording to  Dr. Price. 

After the long, elaborate, and painstaking 
scrubbing and disinfecting that the surgeon 
gives his hands before an operation, he suc­
ceeds in reducing the number of bacteria to 
around 200,000. Then he puts on sterile rub· 
ber gloves. 

Dr. Price has tested various disinfectants 
with a view to use in preparing the surgeon's 
hands for an operation. A minimum of  seven 
minutes with soap, warm water, and a good 
brush is needed to  remove the transient bac­
teria and fats, gross dirt and, incidentally, 
about half of the resident flora. 

Dr. Price has tested all the germicides in 
their effect on the resident bacteria. Some he 
finds good, some useleS6.-Science Service. 

PRESERVING FINISHED 

LUMBER 

ST AIN and decay which attack wood are 
not entirely avoided by painting. Conse· 

quently many toxic materials have been sug· 
gested for use in treating wood for its preser­
vation before painting. The Western Pine 
Association has recently conducted careful 
comparative tests of some 43 such wood 
preservatives. As a result of  these studies, 
four of  the compounds tested have been 
shown to be effective. Of these, pentachloro­
phenol, tetrachlorophenol, and 2-chloro-o­
phenylphenol are recommended for commer­
cial use on lumber. A fourth compound, 
ortho-phenylphenol is  also effective but at 
present is  too expensive for commercial use. 
When dissolved in specified petroleum sol· 
vents and applied to finished millwork, these 
materials confer a high resistance to stain 
and decay over many years without interfer· 
ing with painting or otherwise causing trou· 
ble in  the normal use of the lumber.-D. 
H. K. 

COLD LIGHT (LUCITE ) 

SURGICAL INSTRUMENTS 

A GROUP of surgical and dental instru· 
ments which concentrate light at any 

desired point, and piped illumination 
bringing a powerful, sterile beam of light 
into the operating room without heat or 
glare or danger of electrical shock, have 
been made possible by Lucite ( methyl 
methacrylat e ) , the crystal-clear and prac­
tically unbreakable plastic developed in the 
laboratories of du Pont. The faculty of  this 
plastic, like quartz, of carrying light around 
curves, is primarily responsible for the ad· 
vantages of these instruments. 

Among the surgical instruments with 
qualities not previously available is  a tongue 
depressor, made from a curved Lucite rod, 
with focused light coming out at the end. 
By combining the light and depressor into a 
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Two uses of piped cold li ght. Left : In dental work. R ight : Transillumination of 
a sinus.  Note the illuminated area visible just over the right eye of the patient 

single instrument, the operator's hands are 
left more free, and the examination is  sim­
plified. The source of the light is  a small 
electric bulb at the base of the plastic de­
pressor, which receives its current either 
from a cord, transforming 1 10 volts to six 
volts, or from a flashlight base made for this 
especial p urpose. 

The tongue depressor gives a white and 
brilliant light, showing up the tissues in their 
truest color, because "Lucite" partially fil­
ters out the infra· red rays. M.oreover, the 
light is  cold, because Lucite is  a non· 
conductor of heat-a comfort factor for the 
patient ; and is  shadowless because concen· 
trated at the exact point desired. A laryngeal 
probe, designed principally for deep throat 
work, and useful in both diagnostic and 
operative procedures, is another dual·role 
instrument, combining light and probe in 
one. 

The double function and improved light·  
ing qualities are also found in a group of 
retractors. These instruments are used to 
hold back the tissues while operating, afford­
ing the surgeon a clearer view and better ac· 
cess to  the field of  operation. In these new 
illuminated retractors, here again there is the 
advantage that the curved shape and the ac· 
curate focusing of the light rays give better 
ill umination to the field of operation. Also 
the elimination of heat, for certain retractor 
uses, is import ant to the patient's comfort. 

Transilluminators for various specific pur­
poses, intended for diagnostic work-for ex· 
ample, the sinuses-are included in this 
series of instrument s made by the Curvlit e 
Sales Company. 

POWER 

THE c ombined output of the first 
three generators now under con­

struction for Grand Coulee Dam 
will equal 324,000,000 watts-enough 
electricity to light approximately 
5,500,000 60-watt house lamps, or 
supply illumination t o  New York 
City nnd Chicago c ombined. 

TRUCKVEYOR 

A NEW coal truck device which offers 
a clean, quick, and economical way to 

deliver coal by eliminating wheeling and 
shoveling and by reducing delivery costs, 
has been anollnced by Gar Wood Industries, 
Inc. 

The truckveyor, as this device is called, 
makes it possible for a truck to do the same 
work as  a high-lift or double-elevating unit, 
such as chuting coal over long distances, 
into elevated bins and over terraces, and at 
the same time reducing the over-all height 

Coal from truck to bin without shoveling or handling 
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of the body as compared to a high-l i ft ,  elim­
jnat ing excess weight,  and permitt ing more 
pay load to be  carried at considerably l ower 
cost on the same size truck. 

The truckveyor does not int erfere with the 
u s e  of the truck as an ordinary dump uni t ,  
when required, and it i s  not l imi ted t o  coal 
deliveries, but  may be used for other com­
modities as well. 

The truckveyor consists of  a 51  rong, 
aluminum-alloy frame supporting a h eavy­
duty eight.inch ru bber belt on two four-inch 
aluminum pulleys, one at each end of  the 
tru ckveyor. The drive pulley has a right­
and left-hand gear box operal ed by a flexible 
shaft which i s  connecl ed t o  the truck power­
t ake-off by means of an auxil iary shaft and 
u niversal j oi nts. Hinged baffle plates and 
extension sides on the conveyor frame are 
provided to prevent spillage. When not in 
l ise,  the t ruckveyor i s  carried in a compart­
ment bu i l l  inside the body, or held on the 
o u t si d e  by ret a in ing hrackels .  

ACID PLANTS USE RARE 

METAL 

TANTALUM, a rel al ively rare and expen­
s ive metal, i s  effect ing important econ­

omies in the manu facture of  hydrochloric 
acid. B ecause the metal transmits heat 
readily and much heat is  generated when 
hydrochloric acid gas is  absorbed by water, 
absorbers bu ilt of t antalum are almost mid­
gets compared with "toneware and fused 
silica plants which have previously been the 
rule. Tantalum is  one of  the very few metals 
which will resist the attack of hot hydro­
chloric acid, and, despite its high cost, plants 
b uilt of it are more economical than old 
style plants. A "ingl e absorbing column six 
inches in  diameter and a l i t l le  over six feet 
long has a capacity of 3000 pounds of  20-
degree acid per hour. 

This and other developments in the use of  
t antalum are  encouraging the Belgians to de­
,'elop r ich deposits of i ts  ores  in Belgium's 
I ropical African colonies.-D. H. K. 

VOICE-POWERED PORTABLE 

TELEPHONE 

.A 
and 

PORTABLE telephone which gets i l s  
power solely from the speak er's voice 
requires no external "ource of power 

Inside the battery less phone 

was announced recently by the Western 
Electric Company. A measure of the new 
instrument's effectiveness is gained from the 
fact that it will, with an efficient telephone 
line, transmit speech over distances in excess 
'of 200 miles. 

The "m agnetic" t elephone, as I h e  device 
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i s  known, was designed by Bell Telephone 
Laboratories primarily for use in such places 
as railroad yards, ships, coal mines, construc­
tion camps and similar locations where t.he 
need exists for simple, h i ghly reliable, and 
p ortable communication facilities. 

In size and shape the inslrument resem­
bles a child's building block and its secret 
of operation rests in a small, though power-

Voice·powered telephone that re­
quires no  battery. Hand crank is 
used only for calling the other party 

fll] , lnagnet. "Voice currents" are generated 
when the flux from this magnet is  influenced 
by the motions of a m etal diaphragm assem­
bly vibrating under the impact of sound 
waves. An identical instrument at the re­
ceiving end acts in reverse order to reconvert 
the voice currents into intelligible speech 
sounds. Each telephone is fitted with a small 
hand crank for generating a signalling tone. 
The "called party" hears a shrill , distinctive 
note, similar to  that emitted by a fire siren, 
which i s  especially capable of  penetrating 
I hrough noise. 

Protection against weather and mechani­
cal injury is provided by a semi-hard rubber 
housing, and convenient connection with the 
t elephone line, a matter of a few seconds, 
is  made by means of a waterproof cord, the 
conductors o f  which terminate in spring 
cl ips .  

PLANES 
AMERICA'S a v i a t i o n  i n d u s t r y  

eould triple i t s  present pro­
duction rate of 320 planes a m onth 
without greatly expan ding its fac­
tory facilities. According t o  a Sci­
ence Service writer, there is  only 
one potential brake : the need for 
a far greater number of highly 
skill ed tool makers than are now 
employed in the industry and who 
wonld require time for training. 

A NEW MOLD MATERIAL 

SCIENTISTS working with limestone, 
coke, and salt scored a victory over na­

l ure in the development o f  Koroseal, a syn­
thetic product possessing rubber-like proper­
t ies.  A fter being tested for over four years, 
Korogel, a soft variety of  Koroseal, is  now 
being recommended and used as a mold 
material for casting plaster of  Paris, cement 
and concrete, artificial marble, and almost 
any kind of synthetic stone. 

Korogel is not affected by water or  the 
common m aterials found in casting shops_ 
?lIolds made from it do not require any siz­
ing or other treatments bel ween casts_ It is 
not affected by atmospheric conditions so 
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t hat the same composition may he used in 
winter and in  summer. It does not dry out or  
deteriorate with age, allowing molds  t o  be  
stored for  indefinite  periods of time and still 
he usable. Korogel does not shrink, expand, 
or distort in  service.  If handled with reason­
able care, over a thousand casts m ay be 
taken from the same mold. Unlike rubber 
products which have been proposed for sim­
ilar service, Korogel can be remelted and 
used over and over again. 

Small lots  of  Korogel can be  melted 
readily in an ordinary enameled household 
double boiler, using in  the oUler container 
a high boiling oil as the heating bath, and 
heating over a gas burner. Larger lots can be 
melted by adapting the double b oiler prin­
ciple to  equipment of  the required size or 
by using electric heaters especially designed 
for the job. 

H aving melted the material, it  is  allowed 
to  stand without stirring or additional heat­
ing until it has cooled to  the point where it 
will j ust flow freely. The model over which 
the mold is  to  be made is  arranged in the 
usual manner with all high points of  the 
shell or retainer fully vented. Obviously, for 
objects such as plaques and other simple 
pieces an open-back mold is  satisfactory and 
a shell i s  optional. The Korogel is poured 
slowly until the space allotted i s  filled. After 
pouring, the mold is  allowed to  st and until 
cold. At such time the model is removed and 
I he mold is ready for use. 

Good Korogel molds can b e  obtained from 
models of  wood, metal, glass, ordinary plas-

Molds of Korogel are pliable, can 
he removed from casting undercuts 

t er of Paris,  Hydrocal, metal casting pIas­
t er, Keene's cement, and almost any other 
l'igid material which is  not affected by tem­
peratures of approximately 275 degrees, 
Fahrenheit. 

A great deal of p ublicity has not been 
given Korogel thus far, the manufacturers 
and distributors preferring to carry on a 
conservative testing program with a few 
users. Adaptability to the service together 
with low operating costs is resulting in in­
creased demands for the product .-S. L. 
Brons, B. F. Goodrich Company. 

COLORED LIGHT FOR 

MOTOR CAR HEADLIGHTS 

MANY thousands of motorists use head­
lights giving a colored l ight in the be­

lief that they possess advantages over white 
light of the same power for driving at night 
or in fog. It i s  claimed that with colored 
l ight, ohjects on the road are more easily 
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seen, that glare i s  reduced, and that the 
colored rays penetrate farther into mist or 
fog. 

Legislation in  France compelling the use 
of  headlights emitting yellow light has 
served to  focus attention on this problem, 
investigation of which was undertaken by 
the British Medical Association. The Asso· 
ciation reported that extravagant claims had 
been made for yellow headlights, and that 
no definite recommendations could he  made 
in any direction. 

I t  is  emphasized that, in deciding upon 
the relative merits of  white l ight and colored 
l ight, i t  is  of  great importance to  note that 
when colored glass i s  put in  front of a 
lamp it not only colors the light, hut also 
reduces its hrightness. False conclusions are 
o ften drawn through failure to  separate the 
effects of change of color from reduction 
of  brightness. 

None of  the claims made in favor of  using 
a colored headlight  hearn, yellow in par· 
ticular, rather than a white heam of  the 
same power, has heen substantiated. The 
claim for a greater range of visibility in fog 
may he regarded as definitely disproved. As 
for the other claims of less glare and great· 
er facility of vision, the evidence i s  incon­
clusive, but it i s apparent from the infor­
mation at present available that no con· 
siderable advantage can be secnred hy \Ising 
colored light. 

ROTATING RECORD 

SYSTEMS 

T WO new and economical record systems 
that promise to make the office a new 

source of profits through savings in low cost 
of  housing, increased volume of work per 

Revolving card index wheel that 
. shows the entire face of any card 

operator and decreased amount of floor space 
required, have j ust heen announced by the 
Diebold Safe & Lock Company. 

Years of laboratory and field research, in­
cluding careful analysis and study of test 
installations under all kinds of operating 
conditions, brought to l ight the following as 
the desirable objectives for card filing sys­
tems : Systems should bring the cards to one 
common position for reading or posting ; The 
entire face of each card should be in readable 
position ; Both sides of  the card should be 
quickly available ; All reference and posting 
work should he  done at one position--desk 
height ; All reaching and stretching motions 
should he eliminated in order to avoid un­
duly fatiguing the operator. 
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Both Cardineer and Reveldex Filing Sys­
tems have been designed to  afford these 
every-day working advantages. They have 
made practical the applicat ion of rotation 
to  record systems-rotation that brings every 
card to one common reading and writin g 
position. 

The Cardineer is a molded plastic wheel, 
housed in either a metal cabinet or supported 

Another type of index wheel that 
greatly simplifies clerical card work 

on a stand. It i s  available in different di­
ameters for housin g  from 1500 to 6000 cards 
and will take care of cards five, six, and eight 
inches wide. The cards are threaded on 
metal bars throu gh slotted holes p unched in 
the bottom of  the cards, the bars heing at­
tached to the wheel by means of  a patented 
locking device. For check or stamp posting, 
the cards need not be removed from the 
wheel. If  they are to  be posted hy hand or 
machine, they are readily removed from the 
wheel with one hand, posted and returned 
with little effort. 

Reveldex wheels revolve in a horizontal 
plane instead of the vertical plane in which 
the Cardineer wheel revolves. Reveldex cards 
are held at two points instead of one and are 
intended as reference records whereas Card i­
neer may be used for both reference and 
posting records. 

FERTILIZER SAVES BEETS 

GROWERS of sugar beets and refiners of 
sugar from them have suffered heavy 

losses from rotting of the vegetables in stor­
age p iles.  Recent experiments have shown 
that fertilizing growing beets with phos· 
phates not only increases yield but at the 
sa�e time makes them substantially more reo 
sistant to  rotting. Beets grown on soil de­
ficient in phosphate are reported to rot three 
to five times as fast as those properly fer­
tilized.-D. H. K. 

MAN No NEWCOMER IN 

AMERICA 

B ELIEF that primitive man lived in Flor­
ida at the close of the Ice Age, from 

10,000 to 15,000 years ago, hunting the mas­
todon, elephant and saber·toothed tiger, has 
received fresh confirmation from investiga­
tions conducted by Dr. H. G. Richards of 
the New Jersey State Museum. 

In a report made public by the Geological 
Society of America, Dr. Richards states that 
he revisited the site of Vero Beach on the 
eastern shore of  Florida, where parts of  three 
human skeletons, associated with bones of 
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animals, including many extinct species, as 
well as hunting implements of flint and 
bone, were discovered in the bank of a drain­
age canal more than 20 years ago. Among an· 
thropologists these finds have been the sub­
ject of years of lively dispute. 

Since the human remains were found only 
a few feet below the surface some geologists 
suggest that they represent a h urial that took 
place relatively late in geologic time. Others, 
arguing from the undisturbed condition of 
the layers of  rock above, and from chemical 
analyses of the human and animal remains 
which revealed similar changes in mineral 
content, maintain that the human remains 
were contemporaneous with the remains of  
extinct animals  which are known to be o f  
Pleistocene age. 

Dr. R ichards's findings support the latter 
view. He examined the layers of  sand and 
sandstone in which the remains were found, 
as  well as the overlying and underlying beds 
of  shell, marl, muck, and limestone. The 
older or underlyin g  beds, he states, were laid 
down in periods when the Ice Age glaciers 
receded temporarily from northern latitudes, 
melting and feeding the seas, which then 
grew in depth and covered the coastal plain 
of  Florida. 

Dr. Richards found that, during the Ice 
Age, Florida's climate fluctuated much as 
did the climates i n  more northern latitudes. 
When ice sheets receded in the north, the 
climate was at least as warm as that of today, 
and when they advanced the climate was 
much cooler. 

Stainless.steel cooking utensils that 
are good:looking enough to  be used 
on the table are a new labor-saving 
device for the housewife. The one 
shown is a baking dish that came 
direct from the oven to the table 

STARCH FROM SWEET 

POTATOES 

MANUFACTURE of high grade starch 
from sweet potatoes grown on c ut-over 

pine land in the South has proved commer­
cially successful on a scale of production of 
15 tons per day. The project seems to  offer 
promise in the agricultural rehahilitation of 
the southern states by providing a prolific 
crop with a ready sale to supplement cotton 
and tobacco as cash crops. 

Yields as high as 500·600 bushels per acre 
have been realized in experimental plantings 
of selected varieties of  sweet potatoes in 
southern Mississippi where this industry has 
been started. Average yields from many 
plantings over a period of several years have 
run as high as 300 bushels per acre. These 
compare with a general average yield of 
sweet potatoes of 78 bushels per acre in the 
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United States. Selection of variety of plants 
and care of the crop account for t he differ· 
ence. 

The starch manufacturing process is  simi· 
lar to that used in Europe and in Maine em· 
ploying white potatoes as raw material but  
is  modified to meet conditions. [ See also 
page 280, May, 1938, Scientific American.­
Editor. } 

Development of the agricultural aspects of 
the sweet potato crop-it has not heretofore 
been a large.scale farm product-is being 
pushed to make it fully profitable to the 
grower since the feasibility of the project 
has been demonstrated.-D. H. K. 

How FAST DOES GLASS 

BREAK ? 

W· HEN glass breaks the cracks move at 
the amazing speed of nearly a mile a 

second or more than 3000 nliles an hour. 
The speed of cracks, knowledge of which may 
lead to  stronger and safer glass, was accu· 
rately timed by high·speed photographic reo 
search at the M assachusetts Institute of  
Technology. 

The accompanying stop· motion photo· 
graph, made at an exposure of less than one· 
millionth of a second by Graduate Student 
Frederick E.  Barstow and Professor Harold 
E.  Edgerton, shows cracks radiating from the 
center of a piece of tempered glass and the 
formation of lateral cracks at the instant it 
was struck by a metal plunger, the dark 
spot at the center of the picture. Observe 

High·speed stop.motion photograph 
that shows how cracks form in glass 

that the pattern of the cracks forms a per· 
fect circle, visual proof that all cracks grow 
at the same velocity. Radial cracks appear 
to move outward, while lateral fractures 
seem to move inward. 

PHEASANT.CHICKEN 

HYBRID 

A FTER five years of experiment, the mem­
.fl. bers of the Science Department of  
Avon Old Farms, a college preparatory 
school at Avon, Connecticut, have finally 
succeeded in crossing a pheasant cock and 
a game hen. So far as i s  known, this is  the 
first time this has been done. The boys found 
that the secret lies in mating the birds in 
the fall I'ather than in the spring. 

The hybrid shows many chicken and 
pheasant characteristics_ Both sexes seem to 
possess the red eye ring of the male pheas-
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ant. A ring is present around the neck of 
the birds similar to that of the Ringneck 
male but black in color instead of white .  
Plumage is  markedly chicken in banding and 
color. 

The boys who successfully conducted this 
experiment are 12 to 14 years old and are 
members of  the first two forms of the school . 

Newly developed, 
Hastolite Bakelite 
resin coating for 
metals protected 
one side of this 
p an el d u r i n g  a 
two-year test ex­
p o su r e  t o  g a s o. 
l i n e ,  h o t  s a l t  
water, and moist 
air_ The coating 
s t i l l  r e t a i n s  i t s  
gloss. Picture at 
right shows that the unprotected surface of 
the same test  panel i s  severely corroded 

HYDROGENATED ROSIN 

COMMON pine rosin, which contains the 
cheapest organic acid and whose in­

dustrial usefulness has been limited by its 
tendency to oxidize and discolor in me, has 
emerged from the process of  hydrogenation 
as a virtually rej uvenated raw material. 
Treatment with hydrogen in the presence of 
a suitable catalyst improves the color of low­
grade rosin until it  is whiter than even the 
highest present grades. At the same time a 
change in the character of the rosin is pro­
duced which prevents it from discoloring in 
sunlight_ This process, which is  covered by 
patents, i s  expected to enlarge the u sefulness 
of rosin materially.-D. H. K. 

V·B ENGINES GET NOVEL 

TASK 

A MONG the more unusual tasks performed 
.fl. by automobile engines should be listed 
that of four V·8s in the Ford 1\10tor Compa­
ny's new t ire plant. The engines are operated 
for the exhaust gas they produce, and the  
power they make in the  process is u t ilized to  
compress the gas_ 

While at first glance this arrangement 
might seem to be an example of industrial 
bootstrap lifting, it  actually is  the solution 
of a problem found in "curing" tires. 

The curing process i s  one in which the 
tire, with a heavy rubber t ube or curing 
bag inside, i s  placed in a mold and subj ected 
to  heat and pressure. This forms the tread 
and makes the tire tough and durable. As 
formerly done, steam was first shot into the 
curing bag under high pressure, then it was 
drawn off and replaced by compressed air. 
The method was ent irely successful, but 
there was one drawback : hecause of the 
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great heat and pressure the oxygen in the 
air caused the rubber curing bags to  de­
t eriorate too rapidly. 

Tire engineers decided that using an inert 
gas, one containing no oxygen, instead of 
compressed air, would solve this problem. 
However, to buy enough inert gas for a busy 
t ire plant would be expensive, and so they 
worked out the plan to make the gas with 
Ford V·8 engines, with the engines at the 
same time driving compressors to  pnt the 
gas under the high pressure required. 

Running at a fixed speed, the fonr V·8 
engines on the job produce about 14',500 
cubic feet of exhaust gas an hour, which i s  
precisely the  amount the  four compressors 
are able to  handle. The exhaust gas is piped 
from the engines through a series of  cleaning 
and filtering devices, and then goes into the 
compressors as harmless carbon dioxide and 
nitrogen_ The compressors raise the pressnre 
10 450 pounds per square inch, and send the 
gas on to the curing molds. 

ULTRA·SHORT RADIO 

WAVES BEND 

TH E  dream of using ultra-short radio 
waves as secret signalling means during 

wartime i s  receiving little encouragement 
from experiments undertaken at California 
Instit ute of  Technology, indicating that snch 
waves-believed at first to travel solely in 
line-of-sight fashion-really can bend around 
the surface of the earth. 

Prof. G. W.  Potapenko and Dr. Paul S. 
Epstein of the Institute have recently com· 
pleted preliminary studies showing that 
waves of  five meters and one meter length 
can be picked u p  at a distance of  18 miles 
at sea.-Science Service. 

MILK BOTTLE HOOD 

A NEW milk bottle hood that combines 
a pure aluminum band·seal and water· 

proof transparent window has recently been 
introduced in the dairy industry by Reynolds 
Metals Company. 

The new "windoseal" is a pre-formed metal 
cap that completely covers the top and 
clamps under the lip of  the milk bottle. The 
transparent window permits visibility of the 
regular printed paper plug. 

Advantages of the new metal hood in­
clude : Elimination of stock of printed, pre· 
dated hoods ; elimination of preparatory and 
printing costs ; and elimination of  printing 
and embossing wearing away under icing 

Metal bottle cap with window 
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W h y  D o  S o  M a n y  
E n r o l l  w i t h  t h e 

AL E X A N D E R  H A M I LT O N I N S T I T U T E � 
MORE t h a n  5 0 , 0 0 0  

presidents and own­
ers of A m e r i c a n  business  
concerns have enrolled with 
the Institute for executive 
training. 

Why ? 
Because they know that 

o r g a n i z e d  k n o w l e d g e  o f  
b u 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 o f  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 tbose who are 
determined to become executives. The Institute offers 
the knowledge and training without which no man is 

Among the many American business leaders who have 
helped to build the Institute's Course and Service are: 
C. M.  Chester, Chairman, General Food.r Corp.; Thomas J .  Watson, Pres;· 
dent, International BtlJiness Machines Corp.,' A lfred P.  Sloan, Jr., Chair· 
man, General MotorJ Corp . :  Benj amin Rush, President. In,rurance Compan ) 
of North Americcl; Frederick \V. Pickard, Vice-PreJident, E. I. duPont de 
Nemours & Company. Inc.; Fowler Manning, President. Air-Conditioning 
DitJision A merican Radiator Corporation :  Robert H. Montgomery, Lybrand, 
Ross Brothers & ;w.on/gomery: John G. Lonsdale, PreJiden/, Mercantile· 
Comm(!1"ce Bank & Trust Co. ,' Clifton Slusser, J Tice·Pre.rident, Goodyear 
Tire & Rubber Co . :  Samuel W. Reyburn, Ch,lirman. Board of Directors, 
Associated Dry Goods Corporation; and many more.  

ALEXA N D E R  H A M I LTON I N STITUTE,  1 37 ASTOR PLACE, N EW YORK 

qualified for executive re­
sponsibility. 

For more than a quarter­
century the  I n s titute  h a s  
b e e n  p r e p a r i n g  m e n  f o r  
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. 

H you belong in either of these two groups the Insti­
tute offers you the ideas, experience, methods, a nd 
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. 

H 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 
ALEXANDER HAMILTON INSTITUTE, 

137 Astor Place, New York, N.  Y. 

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

Name 
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I N D U S T R I A L  a n d  L A B O R A T O R Y  E Q U I P M E N T  
P R I C E S A T  U N U S U A L  

H EAVY D U TY TWI N  C O M P RESSO R 

Complete automatic twin cylinder 
outfit fully equipped with a heavy 
duty % H .P. motor, air tank ( 300 
lbs.  test-l SO lbs. A.W.P. ) ,  auto­
matic adj ustable pressure switch, 
gauge, check valve, safety valve and 
drainer, etc.  Delivers I SO lbs.  pres­
sure. Displacement 1 .7 c u . ft .  per min.  

