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GROUNDWORK 
"Mankin d passes from the 

old to the new on a human 

bridge formed by those who 

labor in the three principal 

arts-agricuIture-manufac­

ture-transportation" 

THESE WORDS are carved 

above the doorway of the 

Ford Engineering Laboratory. 

That they are not idle poetry must 

be plain to all who have driven 

over the country roads of Amer­

ica. For everywhere swift, eco­

nomical transportation is freeing 

the chained energy of the nation 

asheat releases imprisoned energy. 
I 

Much of the nation's natural 

wealth still remains buried and 

impotent waiting for new roads 

and swift transportation to awaken 

them to life and usefulness. The 

hands of the producer of raw ma­

terials., the maker, and the carrier 

still have immeasurably profitable 

work to do when they learn to 

co-operate. 

The Ford car was planned with 

the idea that growth and progress 

are in the hands of all the people, 

and not of any specially favored 

class. If an economical means of 

dependable rapid transportation 

could be placed at their disposal, 

it was believed people of moder-

FORD MOTOR COMPANY 

ate means would recognize its 

value to them individually, and 

use it. 

To date, over twenty million 

Fords have rolled out of the fac­

tories to run incalculable miles 

over the face of the earth doing 

service to mankind in a thousand 

ways! 

The Ford today is as naturally a 

domestic factor in American pri­

vate life, and in American busi­

ness, as the horse was in another 

generation. The Ford car opens 

up the country to all! And 

business of every kind moves 

at a m o r e  p r o d u c t ive pac e 

because of it. 
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2 bool�s for Today! 
Talk-talk-talk everywhere, but mighty few constructive� 

action-compelling ideas. Here are 2 books that contain infinitely 

more than words. They are meant to be used in these trying days. 

One will help you in your business, the other in your home life. 

HOW TO GET THE MOST OUT OF BUSINESS 
By B. f--:. FORBES 

Truly a book for troublesome times. It will show you how to lead a full life, 
no matter what your financial conditions are. It will make you appreciate other 
things in life than money. It will bring you peace of mind-interest in new 
things. It will encourage you-help you to lead an enthusiastic, joyful, vigorous, 
zestful life. 

248 pages-165 subjects, among them: How to Win the Maximum of Happi­
ness-Contented Employees-Leaders, not Drivers, now in Demand-What do 
You really Want?-Why I Came near Losing my Job-J. P. Morgan's Business 
Code-The 3 M's of Management-How to Win Good Will-Youthful or Elderly 
Executives, Which?-Are you Defending your Title?-How Much Leisure? How 
Much Work?-Are You the Schwab, Ford, Gary Type?-Many Modern Fields 
for Fortune Making. Price $2.50. 

HOW TO FINANCE HOME LIFE 
By ELWOOD LLOYD, IV. 

Many a man knows how to manage his business, but when it comes to running 
the home-not so good. Here is a simple, easy, systematic way of financing your 
home life-of living efficiently, yet enjoying life. It shows how to provide for an 
independent old age-how to make your wife a partner-how to budget your in­
come-how to save and to invest. 

2 47 Pages-12 Chapters. Among the subjects covered: Five Hazards to Guard 
Against-Rules for Household Buying-Art of Managing Husband-Expense 
of Children at Various Ages-Insurance-Buying the Home-Thrift vs. Stin­
giness-Six Investment Ages-Providing for Parents-Installment Buying-In­
come and Expenditures-Establishing Old Age Security. Price $2.50. 

Send for either or both of these books ON APPROVAL-by simply 

mailing the coupon 

B. C. FORBES PUBLISHING CO., 120 Fifth Avenue, New York, N. Y. 
Send me on 5 DAYS' APPROYAL 

o HOW TO GET THE MOST OUT OF BUSINESS by B. C. Forbes. Price $2.50 
o HOW TO FINANCE HOME LIFE by Elwood Lloyd, IV. Price $2.50 

I will either retnrn the books within 5 days or pay on receipt of bill. (If you prefer to pay 

with order, your money will be refunded if you return the books within 5 days after receipt.) 

S.A.-11-31 

Name'--_____________________________________________________________________________ _ 
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ACROSS THE EDITOR'S DESI( 

IT is with a sense of personal loss and a 
feeling of sincere regret that we record 

the death of Dr. David Starr Jordan, world­
renowned educator and man of science. For 
many years Dr. Jordan was associated with 
SCIENTIFIC AMERICAN as a contributing 
editor, and we have always regarded him as 
one of  our most valuable friends. Born at 
Gainesville, New York, on January 19, 1851, 
Dr. Jordan died on September 19, 1931 at 
Stanford University, California, after a pro­
longed illness. 

Dr. Jordan graduated from Cornell Uni­
versity in 1872. In 1891 he became head of 
the Leland Stanford memorial university, 
continuing in that capacity for more than 
20 years. The post of Chancellor Emeritus 
was then created for him, in order to allow 
him more time for his scientific investiga­
tions. He held high rank in the field of 
natural history, and was regarded as one of 
the leading authorities in ichthyology. 

DURING the rush of prosperity which accom­
panied the World War, industry grew by leaps 
and bounds. Riding on the crest of the war­

raised wave of booming business, new industries 
grew overnight from old, brought into being by new 
ideas which lent themselves to immediate applica­
tion. But along with these applied ideas were con­
ceived others which, at first sight, seemed to be im­
practical. They were discarded at the insistence of 
high-pressure production demands, and were for­
gotten. Then came 1921 and depression. Something 
had to be done, and in no small way were these dis­
carded ideas responsible for the prosperity that 
returned and reigned for the greater part of the 
last decade. They were brought to light, subjected 
to intensive research, and furnished the bases for 
new and improved products. Possibly the same 
process will be the means of breaking the present 
business dead-lock. In the article "A Chemist Looks 
at Business Cycles" D. H. Killeffer reviews past 
performances of business, and gives some refreshing 
views of future possibilities. The article, founded 
on unassailable facts, will appear next month. 

• 

Rickets, the bone disease that afflicts more than 
half of the babies in the north temperate zone, has 

• 

received a new and effective set-back in the form of 
milk in which the vitamin-D content has been in­
creased 20 to 30 times that which is normally pres­
ent. The background of the work which makes this 
vitamin-content increase possible, and the com­
mercial methods that are now being used to place 
the treated milk in the hands of  the public, forms 
the subject of an article to be published soon. It 
will be of vital interest to all parents of small chil­
dren, and to everyone concerned with the future of 
the race. 

• 

The history of Poland has been one to arouse 
sympathy in the hearts of all liberty loving peoples. 
With the end of the World War and the establish­
ment of a new Polish nation, the Poles responded 
with vigor to the problem of building up their coun­
try to modern standards. One of their greatest ac­
complishments has been the establishment of a huge 
seaport at Gdynia, through which products of the 
nation may pass unhindered to the markets of the 
world. The engineering aspects of the seaport de­
velopment have been incorporated in an illustrated 
article scheduled for publication next month. 

• 

We are all familiar with the phenomenon of ocean 
tides, but few realize that there are tides in the 
seemingly solid crust of the earth, and that they 
also are caused by the gravitational attraction of the 
moon. Harlan T. Stetson, director of the Perkins 
Observatory, has prepared an article, soon to appear 
in these pages, in which he describes the research 
work that is being directed toward a more complete 
knowledge of these earth tides. For example, he 
says : "Investigations now in progress . . . show that 
the latitude of a given place on the earth's surface 
varies, not only with the month . . .  but depends 
. . .  upon the position of the moon in the sky . . . . " 

• 

In the early days of the West, mines were the 
principle source of wealth, but the situation has 
now changed and the mining industry has declined 
to a fraction of its former importance. Today the 
principle resource of the same section is water­
water applied by scientific irrigation to render fer­
tile the vast regions of  arid land. Just what water 
means to the West, and what is being done to con­
serve it and apply it properly, is told in a forth­
coming article. 
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There is only one book on 

AMATEUR 

TELESCOPE MAKING 

A. G. INGALLS, Editor 

and thousands of enthusiasts have "built their 

own" from it. Precise instructions from where 

to get the materials, through the testing of the 

ground mirror, to the set-up of the observation 

hut. All for those who have had no experience 

but do have the handyman's desire to build 

something worth while. 

$3.00 postpaid domestic 

3.25 postpaid foreign 

Industry, Medicine and Criminology 
need 

THE 
FINGERPRINT INSTRUCTOR 

By FREDERICK KUHNE 

for the identification of a person now is con­

sidered wholly apart from the original idea; 

it now is a sociological necessity. Gun permits, 

drivers' licences, hazardous employment, 

babys' footprints, to mention only a few appli­

cations, show this trend. There is no other 

book which is so universally used in official 

circles and schools of fingerprinting as is this 

authoritative work. 

$3.15 postpaid 

Freely consulted in Libraries and Schools 

• 

CYCLOPEDIA OF FORMULAS 

A. A. HOPKINS, Editor 

has a tremendous range of subjects, making it 

essential for home, business and laboratory. 

Formulas tested by time, many of them from 

obscure sources, are so drawn that the layman 

can execute the preparation with materials 

easily acquired. Undoubtedly you will find just 

the formula you require. 

$5.50 postpaid domestic 

5.85 postpaid foreign 

The fascination of the invisible world is re­

vealed in 

THE BOOK OF THE 

MICROSCOPE 

By GERALD BEAVIS 

A million marvels await the amateur micro­

scope enthusiast. Without any of the earmarks 

of a treatise or text-book, this tells how to ob­

serve and what to observe in the animal, vege­

table and mineral kingdoms-the -vast world 

which contains an endless variety of subjects. 

Once tried you are apt to become a lifelong 

observer. 

$2.65 postpaid 

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



HAILED as a prodigy of American sci· 
ence, Linus Pauling, who at 30 has 

published nearly 50 papers in original reo 
search, and who has won a full pro· 
fessorship in the California Institute of 
Technology, has been awarded the A. C. 
Langmuir prize of the American Chemical 
Society. Prof. Arthur A. Noyes, director of 
the Gates Chemical Laboratory of the In· 
stitute, and described as "a severe critic," 
characterized Pauling as "the most promis· 
ing young man with whom I have ever 
come in contact in my many years of 

L INUS P A ULING 

teaching." Dr. A. C. Langmuir, sponsor of  
the prize of 1000 dollars, called Pauling 
"a rising star, who may yet win the Nobel 
Prize." In singling out Pauling, he ex· 
plained, American chemists, breaking with 
tradition, are honoring a scientist at the 
threshold instead of at the sunset of his 
career. The work of Pauling has had to 
do with crystal structure, the quantum 
theory of the dielectric constant of gases, 
atomic and molecular structure, and de· 
termination of the nature of chemical 
bonds. Prof. Pauling was born in Oregon. 

• 



ROME'S SPLENDID 
PANTHEON RESTORED T

HE Pantheon of Rome is the only edifice in the 
Eternal City with walls and vaulting in a com· 

plete state of preservation. It was erected in 27 B.C., 
struck by lightning in no A.D., and rebuilt by the 
Emperor Hadrian. The dome is 142 feet in diameter. 
The building contains tombs of  several celebrated 
men including RaphaeL Attention has been recent· 
ly called to it by the removal of the whitewash 
and plaster of 1746 which overspread the beauti· 
ful attic story above the columns, revealing the 
beautiful slabs of marble, porphyry, and serpentine. 



An ancient extinct 
volcano, Mount 
Mikeno, is in the 
gorilla sanctuary 
of the Parc Na­
tional Albert, where 
Carl Akeley rests 

AFRICA�S FIRST NATIONAL P ARI( 
By M A RY L. J O B E  A KELEY 

Secretary o f  the American Committee for Scientific 
Research in the Pare National Albert, Belgian Congo 

IF you travel along the Equator westward from Mombasa, 
the Indian Ocean port of entry to old British East Africa, 
now Kenya Colony, or if you j ourney northward along 

the Westward Great Rift Valley of Africa, you will reach 
almost the geographical center of the great continent-a 
country still wild and unspoiled by man. This region, known 
as the Kivu District of the Belgian Congo, is west of Victoria 
Nyanza and north of Lake Tanganyika. When in 1908 King 
Leopold presented the Congo as a free gift to the Belgian 
people and it became a colony of Belgium under the name 
of the Belgian Congo, the Kivu was practically an untouched 
wilderness, peopled only by savage blacks and by the most 
primitive of all natives-the pygmies (Batwa). Since that 
day few white men have penetrated its vastnesses. Almost 
without any outside interference or influence, the black man 
has dwelt there, has cultivated his tiny shambas (gardens) 
or has hunted the game that roamed at will over a land 
unchanged throughout many centuries. 

Belgian civilization has marched steadily up the Congo 
River ; it has overspread even the valleys of its tributaries. 
The great Belgian Congo colony has developed enormously 
since the World War and its riches in copper, gold, diamonds, 
radium ore, cobalt, tin, and other minerals, as well as its 
agricultural products make it one of the greatest material 
assets of the Belgian nation. 

In this wild area there is little conflict between economic 
development and scientific interest. The rolling lands around 
Lake Kivu are well adapted to agriculture and are rapidly 
coming under cultivation, but the great volcanoes adj acent 
to the Lake, as well as the sandy and swampy lands in the 
north about Lake Edward, are unfit for spade or plow. 

Four years after the searchlight of interest had been turned 
upon the almost unknown volcanic region by Carl Akeley, 
the Parc National Albert was created by Albert, King of 
the Belgians, in 1925. This far·sighted act was Carl Akeley's 
dream come true-that this beautiful spot should become a 
sanctuary for all wild life. His chief interest was the preserva­
tion of the mountain gorilla, most interesting of all anthro­
poid apes, in the primitive forest of rare and age-old trees­
the gorilla's home. His original plea, in 1922, after his return 
from his gorilla expedition for the American Museum of 
Natural History, was for a complete sanctuary ten miles 
sqnare in the uplands of the extinct volcanoes. 

A beautiful bit of African scenery showing the paper 
bark tree and the mossy platforms and profusion of ferns 
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Warmly sympathetic to this idea was 
Dr. John C. Merriam, President of the 
Carnegie Institution, who in turn ad­
vocated the cause to Baron de Cartier 
de Marchienne, then Belgian Ambassa­
dor to the United States. Several 
months before, Mr. Akeley had inter­
ested the Belgian Ambassador in the 
results of the gorilla expedition and his 
plan of conservation. Accordingly, early 
in 1924, the Ambassador began active 
efforts with his home gov­
ernment to the end that not 
only the small area of the 
reservation be secured, but 
that a larger outlying tract 
of land be set aside as ad­
ditional protection to the 
gorilla. Seconding the ef­
forts of Baron de Cartier 
with unremitting devotion, 
was the Belgian Consul­
General  at B alt imore ,  
. I  ames Gustavus Whitely. 

S C I E N T IFI C A M E R I C AN 

spot in the Kivu. Receiving from the 
Belgian Government an invitation for 
the American Museum of Natural His­
tory to participate in plans for scientific 
development and research in the gorIlla 
volcanoes, he added to his personal and 
official interest a unanimous resolution 
of co-operation expressed by the tnls­
tees of the American Museum of Natu­
ral History. 

During the two years after the con-
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and, ·by no means least, remarkable 
from the point of view of biology, since 
the wide range of its altitudes allows 
several life zones to meet and gives rise 
to flora and fauna infinitely rich and 
varied." 

"No other region of the African con­
tinent," said His Maj esty, "offers such 
wide opportunity for scientific study 
and for the .installation of scientific re­
search stations which would be easily 

accessible in a climate al­
most ideal for the white 
race. 

· "IN our day there is 

It was on March 2, 1925, 
that King Albert created 
by Royal Decree the Pare 
National Albert, Kivu Dis­
trict, Belgian Congo, as a 
sanctuary where not only 
animals, but also plants 
and natural scenery would 
be perpetually preserved, 
and where scientists from 
all over the world would 
eventually be permitted to 

Where gorillas roam near Kivu volcano. Carl Akeley used this 
pretty scene in connection with a gorilla group for exhibition 

much zeal, and rightly 
so, for the preservation of 
the monuments left us by 
the past. Here, in the Bel­
gian Congo, you have also 
a primitive monument to 
conserve-a monument cre­
ated by Nature during the 
course of thousands of 
years. Before you stands a 
great work to be achieved. 
In opening up and main­
taining this exceptionally 
interesting region for the 
benefit of scientific re­
search, Belgium will make 
a new contribution to the 
progress and application 
of science." 

come to study the flora and fauna of 
Africa under the most primitive con­
ditions. 

In the years immediately preceding 
1922, with an ever increasing influx of 
big game hunters and natural scientists 
into the Belgian Colony, the last refuge 
of many unusual species, the Belgian 
Government recognized the necessity of 
permitting a certain number of such 
rare animals to be taken for strictly 
scientific purposes. It has consistently 
endeavored, however, to preserve these 
rare species and also to prevent the 
wanton destruction of other less rare, 
but harmless animals, the slaughter of 
which serves no useful purpose. 

THE Belgian Colonial Authorities 
now found it necessary to restrict 

not only private hunting expeditions, 
but also certain expeditions contem­
plated by museums and other scientific 
bodies. Conceding that among the rare 
animals most in danger of extinction 
the mountain gorilla ranked pre­
eminent, the 1925 decree, in the inter­
ests of humanity as well as science, 
preserved the remaining gorillas from 
extermination. 

President Henry Fairfield Osborn 
from the beginning not only had been 
in warm sympathy with the idea of 
gorilla protection, but he had also been 
deeply interested in the possibilities 
for scientific investigation in this rare 

clusion of the 1926-27 Akeley-Eastman­
Pomeroy African Expedition, the noted 
Belgian zoologist and conservationist, 
Dr. J. M. Derscheid, our companion in 
the Congo, and the author collaborated 
in proposals to enlarge the area of the 
park ; to emphasize most strongly the 
necessity of preserving in the park all 
wild and natural conditions as they now 
exist ; to save in their ancestral way of 
living some of the primitive African 
pygmies, a race now threatened by ex­
tinction ; to maintain the spirit and 
essential character of the Royal De­
cree, as stated in its opening words : 
"The Pare is created for scientific 
ends." 

The project is now well under way. 
The park area has been increased from 
60,000 acres ( the original area set 
aside ) to 500,000 acres. In October, 
1929, an unprecedented event occurred 
in Brussels-the establishment and in­
auguration of an International Com­
mission of 21 scientists for the control 
of scientific research in the park. 

As we were gathered in the Palais des 
Academies, we were deeply impressed 
by the words of King Albert, who de­
scribed the widely diversified scientific 
opportunities of the park-"a region 
not only of interest to geologists and 
mineralogists, but remarkable from the 
point of view of ethnography, since 
Bantu and Hamitic elements as well as 
Pygmies are simultaneously present ; 

On this occasion, Drs. 
Merriam and Osborn were named as 
the American members of this Interna­
tional Commission, and the establish­
ment of an American Committee for 
Scientific Research in the Pare National 
Albert was determined upon at the 
same time. His Highness Prince Albert 
de Ligne, then Belgian Ambassador to 
the United States, was named presi­
dent"- and the author was made secre­
tary of this committee. The purpose of 
the American Committee is to bring the 
Pare and other similar undertakings in 
Belgian Africa in closer contact with 
American scientific and conservation or­
ganizations, and to secure support for 
these projects. 

At a meeting of the American Com­
mittee, held recently at the American 
Museum of Natural History, New York, 
Dr. Derscheid, now Administrateur­
General of the Pare, reported its prog­
ress to his colleagues, and told them of 
plans for the further extension of the 
park system in Belgian Africa. In addi­
tion to the Pare National Albert, there 
will be created a new park, Pare 
Leopold, near the northern border of 
the Congo. It will comprise an area of 
1,000,000 acres. Lying north and east 
of  Pare National Albert will be another 
new park, the Pare Ruwenzori, an area 
of 500,000 acres in the Ruwenzori 
Range, adj oining the Belgian Congo-

*Dr. Merriam i s  now President of the Ameri­
can Committee of the Pare National Albert. 
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British Uganda boundary. These new
· 

regions are of great scientific interest, 
since this new park extension will pro· 
tect such rare mammals as the white 
rhino, the Okapi, and the Giant Derby 
eland. 

Pending the official establishment of 
these new parks, activity has been con­
centrated in the Parc National Albert. 
Patrols of native scouts are on guard to 
prevent the killing of animals or the 
destruction of plant life. Meanwhile the 
Belgian Government has appropriated 
ample funds for the maintenance of the 
Park Service, and has advanced a loan 
of two million francs to begin immedi­
ate construction of a Central Station for 
Scientific Research_ Certain limited 
areas will be closed even to human en­
trance, except as emergency may re­
quire. Entrance into the Parc will be 
rigidly supervised, since it is desirable 
that frequenters of the preserve be sci­
entists and students, with a sympathetic 
and understanding interest in the work 
to be accomplished. 

THE important point of scientific in­
terest in the Parc is the triangle 

comprising the three ancient volcanoes, 
Mikeno, Karisimbi, and Bishoke, which 
rise beyond the palm-fringed equatorial 
Rutshuru River into the heights of fre­
quent and long-enduring snows. Here in 
this small area are all the zones of cli­
mate of the earth-fervid heat, salutary 
mildness, biting cold. Clothed in glori­
ously beautiful vegetation-the bamboo, 
the mixed forest, the cold forest of giant 
trees-the old volcanoes afford rich 
forage for elephant, buffalo, and the 
strange, man-like mountain gorilla. 

