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What Makes the Wheels Ga Raund? 
WHEELS that grind flour for our 

bread, saw lumber for our houses, 

shape steel for our automobiles; that 

weave cloth for our coats and dresses, 

make our paper, print our newspapers. 

Wheels on which we depend for the 

everyday necessities and comforts of life. 

What makes these wheels go round? 

Today the answer is electricity. Elec­

tricity has speeded up the operations of 

all industry, has enabled it to produce­

in millions instead of hundreds-the 

manufactured products that we need. 

Electricity has reduced the cost of these 

products so that the average person can 

now afford those things which only the 

rich could enjoy a few years ago. 

General Electric engineers and scientists 

-the leaders in the application of elec­

tricity to industry-have helped to raise 

the standard of living in America. Their 

work has resulted in more things, better 

working conditions, greater leisure, and 

a richer life for all. 

G-E research has saved the public jrom ten to one hundred dollars jor 
every dollar it has earned jor General Electric 

GENERAL. ELECTRIC 
LISTEN TO THE G-E RADIO PROGRAM. MONDAYS. 9:30 P.M .• E.S.T .. NBC RED NETWORK 



The 
SCIENTIFIC AMERICAN 

DIGEST 

Of General Interest 
Adjustable Electrical Magnifier. 30 
Progress and Peace................ 30 
Noise ........................................... .. 30 
Polarized Light Inspection Instrument 30 
"Mechanical Mole" Builds Ridge 31 
Photography on a Grand Scale. . 31 
Sorts S puds Automatically......... .. 32 
Modeling Sheet Resembles Leather. 38 
Dam Holds Out Backwater 45 
N ickel-Cars 45 
Man-Made St�;;�;'" Unique Building 

Material 45 
Hair Wire.............................. 54 
On I ts Own .. Bottom. ... 55 �igns .... .. .. p., ...... ;;..... �� 
I dl:rtLnd

'PMay · yi�ld �  .. 
P�ofit in 

Timber .................... ....... ... ....... 56 
Tiny Ball Bearings, Size of Pin Head 56 
Electric Eels........................ .. 57 
"In the Full of the Moon" . .. 57 
Abrasion-Testing of Surfaces 58 
High Temperature Electric Furnace 

D!�mw�h" 'R�pi��� Rain D anc� 
Steel Production ................. . 

Chemistry in Industry 
Alcohols From Sugar ............... ........ . 
Self-Extinguishing Combustion ... . 
Utilizing Oat Hulls ...................... . 
Making Water Wet ..... . 
Alloy Radium Bombs .. . 
Heat Treated Phosphate FE;�tiiiz��·: 

Aviation 

58 
59 
59 

30 
37 
39 
56 
57 
58 

Non-Skid Cleats for Airolane Tires 34 
Personal Impressions of the Elmira 

Meet .......................................... ......... ...... 52 
Newspapers to Help Seaplane Landings 52 
The Mayo Composite Seaplane 53 
New York Versus Baltimore........ 54 
Is Aviation Paying Its Way? . .. 54 

Transportation 
Railroad Inspection in Comfort.. 32 
Light Freight Trailer...... 32 
Tires ............................. .. .... ............. ...... 32 
A New Process in Rail Manufacture 32 
Car Design and Safety.. ....... 34 
Dots on Tires Indicate Balance... 36 
Good Roads Make Bad Water 36 

Health Science 
Nerve Transmission. 
Injury ........ . ................................ . 
A Dusty Discourse .. . . ........ . 
Sweets, Starches, and Colds. 
Snakes Used in Medicine 

M��:tD���a
e
s� rt�lk�� D��t���T�i�� 

as Often ..................... . 

Telescoptics 

Camera Angles 

37 
38 
39 
45 
55 
56 

57 

40 

Pictures At Night ........................... 46 
Photofolio Files.......................................... 47 
International Salon of Photography 47 
And Now the Miniature Flash Bulb ... 48 
Zeiss Ikon Exhibition:... 49 
"Framing" the Distant 'V"fe;:::::" . 

49 
Record Speed Films...... .......... .. .... .. 50 
Developer for Increased Film Speed 51 
Space ......................................... 51 
The Gevirette Miniature. 51 

Current Bulletin Briefs 59 

Legal High-Lights 
Strict Construction 61 
Interchangeable .. .................... 61 
Without Precision ............................... 61 
Private Code.... .............. .............. 61 
Octane Rating 61 

Book Reviews 62 

SCIOOIFICAMERICAN 
Owned and published by Munn & Company, Inc.;  Orson D. Munn, President ; John P. 
Davis, Treasurer; 1. Sheldon Tilney, Secretary; all at 24 West 40th Street. New York, N. Y. 

NINETY·FOURTH YEAR • ORSON D. MUNN, Editor 

CONTENTS JANUARY 1938 
50 Years Ago in Scientific American. 

Personalities in Industry-Dr. John Johnston 

Welding Does Its Biggest Marine Job-Frontispiece . .  

What Can We Do About Our Rare and Vanishing Species? 
-By Ira N. Gabrielson. 

Greater Public  Interest and Support are Needed 
if Conservationists are to Succeed in Their Aims 

Our Point of View-Editorials 
Sulfanilamide; Germ Warfare 

In, Out, Through New York-By R. G. Skerrett 
The Lincoln Tunnel, Linking New Jersey and New York, will be a Unit of a 
Tunnel System Under the Hudson River, Manhattan, and the East River 

Ra-mose and Hat-nufer-By Ambrose Lansing and William C. 
Hayes 

The Concluding Installment of a Three Part Arti cle Tells of the Trea­
sures Found in the Chests and Baskets of an Ancient Egyptian Tomb 

Photographing Traffic From the Air. 
A Camera Attached to a Captive Balloon Yields Pictures That are In­
valuable in Studying Congested Traffic Conditions at Intersections 

A Plastic is B orn-By A. P. Peck .. 
Two Pages of S equence Photographs That Tell the Story 
of the Production of  a Plastic From Start to Finish 

The Nearest Stars-By Henry Norris Russell, Ph.D. 
How Large and How Bright are Those Stars Which in the 
Vast Depths of Space are the Nearest Neighbors of the Earth? 

Headache Headquarters-By Frederick Tisdale 
Sponsored Research at Mellon Institute Cures Industrial Headaches 
by Solving Pro blems and Developing New Products and Processes 

Floated on Mud-By Harold Chamberlin. 
The Problem of Raising a 2000-Ton Sailing Vessel to a Permanent 
Location on Dry Land was Solved in a Simple Yet Unusual Manner 

What to Do About Dust?-By John F. McMahon 
Little is Known of the Hazards of Industrial Dust ; Re-
s earch is StUdying Ways and Means of Combating Them 

Chemotherapy and Prontosil-By T. Swann Harding. 
The Theory of Chemotherapy Furnishes a Background Regarding Pron­
tosil, a New Drug That is Valuable but Must be Used With Caution 

2 

3 

4 

5 

9 

10 

14 

17 

18 

20 

22 

25 

26 

28 

THE point at which the ingredients of the plastic Catalin 
(see pages 18 and 19)  "kick over" from a liquid and gas 

to a solid material occurs quickly, and the slightest variation 
in ingredients or processing would cause undesirable results. 
As in all chemical processes, every phase in the production of 
plastics must be kept under close laboratory observation in 
order to avoid trouble. Our cover photograph shows a laborao 
tory technician making tests of the ingredients of a plastic to 
be sure that they meet pre-determined specifications. 
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50 YEARS AGO IN • • • 

(Condensed From Issues of January, 1888) 

SUB-SEA PHONE-"Lieutenant Boyer, of H. M. S. Malabar, has 
recently been experimenting in telephonic communication at sea. 
The signaling apparatus of his invention consists of a gong fixed 
against the side of the vessel below the water line. A straight 
tube leads from this gong to the bridge, and in its interior is a 
rod, by which the hammer can be worked, and the striking may 
be in accordance with the Morse code. In the center of the 
gong is fixed a telephone . . . .  This forms the receiver. If two 
ships be fitted with this combination, it is maintained that it is 
only necessary for one to rap out her message by striking her 
gong and for the other to receive it on her telephone. The sound 
waves from the transmitting gong traverse the intervening water 
and vibrate the diaphragm of the submerged telephone at a 
distance." 

MASTODON-"The mastodon, that great fossil mammal, allied 
somewhat nearly to the elephant, has become, perhaps, more familiar 
to the public than any other of the numerous great creatures which 
once lived in our extended country. 
This familiarity came about 
through the frequent discovery of 
well preserved skeletons of the mas­
todon . . . .  The most perfect, and 
also the most remarkable, as to size 
and interesting developments, is the 
skeleton of a mastodon IlOW mount­
ed in the Geological Hall of the 
American Museum of Natural His­
tory, in Central Park. This example, 
of which our engraving is a correct picture, was found embedded in 
a peaty material in the town of Salisbury Mills, near Newburgh, New 
York. " 

CHANNEL BRIDGE-"The following details of a proposed bridge 
across the English Channel are taken from a French contemporary. 
.. . The plans have already been prepared, and are at present being 
examined by skilled engineers at the Creusot Works. _ . . .  It is esti­
mated that the cost will be somewhere about 40,000,000 pounds, 
and the time required before it can be completed seven years or 
more. The course proposed to be taken for the bridge is from 
Cran-aux-Oeufs, a little place on the French coast between Amble­
teuse and Cape Gris Vert, to Folkestone, on the English side, a dis­
tance of about 22 miles. Not the shortest, but the shallowest line 
will be chosen. . . . The piles required are blocks of concrete 
and masonry, 160 feet long by JOO broad, and will be placed 
at intervals of about 550 yards • . . .  The causeway of the bridge 
will be about 160 feet above the sea level, so that vessels of any 
size may be able to pass beneath it. . . . Such are the outline 
details of this enormous undertaking, which the projectors state 
they have full confidence will be before long carried out." 

cal of cholera. Some of the dejections were taken, and sterilized tubes 
were inoculated and taken to the Carnegie Laboratory in this city . . . .  
The cultures developed in the way characteristic of Asiatic cholera, 
and the diagnosis was made. Subsequently other cases of cholera 
appeared, and the culture diagnosis was abundantly confirmed." 

SOLAR PLATINUM-"Professor C. C. Hutchins and Professor E. L. 
Holden, of the Harvard University Physical Laboratory, have begun 
a most interesting work pertaining to observations on the chemical 
constitution of the sun, which have already led to some remarkable 
results . . . .  One result of these researches . . .  is the discovery of 
platinum in the sun." 

VACCINATION-"The success of anti-vaccination is aptly shown 
by the results in Zurich, Switzerland, where, for a number of years, 
until 1883, a compulsory vaccination law obtained, and smallpox 
was wholly prevented-not a single case - occurred in 1882. This 
result was seized upon in the following year by the anti-vaccination­
ists, and used against the necessity for any such law, and it seems 
they had sufficient influence to cause its repeal. The death returns 
for that year (1883) showed that for every 1 ,000 deaths, 2 were 
caused by smallpox ; in 1884, there were 3; in 1885, 17; and in the 
first quarter of 1886, 85." 

AIRSHIP-"A vessel-for aerial navigation, which is designed to be 
a light and yet strong and roomy structure, capable of easy ascen­
sion and being readily steered . . .  is constructed with a series of 

longitudinal tubes, adapted to hold concen­
trated gas, and bent to assume a generally 
spherical shape . • . .  An outer smooth metallic 
wall is also provided, having a sharp forward 
point, in which is a sight opening, a steering 
apparatus being mounted near by. In the 
central portion of the ship is a compartment, 
in sub-divisions of which are electric motors 

to furnish propelling power, the wings being designed to partake 
somewhat of the appearance of a bird's wing, the upper row of 
wings propelling the ship forward and slightly upward, while the 
dip and stroke of the wings may be adjusted within certain limits. 
The rudder is made somewhat in the shape of a fish tail, and con­
sists of two fans arranged side by side in the same plane. The 
ship is elevated principally through the introduction of the con­
centrated gas in the longitudinal tubes into the gas chambers." 

TRACKS-"According to the Railway Age, the year 1887 has sur­
passed all other years in the extent of railway mileage constructed 
in the United States." 

SUBMARINE--"Lieutenant 
gives a description of a 

CHOLERA-"An illustra­
tion of the practical useful­
ness of bacteriology was fur­
nished recently in this city. 
An Italian steamer arrived 
loaded with immigrants. 
There had been no cholera 
on board, but, as the vessel 
reached this port, a suspici­
ous case of diarrhoea oc­
curred in a child. The symp­
toms were not perfectly typi-

AND NOW FOR THE FUTURE 

Hovgaard, of the Danish navy, . . . 
submarine boat which he has de­

signed,  which shall b e  
able t o  dive below the sur­
face at any moment, con­
tinue her course under wa­
ter for a considerable dis-
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<l(Dental records to identify _ the dead, by Edward J. 
B.S., D.D.S. 

<l(How a Clipper plane is built-told in photographs. 

<l(The chemistry of alloys, by Prof. Sidney J. French. 

<l(Power from bacteria, by M. K. Elwood. 

Ryan, tance, and remain there for 
many hours, retaining the 
while her capacity for con­
tinuing her work. For driv­
ing her machinery he em­
ploys steam above water and 
electricity in stowage (sic) 
batteries under water." 



Personalities 
• 

In 

Industry 

IN 1927 Dr. 10hn 10hnston was called 
from Yale University, where he was 

Sterling Professor of Chemistry and 
Chairman of the Department, to set up 
a research laboratory for the United 
States Steel Corporation. A combination 
of factors, chief among which was an 
appreciation of future trends, had re­
sulted in a plan to establish a central 
research laboratory which would deal 
with major problems affecting all prod· 
ucts made by the several subsidiary 
companies and aim to coordinate the in­
vestigations being carried out in the 
many plants and laboratories of those 
companies. 

The laboratory was started, late in 
1928, in Kearny, New lersey, with a 
staff of metallurgists and physical chern· 
ists who began by surveying the possi­
bilities of improving the quality, and 
fitness for its purposes, of steel. The 
primary investigations on which are 
based the subsequent applications to 
practice comprise many of a type com­
monly spoken of as "pure research" ; 
that is, research planned to yield some 
definite knowledge which may or may 
not be directly applicable to present-day 
practice. Many of them have been de· 
scribed in scientific and technical jour. 
nals, the list of publications now com­
prising more than 80 papers. 

In his papers and lectures discussing 
the science of steel-making, Dr. 10hnston 
has dealt mainly with the complex 
chemical and physico-chemical prob­
lems connected with the production of 
steel and the behavior of finished steels. 
He believes that while heretofore the 
ancient art of steel-making has been 
ahead of the science, further marked 
progress in the furnishing of the steel 
preeminently suited to each of the mul­
tifarious uses of steels will be possible 
through the. further progress in estab­
lishing the scientific basis for all of the 
steps in the process. Among others, the 
chemical manufacturing industry and 
the transportation industries have great­
ly benefited by the development of im­
proved steels with a combination of 
properties which suits them for special 
uses. 

Born in Perth, Scotland, October 13, 
1881, Dr. 10hnston studied at Perth 
Academy, then entered the University of 
St. Andrews from which he was gradu­
ated with the B.Sc. degree in 1903. By 
examination he was admitted as an As· 

DR. JOHN JOHN S TON 

sociate of The Institute of Chemistry of 
Great Britain in 1903. In the same year 
he was awarded a Carnegie Scholarship 
in Chemistry which gave him opportunity 
to do research work with Professor 1 ames 
Walker from 1903 to 1905. In 1905 he 
was awarded the 1851 Exhibition Schol­
arship for two years which he spent at 
the University of Breslau, Germany, 
working with Professor Abegg. During 
1907-08 he was Research Associate in 
the Laboratory of Physical Chemistry of 
the Massachusetts Institute of Technol­
ogy, working with Professor A. A. Noyes 
upon the conductivity of aqueous salt 
solutions. 

In 1908, he received the degree of 
Doctor of Science from St. Andrews 
University. The following year he joined 
the staff of the Geophysical Laboratory 
in Washington as chemist, where he was 
occupied with investigations in the fields 
of high temperatures and of high pres­
sures directed toward the solution of 
some geological problems. In 1916, he 
left to take charge of the Research De­
partment of the American Zinc, Lead 

and Smelting Company, in St_ Louis, 
where he was engaged in an endeavor 
to effect economies in the production of 
zinc and its by-product, sulfuric acid. 
During the war period he served the 
U_ S. Bureau of Mines on war gas inves­
tigations. In 1918-19, he was Secretary 
of the National Research Council and 
Chairman of the· Chemistry Division. 
Following this, he joined the Chemistry 
Department of Yale University, becom­
ing Sterling Professor of Chemistry and 
Chairman· of the Department. Since 
1927, he has been with the United States 
Steel Corporation as Director of Re­
search. Honorary degrees have been 
awarded to Dr. 10hnston from Yale Uni­
versity. ( M.A. 1919) ; New York Univer­
sity ( D.Sc. 1928) ; Lehigh University 
(D. Sc_ 1929 ) . 

Dr. 10hnston has been a prominent 
and active member of a number of scien­
tific organizations, among which are the 
American Chemical Society, of which he 
is now a councillor-at-large, and the 
American Electrochemical Society, of 
which he was president in 1933-34. 
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W E L D I N G  D O E S  I T S  B I G G E  S T  

M A RINE JOB 

4 

S INCE its first experimental application to the 
construction of ships a comparatively short time 

ago, welding has advanced greatly. This tanker, on 
the ways at Chester, Pennsylvania, will be the largest 
welded ship ever built. With a cargo capaqity of 
156,000 barrels, it will carry for its owners, The 
Atlantic Refining Company, more oil in one load 
than was produced in any one day from 1878 to 1909. 
Its length will be 521 feet and its tonnage 18,500. 
Turbo·electric engines developing 5000 horsepower 
will give the tanker a speed of over 13 knots. Since 
this picture was taken, the tanker has been launched. 



. S. Burcau of Biological Survey 
The trumpeter swan, a magnificent American 
waterfowl, persists in small numbers despite man's' advance 

Conservationists recognized that the end of the buffalo 
was approaching, and took steps to protect the animals 

What Can We Do About 

THE problem of our vanishing 
species of wildlife stirs a 
great deal of scientific as well 

as popular interest. Scientists read 
from the records of the recks that 
whole faunas have vanished from 
the earth not once but at various 
stages in geologic history ; we can­
not even guess at the numbers 
that disappeared without leaving 
any permanent record behind them. 
Since rather peculiar combinations of 
conditions are required for the preserva­
tion of animal remains, as well as for an­
other series of geological events, such as 
elevation by upheaval of the rocks to the 
surface and erosion that cuts down to 
reveal the fossil belts, it is a safe guess 
that the ancient creatures we know of 
now can be only a small part of the 
whole assembly of vanished American 
animals. 

We cannot say with any certainty what 
exterminated them nor can we today 
say why the ivory-billed woodpecker 
has practically gone while the smaller 
pileated woodpecker, similar in at least 
some of its living habits, has held its 
own much better. Nor can we definitely 
state why the Eskimo curlew is gone but 
other similar forms still persist in some 
numbers. We do know that invasion by 
man, with his agricultural needs for new 
lands to exploit, has destroyed the orig­
inal homes of some species. This has 
undoubtedly been a major factor in the 
decline of the whooping crane and the 
trumpeter swan almost to the vanishing 
point, but we cannot be certain that it 
is the only factor. Other creatures, such 
as the prairie chicken and the sharp-

OUR Rum AND 

VANISHING SPECIES? 
Lessons Have Been Taught by the Disappearance 

of the Passenger Pigeon and Heath Hen . . . A 

Greater Public Interest and Support Needed 

By I R A N .  GA B R I E L S O N  
Chief, Bureau of Biological Survey 

U. S. Department of Agriculture 

tailed grouse, were decimated by over­
shooting as well as by a rapidly decreas­
ing area of natural range. We know that 
man and his various activities played a 
major part in the extermination of some 
animals that have vanished in compara­
tively recent times. This very fact has 
had the effect of creating the hope that 
it will be possible to prevent such occur­
rences from happening again. 

YEARS ago the Carolina paroquet 
disappeared and no one realized it 

until it was too late to do anything but 
express regret. In July, 1914, the last 
surviving passenger pigeon died in the 
Cincinnati Zoo. The death of this last 
member of a little group of captive birds 
wrote finis to a species whose numbers 
were once so great as to darken the sun 

as they moved across the country in their 
migratory flights. The passing of this 
bird provoked a great deal of interest 
and rather widespread newspaper com­
ment, not only at the time but at in­
tervals since. So sudden and so complete 
was the demonstration of the doom of 
the pigeon that to many observers it had 
a savor of the mystery of the preter­
natural. 

Season after season the countless mil­
lions of passenger pigeons had returned 
to the incredibly teeming confusion of 
the pigeon roosts, and then within the 
space of but three or four years they 
were gone and with a suddenness that 
was catastrophic. A few doomed and 
dwindling flocks remained to experience 
a brief stay of execution, but soon all 
had vanished forever. People who wit-
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nessed the tragedy could not convince 
themselves that it had occurred. The 
birds, they said, had migrated to South 
America or they had founded new col· 
onies in remote�nd inaccessible regions 
in the Rockies, or in Canada, or on some 
sea island from which retreat they would 
some day return, a mighty host, to aston· 
ish and delight later generations of 
Americans. Withdiminishitlg frequency 
the Biological Survey continues to re­
ceive communications from in­
dividuals who saw these hosts 
in the days of their abundance, 
each of whom believes he has 
discovered a flock of passenger 
pigeons. For a good many YlOlars 
following the disaster, the more 
convincing of these -reports 
were investigated, but the re­
sults were always the same ; 
whatever the investigator found 
it was not the passenger pigeon. 
The rewards,  amounting to 
some thousands of dollars, of­
fered for positive proof that 
even a single pair of the birds 
still exists have never been be­
stowed-and we know now that 
they never will be. 

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

the same route, but energetic action and 
the spending of considerable sums of 
money by a few individuals prevented 
that, and no one now worries about the fu­
ture of th(l' �1l,:�alo, although it is probably 
beyond reasonable hope that any great 
number of them can ever again range 
freely in this country. Still the species 
is preserved, both in the United States 
and in Canada, on government preserves 
and by private individuals. There are in 
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sidering similar action. There are many 
times the number of antelope living on 
the western plains today that there were 
15 years ago. It is not too wildly fan­
tastic to say that there is some possibil­
ity of this species becoming too abundant 
in some areas as deer have become in 
numerous spots in the United States, 
and that the probable concern of those 
interested in this particular form of 
wildlife will in the near future be di-

rected to limiting the number 
to the available food supply 
rather than to efforts further to 
increase the herds. 

THESE few examples reo 
fleet the possibilities of pre­

serving and restoring species of 
wildlife. The first efforts in 
this direction failed, probably 
because they came too late. 
With the buffalo, the efforts 
were successful in preserving 
the species, and with the an­
telope the combination of con­
ditions and public interest has 
resulted in an increased popu­
lation over a wide range. For 
other species the story is not 
such a happy one as in the case 
of the antelope, nor so beyond 
hope as in the case of the pas­
senger pigeon, the Carolina 
paroquet, and the heath hen.. 

Let us review just a few of 
the species whose numbers are 
at such a low ebb that they 
might encounter extermination 
as a result of any unfavorable 
change in conditions. 

THERE will probably always 
be some mystery about the 

final disappearance of the pas­
senger pigeon but students 
generally agree that man's in­
vasion of their habitat was an 
important if not the all-impor­
tant factor. Market hunting de­
stroyed millions and the cutting 
of forests and opening up of 
agricultural land undoubtedly 
disturbed the natural relations 
of the birds to their environ­

The tide was turned in favor of the pronghorn antelope 
by a deficiency of rainfall that stopped man's plow 

The whooping crane, once a 
very common bird which bred 
from Nebraska, Iowa, and the 

Dakotas northward into Canada, and 
which up to 50 or 60 years ago could be 
counted by the thousands in flight, is 
making its last stand. Whether it can be 
saved or not is a question, but an effort 
is being made. There has been close and 
whole· hearted co-operation between the 
governments of the United States and 
Canada in an effort to save .the few in­
dividuals left. These birds breed in cer­
tain areas in Canada which are being 
carefully guarded by the Canadian gov­
ernment. Every effort is being made to 
protect the survivors while they are in 
the United States, and

' 
one area in south­

ern Louisiana and another on the Texas 
coast, frequented by these great white 
cranes during the winter, will shortly 
become federal refuges. Both of these 
refuges, which were purchased primarily 
for winter homes for ducks and geese, 
will also give protection to the surviving 
cranes so long as they remain on them. 
Another little group of whooping cranes 
is known to winter in certain inaccessible 
areas in Mexico. Perhaps complete pro­
tection of these birds on both their win­
tering and summering grounds may yet 

ment. This last factor alone may have 
been sufficient to prevent any recovery 
of a species already greatly reduced 
in numbers. Whether these two or some 
of the other explanations advanced are 
the real answer may never be known, 
but it is generally accepted that man, 
both directly and indirectly, contributed 
mightily to the disappearance of the 
teeming millions of these birds. 

About five years ago the last heath hen 
on Martha's Vineyard disappeared ; this 
meant the extermination of this eastern 
form of the prairie chicken, a loss which 
did not occur, however, without a real 
effort on the part of conservationists to 
save this bird. Massachusetts people put 
time, money, and effort into the program 
to save the heath hen, but the action 
came too late to be successful. I think 
that in the history of these three species 
might be read the evolution of the in­
terest of Americans in preserving their 
wildlife resources. I can see a change 
from absolute indifference to a live and 
active interest in the problem of vanish­
ing species. 

The buffalo came very close to going 

the western states three great federal 
buffalo ranges-one in Montana, one in 
Nebraska and one in Oklahoma-as well 
as several National Parks on which are 
kept stocks of this once almost innumer­
able inhabitant of the western plains. 

A few years ago a combination of wet 
years in the arid sections of the country 
and the 640-acre homestead act nearly 
sent the antelope, that fleet inhabitant 
of the plains country, to join some of 
the other extinct species. Today, great 
antelope refuges have been set aside in 
the western states where, except for 
some improbable natural catastrophe, it 
should be possible always to preserve 
the herds. Antelope cannot withstand 
human settlement of their home ranges 
and the long continued deficiency in 
rainfall in these semi-arid areas, which 
stopped the plows and reversed the trend 
of human population, was a boon to the 
antelope, whatever it meant in human 
suffering. The antelope are now so 
numerous in western states that several 
restricted open seasons have been de­
clared, during which carefully managed 
hunts are allowed. Other states are con-
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give them a chance, but their numbers 
are woefully small and it is still a ques­
tion whether the efforts to save this bird 
have been undertaken in time to prove 
a success. 

The California condor is another spe­
cies in grave danger. Whether any 
measures which may now be undertaken 
will succeed in preserving it is still prob­
lematical. The point of interest is that 
intelligently directed efforts are being 
made to aid the species. An area on one 
of the California national forests which 
is known to be the home of the only sur­
viving group of these' great birds has 
been put under a special closing order 
and is being zealously guarded by the 
National Forest Service in an effort to 
give the condors an undisturbed oppor­
tunity to breed and restore their numbers. 

THE trumpeter swan, the most mag­
nificent of North American water­

fowl, still persists in small numbers in 
British Columbia, in Yellowstone Park, 
and in the mountains of south-central 
Montana. Red Rock Lake, one of the 
newer federal waterfowl refuges, is the 
main breeding ground for these birds in 
the western United States. It is an ideal 
territory for their use and on this refuge 
and on lakes in Yellowstone Park this 
great bird is making its last stand in 
the United States. Formerly it bred from 
Iowa and Nebraska northward through­
out much of the prairie country in Can­
ada, as well as on the mountain lakes 
in much of the northern United States 
and southern Canada. 

Swans of both the North American 
species, namely the trumpeter and the 
whistling, have been protected for years 
by the federal migratory bird law as well 
as by a very strong popular sentiment 
for their preservation. The whistling 
swan, with its breeding ground beyond 
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the Arctic Circle, has responded magnifi­
cently and it is again possible to see 
flocks of these swans, numbering not 
only hundreds but actually thousands of 
birds ; the species appears to be well on 
the way toward recovery on both the 
Atlantic and the Pacific coasts. As an 
example of the numbers that may be 
found, the following from the 1936 re­
port of the Superintendent at Lake 
Mattamuskeet Bird Refuge in 
North Carolina is interesting : 
"The net results of three sepa­
rate counts and constant ob­
servations by our patrol force 
indicate there are 15 ,000 
whistling swans. " 
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have left great scars on the swamp 
which will take years to heal. Conditions 
there are favorable for the birds and it 
is hoped that this little group can be 
preserved. 

This refuge, incidental to its purpose 
of serving as a wintering ground for cer­
tain groups of waterfowl, particularly 
wood ducks and ring necked ducks, will 
also protect a colony of breeding Florida 

The trumpeter, with a more 
southerly nesting ground, and 
more sedentary habits, has 
not been so fortunate, and 
has practically vanished .  
However, there is still hope 
that present constructive ef­
forts have been started in 
time to save it. Counts of 
breeding birds· on Red Rock 
Lake and in Yellowstone 
Park are interesting. For the 
breeding seasons of 1935, 
1936, and 1937 we have the 
following careful checks : 

The Eskimo curlew is gone, although similar 
forms of wildlife still persist in numbers 

1935 1936 1937 
Number of adult trumpeter 

swans on Red Rock Lake 
Refuge . . . • . . . 28 31 39 

Number of young trumpeter 
swans on Red Rock Lake 
Refuge . . . . . . . 16 26 51 

Number of adult trumpeter 
swans in Yellowstone Park 

Number of young trumpeter 
swans in Yellowstone Park 

Total number of trumpeter 
swans observed in Yellow-
stone Park and on Red 

43 42 

15 26 

Rock Lake . . . . . - 115 158 

sandhill cranes, the small black bear of 
the South, the otter, and various other 
species that were becoming perilously 
close to extirpation. 

The big white herons which were 
practically exterminated at one time in 
south Florida are slowly increasing in 
numbers on the Florida Keys. The Na­
tional Association of Audubon Societies 
has been patrolling these areas trying 
to protect the birds, and the Biological 
Survey is making an effort to provide 
a refuge that will give protection to the 
main nesting colony. This is not an 
accomplished fact, however, and when 
it does come it may be too late to save 
the birds. 

THE situation is not so favorable for 
some of the shore birds because the 

birds leave this continent. The Eskimo 
curlew, that formerly migrated as far 
south as Argentina, is probably extinct. 
Some of the others that make the same 
trip, such as the golden plover and the 
so-called upland plover or Bartramian 
sandpiper and Hudsonian godwit, are 
perilously close to extermination. They 
have been killed off for human food and 
great reaches of their habitat destroyed 
by cultivation and drainage. The Hud­
sonian curlew, and two species of yellow­
legs, also among the globe-spanners, and 
the long-billed curlew of lesser taste for 
travel, while still fairly numerous, can­
not be said to be safe. 

Strenuous efforts were made to save the heath 
hen, but its numbers had been too far decimated 

The great ivory- billed 
woodpecker, formerly widely 
distributed in southern for­
ests and swamps,  is now 
scarcely more than a mem­
ory, although scattered col­
onies exist in a few states 
along the Gulf Coast. There 
may still be a chance to save 
this species as there are a few 
birds left in the vicinity of 
one  of the newer federal 
refuges and individuals have 
occasionally been seen on or 
near this sanctuary. The area 
involved is the great Okefe­
nokee swamp in southern 
Georgia, about two thirds of 
which is now in a federal 
wildlife refuge and being 
administered solely for the 
protection of wildlife. Every 
effort is being made to pre­
serve as much of the primitive 
wilderness as is left there, 
although fire and logging 

However, the protection and restora­
tion of breeding grounds in the prairie 
states which are coming as a result of the 
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Young antelope doe and buck on a Nevada game refuge 

intensified refuge program and which 
will be further accentuated by an ex­
tension of the back-to-grass movement 
in that territory, have meant new chances 
for some of these birds_ On one federal 
refuge in Nebraska, 800 pairs of . long­
billed curlews were reported as nesting 
last year, and these birds are present 
and nesting on a number of other refuges 
in very satisfactory if somewhat limited 
numbers_ The number of Hudsonian 
curlew coming down on the coast from 
their northern breeding grounds also has 
been slowly increasing_ 

The extension of the refuge system to 
some of the great coastal marshes on the 
south Atlantic, Texas, and Gulf Coasts 
has been of great incidental value to 
shore birds_ On these great refuges, 
which sometimes extend for miles along 
the coast, the birds find complete pro­
tection and a chance to rest and feed, 
of which they take full advantage_ There 
is no question as to the marked increase 
in the number of willets, and a distinct 
but smaller growth in those of some of 
the other shore birds_ 

THE greatest obstacle, aside from 
overshooting, to the preservation and 

increase of the long distance travelers 
among the shore birds, is the plowing 
up of their South American wintering 
ground for the purpose of growing cot­
ton and corn_ This seriously disarranges 
their habitat and decreases the possibil­
ity of restoring these birds to even a 
fraction of their former numbers_ It will 
require concerted action by several 
South American countries to insure the 
perpetuation of the flight of some of the 
finest of our shore birds_ 

The Attwater prairie chicken, a dis­
tinctive species found in a few coastal 

counties in Texas, has been gradually 
approaching the danger line, but there 
is now hope of doing something about 
it_ The last session of the Texas legis­
lature passed a law closing the season 
on these birds for five years, and definite 
studies of their needs are being made 
by the Cooperative Wildlife Research 
Unit at Texas Agricultural and Mechan­
ical College_ This unit, which represents 
the combined efforts of the College, the 
State Fish, Game, and Oyster Commis­
sion of Texas, the Biological Survey, and 
the American Wildlife Institute, is mak­
ing a study of the needs of this bird 
and the possibility of restoring it_ Out 
of these studies we may hope for a defi­
nite program which will give it a chance 
if there is any hope. 

Mammals that have been seriously 
threatened include several species of 
whales which are now protected by an 
international treaty recently signed by 
27 countries. This treaty and the pub­
licity which has been given it may very 
well be the turning point in the his­
tory of these great marine mammals, 
although some of them are dangerously 
near the disappearing point. 

Nelson's mountain sheep, one of the 
desert forms of this most interesting 
group of the larger North American 
mammals, have been reduced to piti­
fully small numbers. A few individuals 
surviving on scattered desert mountain 
ranges are all that are left, but positive 
steps are being taken to preserve them. 
A great refuge covering three mountain 
ranges which still have a small popula­
tion of these animals has been set aside 
in southern Nevada and is now being 
placed under administration, primarily 
for the protection of this single, but most 
interesting, form of American wildlife. 
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No satisfactory solution has yet been 
found to the problem of preserving the 
fisher, wolverine, marten, and other fur 
animals that have been reduced to a 
very low level because of overtrapping. 
Long closed seasons, adequately en­
forced, appear to be the only chance of 
building up the numbers of these ani­
mals, but prospects would be better if 
the market for them could be simul­
taneously suspended. 

Several of the rarer species of hawks 
and kites are at a very low ebb, due 
largely to the prevalent American cus­
tom of shooting every hawk that comes 
within sight, on the very convenient but 
erroneous theory that the man who kills 
a hawk is doing a good deed in a 
naughty world. In most instances it is 
just the opposite of this, and the deed 
is a very bad one. Whether anything can 
be done to change this psychology to -
a more practical and truthful consid­
eration of the subject is a question. 
Reams have been written and propa­
ganda put out for nearly 50 years on 
the value of certain species of hawks 
and owls, yet the average farmer or 
hunter continues to kill them whenever 
opportunity affords. A great majority of 
the states have passed laws protecting 
all but a limited number of species of 
hawks known to be destructive to game 
birds or animals or to domestic livestock 
or insectivorous birds, but usually there 
is little interest and very little popular 
support for enforcement of this particu­
lar provision 'of law. State game com­
missions with inadequate staffs of patrol 
officers and many problems of protect­
ing concentrations of valuable wildlife 
have more than they can do and they 
get little support from the public in en­
forcing these laws designed to protect 
species other than game. 

THESE are only samples of the prob­
lems facing those who would do 

something to save our rare and vanish­
ing forms. The prospects in some cases 
do not seem too good but there is never­
theless a determined effort to do some 
constructive work toward this end and 
more can undoubtedly be dohe, granted 
a greater public interest and support. 

• 
« Efforts that have been made to pre-
'\ vent wild ducks from following the 
heath hen and the passenger pigeon have 
already been so successful as to in­
dicate the results that may be expected 
in other cases when conservationists 
and nature work toward a common goal. 
Faced with the fact that man and ad· 
verse breeding conditions were severely 
depleting the ranks of wild ducks, a 
concerted drive was made to find and 
apply remedies. To·day, with nature's 
help, ducks are present on their nest­
ing and feeding grounds in constantly 
increasing numbers.-The Editor. 
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Sulfanilamide 

THE regrettable death of some 70 
persons, mostly in the South, as the 

result of taking a so-called elixir of sul­
fanilamide marketed by a drug house 
which has since denied legal responsi­
bility but which cannot deny moral re­
sponsibility, has left a large part of the 
public confused and unable to assess the 
remaining status of the widely heralded 
drug sulfanilamide and its derivative 
drug prontosil. Naturally, there is now 
a widespread fear of this drug and its 
derivatives. What salient facts, then, are 
to be drawn from the available scien­
tific data ? 

Anticipating the conclusions to be 
drawn below, these are that the elixir of 
sulfanilamide which caused the deaths 
was simply a slow poison ; that sul­
fanilamide itself-not the elixifying ma­
terial added to it that caused the 
deaths-will apparently continue to de­
serve the very considerable enthusiasm 
it has already aroused among doctors ; 
but that it should not be sold indiscrimi­
nately to the general public for self­
medication. 

The many deaths that occurred were 
not in any sense caused by sulfanila­
mide. In order to put the sulfanilamide 
into potable solution the pharmaceutical 
house took on itself to add to it about 
72 percent of a liquid, diethylene glycol. 
This, like many other substances, is 
poison if enough of it is taken, though 
not poison by another standard. "There 
is no evidence," the Journal of the Amer­
ican Medical Association states, "that 
its use in industry or as an ingredient 
of cigarettes is harmful. It is not to be 
taken in any considerable dosage inter­
nally." The now notorious elixir did, 
however, contain a considerable dosage. 
Ironically, the directions on the bottles 
of this medicament read, "Continue at 
this dosage until recovery." 

Fortunately, every remaining drop of 
the elixir was finally traced down and 
seized by the government. Fortunately, 
also, no more is ever likely to be made 
up. Therefore, as far as assessing the 
value of sulfanilamide is concerned ( af­
ter seeing to it, as we must, that the 
same ghastly thing does not happen 
again) we are where we stood before 
the tragedies. And so, in regard to the 
actual value of the drug, we quote from 
the noted journal named above : "Sel­
dom has any new drug introduced in 
medical practice aroused the enthusiasm 
that has developed for sulfanilamide. 
Much of this enthusiasm is warranted. 
The drug is truly remarkable, as in-
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dicated by startling results reported in 
the treatment of various infections." 
There is, therefore, nothing to be gained 
and no doubt much to be lost in black­
balling or blacklisting sulfanilamide at 
present. That should not be thought of. 

However, the enthusiasm for the new 
drug should not be allowed to run en­
tirely away with itself, for sulfanilamide 
is not perfect. In the Journal of the 
American Medical Association, as long 
ago as September 25, there were several 
articles by various physicians who point­
ed out certain toxic manifestations that 
can result from it in some cases. These 
were not sensational warnings-only 
ordinary ones. In other words, the drug 
is highly useful but must be handled 
with intelligence-specifically, more in­
telligence than was being used by the 
public even before the infamous elixir 
was put on the market. 

Another conclusion reached by nu­
merous doctors is that this drug ought 
not to be sold over the counters of drug 
stores to everyone, and ought not to be 
used indiscriminately by everyone in 
self-medication. 

Behind and under all these considera­
tions is the unfortunate fact that our 
existing federal drug laws are sadly in­
adequate to cope in advance with such 
situations as the one which recently 
arose. There was, and still is, nothing 
to prevent some other drug house from 
making a similar or worse blunder. The 
new Food and Drug Act, which was so 
sadly emasculated by a recent Congress 
and which has not yet been passed by 
Congress, should cover up such gaps in 
our ability to safeguard ourselves. How­
ever, when this bill comes up for fur­
ther consideration, the many deaths that 
occurred will at least be a help in pre­
serving some of its backbone. 

In final analysis, the persons guilty 
o.{ the recent deaths are the people of 
the United States. Here we are, the 
125,000,000 of us, certainly our own 
masters, since nobody from without can 
dictate what we do, and obviously, it is 
to our interest not to poison ourselves. 
If we cannot will it that way and make 
it come that way, then whatever hap­
pens to us is our own fault. Let us dust 
off the spiked club. 