M o d e l  S H T Y4 
1 2 " x 1 4" t a n k  A . C .  1 1 0 v .  SO cycle  . . . . . . . $47 . 5 0  
I S" x 3 0 "  ta n k  A . C .  1 1 0 v .  SO cycle . . . . . .  $ 5 7 . 5 0  

Large stock of air c o mpressors,  '/4 H . P. to 20 H . P. A.C. a n d  D.C. ,  al l  
voltages,  1 to 1 20 C . F. M . d i s p l a cement, bui lt  for a l l  req u i reme nts. 

Additional  data on req uest.  

Exhaust Fans, Bucket Blade, With G. E. 
&. Westinghouse A.C. l l O volt motors. 

TI P)[ (' \ 1 .  f t .  Price 
per min.  

0" 1 550 550 $ 1 0 . 50 
1 0 "  1 � 5 0  5 5 0  1 1 . 50 
] 2 " ,V ] 550 650 1 2 .50 
1 2 "G ] 7 5 0  800 1 4 .50  
1 6 "  ] i50 1800 1 7 .50 
1 6 "  1 1 4 0  1630 25.00 
1 8 "  ] 7 5 0  2500 1 9. 50 
1 8 "  1 1 40 2100 28.50 
20" 1 1 40 2800 30.00 
24" 1 1 40 4000 35.50 
24" 850 3800 38.50 

Other voltages & frequencies :na H a ble a t  slightly 
h i J! hel' pri<-f's. 

General E l e ctric I m m ersion H eaters 

S u i t a b l e  f o r  heating J i qu i d s .  t a n k s ,  ket t l es . etc .  ( 1  K\" 
r a i ses temperat ure 1 0 0 ° }<' 3 g a l l ons per hour. Fitted 
for  1 % "  i ron p i p e  thre a d .  Can be used as no.  220 yoIt 
or 3 heat 110 ,·olt . 

600 Walt . . . . . . . . . . . . . $6.00 1 2
·
00 Walt . . . . . . . . .  $ 8.75 

750 • • . . . . . . . . . . . . . .  6 .30 2000 ' "  1 0 . 25 
3000 ""a l l  . . . . . . . . $ 1 2 .00 

"oe ha\"e 011 h a n d  a Inrge \'a r i e t)' strip ( s pa('(» h e a t e r s .  
Quot a t ions 011 req u e s l .  

Latest M od e l  Compressor 
Suitable for 

FACTORY, LABORATORY or HOME 

Quiet-Eflicietlt-Powerful 

Ideal spraying outfit for all 1iquids such as p a i n t s .  
enamels,  etc.  C a n  also be l l s e d  f o r  cle a n i n g ,  t i r e  
i n H a t i n g ,  a n d  g e n e r a l  purposes. E q u ipped w i t h  
G e neral El ectr ic. l,4 HP a . c. motor. Q u i ncy air c o m ­
pressor, a dj ustable s a f e t y  v a l " e .  a n d  1 0 0  l b .  air 
gauge.  A heavy duty Plummer spray gun with 1 5  
f e e t  of hose . \Ve i g h s  o n l y  60 I b s .  p r i ce$39 5 0  

Com pl ete and ready for o perat i o n .  _ 

BRONZE G EAR A N D  CENTRI FUGAL P U M PS 

Suit able for Marine, Labora· 
tories, Factory, Home, Etc. 

-<� G EA R  C E N T R I F U G A L �>-

No. 1 Centrifugal Pump on ly ,  inlet %, "  o\)rle(·�js" Price $ 9 .00  Wilh A . C .  motor $22.00 
X o .  4 "' .. .. .. % "  .. % " . .  $ 1 7.50 . .  . .  . .  $28.00 
No. 9 1 % "  .. 1 "  . . $20.50 $3 1 .00 

No. 
No. 
N o .  
N o .  
N o .  
N o .  
N o .  

1 % 
2 3 
4 
7 
� 1 1 

Ge.� r Pl�!np o
.
'�l y  :z:: 

% "  ',012 " % "  
1 " 1 % " 

• 
Price $ 9.00 With A . C .  motor $22.00 

$ 1 0 .00 '" " . .  $23.50 
$ 1 1 . 50 $25.00 
$ 1 2 .50 $28.00 
$ 1 5 .00 $32.50 
$ 1 6.50 $45.00 
$48.50 o n  re q u est 

M OTOR D R I V E N  FO RCED D RAFT BLOWERS 

TYPt� H .P. R . P . �f.  CU. FT. MIN. INLET OUTLET PHICE 
U ]/:'0 l i 5 0  - 160-- 4%"  � $ 1 0 . 0 0  
0 %  ]A; 1 7 5 0 3 5 0  S % "  3%"  2 0 . 0 0  
1 ]k 1 7 5 0  535  6 "  4 % "  2 5 . 0 0  
1 %  '4 1 , 5 0  9 5 0  7 % "  6 "  3 0 . 0 0  
1 %  '12 H 5 0  1 9 0 0  9 % "' 7 "  6 5 . 0 0  

P R I C E S  QUOTED ARE FOR A . C .  1 1 0  V. 6 0  C Y C L E S  O"LY. 
O THEJ{ VOLTAGES ON REQUEST. 

P I O N E E R  A I R  C O M P R E S S O R  C O . ,  I n c . 
1 20 S. C H A M BERS ST. N EW YORK C ITY, N.  Y. 
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conditions. The metal hoods are furnished 
.in silver, gold, copper, and standard colors 
to distinguish between grades of  milk or 
between compet itive dairies .  

I ·· 1 SIGHT n ; '�..l  I THE fact that 23 percent of United i States citizens have poor  eye- ; 
si ght before they reach 20, an d 48 
percent before 40, as recorded by 
the Illuminating Engineeri n g  So·  
ciety and American Institut e  of  
Architects recently, indicates  the 
need lor better schoolroom li ghtin g . 

NATURAL GAS STORAGE 

TH E  storage of surplus nat ural gas in  de­
pleted gas sands during periods of  low 

consumption is  an important conservation 
measure, and a hoon to  distributing com· 
panies. Most of  these companies procllfe 
their gas both from natural gas reservoirs 
and by purchase of gas that is  a by·product 
of  oil production and natural gasoline ex· 
traction. Due to the use of  nat ural gas for 
heating, the greatest demand for it  i s  d ur· 
ing the winter, while the greatest supply of 
the by·product is  available d uring the sum· 
mer,  frequently at a relatively low cost.  
Stored at low cost in  underground reservoirs 
favorably located with relation to  large 
markets, it reduces the load on long t rans· 
mission line systems during periods of peak 
demand and may obviate the need for heavy 
investment in new pipe lines. 

Practically 100 percent of  the gas stored 
in an exhausted field may be recovered if 
the field is  protected against offset drilling, 
if the formation is  impervious to  leakage, 
and if the old wells are tightly sealed. 

Early in 1936, Oklahoma Natural Gas 
Company examined a small field in  Tulsa 
County from which most of the gas had 
been exhausted. The original rock pressure 
in  this pool had been 560 pounds per square 
inch. Several paying wells had been drilled 
and approximately 500,000 cubic feet of gas 
had been removed from the field before the 
pressure had declined to  about 100 pounds 
per square inch. A series of  dry holes showed 
that the pool was geologically closed and 
defined the limits of  the pool which cov· 
ered an area of nearly 160 acres, 

In order that the entire area occupied by 
this reservoir might be  covered by contract, 
the Company secured storage rights upon 
approximately 360 acres. In addition, a regu· 
lar five· year commercial oil and gas lease 
was executed. The gas remaining in the 
reservoir that could be  removed if  the pres· 
sure were reduced to 50 pounds per square 
inch was calculated and the owners reim· 
bursed. After the necessary rights had been 
acquired, all the abandoned wells were 
checked for proper plugging, and two wells 
were left for the p urpose of introducing and 
lat er extracting gas. During the summer of 
1937, gas which could be bought at a low 
price from gasoline extraction plants was 
inj ected into the depleted sands with the aid 
of  a compressor. The reservoir was filled 
rather slowly i n  order that observations of 
the resulting pressure could b e  carefully 
noted. Approximately 77,000,000 cubic feet 
of gas was injected into the reservoir and 
the pressure increased to 232 pounds per 
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A N O T H E R  W I N N E R I  
Highest Quality • 

ARISTO 5 - Feature C H RO N O G RAPH 

'rl:\IEPJECE 
The finest A r i sto stop W atch � W r i st Watch C o m b i n at i o n .  
A seventeen � jewel movement  e n cased i n  a beaut i fu l ly  
fash i o ned i m ported sta i n l ess ' steel case .  F i ne E n g l i s h  
P i gs k i n  strap a n d  steel buckle .  
1 .  Fnll iarge d i a l  f o r  ff'liable Timc-Keepin�. 2 .  l'rccision Stop '''atch recard in.!!: I-5th I;el'omh u p  to :-;O \I inlltc". 3 .  Time-out feature for eliminating int,:,rrllptjo,,_�. 4. Telemeter readill�S for t�liing G u n fi re or Lightning J;�tance by 

light and sound I'peeds. S.  Tachometer for reading speed in wiles ver ] ,Ollt o n  mGI SlIred 
courst'S. GUARANTEED fully agaimt RCJ!:l11ar R .. t: , i\ Prin' $.;'0 .00 

llll'chanical defect f o r  1 y e a r  Sl'EC1AL O,XLY $35 00 Same model  i n  ye l l ow g o l d  fi l l e d .  l i st $70.00 • 

S P  EC I A  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $49.00 

In  14K sol i d  go ld ,  L i st $ 1 25 .QO ; S P E C I A L . .  . $87 . 5 0  
Sent  C . O . D .  or  Send Check or M oney O r d e r  to  

A R I ST O  I M P O R T  C O  . •  I N C. 
D ept. 8S. 630 F i fth  Ave . • N .  Y. C. 

a year ! You can train at this LINCOLN 
COVERNMENT APPROVED SCHOOL for 
a good pay po�itjon in Adation. Learn t o  fly 
fast, modern Airplanes: repair and o " erlmul 
airl'raft motors; d eskn and build real Airplanes. 
\Ve tea c h  yon how and flssist Graduates i n  10-

catine; positions. Part-time �mploym",nt for 
board and room whil� trfl inillg. WRITE TODt\. Y for complete information, 

l i nco ln  A i rp lane  & F l y i n g  School 
656 A i rcraft B l d g . ,  l i nco ln ,  N ebraska 

Q U IC K  ARITH M ETIC 
CALCU LATE I N  A J I FFY 

Cler ks,  t i m e  kccpc)' S ,  bookkeepe-l' s ,  ac('ou n t a n t s ,  teat'll ­
HS. etc.  Sa,'e time a n d  ins\lre a('f;Ul'at'), w i t h  II t' W  
f.llOl't a n d  easy method of calculat ion. 'Vi t h  i t  you 
( 'an solYe such probl e m s  a s  the following. m e n t a lly-
2240 x 1 2 % = 2 7 7 20 or 9B6 x U!J.1 = 990024.  Ii'ull de­
t:l ils  and comincing proof sent FHEE. 

A ri t h - M ag i c  D e pt. B E l m h u rst, I I I. 

A RMY-NAVY Ba rga ins 

1 !)3.s �'fl t a]og . 286 p a g'es o f  pistols,  armOl' . g u n s . daggers,  
df'. ,  )H a i J e d  for 50 cent.s.  Special circular fIJI' 3( '  s t a m p .  

Established 1863 
F RA N C I S  B A N N E R M A N  SO N S, 50 1 Broadway. N .  Y .  C. 

USED CAR SECRETS REVEALED ! 
AYoid gyp cars.  Select a. maximum yulue auto­
mobile  with l.:SED CAR VALUE GUIDE. Dis­
('oYer weak and strong point.s .  Inside buying 
facts revealed by experts. Thousands praise i t s  
lise .  S e n d  25c to A u t o m o b i l e  Research B u r e a u ,  
O e p t .  I - N .  520 N .  M i c h i g a n  A v e . ,  C h i cago,  I I I .  

N E W  A UTOl\iATIC ADDER, $3.75 
)lakes a d d i n g  easy.  I t ' s  a u·urat.e ,  

(l u i (:k , dUl 'aule �l lld e a s i l y  operat e d .  
Capaeity 8 l"olumns . Sare i illl t' ,  brai n 

work ::IIl d errOl'S. 85.000 p l e a s e d  
O\\"11eI'S. Fully g·Ulll "anteed.  l�ri ('e 
$3. 75 d e l i r ered.  A gents wanted.  

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

Genre. BPeed reducer". sprock ete, thr1J@� 
bearings. flex i b l e  {,OllP!iI l��. 1l\IJJ{'.\·�. elc. A 
cOlllplete I inc is carried in Ollr C h icago stock. CUll IIlso Q llote on bpednl gearfl of lillY kind. 
Send U8 your hl tle priuts lind iuquirie8. 

Write for Cata log  N o .  20 

CHICAGO GEAR WORKS 

169·773 W .  Jackson Bhd., CH ICAGO, I I I .  
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square inch. Starting some two months l ater, 
during the wintcI' months, withdrawals were 
made in  accordance with market demands 
in Tulsa.  By  the end of the  winter nearly 
79,623,000 cubic feet had been withdrawn, 
about 2,500,000 cubic feet in excess of input,  
and the pressure of the  reservoir still  was 
50 pounds per square inch above the pres­
sure at Ihe time the injection o f  gas was 
begun. The reason for this increase in  pres­
sure i s  not known exactly, but i t  may be 
due t o  encroachment of  water  in the  reser­
voir space sometime after st arting the in­
j ect ion of gas_ 

Due to the fact that a relatively small 
amount of equipment was necessary to 
handle the  gas,  and no great  expense was 
involved in securing the storage rights and 
placing the wells in condition, the total cost  
per 1000 cubic feet for storing and extract­
ing this gas was below the standard field 
price i n  this area .-Stolle & JTI ebster Bulle­
tin. 

RADIO TROUBLE-SHOOTER 

ELECTRICAL communicalion has be­
come a vital  part of  modern l iving­

on sea and land, in business and in the home. 
The transmitting and receiving apparatus 
has reached a high state of development, but 
since i t  i s  machinery, the fact i s  recognized 
that i t  mi ght get out o f  order. Hence one 
o f  the major problems encountered in  the 
communication field i s  t o  repair  the break­
down when i t  occurs. Naturally, this must be 
done quickly and accurately. 

An entirely new method of diagnosing 
trouble in radio and television transmitters 

Chanalyst 

and receivers, p ublic-address systems, and 
other devices in which vacuum t uhes are 
used, has heen made possible by the 
Rider Chanalyst. H eretofore, trouble-shoot­
ing methods have been based upon t esting 
the  static condition o f  individual components 
of  the device, upon operating voltages, con­
tinuity checks, and the like, hut these meth­
ods were uncertain and time-consuming. 
With this new instrument, it i s  possible to 
determine how different circuits  are func­
t ioning without disturbing the performance 
of  the apparatus as a whole and when that 
portion o f  the unit i s  found in which the 
signal departs from normal, the cause o f  the 
trouhle is  sought i n  that particular loca­
tion with such secondary tests as  those men­
tioned ahove_ 

Essentially the Rider Chanalyst consists 
of  radio-frequency and audio-frequency chan­
nels terminating in electron-ray indicator 
tubes, hy means o f  which the signal itself 
can b e  tI'aced and studied in its  course 
through the apparatus and without disturb­
ing the delicate balanc e  of the several cir­
cuits. An ultra-sensitive electronic voltmeter 
provides a means for measuring accurately 
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A N EW LOW P R I C E  

for t h e  leading 
SUII Lamp ill the "World 

A G E N U I N E  

H A N OV I A  A L P I N E  
H O M E  S U N  LA M P  

NOW sells lor ollly 

$79.50 
F . O . B .  F A CT O R Y  

Un q u e s t i o n a b l y ,  th e l e a d i n g  
h ome generator of ultraviolet light, 
this marvelous l amp should not be 
confused with cheaper imitations . 
The Hanovia Alpine Home Sun 
Lamp generates eleven powerful 
wavelengths covering the entire 
useful and beneficial range of 
ultraviolet l ight. It  takes but a few 
minutes-after a snap of the 
switch-for a complete, invigor­
ating, healthful ultraviolet sun 
bath . Regular sun bathing under 
this  lamp builds resistance against 
colds and common ailments ; gives 
a ruddy outdoor appearance. 

For full details write 
to Dept_ 336-B 

H A N O V I A  
C H E M I C A L  & M A N U F A C T U R I N G  C O .  

Laboratories & Main Office-Newark, N.  J. 

H. G. Cisin's �Ietal Tube 
"& IR S C O U T  ,"-II Electric ill ."-LL "'-_"-'-E 

Onl" Set 
of its kind 

in 
the wO" l,' 
U.  S. P a t e n t  N o .  
2,086,256.  Oper ­
ates on A . C .  OJ' 
D . C .  S e l f - C o n ­
tained Pmrel' �up­
ply. 

PO'VERFUL-'V. C. Angell . Jr. ,  of Prod deuce . R. I . .  
logged I :!  foreign stat ions the first week. :Many A i l' Stout 
o'vners report reception from Spain, Engla n d . Germany, 
ROJUe a n d  6'"en Au stralia and Japan. Broadcast recePtion 
on indoor aeria1 . Police (·a l l s .  amateurs,  code. weath el' 
report s .  airplane and .Trans-Atlantic phone ('om·ersation s .  
Speaker on strong stations . 
COMPLETE ASSEMBLED KIT. all neces -$295 
��rf� .

p a
tl���es�l1s1���t i���.'e 

P�I�;il�l'e 
a � �a g�'::�'h���� _ 

ready to \vil'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

Set of fOllr short wave coile, Set of 2 :'.Iatr.hed !\fetal Tubes $1 .49 1 0  to :WO mE<tcr.'l . $ 1 .25 Earphone (Single) . . .50 
Special  long ", .. \"c UJlit w. coil  .95 2 Broadcast Coile . . , 1 .00  

Total . . . . . . . . . . . . . . . . . . . .  . . .  $8.14  
SP2EJ�!t;J tS��� � I�i1Z�2�%£�:t�� 'i��;�� ��4t :!;;J7(�n';; :r.

e� : $ 775 
Above. Custom Built. Wired a n d  Laboratory T t:::;ted. ready to U H � .  !l extra 

H. G. C I S I N .  Chief Engineer 
A L L I E D  E N G I N E E R I N G  I N STITUTE 

De pt. SA- l 98 Park Place.  New Yor k  • .  N. Y. 
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�be <fbitots Recommenb 
Best Sellers in Science 

(Revised List) 

1. SOILLESS GRO WTH OF PLANTS-By Carleton Ellis and Milton W. Swaney. 
Cutnl)lete information , popula rly presented, regarding the Vfoblems and difficulties of tank 
farming. _Formulas fo r chemicals and im,tructions for preparing tanks and other container� 
are given. Hccollimencied to hoth eXllerimentel's and commercial  growers.-$2.85 postpaiu. 

2. D EMONSTRATION EXPERIMENTS IN PHYSICS-Edited by Richard Man· 
liffe Sutton. 

Over 200 physics teachers contribute a total of 1200 direct, practicaL, bnt compact recipes for 
physics teachers and others. Good '- · showmanship . "  ( 408 illustrations ) -$4.60 postpa id .  

3 .  SCIENCE EXPERIENCES WITH HOME EQUIPMENT-By C. J. Lynde. 
A book of 200 simple home t ricks based on physical laws, each experiment being illustra ted 
and its principle explalned.�$ 1 .35 po,tlJaid. 

4. EAT AND KEEP FIT-By Jacob Buckstein, M.D. 
A popular t reatise on foods, vitamins and cognate subjects, with instructions for dieting. 
�$ I . I  0 postpaid. 

5. KNOWING YOUR TREES-By G. H. Collingwood. 
Fifty COlllmon trees of the United States,  each tree discussed in a two -page spread, with 
pictures of a typical tree, of foliage or fruit, and of the trunk, and a dra'\ving of the rnited 
8tates showing natural range of the tree.-$ I . I O  postvaid.  

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

'Yorking dra wings of practically every conceivable mon�ment , device, aIlpliance , and ('011 -
trivance employed in the design and construction of machinery for every purpose.  Xearly 3000 illustra tions.�$4.35  postpaid. 

7. THE MATTHEWS·NORTHRUP NEW I NTERNATIONAL ATLAS AND ILLUS· 
TRATED GAZETTEER. 

Complete  detailed maps of all sections of the \vorld plus a gazetteer with compact descriptions 
of countries . cities,  and physical features. Hig'hly recommended as an office or hallie 
reference.-$3. I O  llOstpaid. 

8. A MARRIAGE MANUAL�By Hannah M. Stone, M.D., and Abraham Stone, M.D. 
A practical guide to sex and ma rriage , covering fitness for marriage, mechanism of re­
p roduction.  prevention of conception, and similar vital subjects. Answers questions most 
often asked these authors by their consultants.�$2.60 postpaid. 

9. THE ART AND SCIENCE OF M ARRIAGE-By Esther B. Tietz, M.D., Ph .D., 
and Charles K. Weichert, Ph.D. 

A well-balanced, authoritative study of the body and its functions ,  including the revro­
ductive system. and a practical discussion of courtship and marriage. Recommended espel' ia ll," 
for engaged couples.-$2.60 postpaid.  

10.  S CIENTIFIC M ETHOD-By F. W. Westaway. 
An omnibus of the scientific method for those who '''ish to learn to think straight. Clearly 
written for the serious person who, after reading it,  will feel that his thinking processes 
have been lllelted down and recast.-$3.85 postpaid. 

II. LIGHTING IDEAS IN PHOTOGRAPHY-By William Herrscha/t and Jacob 
Deschin, Editor, "Camera A ngles," Scientifi c  American. 

C0ll11llete photographic lighting for the amateur, giving fundamentals and methods, fully 
portrayed by descriptions. diagrams. and examples.�$2.85 postpaid. 

12. COLOR PHOTOGRAPHY FOR THE AMATEUR-By Keith Henney. 
All the information you need in order to take up this branch of photography or to  get better 
l'esults in it. Characteristics, costs, etc .  of various methods of color photography fo r the 
amateur .�$3.60 postpaid. 

13. JEWELRY, GEM C UTTING AND METALCRAFT-By William T. Baxter. 
An invaluable aid to workers in any of the hobbies treated in it .  The numerous illustrations 
tell much of a praetical nature ; the names and addresses of dealer SOUrces of materials are 
given in full.�$2.60 postpaid. 

U. THE HANDY MAN'S HANDBOOK-By C. T. Schaefer. 
Fourth edition of a very popular book-a practical manual on the use of tools and how to do 
aU sorts of odd jobs around the home.-$ I . I  0 postpaid. 

15. ARMATURE WINDING-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. Practical.-$2. I O  lJustllaid. 

16.  ATOMIC ARTILLERY-By John Kellock Robertson. 
Electrons, p rotons, positrons, photons, neutrons, and cosmic rays in plain language. Also 
transmutation of the elements and manufacture of a rtificial radioaetivity.-$2.3 5  postpaid.  

1 7. STARCRAFT-By William H. Barton, Jr. and Joseph Maron Joseph. 
Practical study of the sIdes including those parts of grown -up astronomy which can be 
explained to a youth�for keen youngsters and adnlts.-$2.60 postpaid. 

18. SHIPS OF THE WORLD'S BATTLEFLEETS-Edited by Pay-Lieut. Comdr. 
E. C. Talbot.Booth, R.N.R. 

Essential facts regarding the principal ships in the n avies of the important llO,vel'S,  with de­
tails  of  construction, silhouette drawings, and a large number of photographs.-$ 1 .60 postpa id .  

19.  THE MYSTERIOUS UNIVERSE-By Sir James Jeans. 
Covers a remarll::ably broad territory, touching on everything new in modern Dhysics , a s ­
trophYSics,  and cosmology. M a n y  men of science n o w  a r e  leaning toward a non-materialistic 
interpretation of the universe and .Teans is  one of these.� (For11lerly $:? .40 . )  �O\v $ 1 . 1 0  postpaid. 

20. THE ROMANCE OF ASTRONOMY-By Florence A.  Grondal. 
The author writes  for the a\'erage reader who would like to know more about the stars and 
the planets. Her book brings to life the facts of astronomy through picture and ston·. Illus ­
trated with strikin� photographs and diagrams.- ( Formerly $5 .00 . )  $ 1 .85 postpaid. 

2 1 .  SNAKES OF THE WORLD-By Raymond L. Ditmars. 
Probabl:v the most rendable,  attractive and extensive discussion of the subject yet offered to 
the general reader. It discusses the more than :2000 different kinds of snakes. A superb 
collection of i!lllstr"tions.� ( Formerly $6. 0 0 . )  $2. 1 0  postpaid. 

(W rite us for in/ormation on books on any subject which interests YOll .)  
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all D.C. voltages up to 500 volts without inter· 
fering with the operation of  the circuits by 
loading, as the input resistance of  the meter 
is  10 megohms. For aural or visual inspection 
of the signal. provision is made fm plugging· 
in  head·phones or a cathode· ray oscillograph . 

While the Chanalyst is especially adapted 
for test work, it readily lends itself to class· 
room and lectllfe demonstrations as a com· 
parison receiver.  

PLAYGROUNDS IN THE 

Am FOR EVERYONE ! 

TH E  " Ci t y  of Tomorrow," recently dis· 
played in New York, proposed that side· 

walks of the future be covered with "boune· 
ing," resilient materials to reduce walking 
fatigue and to deaden the noise of millions 
of moving feet. 

This idea is by no means new. Shock. 
absorbing surfaces for o lltside walking and 
other activities-decks, walks. and roofs­
have long been sought. It has been realized 
that the development o f  a suitable resilient 
material would permit the wholesale con· 
version of acres of flat city roofs into recre­
ational areas, open to the sun and safe from 
traffic in the streets below. 

The recent development by engineers of 
The Celotex Corporation of a resilient wear­
ing surface for exterior use is aimed at thi .' 
problem. After a long senes of tests, the 
material has now come into practical use 
under the appropriate name of "Promenade 
Traffic Top." 