Below these extinct volcanoes are 
wide lava plains, sparsely vegetated and 
inhabited only by a few families of lion. 
In one rare spot, a small hill above the 
lava plains, dwells the chimpanzee. 

Bird life is abundant and varied. 
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Birds that live so high on these 
mountains might well be expected 
to resemble the birds of the north, 
and we find here doves, ravens, 
thrushes, titmice, and woodpeck­
ers_ 

Two magnificent lakes are out­
standing in this Kivu district of 
the Province Orientale. Lake Kivu 
is at the southern end of the terri­
tory. It is the highest and most 
spectacular of the central African 
equatorial lakes. Five thousand 
feet aboye the sea, often two thou­
sand feet in depth, its clear and 
sparkling waters are flanked by 
rolling hills and rugged head­
lands. In marked contrast, Lake 
Edward in the northern part of 
the district is much lower in ele­
vation_ Its shallow turbid waters 
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teem with animal life ; its shores 

Skeleton map of Africa showing the lo­
cation of the gorilla country and the park 

and adjoining grassy, sandy plains are 
hot, affording range lands for large 
herds of antelope-all the species found 
in East Africa, and found nowhere else 
in the Congo ; its swamplands and af­
fluent rivers harbor herds of hippo. 

More than two miles above the sea 
level are the active volcanoes of Nyam­
lagira and Nyiragongo, devoid of animal 
life. Their eternal fires tinge sky and 
fleecy cloud by day and flame like giant 
beacons perpetually throughout the 
night. 

But it is the high reaches of the for­
est-clad volcanoes of Mikeno, Karisimbi, 
and Bishoke that compel the greatest 
interest. You may go from the open 
spaces of the lower foothills, dotted with 
occasional trees and shrubs ablaze with 
scarlet blossoms, into the smoke-like 
gloom of dense bamboos, through which 
broad roadways run here and there, 
where an elephant herd has crossed 
your ascending route. 

Here you have your first view of the 
gorilla's feeding grounds. Bamboos torn 

and scattered and twisted show where 
the hungry ape has fed on the young 
and tender shoots, sweetly-bitter and 
pale pink in color. You taste them and 
find them by no means unpalatable. 
Above the bamboos you enter the vast 
cold forest where gigantic trees with 
ponderous, sprawling branches impress 
you as nothing you have ever seen be­
fore_ They are draped in heavy moss, 
hung with long, swaying ferns, and 
brightened by gay orchids. The upper 
reaches above timberline are clothed in 
giant heaths and senecios and im­
mortelles that almost fringe the dead 
crater's rim. 

AS you follow the steep upward trail, 
ft progress is made possible only by 
half a dozen natives who go ahead hack­
ing down the dense undergrowth-where 
sturdy bamboo and brilliant begonia, 
dainty fern and hostile nettle grow side 
by side ; where vast beds of wild celery 
crowd into blackberry thickets 12 feet 
in height ; where giant parasite lobelias 
thrive alike in rotting logs or growing 
trees ; where shining laurels grow 
among rare flowering plants you have 
never seen before. It is indeed a verita­
ble fairyland that the natives open up 
to you with their sharp, hand-wrought 
axes-a land of almost unearthly beauty 
which you are so laboriously penetrating. 

The pygmies are the most curious and primitive of all natives in the still un­
touched Kivu region, where they hunt game and cultivate their tiny gardens 

It is at the 11 ,000 foot altitude that 
·you see the forest at its best, at the very 
beginning of Kanyanamagufa (Canyon 
of Death ) along which you have listened 
to the singing stream or glimpsed its 
shining waterfalls in the depths below. 
The forest is soaked in mist or rain. It 
grows. increasingly cold. You will need 
warm clothing for wear by day and 
warmer still when in your camp at n ight. 
But when the sun breaks through the 
gray and white cumulus clouds or when 
the winds sweep clear the rugged sum­
mits of the volcanoes, then you have a 
sight worth traveling, as you must have 
done, half 'round the world to see. 
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Everywhere is an un· 
touched, unspoiled Para· 
dise. The glorious living 
trees adorned with great 
platforms of golden. green 
moss stretch their branches 
not upwards to the sky but 
almost horizontally like 
giant arms beckoning you 
to pause there and learn the 
unrevealed mysteries of this 
world. Vivid orchids grow 
in moss or roughened bark, 
long fern fronds cling in 
fluttering draperies to every 
mossy platform, veils of 
grey.beard moss adorn mas· 
sive trunk or lesser branch. 

In all the open spaces 
wild celery grows in great 
abundance-often its feath-
ery topmost leaves are above 
your head--its dense· growing, succu· 
lent, spicy stalks invariably impede your 
progress. It remains for the gorilla to 
do as he likes in the "celery patch"­
his favorite feeding ground. There is no 
mistaking where he feeds. He pulls up 
the heavy stalks of wild celery, strips 
off the tough outer husks and gorges on 
the tender hearts and j uicy roots. After 
one morning's feeding a family of 20 
gorillas will make a celery patch 100 
yards square look desolate. But their 
food supply is by no means precarious. 
A week after they have fed, the spot 
is covered with long new shoots and 
soon the wild celery is everywhere grow­
ing as luxuriantly as it was before the 
gorillas visited it. 
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A view of the Kivu forest in the gorilla country 

FROM their feeding grounds, their 
trails-wide and distinct-lead out 

to other pastures or to semi-open spots 
among the trees where they build their 
beds for rest and sleep throughout the 
long afternoons and nights. These beds 
are prepared by pulling together dry 
vines and sticks and moss, and by 
fashioning them into a comfortable 
resting place. Sometimes they are quite 
exposed in the open, sometimes in the 
dry earth under an overhanging and 
protecting tree. Mother and babies too 
old to rest in their mother's arms sleep 
side by side. Father gorilla's bed is 
nearby. 

Once in a very long while, a half­
grown gorilla climbs a few feet up to 

an overspreading branch 
and there, close to the fam· 
ily, he builds his bed in the 
thick foliage. There he is 
out of harm's way if a hun· 
gry leopard invades their 
camp. 

Among the bamboos, 
throughout the cold forest 
and up even to the sub· 
alpine zone, the buffalo 
ranges. His trails criss· cross 
those of the great apes, but 
there is peace between them 
because there is no conflict 
of economic interest. There 
is plenty of forage for go­
rilla, elephant, and buffalo. 

Here, in this enchant­
ment, is now established 
Africa's first national park. 
When Carl Akeley first 
visited the home of the 
mountain gorilla in 1921 to 
collect a group for the 
American Museum of Natu-

Left: The gorillas make 
"nests" or beds by pulling to­
gether vines, sticks, and moss_ 
Right: Native removing a 
specimen of a gorilla nest 

NOVEMBER . 1931 

ral History, he was not only 
struck by the beauty of this 
region but he was also 
amazed to find apparently 
so few gorillas inhabiting it. 
While homeward bound on 
the Red Sea, his idea of a 
gorilla sanctuary took defi­
nite shape. He wrote to 
Judge Paul Salkin, Eliza­
bethville, Katanga, Belgian 
Congo, that he had found 
the gorilla "a wholly ac­
ceptable citizen and not the 
wicked villain of popular 
belief ; "  that he is "a splen· 
did animal in every sense, 
in no sense aggressive or in­
clined to look for trouble," 
and that even the largest 
male, a magnificent crea· 
ture weighing 380 pounds, 

like all the others secured by the ex­
pedition, showed only a disposition to 
get out of danger. 

Even in face of the fact that my hus­
band's 1921 investigations were confined 
to a few weeks, he was, nevertheless, 
confident that the gorillas were limited 
in numbers-not the thousands as repre­
sented by the professional hunters then 
interested in gorilla hunting for sport. 
He found them healthy and not un­
usually wild. In fact many of the go­
rillas he met v."ere unconcerned-some 
even climbing up on an overhanging 
tree trunk to get a better view of him 
while he made the first motion pictures 
ever made of live wild gorillas in their 
native haunts. 
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Whose Fault is It ? "W ILL you please send me a pic-
ture of an atom, or pictures of 

several kinds of atoms, with exact di­
mensions ? "  Letters expressing s�bstan­
tially this thought are received quite 
frequently by the editors of all scientific 
journals, from persons who are sincere 
in the belief that exact answers can be 
given. 

One inclines at first to smile. But 
hold-has anyone a right to smile ? 
Who is responsible for leading people 
to think it possible for a true picture 
of an atom of matter to be available 
from scientists ? The defendants are 
two. Neither is really guilty of intent 
to mislead anyone, but the information 
in misleading form has nevertheless 
reached the public. When the physicist 
describes an atom or draws a sketch of 
one he is generally speaking to physi­
cists, and he knows they know he refers 
only to an imaginary concept-one 
which is only in the process of develop­
ment and subject to merciless modifica­
tion. When the popularizer of science 
picks up such transient concepts and 
sets them before general readers as if 
they were established facts he is either 
guilty or ignorant. Yet, as sundry books 
and articles reveal, this is being done 
every day. 

Nobody has ever seen an electron. 
Nobody has ever seen an atom. Nobody 
has ever seen even a molecule. If our 
most powerful microscope were about a 
thousand times stronger than it is, and 
if there were no other obstacles, some 
of the molecules-the largest ones­
could be brought into our ken provided 
they would stop their eternal dance and 
"stay put" long enough to be viewed. 
We deduce our mental "picture" of 
these particles from indirect evidence 
-from the way they act when we put 
them through various performances. 
But, just as a blind man could deduce 
a certain picture of a trained fiea by the 
results of certain experiments on it, yet 
go wrong time after time, so science 
deduces a picture of the atom ; and like 
the blind man with the fie a, science 
goes wrong again and again. 

The latest "model" of the atom is not 
a model at all. The closest concept of 
it is not close at all ; it is the Greek 
letter psi. This stands for "electric 
density" and that is about as near as 
we can come to picturing it in our 
minds. As later and later styles in atoms 
are set, the trend seems to be away 
from comprehensibility, not toward it, 
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for the average man. Popular writers 
should be frank about this and not put 
science in the position of knowing 
things concerning which it is largely 
ignorant. With matters going on as they 
are, the public is gradually becoming 
cynical, and wonders whether science 
after all is not largely bunk. Whose 
fault is it ? 

Building for Parity 

E IGHTEEN months have passed since 
representatives of Great Britain, 

Japan, and the United States affixed 
their signatures to the London naval 
armament treaty by which the 5-5-3 
principle of the Washington Treaty of 
1922 on capital ships was extended to 
cover other categories. And yet, despite 
our successful fight to be allowed parity 
with Britain, we have not outlined a 
program by which we may attain it. 
It is true that Secretary of the Navy 
Charles Francis Adams announced 
early in August the Navy's new policy 
to put the London Treaty in effect, but 
at the time this is being written, noth­
ing definite has been done. 

Recent figures given out by the Navy 
Department show that while the build­
ing programs of all the signatory na­
tions lag behind the construction per­
missible for 1930 and 1931 , that of the 
United States lags worst of all. These 
figures and those given in the SCIENTIF­
IC AMERICAN Digest of this issue show 
that we should be building in the 
calendar years 1930 and 1931 a total of 
116,740 tons. Congress, however, pro­
vided for laying down no ships during 
these two years and appropriated, on 
the 1931 program, for only 11  destroy­
ers, with an aggregate tonnage of 
16,500, which were authorized in 1916 ! 
Great Britain has appropriated for 
more than four times as much tonnage 
as has the United States since the Lon­
don Treaty ; France, if we include a 
program for 1930-1931 approved j ust 
before the treaty was signed and an­
other program proposed for 1931 -1932, 
has projected four and one half times 
as much tonnage ; Italy has appropri­
ated for twice as much ; and Japan has 
approved a plan that will bring her to 
full treaty strength. So far as the 
United States is concerned, there is a 
naval holiday ! 

The United States obtained parity 
with Great Britain-on paper-and now 
it is up to the nation to achieve it on 
the high seas. Popular demand should 
see to that. It is true, of course, that 
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such a demand would place the Ad­
ministration in an embarrassing posi­
tion : with a steadily growing Treasury 
deficit, Mr. Hoover has to consider na­
tional economy almost, we might say, 
ahead of all other things. This desire 
for economy, however, would be bal­
anced to a large extent by the aid a 
well-considered naval building program 
would give to the unemployment situa­
tion and to the many industries which 
would be called upon to supply the 
materials needed. There is a happy 
medium somewhere between the two 
extremes and the nation will look to 
Mr. Hoover and the Navy to find it. 

A False Alarm 

TAKE heed ! In 10 years, or at least 
no more than 20, our supplies of 

natural gas will be exhausted ! The 
conservationist voiced this warning 30 
years ago and has been repeating it 
ever since. Fortunately for the unheed­
ing people who have used this natural 
wealth extravagantly, his prediction 
was short-sighted and unnecessarily 
gloomy. 

A short time ago a pipe line to bring 
natural gas from Texas to Chicago, a 
distance of over 900 miles, was com­
pleted and placed in operation. This 
is the longest of an ever-growing num­
ber of long pipe lines that have been 
laid to carry the precious fuel ; it taps 
a reservoir which, even though its 
gaseous product be consumed at the 
rate of a half billion cubic feet a day, 
will not be exhausted for 100 years. 
Looking at other fields, we find that 
the two which supply San Francisco 
with 400,000,000 cubic feet daily will 
last for 75 years ; others are being ex­
ploited more fully than heretofore ; still 
others are being brought into produc­
tion. 

This does not mean that we may 
waste our natural gas with impunity, 
but it does mean that there is enough 
to supply our industrial and domestic 
needs for some time to come. And it is 
not too much to expect that by the 
time our natural gas supplies have be­
come exhausted, fuel technology will 
have progressed to the stage where dis­
tillations from coal will take their place. 
As it is at present, artificial, or manu­
factured, coal-gas is used to dilute the 
natural gas because the latter is too 
rich for ordinary use. In the future, coal 
may furnish all the gas that is needed ; 
and we have enough coal to last several 
thousands years. 
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THE Columbia River is one of the 
most famous streams in North 
America, and in earlier days 

formed the gateway to the Northwest. 
It drains a large portion of the great 
basin which lies between the Rocky 
Mountains and the Cascade Range, in· 
cluding parts of Washington, Oregon, 
Idaho, Montana, Nevada, Wyoming, 
and British Columbia. The total drain· 
age area is about 259,000 square miles, 
of which about 89,000 square miles are 
tributary to the power site at Rock 
Island where a dam is being built to 
harness the waters of this river for 
the first time. 

This upper portion of the Columbia 
watershed includes a large number of 
lakes, glaciers, and snow· 
covered mountain ranges, so 
that the dry season flow is 
remarkably well sustained. 
The lowest measured flow at 
Rock Island was about 21 ,-
000 cubic feet per second, 
which is a very considerable 
amount of water. Some idea 
of this quantity may be 
gained by imagining a stream 
210 feet wide and 20 feet 
deep, flowing with a velocity 
of five feet per second. The 
maximum flood on record 
since 1858 occurred in 1894, 
and was estimated at 740,000 
cubic feet per second. The 

A panoramic view of the hydroelectric development at Rock Island in the Columbia River. 

P.OWER DEVELOPMENT ON 

d ischarge of the Columbia River shows 
a remarkable regularity in its seasonal 
variations. The larger floods occur in 
June or July, while from October 1 
to April 1 the flow rarely exceeds 
100,000 cubic feet per second. 

The Rock Island Hydroelectric De· 
velopment, now under construction, is 
located on the Columbia River about 
12 miles downstream from the city of 
Wenatchee, Washington, and thus is 
ad jacent to the famous Wenatchee 
fruit· growing district. It is being built 
for the Puget Sound Power & Light 
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Company, which is the principal dis· 
tributor of power in western Washing. 
ton. This development will have several 
novel features, and will be the first 
large low head development in the 
Northwest. 

At the island which gives the project 
its name, the river divides into two 
nearly equal branches, and flows with 
considerable turbulence through a 
rocky gorge about half a mile long. At 

low water, the total drop is 
about 15 feet ; at high water 
about 7 feet. When the dam 
is completed to its ultimate 
height, a maximum head of 
nearly 51  feet will be avail· 
able at low water. It is not 
planned, however, to develop 
this full head until necessary 
to meet load requirements. 

*Project Engineer. Stone & Web­
ster Engineering Corporation, 
B o ston. Map showing location of Rock Island development 

For larger flows in the 
river, the head is greatly 
diminished, and it is the pro· 
duction of the necessary 
power under a reduced head 
which is one of the most inter· 
esting features of this devel· 
opment. During a flood equal 
to the highest flow recorded 
since 1894, the minimum 
head will be about 20 feet. 
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This photograph, taken from downstream, shows the work as completed at the time of writing 

THE COLUMBIA RIVER 
Fortunately the maximum reduction 

in head will always take place during 
June or July. Since the capacity of 
other water power plants on the same 
system is at a maximum in the sum· 
mer, it follows that during the period 
when the generating capacity at Rock 
Island is reduced by high water, the 
demands for output from 
this plant will also be less. 

The development has 
been planned on the basis 
of an ultimate capacity of 
ten 15,000-kilowatt gener­
ating units, with provision 
for the possible later ad­
dition of two more 15,000-
kilowatt units should this 
prove desirable. The in­
itial installation will be 
four units, or 60,000 
kilowatts. 

The power house is lo­
cated in the east channel 
at an angle with the di­
rection of flow. It is con­
nected to the east bank 
by means of a gravity 
bulkhead section, and 
with the island by a gate 
controlled spillway. A 
similar spillway is being 
constructed across the 
west channel. 
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number of unusual features. Owing to 
the necessity of providing for possible 
extreme high water, all windows and 
exterior openings have been omitted 
fr.om the building up to the main deck, 
which is about on a level with the roof 
of the generator room. This condition 
has made it necessary to provide ex-

tensive drainage, ventilating, and light­
ing systems. 

The water wheels have been designed 
with a view to producing as much power 
as possible under a reduced head with· 
out sacrificing too much efficiency under 
normal conditions. Although designed 
to operate efficiently under a head of 
50 feet, these wheels will develop 21 ,000 
horsepower, equivalent to normal gen­
erator capacity, when the head is reo 
duced to 32 feet. For a head of 20 feet, 
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The power house has a Plan of Rock Island development, showing fish ways, power lines, and so on 
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each wheel will produce about 10,000 
horsepower. 

The wheels are of the vertical shaft 
propeller type with adjustable vanes, 
and are the largest of this type so far 
installed in this country. The runners 
are about 18 feet 7 inches in diameter, 
and have six vanes each, the inclination 
of which can be varied to suit the head. 
The speed is 100 revolutions per minute. 

The generators are each rated at 
16,667 kva., 13,800 volts. They are of 
the umbrella type with combined 
thrust and guide bearing below the 
rotor. Each stator has an overall 
diameter of 28 feet 8 inches. 

The 13,800-volt switching equipment, 
the main and station service 

-

control equipment, and two 
banks of three 13,800 to 
110,000 volt, single phase 
transformers for the two 
outgoing high tension cir­
cuits are located on the roof 
of the generator room. 

SI�Lots in StQr..,.�tiOfl 
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mountains at favorable points and con· 
nect with existing substations of the 
Puget Sound Power & Light Company. 

The project is being constructed in 
two stages by diverting the river first 
on one and then on the other side of the 
island. The east channel structures, 
including the power house, are bemg 
constructed first. The low water period, 

during which it is possible to 
divert the river, usually ex­
tends from September to 
April, inclusive, so that it 
has been necessary to do 
most of  the work during this 
part of the year. Cofferdams 
in the east channel were 
started in February 1930, in 
order to get as much of this 
preliminary work as possible 
out of the way before the fol­
lowing construction season. 
Both upstream and down­
stream cofferdams were com­
pleted to within 10 feet of 
their ultimate heights before 
the ' spring floods. 

The topography at Rock 
Island is very favorable in 
that a dam with the required 
crest elevation has a com­
paratively low average height. 
On the other hand it is neces­
sary to offer very little ob­
struction to the flow of the 

A cross·section of the main unit of the power station 
in the Rock Island development showing all the details 

DURING the late spring 
and summer, water con­

tinued to pass over the cof· 
ferdams, reaching a maxi­
mum depth of 11 feet over 
the upper cribs, but causing river during extreme floods, 

in order to avoid raising the water level 
upstream. The result is a spillway con­
sisting mainly of a massive concrete sill 
upon which are constructed concrete 
gate piers seven feet thick and 30 feet 
apart in the clear. The piers support 
a reinforced concrete deck from which 
the flood gates will be operated. 

A LMOST as well known as the Colum­
.tl. bia River itself is the Columbia 
River salmon_ Every spring and summer 
enormous numbers of these fish return 
to the river to breed. Finding their 
way by some remarkable instinct from 
the ocean to the place of their birth, 
they pass up the main stream, over 
rapids, and through all obstructions, 
finally arriving in the shallow waters 
of the tributaries where they spawn 
and die. The fisheries industry is one 
of the largest in the northwest, and it 
is essential to the continuance of this 
industry that there be no serious inter­
ference with fish migrations on the 
principal rivers. 