Germ Warfare 

RUMOR had it, during the World 
War, that the widespread epidemic 

of the fatal, so-called "Spanish" in­
fluenza was of German origin. The story 
was that the Germans had promoted this 
disastrous epidemic and, to prevent the 

world from knowing of their deed, had 
drawn a red herring across the trail by 
dubbing the disease Spanish. It was 
neither German nor Spanish ; the rumor 
was simply propaganda. 

Today there are many people who talk 
of bacterial warfare with as much cre­
dulity as those wartime rumor-mongers 
displayed. Or is it "gullibility" ? Such an 
attitude among laymen is understand­
able. We should expect military men to 
spend no more time on the subject than 
that required to give one good hoot of 
derision. Recently, however, there was 
a discussion of germ warfare in the 
German military publication Deutsche 
Wehr, based on a' report of an Italian 
medical officer. Apparently some Ger­
mans and Italians are studying its possi­
bilities as a paralyzer of the enemy's 
morale. 

The German article states that the 
most efficacious microbes would be those 
of spotted typhus, yellow fever, typhoid, 
paratyphoid, plague, cholera, and small­
pox. The theory is that germs would be 
spread by dropping bombs or glass 
tubes containing them from airplanes 
over the enemy's hinterland and direct­
ed against civilians, for the use of this 
weapon "against soldiers would entail 
great dangers to the attacking troops." 

Talk of germ warfare became so in­
sistent during the World War that the 
League of Nations later set up a com­
mission to study wholesale contagion 
and infection. The commission reported 
that a man-made epidemic would be 
"limited by our present knowledge of 
hygiene and microbiology" and, further, 
that "such epidemics would not have 
any decisive effect upon the issue of 
hostilities." So far as experts know, this 
holds as true today, and effectually an­
swers the German article-until much 
more is learned of the subject ! 

Apparently study will continue. What 
the demonic breeders of ghastliness will 
have to do before success (awful death 
to their enemies ! )  rewards

· 
their efforts 

will be to discipline their germs. Regi­
ments of them might then be turned to­
ward the enemy and given the command 
"Charge ! "  Or perhaps obedient germs 
could be ordered to bite only the enemy. 
Otherwise, the scourge would inevitably 
backfire, no matter how far inland the 
germs are distributed. For unadulter­
ated horror, bacterial warfare would cer­
tainly prove a most effective way of 
destroying foe and friend alike, but for 
war with some slight ( very slight) 
semblance of humanity, explosives will 
still do a better job against the soldier 
enemy. 
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An air view of the New York metropolitan area, with Manhattan Island in the center, New Jersey and the Hudson River at 
the left, and the East River and Long Island at the right. The route of the three-part tunnel system is shown by white lines 

IN, OUT, THROUGH NEW YOR1( 
PICTURE an island 13 miles long 

and averaging about two miles in 
width, densely up built, and with a 

resident population of 1,730,000 persons. 
Such, roughly, are some of the primary 
features of New York City, officially the 
Borough of Manhattan, and but a single 
subdivision of the City of Greater New 
York composed of five boroughs having 
a combined population of approximately 
7,370,000 people. 

To be a little more explicit : the Bor­
ough of Manhattan is the financial, 
commercial, industrial, shopping, and 
entertainment center of the more than 
12,000,000 people who live within the 
so-called metropolitan zone-an area 
that embraces populous parts of north­
ern New Jersey, western Connecticut, 
and the southeastern area of the state 
of New York. In and out of Manhattan 
there is a daily ebb and flow of 3,290,-
000 vehicles every 24 hours, traveling 
either above, on, or under the three 
rivers that make Manhattan an island. 
Over four of the East River bridges, this 
traffic tide has totaled more than 90,-
000,000 vehicles annually of late ; be­
tween Manhattan and nearby New Jer-

c.ourtesy Civil Engineering 

Three-Part Tunnel System . . .  New Jersey to Long 

Island . 

River 

Under Hudson River, Manhattan, East 

Outstanding Engineering Features 

By R. G. S K E RRE T T  

sey, the to-and-fro movement of vehicles 
has aggregated during the last year fully 
31 ,500,000 crossings. 

In Manhattan, traffic moves in cross­
currents ; streets are limited in their 
widths ; the increment of motor vehicles 
is arbitrary and continuous ; inevitably, 
thoroughfares become veritable bottle­
necks for the passage of the crowding, 
multiplying pleasure cars, motor trucks, 
and motor buses. As the centers of con­
centration are approached, the vehicles 
cover shorter distances between the flash­
ing of traffic signals, progress is corre­
spondingly retarded, and vehicles de­
signed for speed can make but little use 
of that inherent capacity. This restraint 
imposes on business, because of time 
lost, a daily penalty of something like 
half a million dollars. 

To help solve the vehicular problem 
of the metropolitan zone, so far as its 
focal center in the Borough of Manhat­
tan is concerned, the states of New York 
and New Jersey, through the Port of 
New York Authority-a bi-state organi­
zation-financed and built the Holland 
Tunnel under the Hudson and the 
George Washington Bridge over the 
same river. These two facilities permit 
a continuous flow of traffic across the 
Hudson far downtown and far uptown, 
a condition previously impossible with 
ferries. 

In the past year, the Holland Tunnel 
and the George Washington Bridge have 
afforded quick runs for 60 percent ofthe 
vehicles crossing the Hudson, leaving the 
remainder to be transported by ferries. 
It is a curious fact, familiar to traffic 

Cross-section of one of the tubes under the Hudson, one of which is now practically completed. This drawing gives some of 
the main dimensions and shows the structural features. The New Jersey shore line is at the left, Manhattan at the right 
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experts, that each added permanent 
crossing, besides providing relief, actu­
ally attracts traffic which did not exist 
previously. Expericnce has shown that 
the owners of motor vehicles will will· 
ingly pay a premium to use a shorter, 
faster, and more convenient route ; as 
between a free route and a toll route, 
the public does not hesitate to pay if 
time or distance may be saved. This at­
titude helps to explain why traffic 
through the Holland Tunnel in 1928, 
the first full calendar year after those 
tubes were placed in service, totaled 
8,744,674 revenue vehicles, and 11 ,877,-
304 in 1936. The George Washington 
Bridge, in 1932-it was placed in ser­
vice late in 1931-was crossed by 5,509,-
946 revenue vehicles and by 7,057,384 
in 1936. 

The Holland Tunnel links the lower 
part of the Island of Manhattan with 
Jersey City ; between that subaqueous 
crossing and the George Washington 
Bridge is an interval of 10 miles. The 
center of gravity of motor traffic and 
the most congested areas of New York 
City lie approximately midway between 
these crossings. Therefore, trans-Hud­
son motor traffic has either to use the 
ferries or to travel long distances north 
and south to avail itself of the George 
Washington Bridge or the 
Holland Tunnel. In that 
north-and-south movement to 
utilize the permanent cross· 
ings, motor vehicles in Man­
hattan unavoidably add to 
street congestion and inten· . 
sify traffic· regulating difficul­
ties. 

It was thus obvious to the 
Port of New York Authority 
that the midtown area of 

Upper: How Lincoln 
Tunnel traffic will be 
swung through a com-
plete circle . in ascending or 
descending the Palisades in 
New Jersey. Lower: Plazas at 
New York portals of tunnel, ven­
tilating buildings, and the river crossing 
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Manhattan should be linked with New 
Jersey by a second twin·tube vehicular 
tunnel, inasmuch as the Holland Tunnel 
by 1931 was operating normally at 80 
percent of its capacity, and on holidays 
and other peak periods the twin tubes 
were overtaxed and imposed delays. Be­
cause of the depression, funds for build­
ing the Lincoln Tunnel, from West 39th 
Street in Manhattan to Weehawken, New 
Jersey, were not available until the lat­
ter part of 1933. Actual construction 
started in March of the year following, 
and was concentrated in driving and 
completing but one of the two tubes that 
will form the Lincoln Tunnel, which is 
located three miles north of the Holland 
Tunnel. 

By building one tube first and making 
that ready for service in December 

of 1937, the initial financial outlays 
were reduced accordingly, and one tube 
would thus be ready for traffic and earn· 
ing money while the second tube was in 
process of construction. One tube will 
provide for a single traffic lane in each 
direction, and in the course of a year 
should facilitate the passage of from 
5,000,000 to 6,000,000 vehicles. When 
the second tube is finished in 1940-­
work on it is now under way-both lanes 
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of one tube will be used by westbound 
traffic, and the two lanes of the other 
tube by eastbound traffic. The two tubes 
annually will handle traffic totaling 10,-
000,000 and more vehicles. The Lincoln 
Tunnel, when completed, will have en­
tailed a total outlay of 74,800,000 dol· 
lars. 

Because the tunnel will induce addi· 
tional traffic, the municipal authorities 
recognized that a vehicular tunnel un­
der the East River, on the opposite side 
of the island, should be built to acceler­
ate through traffic between New Jersey 
and Long Island as well as interborough 
traffic between New York City and the 
sister boroughs of populous Queens and 
Brooklyn-within the limits of which 
there are resident more than 4,000,000 
people. The New York City Tunnel Au­
thority was created to design and to con­
struct what is officially known as the 
Queens·Midtown Tunnel. This will cross 
the East River between 42nd Street, 
Manhattan, and Borden Avenue, on the 
water front of Queens, and will be near 
existing highways that connect with the 
northern limits of the adjacent Borough 
of Brooklyn. Work is proceeding on this 
tunnel ; under-river driving of the twin­
tube shields will start in January, 1938. 
It will probably cost, when completed, 
58,365,000 dollars. 

This tunnel should be available in 
1940 ; in its first year of service it is ex· 
pected to handle 10,500,000 vehicles­
with the traffic expanding until the an­
nual volume is approximately 15,000,-
000 vehicles. With both the Lincoln Tun­
nel and the Queens.Midtown Tunnel in 

operation, the crosstown streets of 
Manhattan would have to serve as 

arteries between the inland por­
tals of the two underwater 

routes. This increased volume 
of traffic to and fro on the 
streets would inevitably make 
for confusion and delays. 
Therefore, the Borough of 
Manhattan has been author­
ized by the Legislature of 
New York State to construct, 
deep in the rocky body of the 
island, twin connecting tun­
nels that will provide under-
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ground arteries for much of the traffic 
entering and leaving Manhattan via the 
two new tunnels, and be the preferred 
route for vehicles intent upon making 
the best speed possible between the New 
Jersey (western ) side of the Hudson 
River and the Long Island ( eastern) 
side of the East River. Its cost is esti­
mated at 30,000,000 dollars. If funds 
are made available shortly, that vitally 
essential link can be excavated and made 
ready for service also in 1940. 

The unified project of two subaqueous 
tunnels and an interconnecting land 
tunnel calls for a total outlay of 163,-
165,000 dollars. This tremendous sum 
will be well spent if it achieves the ex­
pected traffic relief prophesied by the 
experts. 

The projected tripartite route will 
have a total length between New Jersey 
and Long Island of about 4.75 miles ; 
and it will be entirely feasible for 
through-bound vehicles to maintain a 
speed of 30 miles an hour in making 
that run. Today, on one of the most used 
East River bridges, especially during 
busy hours and peak periods, delays 
occur ranging from a few minutes to 
half an hour ; when that traffic is bound 
westward to the Hudson River side of 
Manhattan, the loss in time is apt to be 
increased when intercepting north-and­
south traffic is heavy. The three inter­
linked tunnels beneath the two rivers 
and through Manhattan will change all 
this for the better. The consequent 
economies and the revenue through rea­
sonable tolls should pay handsomely for 
the initial expenditures. 

THE first or south tube of the Lincoln 
Tunnel, which was recently put into 

use, has a length of 8215 feet between 
its east and west portals. The north tube, 
which generally parallels the south tube, 
will have a length between portals of 
7400 feet. Both tubes, however, have an 
under-river length of 4600 
feet ; the difference in over-all 
lengths is because the Man­
hattan portal of one tube is 
nearer the water front than 
the other. The New York por­
tals are connected with sunk­
en, flaring approaches which 
are reached by new sloping 
streets that ad join the ap­
proaches at right angles and 
rise so as to provide easy ac­
cess to the regular thorough­
fares of neighboring sections 
of the town. Vehicles can ap­
proach or leave these portals 
without disrupting local traf­
fic. 
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face of the river. The town of Wee­
hawken, at the foot of and on the east 
shoulder of the Palisades, demanded ac­
cess to the Lincoln Tunnel ; similarly, 
communities along the crest of the Pali­
sades insisted that they be able to get 
easily to and from the tunnel ; finally, 
other places on the western side of the 
Palisades, north and south, were equally 
urgent that connections be provided for 

Typical section, with dimensions, 
of one of the Lincoln Tunnel tubes 

them. Therefore, instead of driving the 
tunnel due west right through the Pali­
sades, which would have cost less but 
would have side-stepped some of these 
New Jersey communities, the tunnel 
makes a 90-degree swing southward on 
reaching the New Jersey side of the 
river, pierces a towering tongue of rock, 
and issues into the open in a low area 
at the foot of the Palisades. Within that 
area is an expansive "mixing basin" for 
tunnel traffic. Between that basin and a 
sunken highway, up and over the Pali­
sades, there is a steel-and-concrete in­
clined loop of ingenious design that 
swings the vehicular streams through an 
arc of 270 degrees and makes an easy 
change of grade either in starting traffic 
upward over the Palisades or downward 
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into the plaza outside the west portals. 
The sunken road over the Palisades, cut 
20 feet deep in rock, is paralleled by two 
surface roadways which connect with 
important thoroughfares and afford ac­
cess to the sunken approach artery. The 
feeder system takes care of Weehawken 
and connects with numerous important 
trunk highways. From end to end, the 
new route over the Palisades has a length 
of nearly two miles, and the maximum 
grade does not exceed 4 percent. This 
approach system will cost about 10,000,-
000 dollars. 

TWO shields were used to drive the 
south tube. The New York shield 

worked its way westward from an inland 
shaft a distance of 910 feet through solid 
rock, rock and earth, and water-bearing 
ground, successively, to reach the foun­
dation caisson of the ventilating struc­
ture at the Manhattan water front. The 
New Jersey shield started eastward from 
the bottom of the Weehawken ventilat­
ing shaft, and worked its way under the 
river to the Manhattan caisson, a total 
journey of 5050 feet. For 4600 feet, the 
shield made its way through the silt of 
the river bed, admitting 20 percent of 
the displaced material into the lengthen­
ing tunnel as the shield forced itself 
forward ; the remaining 80 percent was 
shoved mainly sidewise and upward 
along the lines of least resistance. The 
intaken silt was distributed in the lower 
half of the tube to give the tube sufficient 
deadweight to neutralize its buoyancy, 
to avoid using the air locks at the shore­
ward end to transport the muck to the 
surface, and, finally, to steady the tube 
and provide a firmer footing for the 
shield when power was applied for a 
forward shove. This muck was left un­
disturbed until the tube reached from 
shore to shore and the tunnel was no 
longer charged with compressed air, as 
was required during driving. Indeed, be­

cause of the procedure adopt­
ed, the sandhogs worked gen­
erally at a much lower air 
pressure than the depth un­
derwater would ordinarily 
have necessitated. 

On the west side of the 
Hudson, the line of the tun­
nel is abruptly confronted by 
the rocky Palisades that rise 
to a maximum elevation of 
nearly 200 feet above the sur-

A tough, doughy slab of muck squeezing through · an 
opening in a shield, like tooth-paste from a tube 

The two shields used were 
virtually identical in dimen­
sions and basic features_ 
Their cylindrical steel shells 
have an external diameter of 
31.7 feet, an over-all length of 
19 feet, a cutting edge of cast 
steel at the forward end, and, 
near the rear end, each has 
28 powerful hydraulic jacks, 
arranged circumferentially, 
that can push rearward 
against the last assembled 
ring of the lining to shove· the 
shield forward 30 inches to 
provide space for the inser­
tion and assembling of the seg­
ments of still another ring. 
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The silt admitted to the tunnel entered 
through two openings in the great circu­
lar bulkhead at the forward end of the 
shield. 

As the thick ribbons of muck came 
inward, men sliced them with wires into 
blocks that were dropped on belt con· 
veyors which, in turn, distributed the 
chunks on the tunnel floor, from side to 
side. Each shield carried, pivoted at its 
longitudinal axis, a rotating erector that 
could pick up, one by one, segments of 
the lining and place them in their proper 
order to form a unit ring. A special grip 
at the end of the working arm made 
for operating speed. To hasten the bolt· 
ing of the segments to one another 
and to the adjoining completed ring, 
the contractor developed unique hydro· 
pneumatic tighteners to avoid much 
slower handwork. Four of these power· 
ful machines were mounted at the for· 
ward end of a large trailer that could 
be attached and pulled along by the 
shield. Each tightener worked within its 
given arc, so that there was no confusion 
as each one of them was brought into 
action. The tighteners contributed very 
largely to the rapid progress made in 
driving the tunnel under the river. 

Each of the under-river cast· iron or 
cast·steel lining rings has an external 
diameter of 31 feet ; in place and bolted, 
a ring weighs about 21.5 tons. A ring 
is made up of 14 identical segments and 
a key member ; 145 bolts, each with a 
large nut and two washers, are required 
to secure a ring circumferentially and 
longitudinally. A lining ring was insert­
ed for every 2.5 linear feet of the tunnel 
shell. Every bolt had to be made tight 
so that the tunnel lining would be a rigid 
structure and sealed against leakage. 
The top of the tunnel lies 75 feet below 
mean high water. 

IN driving the older Holland Tunnel, 
the maximum linear advance through 

the bed of the river was 25 feet in 24 
hours. In driving the south tube of the 
Lincoln Tunnel, through the same silt, 
as many as 18 'shoves were made in 24 
hours and 45.5 feet of tunnel lining �as 
placed. The under· river shield started 
on its eastward trip September 29, 1934, 
and on August 17, 1935, it passed 
through the west "eye" of the New York 
caisson, and came to rest with an ulti· 
mate precision of line that was only 14 
of an inch out from grade and with but 
% inch of departure laterally. Like a 
titanic mole, the shield advanced un· 
seeing through the river bed following 
a descending course to midstream and 
then mounted again by an easy grade 
until it reached the caisson. The com· 
panion tube will be 75 feet to the north, 
between centers. 

Roadways in each tube will be 21.5 
feet wide-18 inches wider than the 
roadways of the Holland Tunnel. The 
two broader traffic lanes in each tube will 
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Erector on the shield that drove the south tube under the Hudson. It can be swung 
through a circle to place steel ring segments anywhere in the tube-lining ring 

increase the margin of safety and make 
it easier for vehicles to swing out of 
line in getting past a stalled car. The 
ceiling of the finished tube is surfaced 
with glass tiles set in special bronze 
grips which, in turn, are anchored to the 
concrete ceiling slabs which form the 
underside of the ventilating duct through 
which vitiated air is withdrawn from 
the tunnel. The fresh· air duct is beneath 
the roadway with discharge ducts at the 
sides of the tunnel j ust above the road· 
way. The sidewalls are covered with 
glazed tiles, and the curb on one side 
and the outer face of the patrolmen's 
sidewalk on the other side are of glazed 
terra-cotta. This use of glass and glazed 
tiles will make it easy to clean the ex· 
posed surfaces. The glass in the ceiling 
is cream colored and has a pebbled sur· 
face capable of diffusing a very high 
percentage of reflected light without 
glare. 

The suction fans and the fresh·air 
blowers of the ventilation system are be· 
ing placed in three buildings : one at 
the east base of the Palisades, in Wee· 
hawken, and two on the New York side 
of the river. The New Jersey plant wiil 
ventilate the tunnel between the west 
portals and mid·river ; the two New 
York plants will provide proper ventila· 
tion between mid·river and the Manhat· 
tan portals. For the two tubes there will 
be a total of 26 fresh· air blowers and 30 
exhaust fans, and there will be reserve 
units available even when the ventilat· 
ing plants are operating at their de· 
signed maximum capacities. Electric 
apparatus, placed at intervals along the 
tubes, will detect and record any vitia­
tion of the atmosphere and thus indicate 
the number of ventilating units neces­
sary at al! times. The tunnel is being 
equipped with the most approved traffic 

signaling system and is to be generally 
illuminated with sodium-vapor lamps 
that will increase visibility. 

We cannot now deal in detail with the 
Queens-Midtown Tunnel, but we can 
say that it will be more difficult to drive 
because of the mixed formations of 
rock, sand, gravel, and silt in the bed 
of the East River. Nor can we give at 
this time particulars about the Midtown­
Manhattan Tunnel, which will require 
the driving of capacious twin tunnels 
through solid rock at a maximum depth 
of 100 feet below the street surface in 
order to under-run existing and projected 
rapid-transit subways. These will be dis­
cussed later. Each will be important In 
its own right and each will necessitate 
employment of unique engineering meth­
ods by reason of the unusual problems 
that will be encountered. As has been 
shown, however, each will also be a vital 
part of the whole-a unified system 
which, while costly, will solve a traffic 
problem of the first magnitude. Further­
more, they will doubtless give to New 
York engineering experience which will 
influence decisions regarding such tun­
nels in the future, wherever they may 
be constructed. 

WHAT is being done in the Port of 
New York and within the metrop­

olis is an object lesson as a whole of 
the tremendous outlays being forced 
upon populous centers to ease the grow­
ing tide of motor vehicles into them, 
through them, and out of them so that 
these conveyances can make more effec­
tive use of the driving power with which 
they are equipped. Each and all of us, 
directly or indirectly, are paying for loss 
of time resulting from traffic congestion 
and its consequent delays. The bill daily 
or annually is an enormous one. 



RA-MOSE AND HAT-NUFER* 
(In Three Parts-Part Three )  

OUR first efforts t o  open the Canopic 
chest were checked by a locking 
device similar to that already en­

countered on Hat-nufer's coffin. In the 
chest the binding elements were not 
tenons but tongues projecting laterally 
from the ends of the transverse cleats 
on the underside of the lid, which fitted 
into L·shaped mortises on the inner 
surfaces of the sides of the box ( Figure 

Figure 15 :  The Canopic chest. In­
side were the Canopic vases for the 
entrails, as per the Egyptian custom 

15 )  . As with the coffin, there are vertical 
guiding tenons in the sides of the lid 
and, of course, the essential tumbler 
near its front edge, which in this case 
had dropped down behind the front 
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was easily withdrawn and the interior 
of the chest at last revealed. 

Its contents constituted a distinct .anti­
climax. The four Canopic j ars and their 
stoppers are of pottery. The jars are 
uninscribed, and both they and the stop­
pers vary . considerably in size and pro­
portions. Three of the stoppers are in 
the form of human heads, as was usual 
at this time, but the head of the fourth 
stopper is that of a canine animal (the 
Genius Dua-maut-ef ) ,  with long snout 
and upstanding ears. As if to give it 
further prominence, this stopper is 
whitewashed. The jars, packed in saw­
dust, natron, and linen wadding, occu­
pied the four compartments in the in· 
terior of the chest. One of the wads, 
when unfolded, proved to be a shirt, 
similar to those found on the bodies of 
Ra-mose and Hat-nufer, of fine linen, 
very pale in color, but with vertical 
stripes of dark brown running through 
it. Each jar contained one of the human 
organs. 

The three linen chests were opened 
next. Of these, two (E and F, see Figure 
16 )  are plain, rectangular boxes with 
flat lids, made of heavy and somewhat 
rough sycamore boards. The third (J )  
i s  not only more elaborate in  form but is 

Figure 1 7 :  Chest J, of whitewashed 
pine, and filled with linen sheets 

of better material (pine ) and is more 
carefully constructed and finished. It 
has a gable lid and stands on four short 
legs ( Figure 17 ) .  All three chests are 
whitewashed inside and out. Each chest 
was equipped with two stout knobs, one 
on the end of the lid, one on the corre­
sponding end of the box ; and by means 
of these the lid had been lashed in place edge of the box when the lid 

was slid shut. The removal of 
what proved to be the outer 
lid of the chest revealed an 
inner lid. These two "doors" 
rested on the two crossed par­
titions which divide the inte­
rior of the chest into four 
compartments, and were 
locked down by a boxwood 
bolt passed through wooden 
staples at the centers of their 
contiguous inner edges. The 
bolt was fitted with a small 
ebony tumbler which was in­
tended to fall between the 
first and second staples when 
the bolt was shot home, thus 
making its removal impossi­
ble. Fortunately for us, how­
ever, the tumbler had failed 
to function, so that the bolt 
�y the BuIIetin of the Met­
ropolitan Museum of Art. 

Figure 16:  Plan of the tomb, with numbers 
and letters mentioned throughout the text 

Figure 18: Basket C, with bread and 
fruits that were very dry but intact 
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with cord, the knotting of the cord be· 
tween the knobs being secured by a 
stamped mud sealing. Chests E and J 
were fairly clean and fresh, but chest 
F had evidently been in use for a long 
time before its introduction into the 
tomb. A hieratic inventory written on the 
underside of its lid shows, indeed, that 
it had at one time contained a quantity 
of metal tools, vessels, and other objects. 
Under this list were the partially erased 
remains of an earlier but similar one, 
at the beginning of which are preserved 
the name and title of Sen-Mut's brother, 
the "web-priest of Amun, Minhotpe." 

The chests contained, between them, 
seventy-six long, fringed sheets, or 
"bolts," of linen cloth, each sheet folded 
to form a neat rectangular bundle. The 
cloth differs in spin and weave, so that 
the sheets vary in texture from a very 
coarse material like burlap to a remark­
ably fine, filmy, weblike cambric and 
in color from dark brown to almost pure 
white. Each sheet is woven in one piece, 
in lengths ranging from 4.5 to 16.5 me­
ters. In addition to weavers' marks. 
worked in the fabric, 29 of the sheets 
bear identification marks in black ink. 
N early all the latter are marks of the 

Figure 19: Basket L and its odd 
batch of small personal belongings 

government and temple linen store 
whence, we may assume, Hat-nufer drew 
or purchased the cloth. The only private 
name which occurs among these marks 
is that of an individual named Boki. 
There is not much doubt that the sheets 
-clean and neatly pressed-represent 
not embalmers' equipment but Hat­
nufer's supply of household linen. Their 
amazing state of preservation allowed 
them to be unfolded, measured, and 
refolded at will. 

Four of the five baskets, or hampers 
(C, K, L, 0 ) , and the basketry tray (M)  
are made of  haIfa grass by  the common 
sewn-coil technique, and are decorated 
with geometric designs in black and 
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Figure 20: A silver wine service. 
Their size is shown by Figure 19 

red. Their bottoms, inner rims, and other 
parts which were required to stand spe­
cial wear or strain are whipped with 
palm-leaf strip. Basket H, the only un­
decorated example, is entirely of palm 
leaf. All are outstanding examples of a 
craft which has survived in northern 
and central Africa from the most ancient 
times to the present day with little 
change in technique or decoration. 

By untying a single knot at the center 
of the lid of each basket we were able 
to release the series of cord loops by 
means of which the basket had been 
securely sealed for 34 centuries. The 
contents of the baskets varied a good 
deal in type and interest. Basket C was 
packed with loaves of bread, dates, and 
raisins disposed in three small pottery 
dishes, and lumps of black matter, also 
containing raisins, which look as wed­
ding cake might if kept for 3000 years 
( Figure 18 ) . The bread is of two kinds, 
one light brown with a hard, glossy crust 
like that of modern Vienna rolls, the 
other dark, grayish brown, with a rough 
surface. Of the four types of loaf the 
most interesting is a long, flat form of 
fancy shape, possibly intended to suggest 
a human figure. 

BASKET H, the most carefully sealed 
of the lot, contained nothing but a 

jumbled mass of dirty, oil-soaked band­
ages, probably used in the process of 
embalming Hat-nufer's mummy. The 
entire contents of basket K consisted of 
five linen sheets, clean, pressed, folded 
into bundles, and altogether similar to 
those from the boxes. When the removal 
of the lid of basket L (Figure 19)  re-

Figure 21 : Hat.nufer's razor is still 
almost sharp enough to shave with 
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vealed another such sheet, we began to 
become a trifle discouraged with the 
baskets and their contents. But below 
this sheet, which turned out to be the 
biggest found in the tomb-more than 
50 feet in length-lay a group of objects 
of considerably greater interest. Fore-

Figure 22 : A net sling used for 
carrying the large i ar within it 

most among them was a set of three 
small vessels of beaten silver (Figure 
20) , consisting of a hemispherical bowl 
with a low stand soldered to its under­
side and a pair of little pitchers-one, 
as usual, slightly larger than the other­
with handles of silver wire. The lower 
end of the handle, where it is attached 
to the side of the pitcher, is, in each case, 
in the form of a lily, or sedge, plant, one 
of the emblems of Upper Egypt. With 
the silver vessels was a bronze razor 
(Figure 21 ) ,  equipped with a nicely 
carved boxwood handle and carefully 
wrapped in narrow linen bandages. In 
the silver bowl lay a necklace of faience 
lenticular beads, and near by, two little 
unguent jars of pottery, their mouths 
covered with pieces of linen cloth. 

Lying bunched together in the basket­
ry tray M, were a net sling of linen cord 
and a tufted linen square, perhaps a 
chair pad, or possibly a donkey saddle. 
The pot sling is an unusually good exam­
ple of its type and is of all the more 
value because of its perfect state of pres­
ervation. The net was undoubtedly used 
to transport the larger pottery vessels in­
to the tomb, and in Figure 22, it is il­
lustrated in position around one of the 
three amphorae. 

The lid of basket 0 had been removed 
in antiquity, apparently after the basket 
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had been brought into the tomb, and very 
carelessly replaced ; and of the original 
contents of the basket only a few objects 
were found, lying in loose disarray at the 
bottom : a lidless alabaster j ar, a small 
serpentine kohl jar, also minus its lid, 
an ebony kohl stick, and a small, colored 
grass basket. The lid of the basket had 
also been pulled off and the basket was 
empty except for one blue faience len· 
ticular bead-apparently one of the 
many beads which we may assume the 
basket once contained. 

A brief survey of the objects from Hat· 
nufer's coffin and from her boxes and 
baskets immediately disclosed the fact 
that the group, while impressive, was 
not complete. There were still missing 
from it several of the more important 
items which we had come to associate 
as a matter of course with the burials of 
well·to·do ladies of the early and middle 

Figure 23 : Hat-nufer's hand 
mirror is of polished bronze 

XVIII Dynasty. These include full-sized 
mirrors, a large kohl jar, a toilet box or 
dish, and the very common decorated 
faience bowls for flowers. It was not until 
later that we found the missing obj ects 
cached in the foot end of one of the 
cheap rectangular coffins, to the misera­
ble occupants of which they clearly did 
not belong. Perhaps their presence there 
was due to some exigency which cropped 
up at the time the tomb was being sealed, 
or even to an attempt at pilfering by one 
of the undertakers, which threatened to 
be discovered before he could remove 
his loot from the tomb. In regard to the 
latter supposition it should be recalled 
that basket 0, from which the objects 
could have come, had been roughly 
pulled open and was found more than 
two thirds empty. However that may be, 
the group of · articles from the foot end 
of the rectangular coffin is of a quality 
consistent with the rest of Hat-nufer's 
possessions and includes just the items 
which we had noted as lacking from 
these. There are two mirrors, both of 
bronze, the larger with a .  wooden handle 
in the form of a papyrus stalk and umbel, 
the smaller entirely of metal, with a 

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

similar handle, in this case ornamented 
on each side with a relief head of the 
goddess Hat-Hor ( Figure 23 ) ; a circular 
wooden toilet dish with a swivel lid, deco­
rated with an incised design of concen­
tric and contiguous circles ( Figure 24) ; 
a pair of wooden castanets carved in 
the form of elongated human hands ; a 
large alabaster kohl jar and lid, the 
lip of the jar broken away and missing ; 

Figure 24: A circular wooden toi­
let dish having an incised design 

a bowl of deep blue faience, decorated 
with a lotus· flower design in black out­
line ( see Figure 25 ) ; two blue faience 
saucers with black decoration ( Figure 
25 ) ,  one with the title and prenomen of 
Thut-mose II ; and seven s'baraboid beads 
of glossy blue faience, two of them also 
inscribed with the prenomen of Thut­
mose II. 

The two large alabaster j ars ( shown 
in Figure 26 ) from the floor of the cham· 
ber by the north end of coffin IV are well­
known XVIII Dynasty types. Both are 
distinguished by their fine surface polish 
and the beauty of the ornately grained, 
translucent alabaster of which they are 
made. Their tops were covered by pieces 
of linen cloth, lashed about their necks 
with cord, the knots secured by stamped 
mud seals. One jar is uninscribed, but 
engraved on the side of the other is a 
short column of hieroglyphic inscription 
giving the personal name of Hat-shepsut 

Figure 25: A bowl and two saucers 
of faience decorated with black 
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( for whom the jar may have been origin. 
ally made ) , accompanied by her early 
titles as Queen of Egypt. The latter jar 
has not been opened, but the other was 
nearly filled with a thick resinous gum, 
which, amazing as it may seem, was still 
soft at the time the jar was opened by us. 

The three great pottery amphorae ( 3, 
4, 6, Figure 16 ) , found stacked along 
the north wall of the chamber, are of in­
terest mainly for the oval stamp impres­
sions on their heavy mud sealings and 
the ink labels which they bear on their 
sides. Nine of the stamp impressions 
bear the name and title of Hat-shepsut 
as queen, but on four others are her 
title and prenomen as king. The labels 
give the names of the various wood oils 
contained in the jars. The label on am­
phora 4 is preceded by the date "Regnal 
Year 7" ( of Thut-mose III ) . The squat, 
long·necked pottery jar No. 5, equipped 
with two inverted-U handles, also bears 
the year date 7, accompanied by designa­
tions of the month and day and followed 
by a description of the contents of the 
jar. These dated ink inscriptions form an 
excellent index of date for the tomb, 
which, we now know, was sealed late 
in the seventh year of the reign of Thut­
mose III ( 1494 B . C . ) . 

WE are fortunate in this tomb in hav· 
ing not only the names of the oils 

contained in the j ars but also copious 
specimens of the oils themselves, which 
can be analyzed chemically and so give 
us more exact meanings of the names 
than have hitherto been known. 

Other pottery vessels, found on the 

Figure 26: The gum found in one 
of these jars had never hardened 

floor of the chamber by the south end of 
coffin III, include a long, drop-shaped jar 
( 2 ) , decorated with a red slip and bands 
of black, and two small pottery dishes 
in soft brown ware. 

These completed the possessions of 
Hat-nufer. 

( The End)  

• 

BOTH industry and business are now 
seeking from science an explanation 

of the long-period swings in business 
activity, which must have some cause. 
In a coming article this subject will be 
discussed. Its author refers to the effect 
of climate and weather as a "dictator· 
ship over man, a fact which is being in­
creasingly realized." -Editor. 



PHOTOGRAPHING TRAFFIC 
FROM THE 
Am 
THE captive balloon, long familiar 

as a war-time device for keeping 
watch over enemy activities from 

the air, has been given an important 
peace-time job--that of surveying city 
traffic. In this new use, it promises to 
become a valuable weapon in the war 
upon accidents, for it will enable traffic 
engineers to study at their leisure actual 
driving conditions at key locations and 
draw conclusions as to safety measures 
that should be put into practice or 
changes in traffic regulations that should 
be made. 

As a traffic surveyor, the captive bal-

loon is not as large as its war-time an­
cestor, nor does it carry an observer. 
Instead, it is only 12 feet in diameter 
and carries a camera which is operated 
by remote control from the ground. Un­
til recently, it had been used only at a 
number of typical intersections in Mil­
waukee and Milwaukee County, accord-

Left: One man steadies the 
balloon while two make ne­
cessary adjustments to the 
camera before an ascension 

Right: The car and trail­
er which carry the inflated 
balloon, camera, and all 
needed auxiliary equipment 

Below: A picture tells more 
than a draftsman's sketch 
and is much cheaper to 
make. A Milwaukee corner 

Above: Aerial camera and balloon 
in operation; guy ropes held by 
nearest man and one just visible in 
distance. Milwaukee Journal photo 

Left: While the inventor, Carl V. 
Bergstrom, stands on a ledge, his 
picture is taken from below to show 
camera. Milwaukee Journal photo 

ing to its inventor, Carl V_ Bergstrom, a 
Traffic Engineer in the Bureau of Elec­
trical Service, of Milwaukee, who dis­
cussed its use in Public Safety. 

The camera, which is a view model 
making a five by seven inch picture, 
and the balloon and necessary guy and 
control cables, are transported by means 
of a passenger automobile and small 
trailer. The balloon is guyed to the 
trailer in such a way that a speed of 
20 miles an hour can be made. On ar­
riving at an intersection to be photo­
graphed, the camera is fastened to the 
lower end of a pendulum assembly 
which, in turn, is attached to the bridle 
of the balloon by means of a universal 
joint, and the balloon is permitted to 
rise, control being maintained by guy 
ropes_ It is maneuvered until it is di­
rectly over the center of the intersection 
and then the plate is exposed. Batteries 
and a push button operate the shutter, 
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I Plastics, those colorful synthetic compounds that have 
invaded so many fields of industry, are made in many 

ways, from many ingredients. One of them, Catalin, is 
chemically born of a mixture of a clear liquid and a 
gas captivated in water-phenol, a derivative of 
coal, and formaldehyde, a derivative of wood 
alcohol, which, in turn, is derived from such 
sources as wood pulp, cornstalks, even hay 

3 While the mixture is cooking, the col-
or chemist prepares the required batch 

of coloring material of the desired shade. 
By proper control at this point, the fin­
ished plastic may be produced in colors 
ranging from water-white, resembling 
glass, to pastels, vivid hues, black, or white 

4 Below: Just before the cooked mixture is to 
be drawn off from the kettles, a carefully 

measured amount of coloring material is added 
and thoroughly agitated to assure uniformity of 
color throughout the material. So accurate is this stage 
of the production that the exact shade of a certain color 
may be reproduced at any time required, even years later 

A PLASTIC 

2 The liquids (see photograph No. 1 )  
are mixed in this battery of nickel­
lined kettles where the compound is 
cooked at low temperature until it 

reaches the consistency and color 
of honey. The kettles, only the 
tops of which are shown, each 
hold 3000 pounds of liquid resin 

5 Below: The cooked and col­
ored plastic is drawn off from 

the bottom of the kettle into la­
dIes, from which it is transferred to 
lead molds where it is formed into 

rods, cylinders, and other regular or 
irregular shapes. The pour m»st be 

made in small batches, as the c09ked 
Catalin begins to harden and set quil:kly 
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6 Making one form of mold into which 
the liquid Catalin will be poured. A 

steel arbor of the proper shape is dipped 
into molten lead. The lead "freezes" to 
the steel and is then stripped off, ready 
for use. Molds are used only once. The 
form shown is for making rods from 
which buttons of identical size are cut 

9 After the molds have been filled, they 
are placed in low.temperature curing 

ovens for a period of about 50 hours. 
This treatment makes the finished prod· 
uct less brittle, preserves the colors of 
the delicate dyes. Below: After curing, a 
pneumatic hammer forces fluted plastic 
rods from one type of multiple mold 

7 It is frequently desired to produce a batch of plastic in which two or more color 
combinations are blended in irregular mottled patterns. This effect is obtained 

by an intermediate process after the thick liquid is withdrawn from the kettles and 

10 Molded, cured, and 
partly sliced, the vari· 

ety of forms (right)  show 
a few of the hundreds of 
possibilities for plastic prod· 
ucts. Umbrella handles sliced 
from lengths of curved stock, 
belt buckles and dress orna· 
ments from fluted hollow 
rods, are suggestive of many 
other uses. Teething rings 
and dental plates, doorknobs 
and toothbrush handles, 
steering wheels and fountain 
pens, all can be cast in 
Catalin or cut to form with 
the same tools and technique 
as are used in many branches 
of wood or metal working 

By A. P. P E C K  

before it is cast. In the photograph, the mottler 
is skilfully blending two colors to simulate 
onyx. Measuring by eye, he produces remark· 
ably uniform results in successive batches 

8 Left: The molds and the cooked plastic are 
ready. Small quantities of the mixture are 

conveyed in ladles to the molding bench where 
the heavy liquid is poured into the waiting 
lead molds. In the photograph is a series of 
cylindrical molds ; the finished Catalin cy· 
linders will be cut into short lengths and the 
edges smoothed to form fancy bracelets 



THE · NEAREST STARS 
EVERYONE knows that we must 

know the distance of a star be­
fore we can work out its real 

brightness, or the actual rate at which 
it is moving relative to the sun, and it 
is almost as widely known that the 
distances of hundreds-nay, of thou­
sands-of stars have been determined in 
one way or another, so that we can per­
form the required calculations_ These 
are simple enough : to allow for the aver­
age effects of the minute errors which 
still affect our observations, though not 
so simple, is practicable_ But, when our 
calculations are all made, and their de­
gree of reliability ascertained, we must 
think carefully before we apply our re­
sults to the stars in general. 