Traffic Top is  a bagasse fiber board im· 
pregnated with selected bitumens by a spe· 
cial process.  This board, left naturally black. 
or coated with an elastic color finish, may 
be bonded to  any rigid base, it is claimed. 
When used as a roof snrfacing, i t  may be 
applied directly upon the built·up membrane 
of the roof. When used on a walk or ramp. 
its manufact urers recommend that it  be 
cemented directly to the concrete. wood. or 
composition base. The cement used should 
be either a hot brushed·on asphalt, or a 
cold asphalt adhesive that has been pre· 
pared expressly for lhis purpose by the 
makers of the board. 

Good traction is claimed for the board. 
even when wet. For this reason, it i s  recom· 
mended as a promenade surface around 
swimming pools. or wherever there is  a con· 
tinually wet condition. All exposed surfaces 
subject to foot or l ight wheeled traffic may 
be covered with it. A concrete tennis cour t .  
for example, when covered with green Traf· 
fie Top, has much the "give" and the color 
of  a real lawn court. 

Playgrounds, roof tops, courts, and pedes. 
trian approaches in schools, hospitals, apart· 
ments, office buildings, hotels. and residences 
may be ad vant ageously covered with it. It 
makes an ideal surface for residential play 
roofs, since it will reduce transmission of 
noise of moving feet to the rooms below. 
It i s  light in weight-lighter. in  fact. than 
a conventional slag roof-and requ ires no 
extra supporting construction. 

FUSED QUARTZ SOLVES 

COLOR MOVIE PROBLEM 

C LEAR fused quartz, a product of  Gen· 
eral Electric's Thomson research labor· 

atory at Lynn. Massachusetts. has been 
given an exceptional assignment in the mo· 
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t i on pict u re industry. It has solved a prob· 
lem that arose with natural·color pictures 
and, as a result, a feature movie, soon t o  be 
shown, will  have a scene depictin g  an old 
southern gentleman arguing with his  negro 
servant about some pork chops, while 
through the dining room windows can be 
seen several thorou ghbred horses grazing 
peacefully in a beaut i ful  green Kentucky 
meadow. 

The dining room in q uestion is  on a I 
Los Angeles motion picture stage. Outside i st· 2.� Projectors 

� � 1 I 3 

M - Fused quartz a l u m i n i z e d  
m i r r o r s  

Tro n6 i u c e n t  
sc reen 

W i n d ows thro u g h w h i c h  background m ay b e  s e e n  r4Chei r 
UTeb le 

D i n i n g  
rOO rri O-cerner?' te k i n g 

neW' p i c t u r e  

How three projectors were used reo 
cently to produce a "composite" 
shot in a new color m otion picture 

the windows is  a translucent screen called 
a "transparent" by the film folk. The mea· 
dow and horses are proj ected on this screen 
from the back, with a motion pict ure pro· 
j ector, and appear as nat ural as nature from 
the front side through the dining room win· 
dows. 

In the days of "black and white" pictu res 
this was simple. The camera t aking the new 
picture and the m achine proj ecting the back· 
ground were driven by synchronized selsyn 
motors so that no flicker could be seen on 
the background i n  the new picture. 

Then came color, and the technique was 
changed overnight. The amount of l ight reo 
q uired t o  take a picture in natural colors 
was two or more times greater than that reo 
q uired for black and white. It simply was 
not possible to get enough l ight from one 
projection machine for the av erage size back· 
ground in color and in motion. 

As a matter of fact, three proj ectors are 
required, and they must operate in exact 
synchronism, and in synchronism with the 
camera taking the new pictllre. This part 
was easy, for selsyn motors took care of  that.  
But to make the projected image clear and 
sharp, the t hree cameras must proj ect from 
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Accept This Sealed Book of Facts 

HAVE YOU unrealized hopes? A re 

the better things of life always 

just beyond your reach? 

Times have changed-but have 

you ? Do you s till believe tha t  some 

were born to have even tful lives­

to have fame, for tune, and power, 

and s till o thers destined to be mere 

plodders? A re you able to demon­

strate a change in your affairs, to 

put your circumstances in order, 

and move forward to a bet ter sta­

tion in life '!  If  not, i t  is time that 

you adop t a new pJ"yclzology of flje 

and l e a rn to M A STER YOUR 

PROBLEMS. 

It takes no greater mental effort 
to achieve recruftJ"-when you know 

how. Successful living is  the oldest 

art in the world.  It consists of de­

veloping in itiative, forecright, and 

the ability to combine experiences 

into new and workable ideas. The 

knowledge of this art was acquired 

in centuries past through the per­

sonal sacrifices of the ancien t sages, 

. who dared to invecrtigate life's mys-

teries .  Their  d iscoveries of the 

secret functionings of m an' s mind 

have been preserved by the Rosi­

crucians, an age-old, wor l d -wide 

fra ternity (not a religious organi­

za tion) . 

The Rosicrucians Offer 
To You 

-if you have the courage to break 

a way from limi ted forms of thinking, 

these same simply expressed tru ths 

of life, which have led thousands 

to a j oyous method of better living. 

If you are sincere-use the coupon 

below and secure the fascina ting 

/ree book, "The Secret Heritage," 

which tells how you may receive 

this knowledge. 

USE THIS GIFT COUPON 
SCR I BE : H. M. Y. 
The Rosicrucians (AMORC) 
San Jose, California 

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

,Vame . . . . . . .  . 

,1ddrcu . . . . . . . . . . . . . . . .  . 
Sfafe 

fJbe Rosicrucians ( A M OR C ) (Not a religious organization)  
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Savings Up To 75% 
on 

TECHNICAL BOOKS 
lor Chemists, Engi­
neers, Physicists, Met­

aLLurgists, Students. 

These books are going fast ! Take advan­
tage of the reduced prices while you can! 
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Freez ing Point,  Boi l ing Point,  J O l l es 
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Fir st Year P r actical Chem. , B r ig!)s . . 
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Heat Theorem, The New, Nerllsf . .  
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Hygiene, P ractical, B c rgcy . .  
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very nearly the same point, much nearer the 
same point than their physical size would 
permit. 

This was solved by having one camera 
shoot directly at the screen from a point d i ­
rectly away from its center. The other two 
project against mirrors set at 45·degree an· 
gles. This may be understood clearly by reo 
ferring to the sketch. The mirrors are so 
placed that, standing directly in front of one 
of the proj ectors and looking into its lens, 
the lenses of  the t hree projectors appear t o  
be equally spaced about a n  imaginary circle 
whose diameter is  scarcely greater than the 
diameter of one o f  the lenses. 

Because of the intense heat, ordinary sil­
vered glass mirrors could not be  used. so 
General Electric supplied aluminized fused 
q uartz plates, accurately ground to If" wave­
length. The silvered glass reflectors first tried 
required refinishing after a few hours of use ; 
the fused quartz mirrors have operated 
month after month with complete satisfa,,· 
t ion .  

NEW ELEMENT ( ? ) 

GERMAN research workers report a hith· 
erto unknown product of radioactive 

lransformation which may be a new element. 
The properties of  the material suggest that 
it i s  eka-iridium with an  atomic number of 
95. Previously it has been generally agreed 
among chemists that there could not reason· 
ably be  more than 92 elements and that there 
was no use searching for others since all 92 
are known. Perhaps, as this suggests, there 
are new el ements yet  t o  be  found.-D. H .  K.  

IF You FIND A 
METEORITE 

T HERE may b e  "stones from Heaven" in 
your dooryard. If so, the Smithsonian 

Institution, at Washington, D. c., would like 
10 add them to its collection. Scores of sup­
posed meteorites are sent to the Smithsonian 
experts for identification. U s ually they are 
almost exactly the opposite of what a meteor 
really is, due to a popular misconception of 
what such an obj ect should be. Folks see a 
shooting star-a blaze of fire in the sky. They 
assume from this that the stone itself shoulll 
be burned to a crisp when it hits the earth. 
As a result the most frequent specimen sent 
in for identification is  a chunk of slag from 
some f urnace. 

Actually, if  you p ick u p  a slone that seems 
exceptionally heavy for its size, it is  well to 
make inquiries. l\Ieteorites are about the 
heaviest of rocks. Some of  them are p ure iron 
and nickel. Even in an iron manufacturing 
district, lumps of p ure iron are very rare, 
and if  YOll find one anywhere else the 
chances are greatly in  favor of its origin i n  
outer space . 

Even the so·called "stony meteorites" con· 
tain a good deal o f  iron and are heavy 
enough, compared with ordinary stones, to 
arouse suspicion. A good way to get cor­
roborative evidence is to take such a stone to 
the grindstone and grind away a small bit of 
surface. If you find the area thus exposed 
speckled with iron p articles, the chances are 
rather good that you h ave a m eteorite. Do 
not inj ure the exterior surface too much, as 
it is  of interest to the students of  meteorites. 

The discovery of  a meteor is always worth 
while to the finder, altho u gh the value is nut  



FEB RCARY . 1939 

HOW DO YOU KNOW 
YOU CAN'T 

AFFORD TO TRAVEL? 
$20 takes you t o  Central A m e r i ca ; $ 1 8  on a M i ss i ss i p p i  
R iver cru i se ; $65 - $70 to Europe.  V i a  motor vesse l ,  fre i g hter. 
or car g o - passenger  s h i p .  the  p leasant way thousands of 
teachers, phys i c i ans,  authors-even movie stars-go. Large 
outs ide  room s ;  good meals.  H u ndreds of low cost trave l 
o p port u n i t i e s  to everywhere ; from $3 a day, Prove you can 
afford to travel .  Send 25c (co in  or stam ps) for C O M P L E T E  
Low Cost Travel G u i de t o  address below. 

HOW CAN I SEE T H E  WORLD 
AND B E  PAID F O R  IT? 

I f  y o u  know a boy who 's  ask i n g  that Quest i o n ,  o r  a youngster 
eager to  work his way to E u rope,  or a woman i ntent u pon  
one  of the m ore l i m ited o p portu n it i es  for  her sex ,  or an 
o lder  m a n  w h o  wonders what k i n d  of job i s  open for h i m  
on  a s h i p  that w i l l  take h i m  t o  strange corners o f  the 
worl d-whatever the pur pose, free travel or a career-you ' l l  
welcome " H ow to G et a Job  on a S h i p. "  Costs 3 5 c  a n d  
s h i p p i n g  men  say i t ' s  worth your money. Send co i n o r  
starn ps. 

" H O W  TO T O U R  T H E  U. S. I N  31 D A Y S  ON $ 1 00" 
A book th(lt i s  worth your rea d i n g .  50c.  

A ll t h ree books ($1 . 1 0  val li e) for $1 
H A R l A N  P U B L I CAT I O N S, D e pt.  FS 

270 lafayette Street N ew York C i ty 

I SELL PATENTS 
I f  vou wish to add 1\ ew P r oducts to your l ine,  
o r  

-
have a good Palent to sell ,  write 111e-

CHARLES A. SCOTT 
Established 1900 

773 SA GarsOll Ave. Rochester, N. 

amazing new M ethod enables you, ;11 
your O'zt,'ll- home) to speak and read any 0 f 
23 foreign languages in an incredibly short 
time.  Endorsed by leading university pro­
f essors and thousands of men and ,\"omen 
as the q u ickest, simplest and most thorough 
l anguage method. S e n d  f o r  catalogue and 
FREE T rial Offer.  

L I N G U A P H O N E  I N S T I T U T E  
32-A RockefeIler Center, New York City 

Esta blished 1 8 53 

Corn Exchange 
Bank  

Trust Company 
1 3  W I L L I AM STREET 

and 

74 Branches located in  

Greater New York 

Member  of  t h e  Federa l D e posit  I n s u ra n ce 
C o r p o r a t i o n  

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

so great as is often bel.ieved, but  it will bring 
a very good return for a day's work. 

It i s  sometimes wondered why a meteorite 
can strike the earth without setting every­
thing on fire if it lands in combustible ma­
terial. Strangel y enou gh such an object 
might not be too warm to hold in the hands. 
It entered the earth's atmosphere far colder 
than auything on earth could possibly get 
except in  a special laboratory. It  made its 
whole j ourney to earth in a few seconds. 
Only an extremely thin l ayer on tbe ollter 
surface was heated and this heat did not 
have time to penetrate the interior. So,  i f  you 
should happen to see one of  these balls of 
fire strike the earth rush to it and see how 
warm it really is. There is  only a slight 
chance that it  will be hot enou gh to  burn 
your fingers.  There i s  at least an equal 
chance that the meteorite may be covered 
with frost. 

R UBBERFLEX PILLOW 

BLOCK 

IN answer to t h e  widespread demand for 
a compact, sound-insulated pillow block, 

SKF Industries, Inc., is introducing the 
R ubberflex pillow block.  This new unit com­
prises a self·locking bearing of  the well­
known SKF Grip-lock type. This bearing is 
inherently aligning, thus compensating for 

inaccuracies of set-up and conditions of 
shaft misalignment without binding or in any 
way impairing the load-carrying capacity of 
the bearing. In addition, the use of this unit 
brings about manufacturing economies be­
cause it  requires no machining of the shaft . 

The bearing is encased in a pressed 8t eel 
housing equipped with felt seals to  exclude 
dirt, The housing is  provided with means for 
lubricating the bearing. The bearing and 
housing are surrounded with an elastic ma­
terial having special sound-absorbing char­
acteristics,  and the material has been special­
ly treated to make it impervious to o i l  and 
grease.  

Free from the objectionable vibration usu­
ally associaled  with rubber mountings, this 
unit carries subslantial loads under practi­
cally all operating conditions. Its construc­
tion facilitates mounting. The units are first 
being released in the 0/10" and 1" shaft sizes. 

MEASURING TEN-MIL­

LIONTHS OF AN INCH 

A FTER a rainy day, the puddles in a city 
.f\.. street are often covered with surface 
films of oil, which reflect bright patches and 
streaks of  color. A streak of oil  seven mil-

There is Fun in  Geometry 
$1 by Louis I( asper . 5 0  

lndi spensnble to students ,  t {'arilers, n1eehanirs 
,lIld puzzle fans. 
C a re and Diet of Chi ldre n  
by D r. H arry S. Reynolds  $2.00 
)lodel'll . nl'actiral and exhallsti'-e enr.\'('lope<1 i a  
o f  child care. 
The C u re of Sta mmering.  Stut· 
tering and other Functionol  
Speech D isorders 

$ 1 .25 by J .  lou i s  Orton 
Of great help to speech sufferers, 
Boy or Girl ? 
by D r. D. H .  Sandel l  $1 . 50 
Ahsorhing .  a ut horit�lthe :l C('Ollnt of how the sex 
1 '(  a (·h i l l1 is derided and how parents 
thoose the sex t hey desire. 
Foot C omfort and Effi c i e n c y  
b y  F l orence Ramsden $1 .25 
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FORTUNY'S. 67 W. 44th St,. N. Y. C.  
( F ive day money- back guarantee) 

W A N T E D  
TO H E A R  F R O M  M E N  A N D  W O M E N  

who have the good old-fashioned idea o f  wanting 
a business of their own-income an d independ­
ence. Yon ('an make and sell  t h e  finishes that 
){eell new, inlaid linoleums beautifu 1 .  Yon <'an 
beeome an expert on tioOI'S and floor care,  Yon 
can be in demand.  }'Ol' full info r m a t ion write : 
Dept. # 4. 
T H E  S U R - G R I P  C O .  P A L O  A L T O ,  CA L I F O R N I A  

I ����l���X in�l��
e 

k�1,��:y
t
�;'!1�1 ����' �;e a d�l��� 

First, you must know how to obtain pat­
ent-then how t o  111 al'ket your i nYention. 
Don't move in the dark-get t he com� 
plcte story of Patents and the 1m'en­
tire Field before proceeding. 

H ow to Proceed 
Our FREY. 4S-page 
book takes you from 
the first step in obw 
t a i n i n g  D il t e n t  t o  
last step i n  commer­
ci alizing YOUI' in­
vention, El"erything 
yoU need t o  know is 
in this book-pre� 
p ;:Il' e d  b y  e· x p e n s  
wi th  years o f  train­
ing in tile vatent 
field. \Ve have ser\'­
N1 thousands of in­
rentors in the lJnited 
States and we can 
serve YOli very rea­
sonably on 1 i hera1 
terms. Don't delay 
-learn what YOll 

are 
b o o k .  
t i r e  c h a p ­
ters are de ­
vot e d  t o  t h e  
value o f  a pat .. 
ent i n  promot­
i n g  t h e  f i n a l  
success of your 
invent ion.  

must do today-Send for our FREE 
book, "Patent Cuide" anti "Record 
of InHmtion" Blank. 

Mru&U�%H;m�WI I Registerell Patent Attorneys I 
I 548-X Adams Building, WASHINGTON, D. C. I 
I r�:

a
��y!���J�l

e 
a���Ul;'�l�F��R��I�Kbf ' 'rl�·���lt

t
io�!

l id
f�)r;�� I 

I without uny eost 01' obligation on my pal't. I 
I �� I 
I ADDRESS I 
I . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . .  I 
L _ _ _ �T=��l����·l:.:·i�',::;��l·�·� _ _ J 
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The Scientific Way to 
B ETT E R G A R D E N S  

Sudbury 
S O I L  T EST K I T 
Don't waste time and money on hit - Only 
or-l1li�s gardening methods. This $4 75 
easy-t�-use kit will give you the es- • .  sential soil information that you Postpaid 
need for best results .  )Ia kes 50 il1dh-idual tests for 
nitrogen ,  phosphorus, potash and acidity. Cased in 
strong, imitation leather. :Mail orders promptlr fined. 
SE;-';D ;-';0 �10;-';EY unless you wish. We'll gladly 
ship C. O .  D.  ( If payment accompanies your o l'der, 
we will pay postage . )  Order today. 

SUDBURY SOIL TEST I N G  LABORATORY 
P . 0 ,  Box 7 1 0, South S u d b u ry, M as s .  

( N ote : H om e  G ardener's model, cardboard ease, 
20 i n d i v i d ual tests, only $2 post p a i d )  

DO YOU ,YAKT a n e w  b ll R i I

.

leSS profession 
of your O\n1, with all the t r a cte 
YOli can a t tend t o "r Then become 
a foot correct ion ist. a n d  in a f e w  

,reeks earn big i n c o m e  i n  sen'ice fees-not m e d i c a l  01' chi ­
ropody-easy terms for home t r a i n i n g ,  no further {' a p i t a l  
nt'Nlerl, no g(locls to bur,  no a g e n c y .  E s t .  1 8 H -l .  A ifdre8,., 
Ste p h e n so n  L a b o ratory, 8 Back Bay, Bosto n ,  M ass. 

THE G E OME TRY 
OF ALG E BRA 

T h e  Plane Geometry of  the 

two numbers 

(x, y) 
1S  interpreted as the geometry 

of one algebraic number 

v=x&y 

. 
In 

BIFOLIATE 
G E OMETRY 

by Robert A, Philip 

Price two dollars 

THE MONOG RAPH IC PRESS 
1 06 Washington St . ,  Fairhaven ,  M ass. 
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lionths of an inch thick has a straw-yellow 
color, while a streak nine millionths of an 
inch thick appears red. The colored areas 
thus constitute an accurate contour map of 
the "topography" of  the oil film, the scale 
of contour levels from one color to the next 
bein g one or two millionths o f  an inch. 

The colors reflected by transparent films 
having thicknesses less than five 100,000ths 
o f  an inch, called interference colors, have 
been understood since the days of Isaac 
Newton. However, until 1934 no method was 
known of building standard films of known 
thickness which could be used as color gages 
for measuring films of  unknown thickness. 

A method which was devised in the Gen­
eral Electric Research Laboratory employs 
sheets of barium stearate which have a uni­
form thickness of  one 1O,000,000th of  an 
inch. Each sheet consists of a single layer of 
molecules of barium s tearate. The layer is 
prepared by placing a small amount of  
stearic acid on water containing a barium 
salt .  The individual molecules o f  which the 
sl earic acid is composed endeavor to attach 
themselves to the water surface, with the 
result that the stearic acid spreads out over 
the water until each molecule has a place 
on the surface. The molecular layers are 
transferred to a metal surface by a dipping 
process at a rate of about 20 layers per min­
ute.  

Color gages are made by building on a 
polished chromium plate a series of steps 
having 21 ,  41 ,  61 ,  81, and up to 201 layers 
of barium stearate.  These steps have thick­
nesses o f  two, four, six, eight millionths of 
an inch, which is the range of  thickness in 
which films reflect most vivid interference 
colors. Films of  other substances such as 
iron oxides, showing interference colors, are 
measured by comparing the color of  the 
oxide with the colors of  the s teps  of the 
gage. 

In certain ranges of  the color series, the 
eye can easily detect differences o f  thickness 
of  one 1O,000,000th of an inch. By means of 
suitable optical apparatus, differences of 
one 100,000,000th of  an inch are measured. 
This means that single molecular layers of 
many substances which are o f  utmost in­
terest to the biologist, chemist, or physicist 
can be measured quantitatively by the color 
change which a single layer causes when de· 
posited on top of  a barium-st earate film. 
-Dr. Katharine Blodgett, 

CO� �·-l 
H UMA� beings breathe into the 

atmosphere about half a billion 
tons of carbon dioxide a year, while 
all our chimneys pour forth some 

, three billion tOIb.  1-
TRANSPARENT S PLINT 

AWARD 

I 
M EDICAL science is aided by the uew 

transparent plastic Lucile splint which 
won first award in the Scientific Group of 
the Third Annual Modern Plastics Compe­
t i t ion, sponsored by Modern Plastics Maga· 

zine, 

The humanitarian service rendered by this 
new development is perceived in the fact 
that, in replacing former metal, plaster_ or 
wooel splints for holding bone breaks or 
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STEREO-�IIRROR 
(the single picture Stereoscope) 

Other useful and entertain­

ing optical devices : BEAUTY 
MIRROR-CARD and PHO­

T O  S T E R E O - M I R R O R ­
X-RA Y STEREO-MIRROR. 

Order a Stereo-Mirror or one of 

its varieties today. Price $2.25.  

Sent C.O.D.-Money-back guar­
antee. 

Literatnre on l'eqnest 

Nu-lVlirror Co. Bridgeport, Conn. 

100 Paths To a Living 
1 0 5  pages. $1 postpaid, direct from us. 

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

Writing for Real Money­
Advertising Work 

1 44 pages. $1 postpaid, direct from us. 

These books, all standard binding, are by 
Ed,Yard Mott VVoolley. Failure or medi­
ocrity are a\·oidable 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 U ' FORMATIOK. 

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

..--WANTED-M E N---. 
to cast 5 and IOe XOH'lt ies, Toy AlItnf';, Ashtrays,  etc .  

(' a n  be done i n  any Sj1a,'e room, basement or gara).!,:e and 

llO exper ienre necessary. A rare oPlJort unitr for IH39 t o  

deyote spare or full  t i m e  t o  profitable w o r k  . ... \ p p l y  onI;.,. 

if you mean s t rictly bus iness. stating age and space 

anl i l a ble. \Vrite DePt. S. 

M ETAL CAST PRODUCTS CO. 
1 696 Boston Road N e w  York City 

G I V E  Y O U R  N E W I T E M S  
In the Electrical & Fire Prevention Fields 

a quick person to p erson intro duction to na ­
t i onal authorities who influence sales.  We 
also know all the short  cuts to getting local  
approvals and ordinance changes. 

JAM ES STEEL MAHAN 
20 1 N .  W E L L S  S T .  C H I C A G O ,  I L L .  

WANTED: 
Partner to assist in de\'e1oping a mechan­
ical  scale with multi-po\\"er and weight 
transfonn into l arge generator. Address 

B O X  2,000.  "k S c i e n t i fi c  A m e ri c a n  

24 W e s t  4 0 t h  St . •  N ew York, N .  Y. 

ad,'ertisers 
• The Editor  will  appreciate 

it if  you will mention that 
you S C I E N T I F I C 
saw 
it in A :rtf  E R I C  A N 
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�FRENCH 
SPANISH-GERMAN 

or ITALIAN 
AT OICE T";�!'1 

It's almost beyond belief how easily 
)·ou can learn to speak FRENCH, 
GERMA:-I, SPA:"ISH or  ITALIAN 
with the Co rti n ap h o n e  Short-Cut 
M ethod.  Thousands in all milks of 
life have quickly learned. 

If you want to make more money 
-if yotl want a better position-

C t C t' 
grea ter mental development-greater 

o U n  or I n a  enjoyment of life-higher social po-
sition , or i f  you want  to . travel, learn to speak a 
foreign l a n g u age.  You can do it, (JlIickly� easily. 
thoroughly, the C o r t i n a  learn· b y ·  l iste n i n g  way. 
FREE BO O K �,Ol�\s�i'�� ���f l��"'IIO:::=':�'lI 
could. YOU CAN. Free book tel1E "."111 . 
how ! Mail coupon at once fol' this - '·'-""0lfr..- . 
2�t� "
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���i��T�:lI�
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l�:\�

n
;o�

h
g��. (��PA". ·If�',: leal'll to speak a fOl'e.ign lallJnlag'c ' -rr:.:.�. ', , . ... .. ::,:." .. ,� _ , .e . .. I1 .......... ?-. . -..,: 

. 
<It once. Address. Cort ina Academy. '.iiJ./li " ·' ' '''� . ", 
���e �g�k bOi�y��s.

t ��th Street, J!j!A{1/ ��:�At��;;� :  

WANTED: MANUSCRIPTS 
New York Book Publisher resnef't fully solicits 
worthwhile manuscripts foJ' publ ication 011 
]lo:\'alty or Co-onerative bas is .  

F O RTU N Y'S. Publ i shers-67 West 44 St., N .  Y .  C. 

PO O R  E Y E S I G H T ?  
Try the new PIKE Electric Reader 

A boon for elderly people and others with 
poor eyesight. Wonderful for doctors, 
scientists and draftsmen. Write for free 
information and details of this new in­
vention that makes reading matter 3 %  
times larger. 
E. W. P I K E  & C O . ,  C R A N F O R D ,  N EW J E R S E Y  

ELP FOR INVENTORS ! 
Millions hare been made from ideas propeJ'ly de­
veloped and Pl'otectell, Send us a rough sketch or 
model of your itwentiOIl and we will submit COIll­
plete report backed by thil'l)' rears' experience. 
Confidential senice ; bank referellt'es furnished. 
:Uodel'll equipment. \Ve also manufact.me inrell­
t i ons in  any (}uantit ies at low rost. Free booklet 
")Iaking Inrelltions Pay" sellt on request. 