In the case of the Rock Island de­
velopment the government required the 
immediate construction of two fish lad­
ders, which when completed will prob­
ably be the largest of their kind. These 
fish ladders have proved to be one of 
the major problems of the entire de­
velopment, because of their large size. 
Each ladder will be of rock and con­
crete, 500 feet long and 20 feet wide 
with a slope up and downstream of 1 
to 10. One is located on the east and 

one on the west bank of the river, each 
along the downstream side of a con­
crete abutment section, with openings 
through the abutment at various levels 
to allow a flow of water into the fish­
way and to permit the upstream pas­
sage of fish into the reservoir. 

Power from the Rock Island devel­
opment will be transmitted at 110,000 
volts over lines which will cross the 

Looking up one of the completed 
fishways built by government order 

very little damage. During this period 
active work on the j ob was confined to 
the assembling of construction plant 
and equipment. Very low water condi­
tions returned in the late summer and 
by the last of August the space between 
the cofferdams was completely pumped 
out. Work was immediately pushed as 
rapidly as possible on the excavation 
and concrete work in order to avoid 
pouring concrete during cold weather. 

Cofferdams in the west channel were 
started in February, 1931.  The down­
stream barrier was completed to its 
full height, and the upstream coffer to 
within 10 feet of its ultimate height 
before being topped by high water. 

During the 1931 high water season 
the station superstructure has been 
built and much of the equipment in­
stalled. As soon as the floods recede 
water will be diverted from the west 
channel through gate openings in the 
east channel structures and the west 
channel spillway will be constructed. 
It is expected to have the plant entirely 
completed and all units ready for com­
mercial operation by August 1, 1932. 

Stone & Webster Engineering Cor­
poration have the contract for the de­
sign and construction of the entire 
development. All construction is under 
the general direction of W. D.  Shannon, 
general superintendent, and H. F. 
Anthony, project manager. R .  E.  Mc­
Grew is superintendent at the Rock 
Island Station, and T. H. Campbell, 
superintendent on the line construction. 



UNITED STAr-rES PLANT PATENT NO. 1 

THE first United States plant patent 
has been issued. Henry F. Bosenberg 
of New Brunswick, New Jersey, has 

the honor of being recognized as the 
first person, under the amendments to 
our patent statutes, to invent or discover 
and asexually* reproduce, a "dis­
tinct and new variety" of climbing 
or trailing rose. This rose was "not 
known or used by others in this 
country, before his invention or dis­
covery thereof, and not patented or 
described in any printed publication 
in this or any foreign country, be­
fore his invention or discovery there-
of, or more than two years prior 
to his application ( for patent ) , and 
not in public use or on sale in this 
country for more than two years 
prior to his application," and not 
abandoned. Therefore, on Mr. Bosen­
berg's application, which was filed 
on August 6, 1930, Plant Patent No. 
1 was granted to his assignee, Louis 
C. Schubert, of New Brunswick, New 
Jersey, on August 18, 1931, who thus 
becomes the first person in the 
United States to whom a patent for 
a plant has ever been granted. 

SUCH patents are granted under 
Sec. 4886 of the Revised Statutes, 

as amended by the Act of Congress 
approved May 23, 1930. "Tuber­
propagated plants" are excluded 
from the benefits of the law. 

An inspection of this patent and 
the drawing which constitutes a part 
of it, shows that it is for a "climbing 
or trailing rose," and that apparently 
the only identifying characteristic 
which serves to distinguish it from other 
climbing and trailing roses is its so­
called "everblooming habit." 

The claim of the patent is as fol­
lows : ,"A climbing rose as herein shown 
and described, characterized by its 
everblooming habit." 

This claim must be read in connection 
with a disclaiming clause found in the 
patent, which reads : "No claim is made 
as to novelty in color or other physical 

*"Asexual Reproduction.-Fiss ion.-The sim­
plest  form o f  asexual reproduction i s  called 
fission. I t  i s  restricted to unicellular organ­
isms and is the sole  method of reproduction 
employed by the most primitive p l ants. I t  con­
sists merely in the division of  a s ingle-celled 
individual into two protoplasts of  equal size.  
These two new individuals, produced by fis­
sion, together contain all the materials o f  the 
single parent cell." 
"Textbook of General B otany, "  Holman and 
Robbins. Published by J ohn W i ley & Sons, 
Inc.,  New York. 

By 0 R S O N  D. M U N  N 
Member of the New York Bar 

characteristics of the individual blos­
soms, nor as to the foliage or growing 
habits of this rose other than as de­
scribed above. "  

The patentee has this to say as 
to the "everblooming habit" : " When 

Aug. 18, 1931. 

~ Flg 2  

H. F. BOSENBERG 
CLumlNil Oft TRAILING JlOSI 

FUed Au,. G. 1.130 

FIg. I 

Plant PaL 1 

INVENTOR. 
Henry P. Boscnberg. 
",. <D�� 

Reproduction of drawings accompany­
ing specifications for Plant Patent No. 1 

grown in the latitude of New Bruns­
wick, New Jersey, my new climbing 
rose, named 'The New Dawn' and il­
lustrated herewith in exact drawings 
from photographs, provides a succes­
sion of blossoms on a single plant from 
about the end of May to the middle of 
November, or until stopped by frost." 

Patents for plants, like patents for 
other inventions, secure to the owner 
of the patent the right to exclude all 
others from exercising the invention, 
or from "infringing," as it is technically 
known. The interpretation of this patent 
and the scope of the rights secured to 
the patentee, if it shall ever be used 
as a basis of a suit for infringement, 
will raise some nice questions, not only 
of law, but in the science of botany. 

Congress recognized that the gra;t­
ing of such patents might require of the 
Commissioner of Patents a knowledge 

of botany which he may not possess, 
and it therefore provided that "The 
President, by executive order, may 
direct the Secretary of Agriculture to 
furnish the Commissioner of Patents 
such available information of the De-

partment of Agriculture, or to con­
duct through the appropriate bureau 
or division of the department such 
research upon special problems 
( submi tted by the Commissioner of 
Patents ) ,  or to detail to the Com­
missioner of Patents such officers or 
employes of the department, as the 
Commissioner may reque�t for the 
purposes of carrying this Act into 
effect." 

How shall these plant patents be 
interpreted ? What are the 

rights secured ? What do they cover ? 
All these questions must be asked by 
one who desires to respect such pat­
ents and not be charged with in­
fringement, as well as by the courts 
who may be called upon to enforce 
such patents against infringers. How 
are we to identify infringements ? 
For example, "Plant Patent No. 1" 
claims as the peculiar characteristic 
the "everblooming habit" of the 
climbing or trailing rose. This char­
acteristic, "a succession of blossoms 
on a single plant from about the 
end of May to the middle of Novem­
ber," is apparently the distinguish­
ing characteristic of such a rose 
plant "when grown in the latitude of 
New Brunswick, New Jersey." Would 

this characteristic be the same if such 
rose plants were grown in Charleston, 
South Carolina, or in Portland, Ore­
gon, a city famed for its roses, or in 
any other part of  the country ? 

Sec. 4884, as amended by the Act 
of Congress referred to, provides that 
such a plant patent grants to the 
patentee, his heirs or assigns, for a 
limited period ( 17 years from its date)  , 
" the exclusive right to reproduce 
asexually the plant." 

It would seem that the exclusive 
right granted by this provision can be 
of little commercial value to the pat­
entee. However, the true value of a 
plant patent can be determined only 
after a legal battle has been fought and 
ultimately decided by the Supreme 
Court. Such a decision will have a defi­
nite bearing on the future success of 
all plant patents granted. 
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In the previous two numbers 
photographs taken at Mount 
Wilson Observatory by Dr. 
Ferdinand Ellerman of the Ob· 
servatory staff were shown. At 
left and �t right are two more 
of this series. The first one is a 
view looking east from the Ob­
servatory, showing the moun­
tains in typical autumn condi­
tion. The one at the right 

THE HOTTEST PLACE IN THE UNIVERSE 
By H ENR Y NORRIS R U SSELL , P h . D .  

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 

THE question "What keeps the stars 
shining ? "  is far from being fully 
answered, but the answer has been 

one of the most fertile sources of new 
ideas in astrophysics. We told last 
month of the possibility that the inter­
nal supply of heat may be maintained 
by the building up of atoms-hydrogen 
being, so to speak, the fuel and the 
heavier atoms the ashes-and touched 
only casually upon the alternative pos­
sibility that a still greater source of 
heat may be found in the destruction of 
atoms-the disappearance of the elec­
trical charges of which they are com­
posed and the liberation of the enorm­
ous corresponding amount of energy. 
Such a process would be more than a 
hundred times more powerful as a 
source of heat than atom building. May 
we believe that it really happens within 
the stars ? 

"Doctors disagree" very decidedly 
about the answer, but so much of in­
terest is involved in their very disagree­
ment that the unfinished tale is worth 
telling. 

The trouble is that our present knowl­
edge of atoms indicates that, while the 
transformation of matter into energy 
is theoretically possible, it should hap­
pen only at exceedingly high tempera­
tures. Atom building, according to 
Professor Atkinson, may happen inside 
the star s at temperatures of about 20-
000,000 degrees. But, according to the 
recent work of Professor Milne of Ox­
ford, the disappearance of atoms with 
the heat would begin to occur only at a 
temperature thousands of times greater. 
So, before we can say very much more 
about this problem, we must find out 
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if we can how hot the stars are inside. 
We could do this if only we knew 

what the density and the pressure of 
the gas were at a given point inside the 
star, say at the center. To be sure, we 
would have to know also something 
about the nature of this gas-the aver­
age weight of the particles of which 
it is composed. But inside a star we 
know that the atoms are thoroughly 
broken apart into loose electrons and 
heavy nuclei, and the heavier the nu­
cleus the more free electrons there are 
to bring down the average, which comes 
out much the same for all kinds of 
atoms. The simple assumption that the 
average weight is that of an ordinary 
hydrogen atom will lead us to about 
the right temperature. If the gas is 
really composed of metallic vapors our 
first estimate must be approximately 
doubled. If it is all hydrogen it must 
be halved ( because each hydrogen atom 
is split into two parts ) .  But we will 
very rarely be wrong by more than a 
factor of two. 

SUPPOSE now that we had a mass of 
gas as big and heavy as the sun 

and that it was of uniform density 
throughout. Very simple calculations 
then show that the temperature at the 
center, on our standard assumption, 
would be 11 ,000,000 degrees, Centi­
grade. For different materials it would 
vary from 5% to about 25 million. Of 
course there is no reason to suppose 
that the sun or any other star is of 
uniform density. There is no doubt that 
the surface is far less dense and the 
center much denser than the average. 
If we knew how much greater the 

density was at the center and how it 
diminished toward the surface, to cal­
culate the pressure would be a perfectly 
definite problem. The greater the cen­
tral density the greater the pressure 
there. But the two rise together, so that 
the temperature, which depends on the 
ratio of the two, does not change so 
much. It can be shown indeed that, 
even if the central density were a hun­
dred times the average for the whole 
star, the central atom would at most 
be only a little more than four times 
the value already calculated. Unless the 
central condensation is greater than 
this, the temperature at the sun's center 
must be between 5 and 100 million de­
grees-which is not hot enough to per­
mit the annihilation of atoms, though 
adequate to set off the atom building 
processes. 

For stars of different masses and 
sizes ( but built alike as regards the 
increase of density toward the center ) 
the temperature should be proportional 
to the mass divided by the radius. Ap­
plying this rule to the numerous stars 
whose masses and diameters we know 
or can estimate, we find that the cen­
tral temperature should be a good deal 
the same as in the sun for all the stars 
of the "main sequence," which includes 
Sirius, Procyon, the sun, and the faint 
and red dwarf stars. The very white 
and massive stars, like those of Orion, 
may be two or three times as hot inside. 
For the cooler giant stars such as 
Capella, Arcturus, and Antares the in­
ternal temperatures come out much 
lower. The only stars which can be 
much hotter inside than the sun ( pro­
vided always that they are built in-
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shows fog on the same moun­
tains, a summer condition. Fea­
ture·by-feature comparison of 
the two photographs will reveal 
that the fog·surrounded "hill" 
of the one is the mountaintop 
of the other. A fog cascade is 
seen to be pouring out of the 
more distant valley across the 
shoulder of the nearby ridge, 
very much as if it were water 

tern ally in more or less the same 
fashion ) are the white dwarfs, like the 
Companion of Sirius, which are of very 
small size and high density. The cen­
tral temperature of such a star may be 
20 or 30 

"
times as great as the sun's, 

and may reach a billion degrees or per­
haps more. 

If stars of other kinds ( that is, the 
vast majority of those visible with our 
telescopes ) derive their energy from 
the annihilation of atoms inside them, 
it appears that they must possess an 
enormous concentration of mass toward 
the center. It will not suffice if the cen­
tral density is 100 or even a 1000 times 
the average ; there must be a small cen­
tral core in which the density is some­
thing like 1,000,000 times that of a 
star as a whole. 

THERE is nothing physically absurd 
about the existence of such a dense 

core. The "stripped atQms" inside a 
star are of exceedingly small size, as 
are also the free electrons, and under 
sufficiently great pressure they might 
be crowded together far more closely 
than is possible for atoms of ordinary 
matter in which the outer "orbits" of 
the electrons are of much greater di­
mensions. Eddington pointed out some 
years ago that this remarkable condi­
tion of matter occurs in the interior of 
the white dwarfs. But it is only recently 
that the possibility of a similar dense 
region inside ordinary stars has been 
seriously considered at Milne's sug­
gestion. 

We can calculate most of the proper­
ties of the gaseous matter inside a star 
fairly well, including the opacity or 
the resistance which it offers to the 
escape of heat toward the surface. If 
we could only calculate also from theo­
retical considerations the rate at which 
heat is produced in each part of the 
gas it would be possible by a rather 
complicated calculation to find just 
what internal distribution of density 
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would give an exact balance between 
the heat produced inside each part of 
the star and that which escapes to the 
surface, and so find out j ust how the 
star was built. Unfortunately, nobody 
yet knows definitely how the heat is 
produced nor at what rate, so that the 
best anyone can do is to make some 
reasonable guess about it and work out 
the consequences. Several investigators 
have tried this, among them Milne. 
Starting with simple assumptions which 
had already led Eddington to his well­
known model with the central density 
54 times the average, he found that 
other solutions were also mathemati­
cally possible in which the central 
density was enormously greater. These 
had one disadvantage : at the very 
center the density came out infinite ! 

This seemed absurd at first glance, 
but it depends on the assumption that 
the simple "gas laws" which were used 
in the calculations hold good, no mat­
ter how greatly the gas may be com­
pressed. There is good reason to believe 
that this is not true, and that even 
under the highest pressures a gas could 
not be compressed beyond a certain 
limiting density. If this fact should be 
taken into account mathematically the 
solutions would doubtless lead, not to 
an infinite density but to a small region 
at the center where the material com­
pressed by the weight of the overlying 
layers reached almost the highest pos­
sible density-that is, j ust the small 
dense core which we have seen is the 
sine qua non for a very high central 
temperature. 

The first stages of the diminished 
compressibility can be worked out from 
the quantum theory, and it is found 
that in the interior of a smallish star, 
say of half the mass of the sun, the 
density would reach several hundred 
times that of water, but get no further. 
A mass of  gas with its center in this 
condition, and of course with layers of 
ordinary compressed gas of lower den-

305 

sity in its outer regions, would be very 
strikingly similar in size and density 
to the actual white dwarfs, and it ap­
pears that these once problematical 
bodies are beautifully explained by 
Milne's calculations. 

Inside more massive stars, where the 
pressures are still greater, it appears 
that the density may be still greater. No 
one has yet dared to set a limit, but it 
may be very high indeed. 

IT is possible, then, that many or in­
deed all of the stars have at their 

very centers small, enormously dense, 
and exceedingly hot regions within 
which the annihilation of atoms may ac­
tually be taking place. If this is true 
these minute cores may be the sources 
of practically all the stars' heat supply, 
the outer regions acting only as a 
blanket to keep it from escaping too 
fast. 

Whether this picturesque state of 
things actually occurs, and if so where 
among the stars, must remain uncertain 
until theoretical physics is in a position 
to predict more about the heat generat­
ing process. But the recognition of its 
possibility is a step forward. 

A few years ago Eddington, writing 
upon this problem at a time when it 
appeared reasonable to believe that the 
internal temperatures of  ordinary stars 
were at most of the order of 50,000,000 
degrees, referred to the difficulty that 
such a temperature seemed theoretically 
"inadequate to account for any appre­
ciable annihilation or transmutation of 
matter," but concluded : "We do not 
argue with the critic who tells us that 
the stars are not hot enough for this 
process ; we tell him to go and find a 
hotter place." 

Sir Arthur's j est was much appre­
ciated by his colleagues, but for some 
years his challenge went unanswered. 
Now Prof. Milne has met it seriously 
and it may be that the "hotter" place 
really exists.-Lowell Observatory. 



FORD, THE PRACTICAL 

MANY titles have attached them­
selves to Henry Ford_ He is 
variously referred to as the auto­

mobile king, the world's richest man, 
Ford the educator, Ford the philoso­
pher, and Ford the farmer- Aside from 
his automotive plants that extend 
around the globe, he personally main­
tains a huge private hospital , an even 
larger educational institution-the 
Edison Institute of Tech­

By E D W I N  P. N O R W O O D  

with fussy or what we are pleased to 
call "peppy" men. He has never been a 
believer in the modern "pep" philoso­
phy. He surprises men with the amount 
of time he has. He has time for every­
thing except watching the clock. Instead 
of confining his activities to a certain 
number of  "office hours," and then rac­
ing through them, he utilizes all or any 
part of each 24 hours. Though sponsor 

graduates. He works at the bench with 
them, as they seek new uses for the 
earth's products. 

"What do you call yourselves ? "  the 
writer recently asked one of these youth­
ful chemists. 

"Students," was the response. "That 
is what Mr. Ford says he is, you know." 

At two in the morning this same man 
may be working in his own laboratory 

which is built into his home 
nology-and operates Trade 
Schools for boys. A recent 
compilation reveals that his 
activities embrace fully 35 
maj or occupations, trades, 
and manufacturing lines, 
to say nothing of minor 
ones. And yet first, last, and 
all the time, he is, more 
than anything else "Ford, 
The Practical." 

O F the many articles that have been written about Ford 
and Ford methods, some have been commendatory 

while others have been censorious. Only too often these 
articles express personal opinions and may or may not 
be accurate in detail. The writer of the accompanying 
article, however, bases his discussion on the evidence of 
his own eyes, having had the opportunity to observe Mr. 
Ford almost daily-and at all times during the day's 
work-for many months. He thus is able to picture a side 
of Ford that is little known, a side which, whatever may 
be one's personal opinion of the m an, provides for all 
an object lesson in perseverance and attention to details. 
There is no doubt that industry has learned something 
from his methods. May it not also learn something from 
the man himself and particularly from a consideration of 
his way of getting things done?-The Editor. 

at Dearborn. Waking in the 
night, he gets an idea. And 
with Henry Ford, an idea 
is a worthless thing unless 
steps are taken to proj ect 
it in practice. Of him, Edi­
son has said, "I  take off my 
hat to Ford for his knack 
of finding the best and 
simplest way to do things 
mechanical that baffle ex-

Looking back over three 
score years to his child­
hood, he recently remark­
ed, "My toys were all tools. 
Thev still arc." 

The sole difference be­
tween that day and this is 
that the kit has grown greatly in sizp. 

Picture, if you will, a motor truck 
chassis raised upon j acks. Seated un­
derneath, on chance-may-offer boxes, 
are several men in animated discussion 
-one gray haired and wiry of build. 

Again, visualize a pleasure car stand­
ing on the floor of an experimental 
laboratory and once more the gray 
haired man in earnest discussion with 
another- Suddenly you see the older man 
motion to the other. You see them hitch 
themselves under the car, roll on their 
backs, and continue their debate. 

F
OCUS such scenes in the mind's eye 
and you will have a mental picture 

of Henry Ford in action_ You will have 
an idea of that forthrightness of move­
ment characteristic of him when getting 
at some mooted point relative to one of 
those cars or trucks, more than 20 mil­
lion of which have borne or still bear 
his name. 

There is an old saying that forthright 
men "take off their coats." Ford doesn't 
waste that much time. He is too quick 
in thought, in action, and in speech for 
that. 

And yet nothing in which he has a 
hand is ever done in a hurry. The atmos­
phere around Henry Ford is one of 
calm. He does not surround himself 
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of  the eight-hour day and five-day week 
he would be the last man in the world 
to apply any such rule to himself. He 
reduces

' 
11urry, not by crowding time 

bllt by making use of all that is at his 
disposal. 

It cannot be said that Henry Ford is 
irregular in his habits of work ; yet he 
has no routine. It is never certain where 
he will be at a given time. He starts 
out in the morning and goes where his 
"hunches" lead him. But he is always 
somewhere, doing something. It is not 
at all surprising to find him in the Dear­
born shops at 6 :30 A . M .  On these visits 
it  is said of him that he sees more in 
1 0  minutes than most eyes take in dur­
ing as many hours. 