For example, it is now quite certain 
that a majority of the stars visible to the 
naked eye are 300 light-years or more 
distant, and that a large fraction, if not 
an actual majority, of them ate at least 
50 times as bright as the sun_ Is this true 
of the stars in general ? One must meet 
this question like a Yankee-with an­
other question_ "What do you mean by 
'in general ? ' " If you mean the stars 
picked out by apparent brightness in 
the heavens, the statement is correct ; 
we have studied a number quite large 
enough to give a good sample_ 

BUT if you mean the stars in a given 
region of space, the statement is 

very far indeed from the truth_ A large 
majority of such stars are much fainter 
than the sun_ How do we know this ? 
And why do o�r carefully prepared lists 
provide us with such an awfully bad 
sample ? The first answer is easy-we 
find it out by tabulating the properties 
( brightness, in this case ) of the stars 
which are known to be within a rela­
tively small distance of the sun, such as 
20 or 30 light-years, and forgetting the 
rest for the moment_ The question why 
this method of picking out stars gives 
us such an extraordinary different sam­
ple from the other is more interesting_ 
It does so because there are enormous 
differences in real brightness from star 
to star_ Suppose, for example, that, on 
the average, in the region of space sur­
rounding the sun, there are 50 stars as 
bright as the sun for every one of 100 
times the sun's brightness_ How many 
of each sort will be comfortably visible 
to the naked eye ( that is, brighter than 
the fifth magnitude )  ? A star of the sun's 
brightness will satisfy this condition if 
it is within ( approximately ) 30 light­
years' distance ; but a star 100 times 
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brighter will be visible if it is anywhere 
within 300 light-years. Within this larger 
sphere ( if the stars are uniformly 
strewn in space ) ,  there will be 1000 
times as many stars like the sun as there 
are in the smaller sphere. Hence our 
apparently fair and simple method of 
selection gives a most outrageous pref­
erence to the stars of greater luminosity. 
We will get 20 of them in our list of 
naked-eye stars to one of the other kind 
-though the real proportion through­
out the region of space concerned is 
50-to· 1 the other way ! This is but a mild 
example of the effects of "observational 
selection ; "  some stars are 10,000 times 
as luminous as others, and stand a mil­
lion times better chance of getting into 
our star-catalogues, so long as these are 
selected on the basis of apparent bright­
ness. 

To get a full list of the stars in even 
the nearest parts of space-say within 
20 or 30 light-years from the sun-is 
therefore no easy matter. There are 
about half a million stars in the sky 
between the tenth and eleventh magni­
tude in apparent brightness. The enor­
mous majority of these must be objects 
of considerable, or high real brightness, 
and at great distances. A few dozen 
among them all will be inherently faint 
stars which lie close by. To pick them 
out seems at first to be hopeless ; and 
so it would be, if we had to "go it blind" 
and measure parallaxes at random for 
star after star until we happened · on a 
big parallax_ But, fortunately for the 
progress of astronomy, the stars are in 
motion-and, other things being equal, 
a star which is near us will appear to 
move faster across the sky than a dis­
tant star. "Other things"-in this case 
the velocities with which the stars are 
moving, relatively to the sun, at right 
angles to the line of sight-are, of 
course, not always, or even usually, 
equal. But the range in these velocities, 
though considerable,is nothing like the 
enormous range in the real brightness 
of the stars, so that if we make a list of 
stars of large proper motion, the pref­
erence which we unavoidably give to 
fast-moving stars will not be hopelessly 
overwhelming. What is most important 
for our present purpose is that there 
will be very few stars whose crosswise 
motion is actually small, so that, though 

near us in space, they appear to move 
slowly in the sky. The reason for this 
is that this motion has two degrees of 
freedom. One part (or component ) is 
eastward or westward in the sky, and 
the other northward or southward ; and 
if their combined effect is to be small, 
each one separately must be still smaller. 
If, then, we can get a list of the stars 
with large proper motion, say more than 
0"_5 per year, it will include almost all 
the stars of very large parallax ( greater 
than 0" .25 ) ,  and the major part of those 
with considerably smaller parallaxes. 

NOW stars with large proper motion 
are easy to find, by comparing 

photographs taken many years apart, 
with the powerful aid of the blink micro­
scope, which almost automatically picks 
out a single star which has moved among 
thousands which have not. Millions of 
stars have thus been examined, and 
thousands of motions detected (most of 
them smallish ) but, among them, there 
are a few hundred stars with rapid mo­
tions. These, whatever their brightness, 
are promising objects for the parallax 
observer. The completion of work now 
in progress-such as the very extensive 
campaign pursued by Luyten at Minne­
sota, with Harvard plates-should give 
us a practically complete proper motion 
list down to the 15th magnitude, .and so 
lead to a fairly thorough knowledge of 
the nearest stars. 

What we know at present is summar; 
ized in a very interesting list which has 
just been published by Miss Louise 
Jenkins of the Yale University Observa­
tory. This includes all the stars which 
are known, by direct measurement, to 
have parallaxes exceeding on. I-that is, 
distances less than 33 light-years. There 
are 127 objects in the list-not counting 
the fainter companions of the 19 double 
and 5 triple systems, which raise the 
total number of stars known to be within 
this distance to 156. 

We do not get anything like this pro­
portion of double and triple systems 
among stars selected by apparent bright­
ness. The reason is obvious. Most of 
these stars lie at much greater distances. 
If the nearest stars were removed to 
such distances, some of the closer pairs 
could no longer be seen double, and 
many of the fainter companions would 
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be lost to view, even with large tele­
scopes. Hence the list of near·by stars, 
short as it is, gives a better idea what 
proportion of the stars are double than 
do the far longer lists of stars "including 
everything" down to some limit of ap· 
parent brightness, and hence affected 
powerfully by observational selection. 

Observational selection has still had 
a very considerable influence upon the 
list of the nearest stars. This appears 
clearly when we pick out those whose 
distances are less than half the orig. 
inally assigned limit ( and parallaxes 
therefore greater than 0".2 ) .  By this 
change, we have cut down the volume 
of space in which we are looking for 
stars to one eighth what it was before, 
and should expect to get one eighth as 
many stars. We actually find 32 systems 
( six double and two triple ) , or 42 stars 
in all. If this is a fair sample of the 
larger volume, we should have found 
256 systems, or 336 individual stars, in 
the longer list. We actually get less than 
half as many, so that the list must be 
very incomplete, especially for distances 
greater than 20 or 25 light· years. When 
studies of proper motion and parallax 
have been thoroughly extended to stars 
of the 15th magnitude, a . larger num· 
ber of these objects will doubtless be 
picked up. 

If we divide our inner region into two 
equal volumes by a sphere 12% light. 
years in radius, we find 21 systems with 
29 stars in the inner part, and 1 1  systems 
with 13 stars in the outer shell. Part of 
this large difference may be due to 
chance, but it is highly probable that, 
even for these very near stars, our pres· 
ent list is far from complete. The whole 
number of stars within 33 light· years 
is probably as great as 500. 

IN the present list of near stars, there 
are seven of the first magnitude : 

Alpha Centauri, Sirius, Procyon, Altair, 
Fomalhaut, Vega, and Pollux. This list 
is complete, for the remaining 14 stars 
brighter than magnitude 1 .5 have been 
observed and found to fall outside our 
limit-most of them far outside. Among 
the naked·eye stars ( brighter than 
6 III .0 ) , there are 49 in the list (not count· 
ing the fainter components of doubles ) 
which is j ust 1 percent of the whole 
number in the sky. Our list is probably 
fairly, but not quite, complete in this 
case. 

The li$t of 59 stars between the 6th 
and 11th magnitudes will probably be 
considerably increased, but, even so, it 
is certain to include only an exceedingly 
small fraction of the 800,000 stars in 
the sky within these limits of apparent 
brightness. Only 19 stars fainter ( ap· 
parently ) than the 11th magnitude have 
so far been found to be our near neigh­
bors. Were our list complete, it might 
be 20 times as long, but it would con­
tain a far smaller fraction of the many 
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millions of stars in the heavens than 
any of those which precede it. 

The range in real brightness among 
these stars is enormously great. Even 
among the five nearest stars, we have 
Sirius, which is 28 times as bright as 
the sun, and the tiny star Wolf 359. 
This star is known only by its number 
in the catalogue of proper motion stars 
discovered photographically by Wolf, 
and has the very large motion of 4".67 
per year. Its apparent magnitude . is 

North Ametica nebula in 16° field, 
photographed with an f /1 Schmidt 
camera byCharles and Harold Lower. 
The North American nebula ap­
pears half way between the center 
and right edge of the photograph. 
It is a fortuitous arrangement of 
star clouds resembling the North 
American continent in its outline 

13.5-so that it sends us a little less than 
a millionth part as much light as Sirius 
does ; yet it is actually nearer than 
Sirius, its parallax being 0".403 and its 
distance 8.0 light. years, as against 8.4 
for Sirius, so that the real disparity in 
brightness is a little greater even than 
it looks-the ratio being 1,200,000 to 1. 
Sirius is bright not mainly because it 
is big, but because it is hot. There is 
good reason to believe that it is rather 
less than twice the diameter of the sun, 
and gives out about eight times as much 
light per square mile. Wolf 359 must 
be a small star, but it is also one of the 
coolest stars we know about ( except for 
certain variables ) .  Recent observations, 
reported at the Williamstown meeting 
of the Astronomical Society, show that 
it is far brighter when photographed 
with red light than it appears to the 
eye. This indicates a very low surface 
temperature, probably below 2500 de· 
grees, as against 6000 degrees for the 
sun. The corresponding surface bright. 
ness would be something like Ylooo of 
the sun's, and, as the star gives out about 
YIO,OOO of the sun's light, we may roughly 
estimate its diameter as Yo or � of the 
sun's. If its temperature were 2000 de­
grees, its diameter would come out about 
half the sun's. The truth may lie between 
these two estimates. 

A star similar in brightness and mo­
tion to this, but lying in the outer half 
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of the region which we have chosen as 
our limit for the "nearest" stars, would 
be of the 16th magnitude visually and 
not much above the 18th photograph­
ically, and have a proper motion of 1".4 
per year. By comparing plates made at 
only a few years' interval, it could be 
picked out easily from a hundred thou· 
sand ordinary stars ; but to get plates 
showing good images of such very faint 
stars, over a large region of the sky, 
would demand longer exposures than it 
has yet been practicable to give for such 
work. Such very faint stars, then, can 
be detected only when they are near 
among the nearest. We are lucky to 
have caught a single one so far. 

Whether there are still fainter stars 
among our nearest neighbors will not be 
easy to find out. Random searching is 
not likely to be profitable, but one chance 
is worth taking. A good many of the 
nearer stars have faint companions, 
sometimes close enough to count as a 
"double star," oftener some distance 
away, but recognizable by their sharing 
the principal star's motion. The fields 
surrounding these stars in the sky, there­
fore, afford much better hunting-ground 
than random samples of the sky, and it 
might be profitable to photograph them 
with long exposures, and repeat this 
after a few years-two or three would 
be enough to reveal such a companion by 
its displacement. It would pay, too, to 
examine the nearest stars visually with 
great telescopes on good nights in search 
for close or faint companions. Kuiper 
has already discovered several interest­
ing pairs in this way. 

FOUR more of the ten nearest stars 
at present known are less than %000 

as bright as the sun. Among them is 
"Proxima Centauri," the faint distant 
companion of Alpha Centauri, moving 
along with it in space, and probably a 
little nearer to us than the bright double. 
All these stars are red, and they are 
probably both small and cold, like the 
one we have discussed. 

Even from this small sample, there 
can be no doubt that these individually 
inconspicuous stars are the most abun· 
dant of all kinds, if the search is made 
throughout a given region of space. 
When we pick stars by apparent bright­
ness, we introduce odds against includ· 
ing such stars as Wolf .359, which, com· 
pared with stars like the sun, run nearly 
10,000,000 to 1. Compared with Sirius, 
the odds would be more than 1 ,000,-
000,000 to 1 ,  if it were not that Sirius, 
if at such a distance that it appeared 
of the 13th magnitude, would be in a 
part of space where the stars are thinly 
scattered. This reduces the odds, but 
leaves them so heavy that it is not sur­
prising that we have so far discovered 
but a single one of these very faint 
stars.-Princeton University Observa· 
tory, November 4, 1937. 



HEADACHE HEADQUARTERS 
WHEN a manufacturer i s  ailing, 

he calls in his doctor ; when he 
has trouble with his product or 

process he may call in the Mellon In· 
stitute of Pittsburgh. No problem in 
industrial research is too difficult for it 
to tackle. Mellon Institute showed the 
364,000,000·dollar ' Union Carbide and 
Carbon Corporation and the 
400,000,000. dollar Koppers 
Company and associated con· 
cerns how to adapt deadly 
war chemicals to peaceful 
commerce .  For a smaller 
company it developed a water 
conditioner that renders 
dishes germ.free (dish·condi. 
tioning ) and suggests that 
every dish·towel in America 
may some day become obso· 
lete. 

Mellon Institute . . • Sponsored Research Cures 

Industrial Headaches . . .  Solves Problems . . • De­

velops New Products, Processes . . .  700 Patents 

By F R E D E R I C K  T I S D A L E  

the consumer. A housewife 
discovers that by adding a 
spoonful of "Calgon" to dish· 
water,  her  glassware and 
china dry miraculously 
bright and clean without the 
aid of a towel. This substance 
forms a perfect solution of 
soap with any water, no mat· 
ter how hard, and enables it 
to drain off without leaving 
any film or dirt. Mellon In· 
stitute discovered that the 
addition of sodium hexameta· 
phosphate to dish·washing 
compounds gave the magical 
results. 

By improving the things 
that millions use and con· 
sume, the Institute promises 
to become the most sig· 
nificant monument to Pitts· 
burgh's late grandees. It was 
founded by Andrew W. Mel· 
Ion and Richard B. Mellon. 
The new structure into which 
the organization moved last 
May is the most complete reo 
s earch laboratory in the 
world ( see Scientific Amer· 
ican, July, 1937 ) . Its 200 sci· 
entists use 300 chemical or 
mechanical work·rooms. By 
a turn of the hand they ob· 
tain steam, gas, compressed 
air, suction ( for creating 
vacuum ) ,  water at any tem· 

East colonnade of the magnificent new building of the 
Mel10n Institute of Industrial Research at Pittsburgh 

At Coney Island a pants 
presser treats his girl to a 
skinless hot dog, never sus· 
pecting that distant Mellon 
scientists made the delicacy 
possible. Probably he does 
not know either that the 
clothes pressing machine he 
uses daily also is  indebted to 
Institute engineers for up·to· 
date improvements. It took 10 
years to perfect a cellulose 
casing for wieners that would 
take the place of animal in· 
testines. E. O. Freund, who 

perature, tropic or arctic weather condi· 
tions. They have solved headaches for 
4000 companies, developed 650 new 
processes. Some 700 United States 
patents have been granted on the results 
of their labors and many of these have 
been revolutionary. 

Mellon Institute works through in· 
dustrial fellowships which are financed· 
by individuals, companies, or associated 
groups. Donors of fellowships may use 
all facilities of the organization but they ' 
pay according to the needs for personnel 
and special apparatus. Contracts run for 
at least a year. All patent and other 
rights belong to the fellowship donor. 

The Institute chooses the best avail· 
able scientists to head the fellowship 
activity. Most of them are young chem· 
ists or engineers with brilliant records. 
They come from universities, company 
laboratories, government and associa· 

22 

tion services. Discoveries eventually 
worth millions to the country are some· 
times made by groups whose head "fel· 
low" gets around 6000 dollars a year, 
but there always is a chance that these 
men may graduate into good jobs with 
grateful clients. Mellon Institute re·, 
quires about 1,000,000 dollars a year for 
running expenses. Fellowship donations 
help make up this figure. 

SPECIALISTS working in such huge 
modern laboratories are displacing 

the colorful lone inventor who groped 
( and hoped ) in poorly·equipped scien· 
tific hide·aways. Mass attack by trained 
men now solves the technical difficulties 
of industry. Co·operation among them 
speeds results. 

Since the organization's most impor· 
tant field is ind ustrial chemistry, its 
handiwork often goes unrecognized by 

later organized the Visking Corporation, 
of Chicago, backed the venture. Success 
involved devising a machine that forced 
out cellulose of definite properties in an 
endless tube, much the same as rayon 
filaments are produced. 

This cellulose comes from cotton lin· 
ters, is a cousin of Cellophane. Meat 
does not stick to cellulose as it does to 
animal casings. Therefore the frank· 
furter's cotton shirt is removed after the 
sausage is cooked, smoked, and stuffed 
in the orthodox manner. The result is a 
nude "frank" ready for boiling and the 
valedictory smear of mustard. 

Thirty·one men, 15 of them Mellon 
scientists, made daily sacrifice of their 
beards in a shaving clinic under the 
Magazine Repeating Razor Company fel· 
lowship. It was found that a tooth·type 
guard traveling ahead of the blade 
rumpled the skin, thereby preventing a 
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close cut in the grooves and causing 
painful nicks on the summits. A bar 
guard which stretched the skin smooth· 
ly and raised the whisker for better con· 
tact with the blade was developed. Also, 
the most generally agreeable angle be. 
tween blade and skin was scientifically 
determined ( see Scientific American, 
November, 1937 ) . 

Research on the fundamentals of sleep 
for the Simmons Company illustrates 
the ingenuity required for designing 
special apparatus. A sort of posture 
meter was invented to register how long 
a subject lay in each position. It con· 
sisted of a noiseless motor which slowly 
moved a tape under the bed. On this 
rested a pen which was attached to the 

bedsprings. The pen· point drew a straight 
line as long as the sleeper lay still, 
j ogged whenever he moved. Comparison 
with a time line on the tape registered 
how long each posture was kept. 

Exact positions were observed and 
timed by a camera aimed through a hole 
in the wall. Whenever the subj ect moved 
and disturbed the bedsprings, an electro· 
magnet snapped the shutter. Each ex· 
posure took in a wall clock, thereby 
recording the time and duration of dif· 
ferent postures. Subj ects included 150 
persons, of both sexes, of varying ages, 
intelligences, and states of health. It 
was discovered that normal persons 
change posture 20 to 60 times during a 
typical night. The only healthy person 
who "slept like a log" was insane. Sim· 
mons Company was given the analysis 
of two million measurements to guide 
its designs of sleeping equipment. 

Mellon Institute developed flake cof· 
fee as a by·product of packing experi. 
ments for Continental Can Company. 
Ground and roasted coffee was passed 
between heavy rollers. Resulting flakes 
were about as thin as a piece of paper. 
Flaking crushes the coffee cells, yields 
about 96 percent of desired essentials, 
compared with about 60 percent from 
ground coffee. 
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"Fly·Tox" was developed 

at Mellon Institute. It was 
the first insecticide of this 
type to be distributed nation· 
ally to consumers. Formerly, 
manufacturers could rely 
only on the "death chamber" 
to establish the insect·killing 
qualities of their poisons. It 
is a specially constructed 
room, six feet cube. For a test 
100 flies are imprisoned in it. 
Then 12 cubic centimeters of 
the insecticide are sprayed 
in. After 10 minutes the flies 
(mostly in a stupor on the 
floor by now) are taken out, 
put in a cage, and the inter· 

val until death timed. A good 
fly poison will put 95 of the 
100 flies on the floor after 10 
minutes and kill 60 within 24 
hours. 

Chemists felt that a sim· 
pIer and more accurate test 
could be devised. Mellon In· 
stitute developed standards 
for the ingredients, particu· 
larly pyrethrum extracts­
from a variety of chrysanthe· 
mum flower. By this method, 
manufacturers now predeter. 
mine with scientific precision 
the lethal qualities of their 
insecticides. 

For Heinz, the Institute de· 
veloped "Rice Flakes" break· 
fast cereal. Pure cellulose, 
recovered from the rice hulls, 
is added to give it laxative 
qualitie s .  H einz strained 
foods was another activity. 
These retain in puree form 
practically all the vitamins. 
They are in great demand for 
babies, children, persons on 
soft diets. One of the com· 
binations of strained green 
vegetables contains lettuce, 
kale, asparagus. This mix· 

Making the casings, above, for the 
"skinless" hot dogs, a product of Mel· 
Ion research. The girls are peeling off 
the skins of the "franks" after cooking 

ture is rich in calcium value. It is supe· 
rior to spinach which interferes with 
calcium utilization. 

Millions munch their morning toast 
without appreciating the Institute's con· 
tribution to commercial bread making. 
"Arkady" yeast food revolutionized this 
branch of the baking industry. It liter· 
ally feeds the yeast (with necessary 
nitrogen, lime, and oxygen, which other· 

Manner in which the bursting strength of . ho­
siery is determined in the Mellon laboratories 
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Machine employed in making 
strength tests on various textiles 

wise must be slowly taken from the 
other dough ingredients ) . There is a sav· 
ing of one half in yeast used or about 
one half in time required to make the 
bread. "Arkady" cuts the fermentation 
time from five hours to two and one half. 

Kaufmann's Department Stores, Pitts· 
burgh, uses the Institute for development 
of merchandise standards. Results guide 
the store in buying from manufacturers, 
and tags inform customers as to the 
quality. 

In one of the Institute's laboratories, 
a lever monotonously raises and drops 
on an inner.spring mattress a small bar­
rel containing 100 pounds in weight. 
The blow travels 10 inches, 10 times a 
minute. On one mattress the meter reg­
istered 50,000 thumps without causing 
serious damage. Silk stockings and oth­
er fabrics are tested with a machine 
having an expanding rubber disk, thus 
registering the pressure necessary to 
burst through them. Gaged weights on 
individual threads determine tensile 
strengths. On the rocking arm of an­
other apparatus, cloth is rubbed at set 
tensions and weights, a counter indicat­
ing how long it would take trouser seats 
to · acquire a shine or upholstery fabrics 
to wear through. Fading resistance of 
dyes is determined by exposing cloth 
samples to a carbon arc lamp producing 
the same quality of light as the sun. A 
machine designed for determining air 
resistance of parachute fabrics has been 
adapted to show the air porosity of 
summer clothing textiles. It measures 
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the time required for a given amount of 
air to pass through the weave. 

Mellon Institute pioneered in disclos­
ing the causes of cloth failure during 
laundering. Standard washing formulas 
were given the industry and scientific 
reasons were established for explain­
ing fabric injuries to customers. 

THE Institute's development of silk 
strings for tennis racquets should be 

welcomed by the nation's sheep--not 
cats, as popularly supposed-as prom­
ising relief from a painful responsibility. 
Through research, slag waste from steel 
operations has been adapted for building 
purposes. Experiments on 350 types of 
brick walls disclosed among other things 
the trouble caused by moisture seepage 
above and below, developed types of 
metal flashing to prevent it. A fellowship 
discovered that the addition of 10 per­
cent copper powder to magnesium oxy­
chloride cements ( used in floors, tiles, 
stucco, and so on ) produced an amaz­
ing new cement which, unlike the orig­
inal mixtures, grows stronger under ex­
posure to water and weather ; it's called 
"H ubbellite." 

Mellon has been active in the devel­
opment of plastics, new and mysterious 
big business. Its early product, Hedma­
nol, was later combined with Bakelite's 
operations. This is a phenolic, at present 
one of the important synthetics in the 
plastic field. Its antecedents are carbolic 
acid ( or phenol from coal via coke ) and 
formaldehyde (compound formed from 
wood alcohol and oxygen ) .  Other plas­
tics developed at the Institute include 
Plaskon, Vinylite. They are competing 
with older materials in table tops, air­
plane windows, table wares, automobile 
accessories, electrical fittings, machine 
casings, gift novelties, costume jewelry, 
and many other commonplaces. 

While industrial research is Mellon 
Institute's back-log, it also busies itself 
directly in behalf of humanity. An ex-
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ample is its air pollution study which 
began in 1911,  the year the Institute was 
founded. "Snap shots" of air are taken 
by a suction pump which traps samples 
in a chamber of about a half-pint capac­
ity. An electric precipitator also may be 
used. Each particle in the air carries a 
charge of electricity ; plates in the de­
vice act as a magnet to draw down each 
tiny floating bit. 

Particles are counted, measured un­
der a microscope. A tobacco smoke par­
ticle magnified 5000 times is about the 
size of a pin point. Safe air contains 
200,000 to 300,000 particles per cubic 
foot- Very dirty atmosphere runs as high 
as 500,000,000 particles. By co-operating 
with industry, Mellon Institute has 
helped reduce the precipitation of soot 
in Pittsburgh to under 1000 tons per 
square mile per year. Its findings guide 
cities to more intelligent anti-smoke or­
dinances, ind ustrial plants to better fir­
ing equipment. 

Since pure air is as important to health 
as pure water, the rise in steel activity 
in the Pittsburgh area always means 
more work for the community's doctors. 
Lung ailments increase. Ravages of 
pneumonia in Pittsburgh incited Mellon 
Institute to seek a cure. It recently an­
nounced a treatment that cut the mor­
tality in half when tried in 200 pneu­
monia cases. Starting from German dis­
coveries in 191 1 ,  Mellon experimenters 
under Dr. W. W. G. Maclachlan pro­
d\l(;:ed the effective drug. It was awe­
somely christened Hydroxyethylapocu­
preine. In practice they just call it 
"Number 71." 

This drug is a derivative of quinine. 
Cinchona chemicals originally used 
caused blindness in doses strong enough 
to kill germs. Mellon Institute overcame 
the difficulty by adding a group of atoms 
known as the hydroxy radical to the 
complex quinine molecule. Twenty thou­
sand white mice were the heroes of 
this successful microscopic war. 

An experimental sleeping room used in studying a sleeper's changes in pos­
ture. The clock timed each change on each of the pictures that were made 



FLOATED ON MUD 
Sailing Vessel, Now an Aquarium, Was Raised to 

a Permanent Location by Mud . . .  Nine Feet Up 

. . .  Cofferdam Used . . .  Sand as a Foundation 

By H A R O L D  

HIGH and dry and safe and sound 
on the Miami waterfront the good 
ship Prins Valdemar, German 

blockade runner of World War days, 
has come to her final anchorage at last. 
Like every other incident of her long 
and varied history, the closing chapter 
in the seafaring life of Prins Valdemar 
was of unusual interest, for instead · of 
sinking to her end she took an elevator 
with mud as the motive power and was 
raised to her resting place. 

For years the once proud vessel was 
tied to the seawall in Miami harbor, her 
decks paced curiously by visiting tour· 
ists who thrilled at her story while in· 
specting unusual specimens of marine 
animals displayed by the aquarium 
housed aboard her. Now Prins Valdemar 
has said goodbye to the sea. Her owner 
had a problem, however, to move her 
250 feet of length and 4,000,000 pounds 
of dead weight into the position desired, 
for he wanted to raise the ship nine feet 
above high tide. 

C H A M B E R L I N  

vessel drew 15 feet, but in thick fluid 
mud the draft was reduced to 12 feet. 
Therefore, after the ship had been raised 
six feet in water inside the coffer dam, 
the water was gradually displaced with 
mud. 

Every day as the task proceeded, the 
vessel would rise as the greater specific 
gravity of agitated mud took hold of 
her. Every night as the mud in the mix· 
ture settled to the bottom some of the 
lifting power would be lost and the ship 
would sink back. In the end, however, 

. 

Prins Valdemar in the coastal ser· 
vice during the Florida boom days 

By building a cofferdam out from 
the land and surrounding the vessel, it 
was possible to float the boat up six feet, 
but the three feet additional presented 
a problem. Finally this was solved by 
floating her in mud. In salt water the Abo'/le: A view of the stern of the vessel, showing the cofferdam the old water­

line, and the "mud·line." Below: Prins Valdemar is now on s�lid foundation 

she was hoisted the required distance 
and heavy sand forced in beneath her 
keel to hold her solidly in place and pro­
vide a firm foundation. 

Built in Sweden of English iron, 
Prins Valdemar sailed the seas when 
forests of tall spars still spread canvas 
to the winds. During the war she once 
ran the Allied blockade successfully, 
then barely escaped capture a 'second 
time by hustling into a Danish port. The 
Florida boom saw her pressed into ser­
vice hauling hotel and building supplies 
south from New York, and one voyage 
ended with her conversion into a floating 
hotel of 100 rooms. In a storm she cap· 
sized, sank, and for months partially 
blocked the Miami ship channel ; then 
she was raised to become a floating 
aquarium. But her last voyage was up 
-and it was sailed in a sea of mud. 
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WHAT TO Do ABOUT DUST? 
DUST might be roughly described as 

the "airy particles" arising from 
a world that is wearing away un­

der the ceaseless erosion of nature and 
the onrush of restless man. 

The physical world is, of course, com­
posed of matter in many forms. Dust, 
in a broad .sense, is simply the tiny rem­
nants resulting from the breaking up 
of this matter. It is the product of that 
tireless process of wearing out which 
walks hand-in-hand with time and af­
fects life, mountain tops, and all ma­
terial things. Dust is one of the common 
denominators of the world and exists, 
potentially, in every solid object. Even 
man is made of dust, according to the 
Scriptures, and unto dust he ultimately 
returns. 

Thus certain fine, powdery particles 
are a part of the natural order and might 
be called natural dusts, since they are 
independent of man. Examples of such 
forms of air pollution include withering 
dust storms searing the country side or 
miniature particles of plant and animal 
life afloat in the air. 

Far more dangerous than these, how­
ever, are the man-made dusts generated 
in the industrial processes of our highly 
industrial era. Besides the "chimney 
sweeps" of incomplete combustion­
smoke, ash, tar, and so on-there are the 
numberless industrial dusts. The use of 
abrasives . to clean and polish metal, ab­
rasive powder and abrasive soap mak­
ing, foundry work, sand blasting, quar­
rying, tunnelling, mining, glass making, 
and pottery making are among the 
"dusty trades." 

The stone cutter of old, hacking at 
hard rock with a pick or with hammer 
and chisel, had little to fear from dust. 
The modern stone cutter, thundering 
through brittle rock with power drills, 
stirs up smoke-like waves of dust. Un­
less properly protected, he may inhale 
harmful quantities of dangerous silica 
particles. Some of these drills are known 
among miners as "widow makers." 

THE United States Public Health Ser­
vice estimates that approximately 

1 ,000,000 workmen are exposed to silica 
dust in America's mines and mills-a 
dust which, breathed in sufficient quan­
tities and over a sufficient period of time, 
may cause silicosis and other disorders 
of the respiratory organs. The inhalation 
of dust may, under certain conditions, 
weaken man's resistance to tuberculosis, 
colds, bronchitis, pneumonia, and sinus 
troubles. Men working in dusty trades 

26 

Industrial Dust Hazards Little Known of 

Them . . .  Foundation to Study Ways, Means of Com­

bating . . . Medical, Legal, Engineering Aspects 

By J O H N  F. M c M A H O N  
Executive Assistant, Air Hygiene Foundation 

suffer more from such ailments than 
men working elsewhere. "The evidence 
that excessive dustiness of any kind is 
harmful is beyond argument," accord­
ing to Prof. Philip Drinker of the Har­
vard School of Public Health. 

Of the estimated 1 ,000,000 workmen 
exposed to silica dust, approximately 
one half of this number is exposed to 
harmful concentrations. In addition to 
silica, there are numerous other dan­
gerous dusts, such ' as lead dust or as­
bestos dust. 

It was not until about two years ago 
that the general public in this country 
became acutely conscious of dust as an 
enemy to health and a cause of occupa­
tional disease. This realization followed 
the wide publicity given to silicosis cases 
in connection with a tunnelling project 
at Gauley Bridge, West Virginia. 

But prior to this general awakening, 
with its accompanying panic and hys­
teria, a number of industrial leaders 
representing the steel, foundry, glass, 
ceramic, pottery, refractory, aluminum, 
coal, and metal mining industries be­
gan meeting and discussing ways and 
means of combating occupational dis­
eases. An epidemic of ruinous lawsuits 
was sweeping the country. Many firms 
were forced out of business entirely. The 

industrial areas about St. Louis and 
Rochester, New York, suffered severely. 
Insurance rates were mounting as a re­
sult of the many claims. 

IN the face of these developments, in­
dustry, perplexed and often bewild­

ered, knew not where to turn for help or 
guidance. Even noted physicians fre­
quently disagreed as to the medical as­
pects of the problem. Engineers, at­
tempting to devise equipment to dispose 
of dust, were hampered by this inability 
of medical men to say just what concen­
tration of a given dust constituted a 
hazard to health, and just how low the 
concentration should be cut to make a 
reasonably safe working place. 

Consequently a score of firms and 
trade organizations banded together and 
established the Air Hygiene Founda­
tion of America, a non-profit, scientific 
organization created to conduct research 
on silicosis and kindred industrial dis­
eases. The Foundation, in its search for 
the vital knowledge needed to combat 
these ills, is not only engaging in re­
search itself but is attempting to collect 
into one central reservoir the fruits of 
experience and research which have ac­
crued heterogeneously everywhere. 

After getting underway early in 1936, 

A dangerous c:Qrlcentration of silica dust at left, thrown off in a cloud by a 
pneumatic drill. " On the right a new suction collector carries away all dust 



JANUARY . 1938 
the Foundation immediately launched a 
program of fact· finding searches in the 
three fields bearing upon the problem­
medicine, engineering, and law. 

The medical survey, for example, in· 
volved the evaluation of findings gleaned 
in a number of industries, in hospitals, 
and in research centers here and abroad. 
It concludes that on the basis of present 
knowledge, nine points are definitely 
known about silicosis. They are : 

1. Silicosis results from the inhalation 
of dust containing free silica. 

2. The time required for the develop­
ment of silicosis varies from a few years 
to 20 or more, depending upon the con­
centration of silica particles in the air 
and the length of exposure. 

3. Beginning silicosis is recognizable 
only by properly taken roentgen films 
(X rays ) of the chest. 

4. Associated with silicosis is a marked 
predisposition to tuberculosis. 

5. Silicosis can be prevented by pro­
tecting the industrial worker from in­
haling silica dust. 

6 .  Concentrations to which dust must 
be reduced in order to be safe have not 
been absolutely determined. 

7. Industrial dusts, containing silica, 
are frequently not all silica, being mixed 
with other materials. Some of these may 
alter the silica action on the body. 

8. Asbestos, a silicate, is the only dust 
other than free silica which has been 
shown to cause lung fibrosis. 

9. Simple-that is, uncomplicated­
silicosis, as seen in the industries in this 
country, causes relatively little severe 
disability. It is its combination with 
other diseases which is serious. 

The report of the preventive engineer­
ing survey warned engineers to center 
their attack on the smallest dust parti­
cles, pointing out that, in a general 
sense, the finer the dust the greater the 
potential danger. 

The legal survey examined the statutes 
and court decisions of each of the 48 
states in an effort to establish the exact 
status of the law in each state as regards 
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occupational disease due to air pollu­
tion. This review disclosed sharp con­
flicts between the laws of the various 
states respecting compensation for occu­
pational disease. It noted, however, a 
growing liberal trend toward compen­
sating workmen who contract industrial 
disease j ust as workmen injured in in­
dustrial accidents are compensated. 

THE occupational disease question is 
so broad, with its social and eco­

nomic implications, that many of the 
44 state legislatures which met last year 
considered the problem. 

Further, as pointed out in the Sum­
mary Report of the Economic, Legal, 
and Insurance Committee of the Na­
tional Silicosis Conference, "increased 
costs for preventive or compensatory 
measures may have marked economic 
effects upon the relative position of com­
peting industries or units." Obviously a 
manufacturer in a state with stringent 
regulations is placed at a disadvantage 
with a competitor in a state where few 
such regulations exist. This disadvan­
tage promises to be temporary, how­
ever, and may be offset even now by the 
cost of damage suits. 

Aside from the economic considera­
tion is the even more important social 
or human factor. If a workman con­
tracts an occupational affliction, his wife 
and his children suffer indirectly, as 
does the whole community. The United 
States Public Health Service has shown 
that the life expectancy of industrial 
workers is several years less than in the 
case of other workmen. Prpnmonia rates 
are twice as high and tuberculosis rates 
are much higher for the industrial 
group, which roughly comprises some 
15,000,000 persons employed in manu­
facturing and mining. 

This situation further emphasizes the 
need of a coordinating and correlating 
research center dedicated to the devel­
opment of sorely-needed information on 
the cause, cure, and prevention of air­
borne occupational diseases. Possessed 
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with the findings of its inventory-like 
surveys, showing, roughly, what is 
known and what remains to be sought 
out, the Air Hygiene Foundation was 
able to lay out a practical program of 
scientific research into the fundamentals 
of industrial air pollution. 

The research is to be carried on at 
institutions deemed best fitted for the 
particular task in mind. Some of these 
are the Saranac Laboratory, Saranac 
Lake, New York ; University Hospital, 
University of Pennsylvania, Philadel­
phia ; United States Bureau of . Mines, 
Washington, D. C. ; Harvard School of 
Public Health, Cambridge, Massachu­
setts ; Singer Memorial Laboratory ; and 
Mellon Institute, Pittsburgh. 

This program, recently announced, 
seeks to answer many puzzling questions 
on the medical and engineering aspects 
of the subject. Some of these include : 

I. What is the mechanism by which 
silica acts upon the body ? Is silica 
a poison or an irritant ? Is the action 
of silica physical, as in cutting, or is 
it chemical ? 

II. What is the relation between sili­
cosis and tuberculosis ? 

III. What is the effect of other sub­
stances upon the action of silica ? 
( It is claimed that some dusts retard 
the action of silica, apparently di­
luting its effect, while others are said 
to speed up the silica action. ) 

IV. Determination of hood design data 
for various dust-producing processes 
involved in the crushing, grinding, 
and general handling of rock. 

Another problem calls for the devel­
opment of a fool-proof technique of ro­
entgenography (X ray ) . It appears that 
pre-employment medical examinations 
including a chest roentgenogram will be 
required of workmen to an ever increas­
ing degree in the future. Thus a man 
may be hired or rejected on the basis 
of his X-ray film. Therefore, the best 
possible technique that can be evolved 
is the least with which employers can be 
satisfied. 

Coal mines constitute another dust hazard and especially at p oints where machines undercut the coal seam by means of 
powerful cutting teeth on a flat arm. At the right, this operation is rendered dustless by a spray of water on the cutting arm 



CHEMOTHERAPY AND PRONTOSIL 
SUPPOSE you were an officer of the 

law charged with the duty of ar­
resting the Purple Gang. This gang is 
composed of individual units who may 
be likened to toxic agents or poisonous 
bacteria ready to make society ill. Their 
trail leads to a dance-hall full of people. 
But you are alone. The task of arrest­
ing these members of the Purple Gang, 
scattered as they are among many inno­
cent people, seems hopeless. 

Ah, but you have a magic revolver 
loaded with charmed bullets. These are 
like the famed silver bullets of savage 
witch doctors. You can aim the revolver, 
pull the trigger, and release several of 
them, and each will emerge, unerringly 
search out a gangster, and paralyze him 
temporarily. The bullets will not harm 
anyone else than members of the notori­
ous Purple Gang. 

Once the gangsters are paralyzed the 
rest is easy. You simply arrange to have 
them hauled off to j ail while they are for 
the time impotent to do harm, and there 
you are. There also you have a fair ex­
ample to illustrate what physicians who 
use chemotherapy with care and intelli­
gence can often accomplish. 

Prontosil, the official name of which 
is sulfanilamide, the substance about 
which there has been so much in the 
newspapers recently, is such a chemical 
charmed bullet. Doctors are now shoot­
ing it at the gangster germs that cause 
meningitis, childbed fever, pneumonia, 
gonorrhea, pyelitis, but chiefly various 
infections caused by germs known as 
streptococci. 

The substance does not kill disease 
germs. Instead, it prevents their growth 
and multiplication within the victim's 
( or host's, as the merry pathologists 
say ) body. It paralyzes them in the 
dance hall. Then the body's own fight­
ing forces get to work and conquer the 
infection. 

NATURALLY, newspaper reports 
have often been sensational and ex­

aggerated. For example, the drug was 
much publicized when used in the ill­
ness of the President's son. But readers 
were not told that only a few doses were 
given, that these availed nothing, and 
that surgery was resorted to. 

The drug also has been abused. It is 
a powerful and dangerous agent. Pub­
licity regarding its use in gonorrhea has, 
unfortunately, led laymen to buy it at 
drug stores for self-medication. State 
and city ordinances should prohibit its 
sale except on prescription, and it cer-
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Uses and Abuses of the New Drug . . .  Valuable, but to 

Be Used with Caution . . .  Theory of Chemotherapy . . .  