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

Chemical Gardening 
GROW Flowers, Fruits,  Vegetables, with­
out soil. M ake money growing plants 
in water Indoors during ,,· inter. \Vei ghed 
Chemicals, Formula,  Instructions, $ 1 .00  
postpaid. 

GORDON LABORATORIES 
5 09 Fifth Ave., Dept. S., New York, N. Y. 

Experimental and Model Work 
Fine Imtruments and Fine :\Iachinery 

Inventions De\'eloped 
Special 'J'001s. Dies, Gear Cutting, Etc, 

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

:"O��.��A�ION 
Ful ly accred ited. Prepares for (:ollege or bUSineSS' 1 
Able faculty. Smal l classes. Supervised study, 
Lower School for small boys i n  new separate 
building, H ousemother. R .  O. T. C .  F i reproof 
huildings. Inside swimm ing pool. All athlet i cs. 
Best health record. Sturients frorn 27 f;lntt:.II :lOd other r:ountric(!. Clltfliog. 4Itit Y "llT. Dr . ... . .J. Wicker, Pro' � . ,  Bu\' J, Fcrk Union, 
Virginia. 
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fractures in place in the finger, upper arm, 
or leg, it is now possible to observe the skin 
and wound without removal from the memo 
ber, and also to take clear and 
ray pictures throu gh the splint. 

The Lucite splint is  l ight in weight, but 
strong enough for the purpose. It permits a 
neat medical dressing, and does not react 

to  the skin, and feels neither hot nor cold. It 
can be easily shaped by dipping in boiling 
water, and then bending, and, consequently, 
can be re·used and re-shaped. 

The Lucite plaslic used i s  produced by the 
Plastics Department of E .  1. du Pont de 
Nemours & Co., Inc. The splinls were can· 
ceived by Dr. E.  W.  Probst. 

MARKIN G INK FOR GLASS 

THE problem of marking on glass or 
vitreous enameled surfaces has appar· 

ently been solved by a new type of marking 
ink recently perfected. The ink may be ap· 
plied, with a steel or other pen or a mark· 
ing brush, to the glass surface, preferably 
warmed, and when dry is  resistant to all 
types of destructive agents, including strong 
acids and alkalies even when hot, and the 
common organic solvents. The ink itself is 
non·corrosive and non· flammable, in which 
respects it i s  more convenient than hydro. 
fluoric acid marking flu ids and organic sub· 
stances.-D. H. K. 

SOLDERING ALUMINUM 

A LUMINUM is hard to solder because of 
ft the oxide film that forms on it, ac· 
cording to The Foundry, which states that 
molten solder will not wet or alloy with alum· 
inurn covered with oxide. The most practical 
method, it says, is to abrade the surface of 
the aluminum under a film of molten solder 
so tllat the solder can wet the freshly ex· 
posed surface before it comes in contact with 
the air. When a small amount of solder has 
been melted on the surface, the solder is  
rubbed or worked with a wire brush. This 
abl'ades the surface, removes the oxide, and 
exposes a clean snrface. 

SIMPLE-WHEN You 

KNOW THE ANSWER 

A FTER an amateur has given up finding 
ft fossils in a given locality, a professional 
paleontologist often will go to the same 
locality, walk directly to a definite spot and 
unearth fossils, much to the amateur's puz· 
zlement. Accordingly, the amateur often as· 
serts that the professional must smell the 
fossils, for there apparently is  no other way 
by which he could locate them. There is, 
however : the professional knows many a 

I II 

Smooth, steady power at 
y o u r f i n g e r  t i p s .  U n ­
m a t c h e d  p e rf o r m a nce . 
with o ur own CUSTOM 
B U I LT precision motor. 
For work on all m�ltena.ls. "  
Uses 200 accessories. inter- Work 
changeable in eaSY-Working chuck to grind, drill, 
pohsh , engrave, sharpen. carve, sand. saw, rout , cut.  

etc.  Set up shop anywhere; plug 
in AC or DC socket. 

S T A N D A R D  M O D E L  
(Shown above) , 20,000 r .p.m. 
Wt. 1 6  oz. $10.75 postpaid with 
3 A c c e s s o r i e s .  D E  L U X E  
MODEL, 25 ,000 r.p.m. Wt. 1 2  
oz. S18.50 postpaid with 6 
Accessories. 

G ET A D E M O N STRAT I O N  
H a r d w a r e ,  T o o l  o r  D e p t .  

or order either model o n  
Money-back Trial. 

C o m p l e t e  i n f o r m a t i o n  o n  
Handee Products and their wide 
application in crafts work and 
i n d u s t r y  a l l  over t h e  w o r l d .  

Chicago Wheel & Mfg. Co. , 1 1 01 W .  Monroe St. , Dept . SA, Chicago, 1tI. 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
o Send Catalog 0 Standard 0 De Luxe 0 Send C. o.n. 

Name . . . .  
:-; .-\ - :2  

A ddress . . . . . . . . • . . • .  

WHY NOT � � �;'nile '� ; ri�\� : 
gflthering blltterflies-illsects'f I buy hundreds of 
kinds for collections. Some worth $1 to $7 each. 
Simple outdoor work with my Instructions pic­tures. price list. Profit-Pleasure. Send JOc for 
ilJllstratcd Prospectus before sending butterflies. Mr. Sinclair, Dealer in Insects 

Dept. 36. Box 1830. San Diego, Calif. 

8 �  
FACTS A B O U T  
PAT E N TS 

and SE LLI NG I NVE NT I ONS 
IF you have a n  invention-or a n  idea for one­

you should read our Free B ooks. They tell 
how the patent laws protect you. Why your in­
,ention needs protection. \Vhat a registered 

patent attorney can do for you. How to make 
your sketch and description (we send you a free 
Form ) .  Our books also tell how some inventors 
have secured financial assistance. 

HOW WE S E RVE YO U 
Since 1898 we ha,e sel'\'ed thou­
sands or im·cntors. \Ve answer 
your (Iuestions. Tell you what to 
d o .  "'e put at y o u r  disposal a large btaff 
of expert draftsmen 
and experienced. regis­
tered pa tentattorneYI!. 
We try to keep ex­
penses at a m inimum 
aud can :lrrange de­
ferred paymellt�. Get 
t h e (:lcts about putent8 
and invention!;. Get fhe (uds :,bout our 
�en·i,:es. :\lfIil the cou­
pon TODA \'. 

• !�1;;1�8 PI�;!k�elltl;:S� :!: 
{'.ellent guide books for in­
ventors. 

I 
I 

Registered Pate n t  Attorneys 

Main Office : 1 20 -B .  V i ct()r Bu i l d i ng  
Wash i ngt()n. D .  C.  

I Send me free copies of your books . "Patent Protection" 

I allu "When and How to Sell an Invention". 

I Xallle .  

l Street antI Xo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

l �i:: :.T.:�======�� _ _ _ _ _  : 
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Learn tD · Malte 
$30.$50.$75 a WEEK 

J1f iIzai,n 'IOU at 
Iumre Vn �a/lIl. � 

C h ief 
O perator 
Broad. 
cast i n g  
Stat ion  

U\Vhen I completed 
20 lessons, I obtained 
my Radio Broadcast 
Operator ' s  license and 
immediately j o i n e d  
Station 'V.MPC. where 

I am now Chief OD �  
erator . " -HOLLIS F.  
HAYE S, 83 ]\.Iadison 
St .•  Lapeer. 'Mich. 

Own 
Bus i ness 

Pays 
$300 

a M onth 

"I now ha\'e my own 
Radio b usiness which 
shows three hundred 
dollars a m onth proHt 
-thanks again t o  Na­
t i o n a l  R a d i o ,  " ­
FRAXK T.  R E E S E .  
39 N, Felton St, . 
Philadelphia, P a .  

Over 
$ 1 .000 
Before 
Grad.  
uat i n g  

" B e f o r e  completing 
half the N.R.I .  Course 
I was senicing sets, 
and I m a de $1,000 to 
$ 1 , 200 before gradu­
ating. I am doing 
Radio service work for 
myself l1ow. "-ASH­
LEY G. ALDRIDGE . 
1228 Shepherd 8t. . 
Petersburg.  Va, 

Radio broadcasting stations em­
ploy engineers , operators , station 
managers and pay up to $,) , 000 a 
year. Fixing .Radio sets  in spare 
time pays many $200 to $500 a 
;rear-full time jobs with R a d i o  
j obbers, m anufacturers and oealers 
a s  much as  $30. $50. $75 a \\'eelc 
Many R a dio Experts open full or 
part time Radio sales and l'ef)air 
businesses.  Radio m anufacturers 
and johlJers employ testers, in­
spectors, foremen.  engineers. selT­
icemen. and pay UP to $6, 000 a 
year. Automobile, police. U\'iation, 
commercial Radio. loudspeaker 
systems are newel' fields offering 
good opportunities now and for the 
future. Television promises to 
open' Illany good j ob s  soon, }.fen I 
trained hale good jobs in these 
branrhcs of Hadio.  Read how they 
got their jobs .  J\Iail CotlllOn, 

Many M ake $5, $ 1 0, $ 1 5  • Week 
Extra in S pare T i m e  W h i le 

Learn i n g  
T h e  day ,von enroll I start scndin\C Extra 
i\Ione,l' Job S heets; show you how to d o  '!:tadio repair jobs, T h roughout Y O H r  tmin� 
Ing I send plans and directiollll that made 
good spare time mOIlE'y-$200 to $,')OO-for 
hllndreds. while learning. 1 send you speciat 
Hadio equipment to conduct experiments 
and build circuits. T his 50�50 method of 
training rna 

. 
interesting. ��ciR;8D�� ���E Xf:l� WAVE. ALL-PUll, DIO SET SERVrCING INST to help you 

make p;ood mone\' 6 .  n g  ndios while learn­
ing and eQ\dp you or full time job� after 
gradllation. 

F i n d  Out W hat Rad i o  Offers You  
M a i l  Coupon Today 

.Ad Today, Mail thc eoupon now for "Rich 
Rcwards in Radio," It'3 fr,�e t.o an,\' fellow 
OVt'T 16 year3 old. It points o u t  .Radio's 
spare time and full time 01)port\ln itie3 and 
tholle cOllling in Television; tells about my 
training in Radio and Tele,'ision; 3hows you 
letter/! from men I trained. telling wllat 
they aTe doing and earning. Find out w hat 
Radio Offer;! YOU! ;\IATL COl)PO� i n  an 
enye\ope. OT paste o n  � postcard- ?\O"W! 

.1. 'K SMITH. Pres ident 

Dept. 9B\\"8 

National Radio ]nstitute 

\Yashington. D,  C. 

J .  E .  S M I T H ,  Pres i dent. 
D e pt .  9 B W 8  
National  R a d i o  I n st itute, 
Was h i n gton, O .  C. 

, 
Deal' 1\11" Smith : 'Vithout ob - I 

I �\�:;�!nfn ��'
dib���d

w�l'rcN'I�o��; I 
l out spare time and full time 

I 
I opportunities in R a dio and esplains I • your 5 0 - 5 0  m ethod of training m en at home in I • spare time to beC'ome Radio Espet'ts.  ( Please write I 
I 

plainly. ) 
AGE . .  

I, 
I NANlE : ADDRESS I 
I CITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STATE . . . . . . . . . . . . . . . . . .  , 
___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 
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sign that the amateur never notices. And so 
it is with the archeologist, who seems to 
know where to look for buried human arti· 
facts when there seemingly are no visible 
signs or clues. Again, however, i t  i s  often 
"so simple" when the explanation has been 
given. For example : 

Not only is vegetation more luxuriant over 
the sites of abandoned human villages in the 
Far North but i t  i s  composed of  diffel·ent 
varieties, says Dr. Ales Hrdlicka, Smith· 
sonian Institution Curator o f  Physical An· 
thropology, who for 12 years has conducted 
archeological explorations in Alaska and the 
Aleutian Islands. Some plants seem not only 
to  follow the footsteps of man but to cling 
tenaciously to  the remains of his settlements 
and to  his graves. 

"One of  the main results of these explora· 
tions," says Dr. Hrdlicka i n  a recent report 
to  Science, "has been the location of  literally 
hundreds of more or less ancient sites. They 
cover from approximately one half to more 
than ten acres. They are kitchen middens 
and village sites combined, their accumula· 
tions reach in  depth from a few feet in  some 
to more than 16 feet in  others, and while 
some are fairly late others show h uman oc· 
cupancy of  many centuries. 

"The uppermost of their deposits reach 
from historic to pre·historic time. The accu· 
mulations consist of ashes, shells, sea urchin 
spines, rotted wood and sod, bones of fish, 
birds and various mammals, blown silt, and 
all the organic refuse and c ultural objects of 
such communities. In their constituents, 
depth, and other conditions, they are largely 
different from the soil of  the surrounding 
country. 

"Owing to these factors, the sites present 
wide and in some cases seemingly almost 
absolute botanical differences from the rest 
o f  their region. With some experience i t  is 
possible to  detect such an old village site as 
far as i t  can b e  seen with some clearness. 
Its vegetation i s  darker and m u ch richer in 
development. It someti mes reaches to over 
four, five, and in some cases six feet in 
height. At close range, moreover, i t  i s  seen 
to consist materially of  different species of 
plant from those of  the neighborhood. Some 
of  these plants apparently exist nowhere else 
i n  the region, while not a few of those in the 
vicinity, in turn, do not grow on the site of  
the human habitation. 

"Apparently under different physical and 
chemical conditions in  the ground the same 
region may produce very different and richer 
flora than i s  characteristic of  the region un· 
der ordinary conditions." 

CURRENT BULLETIN 

BRIEFS 

( The Editor will appreciate it if 
you will mention S cientific A mer· 
ican when writing for any of 
the publications listed below.) 

HUNTING WITH THE MICROSCOPE, by Gay· 
lord 10hnson, i s  a 96·page book, thor· 

oughly illustrated with line drawings, that 
"tells all" about the interesting hobby of 
microscopy. It  describes the uses o f  simple 
lenses as well as of compound microscopes, 
and gives instructions for making and using 
accessory equipment. "What to Look for 
With the Microscope" and "How to do 
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Are you� 
�pntting yonr spare time to 

good advantage ? 

� olle of the many who are 
seeking a new field to en­
ter ? 

� seeking a lneans to save 
money wherever possible ? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS' 

CYCLOPEDIA 

OF 

FORMULAS 

Is  the foundation for the 

heginning of a fascinating 

hohby ; the groundwork on 

which to huild a practical 

knowledge of useful chemi­

cal fa cts. 

Is the foundation for 

hundreds of suggestions for 

those who are seeking sala­

ble articles which can he 

manufactured at home 

profitably on a small scale. 

--+ --

I F you want to save money 

on wines and liquors ; 

your dyes, inks, polishes, 

soaps, paints and varnishes, 

a d h e s i v e s ,  a n t i s e p t i c s ,  

hleaches, cosmetics, etc. 

You can profitably make 

them from the 1 5000 form­

ulas contained in the 1077 

pages of 

HOPKINS' 

Cyclopedia of Formulas 

$5.50 postpaid (domestic) 

For sale by 
SCIENTIFIC AMERICAN 

24 W. 40th St., New York City, N.Y. 
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Microscopic Detective Work" are only two 
of  the six highly informative chapters. 
Leisure League of America, 30 Rockefeller 
Plaza, N ew York City.-35 cents. 

THE OBSERVER'S HANDBOOK contains plan-
etary and lunar data for each month of  

1939, also star charts and  numerous tables 
and summaries having practical value to 
amateur astronomers, very many of  whom 
obtain the booklet each year from The Roya( 
Astronomical Society of Canada, 198 Col­
lege Street, Toronto, Ontario, Canada, for 
25 cents. 

COLUMBIAN COLLOIDAL CARBONS is a 194-
page book with semi-flexible covers, 

which deals with the industrial uses of  col­
loidal carbon in the manufacture of  rubber, 
inks and paints, and various other composi­
tions. Attractively illustrated and complete 
in every respect. Binney & Smith Co., 41 
East 42 Street, N ew York City.-$1.50 

EQUIPMENT CATALOGUE, designed especially 
for radio "hams," service men, and sound 

equipment men, comprises 44 pages and has 
been compiled by an old time "ham" who is 
as  familiar with quality requirements as are 
the users of the equipment listed. Sears, 
Roebuck and Co., Chicago, Illinois.-Gratis. 

MODERN ENLARGING TECHNIQUE, by H anns 
Neumann, is a beautifully illustrated 54-

page book that deals with the whole sub­
ject of  photographic enlarging from "Why 
negatives are enlarged" straight through to 
"Mistakes, and how to  recognise them." It 
covers enlargers in general, the darkroom 
and its equipment, negatives and enlarging 
papers, exposure, and all steps in the entire 
process. The numerous illustrations assist 
in an understanding of  the comprehensive 
text. Burleigh Brooks, Inc., 127 West 42 
Street, New York City.-60 cents. 

SAFETY IN STEEL is a 20-page illustrated 
pamphlet that tells briefly the running 

story of industrial safety, particularly as 
applied to workers in steel plants. It deals 
with such things as protective clothing, safe 
operation of  machinery, avoiding dangerous 
falls, and so on. American Iron and Steel 
Institute, 350 Fifth A venue, New York City. 
-Gratis. 

THE MERCURY SWITC H  OF TOMORROW, Bulle-
tin No. 500, is  an eight-page pamphlet 

which describes Durakool M ercury Switches, 
which are now finding wide application in 
industry in general. "Few indeed are the 
switching jobs which cannot be done more 
safely, more surely, and in the long run 
more economically" with the switches de­
scribed in this circular. Dllrakool, Inc., Elk­
hart, Indiana.-Gratis. 

CHEATIVE HA:\DICRAFTS, by Mabel Reagh 
Hutchins, i s  a 94-page hobby instruction 

book that will point the reader along the 
path toward making profitable use of spare 
lime. It gives instructive and specific sug­
gestions, accompanied by pertinent illustra­
t ions, in the following hobbies : pottery, 
weaving, basketry, metalcraft, leathercraft, 
hookbinding, hlock printing, and dyeing. 
Leisure League of America, 30 Rockefeller 
Plaza, N eLV York City.-35 cents. 

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

A Partnership of 
S C I E N C E  and ART 

If there is such a thing as a hotel being the expression 

and the essence of the finer aspects of the life of a city, 

surely it is no immodesty to claim that distinction for 

The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but the 

science of living wisely and efficiently, and therefore 

economically, come to fruition in such a totality of ad­

vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 

what most endears it to the world is its knowledge 

and its p ractice of The Art of Home ! 

THE 

WA L D O R F - A STO R I A  
P A R K  A V F: :-i U E  • 4 9 T H  T O  5 0 T H · N E W  Y O R K 

113  



1 14 

Sale l 
At a fraction of its former price 

ZEISS IKON 
9 x 12 eM. 

Miroflex 
( Former Model ) 

With Carl Zeiss Tessar 14.5 Lens 6" 
Focus 

I n c l u d i n g  

film pack 

adapter and 2 
m etal plate 

hol ders 

Leather 
Eveready 

Case 

$8.50 

THE Miroflex i s  an exquisitely built 
universal camera that combines the 

advantages of a sport camera with those 
of a reflex, enabling you to master every 
photographic problem indoors or out­
doors. 

Right up to the moment of exposure, 
the obj ect can be viewed in the reflex 
mirror of this camera, and adjustments 
can be made up to the last second. The 
super-high speeds of the shutter ( rang­
ing from 1 / 3  to 1 / 2000 part of a sec­
ond ) are so fast that even the most 
rapidly moving obj ect can be photo­
graphed with good results.  The Miro­
flex can also be used as an ordinary 
camera on a tripod. 

It is  fitted with bellows and when folded 
is compact and easy to carry. The hood 
jumps at the touch of a button, ready for 
instant action.  The convenient eye-level 
finder permits an easy following of fast 
moving objects . 

•. ' 
I .  • : . I 

MAIL ORDERS 

FILLED. 

SEND FOR 

BOOKLET S.A.M. 

W o r l d ' s  L a rgest Exc l u sive C a m era 
S u p p l y  H o use 
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Conducted by J A C O B  D E S  C H I  N 

TRY CROPPING IT 
T OOKS are sometimes deceiving. If a nega­
L tive seems hopeless at first glance or 
even after some study, do not throw it  into 
the discard without first giving it a chance 
to display its possibilities by projection on 
an easel under the enlarger. Such negatives 
may sometimes ' be faulty because of  poor 
j udgment in taking the picture, unsuspected 
movement on the part of the subj ect which 
threw your carefully laid plan out of line, 
but which you shot j ust "on a chance," or 
other causes.  But whatever the reason for 
doubting the print possibilities of a particu­
lar negative, do not trust first impressions. 
Project it  and see what can be done. There's 
always time for the waste basket . 

Take, for example, the illustrations shown 
here. Figure 1 shows a print from the full 
negative. We were making a number of flash 
shots when the mother suddenly lifted the 

Figure 1 :  From the full negative 

child into the air, as you see. The camera 
was on a tripod and there was no time to 
do anything but shoot, come what may. The 
action was so spontaneous and graceful that 
picture appeal seemed inevitable. As it 
turned out when the negative finally came 
into being, the mother's head was quite close 
to the edge of the negative, and the chance 
of a suitable picture from even a part of the 
negative seemed hopeless for a while. 

However, we put it into the negative holder 
anyway and, with the aid of the margin bands _ 

of the easel, made several attempts to frame 
portions of the negative. The results were 
decidedly surprising. The first attempt is 
shown in Figure 2, in which the vertical com· 
position was tried. This did not appear fully 
satisfactory because the pose of the subjects 
gave the impression they were both headed 
straight out of  the picture. Good balance 
seemed out of the question except by trying 
to cut down the portion of the negative used 
in making the picture. The projector hollS-

Figure 2: Vertical composition 

ing was raised to fill the easel p icture space 
with a more limited portion of  the negative. 

The horizontal arrangement was the next 
experiment and the result, as shown in Fig­
ure 3, seemed to  be an improvement. But 
we still were partial to the vertical arrange· 
ment and raised the enlarger housing still 
higher to make the finally satisfactory pic­
ture shown in Figure 4. In the last it was 
felt that the body of the woman provided a 
suitable balance and the inclusion of only 
part of the boy's image made the picture a 
stronger one than would have been the case 
had the boy's legs been included. 

Of course, there is  a reasonable limit be­
yond which one cannot go in taking out a 
piece of the negative to make a whole print, 
particularly if  the latter i s  to be 8 by 10 or 
so. This limitation lies in the grain of the 
negative ; the coarser this is  the greater the 
problem of  producing a suitable print. How· 
ever, this difficulty is  less troublesome in the 
larger negatives than the miniature type. In 

Figure 3: Horizontal composition 
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Figure 4: The final choice 

any event. should a good print be impossible 
in a larger size, be content with a smaller 
one. Better a small, good print than a large, 
had one. 

In the majority o f  cases, it will be found 
that a little fussing around with a negative 
that seems at first glance to be hopeless may 
prove highly advantageous and result in  the 
saving of a picture that would otherwise have 
been lost. In short, let the motto be : Crop 
before you leap-for the waste basket. 

COPYING KINK 

HERE is  an idea from an old·timer that 
should be helpful when copying faded 

photographs. Instead of straining the eyes in 
trying to  focus the old,  pale image, attach 
to the copying easel a sharply defined print. 
When sharp focus is obtained, which should 
be easy with such a subject, remove the 
sharp print and substitute the old, faded one. 
Sharp focus will be assured. This, as you will 
recall, i s  based on the same idea as that of 
scratching a discarded negative and focus­
ing with this when enlarging from a particu­
larly dense negative when the latter, because 
of the thick silver layer, makes focusing dif­
ficult or impossible. 

FILM PRICES DOWN 

WITH increased consumption of the new 
high-speed Agfa films, the manufac­

turers announce they are now able to  bring 
down the price of their films. These reduc· 
tions apply to  Superpan Press roll film, 
Superpan and Superpan Press film packs, 
3S'mm Ultra-Speed Pan miniature film, and 
35-mm Infra-Red miniature film. All Agfa 
panchromatic roll films, film packs, and 35-
mm miniature films now sell for the same 
price in each size. Your regular dealer can 
tell you what the new prices are as they 
apply to the films you employ. 

REGISTER YOUR CAMERA 

NI OST of the cameras in the better classes 
are sold with a registration blank or 

card on which the buyer i s  requested to  in· 
dicate certain information concerning his 
ownership o f  the particular camera, such as 
his name and address, the serial number of 
the camera and lens, and so on. These are 
not provided merely to be impressive, but to 

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

serve as a protection for the camera user. 
Such registration cards should always be 
filled in promptly and immediately sent to 
the address of the manufacturer or importer 
given on the card. Should the camera be 
stolen or lost and you do not remember the 
serial number of  the camera and lens, you 
have merely to  write to  the manufacturer or 
importer and request him to look up your 
card and give you this vital information. This 
card also identifies you as a user of the par­
t icular photographic equipment, and entitles 
you to  new literature as it  i s  issued. It proves 
your ownership of  the particular camera 
should the issue ever arise, indicates the 
length of time the camera has been in your 
possession, thus assuring you service during 
the full guarantee period, and is helpful in 
other ways. 

"MOON OVER THE CITY" 

THE exposure required for making pic­
tures by the l ight of the moon is SOO,OOO 

times that called for when the same scene 
is illuminated by full sunlight. But that does 
not make moonlight photography as impos­
sible as it would seem, because no one who 
photographs a moonlit scene wants it to  look 
as bright as the same scene illuminated by 
sunlight. Let it  look like moonlight. The pic­
ture reproduced here was exposed for 30 
seconds at //3.S. The outline of the huge 

By moonlight 

shadow mass and the l ighted windows are 
much more realistic and impressive than 
would have been the complete details that 
daylight would have shown. 

PHOTOGRAPHY ONE OF 

THE ARTS 

THE works of photographers at their best 
have come to  be regarded on a par with 

those of artists in other fields, and this opin­
ion is  subscribed to by no less an authority 
titan Jonas Lie, president of the National 
Academy of Design. Addressing the preview 
of the Pictorial Section of the Annual Inter­
national Exhibition of the Royal Photo­
graphic  Society, held recently at the Acad­
emy rooms in New York City as a guest of 
the Academy, Mr. Lie said : 

"Let me tell you that we do not feel strange 
in associating with photographers of this 
qual i ty .  We feel very much akin to  the pho-

IT'S NEW I 
THE PERFECTION 
UNIVERSAL 

SLIDE BINDER 

With this new precision device you can 
bind glass lantern slide covers with 
speed and accuracy. Very simple to oper­
ate. Binds 3 V4" x 4" standard size or 
2" x 2" miniature size with equal dis­
patch. Rigidly constructed, with ball 
bearing wheels and self centering device 
for the cellulose and regular mounting 
tapes in Vz " and %" sizes. Finished in 
black crackle finish, with polished 
aluminum fittings. 