Several years ago he noted a man 
using emery paper on a motor block. 
Two hours later an order had gone out 
to dispense with this article in connec­
tion with all operations where flecks 
from such paper might become em­
bedded in bearing surfaces. That one 
glance and that quick decision started 
a months' long quest for an abrasive 
that would do the work yet not endanger 
the life of car parts so vital as crank­
shafts and cylinder blocks. 

Evening often finds him in the re­
search laboratory that he has erected .in 
Greenfield Village for his Trade School 

perts." 

N IGHT work is no new 
experience to him. It is 

but a repetition of what he 
did 40 years ago when he 
labored with his first gas 

buggy on Bagley street, in Detroit. At 
68 he is still finding better ways of do­
ing things. 

He is a good sleeper, but he finds a 
total of six or, perhaps, seven hours 
sufficient for him. He has an office but 
is seldom in it. His appointments are 
usually kept in some one of a dozen 
offices other than his own. If yours is 
with him you will find him essentially 
"easy to meet." A laden office boy drops 
a paper and Henry Ford picks it up 
for him. He speaks to everyone who 
passes him or whom he passes. Nine 
times out of ten he stops to shake hands. 

He is modest but this is the result of 
innate philosophy rather than meek­
ness. Recently a caller congratulated 
him upon his "inventions connected 
with the first automobile." 

"I never invented anything," he an­
swered. "Everything is here. We just 
put old things to new uses." 

In other words, as he sees it, all the 
laws of mechanics have always existed. 
Thinkers have merely ferreted them out 
and put them to practical use. Thus it 
follows that he believes anything can 
be done. Nothing is impossible. 

"The newest, latest thing in existence 
is a person ; the finest thing in the world 
is mind. The coarsest thing is the earth. 
Bring mind and matter together and 
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almost anything is likely to happen." 
He refuses to give up. He has no use 

for a quitter, much less a loafer. If a 
man says to Henry Ford, "I can't do 
that," Henry Ford usually takes him at 
his word, unless his keen eyes inform 
him that the man can do it. Many have 
found they can do the impossible for 
him. He often quotes, "My friend is he 
who makes me do what I can." When a 
young man bristled somewhat at Ford's 
correction, Ford simply said, 

"Look here, I don't waste time try· 
ing to fix anything that's not worth fix· 
. 

" lng. 
The left handed compliment induced 

the young fellow to go after his prob· 
lem again. 

The manner in which the man works 
is illustrated by a story of a certain part 
now used in the Model A engine. Mr. 
Ford had himself conceived the idea of 
a simplified assembly. To reduce the 
part to the desired simplicity required 
machinery which would fashion two 
split guide bushings and hold their out­
side diameter, when paired around the 
stem, to within three ten· thousandths of 
an inch. All else was ready for produc· 
tion. Then weeks and even months 
passed while men worked to produce 
the needed part. Finally some of  the 
staunchest men in the plant began to 
doubt. One of them decided to have it 
out with "the boss." He reported the 
lack of progress. 

"How many have we made ? "  Ford 
asked. 

"There they are-probably a hundred 
of them." 

"And how many of them are right ? "  
"Not more than two o r  three." 
"Two or three ! "  Ford shot back. 

"Then we've got it ! Just go ahead and 
make them all like those two or three." 

TRANSLATE the foregoing para· 
graphs into higher wage scales for 

men, shorter hours and shorter weeks 
for labor, quantity production by means 
of  conveyor lines-any number of 
things-and they will tersely tell ex· 
actly the same story. 

"To see a thing clearly in the mind 
is to make it take form," Henry Ford 
will tell you. "Concentrate on a j ob 
and you will attract all the. things neces· 
sary to accomplish it. You attract the 
things to which you give a lot of 
thought. I have had to quit many j obs 
and wait-because I hadn't spent 
enough thought on them." 

Henry Ford has always had sufficient 
means to carry on even his earliest en­
gineering experiments. This statement 
will probably come as a surprise to 
many readers, for popular notion runs 
to the contrary. People are incorrigibly 
romantic where public men are con­
cerned. If a man reaches the White 
House, they like to think he came from 
a log cabin. If a man attains wealth 
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they prefer to believe he rose from ex· 
treme poverty. Many stories have been 
told of Henry Ford's early poverty. 
There is the mythical turkey that he 
could not afford on Thanksgiving ; 
and the legendary milk he could 
not provide for a sick baby. The fact 
is, the Fords were well·to·do for 
their times. Ford's father was a war· 
den of the Episcopal church, a justice 
of the peace, the owner of a first 
class farm, and the possessor of a home 
which even in this day would be rated 
comfortable. Henry Ford himself has 
always been able to support himself on 
a well-to-do scale. When he worked in 

.a saw mill he owned the mill. While it 
is true that his highest wages prior to 
entering motor manufacturing were 100 
dollars a month, it is to be remembered 
that such an amount 30 years ago was 

considered a top-notch salary. The truth 
is, there has been no poverty interlude 
in Henry Ford's life. He has always 
found something to do. Indeed, his ex­
perience with work lies at the basis of 
his personal philosophy : that if a man 
starts to work at anything useful, 
whether he is hired to do it or not, he 
has set in operation forces which will 
link him with necessary support. He is 
convinced that every man has a self 
starter which will always work, given 
the proper incentive. 

What of his present wealth ? Again 
the approach is that of the engineer : 

"Wealth is only a tool to do things 
with. It is like the fuel that runs the 
furnace or the power that turns a wheel 
-only a means to an end. And the end 
is a better sort of life for the last 
family." 



ARE THERE CREATURES LII(E 
By E D  W I N  L I N  C O L  N M 0 S E L E Y 

Professor of B iology. 
Ohio State College 

AS Alexander of old yearne

. 

d for more 
ft worlds to conquer, so modern 

man, having conquered land and 
sea, and at last the air, would like to 
extend his. activities to other realms. 
What is the evidence that he could 
exist on other worlds or that some of 
the heavenly bodies are already peopled 
with man-like creatures ? 

New interest in this absorbing ques­
tion has been aroused by recent deter­
minations of the temperatures of some 
of the planets_ We do not expect to 
find life where water could not exist 
except in the form of ice or steam_ If 
we consider the vast distances that 
separate us from even the nearest of 
the heavenly bodies, it seems almost 
inconceivable that we could ever 
ascertain the temperature of any of 
them. This feat has been accomplished, 
however, not with thermometers but by 
using very sensitive galvanometers con­
nected with miniature thermo-couples 
in vacuum cells. By directing a very 
large telescope toward one of the nearer 
planets and concentrating the rays 
upon a thermo-couple it has been pos­
sible to find out approximately the 
planet's temperature_ This differs on 
different parts of the planet, just as it 
does on the earth_ Likewise the tempera­
ture at one place changes as the planet 
turns on its axis and exposes the place 
to more or less of the sun's rays. In 
this way it has been found that the 
temperature of the equatorial region of 
M�rs rises, when the sun gets high in 
the heavens, to some 500 Fahrenheit or 
high.er. 

THEHE is evidence that oxygen ex­
ists in Mars' atmosphere, as well as 

a little water vapor, although probably 
less than in the air above the deserts 
on the earth. The atmosphere of  Mars 
appears to be less dense than that at 
the top of  Mount Everest, which no 
human being has yet been able to reach 
because of insufficient oxygen in such 
a rarefied atmosphere. 

Inasmuch as the temperature of the 
equatorial region of  Mars rises well 
above the freezing point in the middle 
of the day and both water and oxygen 
are probably present, it may be stated 
that as yet we know nothing that would 
absolutely preclude the continued ex­
istence of life upon that planet, al­
though conditions there seem less 
favorable for life than on the most 
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desolate parts of the earth. On the other 
hand, there is no evidence which ap­
peals to the maj ority of astronomers 
that life of any kind actually exists on 
Mars. The dark areas, which were for­
merly interpreted as due to vegetation, 
have been found to have a higher tem­
perature than the other parts of Mars' 
surface, whereas if they were covered 
with trees or other plants they should 

-

"If there were a building on 
Mars 100 times as large as the 
Capitol of the United States, it 
could not be seen with the best 
telescopes on the earth. • • • ." 

-

be cooler. They are probably lower and 
more moist than the surrounding re­
gions. 

If there were a building on Mars 100 
times as large as the Capitol of the 
United States, it could not be seen with 
the best telescopes on the earth, al­
though with these telescopes it is pos­
sible at times to observe the tiny 
satellites that revolve around the planet. 
This is equivalent to seeing a baseball 
at a distance of some 200 miles. No liv­
ing thing, even if 10,000 times the size 
of an elephant, could be detected at 
the distance of Mars or of any other 
planet. 

With the exception of the moon and 
sun no other heavenly body is so well 
known as Mars. Venus, as she follows 
her path around the sun, comes nearer 
to us than Mars ever does. But when 
nearest, Venus is between us and the 
sun, so that in looking at her we must 
face the sun or the brilliantly illumi­
nated sky near it and-what is more im­
portant-look at the side of  Venus 
which is dark because it is turned away 
from the sun and so is not illuminated. 
Moreover, this planet seems to be com­
pletely enveloped in clouds all of the 
time, so that even with the best tele­
scopes no permanent markings are vis­
ible. But spectroscopic examinations of 
the light from Venus indicate that the 
quantity of oxygen in her atmosphere 
is quite too small to sustain life. 

As to other planets in the solar sys­
tem and their satellites, their great dis- .. 
tance or the circumstance that they 
are continually enveloped in clouds has 
prevented our learning much about 
their fitness for life. Mercury, the near-

est planet to the sun, probably keeps 
the same side continually facing the 
sun, just as the moon continually pre­
sents the same side to the earth. The 
side of Mercury which is receiving heat 
from the sun is too hot and the other 
side too cold for any life. In a narrow 
region along the border of the hot and 
cold parts it is conceivable that living 
things could exist. 

The planets more remote from the 
sun than Mars have such a low density 
as to indicate that there is nothing solid 
in them, unless it be in the central part. 
Moreover, it is probable that all of 
them are too cold to sustain life. 

So far we have been considering the 
possibility of human life on plan'ets 
which in the remote past formed parts 
of the sun and still continue to accom­
pany the sun in its j ourney through 
space. As the earth is also one of the 
children of the sun, it never wanders 
so far from the others that light re­
quires more than a few minutes to 
traverse the space that intervenes. Let 
us now leave the solar system and turn 
our attention to other parts of the 
Ul1lverse. 

ALTHOUGH the stars do not appear 
.tl. to be more remote than the plan­
ets, yet all are so distant that the light 
which enables us to see them has been 
years, instead of minutes ,  in reaching 
us. Only a few thousands of stars can 
be distinctly seen with the unaided eye 
but many millions are visible with 
telescopes, and still other millions have 
heen photographed with long expo­
sures of plates in cameras attached to 
large telescopes that are moved by ac­
curate clocks to prevent the earth's 
rotation from shifting the image on the 
plate. Because of  their great distance 
these telescopic stars are so faint that 
the combined light from a million of 
them would not be perceived by the 
retina of the human eye. Yet among all 
these millions of  heavenly bodies not 
one could in its present condition sup­
port life of any kind. All are too hot. 
H they were not so hot as to emit a 
strong light, they would be invisible 
from the earth. We call them stars but 
if they were no farther from us than 
the sun most of them would appear to 
he fully as large and brilliant as the 
sun, if indeed their heat did not de-
stroy us. . 

The only visible heavenly bodies 
which are cool enough to support life 
are memhers of the solar system­
bodies which revolve about the same 
sun around which the earth revolves. 



OURSELVES IN OTHER WORLDS ? 
One of these, Jupiter, is some 1300 
times the size of  the earth. If it were 
removed from the solar system and 
placed in the neighborhood of the near­
est star it would not be visible with the 
best telescope on earth, unless it were 
to give out many times as - much light 
as it or any other planet gives out now_ 

While it is probable that no life of 
any sort exists on a single one among 
the many millions of  bodies which have 
been seen in the heavens, the case may 
be different if we consider those that 
have not been seen. We are inclined 
to underestimate the importance of 
many of those things which we are not 
able to behold with our eyes. We know 
from the motions of certain stars, to­
gether with the fact that at regular in­
tervals they become dimmer and after 
a short time regain their brightness, 
that they are accompanied by dark com­
panions which at such times shut off 
part of their light. It may be that many 
visible stars are associated with others 
which we cannot see and which in their 
revolutions do not come between us and 
their bright companions. Moreover, it 
was at one time thought that most of 
the stars resemble the one we call the 
sun in having a retinue of planets. Their 
distance from the earth is so great that 
if this were true we should not be able 
to see these planets. Of  late years, how­
ever, many astronomers have believed 
that the sun is nearly exceptional in 
having planets about it. Our sun is 
believed to have given birth to the 
bodies that revolve around it, as the 
result of  some great star passing so 
near as to cause a prodigious tide and 
disruption which tore them away from 
it. Only once in the billions of years of 
solar history has such a thing happened 
to the sun. To most of the stars it may 
never have happened_ They are so far 
from other stars that approaches close 
enough to evoke any tidal disruption 
would not by chance occur in many 
billions of years.' 

RECENTLY this idea has been modi· 
fied by the following consideration : 

The part of the universe which we call 
the Milky Way or galaxy, and which 
contains virtually all the stars which 
can be seen individually even with the 

'Sir James Jeans estimated in 1928 that a 
given star's chance of forming a planetary 
system by this method would be one in 500,-
000,000,000,000,000 years. Taking our own gal­
axy, with 1 00,000,000 stars, he calculates that 
one star in each 100,000 would have a Usolar" 
system ; that is, theoretically, there would be 
1 000 such systems in the galaxy. Of course, 
as Sir James would be the first to admit, such 
calculations are not exact because direct data 
on which to base them are lacking. But they 
do at least give some idea.-Editor. 

aid of the largest telescopes, has long 
been expanding. The stars of which it 
is composed are probably kept from 
wandering beyond the region of the 
galaxy by the attraction of the whole 
mass. In recent years we have learned 
that radiation from a hot body causes a 
gradual reduction of its mass. For tril­
lions of years the stars of the galax� 
have been radiating vast quantities of  
energy and so their mass has been de· 
creasing. Accordingly their power to 
attract one another has been decreasing 
and so they have become more widely 
separated than they were formerly. 

By E. C .  Slipher. Lowell Obser�atory ( Sanger) 
Mars. The pair at top are direct 
photographs, the larger one below 
is a drawing, and the remaining 
one is a photograph of the same 
drawing made at a distance through 
same telescope as were the top pair 

This means that trillions of years ago 
the stars of the galaxy were not nearly 
so far apart as now and so the chance 
of near approach to other stars in the 
galaxy was much greater than now, 
affording more frequent occasions for 
disruption. Consequently, many stars 
may, like the sun, be accompanied by 
a retinue of  planets and satellites. 

If, however, of all the stars known to 
the astronomers-that is, all the stars 
in the entire universe---only one in a 
thousand has any planets revolving 
around it, and if in turn only one in a 
thousand of these planets possesses 
enough water and such an atmosphere 
and temperature as would make life 
possible, still the number of  such plan­
ets capable of  supporting life would 
amount to millions. 

In view of what precedes we may say 
that in the present state of  our knowl· 
edge of the universe we have reason 
to infer that the earth is only one of 
many orbs that are fit for the abode of 
living things. However, worlds that are 

suitable for life would never become 
inhabited unless at some time living 
creatures had been carried to them or 
else had originated upon them. We 
know nothing of the origin of life upon 
the earth. So far as our observation 
goes every individual has come from 
some individual that existed before. 
This is true of both plants and animals. 
We know of no instance of  even the 
lowliest form of living things spring­
ing into existence without a parent or 
parents. That they have done so some­
time, somewhere upon the earth, seems 
less improbable than that the first life 
was brought to the earth from some 
other place. 

IF, however, life has originated once 
upon the earth, then why may it 

not have arisen more than once ? If 
within our own time life had originated 
again and again in the ocean, our 
failure to observe it would not be reo 
markable, when we consider how ig. 
norant we still are of many of the 
higher and larger forms of marine life, 
to say nothing of  those of  microscopic 
size. Outside the ocean it seems im­
probable that life ever has originated 
upon the earth. All freshwater crea· 
tures and all terrestrial forms of life 
have probably been derived in the 
course of ages from those that lived 
in the sea. For this reason it is prob­
able that on those celestial orbs which, 
like Mars, are without seas, life has 
never started. 

Every organism seems to be well 
adapted by its structure and habits 
to live successfully in the region where 
it is found. That those regions from 
which it is absent are unsuited to its 
existence is a natural inference, but is 
far from expressing the whole truth. 
No one ever saw a starling in Cleve· 
land, Ohio, until recently. Now thou­
sands may be seen at one time in the 
air over Cleveland's public square. The 
ocean was an insuperable barrier to 
European starlings, English sparrows, 
and ring·necked pheasants. Yet, when 
brought to America by man, they 
thrived as well or better than in their 
native land. The same is true of rab­
bits taken to Australia and New Zea­
land. The former absence of those 
creatures from certain continents was 
due to their inability to cross barriers 
and not to unsuitable climate or other 
environmental factors of the unoccupied 
territory. 

In view of these facts it is clear that 
we are not warranted in assuming that 
every form of life which could main· 
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tain itself in any continent is to be 
found there. Those which are actually 
there are but a fraction of the myriads 
for which climatic and other conditions 
would make life possible. It would be 
even more unreasonable to suppose 
that every celestial orb, where tempera· 
ture, atmosphere, and moisture re­
semble those on the earth, is inhabited 
by creatures closely resembling those 
that live on the earth. If there are very 
many bodies in the heavens whose ex­
teri�r closely resembles the earth's ex­
terior, it is quite possible that on some 
of them a somewhat similar flora and 
fauna has developed. 

That a person would ever be able to 
fly across the ocean seemed a foolish 
speculation a few years ago. Now the 
younger generation is ready to believe 
that human ingenuity will sometime 
make it possible for a person to be car­
ried bv a rocket or some other device 
to am;ther planet. They will at least 
admit that colonization of other orbs 
by people from our own has not yet 
taken place. 

WE are so much concerned with 
the life of man that to think of a 

world teeming with living things, but 
without any people, requires quite a 
stretch of the imagination_ Yet our own 
world for hundreds of millions of years 
supported plants and animals of a great 
number and variety without any that re­
semble man more than a fish or frog. 
The time that has elapsed since the 
first human beings appeared may be a 
million years, but it is only a very small 
fraction of the time since life first 
started on the earth. If several of  the 
planets, or the satellites which accom­
pany them in their revolutions around 
the sun, were able to support life, it 
seems improbable that in the course of 
their slow development they would ar­
rive at the stage where human beings 
would come into existence at approxi­
mately the same time as on the earth. 

The fallacy of assuming that human 
l ife must exist in all those places where 
such life is possible may be shown in 
other ways. Before the ancestors of the 
Indians and Eskimos came to America 
from the Old World, there was no crea­
ture on this side of the earth more like 
man than are the prehensile-tailed 
monkevs of South America. Yet man 
had be�n living in Eurasia for hundreds 
of thousands of years. Were it not for 
his migrations, America would be with­
out human inhabitants now and prob­
ably for all time. If men have never 
originated in the Western Hemisphere, 
where conditions for human life are 
so favorable, how much likelihood is 
there of  their evolving on a planet 
whose physical conditions probably dif­
fer from those of the earth to a much 
greater extent than the Western differs 
from the Eastern Hemisphere ? 

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

Man does not bear a strong re­
semblance to anything in the animal 
kingdom except the mammals. It is in­
conceivable that he could have de­
veloped from any other class. It is 
probable that all the mammals now 
existing on the earth had a common 
origin ; in other words, that their an­
cestors did not spring up independently 
in different places and in different 
geological periods. If no creature bear­
ing so close a resemblance to a man 
as does a squirrel or a horse has ever 
originated anywhere in the world except 
by descent from the common ancestors 
ilf the m:nnmalian class, it seems im-
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Drawn by G. Van BiesbroE'rk, Y('fkes OlJser\"utol'Y 

Drawing of Mars, through the 40-
inch telescope. Extension at ter­
minator is a cloud. The other 
sketches show the apparent effect 
of the planet's rotation on it 

probable that creatures moulded in our 
own form have arisen otherwise on 
other orbs. 

It is possible that in more than one 
place on the earth Nature has re­
peatedly produced the beginnings of 
mammalian life and that these begin­
nings have been unable to survive be­
cause of competition with mammals 
that had progressed farther and became 
more highly developed. In that case 
there seems to be no reason why crea­
tures having many of the characteristics 
common to mammals on earth may not 
have evolved elsewhere. 