Hope for Other Drugs in Research on Same Theory 

By T. S W A N N  H A R D I N G  

tainly should never be used by laymen 
for self-medication. [An editorial on this 
drug appears on page 9.-Ed.] 

Some uncritical doctors themselves 
have tended to discredit Prontosil by 
using it in all sorts of infections. Even 
dentists have used it promiscuously. One 
must always take stories of marvelous 
new remedies with a grain of salt. N ever­
theless, there is a nugget of truth here 
that deserves a little careful exposition. 

Chemically, this drug is a dark red 
dye called the hydro-chloride of 4'­
sulfamido-2 :4-diamino-azo-benzol. It was 
discovered by Domagk in Germany about 
1935. He called it prontosil, a word that 
has since been adopted as a commercial 
trade name by one American firm. The 
correct official drug name is, as was said 
above, sulfanilamide. 

But, in order to enable us to under­
stand the manner in which this drug 
acts, we must briefly examine chemo­
therapy as a whole. While it is usually 
supposed that this form of therapy took 
its start with Paul Ehrlich, it started 
much earlier in folklore and primitive 
medicine. The Brazilian Indians of 
Pizarro's time actually practised chemo­
therapy empirically when they used 
cinchona, which contains quinine, as a 
specific against certain kinds of malaria, 
also ipecac, which contains emetine, in 
certain types of diarrhea. In such cases 
a magic chemical bullet was fired at 
germs that caused certain diseases in 
the body, in order to destroy or combat 
them without inj ury to the body. 

Chemotherapy is, then, the treatment 
of internal disease by the use of chem­
ical substances which have a specific 
and immediate toxic effect upon the 
microorganisms that cause the disease, 
but which do not seriously poison the 
patient. (They may do him a little un­
intentional injury but it should not be 
great. For example, a substance called 
optochine, when used to treat certain 
types of pneumonia, caused serious 
though frequently only temporary blind­
ness. That is something like the three­
powder treatment for heart trouble in­
vented by a movie "doctor." The first 
powder cured the heart trouble but un-

balanced the patient's mind ; the second 
restored his sanity but blinded him ; the 
third restored his eyesight but injured 
his heart. Chemotherapy has to avoid 
such contingencies as this. ) 

Scientifically, chemotherapy did get 
its start with Ehrlich. Facts standing 
alone-such as that quinine cured ma­
laria-lack the usefulness and signifi­
cance they have when organized in­
to scientific hypotheses. Ehrlich's theo­
ries and hypotheses put facts to work in 
this field. 

PAUL EHRLICH was a German Jew, 
born in Prussia in 1854. After he ob­

tained his medical degree he devoted 
himself to pathology. He sought to learn 
the nature of diseases by examining the 
organs of the body, in order to deter­
mine the effects of various diseases up­
on them. Naturally, he used a micro­
scope' with which he observed very thin 
slices or sections of tissues from the va­
rious organs and even then, as now, they 
were stained with dyes. These dyes were 
used in order to make certain structures 
visible to the observer. This is because 
they are selective. That is, they stain 
only certain types of tissues or certain 
parts of cells or, as was soon found, only 
certain bacteria. Thus, certain bacteria 
are called "Gram-positive" because they 
will hold a certain purple dye when 
stained with it by the method of Gram,. 
a Danish physician. But, with the growth 
of the German dye industry, many new 
synthetic agents became available with 
which Ehrlich could experiment. 

In 1890, Ehrlich had returned from 
Egypt, whither he went to recuperate 
from tuberculosis, and entered the In­
stitute for Infectious Diseases in Berlin, 
under Robert Koch who discovered the 
germ of tuberculosis. About this time 
there was much study of antitoxins 
which fought the poisons produced in 
the body by diseases such as diphtheria 
and lockjaw. The antitoxins were so 
called because they seemed to neutralize 
the poisons or toxins of disease and 
render them impotent to harm. 

That gave Ehrlich the germ of an idea. 
Soon he had organized various facts into 
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his great theory of immunity. In the very 
simplest language this theory held that 
disease was basically chemical in nature 
and that chemicals might be set to fight 
chemicals. Since very recently the viruses 
causing certain diseases have been found 
to be chemical substances, non·living but 
autocatalytic proteins that can somehow 
manage to reproduce themselves in cer­
tain tissues, the theory assumes more 
importance now than ever. 

Ehrlich reasoned that both animal or 
tissue cells and bacteria were composed 
of complex chemical substances. Such 
substances are formed of very large ag­
gregations of molecules-maybe a hun­
dred thousand or so. When they react 
with one another they do not pitch into 
the reaction wholeheartedly, as would 
simple substances like table salt and 
sulfuric acid but, instead, they react 
through certain of their suburban side 
chains or trailers of their molecules. 

However, such reactions can cause a 
great change in the nature of the com­
plex chemical substance. If it were poi­
sonous, they could perhaps render it 
non-poisonous. The problem was one of 
finding the silver bullet that would hit 
the gangster target while harming no 
one else in the dance hall. In other 
words, the problem was one of getting 
some chemical that could be given to the 
sufferer from a disease which would de­
toxify and render harmless the agents 
causing the disease, but without injury 
to the victim. 

YET, remember, the body tissues and 
the germs themselves that cause dis­

ease are probably a good deal alike. 
They both contain proteins. They are 
both, chemically speaking, complex sub­
stances. But, since the dyes would enter 
a mouse, for example, and unerringly 
pick out germs of a certain type, stain­
ing only these particular germs, why 
would it not be possible to hitch some 
other substance, deadly to the germs, 
right on to the dye and thus paralyze 
the germs ? That was Ehrlich's idea. 

At that time the dreaded African 
sleeping sickness (not the disease com­
monly called sleeping sickness in the 
United States ) was attracting much at­
tention. It was caused by a one-celled 
animal, the trypanosome, which was easy 
to find in the victim's blood. So Ehrlich 
went after that trypanosome, using about 
500 different dyes combined in various 
ways with arsenic, antimony, and phos­
phorus. He was unsuccessful. 

In 1905, however, he took up the study 
of an arsenic-containing drug called 
atoxyl, which was said to be non-poison­
ous. It was used in treating sleeping 
sickness, but it endangered the patient's 
eyes. He proceeded to make small 
changes in its composition and finally, 
in 1907, his 606th trial was successful. 
Salvarsan, since called 606, appeared. 

Next, Ehrlich proceeded to a great 
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discovery by proceeding upon a totally 
erroneous theory. He supposed wrongly 
that the agent causing sleeping sickness 
was closely related to the one causing 
syphilis. Hence, if his 606 would cure 
one of these diseases it should cure the 
other. Actually it did, even though the 
organisms involved were not closely reo 
lated, and the rest is history. 

Salvarsan or 606 became the parent 
and grandparent of numerous other ar­
senicals. Tryparsamide was perfected at 

A FI'ER the accompanying ar-
ticle had been written, and 

while it was being prepared for 
publication, the newspapers of 
the nation contained day-by-day 
accounts of many unfortunate 
deaths caused by an elixir of the 
sulfanilamide around which the 
article centers. While this in no 
way affects anything in the ar­
ticle, it calls for a clear explana­
tion, and this will be found on 
page 9.-The Editor. 

the Rockefeller Institute in the United 
States. Later mercurochrome-220 ap­
peared, in which a dye was combined 
with metallic mercury, obviously based 
on Ehrlich's faith in the antiseptic pow­
ers of dye compounds. 

Recently, the attack of chemotherapy 
has shifted to the field of the dangerous 
streptococci, which exist in many de­
grees of virulence and have long baffied 
medicine. These Gram-positive organ­
isms occur in pairs or chains. Some of 
them can ripen cheese or sour milk ; 
others cause scarlet fever, erysipelas, 
childbed fever, and blood poisoning in 
human beings, mastitis in .cows and 
strangles in horses. They attack numer­
ous tissues and are exceedingly difficult 
to destroy without injury to the victim. 
They are the micro-gangsters against 
which modern witch doctors now aim 
their silver bullets� Domagk of Germany 
first used the dark red dye, which he 
named prontosil, to combat hemolytic 
( red -blood -corpuscle-destroying ) strep­
tococci in mice, the germs being of hu­
man origin. In France other investiga­
tors claimed success with a similar dye. 
The drug from Germany was . used in 
Great Britain in 38 cases of puerperal or 
childbed fever, all results being reported 
favorable. 

Further studies tended to elaborate 
and confirm these results. In the United 
States prontosil has been used to com­
bat the organisms causing scarlet fever, 
erysipelas, otitis media, tonsillitis, puer­
peral infection, chronic impetigo, pelvic 
peritonitis, and so on. More recently it 
is said to have been used successfully to 
combat the meningitis germs and those 
causing certain types of pneumonia. It 
is used both in tablet form orally and in 
liquid form by injection. 
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The Mellon Institute of Pittsburgh 
began work on pneumonia and strep­
tococcic infections about 1926. In 1930 
efforts were made to produce a quinine 
salt that would inhibit the growth of 
pneumococci but would not damage the 
patient's vision. A general survey was 
made of natural and synthetic cinchona 
derivatives, and those that foreshadowed 
success �ere tested. By June, 1937, more 
than 76 chemical preparations had been 
made, tested first on pneumococci in test 
tubes and then with infected white mice. 
Some 20,000 white mice unintentionally 
gave their lives to science. At present, 
one of the compounds called hydroxy­
cupreines offers the greatest promise. 
Some 200 cases have been treated in hu­
man beings and several lives have been 
saved that would otherwise have been 
sacrificed to pneumonia. Several years 
more will be required for full testing. 
The compound must be produced in 
large-scale lots, and clinical trials must 
be conducted on a wide base. 

THAT the drug will be abused, even 
by some over·enthusiastic physicians, 

goes without saying. Certainly no lay­
man should for a moment think of trying 
to medicate himself with these com­
pounds at present. See your doctor still 
holds good. 

Prontosil was presented at the meet­
ing of the American Medical Associa­
tion in Atlantic City in June, 1937, as 
curative of the serious and troublesome 
urinary tract infection called pyelitis. 
Cases were reported as completely clear­
ed up at Mayo Clinic by the use of this 
sulfanilamide. 

The substance apparently checks the 
growth of all the round germs of the 
coccus family. It is the silver bullet 
charmed by the modern witch doctors 
and certain to seek them out and prevent 
the growth and multiplication of these 
germs. These developments all form 
further j ustification for ErhIich's theory 
of chemotherapy. They likewise presage 
a great future for medical therapy. In 
time, medical research workers may be 
able to predict in advance, quite theo­
retically, the kind of complex chemical 
compound that should be able to seek 
out and overpower particular germs. 
Then the compound can be made and 
turned loose in the body of the germs' 
involuntary host to seek them out and 
destroy their power for evil without in­
jury to their victim. 

But we must remember that many 
remedies tend to rise in a blaze of glory 
and later to sink into disrepute. For a 
time they seem to be panaceas, magic 
waters of health, utopian cures for all 
ills. But more careful and discriminat­
ing study usually damps the fire of early 
enthusiasm. Medical therapy gains by 
slow, patient accretions of knowledge. It 
never leaps to universal success at one 
bound. 



THE SCIENTIFIC AMERICAN DIGEST 

ADJUSTABLE ELECTRICAL 

MAGNIFIER 
A N innumerable variety of inspection jobs 

J-l. may be performed with unusual ease 
with a new illuminated magnifier just placed 
on the market by Lincoln Optics, of Chi­
cago_ It is different from others now avail­
able in that the lenses are adjustable_ 

This magnifier is in the form of a metal 
cup in the top of which the lenses are 

Small objects are illuminated and 
magnified in this compact device 

mounted in a barrel which screws in or out 
as may be necessary for focusing_ A tiny 
electric lamp under this "hood" illuminates 
the inspected object without glare, elec­
tricity being supplied from the nO-volt 
lighting circuit. The manufacturer states 
that the lenses are of optical glass, precision 
ground so that distortion is prevented. 

This device is designed for close observa­
tion of pictures, films, textiles, maps, iden­
tification marks, bank notes and checks, 
postage stamps, and many other things re­
quiring close examination by business or 
professional people_ 

PROGRESS AND PEACE 

IN the

. 

hurry and bustle of modern living 
and working, few stop to think of prog­

ress as a product of peace, or to realize that 
the future of civilization is fully dependent 
upon renouncing war as an instrument of 
national policy-as soon as is humanly pos­
sible. It is the aim of the Hopper Peace 
Foundation, under the direction of W. Earl 
Hopper at Oglethorpe University, to empha­
size this important fact. The scientific sec­
tion, known as the Hall of Science and 
Industry, has as its main objective the fur-
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thering of the cause of peace and amity 
among nations by a true interpretation of 
the word "civilization." In this respect it 
differs from, goes a step further than, most 
such institutions. Many nations of the world 
have already contributed to the Hall exhibits 
which they believe most clearly personify 
the national cultures. Industrialists and 
manufacturers of many kinds of products 
have also added their contributions. The 
Foundation asks that any who may be in­
terested in lending their aid write for further 
details. 

NOISE 

S OVJ;'fD engineers are now putting 
an end to kitchen clatter. Monel 

sinks are sound-deadened, the entire 
under-body being coated with a spe­
cial compound which sound-proofs 
all surfaces_ 

ALCOHOLS FROM SUGAR 
T ONG a mainstay of inorganic industry, 
L electricity has now invaded the organic 
field with important results. The reduction 
of sugars to corresponding alcohols is not 
a new reaction, having long been accom­
plished with alkali metals in ethyl alcohol 
solutions, but now it is being carried out 
on commercial quantities of sugars by elec­
trolytic means. 

Crystalline dextrose, itself a relatively 
new commercial product, supplies the sugars 
for reduction. From this very pure raw 
material, dissolved in pure distilled water 
with the addition of salts to impart con­
ductivity, direct reduction in the cathode 
compartments of electrolytic cells produces 
hexahydric alcohols. 

The two hexahydric alcohols thus made 
are finding uses of growing importance. 
Mannitol is nitrated to a valuable explosive. 
Sorbitol has two principal values. As a 
moistening and softening agent it is used 

where its very strong humectant properties 
are significant. In this field it competes to 
some extent with glycerol, but at a higher 
price justified by its greater efficiency as 
a softening agent. Textile problems are 
solved and the soft glue rolls used to spread 
printing ink on type are improved through 
the use of sorbitol. Sorbitol is also valuable 
as an intermediate in synthesis. Most im­
portant of its derivatives at present is 
ascorbic acid (vitamin C ) , made on an in­
creasing scale. The fields of use for hexa­
hydric alcohols are j ust being explored, 
since they have been commercially avail­
able for only a short time.-D. H. K. 

POLARIZED LIGHT IN­

SPECTION INSTRUMENT 

POLARIZED light, about which so much 
has been written in recent months, has 

been given a new job-that of providing 
improved visual perception of colors, sur­
face markings, weave, and so on, of various 
materials. Its particular value is in its elimi­
nation of glare and highlights so that true 
colors and true detail are made more 
clearly visible. 

The Marks Polarized Colomat, the device 

Polarized light shows true colors 
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that has been developed for such inspection 
and analysis, consists essentially of a case 
containng a suitable white light source and 
an optical system containing a Marks polar­
izing plate. Both the light and the binocular 
eyepieces are directed toward a partially 
enclosed large area through the sides of 
which the material to be examined may be 
inserted. This is shown in the accompany­
ing illustration, the letter "A" indicating 
the space for the materiaL 

There are many places in which this de­
vice may be used in both the laboratory and 
in the production line. With it one can 
inspect and match the color of textiles, 
prints, enameled articles ; detect flaws, fine 
markings, strains and double refraction of 
materials ; or examine textiles, fibers, pow­
ders, minerals, and metals. 

"MECHANICAL MOLE" 
B UILDS RIDGE 

A SIMPLE machine for building contour 
ridges on hillside pastures without de­

stroying any sod-and at the same time leav­
ing very little unsodded earth exposed-has 
been devised by Soil Conservation Service 
engineers in co-operation with engineers of 
Iowa State College. 

Although farmers like the idea of the 
furrow-ridge because it conserves a rainfall 
on sloping pastures and reduces loss of soil, 
lime, and fertilizers by surface runoff, they 
have objected to the sod destroyed when 
the furrow is made with an ordinary plow. 

The engineers call their furrowing ma­
chine· a "mechanical mole" because it works 
mostly underground. A ·  conventional rolling 
coulter makes a vertical cut about eight 
inches deep. A modified plow bottom, much 
like the old breaking plow of the prairies, 
lifts a sod strip eight inches thick on the 
downhill side of the coulter cut-but does 
not break the strip at the outer edge nor 
turn it over. 

At the same time a plow bottom lifts a 
four-inch thick sod strip in a similar man­
ner on the uphill side. A low, scraper-shaped 
plow, following directly behind this uphill 
plow, pushes about four inches of dirt into 
the eight-inch furrow under the downhill 
sod strip. All three plows and the coulter are 
attached to the same beam. 

As the machine moves along, the four­
inch uphill sod strip falls into place-but 
about four inches lower than before. The 
eight-inch downhill sod strip also falls into 
place-but four inches higher than before. 
The result is a vertical eight-inch wall or 
ridge ; that is, a furrow about eight inches 

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

Photo by Robert Yarnall Richie 
Correct lighting and a wide-angle lens made this photograph possible 

deep. This wall is the only soil left ex­
posed to erosion by wind and rain-because 
the outer edges of the sod strips are not 
broken-and it soon becomes grass-covered. 
Height of the ridge may be varied by cut­
ting the sod strips at different thicknesses. 

Heavy rollers following behind the "mole" 

OURING THE OPERAT ION 

C.OIo4 PLETED 

How the mechanical mole works : 
A, vertical cut made by rolling coul­
ter. B, sod strip on downhill side. 
C, sod strip on uphil. side. D, soil 
thrown under downhill sod strip. 
See also the two photographs below 

pack the sod strips firmly into place and 
leave the ridge uniform in height. The power 
needed to pull the mole varies with soil 
and slope, but apparently a track type trac­
tor with about 20 drawbar horsepower is 
best suited. 

The first work with the furrowing machine 
was done on slopes up to 10 percent. The 
furrows were on level contour lines spaced 
about 15 to 20 feet, with a vertical interval 
of about 1.2 feet. Some of the later work 
was on slopes as steep as 18 percent. 

Widespread interest in the "mechanical 
mole" indicates that other machines of this 
kind may soon be developed. The "mole's" 
inventors are attempting to perfect a similar 
device which can be simply assembled from 
parts of ordinary farming equipment. 

PHOTOGRAPHY ON A 

GRAND SCALE 

THE professional photographer of today 
frequently encounters situations that 

call for the proper execution of many and 
varied steps in order to produce the desired 
results. An assignment recently given to 
Robert Yarnall Richie, several of whose pho­
tographs have appeared on the front cover 

Two views of the contour furrowing machine, showing plowshare with three lifters, and sod cutter with two lifters 
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of this magazine, required the production of 
a series of pictures that would tell the story 
of a great banking institution, the National 
City Bank of New York. One of the photo· 
graphs desired, and one which called for 
the exercise of a considerable amount of 
ingenuity, was of the main room of the bank, 
which might be said to be the nerve center 
of .the institution. The room, designed by 
McKim, Mead, and White, is 188 feet long, 
125 feet wide, and 72 feet high. The pho­
tographer's job was to include as much a£ 
possible of the large room, showing officers, 
cashiers, tellers, guards, and customers. 
Thus there must be made a photograph that 
would show the great size of the room but 
which must include intricate detail, fine con­
trast in lights and shadows, and dramatic 
action. To achieve this result it was nec­
essary to use 40 flash reflectors and 10 Photo­
flood units. The equipment set-up included 
cameras with wide-angle lenses, three of 
them being used, both to check error and 
offer a variety of composition. A telephone 
was installed on a specially constructed 
camera platform, and was connected through 
the main switchboard to all parts of the 
great room, so that proper instructions could 
be given to the 50 persons who were posed 
in various parts of the set-up. Five hours of 
hard work were required in the placement 
of lights and models before the actual tak­
ing of the picture. 

Although the small size of our reproduc­
tion on the preceding page does not do full 
justice to the large original, the observing 
reader will fully appreciate the problems 
involved_ 

S ORTS S PUDS 
AUTOMATICALLY 

FACED with the task of sorting by hand 
15,000 bushels of potatoes into market 

grades every fall, a young Ohio farmer boy 
decided it was time someone gave serious 
thought to ways and means of simplifying 
this long and tedious job. After considerable 
experimenting, he conceived the idea of 
using a series of mechanical fingers made 
of bristles and mounted on pairs of disks. 
Each pair was set farther apart so that when 
the potatoes moved over the assembly they 
were automatically separated according to 
size. 

If there were any skeptics among the 
people who came to view this machine, they 
went away convinced and the word soon 

Rubber fingers sort spuds 
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TRAN S P O R TAT I O N  SE C T I O N  

spread about this new time- and labor-saving 
device. News of it reached a large farm 
machinery maker who sent its designing en­
gineers to investigate. They, too, were con­
vinced of its merits and arrangements were 
made with the youthful inventor to manu­
facture this potato grader for general . use. 

The manufacturer discovered, however, 
that while the mechanical fingers made of 
bristles worked satisfactorily for a time, 
they wore out and broke off quickly. The 
problem was submitted to The B. F. Good­
rich Company, whose engineers soon devel­
oped for this machine fingers of a special 
wear-resisting rubber which not only graded 
the potatoes perfectly without injury, but 
cleaned them as well. 

Scores of these new potato grading ma­
chines have been placed in service with 
highly satisfactory results. Operation is quite 
simple. Cleaning and grading is entirely 
automatic. The only manual labor required 
during the grading process is the removal 
by hand of those potatoes injured during 
digging and storage. 

RAILROAD INSPECTION 
IN COMFORT 

STREAMLINED inspection cars like tlial 
shown in one of our illustrations are a 

familiar sight on many of the South Ameri-

TIRES � 
IN 1910, an automobile tire cost-

ing 50 dollars produced 5000 
miles ; in 1936, a tire costing 15  
dollars gave 20,000 miles-the esti· 
mated annual savings to American 
·motorists due to research, 3,002,-
580,000 dollars. 

a commercial trailer or freight conveyor in 
which the entire load is carried by the trailer 
and none of it is thrown on the drawbar. 
The conveyor comprises a 16-foot van mount­
ed on a steel chassis with carrying capacity 
of two tons. Because it is light in weight, it 
can be towed by a light delivery truck to 
supply a larger freight-carrying capacity 
than would be provided by the truck alone 
and yet obviate the necessity of maintain­
ing heavy trucking equipment when the 
number of large loads is too small to war­
rant the investment. 

A NEW PROCESS IN RAIL 

MANUF ACTURE 

RELAXATION, a recognized aid to hu­
man longevity, is now being utilized 

in the finishing of the inanimate railroad 

South American railroad inspectors ride in comfort in this rail car 

can railroad networks. It was built by 
Grassi & Cia., Sao Paulo, Brazil, for the 
Estrade de Ferro de Goyaz of Brazil. 

Stretcher-levelled, cold-rolled steel sheets, 
20 and 22 gage, manufactured by The 
American Rolling Mill Company, were used 
for all sheet metal parts on the car. It is 
powered by two automobile engines, placed 
fore and aft. 

Officials of the line make frequent in­
spection' tours in speed and comfort. The 
interior is furnished with six large arm­
chairs. 

LIGHT FREIGHT TRAILER 
A PPLICATION of a self-aligning third 

ft wheel to the conventional two-wheel 
trailer chassis has led to the development of 

rail to give it longer life through increased 
resistance to the rigors of service in sup­
porting the faster trains of today. This re­
laxation is brought about in the steel rail 
by the new "Brunorizing" process of the 
Carnegie-Illinois Steel Corporation, sub­
sidiary of the United States Steel Corpora­
tion. 

Like a tennis player, who, failing to relax, 
finds defeat staring him in the face, because 
his muscles grow tense, a rail may squander 
its strength by harboring tenseness in the 
form of dual internal stresses, one working 
against another. At the worst, these stresses 
can possibly cause microscopic internal dis­
continuities which one might call the "char­
ley horses" of rails. 

Relaxation in a rail is conducive to longer 
life because it delays fatigue, which may 
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ALE XAND E R  HAM ILT O N  IN S T ITUTE 

Announces 
A NEW PLAN OF EXECUTIVE TRAINING 

FOR sixteen months the Institute Staff has been working 
to prepare for this announcement. The results of its work 
make this one of the most important, perhaps the most im­
portant, announcement ever made by the Institute. 

Important to whom ? 
Not to the average man, because he probably hasn't any 

more than a vague notion of what is going on in the world of 
business and doesn't care much about it either. 

But to that smaller group of men who are the executives, 
and coming executives, in American business this message 
will be of utmost importance. 

The next five years, even though they be years of pros­
perity, will prove a more severe test of personal and execu­
tive competence than any similar period in the past. Men 
who want to win financial independence must meet a new 
set of requirements. There will be none of the indiscriminate, 

get-rich-quick prosperity of the last boom. A higher order of 
business knowledge, executive training, and understanding of 
the new rules of industry will be the price of better-than­
average income. 

The Alexander Hamilton Institute is ready to prepare you 
for the test of ability and training which lies ahead. In each 
new business cycle during the past twenty-seven years, the 
Institute has developed and remodeled its Course and Service 
to meet the special needs of the day. Thousands of men have 
trained for executive responsibility and financial independence 
under the Institute's guidance. 

Now again, the Institute, keeping abreast of American busi­
ness developments, offers a NEW PLAN for executives an4 
for those who will be executives-a plan built to meet the new 
conditions and to fit more exactly your personal requirements 
for growth and progress. 

For Men Who Set No Limit on Their Futures 

This Free Book Tells a Vital Story 

IN this new plan of executive business train­

ing, the Institute offers you the ideas, experi­

ence, and judgment of the most successful 

business men in America, formulated and or­

ganized to put at your command the proved 

principles and methods of modern business. 

Among the dozens of American industrial 

leaders who have helped to build the Institute's 

Course and Service are Alfred P. Sloan, Presi­

dent, General Motors Corp. ; J. C. Penney, 

Chairman, J. C. Penney Co. ; C. M. Chester, 

Chairman, General Foods Corp. ; M. H. Ayles­

worth, Chairman of the Board, Radio-Keith­

Orpheum ; Clifton Slusser, Vice-President and 

Factory Manager, Goodyear Tire & Rubber 

Company ; J. S. Tritle, Vice-President, Westinghouse Electric 

and Manufacturing Company ; Hubert T. Parson, Director, 

F. W. Woolworth Co. ; Frederick W. Pickard, Vice-President, 

E. I. du Pont de Nemours & Co., Inc. ; Putnam D. McMillan, 

Vice-President and Director, General Mills, Inc. ; Paul M. 

Mazur, General Partner, Lehman Brothers, New York Bank­

ers ; Thomas J. Watson, President, International Business 

Machines Corp. ; David Sarno ff, Pres ident, 

Radio Corporation of America. 

If you agree that daily access to the methods 

and judgment of such men will guide and in­

spire you, if you can appreciate the priceless 

opportunity of sharing their viewpoints and 

learning from their experience, then you will 

read "Forging Ahead in Business" with eager­

ness and profit. The new edition of this famous 

book carries a message of vital importance to 

you. The coupon will bring your free copy. 

THE ALEXANDER HAMILTON INST ITUTE, 
107  Astor Place, New York, N. Y. 

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

Name . .  

Business Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Position 
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Above: A charge of rails emerging from the Brunorizing furnace where they 
have been subjected to a controlled thermal treatment. Below: The rail ends are 
given a BrineII hardness of 350 to 402 by means of a blast of compressed air 

ultimately result in a transverse fissure in 
the rail. In the "relaxed" rail the internal 
stresses are minimized so that a vastly 
smaller proportion of the total rail strength 
is accounted for by fruitless "pulling and 
pushing" within the rail and a high pro­
portion of the strength is available to resist 
the fatigue of repeated loads under the 
wheels which exert veritable blows at the 
high train velocities_ The specific degree of 
the reheating applied in "Brunorizing" re­
laxes the rail much as a rubdown and hot 
bath relaxes the athlete. But Brunorizing 
accomplishes even more_ 

A rail must be shaped from the great 
block of fine steel by rolling· at a high tem­
perature. At this temperature the steel is 
composed of many minute crystal grains 
held together with a tenacity even greater 
than the cohesion within the grains them­
selves. During cooling, a rail or any piece 
of steel must be cooler in the external out­
lying zones than in the interior. Further­
more, steel, like the mercury in a thermom­
eter, expands with increasing temperature 
and contracts at lower temperature. Thus the 
difference in temperature in a cooling rail 
tends to produce different lengths and di­
mensions in accord with the distribution of 
temperature_ 

Now the strength of a rail prevents any 
such situation, but so strong are these 
tendencies that high stress is set up in pre­
vailing against them and the attendant di­
mensional differences. These stresses reach 
a maximum when the rail has cooled well 
along toward ordinary natural temperatures. 
Brunner's method halts the cooling and 
stress building before it becomes serious 
and then the reheating equalizes the tem­
perature again, wipes out the stresses, and 
starting from this new temperature some 
300 or 400 degrees lower than the initial 
temperature the cooling never again builds 
them up to high values. 

An equally important point relates to the 
size of the grain referred to above. The re­
heating establishes grains which are perhaps 
20 to 50 times as small as the min ute grains 

formed just after rolling, fine as they were ! 
It happens thilt finer grains build up smaller 
stresses and dissipate those stresses more 
easily. 

CAR DESIGN AND SAFETY 

IN a paper presented before the Society 
of Automotive Engineers, Mr. J. H_ Hunt 

of General Motors discussed the important 
factors in the relation of car design and 
safety_ The paper is too extensive to abstract 
here, but Mr. Hunt called attention to some 
governing conditions and featllres needing 
research, which may well be discussed. 

Most car users do not realize that the 
design adopted must be a compromise be­
tween opposing conditions that affect safety. 
For example, lowering the center of gravity 
of the machine and lowering the top to re­
duce wind resistance contribute to safety 
under certain conditions, but the driver's 
eye has been lowered and the field of view 
in the immediate vicinity of the vehicle has 
been lessened. The designers think there has 
been a net gain but many drivers complain 
about the visibility, and the problem of de­
ciding just what is the proper balance be-

JANUARY . 1938 

tween such opposing factors is not easy to 
solve in the lack of pertinent accident data_ 
It is to be hoped that in more investigations 
of highway accidents an attempt will be 
made to get the answers to such questions 
as this as well as to find the culprit upon 
whom the responsibility for the accident can 
be placed. 

Headlights, horsepower, and steering gear 
ratios are other elements of design for which 
conflicting desiderates must be balanced. 

Although so-called safety glass is required 
by law in many states, according to Mr. 
Hllnt, some surgeons claim that the per­
centage of fatal skull fractures is increased 
and that in severe collisions the damage 
done by its fine splinters is on the average 
worse than that done by the larger pieces 
of plate glass. Some fact finding is needed. 

Mr. Hunt discusses the relation to design 
of fatigue factors such as ventilation, noise, 
vibration, eye strain, adjustability of the 
driver's seat, ease of control, and monotony, 
concluding with the following statement con­
cerning the status of know ledge in this field : 

"The problem ( fatigue factors ) is pri­
marily one for the psychologist and the 
physiologist. The engineer can only remove 
or reduce sources of fatigue after informa­
tion about fatigue sources has been supplied. 
We do not seem to have enough information 
about the effect of various combinations of 
annoyances upon people, even if some data 
are available as to the effect of simple dis­
turbances, such as certain sounds and vibra­
tions. Furthermore, the sensitivity of differ­
ent individuals varies tremendously. A per­
son who takes satisfaction in a smoothly 
operating mechanism may be greatly irri­
tated by uneven running of the engine, while 
another person may be greatly distressed by 
a sustained engine noise, which would not 
disturb the mechanically minded person be­
cause this noise would seem to him quite 
in order. In the absence of scientifically 
proved data as to sOllrces of trouble, we can 
only use common sense in attacking this 
problem, and are not justified in claiming 
too much for the results. We are justified in 
believing that the overall effects of the en­
gineers' efforts in the last few years have 
been toward improvement."-R. W. Crum. 

NON-S KID CLEATS 

FOR AIRPLANE TIRES 

SHARPENING the claws of the nation's 
fighting war-birds, the United States 

Army Air Corps has been experimenting at 
several of its air fields with steel cleats 
imbedded in the multi-vaned tread of the 

Better adhesion for airplane tires 
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Daddy N eedn't Worry 

You may add a ny of the 
following : 

Aero D i g est . . . . . . . . . . . . . . . . .  $3 .00 
A m e ri c a n  Boy . . . . . . . . . . . . . . .  1 .50 
A m e rica n Gir l . 1 .40 
A m e rica n H o m e  . . . . . . . . . . . . .  1 .00 
A m e rica n M a g az i n e  . . . . . . . . . .  2 .50 
Ameri c a n  M e rc u r y .  . . 3 .00 
Arts & Decoration . . . . . . . . . . . .  2 . 75  
Asia . . . . . . . . . . . . . . . . . .  3 .75  
Atla ntic M onth l y . . . . . . . . . . .  3 .75 
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General streamline airplane tires with which 
many of the Air Corps' fighting planes are 
shod. 

While the flexible rubber vanes of the 
squeegee tread on the low-pressure stream­
line tires provide maximum traction and 
adhesion to wet or dry runway surfaces, Air 
Corps engineers believed they might in­
crease the clinging power of the tires on 
smooth ice if sharp steel cleats were im­
bedded in the tires so that they would bite 
into the smooth ice sometimes encountered 
in mid-winter landings. No tires have yet 
been devised which will provide sure trac­
tion on or adhesion to sheet ice, either on 
airplanes or on motor-cars. 

DOTS ON TIRES INDICATE 

BALANCE 

By means of a system of dots placed on 
the sides of automobile tires, near the 

rim, manufacturers indicate how well the 
tires are balancea, and at what point with 
respect to the casing the inner tube valve 
should be placed when a tire is mounted. 
These dots, which may be square, round, 
triangular, single or in pairs, are red, and 
invariably are placed at the point on the 
casing where the inner tube valve should go. 

There is no universal system of tire 
marking to indicate balance. Some tire man­
ufacturers select their best balanced tires 
and mark them for front-wheel use, where 
balance is highly important. Tires that do 
not come quite to the front-wheel standard 
with respect to weight distribution are 
marked for rear-wheel use. Other manufac­
turers make no distinction, but produce tires 
that reach one definite standard of balance_ 
Tires can be marked for front and rear wheel 
service only when they are shipped to auto­
mobile manufacturers as original equipment, 
with tubes in place in the casings and partly 
inflated. The complete unit-casing and 
tube-is balanced so that, when used on 
wheels that have themselves been balanced, 
the result is an almost perfectly running 
wheel assembly. Tires sold directly to motor­
car owners are balanced, but, because there 
is no way of knowing the kind of inner 
tube that will be used with them, they are 
marked only for position of the valve stem. 

GOOD ROADS MAKE 

BAD WATER 

INCREASED use of tar on roads through­
out the country is causing the water 

supplies of hundreds of cities to take on 
objectionable tastes and odors, reports the 
American Institute of Sanitation. Road tar 
contains small amounts of phenolic chemi­
cals which are leached out by the rain and 
carried along to the lakes, rivers, and reser­
voirs from which cities obtain their water 
supplies. 

The chemicals washed out from tarred 
roads by the rain are usually present in 
very small amounts and ordinarily are un­
noticeable to the taste. But when the water 
is chlorinated the phenolic substances are 
turned into pungent compounds having a 
pronounced medicinal taste. Just a few 
drops of the phenolic leachings from tarred 
roads will render a million gallons of water 
undrinkable after chlorination. Since a 
majority of cities chlorinate their water to 
remove harmful bacteria, and since thou­
sands of miles of roads in this country are 
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being tarred each year, the problem of 
medicinal tastes developiJ?g in water supplies 
is very common. Chlorination also empha. 
sizes the various other dis flavors in water 
caused by algae, industrial wastes, and so on. 

Fortunately it is now possible to remove 
the objectionable tastes and odors in public 
water supplies that arise from tarred rqads 
and other causes, says the institute. Scien· 
tists have perfected a purifier, activated car· 
bon, which takes out such dis flavors in 
water. Its action is mechanical, attracting 
and holding the undesirable tastes and 
odors. It does not dissolve in the water and 
adds nothing to it. More than 1000 cities in 
the United States are now using activated 
carbon to keep their water sparkling, sweet, 
and palatable, and the use of the substance 
is extending to Europe. The cost of safe· 
guarding the palatability of a city's water 
supply is very small, amounting to only 
about three cents per capita per year. 

(End 0/ Transportation Section) 

NERVE TRANSMISSION BOTH 

ELECTRICAL AND C HEMICAL 

HOW the various portions of the body 
communicate with one another through 

the nerves, how the brain tells the finger 
to move or a pricked finger tells its plight 
to the brain-this problem is a major one 
in physiology. There are two general theories 
as to the method of communication or trans· 
mission in living material-electrical and 
chemical. 

In recent years physiologists have ac· 
cepted pretty generally the view that trans· 
mission along a nerve fiber is in the main an 
electrical phenomenon. Local currents with· 
in the fiber from the excited to the un· 
excited portion provide for the transmission 
of that state of excitation which we call a 
nerve impulse. But the transmission of a 
state of activity from one nerve fiber to an· 
other, as happens in the brain when any 
of our sense organs are stimulated, or from 
a nerve fiber to a muscle fiber, as happens 
when we make a voluntary movement, means 
the transmission of an excitation from one 
cell to another. 

There is much discussion as to whether 
the passage over the j unction point between 
the two cells is an electrical or a chemical 
process. There is much evidence to show 
that the transition is effected by chemical 
transmitters, such as acetyl choline, in the 
case of our voluntary and involuntary move· 
ments. According to this view, every move· 
ment we make is accompanied by the pro· 
duction of minute amounts of acetyl choline 
at the ends of the nerve fibers, and it is 
through this chemical agent that the muscle 
is  set into action. 

Other physiologists have held that the 
nerve impulse when it reaches the junco 
tion point is transmitted electrically to the 
muscle fiber.-Copyright, Science Service. 

S ELF-EXTIN G UISHIN G 
COMBUSTION 

A KIND of . combustion, flameless but 
otherwise like a fire, tends to ex· 

tinguish itself as its temperature rises. In 
the search for a cheap method of making 
valuable chemical compounds for use in in· 
dustry by oxidizing cheap raw materials 
with oxygen from the air ( which costs noth· 
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ing) , the reaction between acetaldehyde and 
air to form acetic acid in the presence of a 
catalyst has been found to go slower as the 
temperature rises. 

Normally, when organic materials are 
oxidized ( that is, burned )  in air, the prod· 
ucts are carbon dioxide and water, and the 
hotter the fire gets the faster it burns. The 
reason for this is that oxygen more readily 
combines with carbon and hydrogen as the 
temperature goes up. However, when a 
mixture of the vapors of acetaldehyde and 
air is passed over a heated catalyst, acetic 
acid is formed directly. This conversion 
takes place more rapidly as the temperature 
goes up until it reaches the range of 145 
to 160 degrees, Centigrade. After passing 
that temperature, the rate at which acetic 
acid is formed drops. The catalyst used is 
a silica aerogel containing a small frac· 
tion of 1 percent of platinum oxide. The 
explanation of this slowing down of re­
action, offered by Foster and Keyes of the 
University of Illinois, who have investigated 
it, is that at the optimum temperature, con­
tact between air, catalyst, and acetaldehyde 
is best and that above this temperature the 
contact between the three essentials to the 
reaction is less intimate.-D. H. K. 

INJURY 

HIGH.SCHOOL chemistry books 
and courses should be revised to 

increase instruction on how to pre· 
vent and treat injuries of a chemical 
nature, according to Dr. J. O. 
Frank, head of the Department of 
Chemistry of the Wisconsin State 
Teachers College. 

MODELING SHEET 

RESEMBLES LEATHER 

A NEW material which looks and feels 
like leather and which may be tooled 

in beautiful designs has just been announced 
by the Arts and Crafts Division of the Bur­
gess Battery Company. This interesting new 
art material, Cellocraft, is easy to work and 
requires little skill or effort. Worked ac­
cording to directions, it gives results re­
sembling those obtained with the finest Rus­
sian tooling calf. 

Cello craft is a tough fiber board with a 
velvety leather-like surface available in two 

Made of leather·like Cellocraft 
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colors-chrome and brown. After tooling, it 
may be colored with water colors, wax cray· 
on, oil, dyes, stain, or wood finish, and then 
varnished or lacquered. 