Monotone 
Viewing Filter 

THE MONOTONE VIEWING FIL­
TER is  the greatest aid in j udging tbe 
lighting of scenes to be taken on pan­
chromatic negative film. It  i s  essential in 
judging the high lights and shadows 
WIthout the confusing presence of mark­
ed color differences. It was developed to 
supply a much needed demand for the 
West Coast Studio directors and cam· 
eramen. It  has met and surpassed this 
d emand. 

Mail Orders Filled. 

Wo r l d ' s  La rgest Exc l u sive . Ca m era 
S u p p l y  H o use 
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How to get real perfection 
in your darkroom-use the 

rem arkable new 

l!=:===I HAG�I:===� 

L U M I M A X  
E N L A R G E R  
r.=====$40.00======-' 

C O M P LETE 

Nothing Else to Buy! 

• Absol utely r i g i d  i n  constructi o n ! 

• Bea utifu l .  large.  baked·e n a m e l  l a m p ­
ho use ! 

• T h oro u g h v e n t i l a t i o n  prevents overh eati n g ! 

• I n side w h ite reflector for b r i g h test projec-
t i o n ! 

• E q u i p p e d  w i t h  corrected F4.5 a n as t i g m at le n s ! 

• H e l i cal focu s i n g  m o u n t  f o r  m i cromatic adjustme n t !  

• E q u i p ped with 6 0 - watt G .  E .  e n l a rg i n g  b u l b ! 

• H i g h l y  efli c i e n t  s i n gle co n d e n s e r  syste m ! 

• I nterchangeable  opal  g lass for h a rd negatives ! 

• A n d  last. b u t  not  least. it  has a red fi lte r !  

M a k e  the comparison test-where e lse  
can you get so m u c: h  for  $0 l itt l e  
m o n ey. S e e  I h e  LU Iv! I Iv! AX al you r 
dealer ,  or write for d escriptive l itera· 
lu re. D ept. S A·2. 

H E N R Y H E R B E R T 
4 8 3 . 4 8 5  F I f t h  Ave n u e ,  N e w  Y o r k , N. Y .  

Have YOU Tried The 
M . C . M .  P H O T O M E T E R 

THE Enlarging Exposure Meter 

WHAT IT DOES 
• Tel l s  you exactly how 
l o n g  to expose every en­
l a rgem enl 

• Tel l s  you whal co ntrast 
g r a d e  of paper  to use 
with each negative 

• Tel l s you a ccu rately Ihe  
d ensity sca l e  of a ny "ega­
'f iv e  

• lets you t u r n  out  N or­
mal F u l l  S c a l e .  Low Key 
o r  H i g h  Key pri nts a s  you 
desire 

• G ives you a n  a ccurate 
l ighl  sta ndard on  which to 
base y o u r  j u d g m e nt for 
special effects, d o d g i n g ,  
printing , etc. 

• Can be used with a ny 
size e n l a rg e r  

• N o  t a b l es o r  cha rts 1 0  
refer to-rea ds d i rectly i n  
m i n utes a n d  seconds 

• Wi l l  maintain its c a l i ­
b r a t i o n  a n d  l a sl i n d efi­
nitely.  (The G. E. b u l b  
used is b u r n ed at l ess tha n 
one third its norm a l  watt­
a g e . )  

HAYN ES 
1 3 6 Liberty St. 

It is now in da ily use in  tho usa nds of d a rk 
rooms throughout the world . Ask any one of 
these users what they think of it. Ask them if 
it is savi n g  them Money? Ask them if it has  
im proved the Quality of their  work-if it i s  
saving  them Time? Ask them if  it Really 
Does do the m a ny things we c la im for it? 
We know the a nswers-Your Dealer knows 
them, but-

ASK THE MAN WHO USES O N E!  

Send for free circular de­
scribing this  remarka ble new 
a ccessory. If your Dealer 
cannot supply you we wi l l  
sh ip direct on I O-day money 
back trial basis (and no 

questions asked) on $4.85 
receipt of 

PRODUCTS co. 
Dept. SA·2 New York City 

D i str i butors 10 D ealers  O N L Y 
Raygram . New York H ornste i n ,  C h i ca g o  Cra i g .  Los A n g e l es 
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lographers.  They have within their power a 
great deal of what the artist has. The liberties 
Ihat the photographer can take afe almost as 
limitless as the liberties which the painter 
is  privileged to take. The advance of photog· 
raphy is  stupendous and I think we more 
and more realize what a great art photog. 
raphy is." 

The show was held under the auspices of 
the Oval Table Society, Inc., of  New York, 
a non·profit organization which in the past 
several years has been responsible for some 
of the outstanding photographic shows of  
the country. 

ONE evening when the weather was some· 
what warmer than i t  probably is  at  the 

time YOll are reading this, we had I he in· 
teresting experience of attendi ng an outdoor 

charity j amboree. A number of tables were 
set UP. along the roped·off street, each pre· 
sided over by a lady palmist, sketcher, or 
person of similar gifts. As we wandered from 
table to table we sensed the human interest 
possibilities and shot some candid pictures 
by the light of the lOO-waU lamps suspended 
over the tables. A fiftieth at f /4 did the Irick 
on supersensitive pan film. One of the shots 
was the one shown : "The Skeptic." 

'"BLAC K AND WHITE" OF 

WATER PHOTOGRAPHY 

THE waler will show a "white"  path 
where the sun i s  allowed free rein, as  in 

"White Ripples," but will reveal a "black" 
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FR££ F O T O G R A F I C  
C O U R S E S  

Another Fotoshop first-fotografic courses ginn 
FREE with the purchase from Fotoshop of any camera 
or foto equipment ( amounting to $ 1 0  or more ) e i t ll er 
bV mail or in our stores. 

By special arrangement with the Institute of the 
Camera, you receive a complete course of instruction 
i n  the p articular equipment p urchased AT 1\0 
EXTRA CHARGE. These special courses are not fol' 
sale-they are oruilable ONLY to patrons of Folv· 
sllOp ! In a ddition to classes at the Institute.  Special­
Free Correspondence Oourses are available to those 
unable to attend p ersonally or living at  a distance 
from New York. 

The Fotoshop Institute of the Camera offers a n u m ­
her of regular courses in Still and l\Iotion Picture 
rotografy. Tuition fees are extremely low so a s  to 
enable ALL to pal'ticinate, Send for special  booklet 
describing all courses in detail. 

CHECK THESE VALUES 
Fotoshop specializes in trade-ins a s  well as  n e w  

equipment a n d  al\Ya;rs offers t h e  biggest allowance 
for your old camera e quipment. 'Vrite and tell us 
what ;.·ou ha\'e to trade. 

Here are a few typical bargains i n  rcconditlonecl 
equipment picked at random from the Fotoshol1 C a t·­
niyal of Cameras catalog:. All 1"otoshop equipment,  
hoth new and used, i s  sold 011 a I\) day trial.  
L E I CA LENS 200 mm. Teht 14. 5 . . .  . . . . . . . .  $ 1 34.00 
Leica Model g.  f2 Sonnar lens . .  . . . . . . . . .  1 08.00 
Contax II.  f2 Sonnar lens . . . . . . .  1 39.00 
Kodak Ret.ina II. f2.8 lens . . . . . . . . . . . . . . .  69.00 
Rol1eirord II. f3. 5  Triotar lens " . . 49.00 
Kine Exakta. Zeiss TessaI' f2. 8 . .  1 1 0.00 

��l�
b

��l .l\����
a

ex�l.l.
r

of�l.� · ·i�;.;s·: · riei·: 'Ac't:" Conl'� 1 49.00 

pm shutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :KE\V 29.50 

C O N TA X  LENS 135 mm. 14 Sonnar . . .  79.00 

Our Carni\'al of Cameras lists thousands of used 
and reconditioned camer a s .  lenses. enlargers.  dark 
room equipment, etc.�all at l'iliici..tlously low priees ! 
Send to D e pt. S I 9  for Free Carn ival of Cameras or 
F otoshop I n st i tute booklets. 

A n  outstanding buy. Eight 21A. x 
3 '4  standard 1 � 0  film. High­
gl'ade 1 0 Vz  em. F4. 5  anastigmat.  
E i'eready shutter. Speeds 1 / 25th. 
1 / 30th. 1/100tl1,  T & B. D irect 
sighting frame finder ; also bril­
liant rcrersible waist lerel finder. 
Iris  diaphragm ; standard stoDS.  
Klltll'led. precision foclising collar. 

H a n d s o  
leatherette 
s t urdy all 
Bright. heaYily 
A Rare Buy at $11 .95 .  

A L T I F L E X  
2 }i  x 2 }i  F2.9, Twin Lens Reflex. 
Improved mOdf'l,colllpactrl'flexcamCf:'. 
1 2  expOSHres 2 :4: "  square on 120 film. 
Equipped with a matched pair of ultr:l 
rapid F2.0 Rodenstock-Trinar A n n �til{. muts. Jnstunt IC\'er focllsillg. Full sila 
ground glal!.'l image; built-in expo,mra i�:t"[�t���g €h�';;d ====���I h'

i�;�d i n ��;t�,S�g ��;;;'::c.!:.:;""'!�JI 
Inllgnifier: dcpthof 
focus til hie. Com­
pnrshutter,specds 
to l / 2:,0\ h. Yisihle 

r�::?:���:� ...... �II 
"tf�\p. Fine grade. black leather co\·cring. ni!ll Cn�;on�:  
:i "�: L .\.n o\lt�tandin2: value at $:39.50.  }.fail Orders promptly fitled. 
Send for ���Ta���' St�:a?n tfb��:1 TAir:,::��� on 

log and Bargain Catalog Old Equipment 

ABE COHENS EXCHANGE "JIre lIrm4e of f7>�fihic lJaIk4" 
142 FULTON STREET NEW YORK, N. Y. 

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

path where the sun is blocked, as in "Black 
Ripples." In the latter case, the sun was 
j ust back of  the boat's mast ; in the former, 
it sent its late afternoon rays clear across 
the water, since there was nothing to inter­
cept them. Of course, "White Ripples" is  
a demonstration of reflections of the sun­
light, and "Black Ripples" is an example 
of the absence of  these reflections. On the 
other hand, had the sunlight been com­
ing from the other side it would have mll­
minated the section of the boat shown in 
the picture and reflections would then have 
appeared in the water, though naturally much 
darker in tone than those of the direct sun­
light . Moreover, were the boat lighter in tone, 
the reflections in the water would have been 
proport ionately brighter. 

WHAT'S NEW 
In Photographic Equipment 

{iJI! )'on are interested in a ll}' of the items 
'U..... described below, and cannot find them in 
0111' ad'l-'ertising colutnns 01' at )'01£1' photo. 
gmp"ic dealer, we shall be glad to tell yon 
'whe1'e )'Olt can get them. Please accompan3' 
soltr req ll,est b)J a sta'mped envelope. 

( $8.75 ) : Photo-electric exposure 
meter. Large rapid-calculation dials. An­

nouncement stresses sturdy construction yet 
delicate jeweled mountings of mechanism_ 
Licensed under Weston patents, meter con­
forms to  range of speeds prescribed by Wes­
ton ratings, with range extended so that the 
instrument may be used with the new high­
speed films. 

ELECTROMATIC SPEED PRINTER ( $35 ) : 
Through use of two photo-electric cells, 

this new fixed-focus Model EF A automati­
cally controls exposure 
time for each 35-mm 
negative in accordance 
with its density. Di­
rect enlargements to 
2:;i by 4�i inches_ 
Operates on 110 volt, 
A.C. or D.C., taking 
bllt five seconds to  ex-
pose print from negative of  average density. 
Printer has four lenses, two optically ground 
and matched condenser lenses and two lenses 
combined to form the achromat objective 

IIEWS! 
For better shots with 
synch ronized f lash 
G-E MAZDA Photoflash lamp 

No.  2 1-20�., 

• New longer flash 

• New smaller bulb size 

• More total light (than No. 20) 
• More uniform results 

• Better negative density 

• Better synchronization 
(with between-the-Iens-shutters) 

NEW LOWER PRICE ON No. 20 
(H as m o r e  "pe a k" l i ght 22¢ than N o. 2 1 )  . • • • • Lis. 

For "open and shut" flash shots (open the shutter, flash the lamp, 15¢ close the shutter) • .  _ No. 10 Lis. 

N EW LOWER PR ICES 
on G - E  Photolloods 
• More and more folks 

are using G-E MAZDA 

Photofiood lamps. And 

now thousands more will use them for 

snapshots at night, with new "super" type 

film. They last for dozens of shots and 
their brighter, whiter light works with 
modern film to get better p ictures_ Good 
for color. Great for home movies. 

No. 1 was 2 S c  . .  now 20f,s. 
No. 2 was SOc • .  now 40�s. 
No. 4 was $2 • now $ 1 .60us• 
F R E E �  A new exposure chart on G·E MAZDA 
Photo Lamps. S e n d  for your c o p y .  Address 
Department 166·SA, General Electric Company. 
Nela Park. Cleveland, Ohio. 

1 1 7  

GENERAL�ELECTRIC 
M A Z D A  P H O T O  LA M P S  
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One of the reasons why 
so many are choosing 

The remarkable pictures being taken with the 
Con tax Camera are due not only to its ad­
vanced mechanical features, but also to its 
ZEI SS lenses_ The optical superiority of these 
lenses, so conclusi vely demonstrated i n  black­
and-wh ite, finds still greater emphasis i n  
COLOR work _ _  . Contax is  the favori te 35 
nun. camera of leading color photographers. 

At leading dealers. Write for booklet. 
CARL Z E I SS, I N C., 485 Fifth Ave., N e w  York 

Dept. C - 1 5 -2  
728 So. H i l l St.,  Los A n g e l ,s 

FOR EDITING AND 
VIEWING . . .  THE 

M A G N O  V I E W E R  

A compact ,  self-contained, self-illum­
inated viewer for all 3 Smm. miniature 
camera negatives and 2" square slides. 

Adjustable for easy reading dis­
tance viewing. Complete : 

FOR SLIDE MAKING. 
MAGNO TRAN SPARENCY FRAM ES 
permit s l i d e  making in  a j i ffy w i thout bind­
ing,  masking 01- fuss.  Price per fi l e  box of 25 
Fnuncs complete : 

$4·00 
\\Trite for complete detai1s  about these famous 

:,\1 aguo prod ucts. 

PHOTO MARKETING CORP. 
Dept. SVF 

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  

lens. Surface reflector system gives flat field 
illumination. Two levers provided, one set­
ting timer for hard, medium, or soft paper ; 
the other permitting choice of paper con­
trast. Printer cabinet all metal, mounted on 
rubber feet. 

ARGUS MODEL C2 ( $25) : Equipped with 
coupled range finder, built-in calibrated 

split-image sextant type. Lens 50-mm Cintar 
/ 1 3 . 5 a n a s t i g m a t , 
equipped with front­
o p e r a t e d i r i s  d i a ­
phragm, moves as a 
whole in helical tube 
mount, focusing from 
3% feet to infinity. In-

I ·· ! � I ., �� I 'C'! .. ", 

terchangeable mounting permits use of other 
lenses and attachments, including macro 
attachment for close-up photography and 
new copying lens and portrait attachment . 
Behind-the-lens shutter provides speeds 1/5 
to 1/300 second, plus "bulb." Camera 
trimmed in metal and polished plastic with 
black morocco leatherette covering. Separate 
view finder and range finder. 

LAFAYETTE FOTOLITE REFLECTons : 10- and 
12-inch general purpose reflectors ; five­

inch "spot" reflector. Made of spun alumi­
num with parabolic reflecting surfaces 
corrected to combine maximum light concen­
tration with even light distribution. Rubber­
covered spring grips with ball-and-socket 
joints permit them to be attached anywhere. 
Push-switch sockets of standard size to ac­
commodate No. 1 and No. 2 Photoflood 
lamps ; equipped with 6-foot Underwriters 
approved cord and plug. 

BROWNIE SPECIALS, SIx-20 ( $4 ) , SIx-16 
( $4.50 ) : Made with tapering fronts and 

curved backs. Camera case and film holder 
of steel, outer metal 
p a r t s  f in i shed  in 
smooth black japan, 
with panels covered 
in black pin-grain 
Kodadur .  T u b u l a r  
"spy-glass" type find­
er mounted on top 
of  camera and used 
at eye-level. Shutter 

release and film-winding knob on top of 
camera body. Focus pre-set, with sharp 
focus 10 feet to infinity for the Six-20 
and 15 feet and beyond for Six-16. Built­
in supplementary lens brought into posi­
tion by lever allows sharp focus for nearer 
objects. Safety catch prevents double ex­
posure. Rotary type shutter with time  ex­
posure lever. Tripod socket, folding metal 
foot, folding carrying handle. Fabric carry­
ing cases with shoulder straps and slide 
fasteners $1 .10 for Six-20 ; $1 .25 for Six-16. 
Six-20 takes pictures 214 by 3]4 inches ; 
Six-16, pictures 2]4 by 414 inches. 

LEITZ VIU-C 100-WATT PROJECTOR ( $42 
without lens ) : Designed for home use, 

visual education and for salesmen who de­
sire still film projector for showing pictures 
before small groups of  people. Measures 614 
by 614 by 3 inches, not including lens. Made 
of plastic and metal. Embodies black top 
100-watt, lIO-volt projection lamp for pro­
jecting either 2 by 2-inch glass slides or 
35-mm film strips. Three-lens condenser sys-
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"Make Money With 
Your Camera" 

Photo-Markets 
This 1 44-page book tells 

what to " shoot , "  how and 

where. Gives directions for 

submitting photographs to 

magazines. Lists hundreds 

of  markets for photographs,  

together with the types 

most suitable for each_ 

Eighth Edition 

Revised-U p-To-Date 

50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

Become an expert 
p h o t o . rapher 
Train under world-famous experts. For pleasure or C31'ee.f. 
Big moneymakJng opportunities ! Commerc ia l .  N ews, 
Portra it, Advert i s i n g ,  Motion P i cture. N atural Color. and 
other branches of photography. Personal Attendance and 
Home S t u dy COUl'ses. 29th year. Free booklet. 

N EW Y O R K  I NS T I T U T E OF P H OTO G RA P H Y  
1 0  West 3 3  Street ( Dept. 1 34) N ew York C ity 

. The camera they are all talking about. H a s  all the wanted features. 
Reflex focusing. Focal plane ( 1 /5 0 0th) shut­
ter. Twelve pictures 
2 1/4 X2 %  inches on 120  film. S e e  the Korelle 
before yo.u buy. Cat­
alog 1 I 38-NA FREE. 
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Bonded Camera Values! 
A Guarantee Bond given with every purchase 
Leie;t G. F2 Summar 1(,119-. E .  R.  C:l9-C • • • • •  $ 1 1 0.00 
Contax 1. f2 Sonnar lens. E. R. caile . . . 89.50 
Contax If. F2 Sonnar len9-, E. R.  c � ;o e  . . . . . . .  . 1 34.50 
Contax Uf, Fl.,) Sonnar lens, E. R. case . . . .  1 89.50 
Fotb Derby Pil.5 len;! 14.50 

���r ���!t . � 
. . . . ��:g� 

8uper Sport . ,' c��I�ied 'It.: i,', . 
. 49.50 

PI:mbel l\la ('I . . • . . .  . 1 49.00 
Reflecta Twin lens refie lens . . . . 27 .50 
U.olleHicx 6x6 Fa.5 tens. . 69,50 

i\l�3�\f.
r
��

e
Sxp��(�tdrnp 1(\ 't5

n
�r�s�;' r ' : '  

. t�:�g Kodak R!woJnar 6x9 F4.5 lens . . . . . . . .  . .  . 34.50 
Grallex Series n. <l !{ lI: 4 .\4 .  F::!.5 Cooke [,-IH . .  . 99.50 
Zl'islJ S u p e r  I k o m a t  B. TC3s:lr F::? S 84.50 

Above Items Like New-except where specified. 

A L L  M E RC H A N D I S E  SOLD S U BJ ECT 
T O  1 0 · D A Y  M O N EY BACK G U A RA N T E E  

FREE W R I T E  F O R B I G  M O N EY 
S A V I N G  CATA L O G  S · I  

J. Y���I�Cmwta-[f'� E X CHANGE, INC. 
l Z 6  West 32 Hd. St., New YOl'k City 

Splendid opportunities. Prepare ill 
!Ipare time . .E,,�y Ill;.H1. No pre v io u s  
CX lwripure llcerled. COlnmon sc hool 
edllc�lt ioll s u ffi c ie n t  Send for free 
booklt,t.  " O P llortl lnit. ie! in l'botoQ:m­
phY".  rlltrticu \aT.'I a n d  reqllire!llcnt�. 
American School of Photography Dept. 2282 
3601 Michigan Ave. Chicago, III. 

/Vow. ! B U Y  FAM O U S  C A M E R A  S 
O N  C R E D I T 

• Own Q famous camera for a small down 
payment, 12 months to pay. Trade-in your 
old camera l Write for information on the 
camera that interests you, and details of our 
TimePaymenl Plan for responsible persons. 

financed through Commercia I Credit CO. 
KLEIN & GOODMAN • 18 S. 10th St., Phila., Pa. 

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

tem and silvered reflector behind projection 
lamp. Condenser system removable so that 
either 50·mm Leica camera lenses or  Hektor 
85-mm f/2.5 projection lens may be used. 
Heat absorption filter between lamp and con­
denser system. Current controlled by toggle 
switch built into rear of  projector. 

MrCROGRAIN ENLARGING EASEL : Makes use 
of microscope built into framing easel 

through which actual grain of emulsion is 
seen ; focllsing is done 
on film grain instead 
of  on image as usual. 
"When focusing with 
this new device," an· 
nounce the manufac· 
turers, "the magni fying power of  the optical 
system is  so great that the image i s  not seen 
at all, but when the grain of the film be· 
comes sharply visible the image of  the nega· 
tive is automatically brought into the most 
critical focus on the surface of the print ing 
paper." Magnification is 15 times magnifica­
tion of  enlarger. Easel provided with quick. 
adj usting paper stops permitting border to 
be varied to any width. Rigid metal con· 
struction with die-cast framing clamps. 

"S.F." REMOTE CONTROL ( $2 1 .50 ) : Robot 
camera attachment. Operates on electro· 

magnetic principle and works the camera 
with aid of  small dry cell and 15 feet of  spe· 
cial light-weight cable. Finished in chrome. 
Can be instantly attached to  Robot. By sim· 
ply pressing small but ton at  end of  cable, 
camera shutter is tripped and picture is  
t aken. "Because of  the action of the Robot 
which allows the taking of a series o f  24 
pictures without rewinding," say the distrib· 
utors, "the S.F. permits taking almost an en· 
tire roll of  film without approaching the 
camera for any adjustments. During the set 
of exposures, the photographer is not obliged 
to  disclose his presence or efforts to  the sllb· 
j ect." 

MOUNT-O-GRAPH : Device for positioning 
prints on mounts. Centers all sizes of 

enlargements on all  mounts .  Resembling 
T-square, device is simple to  use, involving 
three motions : centering picture on mat, lin­
ing up borders. and determining top and 
bottom margins. 

EAE ENLARGER ( $ 14.75 t o  $2 1 .25 ) : 35·mm 
enlarger featuring new system of  illumi· 

nation ( see drawing ) employing reflected 
light rather than direct 
diffused light. Manufac· 
turers claim coolness of 
operation, greater protec­
tion of negatives, flat·field 
illumination. Enlarger de­
signed for use with Mod· 
els A and AF Argus cam· 

eras or  with special enlarging lens and 
adapter mount. Argus adapter lens ( j/5 .6 
triple anastigmat ) has aperture slide wit h 
j '8 and f/ 16 openings. Film holder is Bake­
l i t e  m o l d e d ,  b o o k · t y p e ,  witho u t  g l a s s .  
Handles either single negatives or  strip film. 
lllumination by 100-watt pre-focused projec­
tion lamp. which is  placed at  right angles to  
the opt ical system. Thus only the center 
portion of the lamp, where flattest and most 
even illumination is  available, i s  picked out 
and reflected down through condensers. 
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Bass Continues :  
This is fun : wisecracking about myself 
and my customer friends in these little 
talks. But I'm really very serious about the 
kind of satisfaction the boys and I MUST 
give. Give good service for ten years-and 
bad service for one day-and the custom­
er's Ua goner". I can't afford to lose a 
single friend. Thatts why we're all non our 
toes". �� 

President 

A genuine ZEISS IKOX with 
] 8  {: m .  ( 7 % t h " )  Carl Zeiss 
Tess3l' F :4 .5 lens in s unl, 
mount. film pack adapter fol' 
both 4 x 5 and 1 0  x 15 em. 
packs ; one double ebony hol d ­
er. F a s t e s t  set t ing f o c a l  plane 
shutter ever des igned . . . 

one mo\'ement for speeds ( 1 3 )  from lj;; t h  to 1I2000th 
. T ime and BUlb. 'Veight 76 ounces.  Former �I�f/H���e $225 . • • •  special  at BASS 79.50 

Carrying c a s e ,  vehet lined. leather straps . . .  fot· 
camcra anel accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 3 .75  

Kalart Range F inder :l\Iodel G :  installed and srl! -
chron1zed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $32.50 

Kala1't Micromatic Synchronons Flash Gun . . . . . . .  $ 1 3 .50 
Special 'Vire f r a m e  finder "'here range finder i s  i n -

stalled . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 
Ze i s s  metal sllnshade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.25 
Ultl'asol'bon Jena Glass Filters-in metal m ounts ,  

choice o f  yellow, green o r  r e d  . • • each . . . . . . . . . . .  $4.50 
1 "  Extension tube for working within radius of  

3 0 ·' . . .  each . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3.50 
4 "  Extension tube . . .  to 12 in. . . . . . .  . . . . . . . .  $5.00 

What's a camera without an enlarger? ask ? 
Blow up your own masterpieces with one o f  
these famous BASS GUARANTEED 

ENLARGERS 
E L W O O D  M i n i atUre for 2 *- x 3 1,4 o r  smaller-I OO 

watt bUlb.  metal frames, etc . ,  less  lens . . . . . . . . . . . .  $22 .50  
E L WOOD Stud i o  E n larger-for 5 x 7 or smnller . 