If there are mammals, or animals 
much like them, living on many distant 
celestial spheres, the chance of manlike 
creatures having evolved on some of 
those spheres seems quite possible. That 
any of them closely resemble us seems 
less likely. The aborigines of Australia 
are descended from ancestors who in an 
early period of human development 
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were separated from other people and 
have been isolated from the inhabitants 
of other continents until recent times. 
They differ from us in many ways. They 
have no domestic animals and do not 
cultivate the soil, but subsist on fish, 
lizards, snakes, insects, and such other 
animals as they can kill. They have no 
fixed abode, but when the weather is 
inclement they make a rude shelter of  
bark or brush. They wear little or no 
clothing. They never acquired the arts 
of weaving, pottery-making or smelt­
ing of ores. They have no bows and 
arrows, to say nothing of more formid­
able weapons, no written language, and 
according to some observers, no re­
ligion. Their women are slaves and are 
frightfully maltreated. Yet we call these 
Australians human. Like ourselves they 
are able to walk erect after attaining a 
certain age. Their hands are serviceable 
for more purposes than are the hands 
of apes, and they have greater intel­
ligence than apes. Their features are 
on the whole rather more like ours than 
those of any of the apes, although many 
people of our race would hesitate to 
call them human. 

No instance is known of any of the 
types of animal life which had 

flourished in past ages and which had 
become wholly extinct ever having 
been evolved again in the course of 
the world's history. So many forms are 
possible that, if their development is 
largely a matter of chance, a particular 
one, such as that of man, would not 
often come into being. If, on the other 
hand, the course of evolution is deter­
mined by the surroundings of the or­
ganism, does it seem probable that in 
other worlds the physical and biological 
environment would resemble more 
closely what we ha7e on our terrestrial 
continents than the environment on one 
of these continents resembles that on 
another ? It is · then very doubtful 
whether anywhere in other worlds there 
are beings which resemble us as closely 
as do the Black Fellows of Australia. 

Among animals that have acquired 
the ability to walk erect, so that the 
fore limbs are free for other uses, in­
crease of intelligence or learning con­
veys an advantage. Man has become the 
master of all the other large animals 
on the land and of many in the sea. 
His struggle with the insect world is 
still undecided. More education may 
enable him to conquer the insects. If 
intelligence gives an advantage in this 
world, why not in others ? In some of 
them the evolution of superior beings 
has probably been going on longer than 
on the earth and under more favorable 
conditions. We may well believe that 
whether those beings look like us or 
not, they may have surpassed us in 
many ways. What would we not give 
really to know something about them ? 



THE BIRTH, LIFE, AND DEATH 
OF A RAILROAD TICI(ET 

By F R A N  C I S  X. M I L H 0 L L A N D 
Ass istant to the Senior V i ce-President, B alt imore and O h i o  Railroad 

"A LL tickets, please." 
ft Every railroad traveler has heard 

this trite, courteous, and important 
request as the conductor enters the car 
and starts to check-up his passengers, 
but the ordinary person gives little 
thought to the origin of his ticket and 
what happens after the conductor has 
collected it. Yet the railroads have de­
veloped a science of ticketing their pas­
sengers that never fails to account for 
the revenue that each ticket represents 
to the carriers. 

Long before the passenger ever 
thought of his trip the ticket that he  
buys has  been prepared for  h im.  For 
the purpose of having tickets readily 
availahle, there is a ticket supply de­
partment in the general offices of 
every railroad, with an adequate staff 
to prepare in advance the thousands 
of tickets of many different kinds. Not 
only must there be plenty of tickets al­
ways on hand, but the 
thousands of agents in the 
stations all along the line' 
must be supplied with suf­
ficient to take care of de­
mands. 

Beyond supplying, sell­
ing, and collecting of 
tickets is their accounting. 
To take care of this, there 
is the auditor of passenger 
receipts, with a large force 
to assemble, sort, classify, 
record, and indicate both 
the mileagc and the revenue 
involved in each and every 
ticket. A ticket is handled, 
on the average, 15 times. 

the railroad necessarily becomes com­
plex. The line in question ends in the 
west at St. Louis, Springfield, and 
Chicago and beyond these points the 
ticket becomes a j oint one with what­
ever railroads the passenger uses in 
continuing his j ourney. 

Complications in ticketing grew as 
the railroads>developed. When railroads 
were new there were no tickets. For 
example, when the first train ran to 
Frederick, Maryland, 'from Baltimore, 
the method of  collecting fares was as 
crude as the cars upon which passengers 
traveled. People who traveled on the 
railroad then were content to sit and 
tell the conductor where they were go­
ing, give their names, and produce 
from wallet or purse the fare to their 
destinations, while the conductor grave­
ly and carefully wrote on a manifest 
their names, destinations, mileage to be 
covered, and the amount collected for 

THE accounting is not as 
easy as it  looks. If a 

passenger buys a ticket, 
from Washington to New 
York, or from Baltimore to 
Chicago, for example, over 
the Baltimore and Ohio, it 
is a simple proposItIOn. 

The ticket agent does more than sell tickets ; 
he keeps books and banks the conductor's 
cash fares and supervises the whole office 

There are only to be considered the 
point of origin and the destination. 
However, should a passenger intend to 
go, for example, from Baltimore to San 
Francisco, or to Los Angeles, Portland, 
or Seattle, his part of purchasing the 
ticket and handing it over to the con­
ductor still is simple, but the work of 

the trip. Then as passengers to prin­
cipal local points increased, card 
tickets with point of origin and destina­
tion printed thereon were inaugurated 
and furnished to ticket offices, chiefly 
to save time in issuing. 

Railroads were constantly increasing 
in number, with the trend ever west-

I� 

W A Y  T I C K E T .  

An early one-way ticket, Wash­
ington-Re�ay' Md. March 5,  1847 

ward, so the next question that arose 
regarding ticketing was to provide inter­
line forms from St. Louis, Chicago, and 
other gateways to all points on connect­
ing railroads. To take care of this, a 
separate form for each line operating 
beyond such gateways was deemed 
necessary. To simplify the process and 
handle the inter-line business economi­
cally there was eventually adopted what 
is known as a "multi-form" ticket, 
which in many instances resulted in the 
discarding of as many as ten or more 
of  the old individual forms, thereby 
bringing about a very substantial re­
duction in the number of tickets which 
agents were required to carry. 

A S the railroad ticket developed, so 
ft did its various kinds. The simplest 
is  the local ticket, but its progeny are 
many, including the one-way, the round­
trip, the excursion, the commutation, 
the printed destination, the clergy, the 
conductor's cash fare receipt, the inter­
line one-way and round-trip, the skele­
ton form for facility in routing, and the 
interchangeable scrip coupon book. 

The life of a railroad ticket begins 
in the office of the ticket supply clerk, 
where a copy of the prescribed form is 
prepared and sent to the printer for 
setting up in type. Proofs are checked 
by the rate department to insure ac­
curacy as to junction and transfer 
points of connecting lines. Reference · 
is made to various circulars and maps 
lest errors appear as to exchange points. 
After this the printer receives the order 
to run off the tickets in whatever 
quantity is desired. Upon receipt in 
office of the ticket supply clerk they are 
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filed in cases awaItmg requisitions 
from the agents along the line. When 
printed, all tickets are consecutively 
numbered so as to be readily identified 
in the records. 

This might be called the in· 
fantile period of the ticket's ex· 
istence, for the ticket has not 
yet begun to move, but it does 
begin to move when the agents' 
requisitions come in. Then it 
steps into passive life, being taken 
from the ticket supply case where 
it has reposed and sent to the 
agent, who stores it in his selling 
case subj ect to call. This move 
is kept on record in the ticket 
su pply office, in the agent's office, 
and in the auditor's office. 

Now the ticket has "gone to 
school" and the big experiences 
of its life are before it. It is 
ready to be sold to the first cus­
tomer. Suppose it be an interline 
ticket. The prospective passenger 
steps up to the window of the 
little station at Nappanee, In­
diana and expresses a desire to 
go to Boston, Massachusetts. The 
agent takes the ticket from the 
case where it has been resting, 
stamps the date on the back, re-
ceives the proper amount and the 
ticket changes hands. It leaves 
home-for a while. Al­
though the issuing line 
may not reach Boston, 
the interline ticket will 
take care of the pas­
senger to that point, and 
the passenger will have 
no worry about procur­
ing other tickets. 

NEXT the ticket be­
gins its active life. 

Under its new owner 
(who really seems to 
think a lot of it for he 
carefully puts it safely 
away ) it is brought out 
and shown to the gate­
man, who punches it to 
show that the passenger 
has received endorse­
ment and is privileged 
to enter the train. 

Afcer the train is in motion, the 
ticket is shown to the train conductor 
as well as to the Pullman conductor, 
and the passenger announces his in­
tention of stopping over in Washing­
ton, D.  C. The train conductor then 
punches the Nappanee to New York 
coupon of the ticket, indicating that 
he has honored it to the end of his run, 
and writes on the back of the coupon, 
"Off at Wash., D .  C ." 

Distinctive ticket punches are fur­
nished to the division superintendents 
by the ticket supply clerk and the di­
vision superintendents give them to the 

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

conductors on their respective divisions. 
Each punch, different from any other, 
tells an interesting story to the initiated. 

If the destination shown on a ticket 
be a point on the parent line, the last 

Upper : Conductor is "making up his run." 
Extreme accuracy is essential as not all tickets 
are lifted. Below: Operation is being reversed ; 
clerk is "working" the run and checking up 

conductor examining the ticket and 
honoring it to destination would retain 
it and send it along with other collected 
tickets and his reports to the auditor 
of passenger receipts. 

Conductors distinguish passengers in 
the coaches who have already turned 
in their tickets from those just board­
ing the train by issuing small train 
checks which are of different colors to 
signify various destinations, or travel 
zones. After selecting and punching 
one to suit the case before him, the 
conductor places it in a small metal 
holder on the seat. These train checks 
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are sometimes called "hat checks" be­
cause the former custom was to stick 
the check in the hat-band of the pas­
senger, but this practice is no longer in 
vogue as seat clips are provided. 

Reverting to the inter-line tick­
et to Boston, the various con­
ductors en route, after examining 
the ticket, report to the auditor 
of passenger receipts that they 
"have honored, but not lifted" it, 
this report being made on a spe­
cial form. On the last lap of the 
passenger's j ourney the train 
conductor takes up the Nappanee 
to New York coupon of  the ticket, 
sending it to the auditor of  pas­
senger receipts, while the pas­
senger retains the larger portion 
of the ticket that is good on the 
foreign line for the remainder of 
his trip to Boston. This part of 
the ticket is taken up by the con­
ductor on the last foreign line 
and forwarded to his auditor for 
final disposition. 

AFTER the receipt of the Nap-
1"1. p anee-New York coupon of 
the ticket by the auditor, it is 
checked against the report of the 
agent who issued the ticket at 
Nappanee. Then, along with 
others, the coupon is placed in 

a metal box for lodg­
ment with the custodian 
of records. About two 
months usually elapse 
from the time the ticket 
is lifted until it is per­
manently filed away. 

Under the regulations 
of the Interstate Com­
merce Commission, used 
tickets may be destroyed 
at the option of the car­
rier after completion of 
the audit, with some ex­
ceptions. The used local 
tickets, however, are 
held by the Baltimore 
and Ohio for a period of 
six months after the 
audit, and home inter­
line and foreign inter­
line tickets are held for 
a period of three years 

after the audit, as the tickets are needed 
for reference purposes. As to the ex­
ceptions to the rulings of the Inter­
state Commerce Commission, used care­
takers' tickets must be kept for five 
years and redeemed tickets for three 
years. A macerating machine puts an 
end to the useful life of the railroad 
ticket. It is again to become pulp, 
whence it came. 

As interesting as the life of a rail­
road ticket are some of the operations 
in connection with its collection by the 
conductor and the accounting through 
the auditor's office. Cash fares collected 
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the ticket sales and the daily 
t.otals in the cash book, taking 
int.o acc.ount not only the cash 
received, but als.o the value .of 
scrip tickets, prepaid orders, and 
United States Government trans­
portation requests that are hon­
.ored. He is required to keep his 
accounts in such condition, at all 
times, that the traveling auditor 
can satisfact.orily check them 
when he pays his periodic visits 
t.o the agency. 

Conductor's punches "have a meaning 
all their own," and are changed frequently 

After the conductor has ex­
amined and punched all tickets 
and 'c.oupons, local and inter-line, 
collecting th.ose terminating on 
his 'run; he assembles his reports 
and arranges . the tickets and 
coupons he has c.ollected, sepa­
rating coach from Pullman pas­
sengers for statistical and rating 
purposes, and puts them all in 

by conductors from passengers who 
have not provided themselves with 
tickets beforehand , are reported by the 
conductors on a special form. A sep­
arate report is also made of scrip cou· 
pons honored. The conductors forward 
these reports to the auditor, with a re­
port of tickets "honored but not lifted," 
together with lifted tickets or coupons 
reading to destinations on their respec­
tive runs. This enables the auditor to 
keep a complete check of the earnings 
of the various passenger trains. 

When cash fares are collected the 
conductors issue duplicate receipts, one 
to the passenger and the duplicate por­
tion for the auditor. The cash so col­
lected is deposited by the conductor 
with the agent at the end of his run. 
The agent issues a deposit receipt in 
triplicate, retaining the triplicate and 
giving the original and duplicate to the 
conductor who retains the duplicate for 
his record and forwards the original to 
the auditor, with cash fare report. This 
cash &0 given to the station agent is 
deposited by him with his other station 
receipts in a local bank, subj ect to the 
check of the railroad's treasurer. 

a large envel.ope addressed t.o the audi­
tor. The envelope is then forwarded by 
"train mail." 

These envelopes, filled with tickets, 
coupons, and S.o on, which have been 
collected, and the various reports of the 
conductors, are found each m.orning 
piled high on the mail table in the .office 
.of the auditor .of passenger receipts. 
The mail clerk sorts the envelopes ac­
c.ording to divisi.ons .of the road as rep­
resented by the territory c.overed by 
the run .of each conductor. 

The train earnings bureau next re­
ceives the envelopes, and fr.om the con­
tents the clerks "work" the revenue and 
earnings .of each train by divisions. In 
this great mass of tickets and coupons 
has arrived the coupon of the ticket 
of the Nappanee-t.o-Boston passenger, 
which may be taken as an example .of 
how all tickets and COUP.ons are handled 
on the train earnings desks. Since the 
work of  compiling train earnings and 
individual statistics is divided among 
the clerks on a divisional basis, the 
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clerk receiving the coupon compiles the 
miles traveled and the revenue derived 
from this ticket for the Washingt.on­
New York distance only, because the 
miles traveled and the revenue accruing 
to each division between Nappanee and 
Washington have been compiled from 
the "honored but not lifted" reports of 
the initial and intermediate conductors. 

After the train earnings clerks have 
completed their records, the local and 
home inter-line tickets are assorted into 
selling station order and filed in the 
ticket cases. At the end .of each month 
these filed tickets are checked against 
the agents' ticket reports, and the fares, 
at which the tickets are reported, are 
checked against the authorized tariffs 
so as to insure proper accounting. 

TICKETS issued by other railroads, 
known as "foreign inter-line tickets 

or coupons," are assorted by the names 
of  the companies issuing them, being 
checked against the reports rendered by 
their respective c.ompanies. The propor­
tions .of  the through inter-line fares are 
als.o audited to ascertain whether suf­
ficient revenue has been received for 
the service given. The extensions and 
additions on the reports of the agents, 
as well as th.ose appearing on the re­
P.orts .of foreign carriers are rapidly 
checked in a bureau equipped with 
modern calculating machines. 

The home inter-line bureau super­
vises the apportionment of fares among 
various carriers that may have pro­
vided service in c.onnection with a 
passenger. The passenger from Nap­
panee to Boston has long since gone 
about his business, but that portion of 
his ticket fare from New York t.o Boston 
finds its way into the figures .of the 
home inter-line bureau, where that por­
tion is set up as a credit to the carrier 
that performed the service, and a sub­
sequent report is made to the inter­
ested carrier. 

USUALLY, at small stations, the 
ticket agent is  also the freight 

agent. From an accounting and traffic 
standpoint, the agent's duties embrace 
a comprehensive study .of tariffs and 
circulars to enable him to issue tickets 
at proper fares and over correct routes, 
and to be generally informed about 
his railroad so that he can furnish in­
formation requested by the traveling 
public. He kceps a stock record book to 
show all ticket stock received from the 
ticket supply clerk and enters in this 
book the forms and numbers of tickets 
sold at his agency each month. He also 
keeps a daily sales book and a daily 
cash book to show the value of the 
tickets S.old as against the cash received 
and must maintain a balance between 

The end of all tickets ; they are macerated and headed for the paper mill whence 
they came. Destruction is by permission of the Interstate Commerce Commission 



View of the front of the mercury boiler of the mer­
cury vapor power unit at the South Meadow station 

at Hartford. Soot blowers, level gages, and the equal­
izer pipes connecting the mercury drums are shown 

MERCURY VAPOR POWER TO THE FORE 

VERY often some outstanding de· 
velopment will be announced, dis· 
cussed widely for a time, will even 

be sensationalized much to the annoy· 
ance of the originator, and then, so far 
as the layman is concerned, it disap· 
pears from sight. If the development is 
meritorious, the silence is usually due 
to the fact that long years of experi· 
mentation are necessary to prove its 
full worth. The average man, however, 
does not realize this and is inclined to 
believe the worst. 

This has been exactly the sequence of 
events in the case of the mercury vapor 
power generation scheme about which 
so little has been heard during recent 
years. This scheme has now proved not 
only commercially practicable but also, 
as the early discussions claimed it 
would be, more efficient than ordinary 
steam plants ; and two new, and larger, 
mercury vapor units have been ordered. 
One of these is to be put into opera· 
tion at the Schenectady plant of the 
General Electric Company and the 
other at the Kearny station of the Pub· 
lic Service Electric and Gas Company 
of New Jersey. 

The mercury vapor process was in· 
vented by W. L. R. Emmett, of the 
General Electric Company nearly two 
decades ago. After preliminary experi. 
mentation, a trial equipment was built 
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and operated in the Schenectady plant, 
from 1915 to 1917.  In 1923, a combined 
mercury vapor and steam power unit 
was built for the Hartford Electric Light 
Company. This was the first mercury· 
vapor power installation in the world, 
and was described in the February, 
1924, issue of SCIENTIFIC AMERICAN. The 
practical operating experience obtained 
with this first unit led to the construc· 
tion of a 10,000·kilowatt mercury·vapor 
turbine, installed in 1930 in the South 
Meadow station of the Hartford com· 
pany. The records of this installation 
show a substantial saving in fuel over 
usual steam generating equipment. 

BRIEFLY stated, mercury offers de· 
cided advantages over water in 

turbine operation because it boils at a 
much higher temperature. The efficiency 
of any heat engine may be increased 
by increasing the temperature range 
through which it works. 

One way to do this is to lower the 
temperature of the exhaust and a sec· 
ond way is to raise the temperature of 
the supplied steam. It is for the latter 
reason that steam turbines have been 
constructed to operate at higher tern· 
peratures and higher steam pressures. 
The minimum exhaust temperature is, 
of course, limited by the temperature 
of the available cooling water. The 

temperature of the supply is limited by 
the temperature of the combustion of 
the fuel, and in a steam engine is 
further limited by the properties of 
steam. At reasonably high temperatures, 
the pressure of steam becomes too great 
for convenient commercial operation. 

The properties of mercury, however, 
are such that high temperatures can be 
obtained without high pressure. For 
example, mercury vapor at a tempera· 
ture of 958 degrees, Fahrenheit, has a 
pressure of 125 pounds gage while 
steam at a temperature of only 569 de· 
grees, Fahrenheit, has a pressure of 
1200 pounds gage. 

Mercury is boiled and vaporized over 
a fire j ust as water is boiled and vapor· 
ized in a steam boiler. This mercury 
vapor then drives a mercury turbine, 
just as steam dnves a steam turbine in 
an ordinary system. At the exhaust end 
of this turbine the mercury vapor is still 
hot enough to boil water and make 
steam at pressures which are in com· 
mon use. Therefore, instead of circu· 
lating cooling water through the 
mercury condenser as in the ordinary 
steam condenser, a level of water is 
held in the condenser j ust as in a steam 
boiler. The water boils and makes 
steam. A large part of the power gen· 
erated from the mercury turbine is 
obtained at very high efficiency since 
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the heat in the exhaust is not lost but 
is used in the steam production. Thus 
the mercury takes up heat from the fire 
and delivers it as work to the mercury­
vapor turbine and also as heat to the 
water in the mercury condenser. 

In view of the announcement of the 
two large mercury-vapor turbine-genera· 
tors which will be installed in Schenec­
tady and in New Jersey, the following 
data regarding the performance of the 
Hartford turbine in 1930 is of interest. 
The Hartford unit has been in con­
tinuous operation since February 4, 
1930, except for occasional weekends 
and during nine days in May of that 
year when minor changes were made. 
The ease in starting and operating the 
apparatus, and the lack of appreciable 
vibration and noise of the 10,000-kilo­
watt mercury turbine, is apparent. Dur­
ing the nine months from February to 
October, inclusive, the performance of 
the unit was as follows : 
Coal burned . . . . . • nO , 187,540 lbs. 
Water evaporated . . . . 572 ,415 ,000 Ibs. 
Output mercury turbine . . 42,297 ,000  kw-Ilr. 
E q uivalent output from steam 56,910,660 kw-hr. 
Total station service . • . 1,924,390 kw-hr. 
Total net output . . . . 97 ,283 ,270  kw-hr. 
Coal rate on total net output 0 . 7 1 2  lb. kw -hr. 
Hours In service . . . .  5,030 

The ease in operating this apparatus 
was fully demonstrated in 1930, and 
experience during the year indicated 
that maintenance costs will be less than 
with standard steam plants. Low fuel 
consumption was obtained consistently 
over the entire nine months, as shown 
by the month-by-month figures and by 
the figure of .712 pounds of coal per 
kilowatt hour for the entire period as 
noted in the table above. 