The process of tooling is quite simple. 
First, a design is traced with a stylus in the 
front side of the sheet. Then the back is 
.carefully dampened and the stylus is used 
to press the design through from the back 
while the work is held in the hands. 

UTILIZING OAT HULLS 'BY treating oat hulls with dilute acids, 
. a solution containing sugars is pro· 
,duced. Recent investigations have shown 
that when this product of oat hulls is added 
to corn mash, a good yield of butyl alcohol, 
;acetone, and ethyl alcohol can be obtained 
by fermentation. Oat hulls have been studied 
;as typical of farm wastes containing cel­
lulose. The preparation from them of valu­
;able solvents like butyl alcohol and acetone 
indicates a possible method of utilizing 
agricultural wastes to produce industrial 
:raw materials.-D. H. K. 

A DUSTY DISCOURSE 
ANNOUNCEMENT of  another possible 

.ft solution of the silicosis problem ( see 
article on page 26 of this issue) has been 
made in a medical report by scientists and 
physicians at the University of Toronto, who 
:suggest that tiny traces of aluminum dust 
added to the silica-filled air breathed by 
workers may eventually stay the ravages 
·of silicosis. These investigators were able 
to prevent silicosis in the case of rabbits 
that breathed silica· filled air containing a 
trace of aluminum powder, while rabbits 
that breathed the silica dust alone con· 
tracted silicosis. From this work, it has been 
concluded that the presence of the aluminum 
in the dangerous dust inhibits the rapid 
sol ution and concentration of the silicious 
material, thereby preventing degeneration 
of the lung cells and the production of 
fibrous tissue. 

Other research workers, reporting in the 
American Mineralogist, intimate that dusts 
like powdered coal, iron oxide, and alkaline 
.earth carbonates also have a protective ac-

(Please turn to page 44) 
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'What Strange 
Wisdom Lies 0 " -

Ijuried Here ? 

Has the Greatest Manuscript 
Ever Lost, Been Found? 

"I buried manuscript unseen in a 
vault. It is in a monument. In 
imitation of mummies I wrapped 
important cornie, tragiC, philo­
sophic and mathematic writings in 
paper,in a bag, in sycamore wood. 
If I am dead, do not discover it, 
until a century is past; reburie it. n 

So wrote Francis Bacon, renowned 
mystic and unknown author of 
Shakespeare's plays, in a cryptic 
code over three hundred years ago. 
Haunted every hour of his life for 
the secret of his uncanny power to 
probe the mysteries of life and his 
strange ability to accomplish mir­
acles, the world now seeks his long­
lost manuscript. 

From what strange source came 
his wisdom ? Had he received the 
great knowledge of the ancients as 
a heritage ? While eerie cemeteries 
and ghastly churchyards are being 
scoured by the curious, fiftythousand 
men and women, in the privacy of 
their homes, in every nook and cor­
ner of the world, are sharing quietly 
the tremendous advantages of his 
concealed wisdom. N at in crypts or 
vaults did they find these rare truths 
of nature he taught, but by sharing 
the teachings of the secret brother­
hood with which he had long been 
associated. No map or c o de is 

needed to find this knowledge. 'Jf 
you have the worthy desire to master 
life, to develop a confidence that comes 
from understanding, and to acquire 
a dominant power by which to over­
come adverse circumstances and 
rise above your environment, then 
this great heritage of wisdom may 
become yours. 

Accept this Gift Book 
'Jhousands have been led by it to a 

greater mastery of life 

For centuries the Rosicrucians(NoT 
a religious organization) have per­
petuated the teachings which Bacon 
privately taught. Today, as in his 
time, the worthy and sincere may 
receive them. Use the coupon be­
low and receive the free, inspiring 
book offuII explanation, liTHE SECRET 
HERITAGE. II 

The ROSICRUCIANS 
( A M O R e )  
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The Rosicrucians, AMORC, 
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I am sincerely interested in knowing 
more about these helpful teachings which 
can be used in acquiring the fullness and 
happiness of life. Please send me, without 
obligation, the book, "THE SECRET HERI­
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TE LE S C O P TI C S  
A Monthly Department for the Amateur Telescope Maker 

Condncted by A L B  E R T G. I N  G A L  L S 

OF all the things optical described in the 
book "Amateur Telescope Making­

Advanced," published last February and 
now owned by just under 2000 amateurs, 
the Richest-Field Telescope or "RFT" has 
perhaps attracted the most attention_ This 
is a short-focus, wide-field reflector of high 
light-gathering power, that is simply held 
in the arms and used for exploring the 
starry reaches of the galaxy. It is designed 
to reveal at one view of striking splendor 

Figure 1 :  Myers and his RFT 

the greatest number of stars possibly visible 
at one time_ A thoughtful person cannot 
help but feel deeply impressed when he 
thus sees with his own eyes what an incon­
ceivably vast and magnificent thing our 
universe is_ S_ L. Walkden, father of the 
scientifically designed RFT and author of 
the RFT chapter in ATMA, was right when 
he said that it made the awed beholder 
almost wish he were alone with his tele­
scope_ 

Figure 1 shows J. E. Myers, 1519 Olin 
Ave_, Omaha, Neb., holding a 5%",  //4 
RFT_ Figure 2 is a photograph of Frank 
Wickenburg, Theosophical Headquarters, 
Point Lama, Calif., with a 5", //4 RFT 
which gives a full 2° field_ "It is packed 
full of thrills," he says, "and at a recent 
meeting of our club in San Diego it stole 
the show." Figure 3 is a 4", f/3.4 RFT 
made by George . R. Harrington, Jr., 4031 
Vernon Road, Drexel Hill, Pa. He writes : 
"It .astonishes me what this scope picks up 
-I'll give Mr. Walkden a vote of thanks." 
Figure 4 is from Willard R. Harer, 311 
Rodman Ave., Jenkintown, Pa., who says, 
"The results with it are highly gratifying, 
giving me the most beautiful sights I've 
ever seen with a telescope. It surpassed my 
expectations." 

The remainder of the account is by Mr. 
Walk den, and the reader will discover that 
the chapter in ATMA merely scratched 
the surface of this subject. Whenever the 
abbreviation RRFT is u�ed, this means 
"richest, richest-field telescope," a sort of 
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superlative superlative, if this is possible. 

"ADOPTING the accessible data it be­
ft comes evident that, if the observer 
uses an 11th-magnitude RFT, perhaps of 
about 2%" aperture, he may obtain the 
most star-crowded average field of view 
with respect to the zone of the Milky Way 
all round the sky ; on which account such 
an RFT had better be distinguished as 
the general-purpose RRFT, and, though 
small, be regarded as the most important 
instrument ( Figure 5 ) . 

"Suppose, then, that instrument is di­
rected upon an average star-cloud at aver­
age distance of about 3000 light-years, upon 
which cloud the RFT is acting as the proper 
RRFT because of just revealing that criti­
cal star, here of the 1 1th magnitude, at 
which the stars of the cloud stop increasing 
in numbers faster than they grow fainter 
( ATMA, pages 631-633 ) .  Now let the aper­
ture be made x times greater. Of course 
the aperture area is x" times greater, and 
so it can reveal the critical star if x' times 
as faint. That will occur if the whole star­
cloud and its critical star is placed x times 
farther away. Any doubt as to whether the 
critical star remains the same individual 
star may be easily dispelled, on realizing 
that distance fades all the stars similarly, 
without altering the relative brightness of 
one star compared with another. ( Each 
cloud is supposed to have only a moderate 
depth, compared with its distance. ) 

"Now the ability j ust to reveal the critical 
star exactly defines the RRFT condition, 
and so it comes about that an RFT of any 
aperture 2%x inches can become a special­
region RRFT on our finding for it a star­
cloud at distance 3000x light-years. Since 
3000x-.;-2%x is practically 1000, we may 
say that every RFT can become a special­
region RRFT for a star-cloud distant about 
1000 light-years per inch 0/ aperture. The 
rate of proportionality, 1000 light-years per 
inch of aperture, will be further justified, 
later, on the basis of what the critical star 
really is. 

"Then there is the question of the num­
bers of stars in the fields of view. As in the 
third line of page 637, ATMA, the rule for 
the number of stars seen in the field of a 
standard RFT is 

N=102.6XMa' 
( The final term of this equation was mis­
printed in ATMA with Am/a. The 102.6 
is the square degrees area of the actual 
field of view of a standard 1" RFT of 40° 
apparent field diameter ; so the 102.6/ a' is 
the square degrees area of the actual field 
of a standard RFT of a" aperture. Finally, 
of course, the multiplication by A at once 
finds N which for the general-purpose, 
2 %/', RRFT becomes 

N=102.6X25.4/2.75'=345 stars, 
as stated on page 636, ATMA. 

"When, now, the star-cloud is pushed x 
times farther away, and is followed up by 
the x times larger aperture, so that the 
aperture becomes 2%x inches and the star-

density becomes, by a natural perspective 
effect, 25.4x', then 

N=102.6X25.4Xx'/ (2.75Xx) ' 
=102.6X25.4/2.752=345 stars, 

precisely as at first, aperture and distance 
having had no effect whatever. 

"Yet it is the case that the larger sizes 
of instruments do offer opportunities for 
showing much more star-crowded fields of 
view, and there are reasons for this being so. 
lf, while looking at an average cloud at the 
average distance, we turned to another 
cloud at the same distance, and found it 
gave a field of view b times more crowded, 
we should have to conclude this second 
cloud had b times the 6. of the first, in fact 
a star-density of 25.4b. But, looking at the 
cloud even with the naked eye, we should 
notice it also had b times the surface bright­
ness or shine of the first cloud, because there 
would be b times as many stars per square 
degree to help the surface brightness or 
shine. Thus b, the brightness or shine com­
pared with the average, becomes an exact 
measure of the A of the cloud for a view 
at the average distance. The shine of the 
cloud is not affected by distance, for while 
at x times the distance the stars are all faded 
x' times there are, to compensate, x" times 
as many stars per square degree acting to 
make the shine. Accordingly, a brightness 
or shine of a cloud b times the average 
tells us the cloud has a star-density, at 

Figure 2: Wickenburg and RFT 

average distance, of 25.4b, so that if the 
cloud is actually at x times the average dis­
tance then, by the rule, 

N = 102.6 X 25.4b X x2/ (2.75x) 2 = 345b 
stars. 

"This all becomes very simple ; it en­
joins looking at the star-clouds which are 
distant as many thousand light-years as there 
are inches in the RFT aperture used, and 
then preferring the brightest of these clouds. 

"But the problem is to know the dis­
tances. What can usually be done is to judge 
on the basis of results or experience. The 
nearer clouds, such as the Cygnus clouds, 
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are recognizable by soon resolving into stars 
on a darkening background, even with 
quite small RFT apertures : but the farther 
and farther clouds want larger and larger 
RFT apertures, before a decidedly stellar 
field replaces the powdery appearance and 
there is a substantial darkening of the milky 
luminous background. 

" (Note ,' So far as the star-clouds contain 
the Eddingtonian kind of stellar mixture to 

be referred to later on, the following method 
can estimate by calculation, and closely 
enough, the RRFT aperture required for a 
simple spot of cloud. First, look at the cloud 
through a refracting test telescope of T" 
aperture, of low power though not neces­
sarily as low as an RFT, and count the stars 
in the field of view. Then cut down the 
aperture to 60 percent of the full diameter, 
by a cardboard stop, and again count the 
stars, and find the quotient, Q, of the first 
number of stars divided by the second. The 
RRFT aperture needed is then simply about 
Q3 X T /25 inches diameter, so long as Q 
is kept within the limits of 5 and 2 by the 
use of a suitable size of test aperture, T".  
A 3" will be found to test up to 15" 
aperture, a 4" up to 20" aperture, and so 
on in prc:>£ortion. The quotient Q is always 
about �25, or 2.9, when the telescope in 
use is already the proper RRFT ; and so far 
as the cloud is distant 1000 light-years per 
inch of RRFT aperture the method also 
estimates the distance of the star-cloud. 
The reflector RRFT has generally to be of 
about 50 percent larger aperture, and it may 
show about 25 percent smaller number of  
stars. The method is based on our knowing 
how far we are from the peak of a known 
arched curve, as soon as the slope near 
where we are now has been made to reveal 
itself. ) 

"However, it is clear why the larger aper­
tures can show more crowded fields. A small 
2" RFT acting as an RRFT performs upon 
star-clouds distant only about 2000 light­
years, and such clouds are few to select 
from and not particularly bright ones. Per­
haps 300 stars may be expected. But a 20" 
RFT acting as an RRFT performs upon 
clouds distant about 20,000 light-years, 
where there are a hundred times as many 
to select from ( chiefly a surface matter, de­
pending quite on the square of the dis­
tance ) ,  and several really very bright speci­
mens. Where b = 6, N = 345 X 6, and 
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T I N S L E Y  LAB O R AT O R I E S 

Designing and manufacturing of 
Astronomical Telescopes and equipment 

A complete line of quality materials for the Amateur Telescope Maker, pyrex 
kits and blanks, eyepieces, prisms, mountings and castings. Instructions and 
Advice gratis. We now have the famous Spouse.McCallum Star Chart, showing 
locations of constellations, doubles, variables, clusters and nebulae, in right 
ascension and declination, postpaid $1.50. 

Send 6c for our illustrated catalogue. 

T I N S L E Y  L A B O R A T O R I E S  
"We supply everything but the stars" 

3017 Wheeler Street Berkeley, California 

Amateur Telescope Makers 
To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices ,extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT : -glass, abrasives, pitch 
and rouge ;-All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS . . .  . . . .  $5.00 

A suitable EYEPIECE :-positive, achromatic . . . .  . $4.00 

A really accurate one-inch PRISM ( inferior prisms introduce 
distortions which ,ruin the definition of even the best mir-
ror ) . . .  . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 

With these, and patience and intelligence, you 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 
These services are free. Write for our price list of supplies. 

JOHN M. PIERCE 1 .1 Harvard St .. Springfield, 
TELESCOPE MAKERS 
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S E E  U S  F O R  S U P E R I O R  Q U A L I TY. P R EC IS I O N  
W O R K MA N S H I P. L O W  P R I C ES. ALUMINIZING 

M O N EY B A C K  G U A RA N T E E  

MIRROR OUTFITS 
C O M P L ETE-2 glass d iscs. correct thickness. 
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PYREX MIRRORS 
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FREE cataloo Telescopes, Microscopes, Binoculars, 
etc. Instructions for 'l'elescop6 Making, 1 0c. 

PRECISION OPTICAL SUPPLY CO. 
1001 E. l63rd Street New York City 

Coating Prices : 4"-$1 .75, 5 "-$2.00, 6" 
-$2 .50, 7"-$3 .00, 8"-$3.50, 9"­
$4.25, 10"-$5.00, 1 1 "-$6.50, 12"­
$7.50, and l 2 Y. "-$8.00. Larger sizes up 
to 36 inches in diameter on request. 

D iagonal Coatings for diagonals of the fol­
l owing widths : 

l Y4 " -5 0c, 1 % "-60c, 1 % ".-.;...75c, 2 "  
-$ 1 .00, 2 Y. "-$ 1 .25 and 3 "-$1.50 

LEROY M. E. CLAUSING 
5507-5509 Y2 Lincoln Ave. Chicago, Ill. 

JAMER'S "ALL-IN-ONE" KITS 
Contain finest annealed, edged and bevelled tool and mirror blanks. 
We use only new glass. CORRECT thickness. Carborundum powders, 
fine emery, rouge, synthetic white pitch ( better than natural pitch ) ,  
one fully polished diagonal, eyepiece lenses for making 1 inch, Yz inch 
and 1,4 inch positive oculars with instructions for mounting the lenses. 
Also the only COMPLETE and AUTHORITATIVE instruction 
book-"Amateur Telescope Making': edited by A. G. Ingalls-500 
pages, profusely illustrated. Kits may be purchased with or without 
this book but we supply no other instructions for making reflectors 
because it is impractical for the beginner to hope to make a perfect 
mirror without it. 

4 inch "ALL·IN·ONE" kit $3.00 
6 inch "ALL-IN-ONE" kit $4.00 
8 inch "ALL·IN-ONE" kit $6.00 

10 inch "ALL·IN·ONE" kit $10.00 

with book 
with book 
with book 
with book 

$6.00 
$7.00 
$9.00 

$13.00 
Send $1 deposit with order-balance C.  O.  D. 

Unbeatable Quality • Unbeatable Prices • Compare Either ! 

€. W. JAMER BOX 4 BAYSIDE, N. Y. 
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O N LY � 3 1 5 
Just Out! Only achromatic (color.free) tele­

scope made at the price. Brings far· 
away scenes and action to your eye 
-magnified 8 diameters and with 
sharp detail. Weighs only 6 oz. Fits 
pocket. Rust-proof nickel plating. 
Real buy at 113.75. Other models 
up to 45·power at 1147.50. At deal­
er. or direct, postpaid (or C.O.D_) 
Money Back Guarantee. Catalog 
Free ! g 

\Vollensak Optical Co. , 810 Hudson Ave. , Rochester, N. Y. 

KITS OUR SPECIALTY 
4" kit $ 3_00 Pyrex. . $ 4_25 
6" kit . .  3_75 Pyrex . . . .  5.75 
8" kit . .  6_75 Pyrex . 8.50 

10" kit . 10_00 Pyrex . .  13_95 
12" kit . 14_75 Pyrex . 24_00 

Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure an optically perfect surface ) .  
rouge. pitch or beeswax, and instructions. 

M oney.back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

( send for free catalogue) 

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y. 

•• { LABORATORY APPARATUS 

r .. ' BIOLOGICAL SUPPLIES 
... MICROSCOPES 

r .. ' TELESCOPES 
... ) CHEMICALS " New complete 32-page catalog li�t.f! 

lie hundreds of items of interest to . 
amateur and professional experi - .  
menters. Save Money-Buy DI­
rect. Send now! It's FREE and crammc'i 
full of bargains and valuahle inforIllatiun. 

L O M A R A 
HANDY . PRECISE 

With or 
without 

stand 

For all types 

of r e s ea r c h  

work, at home, 

in the labora­

tory and afield . 

W ill serve the 

engineer, medical 

man, 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. 

Varions models 

magnify 

15x to 1410x 

$7.50 
and np 

Send for Booklet SA-1 

C. P. Goerz American Optical Co. 
3 1 7  EAST 34th STR E E T  N EW Y O R I<  

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

about 2000 stars may be expected in the 
field of view. 

" (Note : Since the actual field of a special­
region RRFT is 11 .43/ a degrees in dia­
meter, and 10 at 1000 light-years is 17.5 
light-years, and since the distance at which 
the instrument operates is about 1000a 
light-years, the actual field of view is, very 
curiously, always about ( 17.5/1000 ) X 
1000a X 11 .43/ a, or 200 light-years dia­
meter in the proper star-cloud. A tube of 100 
light-years radius and of D light-years depth 
is of volume 71" X 1002 X D, cubic light­
years, which is the volume of the field in 
the star-cloud. If S is the number of stars 
per million cubic light-years of the cloud 
( down to the critical star) , then the num­
ber of stars in the field is the volume X S 
--;- 1,000,000, and ihat . is .  to say that 
N = 0.0314 X D X S. This alternative 
formula for N is of little more use than 
again to advise finding deep and congested 
clouds to operate on with the proper aper­
tures-the clouds distant and bright, like 
those about 30,000 light-years away near 
the hub of the galaxy and needing apertures 
of about 30" for their RRFT's. The special­
region RRFT for a particular star-cloud is, 
by the way, very agreeably more sharply 
defined than is the general-purpose RRFT 
designed for the whole round of the Milky 
Way, for reasons of a kind not very hard to 
perceive. ) 

"Practical Applications : In the applica­
tion of what has been explained, a 1" RFT 
could be a special-region RRFT if the 
nearest clouds in Cygnus were at half their 

Figure 4: Harer and his RFT 

distance of 2000 light-years, to bring their 
critical star within the grasp of so small an 
aperture. But, used upon those clouds as 
they are, there may be seen about 200 stars 
in the field of view, and though not very 
bright the view is recommended as quite 
cheerful for so tiny an instrument. A 2" 
can really start being a special-region RRFT 
upon those clouds of Cygnus, exhibiting 
bright and charming views of about 300 
stars. The important 3" RFT is a special­
region RRFT for the further clouds of 
Cygnus, as well as being the general-pur­
pose RRFT for the whole Milky Way, as 
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several times explained. It shows about 350 
stars per average view. The 6" RFT, as the 
special-region RRFT for the 6000 light-year, 
nearer clouds of Scorpio, is able to select 
brighter clouds, and 600 or 700 stars per 
view may be expected ( probably parallelled 
by the special-region, rich-field observations 
described by Mr_ Tombaugh on page 640, 
ATMA ) . 

"The 12" and larger are special-region 
instruments for the big clouds near the 
hub of our galaxy, in Scorpio and Sagit­
tarius, and have much bright material from 
which to select. Fields quite as rich as 
1000 or 2000 stars may be found in places, 
and appear very magnificent. A 100" RFT, 
which should be the proper special-region 
RRFT for the Greater Magellanic Cloud, 
which is very bright in places, may be ex­
pected to produce superbly magnificent 
fields of view of surpassing grandeur, con­
taining thousands, perhaps nearly 10,000 
stars, with several, perhaps, as bright-look­
ing as Sirius, and one or two, perhaps, as 
J;!right-looking as Venus or even brighter 
¥much brighter if a naked-eye foreground 
star can be caught in the view. 

"The Real Critical Star : Turning to the 
sublime meaning of these views, few users 
of the RFT's as regional RRFT's are likely 
ever to forget that these marshalled hosts 
of heaven, delicately colored like sparkling 
jewels, from red to blue, and drifting across 
like snow at every move of the telescope, 
are really the magnificent suns of our uni­
verse. Estimates have been made of the 
relative numbers of stars of different sun­
powers in an average sample of the stellar 
mixture that seems to prevail everywhere 
in space. One estimate is in Vol. 21,  page 
320, of the 14th or latest edition of the 
Encyclopredia Britannica ( Sir Arthur Ed­
dington's article on Stars) _ For every 200,-
000 stars of the same power as our own 
sun, there are said to be 42,000 ten times 
as powerful, 3300 one-hundred times as 
powerful, 90 one thousand times as power­
ful, and one ten thousand times as powerful, 
and of course there are vaster multitudes 
less powerful than our sun, all of which, 
strangely enough, we shall not have to re­
gard. The . important thing is that, when 
these figures are examined by means of a 
curve on squared paper ( a  curve of the 
numbers of stars, 1, 91,  3391,  45,391,  and 
245,391 against the sun-powers, 10,000, 1000, 
100, 10, and 1 ;  preferably done on double 
logarithmic paper or by plotting logs both 
ways on plain squared paper, carefully 
noticing the point of 450 slope) , it is found 
to be at about sun-power 15 that the stars 
stop increasing in number faster than they 
grow fainter. Of course, this tells us what 
our critical star really is at close quarters. 
It is really a sun · of about 15 times the 
power of our own splendid sun, and other 
disclosures easily ensue_ Since the special­
region size of RRFT is determined by just 
perceiving the critical star and none fainter, 
it astonishingly follows that these gloriously 
rich fields are made up of stars all more 
than 15 times as powerful as our sun. In­
deed, if all the stars less powerful than 
that were blotted out of existence the fields 
might look still finer, gaining by contrMt 
with a darker background between the lucid 
countable stars. Other facts emerging are 
that the average power of those stars in the 
field of view must be about 27 times the 
power of our sun, and out of every 350 
stars in the fields there is one likely to be 
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over 1000 times as powerful as our sun. Of 
course there are stray stars between us and 
the star-cloud, and some of these within 
one quarter of the distance of the cloud­
the square root of 15 is about 4-may be 
no more powerful than our sun, but they 
are only a casual few, and not in the cloud. 

"Our own sun, we know, looks like a 
10th-magnitude star at 326 light-years dis­
tance. Therefore, it would look 2_512 times 

Figure 5: Walkden's diagram of a 
general·purpose RRFT (to clip and 
insert at page 636, ATMA) .  Angle 
marked by little arrow at top is 
1 1.43/ a degrees. This indicates the 
actual diameter of the visible field 

brighter and of the 9th magnitude at 
326/v'2.512, or 206 light-years distance. So 
the critical star of 15 sun-power would also 
looks like a 9th magnitude star-which is 
supposed just perceivable with 1" of aper­
ture-at 206 X y'i5," or 797 light-years 
distance. This-with some disrespect for 
exactness of the data or respect for better 
eyesights-is going to be rounded off to 
about 1000 light-years for each inch of 
aperture. And so we find confirmed the 
rule, easy to remember and already used in 
the earlier part, that an RFT proves to be 
an RRFT, for star-clouds distant about 1000 
light-years per inch of aperture. 

"There is, accordingly, good reason for 
an observer having not only the little gen­
eral-purpose RRFT, but another of as large 
an aperture as he finds possible, this second 
one for use on to-be-discovered special re­
gions of the Milky Way and giving views 
magnificent according to the aperture. The 
observer need not first ascertain the cloud 
distances-small star magnitudes and the 
powderiness of the fields can suggest the 
distances-he only needs to discover and 
exult in the brightest and richest spots, 
which he knows are findable here and there_ 

"The Special-Object RRFT: The posses­
sor of an RFT soon notices the vivid views it 
gives of some objects which are not definite­
ly star-clouds. Since a standard RFT has 
an actual field of about 11.43/ a degrees in 
diameter ( see footnote, page 633 ) ,  it always 
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Bausch & Lomb Navy Telescopes 
Said to have cost in excess of $ 1 30.00 

An excellent finder, 7 lenses, achromatic tele­
scope tube, erector draw tube and eyepiece 
draw tube_ Excellent for spotting game. Object 
Lens 2" ; magnifies 3 to 10 power ; Exit pupil 
0 .2'  to 0.09" ; Eye Lens 15/16". Cross Hairs. frr�:����ln�O�;:?' to 2 0 ° ; Erect $1 2.50 

Navy Light· 
weight Y2 

Mile Portable 
Searchlight 

Cast aluminum & 
b r o n z e  h ou s i n g .  
Complete with car­
rying case, Mangin 
type parabolic glass 
reflector. Made by 
G. E. and Nat'l 
XRay. 5 inch diam­
eter. Complete with 
6 or 12 volt lamp. 

$4.95 

Prismatic Rifle Sight & 0 bservers' Scope 

Made lJy 'Varner & Swasey. 6 power. Consists of 
rC'hromatic of'ular & objective lens . calibrated rEticule 
\vith Cross Hairs, 2 highly polished prisms firmly set 
in . solid cast �ronze frame with soft rubber eye-cup. 
MICrometer adJustments for yardage and Windage. Dseu 
o� Krag, l�nfield, Savage, SpringfiEld, etc. Completo 
\nth mount . and oak leather case (not shown ) .  
Regu lar Pme $38.00 N o w  $7.50 

Artillery Prismatic Gun Sights 

.A h�g'h-power finest optical system. Sharp, clear image 
I?o�s.lble by three prisms. Mount over all, 10 in. Ob­
Je�tlve l�ns 1 � in. Adjustable focusing ; elevation and 
d�lft a.dJustment \vith scales, adjustable reticule ; mag­
mficatlOn 12X. vial levels. 'Veight 4 Ibs. Leather 
carrying case. $1 5.00 
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MANHATTAN ELECTRICAL BARGAIN HOUSE, INC. , Dept . S. S., 1 05 Fulton Street, New York City 

"AMATEUR 

TELESCOPE MAKING 

-ADVANCED" 

Edited by Albert G. Ingalls 

Postpaid $3.00, domestic 

$3.35, foreign 

• 

SCIENTIFIC AMERICAN 

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

Standard_Size Microscopes 
U sed Bausch & Lomb, Leitz, Reichert, 

3 Objectives. l ocular with condenser @ $55. 
2 Objectives. l ocular no condenser @ $25. 
Dissecting microscope with lOX magnifica­
tion @ $10. Special while this lot lasts. 

Catalogue 6c 

H A R RY ROSS 
Scientific and Laboratory Apparatus 

84 West Broadway N ew York, N. Y. 

//I 
he UNIT 
SKY MAP 

A Handy Map with Case, price, 50c 

Ilo":�:�!=��,�":: :,�"" 
from 1926 to 1935.  PRICE . . . 75c  

Blue Prints for 
Sliding Roof Observatory 

PRICE . . . . . . . . . . . .  $1 .00 
Used Objectives 2 ljz "  to 5 % "  

Write for Information 

H. B. WEBB 
925 l -l 73rd St., Jamaica, N_ Y. J 

...---ALUMINIZING,---, 

OPTICALL Y CORRECT FINISH 

6"-$2.50 8"-$3.50 
Other Sizes Proportionately Priced 

MIRRORS TESTED FREE OF CHARGE 

PRECISION OPTICAL SUPPLY CO. 
1001 E _ l63rd Street New York City 

ATEMS(;O O(;ULARS 
Approved and used from coast to coast for the third year. Fibre Lens 
cells-Brass mounted-diameter 1 % inches. 

RAMSDEN TYPE- l"-Y2 "-� "  efl oculars ( $. each 
SOLID OCULAR-Ys "  efl ) 

FREE with every order amounting to, $3.00 or more 

An ATEMSCO single lens terrestrial ocular 

AMATEUR TELESCOPE MAKERS SUPPLY CO. 
B ox 213,  FLUSHING, N. Y. 
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THE 
COMMON SENSE 

WAY 

Where is that sheet now? It con· 
tained records of value. 

How many times have we heard 
these words spoken ? 

A lost sheet causes work to stand 
sti l l .  

. Sheets in their most convenient 
form are bound. 

"FI LE IT AND FIND IT" 

Many have chosen the common 
sense binder for this purpose. 

Your sheets can be bound neatly a n d  
com pactly i n  handy b o o k  form i n  the 
Com mon Sense B inder ( an d  if so d esired 
sheets can be taken out aga in ) .  A s ingle 
sheet can be  bound as wel l  as any  n u m ber 
u p  to 500 sheets. 

B inder is l ight in weight a n d  never 
thicker than the bulk of sheets inserte d ,  
economical  i n  storag e  space, no outside 
m etal  parts. 

I nsertion of sheets takes on ly  a few 
seconds. 

Binder to hold sheets size I I  "xS'h" sent 
postpaid in U n ited States for $ 1 .00. 
M o ney refu nded if not satisfi ed. 

We carTY 50 stock sizes to bind sheets from 
pocket size to newspaper size 

ASA L. SHIPMAN'S SONS 
ESTABLISHED 1837 

100 Chambers St. New York, N. Y. 
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performs splendidly on objects which look 
their best in fields of about 12/ a degrees 
diameter, or, with reasonable latitude, in 
fields from about 18/a to 8/a degrees dia· 
meter. In this way a 2", with field of about 
6° diameter, may be found to be a special· 
object RRFT for viewing the bright group· 
ings in the prominent constellations of 
Orion, Taurus, Cygnus and many others. 
A 4" is still more delightful in the same 
way, and for viewing the Hyades and 
Pleiades and open clusters, and especially 
for most beautifully viewing the Andromeda 
Nebula as a complete whole. A 12" gives 
most dazzling ( perhaps too dazzling )  views 
of the moon, three·quarters filling the field 
when a power of 5 per inch of aperture is 
used ; the bright light contracts the eye's 
pupil to about 1 /5th inch. A 24", of field 
about half . a degree, takes its place for 
viewing most brilliantly the globular clus· 
ters, especially the great Hercules Cluster ; 
but it also gives a remarkable view of the 
whole spread of Jupiter and his satellites, 
the latter looking like first·magnitude stars. 
It is as well in these instruments to have 
spare eyepieces of about %" 2, and 3 times 
the strict richest magnifying power, to help 
some objects to occupy the apparent field 
in the best possible manner, since a sepa· 
rate RFT for each of the many sizes of ob· 
jects is rather out of the question. 

"The Spiral·N ebulae RRF T :  Just as the 
4" RFT is found to be about the best size 
for observing the Andromeda Nebula as a 
whole, so also would the 8", 12", 16", etc., 
RFT's be the best sizes for observing the 
same nebula if it went away to 2, 3, 4, etc., 
times its present distance of about 1,000,000 
light· years, for of course, the nebula would 
shrink to lh, �, �, etc., of its present ap· 
parent size, by such recessions. Evidently 
an RFT suits the observation of such spiral 
nebulae at a distance of about 1,000,000 
light.years for each four inches of its aper­
ture. The number of nebulae so observable, 
each in its entirety and nicely filling the 
field, must, of course, be roughly propor· 
tional to the square of the distance, and that 
means to the square of the aperture. The 
great 200" therefore, if completed as a visual 
RFT, would show a few thousand nebulae, 
just as the one in Andromeda appears so 
beautifully in the field of a 4" RFT. For 
the tens of thousands of such nebulae much 
nearer, the 200" is too large to show more 
of each one than a small patch, which, 
however, in the case of the Andromeda it· 
self, may be richly filled with 1000 or more 
of stars, each one at least 400 times as 
powerful as our sun, and these seen against 
the irresolvable luminous haze of all the 
rest." 

THIS ends Mr. Walkden's contribution 
on the RRFTs for various special uses, 

and the reader will have observed that, 
just as the common or garden variety of 
RFT enhanced the view many times, com· 
pared with a conventional telescope, so 
the special·purpose RRFTs, used on their 
appr9priate objects, enhance even this a 
goodly number of times. Every amateur 
has had the experience of showing the stars 
to non·astronomical persons and slyly not· 
ing their disappointment at not seeing 
something quite striking ; they go away 
thinking their telescope· making friend "isn't 
so much, after all." If, however, they are 
shown some RRFT views, they may go away 
vastly impressed. 
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tion and assist the lungs in their elimination 
of dust so that no permanent damage occurs. 

Silicosis is known by a wide variety of 
names, such as "miner's consumption," 
"potter's asthma," or "grinder's rot," ac· 
cording to the occupation in which it is 
caused, but in all cases it i s  a disease due 
to the inhalation of silica dust. It is  char· 
acterized anatomically by generalized fi· 
brotic changes, and clinically by shortness 
of breath, decreased chest expansion, Ie,,· 
sened capacity for work, increased suscepti· 
bility to tuberculosis, and by characteristic 
X·ray findings. While possibly not the 
worst American health hazard, silicosis will 
continue to be dangerous as long as there 
are unprotected workers in dusty occupa· 
tions. 

Industrial engineering research has played 
an important part in detecting silicosis haz. 
ards, and special equipment and methods 
have been devised to indicate the amount, 
size, and kind of dust particles found in 
industrial situations. The Greenburg·Smith 
impinger, which has been used for determin­
ing the total number of dust particles in 
large volumes of air, functions by causing 
the dust·laden air to bubble through water 
and impinge upon a moist plate which wets 
the dust particles and keeps them in sus· 
pension. Portions of the liquid are then ex· 
amined microscopically with the use of a 
specially ruled dust·counting cell, which 
gives an indication of the number and size 
distribution of the dust particles present .. 
Typical of a more recent development is the 
Bausch & Lomb dust counter, which unites, 
in a single mechanism the pump for im· 
pinging the dust samples upon a moist plate' 
and a semi·dark field microscope for view· 
ing the dust particles when they are ob­
tained. Instruments of this sort have the 
advantages of speed and compactness, al­
though they sample much smaller quan­
tities of air. 

A still more recent development is found 
in the Dustoscope, an instrument for the 
estimation of dust in air, which was devel­
oped by J. B. Ficklen and L. L. Goolden, 
chemical engineers, of the Travelers Insur­
ance Company. This instrument has the 
advantage that neither microscope nor labo­
ratory apparatus is necessary, and a layman 
can make satisfactory estimates for control 
of plant dust. Further methods for determin­
ing dust hazards have been developed by 
workers at the Aetna and the Liberty Mu· 
tual Insurance Companies who have worked 
on the determination of the chemical com­
position of very small dust particles by 
observing their optical characteristics with 
the polarizing microscope. 

Among the best known methods for the 
prevention of silicosis are segregation of 
dust-producing operations, dust control, ven­
tilation, protective devices, good housekeep­
ing, and medical supervision, including 
periodical X-ray examinations of the chest. 

At a recent Department of Labor confer­
ence on silicosis, it was agreed that there 
should be coverage for silicosis in the com­
pensation acts of all the states, and it was 
further recommended that the federal legis·· 
lation provide more adequate appropriations 
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to government agencies for the study of the 
medical, engineering, economic, legal, and 
insurance phases of the silicosis problem. 
Research projects suggested to aid industry 
in its conquest of the disease include a 
study of the relationship between silicosis 
and tuberculosis, the effects of other sub­
stances upon the action of silica in the 
body, a study of the mechanism by which 
silica exerts its injurious effects, and reo 
search in the technique of X-ray photog­
raphy-Industrial Bulletin of Arthur D. 
Little, Inc. 

SWEETS, STARCHES, AND 

COLDS 

YOU may have fewer colds this winter if 
you cut down on sugars and starches in 

your daily diet, it appears from a report 
made by Frederick Hoelzel of the U�iversity 
of Chicago to the scientific journal, Science. 

Observations by himself and various other 
investigators show that colds are fewer on 
such a diet and Mr. Hoelzel believes it is 
because the diet reduces the amount of 
fluid in the body tissues and this in turn 
reduces susceptibility to nose and throat in­
fections. 

If you think of applying this theory, it 
would be advisable to have the diet pre­
scribed in detail by a physician so as not to 
run the danger of becoming ill from a badly 
balanced or deficient diet .-Science Service. 

DAM HOLDS OUT 

BACKWATER 

THE first major flood prevention proj ect 
to reach the construction stage in the 

Pittsburgh district will protect the Turtle 
Creek valley in which lies the huge works of 
the Westinghouse Electric and Manufactur­
ing Company and other major industries. 

In the future when high water from the 
Monongahela River threatens the valley, 
two huge gates will be lowered, forming a 
barrier against rising waters and the normal 
flow of Turtle Creek will be continued by 
means of powerful pumps. The project will 
cost 500,000 dollars. 

Installation of the gates will be made 
near the viaduct where the main tracks of 
the Pennsylvania Railroad cross Braddock 
Avenue and the creek just below the main 
works of the Westinghouse Electric and 
Manufacturing Company. One of the steel 
gates, 80 feet long by 30 feet high, will 
form a dam in Turtle Creek ; the other, 
40 feet long and 20 feet high will close the 

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

Above: A model of the huge gates 
that will hold out the backwater 
of the Monongahela River. Below: 
Arrow on model points to the dam 
that will soon isolate Turtle Creek 

street. When not in use the gates will be 
held approximately 20 feet above the street 
level to accommodate traffic. 

The three pumps to be installed will have 
a combined capacity of 7500 cubic feet a 
second or more than 3,300,000 gallons a 
minute, when pumping against a low differ· 
ence in height between the level of the 
creek and the level of water beyond the 
gates ; and a capacity of 5000 cubic feet 
per second when pumping against a differ­
ence of 10 feet in the two levels. 

NICKEL·CARS 

T HE automobile industry in the 
United States used 19,000,000 

pounds of nickel in 1936. 

MAN-MADE STONE, 

UNIQUE B UILDING MATERIAL 

STONE melted under intense heat and 
then cooled in a porous state is the 

basic material in the manufacture of a new 
acoustical building material recently de­
veloped in the laboratories of The Celotex 
Corporation. Brought to the boiling point at 
a temperature of more than 2000 degrees, 
Fahrenheit, this expanded stone, christened 

(Please turn to page 52 ) 
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Eliminate Weighing 

Troubles in 

INACCURACY of a packaging 
scale may mean that instead of hav­
ing actually 1 6  ozs. in a pound, the 

scales may be packing 1 6 0 ozs. or 
more . Taking such a possible error as 
an example, the extra half ounce in that 
package is negligible, but if a thousand 
packages are weighed in one day by 
the packer, then 5 00 ounces or 3 1 .25  
lbs. are actually being given away. Mul­
tiply this overweight by the average 
number of working days in the year 
(260 ) ,  and this half·ounce leak per 
package will amount to 8 , 1 25 lbs. of 
your products going into packages, 
thereby sacrificing a normal profit due 
to poor or improper check-weighing 
equipment. 

W rite today for full details for your 
particular plant. 

T H E  
EXACT W E I G H T  S C A L E  

COMPANY 

3200 W .  Fifth Ave. Columbus. Ohio e!RE IS NO SUBSTITUTE FOR EXAC1"10 , '" .... e 
! 

P R E C I S I O N  S C A L E S  



46 

FEDERAL 
ENLARGER 

"The Best Value on 
the Market To-day" 

This new, sturdily built enlarger 
will take negatives from 16 MM 
up to and including all min­
iature and vest pocket sizes and 
will produce enlargements up to 
10x14 inches in size. 