Complete less lens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $27.00 
O M E G A  A-24 x 3 6  mIll . double frame 35 mill. 

dllstproof negative carrier 16 x capacity-double 
condenser,  less  lens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $48.00 

F I L M A R U S  O-for 3 x 4 rill . or 35 mm. 75 watt 
frosted enlarging lamp-red focusing filter-book 
type negatiYe carrier.  2 metal masks-2 to 8 �'2 
diameters.  With 11' : 4 . 5  anastigmat . . . . . . . . . . . . . . . .  $32 .50  

They come in grinning sheepishly with that 
camera Hthey've always wanted to own" while 
they trade it in for a still bette.r one. Just a 
peculiarity of the Ugenus photographic-urn". 
That's why we have 

USED BARGAINS 
In addition to a comprehensh'e collection of Lcira 
a n d  Contax models taken i ll trade we offer t he 
follml'ing : 
ROBOT-famous sequence -camera with TessaI' F : 2 . �  

lens with case . . . . . . . .  only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $97.50 
COlltnflex S o n n a r  F : 1 . 5  l e n s ,  carrying case.  good 

condition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $225.00  
C a n d i d  l\ficiget ; F : 4 . 5  Anastigmat, g o o d  condition. 

a t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 2 .75 
S i x - 2 0  Duo Kodak, F : 3 . 5  Anastigmat, Compu1' shut -Al�1�;s . 1£ioOJ:r·X: . .  F>t':5· ·i�i;s· · . .  

· 
. . 

· 
. . 

· ·  . .  ·:::::::::::::::::::���:�g 
Foth Derby : F :3 . 5  l e n s .  lIsed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 5 .00 
lkonta. A .  N e t t a I'  F : 4 . 5  lens,  Prontol' shutter wi t h 

Erel'cady case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20.00 
Super lkonta .A: Tessar F :3.5 lens . COtnllUl' shutter, 

coupled range finder, Eveready case . . . . . . . . . . . . . . .  $54.50  
Jcnrette D ;  2 VJ,  x 4 � ,  Carl Z e i s s  T e s s a I'  F :4 . 5  J e n s .  

Comolit' s h u t t e r ,  new . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $32.50 
KOl'elle Reflex Model I: l ike new. F : 3 . 5  lens $46.50 

Better get your copy before they become 
Hco.l lector's items" • • • they are still free. 

Bass Bargaingrams 
de" oted t o  the best i n  photographic applIances . , . 
now issued in serel'al editions . . .  so  write a t  
o!\('e and spt:'cify whether " STILL CA�IERA�" 
" )IOVIES" "LEXSES" or "�LIDE l\IA K E R S "  
fol' s m a l l  projection transparencies. 

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 O  
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You've a lways admired Leica ' s  h igh 
sta ndard of precision ,  its ca refully 
pla n ned desig n ,  its perfect photo­
g ra phic performa nce. So, why be 
satisfied with intermediates when you 
know that Leica is your ultimate 
choice ? Leica introdu ces you to un­
l imited pictoria l adventures. More 
than 500 a ccessories a d a pt Leica to 
every picture-ta king pur pose-in­
cluding ph6tom icrogra phy, photo­
macrogra phy, portra iture,  aer ia l  pho­
tog ra phy,  co py work, etc. Why not 
sta rt " Leica-ing " today? 
• Leica M o del I I Ib ill ustrated-with 

S u m m a r  #:2 lens a n d  Rapid Win der. 
Your dealer will explain the Leica 
Time Payment Plan. 

De pt. F-2 
E. LE ITZ,  I N C . ,  730 F I FTH AVEN U E ,  N .  Y. C. 

C O U N T  ON T H E  

K A L A R T 
FOR I N D O O R  ACT I O N  P I C T U R E S  

A L WAYS dependable, the I';:alart lIIi­.1'1... cromatic Speed Flash helps you to 
get unusua lly bri l liant pictures . Indoor . 

unposed groups come out clear.  ancl 
sharply defined when taken with a 
Kalart Flash. Timing's exact, regulated 
to  hairline accuracy. Your camera shut­
ter opens when the flash bulb has the 
grca t est intensity . 

It's easy to attach to any camera. and 
simple to operate . $ 1 3 .50 .  

" )..."'" e v e r  nl issed a shot  in a Ycar,  no 
t rouble ,"  writes L. 1 .  B . ,  of S a

'
n Fran­

c isco.  
"Stil l  ,,'orkin" perfectly after 1 5  

month s , and I n�can 1 00% :" says F. J. 
S. ,  A.lllCS, ]OW3 . 

KALART PRECISION DEVICES 
MADE IN U .  S. A. 

Your dealer ",ill be glad to 
de monstrate the Kalart. 

\\�rite for descriptiYe folder.  The Kalart Co. � 
Dept. S·2,  9 1 5  Broadway, New Y ork . ?\ .  Y . ,  

o r  Room 6 1 9, Taft Bldg. ,  Holly wood, Cal i f . 
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JACOB DESCHIN, conductor 0; our "Camera A ngles" department, will 
answer in these columns questions 0; general interest to amateur photog. 
raphers. I; an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, bllt Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials.� The Editor. 

Q. In one of the requests in the 
Camera Angles Round Table there was 
reference to "circle of confusion.'" Is 
there any definite way of  finding this 
circle of confusion ? I would like to 
know the circle of confusion of the x x 
1/ 3.5, 75-mm lens on my camera. Can 
you help me ?-T. S. B. 

A .  The "circle o f  confusion" designated in 
calculating a depth of  focus table for a par­
ticular lens is  not a fixed, but is a variable 
factor, as explained in our reply to P. P. A. 
in the September, 1938, issue, depending 
chiefly on whether the resulting negatives are 
to be enlarged and to what extent. In your 
case, allowing for enlargements usual with 
negatives of  this size, a circle of  confusion 
of I !  500 o f  an inch is regarded as appropri­
ate. However, a larger disk would be permis­
sible i f  only small enlargements are 1 0  be 
made. 

Q. I have recently heard of a new 
method of printing contrasty negatives 
called "Tone Separation." The exact 
details are not known to Ine. Can you 
describe it ?-F. E. L. 

A. This was explained by P .  S. 'Milne in 
an article which appeared in the  January 
26, 1938, issue of  the English photographic 
magazine, "The Amateur Photo grapher and 
Cjnematographer. "  

Q. Can you suggest a formula for 
making an ink with which to write on 
negatives or prints ?-L. R. 

A.  Such an ink may be made up  accord­
ing to  the formula given. When used on 
negatives or positives there is  a bleaching 
action which leaves the writ ing white : 

Potassium iodide 
Iodine 
Gum arabi c 
Water 

2 ounces 
. . . 90 grains 

.90 grains 
6 ounces 

Q . I would appreciate it very much if 
�-ou could describe for me the element­
ary equipment and pI'ocednre required 
properly to develop a roll of film.-E . L. 

A. Paring available equipment to the bar­
est essentials and having in mind that you 
prefer the least possible fuss, you will pur­
chase a "daylight" developing tank ; a bottle 
of  l iquid developer that  may or may not  re ­
quire  dilution, as you prefer, or a tube of  
developer chemicals for solut ion  in an i ndio 

cated quantity of water ; a bot tle of concen­
trated liquid fixing sol ution or  the  necessary 
dry chemicals conveniently available in half­
pound or pound packages ready for d issoh­
ing in water ; a graduate ; a stirring rod ther­
mometer ; and film clips for hanging YOllr 
negative strip up to dry. 

The recommendation of  a tank may seem 
an unwarranted expense, but for the  man 
with limited or no facilities the advantage 
is obvious ; it obviates the me of  a darkroom. 
The only time absolute darkness i s  requ ired 
is  when the film is  being loaded into the t ank 
and this step may be accomplished v ery sim· 
ply by suffering a few moments o f  discom­
fort behi nd a heavy barricade of hanging 
clothes in a closet corner. With the film 
loaded and the tank firmly closed, the rest 
of  the business may be done in full daylight 
or electric Ii ght. 

Prepare the developer as indicated on tlw 
bottle or package which you purchase, using 
tbe stirring rod thermometer to stir up the 
solution and to be  sure that the  temperat nre 
of the solution is  that required.  Pour the 
developer t hrough the hole in  t h e  develop­
ing tank. Leave it there for the required 
time. During the interval get your rinsing 
water and your fixing solution ready, both 
at approximately the same temperature as 
that of the developer solution. When the de­
veloping period is ended, pour out the  de­
veloper and pour in the rinsing water. Swish 
the water around in the tank for a few ,ec­
onds. Pour out the rinser and pour in the 
fixing solution. Allow a fixing period of  10 
to 15 minutes and pour out the fixer. Then 
wash for a half hour or  so, allowing the wa· 
t er from the faucet to run directly into the 
t ank. At the end o f  the washing period, at ­
t aeh a cl ip to each end of  the roll, swab o ff  
t h e  surplus water with cotton, a n d  h a n g  the 
film up to dry. And that's all there is  t o  i t .  

Q. I recently purchased a copy of 
your book, "New Ways in Photog­
raphy," and became very nluch inter­
ested in the chapter on transparencies 
and their application as  lamp-shades, 
and so on. As a result I alll now con· 
sidering a small business along this 
line-photographing custolllers and 
enlarging upon transparency material, 
IHounting upon a shade, and selling 
Ihelll to the individual customer. First, 
would I encounter any difficulty with 
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copyright or patent laws ? Second, 
please specify the required transpar­
ency materials. Third, what toners are 
available for transparencics ?-D. W. 

A. As to the first question, the making of 
transparency lampshades has been done for 
a long while by various methods and many 
persons. The principle of making lampshades 
by this method is not patented and is  free to 
be employed by anyone.  Second, Eastman 
Translite materials and Defender Adlux are 
both eminently suitable for the purpose. Both 
Translite and Adlux are double·coated, that 
is, the emulsion is  coated on both sides of 
the paper or film, whichever the case may 
be. This aids in providing the transparency 
image with plasticity and roundness. Both 
materials are available in several standard 
sizes. Third, since the emulsions are no 
different from those normally employed on 
regular printing paper, any of  the standard 
t oners suitable for regular papers will do as 
well for Translite and Adlux. 

Q. I wish to use the x x camera for 
taking pictures of the human eye and 
would like to have an additional lens 
tube that would give a normal size 
image ; that is, I to 1 .  How long a tube 
would be necessary, how far would this 
place the lens from the eye, and what 
would be the added time of exposure ? 
-Dr. A. C. S. 

A .  A "normal" or life·size image of a sub· 
j ect is  obtained at an extension which dou · 
bles the focal length of the camera lens. 
That is, with your 2·inch lens, a tube would 
be necessary that would extend the focal 
length of the lens to four inches. This same 
distance should intervene between the lens 
and the subject so that the total distance, 
from the plane of  the film upon which the 
exposure is to be made to the focused plane 
of  the subject, is eight inches. The doubling 
o f  the focal length of the lens will call for a 
quadrupling of the exposure time. That is, 
i f  the exposure calls for one second ex· 
posure with a normal set· up, the circum· 
st ances will require an exposure o f  fOllr 
Eeconds. 

Q. Will you please tell me how you 
dry your 35-mm film ? When my film is 
dry, the sprocket holes are almost 
touching. I have tried resoaking and 
re-drying, but to no avaiI.-L. R. 

A .  Drying 35·mm films requires no special 
procedure other than that the film strip be 
freed of excess moisture by passing gently 
between a "sandwich" of cotton or viscose 
'ponges and then hung up to  dry in a dust­
free place. You know, of course, that the 
film has a tendency to curl as it is drying 
but then flattens out again when drying is  
completed. Too warm a room temperature 
or too long a drying time might increase this 
(,[lIling. Dry the film within a half hour or 
an h .. ur  and take it down immediately dry. 
ing is completed. However, forcing the dry­
ing procedure through the agency of heat 
is  not good pract ice. 

Q. When using extension tubes with 
m y  l11iniature camera for obtaining 
large close-ups of small objects, will you 
tell me if it is  necessary to increase ex­
posure time and how much ?-H. K. 

A. The use of an extension tube for ob­
t aining actual size or one·to·one images of  
a given subject will call for  a total extension 
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of the lens to twice its normal distance fro111 
t he focal or film plane. As a consequence, 
the f value of the lens will be twice that in­
dicated on the diaphragm ring. For example, 
i f  you have a three-inch lens extended six 
inches from film plane to  center of lens, the 
j/8 value. for instance, will really be f /16 
and must be so considered. This will mean an 
exposure four times that required for the 
f /8 opening were the normal extension em­
ployed. Similarly, with an extension of 4� 
inches. the fi 8 value will be  fil l  and call 
for an exposure twice normal. 

Q. Could you tell me the names of 
manuals, pamphlets, books, etc., which 
would give me information on both 
ordinary and time-lapse photomicro­
graphy and macrophotography with an 
x x 16-mm movie camera ?-W. T. H. 

A. A most practical book on this subject, 
which is also a story of personal achievement 
in this field, is  "Picturing Miracles of Plant 
and Animal Life," by Arthur C. Pillsbury. 
A treatise on this subject is  contained on 
pages 323 to  338 of  a Smithsonian Report, 
1937, by W. N. Kazleff, the title of  which is 
"Moving Photomicrography." Other works 
on photomicrography include : "Photomi­
crography : An Introduction to Photography 
with the Microscope ; "  "Practical Photomi­
crography," by J.  E.  Barnard and F. V. 
Welch, and "The Student's Manual of Mi­
croscopic Technique," with instructions for 
photomicrography, by J. Carroll Tobias. 

Q. Can you tell me how practical is 
the use of a Photo flood bulb for enlarg­
ing purposes ?-S. C. N. 

A. Completely so, and particularly service· 
able when employing the diffuser type of il­
l umination and when a fairly dense negative 
may take a long time to  print, especially 
where blown up considerably. When con­
I rolled by a rheostat device, the Photoflood 
bulb may be burned at "low" for focusing 
p urposes and then burned at "high" for the 
actual exposure. A housing well designed as 
to ventilation i s  important when employing 
Photofloods. Those who disfavor Photofloods 
in enlargers complain, among other things, 
that the light intensity does not remain con· 
stant throughout the life of the bulb, that 
this intensity is considerably lowered toward 
the end, that the total life of the bulb is only 
1 % hours when used this way and that the 
bulb has a bad habit of suddenly burning 
out in the middle of  an exposure. However, 
take the one with the other and decide for 
yourself. There is something to be said for 
either side. 

Q. What is the best type of material 
to use in making a photographic light 
reflector for use as an auxiliary lighting 
unit ?-L. D. K. 

A. Any white surface will do the work, of 
course-a newspaper page, a white sheet, and 
so on. However, the  most popular home· made 
reflector is an ordinary cardboard covered 
with sheets of  the foil in which films and 
papers come wrapped. Matt foil is said to give 
the best diffusion, while others prefer the 
regular photographic white blotters. Alumi· 
nU1I1 foil, however, is  said to  afford better 
t onal values than the white blotter reflector. 
When using odds and ends of pieces of this 
foil in making a reflector it i s  important to 
glue them down to the cardboard as flat as 
possible, flattening them out under a print 
roller. 
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NIKOR 
Anti-Fog Stainless Steel 

TA N KS 

N EW ADJ USTABLE MO DEL 
for C u t  Fi l m  a nd Fi l m  Packs 

from 2Y4 x 3 Y411 to 4 X 511 
Here at last is the a d j u stable N I K O R  T A N K  
for wh i c h  thousands of serious photographers 
h a v e  been w a iting. I t  takes up to 1 2  c u t  fi l m  
or  film p a c k  negatives f r o m  2 ��  x 3 ;4" to 4 x 5"  
or postcard size.  Q u i c k l y  adj usted for any size. 
Film is inserted easily in complete darkness 
without danger of  buckling or scratching.  Re­
quires from 24 to 36  oz. of solution, depending 
on size of negative.  Made entirely o f  welded 
stainless steel  that is absolutely impervious to 
photograph i c  c h e m i c a l s. Easy to keep spot-��S

l
�y clean. Price, compl ete, $ 1 1 .50 

M o d e l  3 5  N i kor Sta i n less Steel Ta n k  

Other Models for All Roll  Fi lm 

from 35 mm. to Postcard Size 

M o d e l  35 N ikor ,  develops a roll of 35 mm. film in 
only 8 oz. of solution . .  $4. 75  

fd o d e l  33 N i kor,  deYelol)s two 3 :)  HIm. r o l l s  at s a m e  
time in 1 6  o z .  of solution . $8.25 
No.  t N i ko r, for Y. P.  ( 1 2, ) fil m . $5.75 
N o . 2 N ikor, for 2 % x 3 % "  or 6x(j  em ( 1 2 0 )  . . . . . . $5.75 

N o . 4 N i kor,  for 2 % x 4 '4 "  ( 1 1 6 )  fi lm . . $5.75 

N o . 5 N i kor. for 1 18, 125 ,  :; 0 ,  E 6  or F 6 . .  . . .  $7.50 

Extra deep N i ko r  Ta n k  (n o  reels in<"iuded ) .  for 
llrultiple developing of fou r Xo.  :j3 or Xu. 35  reels, 
three No. 1 reels ; two Xo.  2 or Xo.  4 reels ; one 
No. 5 reel ; with rod on which to string reels . . . .  $6.00 

Extra Reels,  aIJ  sizes . .  . .  . . . . . .  $2 .85 each 

N i k o r  Print  P a d d le a n d  St i r r i n g  R o d . .  . . 30c 

Insist upon genuine Nikoy Products-the original 
and only daylight developing tank made entirely oj 
corrosion-proof stainless steel. At leading dealers 
everywhere-or write : 

8 U � L'E I G H  81\O O K S  
I N C O R P O R AT E D  

127 WEST 4'l."" STREET N E W  YORK 
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Conducted by A L B  E R T G. I N G A L  L S 

IN measuring a room we lay the measure 
directly on the floor, and we do the same 

in measuring somewhat finer work, but 
when it comes to  measuring the separation 

Figure 1 :  Coordinate comparator 

of two star images on a plate this 
method is  not followed by the as· 
tronomer : too rough. Instead, he 
mounts a microscope above the 
plate, makes provision to  move it  
accurately in two dimensions of 
space, setting i t  first  above the 
image o f  a selected "standard" star 
and then above that of the star to 
be measured, and reads off the dif· 
ference on an accurate scale. At no 
t ime does the measure actually 
touch the plate, and the microscope 
permits centering by judgment on 
as indefinite an area as a star image. 
It magnifies 5X to 35X. 

Figure 1 shows a typical measur· 
ing engine of  this kind, a "coordi· 
nate comparator" made by Gaertner 
for professional astronomers' use. 
First, the carriage as a whole is  slid up or 
down the sub· base, to place the microscope 
in a comfortable position for the user. On 
this carriage is mounted the circular stage, 
showing clearly in the figure. Within it but 
obscured by other parts, is the plate, set in a 
square recess. This stage, its periphery di· 
vided into angles, may be rotated by means 
of  the little hand crank shown, and it is  
rotated until  the two star images successively 
fall under the sliding microscope. The scales 
are read at each sett ing and then the angles 
and position are determined from the read· 
ings. The microscope is  mounted on a slide. 
and runs on a long, precise screw beneath 
the slide, a screw having in this instance a 
periodic error of less than 0 .001 mm, or about 
1/25,000 inch. On the left end of this screw 
is a drum with a scale and this gives direct 
readings to  0.001 mm. The microscope reti· 
cule consists of two hairs set parallel and one 
at right angles to these. Angular separation of 
the stars may be calculated because the scale 
of the plate is known or may be computed.  
However, such an apparatus, cost ing as much 
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as a fine car, is  out of the amateur's reach . 
The plate measuring engine shown in Fig. 

ure 2 was therefore made by Lawrence A.  
Cox, one  of  the Cox brothers living at 47 
Upper Green, Mitcham, Surrey, England, 
whose telescopes and observatory have pre· 
viously been described here, and is  described 
by Harold W. Cox. They have omitted the 
circular stage, and they measure by means 
of  a two·stage carriage arrangement, obtain­
ing rectangular coordinates, probably work· 
ing out the hypothenuse by trigonometry. 

"Basically," Cox writes, "the instrument 
consists of  a frame or plate holder 1 ,  to hold 
the negative or plate, which can be  moved 
accurately in one direction along round rails 
2, 3, by means of  the fine adjustment provided 
by micrometer screw 4. These rails are made 
from lengths of %" silver steel rod pur· 
chased in very straight lengths. Motion at 
right angles to  this is made possible by al· 
lowing the microscope 5 to slide on round 
rail 6 and flat rail 7; it can b e  moved more 
accurately by means of micrometer screw 8. 
The microscope not alone travels on round 
rod 6 but is hinged on it also, and may fur-

Figure 2: The Cox apparatus 

thermore be swung back out of the way 
when required thus. 

"The micrometer screws 4 and 8, of  which 
9 and 10 are the extensions, are ordinary 
heads from L. S. Starrett metric type ma­
chine micrometers and permit an adj ustment 
range of % " ; actually, only Y2 " cm of  move· 
ment is  used. Extension 9 is kept forced 
against 4 by a spring thrust, 10 against 8 by 
gravity. When measurements are made be· 
tween star images more than Y2 cm apart 
we make use o f  a glass reference plate or 
reticule 11,  ruled with fine lines, which di­
vides it  up into sections % cm square. The 
plate is a photographic copy of a master 
ntled plate at Greenwich. Both the micro· 
scope and the plate holder can be released 
from the threaded micrometer extension, 
moved in position to bring st ar and micro­
scope coincident, and then locked in position 
by milled·head clampscrews 12, 13. Position 
i s  then read by counting off the lines on the 
reference plate or reticule and interpolating 
the rest by adj ustment of the micrometers. 

The use of the reticule serves to  reduce er· 
rors which would be  cumulative if  a long 
micrometer thread were used instead of the 
112 cm movement, also errors caused by cur· 
vatures in the rails that carry the moving 
parts_ 

"Finally, the microscope itself has a cross· 
reference, in the form of very fine scratches 
on glass on a piece of microscope slide cover, 
made with the sharp edge of a piece of 
broken quartz rod. Even after several such 
scratches have been made with the same 
edge the scratches obtained are finer than 
those obtainable by most other hand meth· 
ods. Cross-wires would be much too coarse, 
as this apparatus has a d irect reading accu· 
racy of 0.000 1 "  ( inch ) on the micrometer 
scales and, by interpolation, to 0 .00001" .  

"The reticule is  always in position and the 
photograph for inspection is laid on top. The 
two are illuminated from below by a lamp 
in  a white enameled base. Looking through 
the eyepiece of  the microscope one can see 
the cross·lines in the microscope, the star 
images, and the lines of  the reticule, all in 
focus at the same time. Sometimes the cross· 

lines in the microscope are removed 
and a fine metric scale engraved on 
glass is used instead. The lamp in 
the box 14 i s  so arranged that direct 
light does not illuminate the plate, 
but reflected light from the white 
walls gives an even illumination 
over the whole plate. As shown in 

14 the photo, the plate holder takes Ye 
plate size, but with an extra fitting 
dropped into position any smaller 
plate can be measured. 

"Owing to the fact that any other 
person making a plate measuring 
machine would have his own ideas 
about details I don't think it is 
worthwhile including them here." 

Regarding this, we agree with 
Cox and the author of page 34 : 
few wish to copy details slavishly. 

Figure 3 :  The Cox No. I Schmidt 
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Figure 4: Your scribe's pet sun·spot 

A SCHMIDT camera ( Figure 3 )  having 
a 9" mirror and 6Yz "  correcting plate 

( hence f/ 1 .5 )  has also been made by the 
Coxes, and stellar photographs taken with 
it and submitted to Lower, of San Diego, 
California, for opinion elicited the signifi. 
cant response, "the Coxes have made a 
Schmidt ! "  The images were remarkably fine 
and round. 

Now follows the sad tale of a self·inflicted 

Figure 5: The Cox No. 2 Schmidt 

joke on this department. A little later the two 
Coxes sent the photograph shown in Figure 
4. On the same day came Professor Russell's 
manuscript for his September article entitled 
"How Hot is  the Sun ? "  Calculation showed 
that something was needed to  make it  fit the 
usual two·page space-what better filler than 
this Cox picture ? Study closely the familiar 
solar rice grain background and all its other 
details. The picture was insert ed and given 
the legend, "Sunspots photographed with a 
1 2 "  reflector, by L. and H. Cox." The present 
j'eproduction is  from the same half·tone plate 
that was shown in September. 

Well, as i t  turned out, the "sunspots" 
weren't quite that-not precisely. Instead, 
they were a 1 40 times enlargem ent 0/ two 
star images at the edge of a 1 6 °  field taken 
with the Schmidt camera shown in Figure 3! 
The photograph had been sent to  demon· 
strate the quality of the Schmidt. Note par· 
t icularly the absence of coma in tbe round, 
clean·cut star images. However, there were 
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REFLECTING TELESCOPE S 
Pierce made. Theoretically and mechanically right, 

with portable mount, ready to use. 6", $125. 
RICHEST FIELD EYEPIECE 1.14" et!, .92" field $6.50. 
PORTABLE MOUNT. With rigid pipe pedestal. Mov­
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURA TE FOCUSING is easy with our spiral sleeve. 
1 ¥. "  O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED D I­
AGONAL, complete instructions. 4"-$4.00, 6"-$6.00. 
Without Eyepiece and diagonal, 4"-$3.00, 6"-$5.00. 

Free test of your mirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • I I  Harvard St. • Springfield, Vermont 

"TELESCOPES" 
and 

Supplies for the Amateur Telescope Maker 
*For a better Mirror llse Pyrex* 

6" pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in­
structions, $5.50. 
Telescopes from 2" to 20" Reflectors and Refractors, m ountings, clock drives, 
mirrors and lenses. 
Send six cents for our large illustrated Catalog. 

TINSLEY LABOR.t'TORIES 
Makers 0 /  Astronomical Telescopes and Equipment 

2035 Ashby Ave. Berkeley, California 

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 . . .  1 3 .95 
12" kit . .  14.75 Pyrex . 24.00 

Kits contain 2 glass discs,  8 grades o f  abrasives 

( fewer do not insure an optically perfect surface ) ,  

rouge, pitch or b e eswax, and instructions. 

Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

( Send for our NEW, ENLARGED, and ILLUS· 
TRA TED catalogue. ) 

. M. CHALFIN, 1 425 Longfellow Ave., New York, N. Y. 