No data are available on the New 
Jersey mercury boiler and turbine plant 
except that it is to have a rating of 
20,000 kilowatts and will be ready for 
use in the fall of 1932. The 20,000-kilo­
watt mercury-vapor turbine generator 
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Hartford 10,000 kilowatt unit, showing end of generator and the 
mercury vapor condensers. The boiler is shown on opposite page 

which is to be installed in Schenectady 
in a new power plant, however, will be 
outstanding in several respects, it has 
been announced by Burton L. Delack, 
manager of the Schenectady Works of 
the General Electric Company. It will 
be the first outdoor plant of its kind ; 
and it will be the first plant ever to have 
co-ordinated industrial requirements 
and utility sourceS of power. The mer­
cury-vapor turbine will be twice as 
large as the Schenectady-built unit in 
service at the South Meadow station 

and, because of increased pressure and 
temperature of operation, it will be even 
more efficient than the Hartford instal­
lation, which itself is so much more 
efficient than regular steam generating 
stations. 

The new generating station, which 
will be leased and operated by the New 
York Power and Light Corporation, will 
supply electricity for the power com­
pany's transmission system and steam 
for use in the General Electric factory. 
The 4,000,000-dollar development will 
be located on General Electric Com­
pany property, on land recently made 
available for development when a city 
road was moved from within the prop­
erty to the bank of the Mohawk River. 

O
NE of the present steam generating 
plants of the General Electric 

Company, near the front end of the 
plant, will no longer be used-its 20 old 
boilers will be dismantled. Steam for 
the operation of the non-condensing 
steam turbine in the building will be 
supplied from the new power station, 
being conveyed there in pipes in a re­
enforced concrete tunnel more than 
three fifths of a mile long. The other 
generating station within the General 
Electric works, which will be connected 
with the new station by a tunnel a few 
hundred feet long, will be retained for 
some years to come. 

Longitudinal section of 10,000 kilowatt turbine'2enerator unit at Hartford. 
The mercury turbine has five stages, and the speed is 720 revolutions per minute 

In addition to the 20,000-kilowatt 
mercury boiler and turbine, the new 
outdoor station will include a steam 
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The high cost of mercury necessitates a suspended tube boiler design that will 
give a maximum amount of heating surface with a minimum quantity of mercury 

The 1923 installation of the mercury vapor pro­
cess unit at the Hartford light company's plant 

boiler to supply 300,000 pounds of 
steam per hour, in addition to the by­
product output of 330,000 pounds per 
hour from the mercury condenser, for 
process, heating, and testing steam in 
the General Electric works. Adj acent 
to the power station site is the substa­
tion, through which the electric energy 
from the mercury turbine is supplied 
to the nO,OOO-volt transmission system 
of the power company. It is through 
this substation, too, that the electricity 
for the factory is supplied by the power 
company at 13,800 volts, the voltage at 
which the mercury turbine-generator 
will operate. 

The mercury required in the boiler 
will weigh a quarter of a million pounds 
-but so heavy is this liquid metal that 
such a weight occupies a cubical space 
less than seven feet on a side. 

ment at Hartford, but the 
furnace width will be no 
greater. The design of 
the unit was based on 
generating 20,000 kilo­
watts from the mercury 
t u r b i n e  a n d  2 4 0 , 0 0 0  
pounds o f  steam per hour 
made by condensing mer· 
cury ( the additional 90,-
000 pounds of the 330,000 
pounds already referred 
to is obtained from the 
water walls referred to 
below) . The doubling of 
the Hartford capacity will 
be obtained by increasing 
the mercury pressure to 
125 pounds gage and by 
installing a mercury heat· 
ing surface on the upper 
portion of the furnace 
walls. By thus protecting 
the furnace walls, the 
heat liberated in the fur-
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nace can be greatly increased over that 
at Hartford, where the furnace walls 
are air-cooled. Moreover, the combus­
tion air can be preheated to a higher 
temperature than was considered de­
sirable with the Hartford furnace. 
Therefore, a low flue-gas temperature 
to the stack can be obtained without the 
use of a water economizer. This will 
permit a greater application of regen­
erative feed heating with the steam 
cycle in case condensing steam turbines 
are used for generating power. 

This 20,000-kilowatt apparatus can 
be installed in a space no greater than 
that needed for the 1O,000-kilowatt 
equipment at Hartford. 

WHEN pulverized fuel is burned, 
the lower portion of the furnace 

walls will, for the present, be protected 
by water heating surfaces. The fuel 
economy will be somewhat impaired 
with this arrangement of furnace as ad­
ditional fuel is needed to generate 
steam directly in the furnace walls. 
Further experience is needed before the 
entire furnace walls can be protected 
with mercury heating surfaces. 

With a load of 20,000 kilowatts on 
the mercury turbine and with the power 
developed from the 240,000 pounds of 
steam generated at 400 pounds pres­
sure and 350 degrees, Fahrenheit, by 
condensing the mercury vapor, the ex­
pected fuel rate will be 8800 Rt.u. per 
net kilowatt-hour. With water cooling 
in the lower part of the furnace, the 
fuel rate will be from 9100 to 9500. 

The design and erection of the new 
Schenectady plant are being handled 
by the Construction Engineering De­
partment of the General Electric Com­
pany, of which A. R. Smith is in charge, 
with engineers of Stone and Webster 
and of the New York Power and Light 
Corporation in advisory capacity. 

For the Schenectady installation, the 
mercury boiler drums will be longer 
than those of the 10,000-kilowatt equip-

Another part of the 1923 installation : the mercury boiler interior. These tubes, 
filled with mercury at an equalized level, project downward into the fire box 



AUSTRALIA�S GREAT METEORITE 

By C H A R L E S P. O L I V I E R  
Director, Flower O b servatory of  the U n i versity of Pennsylvania ; 
President of the American Meteor Society ; Author of "M eteors , "  "Comets" 

READERS of the SCIENTIFIC AMERI­
CAN have had the opportunity in 
recent years to see several articles 

which dealt in considerable detail with 
the famous Meteor Crater in Arizona, 
and the more recent Siberian fall of 
1908. A few smaller craters, more or 
less certainly identified as due to im­
pact, have been announced in various 
publications. But only in the past few 
weeks has the news spread that in 
Australia was to be found 
a group of meteor craters 
which will rank in size next 
to that in Arizona. Thanks 
to one of the members of 
the American Meteor Soci­
ety, Mr. R. C. Shinkfield of 
Adelaide, the writer has re­
ceived detailed and pre­
sumably authentic informa­
tion about this new discov­
ery. 

THE craters are 13 in 
number and are scatter­

ed over an area one half 
mile on a side. They are 
seven miles west-south-west 
of Henbury, on the Finke 
River in Central Australia, 
and are locally known as 
the "Double Punch Bowl." 
The position is in longitude 
1330 15' East and latitude 
24° 30' South. All but the 
largest are approximately 
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the south-west, the larger ones going 
farthest. From what has been said, their 
age makes them less spectacular than 
if they had been due to a recent impact. 
That they must have been formed long 
ago is borne out by the fact that the 
natives have no legends nor stories 
about them. 

They were first announced by a pros­
pector, J. lVI. Mitchell, who wrote to 
Professor Grant Kerr of the University 
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from the edges. The idea expressed was 
that the force of impact drove the sur­
rounding rock upward, along these 
ridges. This phenomenon has not been 
reported elsewhere. 

This group evidently represents an 
intermediate type between the Arizona 
and Siberian falls. The first must have 
been due to a very compact group of 
immense size and mass ; the second to 
a dispersed group of perhaps 150 in-
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dividuals each big enough 
to make a recognizable hole. 
The Australian fall, how­
ever, contained at least one 
single mass or very com­
pact group, which was capa­
ble of making a crater of 
considerable size, while the 
smallest one is quite com­
parable to the largest of 
those in Siberia. 

WE may well presume 
that all craters up to 

ten feet in diameter, in 
Australia, would by now 
have been obliterated by 
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circular, but that is an oval 
of dimensions about 220 by 

Plan showing the size and areal distribution of ' the group 
of meteor craters in Australia. Insert: Location of the group 

erosion, while in Siberia, as 
they were found only 20 
years after formation, even 
the small ones could still 
be recognized. Geologically 
speaking, however, even the 
Australian fall is recent. 
Hence we may no longer 
consider such catastrophes 
as very rare, and doubtless 
many other cases will be 
recognized as the less well 120 yards. The others are 

approximately : one 10 yards in diame­
ter, one 15, two 20, three 25, one 30, 
two 45, one 65 and one 80. The latter 
two are almost in contact with the 
largest, which is the north-easternmost 
of the whole group. Their proximity has 
perhaps modified its original shape, as 
the masses forming them may have 
fallen some seconds later than the 
largest mass which formed it. 

The craters evidently were made a 
long time ago, as the walls have washed 
down and the interiors are largely filled. 
Indeed the largest crater is now only 
50 feet deep. On the outside their rims 
have slight elevations and very gentle 
slopes. Within they are covered with 
coarse grass and other vegetation of the 
region. 

From their distribution the writer in­
fers that the original masses came from 

of Adelaide concerning them. He sent 
a meteoric mass to substantiate his de­
ductions. This was in January of the 
present year. In May, A. R. Alderman 
and F. 1. Winzow, both lecturers in the 
University, were sent to investigate, and 
the details here given are from their 
report. They located about 800 meteoric 
fragments, which were mostly found on 
the western sides of the craters. They 
are quoted as being of the opinion that 
this indicated that the objects came 
from the east. The writer, on the slender 
evidence at hand, believes that it came 
from the south-west, as already men­
tioned. Many of the smaller fragments 
have been completely oxidized and have 
disintegrated into iron oxide. It is stated 
that pieces of melted sandstone were 
picked up. In several of the craters 
there were low ridges of rock radiating 

explored territories of the earth are bet­
ter known. Such discoveries give a con­
stantly increasing interest to all studies 
of meteoric and cometary bodies, the 
two kinds which can actually reach the 
earth's surface without being formed on it. 

Petitions have been presented to de­
clare the area a public reserve, under 
the Australian Federal Government, in 
order to prevent unauthorized spolia­
tion. It is hoped that this will be done, 
as the craters are of great scientific in, 
terest and should be protected in every 
way. Meantime, everyone interested in 
science will await with impatience a 
complete survey and study of this new 
discovery in Central Australia. 

« When further facts become availa­
'\ ble these will be published. 

-THE EDITOR 
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PAPER'S THINNEST WEB 

THE process of making tissue paper 
really begins in the selection of 
the trees from which the paper 

pulp is made-a selection which is of 
the highest importance in determining 
the characteristics of the finished paper. 
Cellulose fibers are found in all trees, 
but fibers from different trees differ 
somewhat in their nature. The most 
satisfactory fibers for tissue paper come 
from the stu!dy spruce trees. Spruce 
contains a larger percentage of cellu­
lose than most woods and the fibers are 
longer, more flexible, and stronger. 
Saws cut up the logs into two-foot 
lengths. The bark contains no cellulose 
fibers and is therefore stripped off. 

BROADLY speaking there are two 
pulping processes-chemical and 

mechanical. Sulfite, sulfate, and soda 
pulp are made by the chemical process ; 
ground wood by the mechanical. If we 
were to visit a groundwood mill, we 
would see the logs being torn to pieces 
by pressure against a huge grindstone_ 
The grinding, with the aid of a con­
stant flow of water, reduces the wood 
to a pulpy mass. Afterwards, the watery 
pulp is screened to remove slivers, 
knots, and other impurities, the water 
is squeezed out, and the pulp is cut into 
squares and folded into laps for ship­
ment. Groundwood is the lowest class 
of pulp made and it is, therefore, used 
in only the cheaper grades of tissue that 
are used for stuffing purposes. Ground­
wood contains only about 55 percent 
cellulose and the fibers are so short and 
stiff that they do not "felt" or interlace 
properly. 

In a chemical pulp mill the two-foot 
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By H. W. V O G L E R  

It takes about eight hours to com­
plete a "cook" by the direct or quick­
cook method, or from 24 to 28 hours 
by the slow-cook or Mitscherlich proc­
ess_ Then the outlet at the bottom of 
the digester is opened and the stearn 
pressure forces the material into a large 
bin with a screen bottom through which 
the liquid drains off. There the pulp 
is washed for several hours to remove 
the dissolved lignins after which careful 
screening removes all impurities, leav­
ing the fine cellulose fibers_ These are 
dried, matted together in sheets and 

A ll photos oourrcsy Crn:tnl  'J' lssue Paper COIllPnny:-Mldli letown. 
Upper left: Pulp is fed into the beater where it is mixed with water, bleached, 
and beaten until the fibers are made ready for paper machine. Abo'/le: The 
"wet end" of paper machine where the fibers are consolidated, forming a web 

lengths of log are torn into chips on 
a machine consisting of a massive iron 
disk with steel knives projecting from 
its surface. As the disk revolves, the 
logs are applied to its surface and small 
chips fly off. There are also a number 
of high iron tanks called digesters into 
which the flakes of wood are charged. 
Cooking liquor is added, which, in the 
sulfite process, consists of bisulfite of 
lime, made by combining sulfur dioxide 
gas with water and lime_ The digester 
is then closed tightly, the temperature 
is raised to from 325 to 365 degrees, 
and steam pressure of from 70 to 80 
pounds per square inch is applied. 
Thus the wood is thoroughly cooked 
until the acid combines with the ligne. 
ous materials, leaving the cellulose 
fibers free for paper making. 

packed in bales or rolls for shipment 
to the paper mill. 

If we start at the beginning of the 
papermaking process, the first thing we 
see is the beater room. Here the minute 
fibers are cut short or flattened out or 
frayed in whatever manner is dictated 
by the requirements of the sheet that 
is to be made_ There is an old saying 
among paper makers that "paper is 
made in the beaters," which means that 
here the fibers are so manipulated as to 
produce the characteristics desired in 
the finished sheet. 

A beater is a big oval tub, divided 
lengthwise by a partition called the 
"mid-feather" which stops short of both 
ends, thus making a channel all around 
the beater. Across this channel, between 
the mid-feather and one of the side 
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walls of the beater is a large roll set 
with knives, covered by a hood. 

The pulp remains in the beater for 
hours, slowly circulating around and 
around. Then, after it has been beaten 
sufficiently and bleached, washed, dyed, 
and sized, a valve is opened and it is 
allowed to drop down into a storage 
chest. Here a big revolving paddle 
wheel keeps it constantly agitated until 
the paper machine is ready for it. The 
pulp is subsequently put through a Jor­
dan engine, where the beating process 
is carried further. 

The paper machine, that massive 
series of wires, felts, and drums on 
which the web of tissue is actually 
formed and dried, holds the center of 
the stage in the machine room. The first 
thing we see on the paper machine is 
the vat, and if we look down upon the 
thin swirling liquid it contains, we mar· 
vel at the thought that out of it can be 
drawn a sheet of tissue paper. By the 
time the stock reaches the vat, enough 
water has been added so that only 0.2 
percent of the solution is fiber. 

There are two ways of forming a 
sheet of tissue from the solution in the 
vat. That is to say, there are two types 
of paper machine-cylinder and Four­
drinier. In the Fourdrinier machine, 
there is a fine wire screen in the form 

Above: The paper is formed from 
the fibrous material into a web of 
paper which is dried so as to form a 
continuous moving strip which can 
be spooled and cut. Right: Girls put­
ing up tissue in rolls for holiday trade 

of an endless belt. A continuous uni­
form stream of stock flows from the vat 
to the endless wire screen, over a rub­
ber cloth or apron. The size of the 
stream is regulated by a gate called the 
"slice." The Fourdrinier screen is out 
in the open and we can easily see the 
water drain out of the paper. It is 
hel ped along by a series of little brass 
"table" rolls over which the wire moves, 
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and by several suction boxes. We may 
wonder, as we watch the Fourdrinier, 
why the entire frame on which the wire 
moves is roughly vibrated back and 
forth, just at the point where the stock 
flows to it. This shaking arrangement 
is decidedly important. It helps cross 
the fibers, reducing very materially the 
grain of the sheet. 

The Fourdrinier has a so-called 
"couch roll." We see it just at the point 
where the endless wire belt begins its 
return j ourney. An endless web of 
felt passes around the couch roll and 
the paper adheres to it in preference 
to the wire. This felt carries the paper 
through two smoothing . rolls called 
presses to a denser top felt which car­
ries it to the driers. As we follow the 
paper to the driers, we see a long series 
of revolving steel drums arranged in 
two tiers on a frame. These are filled 
with steam and as the paper passes 
around each of them, some of the water 
is evaporated. By the time the paper 
reaches the end of the series, it is per· 
fectly dry. The paper passes over the 
top of one drier and then around the 
bottom of the next and this brings both 
sides of the sheet alternately in con­
tact with the drying surface. 

At the end of the driers we see the 
endless sheet of paper passing back 
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and forth several times between a stack 
of heavy steel rolls. These are the 
calenders which iron out the sheet, giv­
ing it a smooth even surface. It is then 
wound on a large spindle called the reel. 

There are two reels at the end of the 
machine so that when one is full, the 
web of paper can be transferred to the 
other. The paper on the first reel is 
then rewound into rolls. Up to this 
point, the paper extends across the en­
tire width of the machine, but in re­
winding it passes between sets of 
circular slitter knives which slit the 
sheet into its proper width. 

THUS is tissue paper made, but be­
fore it can be used for packing fine 

gowns or for wrapping dainty gifts, it 
must be converted from rolls into sheets. 
Let us visit the finishing room and see 
how this is accomplished. 

There we see a huge frame, on which 
are mounted 24 "jumbo" rolls of tissue. 
Unwinding from these rolls are 24 con­
tinuous webs of tissue -all of which run 
simultaneously through sets of slitter 
knives which trim the edges and cut 
the paper to the proper widths. As they 
proceed a little farther, we see them 
clipped off to the proper lengths by a 
heavy knife set in the face of a re· 
volving drum. As the 24 sheets proceed, 
a steel arm comes down, forcing the 
entire quire between a set of rolls which 
folds it. Twenty 24 sheet quires make 
a ream ; each ream is wrapped and ten 
reams are pack�d in a bundle. If the 
tissue is to be sold at retail for use 
in the home, it is wrapped on tubes. 

Of course, there are many uses for 
tissue other than for wrapping. Much 
of it is shipped out of the mill in ma­
chine rolls for converting into other 
products. Household waxed paper, for 
example, is all made from tissue. So 
are the so·called "fiber" rugs so widely 
used for porches and summer homes. 
There are literally hundreds of other 
places where tissue is used. 



WHERE NOT TO LOOI( FOR OIL AND GAS' 

B y  D R .  C A R  E y e R O N  E I S 
Assistant Professor of I nvertebrate Paleontology at the Uni­
vers ity of Chicago ; Geologist,  Illinois State Geologi cal Survey 

IN spite of the seeming deluge of 
oil, many a disillusioned prospector 
will tell you that "oil and gas, like 

gold, are where you find them." So 
they are-but through the intelligence 
of man in general and of en­
gineers and geologists in par­
ticular, and, I must confess, 
through sad experience as 
well, we have learned that 
they are almost invariably 
found in certain places. 
Where are these certain 
places ? 

vocated mainly by chemists, and is 
based chiefly upon laboratory experi­
ments. It is possible to form hydrocar­
bons through inorganic agencies, and 
the theory cannot summarily be dis-

are still several different opinions. It is 
clear, however, that under certain con­
ditions the natural decomposition of the 
remains of either or both animals and 
plants ( Figure 3) may supply the hydro­

carbons found in oil and gas. 
It therefore seems reasonable 
to suppose that some oils are 
solely of animal origin, that 
others were derived from 
plant remains alone, and that 
many have originated from a 
combination of the two. 

A study of a map of the 
world's oil resources ( Figure 
2 )  reveals the fact that the 
great oil producing areas, 
although widely scattered, 
are limited to rather definite 
zones, and that very large 
sections of the face of the 
earth are entirely without oil 
reserves. Let us now examine 
a map of the world (Figure 

Figure 1 :  Cause of our deluge of oil : overdrilling 

Although we now know 
that both oil and gas may 
migrate relatively great dis­
tances from their place of 
origin, nevertheless if they 
have formed in the manner 
geologists believe, then the 
position of oil and gas pools 
today must in some measure 
be influenced by the sites of 
deposition of the animal and 
plant remains from which the 

4) designed to show, first, the plateau 
of ancient rocks ; second, the lowlands 
of ancient rocks ; third, the great folded 
mountain ranges ; and fourth, the low­
lands of younger rocks. If we have 
kept in mind the distribution of the 
world's great oil fields we are struck 
by the fact that none of them is located 
either on the plateau or the lowlands 
of ancient rocks, and equally apparent 
becomes the still more significant fact 
that oil and gas are found either along 
the great mountain chains or in the 
lowlands of recent rocks which border 
those chains. 