It is complete with a lens, has 
good illumination and ample 
ventilation. 

59.95 
$10.75 .  

East of 
Denver 

West Coast 

SHARP-ER 
ENLARGEJlIENTS 

with the new 

SEE-SHARP focusing device 
Critical focus­
ing on your en­
l a r g e r  m a d e  
easy. You get 
the best defini· 
tion your neg­
atives can give 
b e c a u s e  t h e  
S E E - S H A R P  
shows a bril· 
liant, magni­
fied image. 

Mail Orders filled 

Write Dept. S.A.S. 

Worl d ' s  Larg est Excl usive Camera 
Supply H o use 

HAt the Sinn of the Oamera" 
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CAMERA ANGLE S 
Conducted by J A C O B  D E S C H I N  

PICTURES AT NIGHT 

THE fascination of pictures made at 
night has currently become associated 

chiefly with the miniature camera and fast 
lenses, candid shots and snapshots of street 
scenes, and so on. However, night pictures 
were made before the miniature came upon 
the scene simply by setting the camera 
firmly on a tripod and giving a time ex­
posure. And when it comes to that, the best 
night pictures are made that way even to­
day, with time exposures and often with 
the lens diaphragm stopped down. Nor is 
it especially necessary, unless one is mak­
ing a snapshot (where this is possible with 
the fastest panchromatic emulsions today 
available or where some movement in the 

·"By Moonlight" 

subject demands it) , to employ ultra fast 
film. Film of average speed is quite suit­
able ; you simply allow a little more ex· 
posure. 

Since the type of subject we have in mind 
will stand a small stop and a time ex­
posure, the stopping down of the lens dia­
phragm is equivalent to reducing the speed 
of the lens. That makes the so·called cheap, 
"slow" kns in many cases the equal of the 
faster lenses when stopped down. So . you 
fellows who have been entertaining an in­
feriority complex because you cannot at 
present afford to purchase one of those 
shiny, new fast·lens cameras may rest secure 
that, given an even break, such as small· 
stop night photography permits, you can 
turn out work every whit as good as that 
produced by the much m()re expensive cam· 

"Winter Night" 

era equipped with a high speed lens, whose 
high speed-that is, the largest diaphragm 
opening of which the lens is capable-is for 
the time being in temporary suspension, 
being as slow a lens when stopped down 
to F :6.3, for example, as a regular F :6.3 
lens which has no larger opening. 

While the picture "By Moonlight" was 
made at the full opening of an F :3 .5 lens, 
a faster film emulsion would have permitted 
the use of a slower lens or smaller stop; 
The exposure, too, had to be relatively short 
because of the movement of the moon. The 
exposure; incidentally, was 30 seconds since 
this, as you may recall from a piece appear· 

"Across the Courtyard" 



JANUARY • 1938 S C I E N T I F I C  A M E R I C A N  

"The City at Night" 

ing in this department some months back, 
is the maximum permissible time exposure 
for "stopping" the moon. Clouds usually 
proceed too rapidly to be stopped at 30 sec­
onds, but the slight fuzziness noticeable 
hel ps rather than mars the effect-

"Winter Night" is another miniature cam­
era shot made at F :8 and an exposure of 
several minutes_ The picture was made 
through an open window on the opposite 
side of the street and called for frequent 
capping of the lens as the headlights of 
automobiles streaked across the scene. 

"Across the Courtyard" and "The City at 
Night" were exposed on 9 by 12-cm film, the 
first calling for an exposure of 12 minutes, 
the second requiring 15 minutes. "Across 
the Courtyard" was made with a telephoto 
lens that reached out across a space more 
than half a city block long to get an im­
pression of domesticity in a city "cliff" 
dwelling. Notice how small, intimate details 
have heen picked up by the lens, stopped 
down to F :8. The camera was set askew on 
the tripod to get the effect shown, since the 
ordinary vertical viewpoint seemed to pos­
sess no special attraction. The reader will 
please be charitable enough to overlook, if 
he happens to notice it, the fact that the 
legs of the lady in the room at the top 
seemed to go double during the exposure. 
It is just one of those things that can't be 
helped when human beings are included in 
such a long exposure as 12 minutes ; be­
sides, we were photographing windows, not 
a lady's legs. 

"The City at Night" was shot from the 
back part of the house. A lens of normal 
focal length was used and the diaphragm 
stop was set at F :8. Since the window 
through which the shot was made was of 
the casement type, obstructing the view at 
the sides, it was necessary to set one leg of 
the tripod on the outside window ledge. 
Such dodges as this will frequently have to 
be used by the amateur who attempts night 
photography, where unforseen obstacles be­
set the path and ingenuity has to be exer­
cised to overcome them_ 

The illustrations here shown indicate to 

some extent the type of material it is pos­
sible to shoot at night' with even the cheap­
est cameras and call attention once again 
to the fact that night photography is still, as 
it always will be, within the means of other 
photographers than the high-speed clan. 

FOTOFOLIO FILES 

R
EPLACING the ornate, heavy album of 

yesterday is the Fotofolio idea of today, 
a new method of filing negatives and prints. 
An adaptation of the business method of 
keeping card index records on overlapping 
cards held by hinges, the Fotofolio albums 
will take 25 prints to the page and, in some 
of the styles, negatives of the prints as well. 
Thus, print and negative are kept together 
for ready availability. The albums are de­
signed ih book form and finished in cloth, 
"neo-Ieather," and full leather_ Gold letter­
ing is furnished on brown, green, red or 
black. The Fotofolios are available in vari­
ous styles, taking negatives from 35 mm up 
to the larger size amateur snapshots. 

INTERNATIONAL SALON 

OF PHOTOGRAPHY 

S
OME indication of the mortality rate of  

a great salon will be gained from an 
examination of the results of the judging of 
the Oval Table Society's International Salon 
of Photography, recently held in New York 
City. However, though many fell by the 
wayside, those who succeeded in getting 
h\\ng may truly be said to have "arrived," 
fo'r the judging was most critical and the 
standards very high. Prints were received 
from all over the world ; there was a total 
of 3155 prints in both pictorial and technical 
sections, of which 2968 were pictorial and 
187 were technical. Only 443 prints, or about 
15 percent of the pictorial total, made the 
grade, while the technical prints fared bet­
ter with 125 accepted out of a total of 187 
submitted, the percentage in the latter case 
being 67 _ Successful exhibitors in the pic­
torial section totaled 291 out of 775 en­
trants, a percentage of 38 and those success-

FULL COLOR 
S NAP S HO T S  
( FilHl Transparencies ) 

WITH THE 

C A N D I D  
M I D G E T  

Yes, this remarkable little cam­
era can be loaded with Dufay 
color film or regular black and 
white _ . .  and will bring you back 
lively accurate results. 

Equipped with an F4.5 Anastig­

mat lens in a focusing mount 

fitted in a Vario Shutter, with 

speeds of 1125, 1/50 and 11100 
seconds, bulb and time. 

Attractively finished in chromium, 

compact, lightweight, with an all­

metal, leather-covered body. 

Measures 43,4x2%x2 inches in 

size, takes all standard 35 MM 

film and makes pictures lxl% 
inches. 

PRICE 

526··,)0 
Eveready Case . . . .  $4.75 

12 Exposure Dufay color film 
$1 .50. Free D eveloping e· I M a i l  o r d e r s  

' .  ' ., . .  

filled. Write 

Dept. S. A. M. 

�£:tl± 
Worl d ' s  Larg est Excl usive Cam era 

Supply  H o u se 

HAt the Sign of the Camera" 
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The Trend 

is towards 

ROLLEI 

Photography 

• 

The tide has definitely turned-away 
from pictures that were ever becoming 
more microscopic-away from cameras 
whose intricate mechanisms require a 
subtle appreciation of engineering-has 
turned to the simplicity-to the automa­
tic responsiveness and the visibility of 
Rollei photography. It is  not strange, 
then, considering these factors, that an 
overwhelming number of prize-winning 
pictures at important Salons here and 
abroad-were made with Rollei Cameras 
-that the most prominent photographic 
annuals include a disproportionate share 
of pictures caught with the Rolleiflex and 
Rolleicord. Learn how the twin-lens con­
struction of these cameras will enable 
you, too, to make better pictures more 
easily .  

Send for new, beautifully illustrated, 
comprehensive catalog describing recently 
designed Rolleiflex and Rolleicord cam­
eras. 

FREE TRIAL GLADLY GRANTED 

BURLEIGH BROO KS 
i ncorporated 

1 27 West 42 Street New York 

A Triumph of 
MINIATURE CAMERAS 

1 6 Pic:tures 
on ordi nary 

vest pocket fi l m  
Ex.eptlonal E n ­
l a r g e m e n t s  a r e  
possi  ble,  due to 
the unusua l clarity 
of the.e 3 x 4 
em. exposures. 

Ihagee 
Parvola 

Just received from 
the Ihagee Works. 
N ow presented at 
t h e  L O W E S T  
P R I C E S  E V E R  
OFFERED in this 
country. 

Fitted with Carl Zeiss 
Tessar F : 3.5,  in rapid 
Compur Shutter. 

F i tted with F i tted with 
C a r l  Z o i s. 4 50 X e n o n  F : 2 $ 50 
.Tessar F :�.8 $ 7 lens in Rapid 54 
I n . R a P l d  • Compur Shut • •  
Compur Shutter ter. 

Soft Leather Pouch included with every Camera 

A Useful and Timely Gift 
for yourself or

' 
friends 

Sold on our mual 10 Day Trial 
Basis. Liberal allowance on your 
old camera towards purchase price 
of new. 

ABE COHEN!>S 

EXCHANGE!! INC. 
"The House of Photographic Values" 

120 Fulton St. New York 
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ful in the technical section were 74 out of BOOKS-----BOOKS a total of 136, a percentage of 55. i An interesting sidelight on the salon is 
the announcement of how the various coun- 0 
tries fared as to the number of successful r 
exhibitors representing tbe several coun­
tries. In the pictorial section the United 
States exhibitors led with 240 prints from 
150 exhibitors, this being 54 percent of the 
total exhibited, while Great Britain came 
second with 126 prints (28 percent of the 
accepted total) from 84 exhibitors. Japan, 
Austria, Belgium, Sweden, Poland, and 
France came next in the number of success· 
ful exhibitors, the individual totals of the 
several countries being in the order named. 
The balance were scattered over many coun­
tries. In the technical section, the United 
States led with 72 prints, followed by 53 
from England. 

A special apparatus was constructed to 
assure proper and expeditious judging of 
the great number of  prints submitted. The 
entire total was passed quickly before the 
jury in a sort of "preview" to determine 
the general quality of the submitted prints, 
after which the final vote was taken more 
slowly and with full and critical considera" 
tion of the quality of the individual prints as 
they were placed before the jury. 

This device, which is an electrical indi­
cator registering the accepting or rejecting 
vote of  the individual judges at the teller's 
station, together with a triangular revolving 
easel for placing the print in position for 
judging, is being made available by the 
directorate of the Oval Table Society for 
the use of other photographic salons desir­
ing to make use of these facilities. Requests 
for the use of this apparatus should be ad· 
dressed to the Oval Table Society, 10 West 
33rd Street, New York City. 

AND Now THE MINIATURE 

FLASH BULB 

WITH the Wabash Photolamp Corpora­
tion's announcement of a new midget 

size flash bulb, of which a half dozen can 
be carried in an overcoat pocket, bulk is 
no longer a problem for the wayfaring flash 
shooter. The new bulb is called Superflash 
No. 1 and is the latest addition to the now 
widely used fluffed hydronalium wire· filled 
Superflash bulbs, Superflash No. 2 ( the 
standard size ) and Superflash No. 3, which 

Three of the new mlOlature flash 
bulbs make a comfortable handful 

Amateur Photographers 
NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discnssing such things as trick pho­
tography, photomurals, retouching, 
infra-red, and a number of other sub­
divisions that will not be found else­
where in as clear and concise a man­
ner. $2.90. 

INFRA-RED PHOTOGRAPHY, by S. O.  
Rawlings. A treatise on the use of pho­
tographic plates and films sensitive to 
infra-red. Exposu,re and processing 
are fully covered ; formulas are given 
for sensitizing. $1 .65. 
THE FUNDAMENTALS OF PHOTOGRA­
PHY, by C. Eo K. Mees. Not only tells 
how to take and finish pictures but 
gives a solid foundation of the princi­
ples of photography. $1.10.  

CAMERA LENSES, by Arthnr W. Lock­
ett. Explains simply and clearly, yet 
with scientific accuracy, all the under­
lying principles of lenses. $1.10. 
CHAMPLIN ON FINE GRAIN, by Harry 
Champlin. A complete hand-book on 
the entire snbject of fine grain, in­
cluding formulas and how to com­
pound and use them_ $1 .90. 

PRACTICAL AMATEUR PHOTOGRAPHY, 
by William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $1 .20. 
ELEMENTARY PHOTOGRAPHY, by Neb­
lette, Brehm, and Priest. You can 
learn much of the fundamentals of 
photography from this little book 
even thongh yon have little . or no 
knowledge of physics and chemistry. 
$1 .l5.  

PHOTOGRAPHIC ENLARGING, by Frank­
lin I. Jordan, F. R. P_ S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and '75 
illustrations, many of them salon­
winners, show the value of correct 
technique. $3.70. 
PICTORIAL LIGHTING, by William Mor­
tensen. Complete control of lighting 
is an absolute "must" for successful 
photography. This book tells clearly 
how to obtain such control. $2.15.  

P.RICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 

BOOKS BOOKS 
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gives three times the illumination of No. 2 
and is intended for large areas. 

Tests made with Superflash No. 1 indicate 
that this bulb affords sufficient lumen out­
put to make possible synchronized exposures 
on fast panchromatic emulsions at stop F :8, 
shutter speed 1/200th second, and distances 
up to 10 feet. Another welcome feature of 
the new midget bulb is that the glass is 
thicker than in other flash bulbs, an obvious­
ly imperative safeguard against bursting un­
der the intense heat generated in such a 
small enclosure. Some idea of the size of the 
bulb may be gained from the fact that three 
cover the area of an open hand. 

Jack Price, writing in Editor & Publisher, 
calls attention to the fact that the short 
height of the new bulb requires a smaller 
reflector and voices the opinion that "no 
doubt the manufacturers of synchronizers 
will be quick to make reflectors to fit this 
bulb as the demand will require this addi­
tional change." He refers, of course, to the 
fact that, in order to operate at full efficiency, 
the wir� filled portion of the bulb must be 
set at the center of the reflector. 

While the midget flash bulb was still in 
production and not yet on the market at. the 
time of this writing, it will be available by 
the time this announcement appears. Just in 
time,. too, for parties, street shots, all kinds 
of indoor picture-taking-and a dozen lights 
for a dozen shots comfortably carried in the 
two pockets of an overcoat. 

ZEISS IKON EXHIBITION 

IF you own a Zeiss Ikon camera, here's 
your chance to show off what you have 

done with it during the past year. The 
Fourth Annual Zeiss Ikon Exhibition will 
be held the latter part of January in New 
York City, after which it will make a tour 
of the United States. The closing date is 
December 31,  so you'll have to step on it if 
you think you have something that looks 
good. All entries should be marked : "For 
Annual Zeiss Ikon Exhibition," and ad­
dressed to Zeiss Ikon Company, 485 Fifth 
Avenue, New York City. 

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

"As before," the announcement says, 
"there is no restriction as to subject matter, 
and it is our desire to show the various ways 
in which photographers are applying Zeiss 
Ikon cameras in pictorial, commercial, in­
dustrial, theatrical, press, color, candid, 
scientific, and medical photography, as well 
as the many other uses and applications of 
photography in American life and indus­
try. Color pictures, whether in the form of 
prints or transparencies, halftone or photo­
lithographer's proofs, will be exhibited with 
full credit to all concerned in the making 
of such pictures. While only a limited num­
ber of transparencies can be exhibited, pro­
vision will be furnished for showing these 
to their best advantage. 

"Finished prints measuring from 8 by 10 
to 11 by 14, or larger ( all preferably un­
mounted ) ,  test prints, or negatives may be 
submitted for consideration ; transparencies 
may be mounted or unmounted ; and color 
prints or proofs should be unmounted so 
as to facilitate mounting under matte and 
protective transparent surface." 

"FRAMING" THE DISTANT 
VIEW 

A TELEPHOTO lens is not always the 
best one for recording the distant land­

scape, for in some instances it is preferable 
to include part of the foreground-"fram­
ing" of the distant scene through the use of 
trees, a hilltop or a road so arranged in the 
camera finder or ground glass that this fore­
ground material is made to enclose or 
"frame" the view in the manner indicated in 
the accompanying illustrations. This is not 
only a practical device but, we submit, is 
interesting pictorially. The pictures shown · 
are not the best examples of the idea we 
have in mind, but they serve to make the 
idea clear. 

In pictorial arrangements of this kind, the 
foreground will often be in shadow, and 
that is really best in order to achieve depth 
and reality. If the shadows are too deep for 
straight enlargement of the entire negative, 
it will be necessary to do some dodging in 

Framing the distant view-A 

REDUCED PRICES 
DEVELOPING TANKS 

Noted for their fine Bakelite construction. 
ease of operation and non-corrosive proper­

ties. No Apron. No 
hooks or compli­
cating gadgets. 

P E R PL E X  equally suited for # 127 ,  1 1 7 ,  120,  
828 and 35 mm (24 frames ) film. Only$5.85 
J U N O P L E X  

Small tank for # 1 2 7  film, only . . . . .  $5.25 
Modern Daylight Loading 

Developing Tanks 
Reliable and Safe in Operation 

SU P E R ·J U N O P L E X  
f o r  # 127 film only . . . . . . . . . . . . . . . . . . . . . $1 2.50 

SI M PL E X  
for # 1 2 0  film only 

S U P E R K I N O  

. . . . . . . . . . . . . . . . . . . . .  $1 4.50 
for Contax, Leica, Retina, etc. . . . . . $20.50 

EXAX 
Floating Photo Thermometers 

Will fit any tank 

New-convenient-with patented features­
these thermometers indicate by means of 
easily visible colored markings normal tem­
perature, as well as upper and lower danger 
points. 

Available with either Fahrenheit or Celsius 
degrees. 

No. la, with paper scale . . . . . . . . . . . . . . . . . . $ .85 
No. Ib, with glass scale . . . . . . . . .  $ 1 .40 

MIMOSA AMERICAN CORP. 
485 Fifth Ave. New York, N� Y. 

Tlte V. P. and Kine 

EXAKTA 

Today's Leading Reflex 

Miniature Cameras 

in models taking 1 % "  x 2J,4" 
( V.P. ) and 35mm - l " x I lh "  
( Kine) pictures. 

Ontstanding features : 

• Automatic shutter speeds 12 second, 
to 1/1000th 

• Delayed action 6 seconds to 1/1000th 
• Interchangeable lenses f/4.5 to f/ 1 .9 
• Single lens prevents parallax 

• Price range $55 to $240 

Write lor booklet SAX 

PHOTO MARKETING CORP. 

10 West 33rd St. New York, N. Y. 
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B RA N D N EW !  
KODAK RETI NA II  

Here i s  a new Eastman 
miniature which gives 
you a choice of two 
anastigmat lenses • • • 
F.2 and F.2.8. Makes 
36 pictures on 35 mm. 
film. Has Compur-Rap­
id shutter. 'Writh F.2 
lens and case-$ 1 40. 
With F .2.8 lens and 
case-$ I I S .  Be among 

now ! 

FREE New 8 4  p age catalog o f  everything 
. photographic for the amateur. Send 

for it today ! No obligation. 

MARKS & FULLER, INC. 
In the Heart oj the Photographic Industry Since 1 860 
Dept. SF- l l ROCHESTER, N. Y., U. S. A. 

r'it� 'Wi��o{���O
hi� 

Bargain Book explain4 
ing latest inventions,. 
methods in Photogra,.­
phy and Home Movie 
Making. for fun and 
profit I Offers hundreds 

i�g B��;�j�; i,::o�ifi-�a;d 
movie Ca.meras. Lenses, 
Films. etc. We take your 
old camera and equip-
ment In trade. Don't buy 
any cameraa or supplif"s until 
you have seen this great 
Photographio Bar�ain Book! Write 
today! 

CASH 
for used Microscopes. Binoculars, Slide 
Rules. Drawing Sets. Cameras, Surveying. 

. Medical and Scientific Instruments , Tools. 
�farine Equipment. Art Objects. Highest prices paid day 
I>hipment received. Satisfaction guaranteed or shipment 
promptly returned. 

E L M A N ' S. 2300-SA Van Buren, Cbicago, I l l inois  

�g!:di�me�p��;�m;f:�. J�ep;::ViO�� 
experience needed. commOn echool 
education eufficient. Send for free 
booklet. "Opportunitiee in Photogra­
phy" . particulars and requirements. 
American School. of Photography 

Dept. 2281 
3601 Michigan Ave. Chicago. III. 

PNDTD GRAPNIl 

!1m. 
C O U RSES F O R  A D V E RT I S I N G  
I L L U S T R A TI V E . P O R T R A I T  

, I Resident classes on ly. Per­
sonal trai n i ng by expert i n ­

stru ctors. I n d iv i d u a l  Advance­
me nt. F i nest E q u i p ment. I I  W r i t e  D e p a r t m e n t  S A .  

1 1 6 S. M I C H  I G A N  B L V D . ,  C H  I C A G O  

Want to be an EXPERT 
P H O T O G RA P H E R ?  
""rite for booklet about N. Y. I. 
method of individual training. Com­
mercial.  N ews, Portrait. Advertis i n g ,  
Cand i d  and Motion P i cture Photo­
graphy. Big money-making opportu­
nities ! Fascinating hobby. Personal 
Attendance and Home Study courses. 
28th year. 

1 0
N�';sr�lk s\�����\� 1 �4���t:'�-:'�'2ty 
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order to permit a greater exposure time for 
the distant view than for the foreground. 
This was the procedure adopted in the case 
of Distant View-B, in which the horizontal 
foreground detail as well as the tree at the 
right were "held back" during part of the 
total exposure. 

A picket fence, a bench on a hill, a human 
figure, will often be useful in this connec· 
tion and in many cases much more effective 
and striking than a tree or hilltop. Whatever 
you may wish to adopt to bring about the 
"framing" discussed, we believe this to be 
a valuable aid to the photographer seek· 
ing ways and means of photographing dis· 
tant views, yet retaining an impression of 
the viewpoint whence it is seen. 

RECORD SPEED FILMS 

THE highest speed yet attained in film 
emulsions is claimed for three new films 

by the sponsors, Agfa Ansco Corporation. 
Two of the films are intended for the use 
of the gentlemen of the press, though there 
is nothing to stop the rest of us from try· 
ing them out, and the third is furnished in 
35·mm, 36·exposure spools for miniature 
cameras. The press films, Superpan Press 
and Super Plenachrome are claimed to have 
a speed of from thre our times greater 
than present "super" t s of photographic 
film, while the 35"mm film, called Agfa 
Ultra·Speed Panchromatic, has about the 
same speed. 

"This amazing gain in film sensi ti vi ty," 
the company points out, "will mean an ad· 
vantage of 1% to 2 full lens stops to the 
photographer, or a permissible shutter speed 
that is three to four times as fast as that 
previously necessary. . . . Press photogra. 
phers will find this extra speed extremely 
valuable in their work, for in some instances 
ordinary Mazda light or normal rooJIl illumi· 
nation will be sufficient for pIctures." 

These new films and particularly the 
35·mm film will be useful in stage photog· 
raphy, candid camera work and under other 
conditions of relatively low illumination or 
where speed is called for. 
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The 35·mm film is available in a new 
type of 36·exposure daylight·loading car· 
tridge for the Leica and similar cameras 
and in a 36·exposure daylight loading spool 
for the Contax and similar cameras. 

The company claims that the film speed 
was attained without sacrificing such other 
desirable characteristics as keeping quality, 
clarity, proper gradation, and color sensi­
tivity. Superpan Press is slightly faster than 
Super Plenachrome Press, particularly in 
artificial light. Both films are available in 
standard sizes. 

In addition to the 36·exposure roll, the 
Ultra· Speed Panchromatic may also be ob· 
tained in 27%.foot and 55· foot containers 
of film notched and tongued for easy divi· 
sion and darkroom loading in 36·exposure 
lengths, and in 100·foot lengths of un­
notched film. 

A new development in connection with 
the introduction of Ultra·Speed may be the 
answer to the long·standing criticism of the 
35·mm film roll that it takes too long to 
expose the full roll of 36 pictures and won't 
somebody please do something about it. 
Agfa announces that the new film as well 
as three other Agfa 35-mm films are obtain· 
able in I5·exposure darkroom loading 
lengths. The films· are wrapped in black pa· 
per and sealed in aluminum cQlttainers and 
are furnished with tabs :Yi:hich provide easy 
loading in the darkroo.m onto the spool of the 
camera magazine. A 5 %·inch tongue on the 
other end of the film simplifies loading into 
the camera. Besides Ultra·Speed, the films 
in which these new darkroom loadings are 
available include Superpan, a supersensi. 
tive panchromatic material ; Finopan, a fine 
grain panchromatic film, and Infra·Red, a 
film for special effects such as night scenes 
in sunlight. 

DEVELOPER FOR INCREASED 

FILM SPEED 

A FINE·GRAIN developer for which con· 
trast, shadow detail, and full gradation 

are claimed in addition to increased exposure 
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Natural Color Prints$5·00 
8 x 1 0  on paper, quality guaranteed, from your 

KODAC H R O M E S 
RUTHENBERG 

COLOR PHOTOGRAPHY CO. 
UAmerica's Colorstil Pioneers" 

4961 Sunset Blvd. Dept. S. Hollywood, Calif. 

"Make Money With Your Camera" 

PHOTO·MARKETS 

This lS3-pagc book tells what t o  

"shoot, " h o w  and where. Gives di­

rections for submitting photographs 

to magazines. Lists 1 7 64 markets 

for photographs, together with the 

types 1110St suitable for each. 

Seventh Edition-Revised-Up- To-Date 
50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

When you write to 
advertisers 

• The Editor will appreciate 
it if you will meution that 
you 
saw 
it in 

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

Profitable Photography 

with the 

Miniature Camera 

By Edwin C. Buxbaum, A .R.P.S. 

BESIDES having a consider­
able amount of fun with the 

miniature camera, m�king trick 
"shots," art photographs, and the 
like, you can also use it for spe­
cial paying work,. This little pa­
per-bound booklet of 72 pages 
tells not only · how to make in­
teresting photographs that are 
salable to news agencies or mag­
azines . but also gives many clues to 
th@. very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.-$l.lO postpaid. 

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 

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

speed for 35·mm film, is announced by the 
Edwal Laboratories. Edwal-12 is the devel­
oper. For pictures made between 9 A.M. 
and 4 P.M. the manufacturers suggest the 
use of the following daylight Weston and 
Photoscop-Scheiner ratings : 

To Da.1/Ught 
Photo-
scop 

Weston Scheiner 
Agfa Superpan . 64 27 
DuPont Superior . 64 27 
Eastman Super X 64 27 
Eastman S. S. Pan. 40 25 
Pan atomic 40 25 
Finopan 32 24 
Parpan 32 24 

To Mazda 

Photo­
scop 

Weston 
40 
40 
40 
24 
24 
20 
20 

Scheiner 
25 
25 
25 
23 
23 
22 
22 

These ratings refer to bright sunlight. Be­
fore 9 A.M. or after 4 P.M. or on cloudy, 
s_moky, hazy days, the Mazda readings are 
recommended. 

SPACE 

THE sweeping atmosphere of space is  de­
picted photographically by contrasting 

a small object with a wide expanse of sea, 
land, sky, or similar area. The white sailboat 
in "Alone" stands out prominently despite 

"Alone" 

its distance and therefore smallness, be­
cause it is practically the only point re­
lieving the monotony of sky and clouds and 
water. Moreover, because it is so small the 
vastness of sky and water is dramatically 
portrayed. 

THE GEVIRETTE MINIATURE 

JUST a handful-measuring 2%, by 2 by 
314 inches-is the Gevirette, a new 

miniature in the popular price field, which 
has been introduced by Willoughbys. An 
ever-ready case is available for the Gevirette 
at a proportionately low price. 

Considering the price, the Gevirette has 
many splendid features to commend it to 
the amateur who wants a reliable miniature 
that he can . carry with him on all occasions 
without the inconvenience of weight or bulk. 
Equipped with the fast Radionar F :2.9 
anastigmat lens and a Compur shutter per­
mitting speeds from 1 second up to 1/300th, 
as well as time and bulb, the Gevirette takes 
16 pictures size 1% by 114 inches on stand­
ard No. 127 roll film. It is finished in chrome 
and has an all·metal body covered with 
leather. 

51 

Jja�� rJjargaingram 
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Get the new 

RCA 16mm 

Sound on 

Film 

Bulletin 

Lists all the new apparatus that offers you 
practically professional performance. It's 
free. Write Dept. AD. 

FILMARUS and 
FILMAREX 

ENLARGERS 

Filmarex Model 0 for neg­
atives 24x36 mm., 3x4 
em., 4 % x6 em., and 6x6 
eID., with masks, con­
denser, ruby focus filter, 
precision construction, 
with 9 em. Anastigmat 
F :4.5 lens. Iris diaphragm 

. . . . . . . . . . . . . . .  $50 

Filmarex Model 0 with 
55 cm. Anastigmat F :4 .5 .  

Iris diaphragm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $45 

Flimarex Model 0 without lens but threader! 
for Leica lenses . .  . . . . . . . . . . . . . . . . . . . . . .  $35 

Filmarus for negatives 24x36 mm. ,  or 3x4 cm. 
fine glass negative carrier, fitted with 55 mm. 
Anastigmat F :6.3 lens, focusing filter, con­
denser, well made and mounted on board. 
At only . . .  . $27.50 

With F :4.5 Anastigmat . . . . . . . . . . . . . . . . . . . . . . . . . . . $36.00 

llx14 Paper Holder with adjustable margin 
. . . . . . . . . .  $4. 9 5  

Filmarex II-The last word in miniature en­
largers. 35 mm. to 2 '4 x 2 '4 with 2 lenses, 2 
sets of condensers, pape'r holder, etc. Out -
standing value at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 00.00 

BOOKS 
Leica Annual by Henry Lester, $3.00 value 

$0.98 
U. S.  Camera 1937 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0.98 
Variety Arts for advanced art students. Splen­
did nude stUdies. Postpaid . . . . . . . . . . . . . . . . . . . . .  $0.50 
1937 Photo Almanac and Picture Market 
Guide. Regularly $ 1 . 0 0  at . . . . . . . . . . . . . . . . . . . . . . . . . . . $0.39 

MIDGET MARVEL 
35 mm. Candid-preCision 
built, one piece body . . . 
focuses to 3 ft. Vario shut­
ter-F :4.5 Anastigmat 

$19.50 
With F :3 .5  Anastigmat in  
Compur shutter-to 1/300 
sec. . . . . . . . . . . . . . . . . . . . . . . . .  $32.85 

Eveready case . . . . . . . . . . : . . .  $4.75 

DOLLINA 0 
A 35 mm. candid camera with automatic 
counter and fllm locl<ing device. optical view 
finder, focuses to 4 ft. A precision instrument 
making 36 exposures 24x36 mm. with Certar 
Anastigmat F :4 .5  lens, Vario shutter . . . . $ 1 8.90 

Eveready case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

Write for neJV and larger 
Bass Bargaingram No. 233 

52 pages crammed with Ubuys" -Candid 
Cameras and equipment. 

�m 
Dept. AD, 1 79 W. Madison Street 

Chicago, Ill. 
CAMERA CROSS ROADS OF THE WORLD 
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Plastico Moulage makes ab­
solutely perfect masks or fac­
simile reproductions. Used 
nation-wide in Science. Art. 
Medicine and Criminology. 
New. faSCinating. practical. 

EARN EXTRA MONEY 
Astounding possibilities in the professional 
field. A very COMPLETE OUTFIT for por­
trait masks and limited scientific work with 
full instructions for only $1 3.75 POSTPAID. 
Write for FREE illustrated folder. Please 
state work in which you are interested. 

CALIFORNIA ART SU PPLY CO. 
D E PT. N O. 8 PALO ALTO. CALI FORN I A  

C H E M I C A L S  and 
A P PA R AT U S  

A leading school supply house otTers you 
chemicals and apparatus of professional 
quality at · school and industrial laboratory 
prices. 

F R E E-Send 3c postage for illustrated 
catalogue and latest chemical price-list. 

NEW YORK SCIENTIFIC SUPPLY CO. 
Dept. 42.A, 1 1 1· 1 1 3  E. 22nd St., New York, N. Y. 

Become familiar now with the 
grades and varieties of chemicals 
and apparatus used in the profes· 
sional or commercial laboratory. Buy 
from us, at no extra cost. the identical 
items we supply hundreds of school, col­
lege and business laboratorie� . 

10LOGICAL SUPPLY CO 1178 MT HOPE AVE ROCHESTER N 

POTENTIAL X ADMin ANCE 
= CURRENT 
A n  alternating current with harmonic 
has the hifoliate formula : 

PotentialXAdmittance=Current 
for example : 

(2.8+h 12.8+i 12.1-j 7.9 ) 
X ( 77+h 48-i 4+j 54) /725 
=1.8+h 0.6+i 1.7 +j 0.1 

The expanded details of this calculation 
are : First, formation of partial products. 

A P O T E N T I A L  
D 
M +2.8 +h 12.8 +i 12.1 � 
i +77* +215.6* +h 985.6* +1931.7* - j 608.3* 

X +h 48* + h I34.4* + 614.4* +j 580.8* -i 379.2* 

�-i 4* =ill.2*" :=j5u;;.- � -h 31 .6* 

E +j 54* + j  151.2* +i 691 .2 -h 653.4* + 426.6* 

* divided hy 725 

Second, summation of partial products. 
( + 215.6+ 614.4 + 48.4+426.6 ) / 725=1.8 

h ( + 985.6+ 134.4-31.6-653 .4 ) / 125=hO.6 
i ( + 931.7-3 79.2-11.2+691.2 ) / 725=i 1.7 
j (-608.3+ 580.8-51.2+ 151.2 ) / 725=j 0.1 

Third, grand total. 
1.8+h 0.6+i 1.7+j 0.1 

These calculations show an application 
of : 

ARITHMETIC OF THE 
ALTERNATING 

By ROBERT A. PHILIP 
PRICE THREE DOLLARS 

T H E  MON OGRAPH IC PRESS 
1 06 Washington St. Fairhaven, Mass. 
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THE SCIENTIFIC AMERICAN 

DIGEST 
( Continued from page 45 ) 

"Calicel," is cooled at between 10 and 40 
times its original volume. 

Cali eel, the announcement from the Celo· 
tex laboratories indicates, is expected to 
find wide use in noise correction for the 
monumental type of structure-railroad ter· 
minals, churches, theaters, school auditori· 
urns, and the like---where stone is essential 
for maintaining the decorative and archi· 
tectural scheme. 

The actual production of Calicel acousti­
cal tile is like that of any standard floor or 
wainscot tile in that the aggregate is thor· 
oughly mixed with a time·tried mineral 
bonding agent, then molded with hydraulic 
presses, after which it is cured or dried in 
kilns. The aggregate is unaffected by moist­
ure and contains nothing that is food for 
rodents or vermin ; also it contains no com· 
bustible material and is therefore fire resis­
tant. A considerable range of color and 
texture finishes and designs has been de­
veloped. 

PERSON AL IMPRESSIONS 

OF THE ELMIRA MEET 

SPACE will not permit us to give a full 
account of the Elmira glider meet which, 

moreover, was fully reported in the press in 
the matter of records, mishaps, prizes, and 
so on. But perhaps from the point of view 
of those interested in the glider art the per· 
sonal impressions of Earl R. Southee, one 
of the best informed men on gliding in the 
United States, will be of greater interest. 

This is what Mr. Southee told us, in brief : 
In design, performance, construction, and 
finish American gliders are now ahead of 
the German gliders. A great many of the 
American gliders are entirely home· made. 
Young Americans have not lost Yankee in­
genuity and resourcefulness and can achieve 
much in small shops of the home-equipped 
variety. Finally, Mr. Southee was greatly 
impressed by the fact that Messrs. Paul and 
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Ernst Schweitzer, operators of a Peekskill 
garage, managed to produce all aluminum 
glider which embodies every refinement of 
metal construction known to the art, in· 
cluding stressed skin, flush type rivets, and 
so on. Our heartiest congratulations to these 
skilled and determined amateur builders. 
They have done well in particular to dis· 
prove the fallacy of the statement that metal 
construction cannot be applied to gliders. 

The Schweitzer model received third 
place in the Eaton design competition, and 
was second in the long utility flight. Of the 
utility type, the Schweitzer glider has a 
span of 38 feet 4 inches and weighs only 
290 pounds empty. The wings are of mono· 
spar construction with metal covered torsion 
leading edge and fabric covered rear sec­
tion. The wings weigh three·quarters of a 
pound per square foot. The front of the 
fuselage is mono co que, and the rear a steel· 
supported tubular tail boom. 

The glider may be entered easily and the 
pilot enjoys unimpeded vision. There are 
landing wheels but it will be noticed how 
little aerodynamic projection they offer. The 
cabin is entirely enclosed in transparent 
plastic material, finely worked out in the 
design. We enjoy seeing originality and 
departure from German ideas in this art, 
although we have the utmost respect for 
what the Germans have done in this field.­
A. K. 

NEWSPAPERS TO HELP 

S EAPLANE LANDINGS 

TANDING on "glassy" water, so calm 
L as to be without a ripple, is a most 
difficult feat for a seaplane pilot, because he 
cannot tell the distance of  the water within 
10 and sometimes within 50 feet; The diffi­
culty is all the greater when the shore-line 
or horizon: is obscured by fog or haze and 
there is nothing by which to judge height 
above the water. One way to meet the situa­
tion is to "stall" the machine ; that is, to 
raise the nose to an angle well above the 
horizon and to let the machine land roughly 
and more or less at hazard. But this is not 
a reasonable way to land if long life is ex· 
pected of the hull bottom, which strikes the 
water with considerable impact pressure. 

The Schweitzer glider described above 
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The News Letter of the Aero Insurance Un· 
derwriters gives a useful suggestion. The sea· 
plane pilot should come down to a low alti· 
tude and throw out a handful of newspapers. 
The newspapers floating on the water allow 
him to judge height. Another dodge is to 
throw stones and land by observing the 
ripples. Seaplane piloting calls for many 
such wrinkles in seamanship and airman· 
ship.-A . K. 

THE MAYO COMPOSITE 

SEAPLANE 

FOR achieving transatlantic flight on a 
commercial basis, and securing pay load 

in spite of the huge amount of fuel that has 
to be carried, there have been proposed or 
tried the floating islands or aerodromes ; 
flight in the stratosphere ; stops at the Ber­
mudas and the Azores ; use of the shortest 
over-sea route between Newfoundland and 
Foynes Bay in Ireland ; catapulting float 
seaplanes from the deck of a steamship ; and 
the composite seaplane. 

The idea of the composite seaplane is due 
to Major R. H. Mayo of the Imperial Air­
ways, a man of great ability. A very large 
flying boat is to carry aloft a moderately 
large seaplane. Since the seaplane is to be 
launched or released from the flying boat 
when a considerahle altitude has been at-

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

tained, it should be perfectly safe to over­
load the seaplane much more than would 
be the case if it were launched from a cata­
pult since there might be "stalling" after 
the catapulting. The idea is simple in prin­
ciple and success of operation is assured, 
but the construction of the composite air­
craft has necessitated the most careful and 
complex engineering. 

The "lower component" of the composite 
seaplane is a four-engined flying boat simi­
lar to the Short Empire boats, with a span 
of 1 14 feet and with a total take-off power of 
nearly 4000 horsepower. It calls for no spe­
cial comment, except that it is a finely built, 
modern aircraft thoroughly capable of regu­
lar independent operation. 

The lower component carries on top of 
its wing a strongly built tower, on which 
the "upper component" is firmly mounted. 
One of the principal problems which had 
to be overcome in connection with the de­
sign of the dual aircraft was the mechanism 
for interlocking the two planes during the 
take·off and release. The design evolved has 
been subjected to exhaustive tests ' and there 
is not the slightest doubt that the mechanism 
will function adequately. 

The upper component has been termed 
the Mercury and is a twin float seaplane, 
with four engines with a maximum output 
of 1360 horsepower at 13,000 feet altitude. 
The engines are of a type not known to 

Protect Your 
Inventions With 
U. S. Patents 
MAIL COUPON 
FOR BIG 48 PAGE 
BOOK AND FREE 
FORM FOR RE­
CORDING YOUR 

sEN D TODAY! 
INVENTION, like every-

thing . else today, is a 
business-you must know 
what you are doing. First, 
you must know how to 
obtain patent-then how 
to market your invention. 
Don't move in the dark­
get the complete story of 

Patents and the Inventive Field before 
proceeding. 