TELESCOPES, MICROSCOPES, 
AND ACCESSORIES 

First quality objectives and mirrors, eyepieces, 
prisms, fiats, Barlow lenses, and other acces­
sories for the telescope. Kits for mirror mak· 
ers. Send stamp for catalog. 

C. W. L U S K, O ptical I nstru me n t s  
1 238 W e s t  39th Street L o s  A n geles,  Calif.  

"ALN ICO " P OW E R F�kG:::
S
M A N E N T  

1��k�r�I�O�d ��b:f�rste�e�'�16;' . 
a�¥F�Su�O _ ..... -r-=:-.Kiiil 

T I M ES O W N  W E I G H T. Useful. inter· 
esting, startling & practical experiments. 
�et of two will permit experimentation 
w ith all properties of permanent mag­
nets. H O RS ES H O E  . • . $ 1 .00 e •• 
B A R  (set of 2) . . . 5 1 . 50. Sent Postpaid. 
Xo stamps-no C . O . D .  

Interesting H.4 l n icoH catalog, B 1 �  1 0 e  

H ARRY ROSS 
S c i e n t i fi c  and Laboratory A pparatus 

69 Warren Street, N. Y.  C. 

ALUMINIZING 
N E W S U R F A C E · H A R D E N E D  A L U M I N U M  

COA T I N G S  

with greater resistance t o  mechanical abra­
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices : 4"-$ 1 . 75 ,  5 "-$2 .00, 6" 
-$2 .50,  7"-$ 3 .00, 8"-$3.50,  9"­
$4.25,  1 0 "-$5 .00, 1 1 "-$6.50, 1 2 "­
$ 7 . 5 0, and 1 2 V, "-$8.00. Larger sizes up 
to 3 6 inches in diameter on request. 

D iagonal Coatings for diagonals of the fol· 
l o,,· ing widths : 

1 '/4 "-5 0(', 1 � "-60c, 1 3/4 "-75 (, 2 " 
-$ 1 .00, 2 V, "-$ 1 .2 5  and 3 "-$ 1 . 5 0  

LEROY M. E.  CLAUSING 
72 0  Greenwood Ave • Wilmette, III. 

.. __ BUILD YOUR OWN __ .. 
Reflecting Telescope 

6 INCH KIT $3.50 
Other kits. all abrasives. mirrors, 

eyepieces, diagonals. 
JLLt;STRATED INSTRUCTIONS JOc 

Catalogue Free 
OPTICAL DEVELOPMENT CORP., Dept. 0 
1 5 60 BROADWAY NEW YORK CITY 

1 �ltl�I��O '  " ; ;'���'!.���C�����5�:!�nd \ ' I I I '�'�'t� g;vea ,n,w,," wHh .. "t p,,,;';on. It h,. 
the same 5Cale� as the lvlidget. described in our former ads in S. A. The illlJstration 
shows a full-she portion of the ooales. Any­
one wit.h weak eye-sif!:ht can easily U8e , \ 1 1 1 1 \ 1 1 1 1  I I I I / III IJ th;, ,ul,. UndoubtoolV the greate,t ,);d, 
rule value on the present market. Order 
�:�is���Yp�!�.

n
�{�ft��t��d�i���. a$�.�O� 

1 Cash or C.O.D. Circul3r11 free. 

Q I Gilson Slide Rule Co., Stuart. Fla. ,'f\ \ \ 1 1 1 1 1  I " , I Slide Rule Makeruinu 19 15  
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r----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 TY. 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  

4 "  . . . . . . . . . . . .  $2.95 PYREX . . . . . . . . . . . . . . $4.00 
6" . . . . . . . . . . . .  3.75 PYREX . . . . . . . . . . . . . . 5.50 
8"  . . . . . . . . . . . .  6.50 PYREX . . . . . . . . . . . . . . 8.00 

1 0" . . . . . . . . . . . .  9.75 PYREX . . . . . . . . . . . . . . 1 3.75 

O T H E R  SIZES P R O P O RT I O N AT E L Y  LOW 

Each kit has 2 glass discs.  COl'reet t hickness tempered 
pitch, rouge, 8 assorted abrashes ( fewel' may not giYC 
perfect optical surface ) .  instruct ions, etc. 
F R E E  A L U M I N I Z E D  D I A G O N A L  with each kit 
6"  kit with book "Amateur Telescope Making" . . . . . .  $6.25 

ALUMINIZING 
CHROMINIZING 

Aluminum used now contains chromium to  p]'oduce a 
harder . s uperior reflecting surface. P l'1ces remain as 
before. 

6"-$2.50 8"-$ 3 . 5 0  1 0"-$ 5 .00 

Other Sizes Proportionately Priced 
lIIIRRORS TESTED FREE OF CHARGE 
M I R R O RS. A L L  S I Z ES. M A D E  TO O R D E R  
P R  I S M S- E Y E P I  E C E S -A C C E S S O  R I  E S  

FREE catalog Telescopes, i11'icro8copes, B illoClllar8� 
etc. Instruct ions for Telescope l\lakillg� l O ¢ .  

PRECISION OPTICAL SUPPLY CO. 
1 0 0 1  E .  1 63 rd Street New York City 

You Audit the Accounts 
of your Treasurer. 

Why not your Insurance? 
After a l l  i t  i s  the 

Basic Assurance of your 
Investment 

L. S.  TREADWELL & Co . . I N C. 
I N D E P E N D E N T  & U N AF F I L I AT E D  A D V I S E R S  

1 1 6 J O H N  S T R E ET N E W  YO R K  

L O M A R A 
POCKET M ICROSCOPES 

HANDY . PRECISE 

\Vith o r  

w ithout 
stand 

For all types 

of r e s e a r c h  

work, at honle, 

in the labora­

tory and afield. 

Will serve the 

engineer. medical 

111<111, chemist, 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. 

Various models 
magnify 

15x to 1410x 

$7.50 
and up 

For detailed in/ormation address 
Dept. S.A. 2 

C. P. Goerz American Optical Co. 
3 1 7  EAST 34th ST R E E T N E W Y O R I< 
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THE BEGINNER'S 

CORNER 

BUGBEARS of the tyro's first telescope 
include the mounting for the diagonal. 

From S.  R. B .  Cooke, Assistant Professor of 
Metallurgy at the Missouri School of Mines 
and Metallurgy, Rollo, Mo., and an amateur 
astronomer, we have received the following : 

"Seldom have I seen in your columns a 
description of a satisfactory, easily made, yet 
rigid. secondary mirror support. I send a pho. 
tograph of a type of support which I have 
used for 15 years in reflectors from 6" to 20" 
aperture. During that time I have found it to 
be the essence of rigidity, possessing the add­
ed merit of rapid adjustability. I do not claim 
originality of design ; in fact the first tele· 
scopes in which I saw it used were those 
manufactured by Mr. J.  T.  Ward, of Wan­
ganui, New Zealand. I strongly believe that 
a similar support was used by Browning, of 
London. 

"My first reflector was a six inch, made in 
1923 according to the articles by Ellison in 
English Mechanics. The flat support was 
made of the crudest materials, by the use of 
simple tools s tich as hacksaw, file, and a kit 
of bicycle tools, and i t  performed perfectly. 

"The photograph shows at the top a com­
plete assembly for a 12"4 "  Cassegrain, and, 
below, a flat mount from a 10%" Newtonian, 
the last·mentioned instrument having been 
made for selenographical work [ study and 
mapping of lunar detail .-Ed' ] .  A is  a strong 
steel ring, which fits just outside or  within 
the tube proper. At positions 120 0  apart on 
the steel ring, three bolts, C, pass through 
square holes cut in the ring. The fit is  easy. 
These bolts are riveted to  flat strips of spring 
steel, H, which form the spider. A sleeve, 
B, fits over the square portion ( shown near 
C) of each bolt, and tension on the spider 
system is  maintained by the knurled nuts D. 
The support for the mirror mount is  a three­
armed steel spider, L, each arm being slotted 
and firmly bolted to a spring steel spider arm. 

HG is  a brass tube holding the mirror. It 
is  firmly attached to a circular steel plate by 

TELESCOPTICS 

( Continll ed from preceding page ) 

signs of coma elsewhere for your scribe went 
straight into a coma. especially when it 
turned out that the photo had been correctly 
described in the original Cox letter. Here­
after, this department is  wearing two pairs 
of specs. 

Several months have elapsed since the mis­
named photograph was published. No reader 
has written the editor to  apprise him of the 
error. No doubt all you readers noticed it, 
of course ! For kindly forbearing to write in 
about it all  are thanked. Their innate tender­
heartedness has been quite touching. 

So your scribe's face is red, red, red, almost 
infra·red, and now at sight of a sunspot pic· 
ture he simply breaks down and sobs. 

M ORE recently the Coxes have sent Fig­
ure 5, showing their No. 2 Schmidt 

job, an /1 l .5 with a 12" /10.75 primary and 
a 6%" correcting plate. It covers a full 20° 
field. The cell for the correcting plate is all 
metal and alone weighs 120 pounds. Two 
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means of the three adj usting screws F. A 
helical steel spring fits over each adjusting 
screw and, for rigidity, is  maintained at con· 
siderable compression. These springs are 
shown in the flat mount in the lower portion 
of the photograph. 

"The mirror mount i s  attached to the 
spider by means of the elongated nut E. This 
screws on to a bolt attached to  the circular 
steel plate, and which passes through a hole 
bored or drilled in the heavy steel spider. 
E is  long, to facilitate attachment in the rela· 
tive gloom of the interior of the t tl be. 

A 

E 

F G B D 
A secondary-support assembly 

"The secondary mirror is  adjusted cen· 
trally by the knurled nuts D. Collimation is 
effected by the adjusting screws F. 

"K is a light·weight metal cover which 
slips over the brass mirror mount when the 
telescope is placed away for the night. 

"Professor W. H. Pickering stated that the 
New England climate was the world's worst, 
as far as observing was concerned. It could 
not possibly be  worse than the Ozark climate, 
in this respect. After ten years of it I find 
myself longing for the steady New Zealand 
atmosphere." 

When a prism is used for a diagonal the 
mount will of course be modified accord· 
ingly. Few types will need so fine a mount . 

doors, similar to those in Figure 3, show 
slightly on top of the tube ; these bed down 
on rubber seatings. 

To the J ollrnal of the British A stronomical 
Association, Vol. 48, No. 8, the Coxes have 
contributed a 5·page article describing their 
work in figuring the correcting plate and 
making the film holder. Too long to reprint 
here, your scribe will lend it for a brief time 
to any who seriously aspire to make Schmidts. 

FOURTH Cox item is  a chronograph ( Fig.  
ure 6)  "for use in our observatory," as 

they describe it. "We experimented with 
various forms of recording, one of them be· 
ing that of burning holes in the paper by an 
electric spark. The voltage of the ordinary 
house supply was stepped up by a trans· 
former, about 700 volts proving best for the 
paper we were using, and one side of the 
output was connected to  a platinum point 
fixed to the armature of the magnets and the 
other side to the metal track over which the 
paper runs. The impulse from our clock, a 
Synchronome having an accuracy of about 
one second per month, actuated the magnets, 
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hringing the platinum point into contact with 
1 he paper, which was not sufficient to  act as 
an i nsulation from the metal track. 

"However," they continue, "this method 
was abandoned, as the sparks made inter­
ference with the radio used for giving clock 
checks against Greenwi ch. ( W e  did this hy 
connecting the radio receiver in place of the 
personal switch and then comparing record­
ings of our clock against that of Greenwich, 
and hy this method we can check to an accu­
racy of ahout 0.1 second every day. ) We are 

Figu.re 6: The Cox chronograph 

now recording with the two siphons shown 
in the photograph, fed from a small tank of 
ink fixed to the inside of  the track_ One of  
these is  fed from the  seconds contact on the  
clock and  the  other from the  half-minute  im­
pulses and also from the personal switch." 

PRINCIPLE o f  a simple micrometer for 
measuring angular diameters, also for 

relative measurements of detail on Jupiter 
and 01 her planets, i s  shown in Figure 7, re­
drawn from a sketch by F. L. Frazine, 1016 
1 7th Ave.  N., SI. Petersburg, Fla.  Adapter 
tube for connection to  telescope. Brass plate 
soldered to this. To that, in turn, is  soldered 

G U I D E:  rl STOP P I� PI N -_, 

Figure 7 :  Frazine's micrometer 

a bracket to support eyepiece, the eyepiece 
alone being sketched in on the drawing. 
Rider on plate .  

Lap one edge of plate straight. Drill '%," 
hole in center. Cement s i lk fiber or spider 
web across hole and at small angle with 
straight edge of plate. Second fiber is  ceo 
mented to  copper wires shown, and adjusted 
parallel and precisely over the first by bend­
ing these wires_ At same t ime rider i s  at 
right·hand stop. "As I have constructed it , "  
Frazine says, "the full scale reading equals 
50 seconds and the scale is  in 25 divisions. 
I find the micrometer is  accurate to  about 1 
second of arc_ To calibrate it, I timed a star 
from web to web when the  webs were set 
wide apart ." 
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Bausch Be Lomb Navy Telescopes 
Sai d to h av e  cost in  excess of $ 1 30.00 

Formerly used on l a r g e  c a l i b e r  guns. An excellent finder. 
'j lenses,  achrom atic telescope tube, el'eetor dl'a\v tube a n d  
eyepicce draw t u b e .  Excellent f o r  spotting g a m e .  Object 
Lens 2 " ; m agnifies any power from 3 to  1 0 ;  Exit pupil 
0 . 2 '  t o  0 . 0 9 " .; Eye Lens 1 5 / 1 6 " .  Cross Hairs.  Angular �\��� �?�:. to 2 0 ° ; Erect i m a ge. All  bronze. $12.50 
Keuffel Be Esser Navy Telescopes 

S u i table  for terrestr ia l  use. Two s i zes. 

I�\ �. ) \ , It)l � -. �.I., 
1 1 )  Gll n  metal finisll, tube 1 % "  by 1 1 % ", it" O . G  . 

. .\ (jj ustable Cross Hairs. Micrometer fOCllS control. 
}:reding system. Eyep iece. Magnification 4 power. \Vt. 
2 l bs.  $6.00 
(2) G u n  m e t al finish,  t ube 1 '%" by 15%". 29 / 32" 
0.0.  A d j u s t a b l e  Cross H a i r s .  Micrometer (0(,11$ conlrol. 
}:l"cc'l ing system. Eyep iece. Magnification <1 power. \Vt. 
4 lbs.  $ 8 . 5 0  
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Prismatic Rifle Sight & Observers' Scope 

B A U S C H  & LO M B  O P T I C A L  SYST E M  
Mnde b y  \Varner & Swasey. 6 power. Consists (If 
achromatic ocular & objecth'e lens.  calibrated reticule 
with Cross Hairs, 2 hi ghly polished pl"iSIll S firmly set 
i n  soli d  cast bronze frame with soft rubber eye -cup. 
:\Jierometer adjustments for yardage and \\· i n dage. Used 
on I{rag. Enfield, SHag€',  Springfield, etc.  Fits any bolt 
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$ 7 .50 
U n ited States Army 

Liquid Compass 
M ad e  by S p e rry G y roscope 

Co. 

With magnifying lens, solid 
bronze rugged frame, jewel 
bearing needle floats in 
stabilizing fluid.  With ruS­
set leather case. Fine for 

3f:.;
s
i 'l:!�\iiJ.8" $195 

UNITED STATES NAVY AEROMARINE COMPASSES 
SUITABLE FOR CAR, BOAT OR PLANE 

"ST AR" MADE TO NAVY SPECIFICATIONS "RITCHIE" 

Electric Blowers 

2 % "  intake, 2" x 2" 
outlet. 
Cast alum inum hous-

ing . . . . . . . . . . . . . . . . . . . . . . . .  $7.85 
Cast iron housing . . " 6.00 

An'li]able in  6 ,  12,  32,  
110 H)lt £1 . (" . ,  110 Y .  a . c . , 
1 1 0  Y .  u n iyersal. Spcrify 
type and roIlage desired. 

Edison Motor 
1 1 0  volt a . c .  or d .c .  
w i th  gov e rn o r .  1 0  
watts. Double shaft. 
Price $3.50. Variable 
Rheo s t a t  for above  

$.9 5 

All aluminum, liquid 
filled bowl, light weight .  
spherical lens ,  rotating 
comn3SS eard mounted 
on jewel bearing aetu­
ated by cobalt steel 
magnets. Stable lub­
ber line. wide space 
graduations. Indepen­
dent compensation for 
X S and E W takes 
care of local magnetic 
disturbances permitting 
close adjustment very 
Quickly. Price $ 1 2.50 

NEW PARABOLIC GLASS 

SEARCHLIGHT MIRRORS 

FO CAL GLA S S  
DIA. LE:\GTH THICKNESS PRICE 
24 in. 10 in. it in. $50. 
3 0  in. ] 2 1,6  in. T�;: in. 55. 
36 in. 1 4 % in. 1\; In. 75. 
Mirrors wcre m a de for the U. S.  Army & 
?\ avy by Bausch & Lomb and Parsons of 
England. Perfectly gTound and highly 
polished t o  a very accurate parabolic sur­
face. HeH\'ily siher plated and coated 
with a moisture and heat resisting paint.  
A few larger and smaller sizes in  stock. 

Hand Cl inometers, Pendant 
u .  S .  Army Engineers . Geologists, Surve)'ing. 
)lapping, etc. Magnifying Eyepiece. $350 

Navy Light­
weight % 

Mile Portable 
Searchlight 

Cast alum inum & 
b r o n z e  h O ll s i n g .  
Complete with car­
rying case.  Mangin 
type parabo) ie glass 
reflector. Made by 
C. E .  and Nat'} 
XRay. 5 inch (lialll ­
eter.  Complete with 
choice of 6 .  1 2  or 32 
y o I t 1 a m p .  R e g .  
Price $24 .00 .  $4.95 

All bronze and 
a luminum, liquid 
filled c y l i n d e r ,  
light weight. cyl­
indrical lens, ro­
ta t i ng  c o m p a s s  
eard mounted on 
j ewe l  b ea r ing ,  
stable lubber line, 
wide space grad-

uations 0 

P r i c e  $1 

A L L  S I Z ES 

Ji:euffel & Esser. 
H e r s c h e d e ,  s i l v e r  
s('ale graduated in 
degrees. Automatic 
needle locking de­
vice, compensated, 
jewel bearing. Fold­
ing hairline sight. 
Complete in )Ja­
hogany box and 
cover · 3 /f square. 

$250 

BATTE R I ES 

Cells are in excell ent condition. Complete with solu­
tion. connections a n d  trays. Prices below are about 
1 0 ,/c of regular market pl"ice. A\'erage life 20 yeal"S. 
Two-year unconditional Guarantee. 

Amps. 1 50 . . .  I S7.  
. . 225. ..  

262. . .  300. . .  3 7 5  . . .  450 . 
75  • 

3 7 .  
2 5 .  
1 1 .  

Ea. $4.50 
4 . 5 0  . .  4.50  . .  4.50 . .  5 . 0 0  . .  7.50 . .  1 0.00 . .  3.50  . .  3.00  

Pair 3.00 ..  2.00 

B I N O C U LARS 
)Jade in France. 
Excellent quali ty,  
s ub s t an t i a l  c on ­
st ruction, body is 
a l u m i n u m  a l l o y  
with black vulcan­
i l e .  dull mounting�. 
Jointed bars for in­
terpupillary adjust­

ment. Lnivel'sal focusing wi1h separately focus­
ing right eyepiece . genuine large oculars. Loops  
and neck strap, s t iff leather case with shoulder 
strap. 
Power .  S x. Obj. dia . 3 0  mm . •  field view at 1 . 0 0 0  
yds.  1 2 0  yds. , ocular dia. 1 8  ll1m. Price$ 1 9.50 
Power. 8 x, Obj. dia .  26 nllll . .  field v iew at 1 . 0 0 0  
yds.  120  yds . ,  oc-ular dia . 1:) mm. Price$ 1 6.50 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC. , Dept. S. S . ,  1 05 Fulton Street, New York City 



PROCEDURES IN EXPERIMENTAL 
PHYSICS 

By fohn Strong, Ph.D. 

TH E  experimental, in contradistinction 
to  the theoretical, physicist must be 

thoroughly at home in the laboratory, de·  
vising and inventing, constructing a wide 
variety of  apparatus, and capable of  do­
ing refined mechanical work in many trades 
and skills. Laymen frequently inquire for 
treatises on these skills, only to  learn that 
many of them have never been exposed in 
written form ; one scientist learns direct 
from another-if he happens to be near that 
other. Now, in this unusual book, Dr. Strong, 
the well-known pioneer of the process of 
aluminizing mirrors by evaporation, as­
sisted by four other scientists who have 
mechanical leanings, has assembled a wealth 
of  useful data of a wholly practical kind for 
the constructor, experimenter, and skilled 
craftsman. In 15 chapters the following are 
covered : laboratory glass blowing ; optical 
work ; high vacuum technique ; evaporation 
and sputtering ; using fused silica ; electrom­
eters and electroscopes ; Geiger counters ; 
vacuum thermopiles ; light sources, filters, 
and optical instruments ; photo-electric cells 
and amplifiers ; photography in the labora­
tory ; heat and high temperatures ; materials 
of research ; construction and design of in­
struments and apparatus ;  molding and 
casting. The many clear, lucid illustrations, 
drawn by a man who comprehends the work 
himself, reveal fully as much as the text. 
Advanced amateur telescope makers will 
discover that the chapter on optical work 
presents in  detail the methods of D.  O. 
H endrix, head optician at the :vIt. Wilson 
shops-the first time a professional optician 
has made his methods public. The valuahle 
illustrations of this chapter were drawn by 
Roger Hayward, an amateur telescope 
maker and architect. ( 642 pages, 6 by 9 
inches, numerous illustrations . )  -$5.10, post­
paid.-A . G. J. 

COLOR PHOTOGRAPHY FOR THE 
Al\IATEUR 

By Keith Henney 

QUESTIONS constantly arise in the minds 
of amateur  photographers regarding the 

possibility of working with color. Is i t  diffi­
cu I t ?  Is it  too expensive ? Are the results 
worth the necessary efforts ? The author of 
the present book has answered these ques­
tions in clear and concise style, giving the 
amateur photographer all the available in­
formation regarding the various color pro­
cesses-fundamental principles, films ancl 
filters, transparencies, separation negatives, 
and color printing processes. He names 
names and estimates costs. ( 281 pages, 6 by 
8lh inches, illustrated, including several col­
or plates. ) -$3.60 postpaid.-A . P. P. 

THE YANKEE CHEESE BOX 

By R obert Stanley McCordock 

IN the histories of the navies of the world 
there was probably no other departure 

from traditional naval principles so sudden 
and of such enormous significance as the 
construction, during ollr Civil War, of the 
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ironclads, the Monitor and the Merrimac. 
Here we have the fascinating detailed ac­
count of the construction, the incidents lead­
ing up to the important battle between these 
two vessels, the battle itself, and the comment 
of newspapers and experts throughout the 
world. Chapter heads will indicate the scope : 
Dixie Experiments ; Swedish Genius ; A 
Strange Craft ; "Ericsson's Folly" ; Panic 
Grips the North ; The North Hails the 
"Cheese Box" ; The Confederacy Rejoices ; 
The D emand for Ironclads ; The North 
Dreads the ilJerrimac's Return ; John Bull 
Studies Naval Architecture, and so on 
throughout the existence o f  these two tradi­
tion-breaking vessels. This concise story of 
the first fighting ironclads i s  as interesting 
as it  is  important. ( 470 pages, S'7j, by 8 % . )  
-$3.10 postpaid.-F. D. M. 

SUNDIALS 

By R. Newton and Margaret L.  Mayall 

THE best hook on sundials. Its authors, 
one a landscape architect, the other a 

professional astronomer, p ll hlished nine arti­
cles on sundial design in Scientific American 
in 1934-35. Those articles, with much added 
discussion and instruction and many fine 
photographs of unusual dials, are now em­
bodied in this all-around book which gives 
instructions for designing precise dials that 
tell the time and are far more than con­
venient bird-roosts to ornament the gardens 
of unscientific people. A really practical 
book. ( 197 pages, 5% by 7% inches, illus­
trated. ) -$2.10 postpaid.-A . G. I. 

SUBMARINE 

The A utobiography of Simon Lake as told to 
Herbert Corey 

A MONG the important inventions of the 
ft past century, that which gave us the 
modern submarine i s  outstanding. While 
Simon Lake was not the inventor, he  was one 
of the earlier developers and the story of his 
trials and tribulations in working with this 
monster of the deep makes fascinating read­
ing. Mr. Lake is a colorful character indeed. 
He has definite ideas regarding the fut lire 
of the submarine both in war and peace, and 

« 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. 

these, too, make interesting reading. We 
hope that he is wrong in making this state ·  
ment : "I do not believe that  a battleship can 
be built that will be impregnable under sub­
marine attack." ( 303 pages, 5lh by 814,  il· 
lustrated . )  -$3. 10 postpaid.-F. D. M. 

ELECTRIC WELDING 

By Morgan H. Potter 

P RACTICAL in every sense of the word. 
this book covers the fundamental prin· 

ciples of the various types of electric arc 
welding, describing equipment and methods 
for obtaining the best results under varying 
conditions. It deals with the various types o f  
metals that can be welded, and tells specific­
ally how the process should he carried out 
with each. ( 77 pages, 6 by 9 inches, a large 
numher of drawings and photographs . ) ­
$ 1 .35 postpaid.-A . P. P. 