SUCH a world-wide alinement can 
hardly be coincidental. Thus there 

seems to be a fundamental relationship 
between mountain building and the dis­
tribution of oil and gas. 

To appreciate fully the real signifi­
cance of this relationship we must in­
quire somewhat further, if briefly, into 
the origin, migration, and accumulation 
of oil and gas. 

The question of the mode of orIgm 
of oil and gas has engaged the attention 
of scientists for more than a century, 
but it has not yet been surely answered. 
The theory that they have originated 
from the chemical combination of natu­
ral inorganic substances has been ad-

* Extracted from the Journal of the Western 
Society of Engineers ( Chicago) 
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missed ; but geologists, for a number of 
reasons which cannot be entered into 
here, find the large quantities of petro­
leum and natural gas in sedimentary 
rocks incompatible with such a mode 
of origin. 

Nearly all geologists are now con­
vinced that oil and gas are of organic 
origin.' They believe that natural hydro­
carbons have been formed by the de­
composition of organic material depos­
ited with the sediments. As to whether 
the organic material consisted of plant 
or of animal remains, or of both, there 

After 'I'hom. Petroleum and Coal 

oil and gas were derived. Marine life 
is most prolific along the strand, and in 
shallow waters, that is, down to depths 
to which sunlight penetrates. It also 
happens that organisms living in such 
a habitat are at their death subject to 
burial with the sediments which are 
constantly being washed into the sea 
in such positions. In other words, the 
sites of abundant marine life and con­
spicuous marine deposition are in most 

lSee H. Ries, "The Origin of  Petroleum. " 
Scientific A merican January 1 929, pages 56-59. 
-Editor. 

Figure 2: World petroleum resources. These occur in definite regions 
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cases the same. Hence along ancient 
shores the muds that were washed out 
to sea buried either orgllnic material, 
later to be converted to petroleum, or 
globules of oil which were already 
formed as a result of a special type of 
putrefaction carried on under the in· 
fluence of marine waters. In either case, 
and here I am passing roughshod over 
many of the most difficult of the petro· 
leum geologist's questions, the shales 
formed from the compacting of these 
muds are regarded as the most impor· 
tant "source beds" for oil and gas. 
Thus it becomes apparent that the 
geologist is supremely interested in 
ancient shore lines, for their position 
in large part determines the location 
of the original source rocks. 

But what, you may well ask, do 
ancient strands and sites of deposition 
have to do with the present location of 
mountain chains and the position of oil 
and gas pools ? The answer is that prac· 
tically all of the great folded mountain 
ranges now stand where sediments for· 
merly were being laid down. 

This important change in the earth's 
facial exprcssion has come about in the 
following fashion : Sites of deposition 
in the past, at least so far as the sites 
were located on what are now the con· 
tinental masses, commonly were shallow 
marine basins bordered by relatively 
high lands composed of older rocks. As 
erosion slowly wore down the border· 
lands the materials carried to the basin 
tended to fill it up. With added weight 
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of sediments, however, the basin of 
deposition, commonly called a geosyn· 
cline, gradually sank. Thus more and 
more material was constantly added to 
a progressively sinking trough. But as 
a consequence of the slow sinking, the 

ourtesy Dr. JTclnz llosenhergcr 
Figure 3 :  Diatoms, microscopic 
plants, one probable oil source 

type of sediments deposited remained, 
throughout the vast thicknesses of ac· 
cumulated material, essentially of the 
shallow·water type. Because of this per· 
manency of relatively shallow waters, 
geosynclinal seas of the clearer type 
usually teemed with both plant and 
animal life. 

As a further and more important reo 
sult of the predominately shallow· water 

Courtesy of .Petrolf'lIm 'l'prhnologl L3 ( London ) .  ,After Stomp 
Figure 4: Main geologic units of the world. Plateaus consisting mainly of the 
ancient metamorphic rocks, most of which do not contain oil, are marked a; 
a, being the Guiana highlands, az Brazilian Plateau, a3 African plateau, a, 
Arabian plateau, a, Indian plateau, a, Western Australian plateau, a, South 
China, as Scandinavian highlands, a, Greenland. Units marked b are lowlands 
of ancient rocks, which are also non·petroliferous : b, the Laurentian shield, 
b, Baltic shield and Russian platform, b, "Angaraland." Those marked c are 
lowlands of younger rocks which may contain oil ; c, being the central plains 
of North America, c, Orinoco basin, c, Amazon basin, c, Argentine, c, North 
European plain, c, West Siberian lowland, C7 plain of Hindustan, C8 North 
China plain, c, Australian lowlands, clO Egypt.Iraq. Finally, the black units 
are the mountainous regions on whose flanks oil fields tend to be concentrated 
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type of deposition, these geosynclinal 
areas have gradually become lines of 
weakness in the earth's crust. Thus it 
has happened again and again that 
"mountains have grown out of geosyn· 
clines" (Figure 5 ) . In other words, be· 
cause of the earth's inherent tendency 
to resist accumulative stresses for con· 
siderable length" of time, zones of de· 
position, notably weaker than the bor' 
dering highlands, continue as such in 
some cases for geologic periods. When 
the gathering forces tending toward 
contraction of the earth's surface 
reach such a strength that they can 
no longer be withstood by the sedi· 
ments in the geosynclinal area, then 
the older and stronger rocks which 
bound the basin move toward each 
other. As a result the softer rocks be· 
tween are caught as in the jaws of a 
gigantic vise, and gradually they are 
folded and squeezed until the surface 
of the earth there has been notably 
foreshortened. Thus do the areas of 
sedimentation become complexly folded 
and faulted tracts ; and where deposi· 
tion was formerly dominant, erosion 
now plays the leading role. 

All of the long and complicated steps 
by which basins of deposition are form· 
ed and by which mountains finally grow 
out of them have also played their part 
in the migration and accumulation of 
oil and gas (Figure 6 ) . In the early 
stages of the formation of these prod. 
ucts they are both widely disseminated 
through the sediments containing the 
animal and plant material from which� 
they were derived. They are then gradu· 
ally gathered together by many forces 
among which may be mentioned capil· 
lary attraction, displacement, gravita· 
tion, gas pressure, differences in specific 
gravity, and the general circulation of 
water. 

CAPILLARITY, which moves a liquid 
in all directions through small open· 

ings in a solid, moves petroleum through 
minute pores in rocks much as kero' 
sene rises in a lamp wick. Displace. 
ment, an effective cause of the migra· 
tion of oil and gas, may result from the 
compacting of the beds in which those 
materials occur, due to the weight of 
the overlying rocks. The muds in which 
oil and gas are assumed to originate are 
much more compacted than are the as· 
sociated sands into which the hydro· 
carbons are driven. The progressive 
cementation of the pore spaces in these 
sandstones in turn may cause further 
migration of the oil and gas, and thus 
constitute another type of displacement. 

Gravitation is rarely an important 
agent in the migration of oil and gas, 
and it is effective only where the sands 
are both porous and free from water. 
Gas pressure, however, has been effec· 
tive in the movement of hydrocarbons. 
The expansion of the gas equally in all 
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directions as It IS formed not 
only pushes it through the 
openings in the rock, but tends 
also to move any liquids pres­
ent ahead of it_ The differences 
in the specific gravities of oil, 
gas, and water is a further 
cause of migration of hydro­
carbons, for, as the oil and gas 
are lighter than water, they are 
carried ahead of the water in 
its movement. The general cir­
culation of water has also con­
tributed to the migration of oil 
and gas, particularly in the 
early stages of their movement. 

THE place of final accumula­
tion of oil and gas after their 

migration depends largely upon 
the structure of the beds con­
taining them_ This structure in 
turn is in most cases the re­
sult of the mountain building 
I have just described ; in all 
cases it is the result of move­
ments of one sort or another 
in the earth's crust. Oil and 
gas move along tilted and por­
ous beds_ In the comparatively 
rare dry porous beds, the oil 
moves downward and is con­
centrated in the synclines, or 
downward bent strata_ If the 
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beds are saturated with water, 
as they generally are, the oil 
and gas are driven upward by 
the water. This upward migra­
tion may continue to the sur­
face, where the oil may emerge 
as ".seeps," or it may be stop­
ped in one or more of several 
ways. If the reservoir bed is 
lenticular and the lens is over­
lain by impervious strata, the 
oil and gas cannot move up­
ward ; if the reservoir is sealed 

Courtesy Jo urnal of the Institution of Petroleurn 'l'ecltnolouists 

Figure 5: The upper three diagrams illustrate the 
deposition of sediment and the formati;'n of geo­
synclinal mountain ranges. The lower three are the 
main types of folded mountain belts. Oil fields are 
likely to occur in the regions marked A-A, but 
in the areas marked A'-A' they are deeply buried 

by a fault, or by an intrusive mass, or 
by an asphaltic residue at the surface, 
these also prevent the escape of the oil 
and gas. But the most effective, and by 
far the most common, obstacle to the 
continued upward migration of oil and 
gas is a marked reversal or diminution 
of the dip of the reservoir bed (Figure 
7 ) . In such cases the hydrocarbons 
rise to the highest part of the struc­
ture, but further movement is prevented 
by an impervious layer which overlies 
the reservoir. 
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pounds per square inch, and 
in many cases it is higher. 

So far we have been en­
gaged in getting a bird's-eye 
view of the importance, prop­
erties, origin, migration, ac­
cumulation, and production 
of oil and gas ; and we must 
now inquire as to how the geol­
ogist goes about finding those 
products. Is there anything 
mysterious in his methods '? 
Does he, as many seem to 
think, practice some scientific 
hocus-pocus or legerdemain ? 
Is he after all only a "water 
w itch" gone to college ? 

My experience with the 
qualified oil geologist 

leads me to come to his de­
fense. He is usually thoroughly 
trained in theory, made wise 
by practice ; he is conserva­
tively optimistic, but expects 
no miracles ; he is willing to 
pioneer, but unwilling to spend 
too much of his company's 
money in following up his own 
pet theories. He knows that 
good hard work in the field is 
better than uncontrolled specu­
lation in the office. Field work 
completed, he is not above 
philosophical mental excur­
sions whose results in many 
cases smack of the miraculous. 
Geologist by name, he is some­
times a chemist, often a physi­
cist, and always an engineer. 
In short, trained as a geologist, 
he employs all of the sciences, 
yet spurns not common sense. 

Such an oil geologist, and 
there are many of them, in go­
ing into a new area invariably 

The more desirable of these latter 
structures are particularly common 
along the flanks of the great folded 
ranges where the movement has not 
been sufficiently severe to fault the res­
ervoir complexly. In these anticlinal 
structures of large size considerable 
gas pressure is developed, and upon 
drilling such a structure the oil may be 
driven upward by the expanding gas 
to form a flowing well, or "gusher." The 
pressure commonly amounts to 500 

( 'omteHY Jourllal of t h e  il/Mitute of Petroleum 'j'echnologists. After Stamp 

Figure 6:  Map of the world, showing the location of the principal oil fields. 
These are situated along the fringes of the mountain belts shown in Figure 4 
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asks himself a number of questions 
somewhat as follows : Are there surface 
indications of oil or gas, such as seeps ? 
Are the rocks of sedimentary origin ? 
Are the rocks, to be encountered by 
the drill, of the same age as those in 
some producing field '� Is there a proba· 
ble or possible source of oil and gas ? 
Are porous beds present ? If so, do they 
have a sufficient impervious cover ? Is 
the structure suitable to the accumula­
tion of oil and gas ? Are the beds so 
slightly metamorphosed by heat and 
pressure that oil and gas, if once pres­
ent, have not been driven off ? And so 
on. An affitmative answer to all of these 
questions, except the first, is regarded 
as very desirable before drilling in the 
area is undertaken. Time does not suf­
fice to explain how the geologist answers 
all of these and other questions, but 
several of the procedures which he has 
developed for their solution may prove 
of interest. 

T
HE degree of rock metamorphism 
may be determined by several meth­

ods, but the most widely used criterion 
is the carbon ratio of the coal in the 
area examined_ In 1915 David White 
advanced the theory that the percentage 
of fixed carbon in pure coal is an ac­
curate index of the degree of metamor­
phism of the rocks containing the coal, 
and that the general prospect of obtain­
ing oil in an area in which coal occurs 
may therefore be determined by a study 
of the carbon ratios of the coals of that 
area. 

After studying the locations of Ap­
palachian oil fields in connection with 
the carbon ratios of the coals in them, 
White concluded that cil in commercial 
quantities would not be found where 
the carbon ratios of the coals were 
higher than 65_ In other words, as one 
moves from the gently folded Appalach-

Product i ve  � 
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Figure 7:  Sketch illustrating numerous structural features and showing the 
position and relation of oil, gas, and water to synclines and anticlines. a 
and b are anticlines ; c and f are synclines ; d is a terrace ; e an oil seep 
on a syncline ; g indicates greater accumulation of oil (black ) on the closed 
side of a structure ; h and k are outcrops of oil-bearing rock, sealed by a 
deposit of paraffin or asphalt ; eon is an unconformity ; m shows migration of 
oil from older to younger porous rock. At p an impervious stratum seals in 
the oil. Well No. 1 produced gas and oil ; No. 2 produced a little oil, then 
water ; No. 3 struck the edge of the water ; No. 4 gave a small production, also 
water from three sandstone strata ; No. 5 gave a good production from two sands 
and would produce from a third if deepened; No. 6 produced from the first sand 

ians on the west toward the more in­
tensely folded rocks on the east, he 
finds the coals increasing in their fixed 
carbon content. He notices also that be­
yond a certain line no more oil fields 
occur. Further carbon ratio studies else­
where in North America, and on other 
continents, in the main have seemed to 
justify White's conclusions, and they led 
him to add that the degree of regional 
metamorphism in any area determines 
also the character of oil it contains. Al­
though the entire validity of this theory 
recently has been questioned by some 

geologists, most workers regard it as a 
useful empirical generalization of espe­
cial value in ruling out certain areas in 
which, although otherwise attractive, the 
drilling hazards are made unduly great 
by the regional metamorphism. 

Another example of the geologist's 
utilization of scientific methods is his 
development of geophysical means of lo­
cating structures in areas in which the 
bedrock is concealed. These methods, to 
the uninitiated, do seem to partake of 
witchcraft. In the main they are based 
on ( 1 )  differences in the reaction of pe­
troleum, salt water, and different types 
of strata to the transmission of radio 
waves, ( 2 )  differences in the electrical 
conductivity of different substances 
found in the prospective area, ( 3 )  dif­
ferences in the magnetic qualities of 
different types of rocks, and (4 )  dif· 
ferences in the density of the different 
types of material found in the earth's 
crust as determined by a torsion balance 
or by the seismograph. 

After Lilley� "The Geology of Petroleum and Natural Gas" ( Yan ::\o:;tl'and (;0. ) 

As a result of this last method and 
other types of detailed exploration 
over most of North America, it has 
been possible to pool the data thus ac­
cumulated and to point out "petrolific 
provinces" (Figure 8 ) . That is, as a 
result of information gathered by in­
dependent geologists, oil companies, 
and by state and federal geological sur­
veys, those areas in which there is some 
chance for oil and gas have been rather 
definitely outlined and set apart from 
those regions in which it is essentially 
hopeless to prospect further. 

Figure 8: Petrolific provinces of the United States. The five shaded areas are, 
from left to right, the Pacific, Rocky Mountain, Mid-Continent, Gulf, and East­
ern provinces. Note that only parts of the several areas are producing oil 



ELECTRICAL AIDS TO BLIND FLYING 
By P R O F. A L E X A N D E R  K I  .. E M I N  

THE human being with normal 
senses can fly very successfully in 
fair weather, although he has the 

unusual problem of governing his craft 
around three axes. Flying "blind," as 
in fog, he is bafHed. Man is accustomed 
to one accelerating force-gravity­
which always acts vertically down­
wards. Aloft he is subj ected to much 
larger forces which may act in any or 
all of three directions. A spin so dis­
turbs the internal fluid of the ear that 
the pilot may think spinning still per­
sists long after it has ceased. In a fog, 
he may imagine his craft to be flying 
level and straight ahead, when his plane 
is in reality in a spin_ Once the horizon 
disappears he is truly helpless. 

Pilots who once argued for the re­
liability of their senses are now firmly 
convinced that instruments are essen­
tial. Instruction in blind flying, with 
covered cockpits, is becoming general. 
( See page 528, December, 1929, page 

470, June, 1930, and 
page 430, December, 
1930 SCIENTIFIC AMERI­
CAN. ) Complete instru­
mentation for blind flying 
is being achieved_ 

D aniel Guggenheim School of Aeronauti c s  
Ne'" York U niversity 

original developments in applied 
science are still likely to be achieved 
by brilliant individuals, but the solution 
of technological problems which are 
clearly indicated by the requirements 
of an industry is far more apt to lie 
in the hands of a well organized in­
dustrial group. 

The General Electric Company, in its 
research and engineering departments, 
provides perhaps the ideal group for 
industrial research. Laboratories of 
every description, supported by full 
facilities for experimental construction, 
specialists in every branch of applied 
science, and executives who recognize 
the value of research and invention 
and support experimentation to the 
limit without too great an anxiety re­
garding immediate profits, provide an 
ideal set up_ 

When, with the growth of air trans­
port, the problem of complete instru­
mentation in flying became of impor-

tance, the General Electric 
Company found an excellent 
opportunity for its splendid 
research organization. While 
government bureaus, other in­
dustrial organizations, and the 
universities have all contributed 
to the problems of blind flying, 
it is remarkable how nearly the 
instruments of this company 
cover the entire field of blind 
flying. 

The General Electric "mag­
neto compass," a rival of the 
"earth inductor compass," has 
given the airman an instrument 
far superior to the ordinary 
compass. The magneto compass 
is expensive, relatively heavy 
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and not simple, but its application in 
aerial navigation is more than justified. 
It consists essentially of a generating 
unit, a remote-indicating instrument, 
and a course-setting mechanism. The 
generating unit is mounted in some 
part of the airplane relatively free from 
disturbing magnetic influences, such as 
"aft" in the fuselage near the tail as­
sembly. It is located inside the fuselage 
with the drive shaft extending outside 
so that the wind-driven impeller is 
turned by the relative air velocity in 
flight, thus driving the generator. The 
other component elements which are 
unaffected by local magnetic dis­
turbances are mounted on the instru­
ment board in the pilot's cockpit. 

THE magneto compass generating 
unit operates just like a direct­

current generator. It has an armature 
and a commutator but uses the hori­
zontal component of the earth's mag-

SENSITIVITY 
CONTROLLER 

WHILE at the end of 
the 19th Century, 

applied science and en· 
gineering had got fully 
into their stride, inven­
tion was still largely a 
matter of individual ef­
fort or the result of 
effort by small groups. 
It is true that entirely 

Upper left: The new magneto compass generating unit, con­
troller, indicator, and potentiometer. Upper right: Interior of 
magneto generating unit, showing course-setting control. Draw­
ing: Diagram of connections of units of the magneto compass 

netic field as its field of 
force. Pole pieces of 
Permalloy serve to con­
centrate the magnetic 
lines of force because 
they prefer to pass 
through the alloy rather 
than through the adja­
cent air spaces. When 
the pole pieces lie paral­
lel with the earth's lines 
of force, that is, mag­
netic north and south, 
t h e  g e n e r a t o r  f i e l d  
strength i s  maximum, 
causing a maximum gen­
erated voltage. When 
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the pole pieces are at right angles to 
the earth's field, that is, magnetic east 
and west, the generated voltage is zero. 
Thus, with the pole pieces pointing 
east and west, the indicating instru­
ment pointer is on zero in the center 
of the scale, above the nose of the 
miniature airplane which remains sta­
tionary. A swing of the pole pieces 
from the east-west position picks up 
some of the earth's field and causes the 
generator to generate "positive" for 
one direction and "negative" fot the 
other. A corresponding movement on 
the indicating instrument shows that the 
airplane has turned to left or right of 
the east· west course. 

To eliminate the effect of the verti­
cal component of the earth's mag­

netic field, when the plane is not level, 
the pole pieces swing together with a 
pendulum, which is damped to prevent 
oscillation. 

The directional effect being obtained 
by means of the position of the pole 
pieces and not by depending upon the 
exact position of the brushes, no errors 
are introduced by brush wear. 
Further, since the pole pieces are 
guarded against the effects of pitch 
or roll by the pendulum, the arma· 
ture can be driven through simple 
shafting from the air impeller with· 
out the introduction of universal 
j oints. 

The compass indicator, of the 
galvanometer type, needs no de· 
tailed description, as beyond heavy 
jewel-type bearings and shock-ab­
sorbing mounting ring, it resembles 
the usual electrical instruments of 
this type. 