How To Proceed 
Our FREE 48- Page Book takes you 

from the first step in obtaining patent to 
last step in commercializing your inven­
tion. Practically everything you need to 
know is in this book-prepared by ex­
perts with years of training in the patent 
field. We have served thousands of in­
ventors in the United States and we can 
serve you very reasonably on liberal terms. 
FreeRecordoflnvention-MailCoupon 

Don't delay-learn what you must do today 
-Send for our FREE book, "Patent Guide" 
and FREE "Record of Invention" Blank for 
submitting your invention. 

Use our Fru "ReC07d 0/ 
Invention" /01'm to /u�ist 
you in f'«oroinfl the de­
IJcriplive ouUintl of your 
invention and to estahlish 
the data 01 tlOU1' iJl,lIemion. 
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fIARENfE A.O"BRIEN 
t- HYMAN BERMAN 

Reg istered Patent Attorneys 
548- E  Adams B u i l d i n g ,  WASH I N GT O N ,  D. C. 

Please send me your FREE BOOK. "Patent Guide 
for the Inventor" and your "Record of Invention" 
form. without any cost or obligation on my part. 

Address 

( I m portant :  Write or pr i nt name plai n ly) 
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RADIO CITY STAR AND 

CONSTELLATION FINDER 

By James S. Andrews, Official Astrono-
mer�Ob.fervation Roots, Radio City 

Not a book but a cardboard, printed, 

rotating device which automatically 

shows the stars as seen at any hour in 

the year. A help in learning the con­

stellations. Similar devices have long 

been common but were rather expensive, 

possibly in part because the dials were 

coated with luminous radium salts. The 

present device is not radium coated.� 
60c postpaid. 

For Sale By 

SCIENTIFIC AMERICAN 
24 West 40th Street 

New York, N. Y. 

/THE CONSTITUTION 
of the United States Only in H A N DY, P O C K ET . S I Z E  B O O K LET 

25c Every American citizen should know the Constitll-
tion. Write today for this 32-page booklet renroducing ! the full text of the Constitution and its Amendments. 

conve

. 

nient 6:.:3" size, handy for purse, pocket or pigeon-
. hole. Single copies. 25c postpaid. 5 copies $1 postpaid. 

Ask for our List of Better Books that Make Ideal Gifts. 

ASSOCIATED AUTHORS 
222 W. Adams St. Dept. SA· I Chi.ago 

WANTED : MANUSCRIPTS 
New York Book Publisher respect­
fully solicits worthwhile manuscripts. 

F O RT U N Y·S.  Publ ishers-45 West 45 St . . N.  Y. C. 

HARD-TO-FIND BOOKS 
Rare. old, out-of-print, and hard-to-find books 
quickly furnished. Americana and books on the 
arts and sciences a specialty. Please send your 
want list without charge or obligation . 

GEORGE A. STRADER, 551·5TH AVE., N. Y. C. 

1�ltl!I��6 1 I 'i i,���n�!!�'��!���5�:�nd \ ' I I I '�/�/t� �ll�e:a�:
.
��e,:,i:� :h

r:atfd:��i��:;i�:d 
in our former ads in S. A. The illu9tration 
shows a fuli-f!ize portion of the I!!cl.I.les. Any-

I \1 1 1 1 1 1 1 1 1 I I I / I III I} �I�l: �il�: U:d�ui;'t!di��te
e��:i:!r slid! 

. rule value on the present market. Order 
one today. Money refunded if you areno 1 
I!atislied. Price, witb Instrllctione. $5.00, 

1 Cash or C.O.D. Circulars free. a I Gilson Slide Rule Co., Stuart, Fla. 1'1' \ I I I  1 1 1 1  I J , I I Slid. Rul. Mak", . .  'n,"916 

It is almost beyond belief 
how easily you learn to speak 
a foreign language by the 

C o rti n a p h o n eShort-Cut 
M e t h o d .  T h o u s a n d s  
upon thousands o f  
people in a l l  walks o f  

Coriinaphone Est. 1 8 8 2 .  The life have learned : 
Standard Language Method 

F R E N C H  
I T A L I A N 

• S P A N I S H  
• G E R M A N  

in this natural, learn-by-liste n i n g  way. Don't just 
wish you could-you CAN ! Our Proof-in-5-Days Offer is your guarantee of complete satisfaction. 

FREE BOOK 
Write at once 
for our free book, 
a T h e  C o r t i n a ­
phone Slwrt-CutH 
which tel l s  how 
you can learn to 
s peak a forei g n 
language at once. 
CD RTI N A  ACA. 
D E M Y , Su ite 1 5 1 .  
1 05 West 40th 
Street, N ew York, 
N . Y. 

R U D Y  VA L L E E  Says • • •  • • delighted with tho results from my 
Spanish Cortinapilone Course . _ my new 
French and Hpanish invaluable to me in 
broadcasting . and recording • •  

S I D N EY C H A P L I N  Says • • •  
Cortinaphone has been a great help to me 
in acquiring a practical knowledge of both 
French and German which has proved 50 
useful in my work • •  

F RA N K L U T H E R  Says • • •  
The proDIlDciation on the records is re­
markably clear . •  your text books make it 
possible to learn Qllickly . .  Cortinaplione 
has my whole-hearted endorsement. 

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

American practice, being 16-cy linder air· 
cooled engines of H form built by Napier. 
The span of the Mercury is only 73 feet and 
it has the moderate gross weight of only 
20,000 pounds. What is extraordinary is that, 
thanks to the extremely heavy loading 
(made possible by launching at altitude ) of 
32% pounds per square foot of wing area, a 
fuel load of nearly 10,000 pounds will be 
combined with full passenger comfort, a 
mail load of 1000 pounds and a range of 
3500 miles at a cruising speed of 170 miles 
per hour. This should be sufficient range to 
make the north Atlantic crossing even with 
a continuous head wind averaging as much 
as 60 miles an hour. 

During the climb prior to release, the 
lower component will be as lightly loaded as 
possible and both sets of four engines will 
be co-operating, so that enormous power re­
serve will give a very rapid climb to the 
desired altitude. 

Some contrary arguments have been 
made : That it is easier and cheaper to oper­
ate a catapult from a surface vessel ; that 
passengers will not like being launched in 
any fashion ; that the next size in flying 
boats will meet the challenge of non-stop 
Atlantic operation. Nevertheless, the plan re­
mains very interesting and plausible.-A. K. 

HAIR WIRE 

COPPER wire about the size of 
the human hair and totalling 

3,016,000,000 feet was required for 
constructing the coils of electric 
clocks in 1937 by the Telechron 
Company. This footage, if stretched 
.out, would encircle the globe 23.2 
times. 

NEW YORK VERSUS 

BALTIMORE 

THERE is constant rivalry between New 
York City and Baltimore as to which 

will be the terminal of the transatlantic air­
ways. During the summer and early fall, 
Pan American Airways has been operating 
from its temporary base at Port Washing­
ton, Long Island, some 25 miles from New 
York City. For the winter months Pan Amer· 
ican is moving to the milder climate of Balti­
more. Because the city of Baltimore has 
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been so co-operative and far-sighted there 
has been a good chance hitherto that the 
terminal would be permanently located in 
the more southern city. But New York City 
is now meeting the challenge by an enor­
mous extension of both the land and water 
facilities of the North Beach Airport, at a 
cost of 12,762,000 dollars. The extension will 
be completed well ahead of the World's 
Fair, and the Sunrise Highway will connect 
North Beach with Triborough Bridge, with 
only a ten-minute drive from'bridge to air· 
port. 

The plans call for a final area of 429 acres 
or four times the size of the present airport. 
There will be two administration buildings, 
one for land planes and one for seaplanes. 
The land plane building will be placed at 
the center of a semi-circular row of two­
plane hangars ; it will be fireproof, 304 feet 
long by 77 feet wide, with a semi-circular 
pavilion 175 feet in diameter on the side 
facing the field. A covered platform will run 
around this pavilion and extend out upon 
the roof of rectangular wings. A semi­
circular public concourse, 80 feet in diame­
ter, is to occupy the center of the building, 
lighted through glass. brick upper walls. 

The circular seaplane building adjoins 
the four-plane seaplane hangars forming 
four sides of a hexagon. The runways will 
be built with an asphalt or tar surface until 
the filled-in ground has settled, when they 
will be resurfaced with concrete. An air­
plane taxi runway will make possible quick 
and easy transfer between transoceanic and 
transcontinental planes. A covered ramp will 
connect the landing dock with the central 
concourse of the seaplane building. 

The project is sound in its engineering 
and aircraft features, and gives promise of 
being highly satisfying to the eye.�A. K. 

Is AVIATION PAYING ITs 

WAY ? 
A VIATION has now become a great in-

1\.. dustry and the above question is of 
considerable interest, but like many ques­
tions in economic science, it cannot be an­
swered definitely. Perhaps our readers would 
like to know some of the conflicting factors 
of the situation. 

Total airplane sales for 1937 amounted to 
something like 1 15,000,000 dollars ; the "big 
eight" manufacturing companies ( Douglas, 
Boeing, Curtiss Wright, Consolidated, Unit-

One of the administration buildings to be built at North Beach 
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One of the coking drums that was shipped to the middle west on its own "bottom" 

ed, Glen Martin, North American Aviation, 
and Lockheed ) did business ranging from 
half a million to 31 million dollars each, and 
have developed a highly profitable export 
trade. But the margin of profit is only 9 
percent, leaving little reserve for leaner 
years and less successful designs. A tremen· 
dous handicap for our manufacturers of 
military and naval aircraft lies in the long 
<elapsed time between the building of a suc· 
cessful experimental model and the final 
production orders. Naturally, the Army and 
Navy have to make sure by long service tests 
that the ships are just right, but in the 
meantime the expense of a "waiting" and 
partially idle plant are overwhelming. Low· 
powered airplanes of the Aeronca and Tay. 
lor Cub type, for example, are a bright spot 
in the industry, and about 2000 of these 
small machines were delivered in 1937. 

On the transport side of the industry there 
is rapid and steady growth, with several of 
the maj or airlines doing an annual business 
,of more than ten million dollars. So great 
are the expenses, however, over and above 
the simple elements of fuel, oil, and pilot's 
pay, depreciation of equipment, communica· 
tion, aids to navigation, and innumerable 
-other items, that the margin of profit is less 
than 1 percent, and the border line between 
profit and loss is woefully thin. 

Since 1927 the country has invested in 
public financing of the aviation industry 
:some 120,000,000 dollars. Total profits for 
1937 will be about 10,000,000 dollars. Then 
there is a large amount of capital which was 
invested before 1927, and important sums 
have gone into the industry privately, so that 
the real return on invested capital is rather 
slim. 

We will leave conclusions to our read­
ers.-A. K. 

ON ITS OWN "BOTTOM" 

O NE of the strangest freight shipments 
ever made in the United States re­

cently completed its long journey from The 
M. W. Kellogg Company's plant in Jersey 
City, New Jersey, to Whiting, Indiana. It 
consisted of four coking drums, the dimen· 
sions of which prohibited shipment by rail, 
steamer, or, barge. Careful check-up of 
bridge clearances, channel depths, and so on, 

proved the feasibility of launching the drums 
into New York Bay at Jersey City and 
towing them to Whiting by way of the Hud­
son River, the New York State Barge Canal, 
up Lake Erie to Detroit and on through Lake 
Huron into Lake Michigan to Whiting. 

As each drnm was 60 feet long and 16 
feet in diameter, and weighed 175,000 
pounds, it was necessary to load them on 
special flat cars at the Kellogg Plant for 
transfer to New York Bay, where they were 
lowered into the water. The immense di­
ameter of the drums not only necessitated 
the entire suspension of all other railroad 
traffic while they were in transit from plant 
to dock, but it was also necessary to build 
special tracks within the plant and to cut 
special doors in the walls to permit their 
egress. 

The dimensions of each of these four 
drums are ; Length 60 feet ; weight 175,000 
pounds ; content 8900 cubic feet ; wall thick· 
ness 1%6 inches. 

SIGNS 

A NEW night highway sign uses 
rhodium plating for its letters 

which shine when automobile head­
lights strike them. Rhodium is used 
because of its qualities of high re­
flectivity and non-corrosion. 

SNAKES USED IN MEDICINE 

S ERPENTS twain wreathed the staff of 
Aesculapius, classic patron of medicine ; 

a brazen serpent upraised in the desert 
healed the stricken Israelites who only look­
ed on it. 

How deeply entwined with medical lore 
everywhere and in all times is the subtle 
snake, Clifford H. Pope bears witness in 
his new book, "Snakes Alive." 

We are used to hearing, in a superior 
sort of way, about the weird ingredients 
of native Chinese drug-messes, and so are 
not surprised to learn that the Chinese 
pharmacopeia includes snake "slough, skin, 
bile, flesh, fat and oil, head, eyeballs, eggs, 
and bones." Yet "snake oil" is still a widely 
sold commodity in these Enlightened States 
of America-and it is usually faked at that ! 

For work on all met­
�lsz alloys, bone, res­
Ins, plasUcs, glass, 
stone, wood, etc. Uses 
200 different acces­
sories to grind.  drill, 
cut, carve, sand, saw, 
engrave, sharpen, clean, 
pOlish, etc. Saves hours of tediolls 
hand work. Plugs in any socket 
or DC, 110 volts, 

STA N DA R D  M D D E L  
A sturdy little helpmate. \Veighs 1 pound, 
13. 000 r . p . m .  $ 1 0 . -n,  postpaid. 3 Ac­
cessories .Free. 

DE L U X E  M O D E L  
Fastest. most powerful tool of 
its type and weight, 12 ounces.  
25, 000 r.p.m. $18.50 postpaid, 
6 Accessories Free. 

G ET A D E M O N STRAT I O N  

a t  your Hardware, Department 
or Tool DeaJer or order either 
Madel on 1 0 -Days, Money-Back 
Trial. Catalog Free. 

CRAFTS M A N ' S  P R O J ECT B O O K  
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Easy working plans for making many interesting and 
unusual proj ects. 25c stamps or coin. 

Chi,ago Wheel & Mfg. Co" 1101 W. Monro. SI., D.pI.E, Chicago, III. . . • • . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . .  
o Send Catalog 0 De Luxe Model SA-l 
0 $1 0 . 7 5  }fodel 0 Project Book 0 Send C.O.D.  

Name. 

Address . .  

L 
o 

SCIENTIST OR HOBBYIST 
CRAFT INSTRUCTOR 

o 
K 

JEWELRY MAKER 

BOY SCOUT 

The Johns Geln Cutter 
will polish stones up to 1 14 inches square, pro­
duce beautiful cabochon cut gems, turn out 
brilliant faceted stones, polish Petrographic 
thin sections. 

A practical precision machine. A simple method out ­
lined in a 20 page, illustrated instruction book makes 
the cutting and polishing of small stones easy for the 
beginner. If you can·t use it yourself give one to your 
boy. 

Complete portable unit with all accessories ready to 
set up and use. 

Price�with A. C. Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $34.50 
without Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.50 

Write for Folder S or send 25c for 20 page interest­
ing, illUstrated instrUction book describing the fascinat­
ing art of Gem cutting. Refunded upon receipt of order. 

THE JOHNS COMPANY 
Sappington, St. Louis County Missouri �int Your Own 

Cards. Stationery. Circulars, Advertising, etc. 
Save money . PRINT for OTHERS, big profit. 

. " Junior Outfits $8.85 UP. Senior $12 and up. Easy • rules sent. Write for free catalog with all de-
. tails. Tho KELSEY Co • • D-42 .. Moriden. Conn. 

Esta blished 1 853 

Corn Exchange 
Bank  

Trust Company 
1 3  WI LLIAM STREET 

and 

73 Branches located in  
Greater New York 

Member of the Federa l D e posit I nsurance 
Corporation 



56 

• WRITE for detm1s on this 
new 9Nx 3/ Workshop Precision 
Lathe ,.... back geared, screw III11II cutting. Made in 8 different 
drives, 4 bed lengths. 38 prac-
tical attachm ent's 
available for use with 
this lathe. Weight 
320 Ibs. crated. 

Ask for catalog 
SSK- sent Fre., 

Postpaid. 

SOUTH BE ND LATH E WORKS 
501 E. Madison St., South Bend, Indiana, U. S.A. 

NEW AUTOMATIC ADDER, $3.75 
Makes adding easy. It' s accurate. 

quick. durable and easily operated. 
Capacity 8 columns. Save time, brain 
work and errors. 85,000 pleased 

\\ii�IiIilIlill- $3'.75Sde��!�d�
u
r:e

n
�;s

e�a![�d� 

G E A R S  
I n  Stock- I m mediate Delivery 

Gears. speed reducers. sprockets. thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago stock. 
Ca.n uIso quote on special Kears of any kind. 
Send U8 your blue prints and inqUIries. 

Write for Catalog N o. 20 

CHICAGO GEAR WORKS 

769·773 W. Jackson BlYd., CHICAGO. III. • Spectroscope antI book of 120 experiments $2.50 
Telescope clearly showing moon craters $ .  
Stroboscope with motor, neon lamp and book $ f  
Electric F u n  book, 200 stunts with 1 1 0  volts $ 1  
Magic  Rod glows i n  six colors i n  the dark $ f  
Spi nthariscope : See atoms explode . . . . . . . . . . .  $2 
Cutting & Sons 18 W St. Campbel l .  Calif. 

WHY NOT : � � nmd eBrP, rf
i
a

n
l� :  

gathering butterflies-insects'/' I buy· hundreds of 
kinds for collections. Some worth $1 to $7 each. 
Simple outdoor work with my Instructions. v"ic· 
tUtes, price list. Profit-Plea/lUre. Send 101.1 for 
illustrated Prospectus before scndim: butterflies. 

Mr. Sinclair. Dealer in Insects 
Dept. 36, Box 1424, San Diego, Calif. 

When you write to 
advertisers 

The Editor will appreciate 
it if you will mention that 
you 
saw 
it in 

S C I EN T I FIC 
A M E R I C A N  

WANTED-MEN 
to cast Ch ristmas goods, 5 and 1 0c N ovelties, 
Toy Autos, Ashtrays, etc. Can be done In any 
spare room and no experience necessary. A 
rare opportunity to devote spare or full time to 
profitable work. Apply only if you mean strict­
ly business, stating age and space available. 

Metal Cast Products Co., Dept. S 
1 696 Boston Road New York, N. Y. 

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

Federal seizure and condemnation of "rat· 
tlesnake oil linimeiIt" that contained "little, 
if any, snake oil" is a matter of recent 
record. And in France a "treacle" of snake­
ingredients survived as an official remedy 
as late as 1884. 

Two hundred years ago, a favorite En· 
glish remedy for scurvy was "viper bread," 
which contained powdered viper's flesh and 
sarsaparilla, while for inducing a sweat 
physicians recommended "compound tinc· 
ture of vipers" which was declared very 
successful in the Great Plague of London 
in 1665. 

In 1685 Madame de Sevigne, one of the 
most cultured of Frenchwomen, recommend· 
ed vipers in one of her famous letters : 

"They temper, purify, and refresh the 
blood. But real flesh must be used, not the 
powder. Ask M. de Boissy to send you ten 
dozen vipers. . . . Take a couple every 
morning, cut off the heads, have them 
skinned and chopped up and stuffed in a 
chicken. Do this for a month, and then 
blame your brother if M. de Grignan does 
not become as well as we could wish him 
to be." 

QUARTZ "PIPES" 

HOMES of the future may be il-
luminated by a network of 

transparent quartz rods which 
transmit the light from a single 
bulb, suggests a scientist. The 
quartz rods would act as pipes, the 
light "flowing" through them as 
does water through an iron pipe. 

IDLE LAND MAY YIELD A 

PROFIT IN TIMBER 

ONE of many examples of idle land which 
has been made to yield good returns by 

planting it to trees-and letting the trees 
grow into money-is in the files of the 
United States Forest Service. 

A New England farmer owned a three· 
acre sidehill pasture that was practically 
worthless. He set out 1400 seedling white 
pines on the hillside. Twenty years later the 
farmer died, and among his assets was this 
small tract of young pine. Much to her sur· 
prise, his widow was offered 300 dollars for 
the tract and sold it. About 15 years later a 
lumber company paid 1000 dollars for it. 

MAKING WATER WET 

DESPITE its universal reputation for 
wetness, water can be improved in 

this respect by the addition of what are 
called wetting agents. The applications of 
these materials which reduce the surface 
tension of water range all the way from 
fire extinguishing liquids, soaps, adhesives, 
insecticides and dust prevention to lead 
pencils and shampoos. 

Many chemical reactions useful in in· 
dustry are performed more easily, accord· 
ing to P. E. Hattinger in a recent article in 
Chemical Industries, by the addition of wet­
ting agents to improve the contact between 
a water solution and an oily materiaL The 
effectiveness of fire extinguishers depends 
upon securing intimate contact between 
water and the combustible material. This 
is improved by the addition of a wetting 
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agent. Adhesives stick tighter and spread 
more evenly if a small amount of wetting 
agent is included in their compOSItIOn. 
This may be included in the dry material 
or added to the solution. 

Wetting agents are necessary in practical­
ly all agricultural insecticide and fungicide 
mixtures. By securing a complete wetting 
of the plant by the poison the effectiveness 
of the treatment is greatly improved. In· 
deed, some of the wetting agents used 
(lauryl rhodanate, for instance ) are of 
themselves poisonous. Similarly, when the 
problem is to remove the insecticide from 
the fruit after it has served its purpose, 
wetting agents again make the task easier. 

Dust explosions in mines are minimized 
by the addition of small amounts of wet­
ting agents to the water used to spray down 
the dust. Patents have recently been grant· 
ed to a German lead pencil manufacturer 
covering the inclusion of a wetting agent 
in the pencil leads to improve their proper· 
ties. Numerous shampoos avoid the use of 
soap by including a wetting agent which 
leaves no residue on the hair. 

Among the most important of the modern 
synthetic wetting agents are alcohols made 
from the acids of fats and their sulfuric 
acid derivatives as well as a number of suI· 
furic acid derivatives of coal tar and petrol· 
eum products.-D. H. K. 

TINY BALL B EARINGS, 

SIZE OF PIN HEAD 

TINY, precision ball bearings are now 
being manufactured in Switzerland, re­

ports Science Service. In overall size, in· 
cluding the ball race, they are no longer 
than the head of a pin. They can be sub· 
stituted for jewel and plain bearings in all 
forms of clockwork, motors, delicate mach. 
ines, and sensitive measuring apparatus. 

They are particularly useful for aviation 
instruments because they can withstand 
shock and vibration better than jewel bear­
ings. Tests on the reduction of friction ob­
tained have been made for comparison with 
jewel and plain bearings. The ball bearings 
have an extremely low coefficient of friction 
so that only approximately the same force 
is required for starting as for running. 

The smallest ball bearings now available 
0.5 millimeter diameter) have three balls 
and the larger ones have eight. It is claimed 
they operate satisfactorily up to 10,000 revo· 
lutions a minute. Only 15 percent as much 
oil is needed for lubrication as is required 
for plain bearings, so that they do not need 
lubrication for years in a small unit. The 
machined accuracy of the bearing is plus 
or minus 1/10,000 of an inch. 

UNPASTEURIZED MILK 

STILL CONSUMED BY 

MORE THAN HALF OF 

UNITED STATES 

MORE than one half of the 123,000,000 
people in the United States are still 

consuming potentially dangerous raw, or 
unpasteurized, market milk even though the 
public health importance of milk pasteuri· 
zation has long been established, Dr. James 
A. Tobey, prominent New York health ex· 
pert, recently told the annual convention 
of the International Association of Milk 
Dealers. Only about 47 percent of the fluid 
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milk produced in this country is pasteurized. 
"In 1936 there were 42 epidemics of milk­

borne diseases in the United States, involv­
ing 1547 cases of preventable diseases, and 
28 unnecessary deaths, as reported by the 
United States Public Health Service," said 
Dr. Tobey. "In every instance these unfortu· 
nate outbreaks of typhoid fever, septic sore 
throat, scarlet fever, and other communi­
cable diseases were caused by infected raw 
milk of low grades. The only gratifying 
feature about these epidemics is the fact 
that the number is less than the country's 
average for the past 10 years, indicating a 
gradual improvement in the small town and 
rural milk supplies in which most of these 
outbreaks occur. 

"Although the organized medical pro· 
fession, as represented by the American 
Medical Association, strongly advocates pas­
teurization, many individual physicians do 
not seem to realize the significance of this 
necessary process. In some parts of the 
country, education of the professional man 
in this respect is as much needed as is 
education of  the presumably more ignorant 
layman. 

"The opinion was once prevalent, and is 
not yet wholly dispelled, that pasteurization 
is merely a corrective for an impure milk 
supply. Today that idea is a delusion, for 
pasteurization is not, and is  not intended to 
be, a substitute for sanitation in milk pro· 
duction. The process renders a clean milk 
safe and helps to guarantee its purity, but 
it does not in any way obviate the neces· 
sity for an original milk supply of high 
quality. 

"Another common delusion has been the 
erroneous idea that pasteurization exerts an 
adverse effect upon the nutritive properties 
of milk. Actually, however, milk that has 
been pasteurized by modern methods is 
virtually equivalent in food value to raw 
milk." 

ELECTRIC EELS 

E LECTROPHORUS electricus, 
the electric eel, can produce up 

to 500 volts. A baby eel only eight 
inches long can produce a voltage 
equal to that used for electric lights 
in the home, while one a yard long 
can produce the higher voltage 
mentioned above. 

"IN THE FULL OF 

THE MOON" 

RURAL folklore the country over de­
clares that moonlight has some sort of 

effect on crop growth. Whether it is stimu· 
lating or depressing depends on the local 
variation of the superstition. Certainly the 
actual effect-if there is any-must be 
small, but plant physiologists have not been 
absolutely sure that it might not exist. 
When all the factors that influence plant 
growth are considered, it becomes very diffi· 
cult to assign any values to this one factor. 

Some elements of the problem have just 
been attacked in experiments with the ef· 
fects of polarized light on plants conducted 
in the Division of Radiation and Organisms 
of the Smithsonian Institution. The results 
are reported in a paper prepared by Dr. 
Earl S. Johnston. 
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Moonlight is "polarized sunlight" reflect­
ed from the surface of the earth's satellite. 
That is about the only qualitative difference 
between moonbeams and sunbeams that 
science can easily put its fingers upon. 

Dr. Johnston experimented with oat seed· 
lings, measuring the quantitative effects of 
the two forms of light on two fundamental 
phenomena of plant life. One was photo· 
tropism, the tendency of a plant to bend 
toward a source of  illumination. Thus, a 
sunflower "follows the sun." 

This behavior is explained by the finding 
that growth is slightly inhibited on the 
illuminated side. The tip of the plant bends 
in the direction of least growth. Thus a 
measure of the amount of phototropism in· 
duced becomes a rather delicate measure of 
the growth.inhibiting effect of different 
wave bands and intensities of light. 

The other was carbon·dioxide assimila· 
tion. The basic phenomenon of plant growth 
is the capacity for taking carbon dioxide 
out of the atmosphere and making use of 
it, through the fundamental process of pho­
tosynthesis, in the formation of carbohy. 
drates ( sugars and starch ) ,  which are the 
food substance of the plant itself, as well as 
the basis of all life. 

A plant's carbon·dioxide assimilation ca· 
pacity has been found to vary quite mark· 
edly according to intensity, wavelength, and 
time of  illumination. 

If a difference could be found in either of 
these processes dependent on the polariza· 
tion of light, SOllie basis might be estab· 
lished for the supposed lunar influence 
found in folklore. 

Dr. Johnston used polarized and non­
polarized light in carefully balanced 
amounts from one electric lamp and tried to 
"balance" their effects. He found no differ­
ence whatsoever, he reports, within the 
limits of experimental error. If there is any 
difference it must be sought in relation to 
some other factor in plant growth, or to 
some quality in moonlight other than polar· 
ization. 

ALLOY RADIUM B OMBS 

To avoid danger from the radiations of 
radium, it has been customary to keep 

this element in heavy lead bombs which 
confine the radiations. Recently a new alloy, 
half again as heavy as lead, has been formed 
of tungsten, nickel, and copper, which is 
more 'efficient than lead for this purpose 
and thus permits smaller bombs to be used 
safely. The new alloy has a tensile strength 
higher than that of mild steel, resists cor· 
rosion, and takes a high polish. Other uses 
for it are in balancing crank shafts of racing 
cars, gyroscopes, and other rapidly rotating 
parts.-D. H. K. 

HEART DISEASE STRIKES 
DOCTORS TWICE AS OFTEN 

HEART disease is  much commoner 
among doctors than bankers · or any 

other occupational group. The reason is to 
be found in the heavy strain under which 
the doctor or surgeon constantly labors, 
explains Dr. Harry L. Smith of the Mayo 
Clinic. 

What is a crisis for the banker or the 
business man is more or less a routine for 
the doctor. The physician's and, especially, 
the surgeon's daily responsibilities are near· 
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P O L A R O I D 
JUNIOR 

Converts ANY 
Microscope into 
a P o la r i z a t i o n  
Microscope ! 

SIMPLY 
EFFECTIVELY 

ECONOMICALLY 

R E VE A L S  N E W  B E A U T Y  I N  
THE M I C R O S C O P I C  W O R L D  

Polaroid Junior Microscope Set consists 
of analyzer and polarizer which slip over 
eyepiece and stage, as indicated by arrows. 
It transforms any microscope into an effi­
cient polarizing microscope, transmuting 
objects that appear dull, drab, dim and 
colorless into a veritable fairyland of color. 
You can obtain, with your instrument, in­
expensive though it may be and at trifling 
cost, effects formerly achieved with Polariza­
tion Microscopes of an expensive type. Price in­
cludes comprehensive, explana-
tory booklet with full ,  slide· �nlY 
making directions. GET THIS $3 50 
FROM YOUR LOCAL DEALER . 
or order direct from us sending 
check or money order to 

POLARIZING INSTRUMENT CO. 
8 West 40th Street New York 

DO YOU 'WANT a new business profession 
of your own, with all the trade 
you can attend to ? Then become 
a foot correct ion ist. and in a few 

weeks earn big in!'ome in service fees-not medical or chi­
ropody-easy terms for home training, no further capital 
needed, n o  goods to buy, n o  l.lgency. Est. 1894. A ddre .. �s 
Stephenson Laboratory, 8 Back Bay. Bosto n ,  M ass. 

� 
FAC TS A B O U T  

PAT E N TS 
cwuI SE LLI NG I NVE NTIONS 
IF you have an invention-or an idea for one­

you should read our Free Books. They tell 
how the patent laws protect you. Why your in­
vention needs protection. What 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 SERVE YOU 
Since 1 8 9 8  we have served thou ­
sands of  inventors. \Ye answer 
your Questions. Tell you what to 
do. We put at your disposal a large staff 
of expert draftsmen 
and experienced. regi,... 
tered patent attorneys. 
We try to keep ex­
penses at a minimum 
and can arrange de­
ferred payments. Get 
the facts about patents find invention". Get 
the facts about our 
services. Mail the cou­
pon TOD I\.Y. 

• !:;;l�B p;�;kr
e
eB 

th�� ;�: 
cellent gllido books for in­
ventors. 

I 
I 

Registered Patent Attorn eys 
M a i n  Office : 40-A, Victor B u i l d i n g  
Was h i n gton, D .  C ;  

I ��3 d. '��h��;e
a�J>i1�\�f 

t�TO��I?O�:�n���l���, :rotection" 

I 
I Name 

I Street and No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I Cit.y or Town . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  State . .  , 
L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  J 
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Start N EW YEAR With 
ANOTHER LANGUAGE 

Give you rself t h e  m ost precious  g ift 
of a l l-a N EW LAN G U AG E-or 
e n dow a dear  one with the a b i l ity 
to spea k ,  rea d a n d  u ndersta n d  

FRENCH • GERMAN 
ITALIAN • SPAN ISH 

o r  a n y of  t h e  2 3  l a n g u a g'es offe red by 
the L i n g u a p h o n e  I nstitute. 

The q u i c k ,  easy way to a cq u i re n a tive 
a cc e n t  a n d  perfect fl u e n cy at home 
u nd e r  the  g reatest l a n g u a g e  m a ste rs. 
L i n g u a p h o n e  C o u rses a re used by Amer­
i c a ' s  forem ost a ctors,  s i n g e rs ,  writers , 
tea c h e rs a n d  thousa n d s  of t h e  p u b l i c .  

S e n d  for F R E E  Book let  

Ll N G UA P H O N E  I N STITUTE 
20 Rockefe l ler  Center  N ew York  City 

ELP FOR INVENTORS ! 

• 

Millions have been made from ideas properly de­
veloped and protected. Send us a rough sketch or 
model of your invention and we will submit com­
plete report backed by thirty years' experience. 
Confidential service ; bank references furnished. 
Modern equipment. \Ve also manufacture inven­
tions in any q uantities at low cost. Free booklet 
"Making Inrentions Pay," sent on request. 

C R E SC E N T  T O O L  C O M  PA NY. D e pt. H . C i n c i n n ati . O. 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

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

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

I SELL PATENTS 
If you wish to add New Products to your line, 
or have a good Patent to sell .  write me---

CHARLES A. SCOTT 
Established 1900 

773 SA Garson Ave. Rochester, N. Y. 

S T E R E O - M I R R O R  
ART AND BEAUTY AID 

This S CIENTIFIC MIRROR gives a bril­
l iant, uniformly enlarged image of every 
picture or photograph. with an astounding 
p erspective. Pictures and Photographs can 
be thoroughly studied, understood and en­
joy ed-they appear almost life-like. Unex­
celled for a surprisingly clear view of  the 
entire face, top, back and sides of the head. 
A Unique Gift. 

Price $2.25 (for a short time) 
Send for L eaRet 

N U - M I R R O R  C O M PA N Y  Bridgeport. Connecticut 

Device for snorers and mouth-breathers. $1.00 
postpaid. S atisfaction or money back. 

S. N. THAXLY Co .• Washington, D. C. 

For Lists of Manufacturers 
Minimum Charge, $1.00 

WRITE TO 

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

24 West 40th Street, New York, N. Y. 
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ly as intense as those of the ' banker when 
there is a run on his bank. This is Dr. 
Smith's explanation of the fact that physi­
cians suffer so much more frequently from 
coronary sclerosis than do persons in other 
occupations. In fact, this type of heart dis­
order is sometimes called the "disease of 
doctors." 

Recently Dr. Smith made a comparative 
study of the incidence of coronary sclerosis 
among physicians, bankers, lawyers, clergy­
men, laborers and farmers who came to the 
Mayo Clinic. About 300 men in each of 
these occupations were examined ; their 
average age was approximately the same. 
Coronary sclerosis occurs among doctors 
twice as frequently as in any other occupa­
tion, his study showed. It occurs four times 
as often as it does among laborers and 
farmers and about twice as often among 
bankers, lawyers, and clergymen as among 
laborers and farmers. 

Stress, strain, and worry are called pre­
disposing causes of this disease, which 
figures hardly at all among the manual 
laborers and is highest among those who do 
mental work. 

In partial explanation of his findings, 
which are reported in the Journal 0/ the 
American Medical Association, Dr. Smith 
declares : "A physician's schooling is long 
and intensive compared with that of the 
average banker and business man. A doctor 
has used up a great deal of nervous energy 
by the time he has finished school. The 
nature of his work is much more �trenuous, 
for oftentimes the responsibility of life it­
self is on his hands_ A physician's routine 
work, which includes ordinary obstetric 
cases with complications, broken legs, severe 
cardiac diseases, scarlet fever and diptheria 
among children, and pneumonia among the 
aged, and the responsibility of the surgeons, 
which is probably greatest of all, is actually 
or nearly as intense as that of the banker 
when there is a run on his bank."-Science 
Service. 

ABRASION· TESTING OF 

S URFACES 

How long will the finish on a product 
withstand wear and abuse ? How does 

a competitive product check with the claims 
of the salesman and with the material one 
manufacturer is now using? These and other 
questions of a similar nature are vital in the 
determination of what paint, lacquer, or 
metal plating should be used in finishing a 
product. They may be answered by abrasion 
testing the surface with the Taber Abraser 
which has been developed by the Taber In­
strument Company. 

As shown in an accompanying illustra­
tion, the Taber Abraser is a light, compact 
instrument. It gives a numerical wear rat­
ing to the tested specimen in terms of "wear 
cycles." The mechanism consists mainly of 
a power driven specimen holder, a reset 
counter, two ball-bearing pivoted pendulum 
arms, on which are mounted wheels made 
of a special resilient abrasive composition. 
The wheels are offset relative to the center 
of the specimen holder, resulting in a unique 
criss-cross abrading action as one wheel 
rubs from the inside of the wear pattern 
outward and the opposite wheel from the 
outside inward. This rubbing action is com­
parable to the wear materials receive under 
actual service conditions. The motor drives 
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To test abrasive resistance 

the specimen through approximately 50 
wear cycles per minute and ordinary mate·· 
rials have a range of 100 to 2000 wear cycles, 
(2 to 40 minute test ) , depending on their 
durability. The life of the abrasive wheels, 
averages better than 50 tests, depending, of 
course, on the type and durability of the· 
materials tested. 

The toughness and adhesion test assembly 
with standardized tungsten carbide tipped'. 
cutting tool determines the dig resistance" 
toughness, and adhesion of enamel finishes .. 
The special contour blade removes the' 
enamel coating down to the metal specimen 
plate under a loading indicated on the: 
scale beam. Toughness or dig resistance is 
rated by the load required to drive the tool 
completely through the coating. Poor ad­
hesion is indicated when the enamel chips 
away from the specimen plate as the sharp 
edge of the tool shaves through the coat­
ing. The continuity of the shaving peeled 
off is also an indication of the elasticity of 
the enamel finish. 

HEAT TREATED 

PHOSPHATE FERTILIZER 

THE rate of cooling of heat-treated phos­
phate rock after its fluorine content has 

been removed by calcining with steam affects 
the availability of its plant food content. If 
treated phospate rock is cooled quickly the 
proportion of its phosphoric acid content 
available to plants may be above 90 per­
cent, whereas if it is cooled slowly its phos­
phate content may largely return to an in­
soluble form which plants cannot use.­
D. H. K. 

HIGH TEMPERATURE 

ELECTRIC FURNACE ELEMENT 

AN electric furnace element capable of 
operating at 3000 degrees, Fahrenheit, 

was recently exhibited under operating con­
ditions in Pittsburgh. The element has been 
developed by Dr. Paul Schwarzkopf, a fa­
mous pioneer in powder metall.urgy, in his 
laboratories at Reutte, Austria. The makers 
claim that such elements, after operating 
4400 hours at a temperature of 3000 degrees, 
Fahrenheit, have shown no evidence of de­
terioration. As a result of  tests made in 
Europe, the element appears to be resistant 
to hydrogen, oxygen, hydrocarbon, and sul­
fur and its combinations. The element holds 
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out much promise of being used in air, neu­
tral, reducing and oxidizing atmospheres, in 
vacuum, or even in sulfurous atmospheres. 
It should, therefore, be suitable for use in 
glass and ceramic furnaces, as well as in 
the metal industry. 

If the element has all the characteristics 
claimed for it, it · will open a much larger 
field for the use of industrial furnaces and 
might in time even be used in the electric 
kitchen stove, where it would give the elec­
tric stove the quick cooking characteristics 
of the gas stove. The present tests, however, 
will be confined entirely to the use of the 
new element in industrial furnaces. The ele­
ments now in use in electric furnaces can 
not reach higher temperatures than about 
2400 degrees, Fahrenheit, and have certain 
disadvantages which the new element does 
not seem to have. 

DEEP WELLS REPLACE 

RAIN DANCE 

THE rhythmic clank of the drilling rig 
is successfully displacing the tomtom of 

the rain dance as a means of getting irriga­
tion water for the sun-cursed desert lands 
at Acoma Pueblo, New Mexico, reports the 
Department of Interior. 

Ancient legends, telling of a fertile land 
watered by springs, in the present site of 
the desert farms of the Pueblos, gave the 
engineers a hint o f  possible underground 
water. Early failure by the drillers seemed 
to disprove the ideas, but on the advice of 
the older Indians, engineers drilled a well 
1500 feet deep, in a site chosen by the 
tribesmen. 

Seven hundred gallons a minute of pure, 
soft water gushed forth to prove that the 
Indians were right in their advice. After 
this preliminary success, more than 180 
wells were drilled to a depth averaging 500 
feet. 