WOOD PRESERVATION 

By George M. Hunt and George A .  Garratt 

A COMPREHENSIVE treatment of the 
suhject of wood protection against de­

cay, insects, and other agencies of deteriora· 
tion. Covering first the field of  wood preserva­
tion and agencies of wood deterioration, this 
volume proceeds to discuss in minute detail 
wood preservatives, preparation for treat· 
ment, processes, properties of treated wood. 
and related subjects. Architects, executives. 
foresters, lumbermen, treating-plant opera­
tors, and others will find i t  a valuable refer­
ence volume_ ( 457 pages, 6% by 9%, well 
illustrated.)  -$5.10 postpaid.-F. D. IlL 

Books Recently Received 

A HUNDRED YEARS OF ASTRONOMY 
-By R.  L. Waterfield.-A plain, direct,  UI1· 
varnished, and non-technical account of  the 
main development of the science of astrono· 
my. An excellent book.- ( .526 pages, 5% by 
8% inches, 2 illustrations . )  -$5.85 postpaid. 
. .  _ THE NATION'S FORESTS-By Wil­
limn Artherton Du Puy.-A popular book 
on forests, forestry, and lumbering in the 
United States. ( 264 pages, 6 by 9 inches, 
richly illustrated. )  -$3.10 postpaid. . . . 
ARCHITECTURE OF THE EARTH-By 
Prof. R. A. Daly.-A broad, semi-popular 
treatise on the most magnificent aspect of 
geology : geotectonics. Stupendous natural 
forces play with millions of square miles o f  
the earth's crust as if it were a toy, and their 
study i s  one of  absorbing interest. ( 2 1 1  
pages, 4'� b y  8% inches, 152 illustrations. )  
-$3.10 postpaid. . . . SAGAS O F  THE 
EVERGREENS-By Frank H. Lamb .-A 
romantic account of the history, cultivation, 
and present use of the many kinds of ever· 
greens, native and exotic. ( 364 pages, 5 '/" 
by 8V2 inches, many illustrations . )  -$3.60 
postpaid . . _ . HIGH IRON-By Lucius 
Beebe.--A hook of trains, essentially a col· 
lection of historical photographs of engine., 
and trains of the 'sixties and 'seventies, of  
modern trains and engines and a very read­
able discussion of each. ( 225 pages, 8 by 11 
inches, about 1 75 illustrations . )  -$5.10 post­
paid. 
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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 B ar 

Editor, Sci entific American 

TRADE MARK­

LAND MARK 

I N a  decision of monumental importance 
in trade-mark law the Supreme Court of 

the United States upheld the exclusive right 
of the plaintiff to use the trade mark 
NU-ENAMEL on enamel paint products and 
sustained the validity of the registration of 
the trade mark under the Federal Trade 
Mark Act of 1920. 

Under the common law, descriptive words 
were not regarded as valid trade marks be­
cause it  was believed that to confer upon 
anyone the exclusive right to use such words 
in connection with a product would unduly 
restrain competitors in the description and 
designation of their products. Slowly but 
surely, however, the doctrine of secondary 
meaning has developed. Under this doctrine 
where, through prolonged exclusive and ex­
tensive use of a trade mark, a descriptive 
name has acquired a secondary meaning in­
(licating the source or origin of  the merchan­
dise to which it is applied, the name will be 
protected as a valid trade mark. The Federal 
Trade Mark Act of 1905 which provides for 
the registration of trade marks does not rec­
ognize the doctrine of secondary meaning 
and descriptive words cannot be registered 
as trade marks under this act. This led to 
certain practical difficnlties, one of the most 
serious of which was that American concerns 
engaged in international business were un­
able to register their trade marks in foreign 
countries unless they were first registered in 
the United States and consequently owners 
of descriptive trade marks, being unable to 
register them in the United States, could not 
register them abroad. To meet this situation 
a trade-mark act was passed in 1920 which 
permitted the registration of descriptive 
marks. 

There is a very important distinction be­
tween the Trade l\lark Acts of 1905 and 
1920. A registration under the Trade }\Iark 
Act of 1905 is prima facie evidence of owner­
ship by the registrant . This is  not true of a 
1920 registration_ Prior to the present case 
there has been a great deal of uncertainty as 
to the nature and scope of the Trade l\Iark 
Act of 1920. In the present case the Supreme 
Court held that under the Trade l\lark Act 
of 1920 a descriptive word may be registered 
as a trade mark. The Court also held that 
a registration under the 1920 Act gave the 
registrant the right to  sue in the Federal 
Courts and to recover treble damages should 
the defendant be found to infringe the trade 
mark. The principal distinction between reg­
istrations under the 1905 and 1920 Acts, 
according to the Supreme Court, is to be 
found in the fact that since the 1920 registra­
t ion does not carry with it any prima facie 

evidence of ownership it is necessary for the 
registrant to prove in court that he is the 
owner of a trade mark registered under the 
latter act. 

In the present case the Court found that 
while the words NU-ENAMEL were descrip­
t ive they had been so widely used and ex­
tensively advertised by the plaintiff that they 
had acquired a secondary meaning indicat­
ing that the enamel product so labeled orig­
inated with the plaintiff. Under these cir­
cumstances the Court held that the trade 
mark was valid and was the exclusive prop­
erty of  the plaintiff. The importance o f  this 
decision resides in the fact that the Supreme 
Court has recognized the following prin­
ciples : 

1 )  A descriptive trade mark may be regis­
tered under the Federal Trade Mark Act of 
1920. 2) A descriptive name or word may be­
come a valid trade mark if  it acquires a sec­
ondary meaning. 3) The owner of a 1920 
Federal Trade Mark Registration is ent itled 
to  bring suit in the Federal Courts for treble 
damages against an infringer. 

MUFFLED 

A N individual is sometimes restrained 
J-l. from manufacturing and selling an arti­
cle which the rest of the public has a perfect 
right to make, use, or sell. This situation 
arises where the individual acquired infor­
mation regarding the article by unfair or 
fraudulent means. 

This principle i s  illustrated by a recent 
case in New York in which a manufacturer 
of  silk scarfs or muffiers sought to restrain 
a competitor from manufacturing a similar 
scarf or muffier. Plaintiff had conceived of 
the idea of printing on a scarf, in which the 
pattern depicted football and other collegiate 
scenes, a pennant with the authentic color, 
seal, and name of a particular school or col­
lege. To reduce the expense of manufacture 
the plaint iff  had his printer prepare a master 
screen for printing all of the scarf with the 
exception of the pennant. The master screen 
was formed so as to accommodate a small 
insert screen which would print the pennant 
on the scarf. In this way the same master 
screen could be used with different insert 
screens so as to print scarfs having the pen­
nants of the many different colleges. The 
Court fonnd that the printing of  scarfs in this 
fashion was an original creation and that 
certain former employees of the printer who 
prepared the screens for the plaint iff and 
who had acquired knowledge as to the man­
ner of printing the scarfs while employed by 
the printer subsequently, for a consideration, 
made for the defendants a copy of the dis­
t inctive screen employed by the plaintiff_ The 
Court also found that the defendants knew 
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that the former employees had acquired the 
information when employed to make scarfs 
for the plaintiff and that they were fraudu­
lently abusing the trust which had been im­
posed in them when they imparted this 
information to the defendant. Even though 
the scarfs had been published the Court held 
that i t  would restrain the defendants from 
manufacturing, exhibiting, and selling scarfs 
of this type because they had acquired the 
information by unfair means. 

In this connection the Court stated : 
"Defendants had a legal right to copy and 

to sell as their own creation the exclusive 
model designed by the plainti ff i f  the model 
or an inspection was procured by fair means, 
bllt defendants had no right to obtain the 
plaintiff's trade by unfair means." 

P AJ AMA CRISIS 

IF by chance any of our readers are of slleh 
a t emperament that to enjoy a good 

night's sleep they require individual and dis­
tinctive pajamas, we recommend that they 
patent their pajamas. 

In a recent case for unfair competition in­
volving paj amas the Court held that in the 
absence of patent protection anyone is  at 
perfect liberty to copy the pajamas made by 
another. In the case in question, the plaintiff 
manufactured a man-tailored type of paj amas 
for women, having witty statements and 
slogans imprinted on the garment. The plain­
tiff contended that the defendant had copied 
its pajamas and asked for an injunction to 
restrain further copying. 

The Court refused to  grant an inj unction, 
stating : 

"Since plaintiff has placed the pajamas 
upon the market without securing the pro­
t cction of the Patent Laws, it  thereby pub­
lished the design of the pajamas and no 
longer has any exclusive property right * * * 
In the absence of a showing of any unfair 
competition, such as an attempt by the de­
fendant to mislead or deceive the public or 
to 'palm off' its product as the plaintiff's, 
equity will not aid plaintiff by restraining 
another from copying and selling the art icle 
in question." 

WHAT Is A B OOK ? 

WE have heretofore pointed out on this 
page t hat dictionary definitions and 

popular interpretations of the meaning of 
words are sometimes disregarded by the 
copyright law. An example of this is  the 
rather liberal interpretation given to  the 
word "book." 

A recent suit for copyright infringement 
imolved a copyrighted chart to be used in 
analyzing handwriting. The chart consisted 
of a single sheet of paper divided into small 
rectangular subdivisions, each subdivision 
containing an illustrative specimen of hand­
writing and a description of the supposed 
characterist ics of  a person having that type 
of handwriting. The Trial Court held that 
the chart was not proper subject matter for 
copyright and dismissed the suit. The Circuit 
Court of Appeals, however, disagreed with 
the Trial Court and sustained the copyright . 
In reaching its decision the Court of Appeals 
pointed out that under the rules of the copy­
right office the chart was a book and that a 
book was proper subject matter for copy­
right . 
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Experimenters-Schools-Field Workers 

An Accurate Balance 
at a price within the reach of all 

Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact-No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

Now permissible for auxiliary use in 

drug stores (N. Y. C. Serial B17.>  

Neyer before a balance with 
all these exceptional features! 

Finest Quality-Made of tested materi­
als .  Its construction will appeal to labo­
ratories desiring the best equipment. The 
Bakelite cup is unaffected by practical ly 
any substance that can come in contact 
with it : the tool steel knife edge and 
agate bearing will give long life and ac­

curacy. 

Extreme Sensitivity-Weighs to one 
decimal point farther than the usual low· 

priced counter scales and serves nearly 
every laboratory purpose short of p recise 
analysis. The capacity of 100 grams is 
ample for the delicate weighings made 
in the usual course of teaching, organic 
synthesis, experimental work, com­
pounding, photographic work, etc. 

Compact-Convenient-Does not monop­
olize a laboratory table. Placed on the 
desk of the busy technical executive, i t  
will  soon become indispensable. 

Its small size makes i t  possible to carry 
it on inspection and testing trips at a 
distance from the laboratory. It is small 
enough to be carried under the arm or 

in an overcoat. 

Graduated in either the Metric System 
( g,rams ) or the Apothecary's System ( grains, 
drams and oUl'lces ) .  In ordering, please in. 
dicate which of these you desire. 

BENNETT BALANCE 
$8.00 plus 40c Postage 

TECH EDITORIAL SERVICE 
2 6  West 40th Street, New York, N. Y. 

S C I E N T I F I C  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  
ADVERTISERS 

February 1939 
Allied Engineering Institute . . . . . . . . . . .  . 
American School of Photography 
American Telephone & Telegraph Co . . . . .  
Aristo Import Co. ,  Inc . .  . 
Arith-�fagic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Automobile Research Burea ll . .  

1 0 5  
1 1 9  

6 9  
1 0 ', 
1 0 5  
1 0 5  

Bannerman,  Francis, Som; . .  I O ;j  
Bass Camera Company 1 1£1 
Bassett. J. H.,  & Co. 105 
Brooks, Burleigh, Inc. 1 :2 1  
Burl,e & James, Inc. . .  1 1 8  

Central Camera Companr. .  ] Hf 
Chalfin, M. . . . . . . . . . . . . . . . . . . . .  123 
Chicago Gear Works . .  1 05 
Chicago Wheel & Mfg. COml)�iiY . . .  . . . . .  . . . . . . . .  1 1 1  
Clausing. Leroy M. E .  . .  1 2:) 
Cohen's, Abe, Exchange . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  1 1 7  
Corn Exchange Bank Trust Company . .  1 0 9  
Cortina Academy . I I I  
Crescent Tool Company. .  . I I I  

Evans. Victor J . ,  & Co. . .  1 1 1  

Fink-Hoselieve C o  . .  Inc. . . . . . . . . . .  1 1 9  
Fork Union �filitar.V Academy . . . . . . . . . . . . . . . . . . . . . . . I I I  
Fortuny's Publishers . .  . . . .  1 0 9  & 1 1 1  
Fotoshov, Inc. . .  1 1 7  

General Electric Company. . . . . .  1 1  j 
Gilson Slide Rule Company . 1 2:] 
Goerz. C .  P . .  American Optical Co. . . .  . 1 2 �  
Gordon Laboratories . .  I I I  

Hamilton, Alexander. Institute . .  
Herbert, Henry . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hanovia Chemical COlllllany. 
Harian Publications . . . . . . . . . . . . . . .  . 
Haynes Products Company . .  

Kalart Company 
Rieill & Goodman . 

1 0 3  
1 1 6  
1 0 5  
1 0 ft  
1 1 6  

1 2 0  
1 l �  

FEBRUARY . 1939 

Leitz, E . . Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lincoln Airvlane & Flying SchooL 
Lingllaphone Institute . . . 
Leisure Leagne of America . 
Lusl;, C. \\'. .  

Mahan. James SteeL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l\lanhattan Electrical Bargain House . .  
Meta l  Cast Product::.; Company . .  
l\Iollographic Press . .  

National Radio Institute . . . . . . . . . . . .  . 
N. Y. Institute of Photography . 
Nu-l\Iirror ComlJany .  

Penn Camera Exchange, Inc .  
Photo Utilities, Inc . .  . 
Pierce. John M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

Pike , E. W . .  & Co . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pioneer Air Cornl)ressor Co . ,  Inc. 
Precision Optical Supply Co . . .  

1 2 0  
1 0 5  
1 0 9  

65 
123 

110 
1 2 ;:)  
1 1 0  
1 1 0  

1 1 2  
1 1 8  
1 1 0  

1 0 9  
1 23 

1 1 9  
1 1 8  
123 
1 1 1  
l lH 
124 

Radio CortJOl"ation of America. . . . . . . . . . . .  Second Cover 
Raygl'am Corporation . . . . .  1 1 8  
Rosicrucians (Amore ) . .  1 0 7  
Ros", Harry . .  1 2 3  

Scott . Charles A . . .  109 
Sinclair, .Tames . . . . . . . . . . . . . . . I I I  
Stephenson Laboratory . . . . . . . . . . . .  . , . . .  1 1 0  
Sudbury Soil Testing Laboratory . .  1 1 0  
Sur-Grill ('olllpauy . .  . .  . . . .  . . . .  . . . .  . . . . .  . . . . . . . . . . . .  1 0 �  

Tech Editorial Sen·ice . .  . 1 2 8  
Tinsley Laboratories . . . . . . . . . . . . . . . .  1 23 
'J'readweil, L. S . ,  & Co., Inc. . .  124 

Van Nostrand, D .  Co. ,  Inc . . .  
Veeder-Root, Inc . . .  

. . . . . . . .  Follrth Coyer 
l O H  

Waldorf-Astoria HoteL . . . .  1 1 3  
'Vholesale Radio Service Co. 1 1 .3  

����71'��I.'��'ViI ;·d i,;;i.i:; iiic . . . . . . . . . . . . . . . . . . 1 14 & m 
Zeiss, rarl, Inc . . . . . .  . , 
Zuhr, Henry, Inc. 

1 1 );  
I I I  

Advertising l\Ianager 
CHARLES H.  STEIl'>HAU1' 

24 West 40th Street, New York Cit.\' 
'''estern AdvertiSing Re}lI'esentatives 

EWING HUTCHISON COMPANY BLANCHAl(\J -NICHOLS-COLE�IAN 
35 ]�ast 'Yaclier ])dve, Chicago, Ill. Los Angeles, Ban lhancisco and Seattle 

Published by l\IUNN & COMPANY, INC. . 
24-26 West 40th S treet ,  New York 

O/(SON D .  Ml'l\N, President JOHN P. DAVIS, Treasurer I. SHELDON 'l'ILi'>EY, Secretary 
EDITORIAL STAFF ORSON D. MUNN, EDITOR 

ALBERT A. HOPKINS 
A. P .  PECK 

PROFESSOR HENRY NOItRIS RUSSELL 
F. n .  McHUGH 

AI,BER1' G. INGALLS 
A. M. 'fILNEY 

I'IWFESSOH ALEXANDER KLE)lJN 
CONTRIBUTING EDITORS 

A.  E .  BUCHA;\AN. Jr . .  Director of llesea rch, 
Remington Arms Company. 

L. WARRINGTON CHUBB . D irector of Uesearrh 
Laboratories, 'Vestinghouse Electric and l\Ianu � 

facturing Company. 
JACOB DESCHIN, Amateur Photography. 
CHURCHILL EISENHART. Department of Mathe­

matics, University of 'Visconsill. Statistician, 
\Yisconsin Agricultural Station. 

MORRIS FISHBEIN. M.D., Editor of the 
J om'nat of the American Medical A ssfJciatioll 
and of H:ygeia. 

\\,ILLIA�f K. GREGORY, Professor of Verte. 
brate Paleontology. Columbia· University. 

LEON A. HAUSMAN, Professor of Zoology, 
l'\ew Jersey College for Women. 

WALDE�IAIl KAE;'fPFFERT, New Yo,." Times. 
D.  H.  KILLEFFER, Chemical Engineer . 

IRVING LANGMTJIR, Associate Director, Re­
search Laboratory of the General Electri c  Com· 
pany, Schenectady. 

M. LUCKIESH . Director, Lighting Hesearell 
Laboratory, Incandescent J.Jamp Dept. of Gen­
eral Electric Company, Neia Park, Cleveland. 

D. '1'. MacDOTJGAL, Associate in Plant Biology. 
Carnegie Institution of Washington. 

ROY W. MINER . American Museum of l'\atural 
History. 

RUSSELL W. POIlTER, Associate in Optics and 
Instrument Design, California Institute of 
Technology. 

W. D. PULESTON, Captain, United States Nary. 
.1. B. RHIXE . Associate Professor of Psycholog)·. 

Dul.;e University. Chairman, Research Com­
mittee, Boston Society for Psychic Research. 

PHILIP H. SMITH, Industrial Research. 
R .  A. WILKINS. Vice President ancl Director of 

Hesearch, Revere Copper and Brass, Inc. 
R .  W. WOOD. Professor of Experimental Physics. 

Johns Hopldns University. 
VLADDIIR K.  ZWOllYKIN, Director, Electron­

ks Research Laboratory, RCA l\Iauufacturillg" 
Company, Yictol' D ivision. 

Vol.  1 60 ,  N o . 2 ,  35  cents a copy. $4.00 a year. postpaid in United States and possessions.  Canada.  
$4. 50 ; other foreign countries,  $5.00, postpaid.  I l lustrated articles must not b e  reproduced w ith­
out written permission ; Quotations therefrom for stock-selling enterprises are never aut1;toriz� d. 
" S c i entific American"  registered United States Patent Office.  Files are kept i n  all  large l IbrarIes 
and articles are indexed i n  all  l e a d ing i n d i c e s .  

P r i n t e d  at The C o n d e  N a s t  P r e s s ,  Greenwi ch, C o n n . ,  U .  S.  A.  



More than any other agency, institution, 

organization, or magazine, Scientific 

American has sold the products of all 

industries to the world ! 

�Industry is huilt on scientific research, invention, applied science. 
�For 94 years, Scientific American has descrihed these achievements, 
interpreted them, evaluated them. �Readers of Scientific American 
know scientific principles, have heen sold an understanding of the 
science behind all industry. �In huying, they rely, not on advertising 
catchwords hut on sure knowledge of scientific construction or com­
position, operation, and efficiency. 

HENCE Scientific American is a national-an international-in­
stitution, standing alone and unchallenged, for disseminating 

scientific knowledge to a receptive audience, for selling scientific 
principles, for educating its readers to be guided, in buying, only 
hy the technical excellence of a product. 

A 
NATIONAL 

INSTITUTION 

THAT is why the Cream of American In-
dustry-nationally noted corporations, cor­

p oration executives,  research men, those who 
influence or control the vast purchases of all 
industries-watch Scientific American closely, 
read every issue. Editorial coverage of achieve­
ments is "high-altitude horizontal," not "verti­
cal" as in a trade j ournal. E ach issue not only 

givcs the reader usable facts regarding his own 
industry, but also tells him of developments in 
others that may have great significance or use in 
his own. Such facts have inspired new inven­
tions, discovered new and unthought of uses for 
new developments, shown how enormous sav­
ings and p rofits could be made. Innumerable 
letters to the editors are our evidence. 

SCIENTIFIC AMERICAN-PROMOTER OF PROGRESS 

Its editors probably sold one o r  more o f  your 
products to the world long before the effects of 
your own advertising were felt-as soon, in 
fact, as the products left test tube or laboratory. 

If your product is b ased on science, has technical excellence, requires specialized selling to 
a selected audience, then complete the selling job our editors have done by using our a dver­
tising pages. Ask us for rates, details, and copy of our publication "BILLIONS IN CAPITAL 
READ SCIENTIFIC AMERICAN". 

o. D. MUNN, Publisher 

SCIENTIFIC AMERICAN, 24 WEST 40TH STREET, NEW YORK CITY 
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1 2  great books in one, 
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M athematics, Engi­
neering, Astronomy, 
Medicine, N umerol­
ogy, A e r o n a u t i c s ,  
N avigation, Geology, 
Z o o l o g y ,  B o t a n y .  
B rand new, j ust com­
pleted. Every sub­
j ect fully covered 
from fundamentals 
to latest advanced 
discoveries - P rinci­
ples, Methods, F or­
mulas-with charts, 
diagrams, and half-
tones. 

Written by 
Experts 

Twenty-one authori­
ties of many Uni­
v e r s i t i e s  s u c h  a s  
C o l u m b i a , R o s e  
Polytechnic, Prince­
ton, Lehigh , Amherst 
have given unques­
tioned authority to 
the entire book. 
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How the D iesel Engine operates-How air 
conditioning functions-vVhat is the coming 
television system-How storage hatteries 
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How to do dead reckoning-How your ner­
vous system works-How to recognize every 
star, planet, constellation-How optical in­
struments are constructed-How to work 
arithmetic, algebra, geometry problems-How 
bridges are constructed-How an airplane 
beacon system works-How petroleum is 
cracked to make gasoline-How rayon is 
made-How to survey a piece of land-and 
thousands more. 
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'''' o r k  a v a i J ­
able o n  every 

phase of photog­
raphy from punhase of camera through all 

stages of P icture taking 
developing and printing, to 

full-color photography. An out. 
standing expert gi\'es you, in clear 

language, diagrams, and pictures, his 
methods fo)' lighting, exposure, develop. 

ing, fixing, washing, drying, intensifying, 
reducing, printing, enlarging, and mount­
ing. Covers OPtics, emulsions . mono­

chrome. Eensitiziug. filters. Kodachrome, 3-color pho-. 
tOi:ruphy. describing many unusual processes and effects 

UPHOTOGRAPHY, 
Princ ip les and Practic 
by C. B. Neblette, Head of 
D e pt. of Ph otog ra p h i c  Tec h n o l .  

o g y ,  R o c h este r Ath e n a e u m  a n d  

M e c h a n ics  I n st . ,  R o c h este r ,  N .  Y. 

NEW Greatly Enlarged 

EDITIO N 

METHODS AND FO RMULAE 
FOR EVERY PROCESS 

H istory of Photography-\vith recent developments. 
The Camera-selection and use. 
Photogra p h i c  Opt ics--dcpth, focal distances, aperture, 

etc. 
Photograp'h i c  O bjectives_ 
Emuls ions-how DJ'evared, color sensitizing, etc. 
The Latent Photogra p h i c  I mage-l'eaetions during 

exposure. 
Photogra p h i c  Sens itometry-measuring sf)ced, gam­

m a '  latitude, color sensiti\'ity, etc. 
Negative M ater ials-principal types and character­

istics. 
Reproduction of Tone. 
Reproduction of Color i n  Monotone-light source, 

filters, etc. 
Exposure-theory, exposure metres and use. 
Devel o p m e nt-equipll1cnt, agcnts, anu use. 
F i xat i o n-new theories. 
Wash i n g  and Dry i n g-eQuipment, tests for hypo, etc. 
I ntensificat ion  and Reduction-an useful processes 

described. 
I m provement of the N egative-local intensifying and 

reducing, removing and adding backgrounds, re­
touching, titling', dyes, varnishing, ete. 

Pr int ing""":""tone reproduction, exposure, developing, 
fixi!lg', drying, Yignetting, double printing, etc . ,  of 
YarlOUS contact pavers. 

Project ion  Pr int ing-eQuipment , papers, technique, 
etc. 

P r i nt F i n i s h i n g  and Mount ing .  
P r i � t j n g  Processes-iron. platinotype, carbon, g'um 

bIchromate, carbro, bromoil and other processes 
( 3  chapters ) .  

Three Color Photography-theory and practice of 
making 3 - color negath'e8 and l)1'int8 (2 chapters ) .  
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T H I S  COMPLETE, S I M P L E ,  P R A C T I C A L  C O U R S E  
F O R  SELF. INSTRUCTION WILL QUICKLY GIVE YOU 

A Complete Master� of 
MATHEMATICS 

Prepare now t o  ad­
vance yourself to an 
i m p o r t a n t  j o b  b y  
Mathematics Train­
ing. Mathematics is 
the foundation of all  
mechanical and scien­
tific work, and of all 
business or industry 
b a s e d  o n  s c i e n c e . 
W ithout this essential 
knowledge even the 
most capable man is 
l e f t b e h i n d  w h i l e  
others forge ahead 
to better jobs, big­
ger contracts, marc 
m o n e y .  Y o u  n e e d  
mathematics t o  solve 
t e c h n i c a l  p r o b l e m s  
and to improve, speed 
up and check on your 
work and the work 
of others . 
X ow you can learn 
mathematics by an 
easy, inexpensive and 
time - saving m ethod . 
A very simpl e  and 
extremely interesting 
course in book form 
has been prepared 

for you by an expert who has devoted a 
lifetime to teaching practical men the funda­
mentals of this important subject. 

M A T H E M A T I C S  
FOR SELF .. STUDY 

By J. E. Thompson, B.S., A.M., Dept. of 
Mathematics, Pratt Institute 

These books start r ight from the beginning with a 
review of arithmetic  that gives you al l  special short­
cuts and trick methods that save countless hours of 
your time.  Then they go right into higher mathe­
matics and show you how simple it i s  when an ex­
pert explains it for you. In no time at all  you will  
be tackling with ease the most difficult questions 
on this suhj cct. 

A Complete 

Course and 

Reference 

Library in 

5 Volumes 

Arithmetic 
Algebra 
Geometry 
Trigonometry 
Calculus 

1598 Pages Illustrated 

An Expert's 

Simpli2ied 

Methods 
IHr.  Thompson, the au­
thor of these books, has 
had many years' experi­
ence in mathematical 
training. He presents 
each practical method and 
problem i n  the clearest, 
si mplest way, He gets 
right down to the kind of 
information that you 
need in your dail y  work. 
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