With a co·operation strangely in contrast 
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to the wars of only a few generations ago, 
Indians are doing much of the work on 
drilling these wells, and by agreement with 
the Indian Service, they will bear the cost 
Of maintaining the wells and ditches and 
operating the pumps. 

These wells may soon usher in a new era 
in Indian agriculture, lifting it from sub­
marginal in character to profitable, and 
making Acoma Village self-supporting 
again, as it was in the distant past before 
the coming of the white man. Water, to the 
Indians of the arid southwest, is as impor­
tant as the "black gold" petroleum of the 
oil fields ; it spells, in fact, life itself.­
Science Service. 

STEEL PRODUCTION 

THE United States continues to lead the 
world in steel production. Figures pub­

lished in Steel Facts show that our produc­
tion more than triples the second country 
on the list, and for the first six months of 
1937 was 41.9 percent of world production. 
The tabulation follows : 

Country Year 1936 0/0 of 1st 
6 Mos. 

1937 
Total 

United States 47,768 41 .9 
Germany 18,856 13.5 
Russia 16,083 12.3 
Great Britain 1 1,785 9.1 
France 6,595 5.5 
Japan 4,945 4.1  
Belgium 3,125 2 .6 
Italy 2,291 1.5 
Luxembourg 1,950 1.9 
Czechoslovakia 1,535 1.6 
Poland 1,123 0.9 
Canada 1,078 1.0 
Sweden 964 0.8 
Estimated Other 3,902 3.3 
Estimated Total 122,000 100.0 

CURRENT BULLETIN BRIEFS 
(Bulletins listed a s  b eing obtainable through Scientific American can b e  supplied only b y  mail) 

MICROSCOPE EQUIPMENT FOR THE AMATEUR 
is a 20-page pocket size booklet which 

describes and illustrates not only micro­
scopes and such equipment as lamps and 
micro projectors, but also gives some details 
regarding microscopy as a personal hobby. 
Prices are quoted on the microscopes and 
equipment. Write for Bulletin 138A, Sci­
entific American, 24 West 40th Street, New 
York City.-3 cents. 

DIRECTORY OF MATERIALS tells where to buy 
iron, steel, and non-ferrous alloys, plastics, 

and other nonmetallic materials as utilized 
in the design of machinery of all types and 
sizes. It lists 336 trade-named materials em­
bodying 654 different alloys. Nonmetallic 
materials show 113 trade-named types with 
18 individual grades. Machine Design, Pen­
ton Building, Cleveland, Ohio.-25 cents. 

M ODERN PLASTICS, Handbook and Catalog 
Number, Volume 15, Number 2, contains 

a comprehensive series of articles on various 
types of plastics, together with advertising 
that is equally as interesting as the text. 

The section on product development covers 
the automotive, aviation, and electrical 
fields. 342 pages, profusely illustrated. 
Breskin & Charlton Publishing Corpora­
tion, 425 Fourth Avenue, New York City.­
$2.00. 

REFRIGERATION, a textbook for home study, 
is a multigraphed booklet that illustrates 

and ' describes the operation of the various 
types of modern refrigerators and gives 
hints regarding the correction of troubles 
that may be encountered. This is an ideal 
booklet for those who are sufficiently me­
chanically-minded to want to know some­
thing about the operation and repair of 
household refrigeration equipment. Write 
for Bulletin 138B, Scientific American, 24 
West 40th Street, New York City.-50 
cents. 

PERTINENT QUESTIONS AND ANSWERS CON-
CE.RNING DUSTS is especially concerned 

with those dusts that contain free silica and 
cause the disease of the lungs known as 
"silicosis." The text is  in question-and-an-
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I M PROVES YOUR APPEARA N C E  100 % 

3tave that healthy 

TA N 
that Men and Women Admire ! 
IT'S the first impression that counts !  Get 

that healthy, vital appearance that opens 
the door to success!  Many a man has lost 
his bi$ chance because his appearance didn't "click" . 
Social as well as business success depends on your 
looks . • •  and the pale, weak, pasty-looking chap 
won't get to first base. 
Now a daily "sun bath" in the privacy of your own 
homeJ will keep you looking like a Million Dollars 
-anajeeling as physically fit as you look! 

LOOK SUCCESSFUL-BE SUCCESSFUL !  
• A good, healthy coat of tan has a surprising effect 
on your appearance. Salesmen find their sales actually 
in(:rease after they have a(:quired a real bronze tan! 
And you will become more popular, for women, 
too, admire that healthy outdoor look! 

IMPROVES HEALTH AS WELL AS APPEARANCE ! 
• Frequent exposure to the ultra-violet rays of the 
sun tones up the entire system, stimulates the body 
into energy and vitality, increases gland activity, 
builds up resistance to colds • • •  and aids in clearing 
up many skin diseases. 

4 TIMES AS POWERFUL AS SUMMER SUN ! 
• You know what a glorious tan your skin would 
acquire if you could spend an hour every noon 
sun-bathing. The Health Ray Sun Lamp has been 
tested by the well known Electrical Testing Labora­
tories of New York. Their report indicates that this 
inexpensive Sun Lamp gives the same amount of 
beneficial ultra-violet rays in 15 minutes in your 
home that you would get in one hour's exposure 
to the mid-summer sun ! 

I N E X P E N S I V E  H E A L T H  I N S U R A N C E  

F O R  EV E RY M E M B E R  OF Y O U R  FA M I L Y  

• Build up 
r e s i s t a n c e  
and vital i ty. 
Ins ure your­
self  against  
i l l ne s s  t h e  
sunshineway! i - !F-:;....� ... l...I� 

FULLY ' GUARANTEED ! MAKE THIS FREE TEST ! 
Test this lamp at our expense NOW! Compact, easy 
to use, tested and approved • • •  it is yours for 7 days 
FREE trial! This genuine carbon-arc lamp, fully 
guaranteed by The Health Ray Mfg. Co., Inc., 
Deep River, Conn., will be one of the g,reatest health 
investments, you ever made. 

If YOU ... . VOU" ..... n t  A T . SUN LAMP ON C E  
SimPlym " • • • the coup a, $ 1  "'ith for 7 daon• Vse it either "is. Then balance 03' $6-95 the lamp r return 

YOur dOJ/a:ndb get ack. 

HEALTH RAY M FG. CO., INC. 
431 Elm Street, Deep River, Conn. 
f Check below for free IIter.tur. or Sun Lamp) 

o Send full details of FREE trial offer. 
o Send Health Ray Lam/> at once. I enclose $ 1 .  

In 7 days I will either pay $6_95 o r  return 
the lamp and receive my dollar back. 

Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  Please write M r  • •  M n  . • (l r  Mis's 

Copyright 1937 Health Ray Mfg. Co. , Inc_ 
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TRADE MARKS 
AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A TRADE MARK is an intan­

gible asset of a business, yet 

its actual value may grow so 

large that it becomes the very 

foundation on which depends 

the whole structure of the 

business. Because of this fact, 

every business man should 

have available such informa­

tion on trade marks as will 

enable him to j udge with a 

fair degree of accuracy the 

d e s i r ab i l it y  of any m a r k  

which he may be consider­

ing. 

Here, III one handy vol­

ume, written in n on-leg a l  

terms, i s  a simple yet com­

prehensive interpretation of 

the Federal statutes and the 

body of common law relat­

ing to trade marks and un­
fair competition. 

Price $1.00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N_ Y_ 
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swer form and tells something about the 
various types of dust and how they may be 
filtered to eliminate dangers_ Mine Safety 
Appliances Coo, Braddock, Thomas and 
Meade Streets, Pittsburgh, Pennsylvania.­
Gratis. 

RAILWAY LITERATURE FOR YOUNG PEOPLE 
lists books, booklets, and periodicals on 

railroad transportation subjects suitable for 
boys and girls ranging up to advanced high 
school age. Association of American Rail­
roads, Transportation Building, Washing­
ton, D. C.-Gratis to school superintendents, 
teachers, and librarians. 

CAMERAS AND FILM FOR AMATEUR USE de-
scribes and illustrates a line of reasonably 

priced cameras, shows some of the work that 
can be accomplished with them, and gives 
hints that will be of interest to photogra­
phers in general. Write for Bulletin 1 38C, 
Scientific American, 24 West 40th Street, 
New York City.-3 cents. 

SMITHSONIAN INSTITUTION ANNUAL REPORT 
for 1936 is a book containing 23 out­

standing scientific articles reprinted from 
different sources and bearing on astronomy, 
northern lights, radioactivity, low tempera­
tures, evolution, gorillas, bats, birds, aerial 
photography, petroglyphs, and other gener­
al scientific subjects. Superintendent of 
Documents, Washington, D. C.-$1.S0o 

AMERICAN BEER AND ALE, A Handbook of 
Facts and Figures, gives the answers to 

many questions about beer and ale which 
could not otherwise be found without con­
siderable research. The chapter headings 
give the scope of the book ; Definitions, His­
tory and Development, Raw Materials, Pro­
cesses of Production, Health and Modera­
tion, Production and Consumption, Taxes 
and Allocation, and Brewery Employment. 
United Brewers Industrial Foundation, 21 
East 40th Street, N ew York City.�Gratis. 

THE MICROSCOPE is an attractive new jour-
nal of microscopy and photomicrography, 

published monthly and suitable for the 
serious amateur. Arthur Barron, Ltd., 20 
Took's Court, Cursitor Street, London, E. C. 
4, England.-12 shillings yearly. 

CLEAR RECEPTION is a folder which deals 
spec

'
ifically with the suppression of back­

ground noise in radio receivers. It tells how 
such noises reach the receiver and how they 
may be stopped either at the set itself or at 
the noise source. Write for Bulletin 138D, 
Scientific American, 24 West 40th Street, 
New York City.-3 cents. 

OIL BURNERS FOR HOME HEATING discusses 
the various types of burners now on the 

market and particularly the question of 
obsolescence. Almost any questions that oil 
burner buyers may ask regarding burners 
and their efficiency are discussed. Circular 
406 of the Bureau of Agriculture, Superin­
tendent of Documents, Washington, D. C.­
S cents (coin) .  

GARDEX "SOIL-FLOW" TOOLS is a new cat-
alog that will turn your thoughts toward 

next spring's gardening operations. It de­
scribes and illustrates a line of gardening 
tools that are new in conception. The use 
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of these tools is claimed not only to be 
easier on the gardener, but to produce bet­
ter results with less work. Gardex, Inc., 
Michigan City, Indiana.-Gratis. 

ACFA FORMULAS FOR PHOTOGRAPHIC USE is 
a helpful booklet for the serious-minded 

amateur photographer who does his own 
finishing. It includes various types of film 
and paper developers, short-stop baths" 
hardening baths, and fixing baths. It also 
covers reducers, intensifiers, and toning so­
lutions, as well as two types of desensitizers. 
This is obtainable at photographic dealers 
or from Agfa Ansco Corporation, Bingham­
ton, New York.�Gratis. 

INDUSTRIAL TIRE HANDBOOK has been de" 
signed to point out ways to save monew 

on intra-plant and industrial hauling, and! 
to tell how to lower costs and speed up plalllt 
operations by using the proper rubber-tirnd 
wheels on material handling equipmenL A 
simple test described in this booklet ean 
be made by any user or prospective user to 
show how rubber-tired equipment can re­
duce abrasive wear on floors, as compared 
with steel wheels. Another section is de­
voted to a description of wheelbarrow tires. 
Write for Bulletin 138E, Scientific American" 
24 West 40th Street, N ew York City.-3 
cents. 

THE RAILWAY HANDBOOK, 1937-1938, com-
piled under the direction of the Editor of 

The Railway Gazette, is a collection of data 
regarding the railroads throughout the 
world. It gives the history of many of the ' 
more prominent lines and shows tables of 
figures on railway mileage, electrification" 
longest railway tunnels, speed records" 
Diesel equipment, and so on. The Railway 
Publishing Company, Ltd., 33 Tothill Street" 
Westminster, London, S. W. 1 ,  England.- · 
Two shillings and sixpence. 

CONDOR COMPENSATED BELTS is a new ilO ' 
lustrated four-page bulletin describing : 

the reasons for compensating rubber belts ', 
and giving the principle on which they are ' 
designed. Engineering data essential to the ' 
proper selection, application, and super- · 
vision of belts is also included. The M an­
hattan Rubber Mfg. Division, Passaic, New ' 
J ersey.-Gratis. 

ALUMINUM PAINT, ITS USES AND ApPLICA- · 
TION, is of particular interest to the man­

agements of various types of plants and 
factories, inasmuch as it deals largely with 
the use of aluminum paints not only to pro­
tect plant walls, water tanks, structural' 
steel and so on, but also to increase the, 
light-reflecting ability of walls and hence 
the general lighting of an interior. Home 
owners will also find much of value, as a 
portion of the booklet is devoted to uses of 
aluminum paint as a priming coat on wood­
en surfaces such as the exterior of buildings. 
Write for Bulletin 138F, Scientific Ameri­
can, 24 West 40th Street, New York City.-
3 cents. 

RCA RESEARCH AND DEVELOPMENT is a run-
ning story of the work that is being done 

by the Radio Corporation of America in the 
development of the art of communication. 
Radio Corporation of America, 30 Rockefel. 
ler Plaza, New York City.-Gratis. 
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LEGAL HIGH-LIGHTS 
Patent, Trade Mark, �nd 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 a r  

E d i t o r ,  Sc ientific American 

STRICT CONSTRUCTION 

NORMALLY the monopoly granted by a 
patent is not restricted by the exact 

language of the claims, and the claims are 
construed so as to cover equivalent struc­
tures. Thus where . a claim of a patent 
specifies that certain elements are fastened 
together by means of a screw, under normal 
conditions a pin or a rivet is considered to 
be the equivalent of the screw_ A different 
situation arises, however, where, during the 
prosecution of a patent application, a 
patentee avoids a rejection of the claim by 
inserting an express limitation in the claim. 
The limitation which is thus inserted in 
order to obtain the allowance of the claim 
is considered to be essential and cannot be 
disregarded after the patent has been issued. 
To disregard the limitation would be to con· 
fer upon the patentee a monopoly which the 
Patent Office had expressly rejected. 

In a recent case before the Circuit Court 
of Appeals for the Tenth Circuit, involving 
infringement of a patent on apparatus used 
in the pumping of deep wells, the Court 
found that the claims of the patent were 
not infringed because the alleged infring· 
ing device omitted an element which had 
been inserted in the claims · in order to 
secure their allowance. In this connection 
the Court stated : 

"Where an applicant is compelled by reo 
jection of his application to narrow his 
claims by the introduction of a new element 
in order to secure the patent, he is bound 
by the narrowed claims and cannot subse· 
quent to the issuance of the patent broaden 
them by dropping the element which he is 
thus required to include." . 

INTERCHANGEABLE 

IN the absence of limitations of the type 
referred to under "Strict Construction," 

a liberal interpretation is given to a patent 
and a patentee is not restricted to the ap· 
paratus disclosed in the patent. This is ex· 
emplified by a recent suit for patent in· 
fringement involving electric clocks operated 
on public lighting circuits. In a clock of 
this character any failure in the electric cur· 
rent causes the clock to stop, and when the 
current is resumed the clock again begins 
to operate, with the result that the time in· 
dicated is often inaccurate. The patent in 
suit relates to an indicator which operates 
upon the failure of the electric current. The 
indicator shown in the patent in suit con­
sists of a pendulum normally held out of 
sight by means of a solenoid. The pendulum 
and solenoid are so arranged that when the 
current fails the pendulum swings into view 
oue to the attraction of gravity, thereby giv· 

ing visible notice that the time displayed 
by the clock is not accurate. 

In the suit under consideration the de· 
fendant also employed an indicator operat· 
ing upon the failure of the electric current. 
Instead of depending upon the attraction of 
gravity to cause the indicator to shift into 
view, however, the defendant employed a 
spring. It. was contended by the defendant 
that since he employed a spring instead of 
depending upon the attraction of gravity his 
clock did not infringe the patent. The Court 
rejected this contention, however, and held 
the defendant's clock to be an infringement 
of the patent, and in this connection stated : 

"The force of gravity and a spring, when 
they accomplish the same result in substan· 
tially ihe same way, have long been regarded 
as typical equivalents. Indeed, the inter· 
changeable use of weights and springs is the 
stock illustration for equivalents." 

WITHOUT PRECISION 

PATENT law is not an exact science and 
it is often difficult to answer questions 

relating to this subject with mathematical 
precision. 

The rules of law relating to patents ap· 
pear on the sprface to be relatively simple 
and understandable. The principal difficulty 
arises in determining which rule to apply 
to a given state of facts. This difficulty fre­
quently arises in connection with the ques· 
tion of whether a new combination of old 
elements is a patentable invention. 

In a recent Federal Reporter appear two 
decisions of different United States Circuit 
Courts of Appeals which contain statements 
that appear to be in conflict. One decision 
states : 

"Combining old devices into a new de· 
sign does not amount to a new invention. 
Putting the lint flue under the ginhouse 
floor involves only mechanical judgment. 
The conclusion we reach is that the patent 
is void for want of invention." 

In this case the Court appears to say that 
a combination of old elements does not 
amount to invention. 

In the second case the Court had the fol· 
lowing to say : 

"It is true that THy selected the essential 
elements of his combination, such as the 
dies for cupping or corrugating the material, 
and tags to be pinned, the guide slots 
through the dies as a pathway for the pin, 
and a rudimentary pin driver from the prior 
art, but if the result was novel and usefnl 
it was not unpatentable." 

In the second case the Court held that 
a combination of old elements was a patent· 
able invention. 

Actually there is no conflict between the 
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two cases. The general rule is that a com· 
bination of old elements does not amount 
to invention where the elements operate in 
their usual and expected way to produce 
the expected results. A patentable invention 
does arise, however, from a new combination 
of old elements where the elements acting 
in co·operation with each other produce an 
unexpected, new, or improved result. In the 
first of the two cases referred to above the 
Court was of the opinion that the elements 
did not produce, in combination, an un· 
expected, new, or . improved result, and 
accordingly the patent was held to be in· 
valid. 

In the latter case the Court was of the 
opinion that an unexpected, new, or im· 
proved result did flow from the new com· 
bination of old elements and the patent was 
held valid. 

PRIVATE CODE 

A CABLE or telegraphic code may be 
protected by copyright according to a 

recent decision of a United States Circuit 
Court of Appeals. 

The plaintiff in the suit had prepared a 
cable and telegraphic code which he had 
published in book form and copyrighted in 
1912. The plaintiff had originated some of 
the phrases in his code and others he had 
selected from previous codes and then com· 
piled them in alphabetical arrangement. 
The Court held that the copyright was 
valid both as to the portions compiled from 
previous codes and as t(j the portions origi. 
nated by the plaintiff. In this connection the 
Court stated : 

"Both the phrases, so far as they were his, 
and the arrangement were proper subjects 
of copyright." 

The defendant published a similar code 
and the Court found that portions of the 
defendant's code had been copied from the 
plaintiff's copyrighted code. The defendant 
was adjudged to have infringed plaintiff's 
copyright and plaintiff was awarded statu­
tory damages of 5000 dollars and also coun· 
sel fees of 2750 dollars. 

This case illustrates an interesting aspect 
of our copyright law ; namely, that a court 
has the power to award counsel fees to the 
prevailing party. 

OCTANE RATING 

THE term "Hi·Octane" has been refused 
registration as a trademark for gasoline 

on the grounds that it is descriptive of a 
type of gasoline. 

A prominent distributor of gasoline ap· 
plied for trade·mark registration on the term 
"Hi·Octane" and after it was refused by 
the Patent Office an appeal was taken to the 
Court of  Customs and Patent Appeals. This 
Court sustained the Patent Office, pointing 
out that the prefix "hi" means high and that, 
accordingly, the term was equivalent to high 
octane. By reference to a number of tech· 
nical and trade journals the Court showed 
that high octane was used in designating a 
type of gasoline, and that accordingly it was 
purely descriptive. For this reason the Court 
held the mark was not registrable. 

It is interesting to note that in the course 
of its decision the Court referred to the 
Scientific American for August, 1932, which 
contained an article on octane rating of 
gasoline. It was partially on the basis of 
this article that the registration was refused. 



THE ADVANCING FRONT OF 
SCIENCE 

By George W. Gray 

A LITTLE army of only 100,000 men, 
in a world of 2,000,000,000, or one 

human being in 20,000, is the army of sci· 
entists who are advanc· 
ing like a forest fire 
across the No·man's· 
land of ignorance and 
darkness and rapidly 
changing the face of 
the world we live in. So 

George W. rapid is the advance 
Gray and so varied the ter-

rain that but few, even among the army of 
scientists themselves, can survey or even 
comprehend the whole scene. Mr. Gray, 
the author, is one of a mere handful of 
writers who are not professional scien­
tists but who have the breadth and depth 
of insight into all the fields of science 
to report intelligently the great pano­
ramic advance. Because of past per­
formances in which all sensationalism 
and overstatement have been avoided, 
he has the entree to all the laboratories 
and scientific institutions, also the full 
confidence of the scientists to the extent 
that they personally co-operate with him 
in seeing that his interpretations are not 
mere passable approximations of truth. 

This latest book of his is strictly a re­
porter's job ; he sweeps the whole horizon 
of science from astronomy and physics 
and chemistry to biology and its branch­
es. He avoids mere retelling of encyclo­
pedic facts and concentrates on what is 
news, and it is truly remarkable how 
much news he has embodied in this 
book. In any field it answers with a 
wealth of description the question, 
"What are the scientists doing now ? "  
No wonder i t  i s  a Scientific Book Club 
selection ; it deserves to be ; and, in fact, 
if it does not turn out to be the whole 
year's best scientific book this reviewer 
will invite its author to luncheon and 
eat a copy of it without salt or sauce.­
$3.20 postpaid.-A . G. I. 

THE MODEL RAILROADER 
CYCLOPEDIA ( 1937 ) 

Edited by A.  C. Kalmbach 

A FIRST quick glance through this 
volume is enough to make one real­

ize what it is about the . hobby of model 
railroad building that fascinates so 
many thousands of people. Here we 
have many pictures of the puffing giants 
of the rails and a great many simplified 

62 

SELECTED BY THE EDITORS 

drawings for the use of those who wish 
to make miniature models of some of the 
latest designs. Steam engines, freight 
and passenger cars, electric locomotives, 
and electric trolley cars are shown in 
these drawings. In addition, there are 
construction diagrams for gate towers, 
tool supply houses and all the appur­
tenant equipment to make a complete 
model railroad. Cloth cover $2.15 post­
paid ; paper cover $1 .65 postpaid.­
F. D. M. 

DYKE'S AUTOMOBILE AND GASO­
LINE ENGINE ENCYCLOPEDIA, 
18th Edition 

By A. L. Dyke 

THIS old reliable standby of the me­
chanically-minded automobile own­

er, as well as of the repair and service 
man, appears this year with several new 
sections. Among these is a discussion 
of automotive Diesel engines, including 
44. illustrations. There have also been 
added 24 pages of revised 1937 specifi­
cations for passenger cars, trucks, trac­
tors, buses, two-cycle outboard engines, 
and motorcycles. There are 1242 pages 
in the main section of the book and 70 
pages of 'addenda. It is safe to say that 
this is the one book that gives a thorough 
background of knowledge in all automo­
tive subjects.-Cloth, $6.50 postpaid.­
A . P. P. 

PORTRAITS OF THE IRON HORSE 

By Gtto Kuhler & Robert S. Henry 

A BRIEF, compact, popular account 
of the evolution of the steam loco­

motive, from 1831 to date. It contains 
numerous pen drawings of the evolving 
types.-$2.15 postpaid.-A . G. I. 

CHINA AT WORK 

By Rudolf P. Hommel 

A N author who obviously knows his 
ft mechanics describes in detail and 
at considerable length ( 366 large pages, 
535 photographs taken on the spot by 
himself ) all the tools and implements 
such as have been used by the Chinese 
people for thousands of years-their 
shop tools, tools for procuring food, mak­
ing clothing, building, and for enabling 
transport, all in vast detail and variety. 
The effect of reading this splendid book 
is as though a man thoroughly familiar 
with China took the reader on a shop 

tour of the interior and showed him the 
plain people at work at all their trades. 
Some of the tools are decidedly surpris­
ing and, from some of them, Occidentals 
might obtain valuable pointers. The 
Chinese do not like to be photographed, 
an obj ection they extend even to their 
tools, and thus the feat of getting these 
intimate photographs was remarkable ; 
they even object to the measurement of 
their tools, and so the author had secret 
marks on a cane used slyly for that pur­
pose. This reviewer spent many fasci­
nated hours over this book.-$5.25 post­
paid.-A . G. I. 

PHOTOGRAPHY AND THE ART OF 
SEEING 

By Marcel Natkin 

WHEN you reach the point where 
you can "see" a photograph before 

you actually release the shutter, you have 
gone a long way toward being a success­
ful amateur photographer. "Seeing" a 
photograph is an art that can be ac­
quired ; the author has here attempted 
to teach the reader how. Photographs of 
examples are reproduced and the ac­
companying short but explanatory text 
will aid any photographer who has ever 
sensed the fact, in the darkroom, that 
he has completely missed a scene that 
should have been a masterpiece of 
photography.-$3.70 postpaid.-A . P. P. 

GIANT LINERS OF THE WORLD 

By Alan L. Cary 

MARINE hobbyists will love this 
book. It begins with an introduc­

tory statement of some length and then 
shows pictures, silhouettes, and simpli­
fied deck plans of 60 of the largest of 
the world's mercantile ships. With each 
photograph and silhouette are given 
complete data as to the dimensions, the 
power, the service, passenger capacity, 
and a brief discussion of some of the 
structure details. As a reference book 
of fact concerning these 60 vessels, 
it is quite complete.-$2.65 postpaid. 
-F. D. M. 

ENGINEERING GEOLOGY 

By H. Ries, Prof. Geology, Cornell Uni­
versity and Thomas L. Watson, late State 
Geologist of Virginia 

A MONG books published in this coun­
ft try this one is unique : it is the only 
text on engineering geology. It is a splen­
did one. This is the newly revised and 
fifth edition of a solid work that has be-



JANUARY . 1938 

come a standard. It is a large book-750 
pages, 271 illustrations. It covers rocks 
and rock minerals, rock structural fea­
tures ; rock-weathering and soils ; sur­
face and sub-surface waters ; landslides 
and land subsidence ; wave action and 
shore currents in relation to coasts and 
harbors ; lakes and engineering ; eco­
nomic bearing of glacial deposits ; geol­
ogy of reservoirs and dam sites ; build­
ing stone ; limes, cement, and plaster ; 
clay and clay products ; coal ; petroleum 
and gas ; road foundations and materi­
als ; ore deposits ; historical geology. 
This is seen to be a complete sweep of all 
aspects of the science of geology but 
with a very preponderant emphasis on 
the practical and engineering aspects. It 
might therefore be termed "the practical 
man's geology," since any practical read­
er would find its contents as useful as 
the engineer. Either as a book to read or 
study, or as a reference book of lasting 
value, it contains a vast amount of infor­
mation otherwise obtainable only from 
a whole collection of books.-$5.25 post­
paid.-A . . C. I. 

FAMILIAR FLOWERS OF FIELD 
AND GARDEN 

By F. Schuyler Mathews 

YOU no doubt have often puzzled 
about the identification of some in­

formal flowers which you have seen in 
a small garden or during a ramble 
through the woods. The probabilities 
are that you will be able to find those 
flowers in the pages of this book, drawn 
in life-like manner and described in 
easily readable text. The arrangement is 
by months so that a running story is 
presented of flowers in the sequence in 
which they meet the attention. The text 
is supplemented by a systematic index 
of the names, colors, and localities of 
familiar flowers of the United States. In 
this, a revised edition of an older work, 
the author has included much material 
that brings the text thoroughly up to 
date.-$2.65 postpaid-A . P. P. 

WEATHER ELEMENTS 

By Thomas A . Blair, Senior Meteorolo­
gist, U. S. Weather Bureau ; Associate 
Prof. Meteorology, University of Ne­
braska 

ATEXTBOOK of elementary meteor­
ology presenting, concisely and sys· 

tematically, an introduction to the sci­
ence of meteorology in its present stage 
of development. The atmosphere ; meth­
ods of observing temperature, pressure 
and the wind ; also moisture, sunshine, 
visibility, and upper air conditions ; so­
lar radiation and its effects ; condensa­
tion of water in the atmosphere ; inter­
relations of temperature, pressure, and 
wind ; the general and secondary circu­
lations and lesser disturbances ; weather 
forecasting ; world weather ; climate ; 
electrical and optical phenomena ; the 
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work of the United States Weather Bu­
reau--these are the chapter heads, and 
the whole science is thus seen to be 
swept over. The treatment is such that 

. any person of average intelligence 
should have no trouble with it. It is an 
odd fact that this is the first textbook of 
general meteorology written and pub­
lished in the United States in j ust 25 
years. It should similarly occupy the 
foremost position for a long time to 
come.-$5.20 postpaid.-A . C. I. 

THE BIRDS OF AMERICA 

By John James Audubon 

FOR the first time, about one hundred 
years after their first publication, Au­

dubon's extraordinarily beautiful paint­
ings of the birds of America are collect­
ed in one volume. Five hundred plates 
in the original colors of the paintings 
include 435 illustrations from the origi­
nal "Elephant Folio" and 64 additional 
ones from the 1840 edition. With each 
plate is given a brief discussion of the 
range, habitat and identification char­
acteristics written by William Vogt, edi­
tor of Bird Lore, who also wrote the in­
troduction. This is one of the most beau­
tiful books that has come to our atten­
tion for many a day. Plates reproduce 
the original colors faithfully by deep­
etch offset lithography, each on a sep­
arate page 9 by 12% inches. The vol­
ume, bound in attractive, strong buck­
ram, is slightly over two inches thick 
and weighs, packed in its wooden ship­
ping box, 7112 pounds.-$13.00 postpaid. 
-F. D. M. 

THE PROFESSIONAL ENGINEER 

By Esther Lucille Brown 

A GAIN we can announce a book of 
ft value to those contemplating en­
gineering as a profession. This small 
monograph is general in scope, giving 
a picture of engineering as a whole 
rather than the technical details and re­
quirements of any particular branch. 
The engineer's place in our economy, 
what is required of him, and what the 
future holds for him are broadly cov­
ered here.-$0.85 postpaid.-F. D. M. 

PHOTOGRAPHIC AMUSEMENTS 

By Frank R.  Fraprie and Florence C. 
O'Connor 

IN this, the eleventh edition revised 
and enlarged, of a popular book on 

photography that has had a wide sale 
through many years, the authors have 
included a large measure of new mate­
riaL The subj ect matter covers so many 
kinds of trick works with the camera 
that it .is impossible to list them all. 
However, when we say that it treats com­
posite photography, invisible portraits, 
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photomontage, bas-reliefs, and freaks, 
we have given a general idea of the cov­
erage. Leafing through the volume we 
find double portraits, two-headed dogs, a 
surrealist nude, portrait playing cards, 
and so on. To the photographer who is 
looking for the unusual to attempt with 
his camera, this book will open up 
whole new worlds to conquer and will 
give him a new concept of photographic 
possibilities.-$3.70 postpaid.-A . P. P. 

MAN, BREAD AND DESTINY 

By C. C. Furnas, Associate Professor of 
Chemical Engineering, Yale University, 
and S. M. Furnas, Formerly Instructor 
in Nutrition, University of Minnesota 

THE story of man's food-what it does 
to you and why. Energy, quantity, 

body fuels, vitamins, health, stamina, 
diet and mentality, dining well, digesti­
bility, germs, cook books, economic as­
pects of eating, the future of food-these 
sample items give an idea of the content. 
This book is all dessert-such fascinating 
reading, when the usual run of cut· and­
dried fare found in food and diet books 
was expected, that this reviewer, who is 
ordinarily cynical about the science of 
diet, and eats whatever he finds on his 
plate, missed a meal to read it. There is 
"come hither" in the literary style of this 
book.-$3.15 postpaid.-A . C. I. 

AMERICAN STANDARDS OF 
WRITING 

By Robert C. Whitford and James R. 
Foster 

THAT writing is definitely related to 
talking, reading, observing, and 

thinking is a fact that cannot be refuted. 
Thus, in order to achieve a style of writ­
ing that will be acceptable to the general 
reader, it is necessary for the would-be 
author to study not only what he may 
consider to be the art of writing, but 
also the art of these four other methods 
of obtaining or exchanging information. 
In an endeavor to instil the fundamen­
tals of writing-structure, style, diction, 
exposition, and so on-the present book 
has been prepared. It will be invaluable 
to anyone who ever has occasion to write 
anything, whether it be conventional 
business letters, short articles for the 
local newspaper, or comprehensive and 
well-knit articles for magazines. The 
first part of this book consists essentially 
of a series of instructions. The second 
part is a handbook of current usage of 
words and phrases that often are mis­
used.-$2.15 postpaid.-A . P. P. 

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th Street 

New York City 

-
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Save $$ On 
TECHNICAL 

BOOKS 
Some of our latest book bargains 

TITLE 
Alkalies, Hydrochloric & 

Original 0 U R 
PlI bli.<;he,'s S P E C I A L  

Price P R I C E  

Sulphuric Mfg. o f  . . . . . . . . . .  6.50 . . . . 1.00 
Cyanide Processes & Copper & 

Zinc Refining. .  .6.50 . . . . . 1.00 
Brickwork, Terra Cotta & Con-

crete . . . . . . . . . . . .  .. . . . . . . .  6.50 . 1 .00 
Commercial Law, Principles of. . . . . .  6.50 . . . . . 1.00 
Fundamentals of Salesmanship . . . . . .  6.50. . 1.00 
Sheet Metal Working & Piping . . . . 6.S0 . 1 .00 
Blacksmithing & Forging . . . . . . . . . . . . . . . . 6.S0 . . . . . . 1.00 
D iesel Operating Guide ( 1936) . . . 5 .00 . . . . . 2.50 
Oil Refinery Specifications . . . . . . . . . . . . 3.50 . . . . . . 1.50 
Structural Metallography . . . . . . . . . . . . . . . . 5 .00 . . . . .  2.00 
Colloids in Industrial Arts . . . . . . . . . . . . . .  1 .50. . .75 
Rubber, Synthetic . . . . . . . . . . . . . . . . . . . . . . . . . . 6.00 . . . . . .3.00 
Metallurgy . . . . . . . . . . . . . . . . . . . .  . . . 6.00. .3.00 
Physical Chemistry, Lab. & Lect. 

Exp. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 .50 1.00 
Modern Physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 .00 .2.00 
Astronomical Physics . . . . . . . . . . . . . . . . . . .  . 4.00 . 1 .50 
Thermionic Phenomena . . .  2 .50 . . . . . . 1.25 
Cleaning and Dyeing Celanese & 

Rayon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 . . . . .  1.50 
Neon ( S igns ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.50 . . . . 2.00 
Human Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 . . . . . 1.50 
Chemistry in the Home . . . . . . . . . . . . . . . . .  .2.00 . . . . . .  1.25 
Natural Terpenes . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 .50 . . . . . .  1.25 
Physical & Colloid Chemistry . . . . . . . .2.00 . . . . .  1.00 
Optical Activity and High Temp-

erature Measurements . 2 .25 1.10 
Interpolation ( Mathematical ) . . . . . . 8 .00 . . . . . 2.00 
Physical Chemical Evolution . . . . . . . . . 2 .50 . . . . .  1.00 
Magnetism & Atomic Structure . . . .4 .00 . . . . 2.00 
B ituminous Substances. . . . . .  . .. 6 .00 .2.00 
Industrial Furnace Technique . . . .  1 0 .00 . .3.00 
Long Vegetable Fibres. . . 5 .00 2.00 
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-CONTINUED FROM OTHER SIDE 

Renaissance Italy, Rembrandt's Holland and 
Beethoven's Vienna. We read not merely about the 
towering figures-Giotto, Michelangelo, Velasquez, 
Wagner, Beethoven-but explore a thousand by­
paths, learning how violins are made, how orches­
tras arose, how a German medieval grocer redis­
covered early Mediterranean civilization for us. 

Troubadours, minnesingers, monks, saints, crim­
inals, bohemians, generals-all troop by in a color­
ful cavalcade. Always the close relationship of art 
to ordinary life is stressed ; and always the emphasis 
is laid on the human beings who made that art and 
who have heard it, viewed it, enjoyed it, for hun­
dreds of centuries. 

WHY WE OFFER TO GIVE YOU A FREE COpy OF THE ARTS 

O
HERE is no reader of Scientific American 

who will not find it in many ways to his 
' .  . .,:. .  advantage to subscribe to the Book-of-the­

Month Club ; and we make this offer to 
demonstrate that such is the case. What we 

propose is this :  mail the inquiry postcard below, and 
a copy of THE ARTS will immediately be put asitle in 
your name, and held until we hear whether or not you 
care to join. In the meantime, a booklet will at once 
be sent to you outlining how the Club operates. 

No Compulsion to Buy Any Book 

Study this booklet at your leisure. You may be surprised, 
for instance, to learn that belonging to the Club does not 
mean you have to pay any fixed sum each year. Nor does it 
mean that you are obliged to take one book every month, 
twelve a year (you may take as few as four) . Nor are you 
ever obliged to take the specific book-of-the-month selected 
by the judges. You have complete freedom of choice at all 
times. More than 1 50,000 families--composed of discerning 
but busy readers like yourself-now obtain most of their new 
books through the Book-of-the-Month Club. What are the 
advantages that induce them to do so ? 

Books You May Have Missed 

The principal one is that you really obtain and read the 
new books you promise yourself to read. Time and again (is 
it not true ? )  you miss notable new books through pure pro­
crastination. No doubt you intended, for instance, to read 
The Arts when it was published last year. 
And have you as yet read N orthwe.rt 
Passage by Kenneth Roberts ; or The Life 
and Death of a Spanish Town by Eliot 
Paul ; or The Outward Room, by Millen 
Brand ; or Bread and Wine, by Ignazio 
Silone ; or An American Doctor's Odyssey 
by Victor Heiser-to mention only a few 
other outstanding books which were dis-

M A I L  T H I S  C A R D  

• 

N O  S T A M P  N E E D E D  

tributed widely by the Book-of-the-Month Club in the past 
year. Over the past few years there have undoubtedly been 
dozens of new books which you were very anxious to read at 
the time, but which you would confess sadly you simply never 
"got around to." 

This would never happen if you belong to the Book-of-the­
MO'?th Club. Without a cent of expense, you would be kept 
adVised every month, through the most careful book-reporting 
service that has ever been organized, about all the important 
new books published, and the Club's unique system effectually 
insures you against missing the particular ones you wish to 
read. 

One Book Free for Every Two Bought 

In addition, there are very marked material advantages in 
belonging to the Club. Records over the past few years show 
that for every two books its members purchased, on the 
average they received one book free, Book-dividends alone 
(which represent a form of profit-sharing) amounted to more 
than $1 ,450,000 worth last year. 

Here is a remarkable fact : of the tens of thousands of 
families which use this service, not a single one was induced 
to join by a salesman. Every one of them joined upon their 
own initiative, upon the recommendation of friends who 
were already members, or after simply reading-as we ask you 
to do-the bare facts about the many ways (too many to out­
line fully in this space) by which membership in the Club 
benefits you as a book-reader and book-buyer. 

If you are interested, simply mail the postcard (no stamp 
necessary) ,  and a free copy of THE ARTS will be reserved in 
your name, pending your reading of the booklet we shall 
send you, 

. 
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ree.IIFOR YOUR LIBRARY 

TH E 
BY HENDRIK WILLEM VAN LOON 

RETAIL PRICE $ 3.95 

V
AN LOON

'
S purpose in this book 

-and he achieves it, beautifully, 
-is to give the general reader a love 
for and an under�tanding of the back­
ground of all that is most enduring 
in the realms of painting, architec­
ture, music, sculpture and the so­
called minor arts. He begins with the 

At right: THE 
GENTLEMAN 

PAINTER 
Rllbens leaves his 
native town on a 

cave-drawings of 35,000 B.C. and 
comes down to our own day, with 
way-stops at Egypt, Babylon and 
Chaldea; at the Athens of Pericles ; 
amid the mysterious remains of Etru­
scan art; in Byzantium and medieval 
Russia ;  in the desert of the Islamites 
and the gardens of Persia; in Provence, 

The beginning of Ollr modern orchestra. 
long/ellrs improvising a little concert ",hile wait­
ing for their dinner to get ready in the kitchen. 

The illustrations shown above are re­
productions of a few of the many paint­
ings and drawings which Hendrik 
Van Loon made for The Arts. Greatly 
reduced in size, they are yet typical of 
the artistry revealed on every page of 
this lavishly illustrated book. 

-CONTINUED ON THE REVERSE SIDE 