When the magneto compass is 
installed, the course·setting con ­
troller is mechanically connected 
to the pole pieces of the generator 
and rotates them by means of 
either a flexible or rigid shafting, 
so that when the pointer of the 
indicator is centered the ship is 
headed in the direction indicated on 
the dial of the controller. The course­
setting controller consists essentially of 
two concentric dials with a gear reduc­
tion so arranged that one revolution of 
the crank moves the outer scale a dis· 
tance of ten degrees. Inasmuch as the 
inner scale is divided into ten equal 
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The fundamental principle of course setting with the magneto compass 

parts, each of its divisions represent 
one degree. The combination of the two 
scales acts as a vernier to adjust the 
compass accurately and to indicate the 
course thus esta�lished by the pilot. 

The electric turn indicator, combined with 
lateral inclinometer, is described in the text 

While the pole pieces of the magneto 
compass generating unit are kept hori· 
zontal by the damped pendulum, the 
pendulum will not do everything. Rota­
tion of the plane introduces centrifugal 
forces which act on the pendulum also, 
and the pendulum becomes incapable of 
indicating the true vertical ( this is why 

so many means of stabilization on the 
pendulum principle have failed ) ,  and 
the effect of the vertical component of 
the earth's magnetic field introduces 
errors. When flying due north, in the 

northern hemisphere, the compass 
actually indicates a turn opposite 
to the one being made. This is the 
well-known northerly turning error. 
Accordingly, a turn compensator 
has been introduced. It consists of 
an electrically operated gyroscope 
and a zero center scale instrument 
connected by a single two-con­
ductor wire of any required length. 

THE gyroscope is essentially a 
small electric motor mounted 

with its shaft horizontal and free 
to precess about another horizontal 
axis when affected by the turning 
of the aircraft. This precession 
changes the electrical balance of 
a circuit, causing the indicating in­
strument to read "right" or "left" 
turn as the case may be. The 
amount of precession is propor­
tional to the rate of turning. The 

gyroscope is operated from the storage 
battery of the aircraft or from any 
equivalent source of electric energy. 

The electric gyroscope may be used 
to compensate errors introduced by 
turning with the magneto compass. By 
means of a potentiometer, a potential 
is impressed upon a circuit of the mag­
neto compass to buck the potential of 
the compass itself caused by the turn. 
The gyro unit may be mounted at any 
position in the plane and particularly 
is it useful when flying northerly courses 
in the northern hemisphere and souther­
ly courses in the southern hemisphere, 
where the northerly turning error is of 
such importance. 

Automatic steering control used with the magneto compass 

The gyro element of the turn com· 
pensator may be used independently of 
the compass as a turn indicator to aid 
in maintaining the plane in straight 
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flight. A separate indicator is 
then provided for this use. 
Thus, the pilot has before 
him an indication of turns 
away from the course as well 
as the indication of the com­
bined instrument in the mag­
neto compass. 

With the help of the mag· 
neto compass it is not only 
possible to give the pilot the 
exact course, but it is also 
possible to modify its use in 
such a manner as to give 
automatic steering. In this 
work a contact-making micro­

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

ammeter replaces the com­
pass indicator, and controls Panel in fuselage open, to show installation 

of the sonic altimeter in an Army airplane 
a clutch within the steering 
mechanism itself. It is, of course, neces-
5ary in such application to amplify the 
current generated in the magneto com­
pass. The whole is a self-contained unit 
connecting directly to the control cables 
of the plane. Cost of automatic steer­
ing equipment has, so far, kept it from 
commercial use, but there is no doubt 
that, ultimately, automatic steering will 
come to the help of the commercial 
pilot, particularly as transport planes be­
come larger and carry greater pay loads. 

THE magnetic compass is very accu­
rate and, as we have seen, it is pro­

tected against pitching errors and 
against errors introduced by turning ; 
but it is not protected against drift due 
to side winds. Visual drift indicators 
are sometimes employed for such a pur­
pose, with specially .arranged sighting 
devices which show whether the air­
plane is really following a compass 
course or drifting sideways to left or 
right of this course, but when there is 
fog, such drift corrections cannot be 
made ; radio must then be employed. 

Two types of radio signaling ap­
paratus are now in use on the airways ; 
aural and visual. With the aural bea­
con, the pilot listens for the dot-dash 
code of the beacon signal. When he 
hears a code letter of one kind, he 
knows he is to the right of his true 
course and steers to the left until the 
signal changes to a series of long dashes. 
When he goes past his course to the 
left, another signal apprises him of 
the fact. 

With the visual type of beacon the 
pilot watches two vibrating reeds which 
are tuned to the frequencies of the bea­
con signal. Deviation to the right or 
left of the course is indicated by the 
unequal amplitude of the reeds. ( See 
"Radio Guides the Airway Traveler," 
March 1929 SCIENTIFIC AMERICAN.)  

off his course. This device uses the 
ordinary broadcasting band and con­
sequently may be directed at any broad­
casting station within range of the re­
ceiver. Tests have shown that a pilot 
can fly to an average powerful broad· 
casting station from a distance of 200 
miles. 

A RADIO echo altimeter, by using 
radio waves reflected from the 

ground, gives accurate indications of 
altitude at periods of half the wave­
length of the set. ( See "A Radio Alti­
meter," December 1929 SCIENTIFIC 
AMERICAN. ) In the early development 
of this instrument, weights of greater 
than 80 pounds were required, together 
with the use of seven tubes. The present 
outfit has been reduced to a weight of 
four pounds and uses but a single tube. 

Another type is the sonic altimeter, 
on which the General Electric Com­
pany has expended much time and 
energy, and which is particularly useful 
for fog landings. In this device, a 3000-
cycle note from an automatically oper­
ated air whistle is directed periodically 
at the ground by a megaphone. The echo 
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of the outgoing signal is received in a 
second megaphone which is connected 
through a high-pass filter to a stetho­
scope worn by the pilot. A timing 
mechanism makes possible the indica­
tion of altitude. ( For complete details 
see "Sonic Altimeter for Fog Flying," 
April 1931 SCIENTIFIC AMERICAN. ) 

WE have not mentioned the multi­
plicity of other instruments with 

which the modern airplane is equipped. 
Air speed indicators, temperature in­
dicators, tachometers, pressure gages, 
fuel gages, and so on, form a bewilder­
ing system. The photograph of the spe­
cial Douglas airplane cockpit gives an 
indication of the complexity of the nerv­
ous system of the modern airplane. 

Nor have we discussed the light bea­
cons, auxiliary airport beacons, airport 
markers, floodlights, and other aids to 
navigation ; nor the system of weather 
broadcasting so useful at the present 
time. ( See "The Pilot Phones His Air­
port via Radio," July 1930 SCIENTIFIC 
AMERICAN. ) Space also will not permit 
us to deal with the radio methods for 
guiding the plane when quite near the 
airport, which have permitted the pilot 
to take off and land absolutely blind. 
Such experiments carried out by the 
Bureau of Standards have remarkable 
promise, though still only in the de­
velopment stage. ( See "Flying Blind­
Guided by Radio," July 1931 SCIENTIFIC 
AMERICAN. ) 

Credit for such work is due not only 
to the General Electric Company and 
the Bureau of Standards, but also to 
the Pioneer Instrument Company, the 
Sperry Gyroscope Company, and many 
other organizations. 

The intensive effort now put forth 
will soon result in perfect navigation 
under all conditions, with fog, the last 
of the great enemies of flying, complete­
ly conquered. 

For flying off the established airways, 
there has been developed a wing loop 
homing device which couples with a 
standard receiver and indicates to the 
pilot, by means of a meter on the in­
strument board, whether he is on or The complex instrument panel in a special Douglas plane 
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An Etruscan Safety Pin 

T
HE Metropolitan Museum of Art 
has just acquired a 2700 year old 

Etruscan gold fibula. It is one of the 
exquisite trinkets which are charac­
teristic of the 7th Century Etruscan 
tombs. The pin is of stout gold wire, 
and the decoration is made up of double 
geometric rows of gold granules in 
zigzags and meanders_ The length of 
the whole pin is 2% inches_ 

Eastern Stucco Statues 

T
HE Stora Art Galleries of New York 
recently showed some remarkable 

stucco statues found in the neighbor­
hood of Tash-Kourgan ( Chinese Turkes­
tan ) to the east of the Afghan border. 

An Etruscan gold fibula with granular decorations, forerunner of safety pins 

Curious stucco figures from Chin­
ese Turkestan show Gothic-Budd­
hist and Indo-Hellenistic influences 

They display a mixture of Greek, 
Gothic, and Indo-Buddhistic features_ 
For the artists of the Tarim valley stuc­
co was what marble was for the Greeks. 
The modeling was done while the stucco 

was still damp. This period ., �f· Indo­
Hellenistic culture sprang up in the 
wake of Alexander's conquests. This 
location was in the path of the "old 
silk road" which crossed the Gobi 
Desert. It is difficult to explain the Goth­
ic influence in the one on left. 

Excavating Rome's Seaport 

WHILE Rome is being properly ex· 
cavated in many quarters, its sea­

port, Ostia, has not been neglected by 
Premier Mussolini. Ostia is located at 
the mouth of the Tiber, 13% miles from 
Rome. It was founded in the 7th Cen­
tury B . C .  The excavated ruins date 
chiefly from the 2nd·4th Centuries A . D .  
and include great harbor works, grana­
ries, temples, fora, and theaters. The 
small bath which has recently been ex­
cavated has yielded an important head­
less statue. A complete necropolis has 
been uncovered in Ostia's island across 
the Tiber, where Aeneas landed. 

Ostia, the port of ancient Rome, is 
being scientifically excavated and 
explored. Left: One of the, small 
baths. Above :  The statue of the 
Goddess of Fortune in a niche 
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A MODERNIZED UNIVERSITY LIBRARY 
chological effect. The delivery 
desk at the end contains com­
plete equipment for commu­
nicating with the stack and 
the various reading rooms. 
Access to the book stack is im­
mediately behind the delivery 
desk. No visitor is admitted 
to the stack without a pass. 

The book tower dominates the entire structure, 
is 16 stories high and houses 3 ,500,000 books 

The books tack tower is a 
working laboratory which is 
intended to bring readers and 
books quickly and easily to­
gether. The tower rises to a 
height of ISO feet and is 
built like a skyscraper with 
low ceilings. It is subdivided 
into sixteen floors or tiers by 
means of thin marble deck­
floors, one and one quarter 
inches thick, and supported 
in the light steel horizontal 
framework of the bookstack. 
The waste space of thick 
floors is thus avoided, and 
the maximum cubical capac­
ity of the building is utilized 
for the storage of books. Two 
thousand tons of steel and 

IN building a library, the tendency is 
to veer to the monumental. The stack 
is usually obscured behind a screen 

of monumental rooms or becomes the 
rear fa«ade. In reality the essence of a 
library is the books tack where tier after 
tier of self·supporting shelves house the 
books with narrow aisles giving access. 
In the recently dedicated seven million 
dollar library at Yale University the 
dominant idea was the placing of the 
stack in the most accessible and im­
portant position on the site as the domi­
nating feature of the fa«ade. This ex­
ternal expression of the functional core 
of  the building gives the library a 
structural dignity and symbolism worthy 
of the great traditions of the University. 

Architecturally the Yale library is a 
masterpiece and the symbolism and il­
lustrative ornament stamp it as one of 
the outstanding buildings of the world. 
The Sterling Memorial Library was 
named after the donor of the Sterling 
Foundation which has administered the 
funds bequeathed by Mr. Sterling. 

At the base of the tower and in front 
of it the main hall, like the nave of a 
church with vaulted aisles, provides a 
dignified approach to the rooms of a 
more public nature, like the reading 
rooms and the exhibition rooms. The 
Gothic architecture adapted to library 
needs gives a feeling of spaciousness 
and calm which has an excellent psy-
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Above : Reproduction, Yale library 
of 1 742. Over 60 percent of the 
books were in the original library. 
Right: One of the 330 student's 
new stalls with shelves and desk 

iron entered into the construction of the 
stack, and 1000 tons of marble in the 
floor and stair treads. All the steel con· 
nections were welded instead of riveted, 

resulting in a solid self-supporting, free 
standing, massive unit of steel. This was 
the largest welded j ob up to the date 
of construction. There are six and one 
half miles of aisles in the books tack 
tower. The capacity of the bookstack 
tower is approximately 3,500,000 books. 

Two stack tiers are equivalent to one 
building story and each two tiers of 

Ozone generator makes ozone for 
ventilating system, preventing mold 

stacks serve special departments. Books 
housed together for one department of 
study are, as far as possible, made ac­
cessible to all departments. The serious 
student need not use the main or special 
reading rooms as student carrels or 
cubicles are provided. The stack floors 
are equipped with cubicle partitions at 
the windows ; in all there are 330 cubi­
cles, each four by five feet. They are 
so designed that students studying spe-
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cial subjects may be conveniently 10· 
cated with reference to their material in 
the adj acent stack sections. Each carrel 
is equipped with three ad justable shelves 
and a desk with a drawer. Here the 
student can collect the books which he 
needs and work in peace without the 
exasperation of finding the critical vol· 
ume in the possession of another. 

Naturally, readers who do not need 
facilities for such specialized work use 
the reading room. Book conveyors 
are of the greatest importance in 
connection with the stack. The 
conveyor pours down a continuo 
ous stream of books out of the 
stack tower to the delivery desk. 
The conveyor ( described in the 
November 1929 SCIENTIFIC AMERI­
CAN ) consists of an endless chain 
which is cont inuously operated at an 

Specially designed perforated light 
shades protect stack attendants 
from glare yet illuminate shelves 

average speed of 75 feet a minute. Any 
obstruction causes an automatic over­
loading device to �top the conveyor in­
stantaneously. Pneumatic tubes are 
used to send the call slips from the 
delivery desk to attendants' stations in 
the stack. Once the book is located it 
is placed in the carrier at the stack level 
and is automatically combed from the 
carriers into a receptacle at the delivery 
desk. The time required to transport a 
hook from the farthest point in the 
tower to the desk is two and one-half 
minutes. 

There are six elevators and two dumb­
waiters. Two of the elevators are used 
principally for returning books to the 
shelves. Two of the elevators carry 
operators and are used by the students 
who enjoy stack privileges. The dumb­
waiters are intended to carry small 
loads between the floors of the stack 
and are controlled by push buttons. 

The heating and ventilating system is 
designed to meet local climatic condi­
t ions and three fundamental require-
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ments. First, books and their 
preservation ; second, the oc­
cupants of the building, both 
employes and students, and 
their comfort ; third, equip­
ment simple and durable and, 
at the same time, as inex­
pensive to operate as possi­
ble. There appears to be a 

329 

more or less well defined 
opinion of engineers that con­
ditions good for human be­
ings are good for books. The 
ideal recommendations are 

Main reading room contains every con­
venience including mechanical dictionary racks 

68 degrees, Fahrenheit, dry-bulb tem­
perature and 40 percent relative hu­
midity. 

The system at the library is called the 
"split system ; "  that . is, sufficient d irect 
radiation is installed to keep the tem­
perature of  the building at 70 degrees, 
Fahrenheit, and the air for ventilating is 
delivered at room temperature. Equip­
ment is provided to deliver 100,000 
cubic feet a minute to the stack space. 
The air is delivered by three fans, one 
for the lower third of the stack which is 
entirely surrounded by other rooms, 
one for the center third which has some 

Book conveyor brings books to de­
li very desk from all parts of stack 

walls and windows exposed to outside 
temperatures, and one for the top third 
which has an exterior wall and windows 
on three sides. The plant includes air 
filters, humidifiers with steam coil and 
temperature coils in addition to fans, 
motors, and ducts. An interesting fea­
ture is an ozone apparatus from which 
ozone may be added to the circulated 
air. The obj ect is to prevent mold from 
forming in the book bindings. Heat and 
light are provided from the central 
power plant of the University. 

THE lighting of the stacks is peculiar 
and the plan was evolved for this 

library by the builders of the stack. In 
the aisles of  the stack the shades are 
perforated with openings of various 
sizes and shapes to allow light from the . 
lamps to illuminate the upper shelves, 
while the reflected light illuminates the 
lower shelves. The blank spaces and the 
spaces having the small holes serve to 
shield the eyes of  those using the stack 
from the glare that is usually a part of 
book-stack illumination. 

The public rooms of the library are 
very fine, including exhibition rooms, 
rare book room, and lecture rooms. A 
hall of "Yale Memorabilia" includes a 
section of the famous fence. There is 
also a room designed to reproduce as 
exactly as possible the Yale Library of 
1742. Paneled in white pine and lit from 
narrow wood casements this room gives 
the atmosphere of nearly 190 years ago. 
Owing to the existence of an old manu­
script catalogue it was possible to find 
and locate 60 percent of the volumes 
which originally belonged to the old 
collection. 



WHY QUESTION ,THE 

REASONING OF ANIMALS? 
T

HERE seems to have arisen a sort 
of foregone conclusion among 
biologists that all animal behavior 

is merely the result of instinct, however 
variously that word is defined. Mechani­
cal automata is one phrase, inherited 
propensity and spontaniety are others, 
but there does not seem to be a clear 
comprehension of the workings of these 
forces or of their limitations. 

The precise influences of heredity 
upon nerve-endowed creatures is too 
little understood and many observations 
bearing on the question have either 
been overlooked or commented upon il­
logically, even by such careful students 
as the accepted dean of American out­
of-door naturalists, 
o u r  l a t e  n a t u r e­
loving ex-President, 
and many deserved­
ly high-positioned 
natural scientists. 
There is, however, 
too much data on 
the subj ect, the in­
t e r p r e t a  t i o n s  o f  
which are all too 
plain and the con­
clusions too obvious 
to permit the auto­
mata theory longer 
to rest content. 

" 

no conception of what constituted its 
original interior. In fact, if fresh hay 
had exuded from her own sides she 
would have eaten that. 

Consider the simple matter of nest 
building. In the construction of their 
houses beavers use more j udgment with 
regard to floods than do many humans, 
and they always learn the value of 
caution. Is it fair to say that they do 
not weigh, compare, and decide intelli­
gently regarding the most suitable spot 
for a dam and colony house, as influ­
enced by the breadth and depth of the 
water, abundance of food and least 
danger of surprise ? 

I watched an orchard oriole select a 
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away squirrels and egg-eating bird ene­
mies. It is common for countrymen in 
remote sections to leave a light burning 
all night long as a warning to maraud­
ers_ How much difference in the method 
or degree of reasoning is there between 
the adoption of these two means of 
protection ? Or does each individual 
man get his idea independently and the 
bird only as a hereditary habit ? Some­
times the birds omit the skins when 
these are plentiful. The human can ex­
plain his own purposes, but because the 
bird has not the power to convey in any 
way the reason for its choice of snake 
skin, can we assume that its universal 
act is only instin«tive ? 

The Moro of Mindanao builds his hut 
of pita fiber, entwining it in a definite 

manner ; this knowl­

There is no need 
to resort to the far­
f e t c h e d  o r  t h e  
well-nigh impossible 
to prove the exis­
tence of the rea-

When old bay has an itching back, he touches young gray on the back at the 
exact spot corresponding to his discomfort, and gray starts to scratch. At 
the same time, guided by gray, bay massages a fly-bitten spot on gray's leg 

edge and the rea­
son for his choice 
of material he has 
gained by long in­
heritance. The vireo 
builds its nest of 
grape-vine fiber, the 
choice of which is a 
hereditary matter, 
of course. Both man 
and bird somewhat 
vary the construc­
tion, the latter with 
its needle-like bill 
making rather the 
better job of it. No 
doubt both encoun­
ter difficulties that 
inherent knowledge 
could not have fore­
seen and both must 
use head work. soning power in 

animals, though this too often has been 
employed. The writers of fanciful yarns 
wherein the impressions of hero wolves, 
bears, foxes, and rabbits have been 
rated in human values have hurt the 
cause of truth by exaggeration_ On the 
other hand, much that has been de­
signed to disprove animal intelligence 
has been absurd, as with the case of 
Burrough's cow that ate the straw with 
which the skin of her calf was stuffed. 

ANIMALS can be impressed, and 
l"l. therefore must think and reason 
only within the scope of their own ob­
servations and memory. They possess 
little imagination or none, except as 
regards the fear of possible enemies. 
They also possess curiosity, which may 
be akin to imagination. One might as 
well suppose a South African bushman 
or a Hottentot should reason upon the 
transit of Venus or manage a problem 
in algebra as a cow to comprehend 
anatomy or taxidermy_ Bossy knew her 
calf by the smell of the skin ; she had 
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position for her pensile nest in a pear 
tree not 20 feet from my study window. 
She fetched a long stalk of grass and 
stretched it from one branch to another, 
but it was not long enough to permit 
the sl ender upper end to give a firm 
hold when twice enwrapped. As though 
with impatience, she tore this away, let 
the stalk hang and, discarding the posi­
tion, commenced to entwine a new 
strand of grass of the same length be­
tween closer branches five feet higher 
up the tree. She seemed to know she 
could obtain grass of this maximum 
length only. Is there any difference be­
tween the reasoning shown here and 
that which an Indian would show if his 
tepee poles could not be firmly im­
planted in one spot and he should 
change to another ? 

The crested flycatcher places a cast­
off snake skin at the entrance to its 
nest in hollow limb or woodpecker hole. 
This forms no part of the actual egg­
confining construction, but is supposed 
to be designed entirely for scaring 

Choice as between two or more ways 
of reaching an effect must indicate a 
certain cogitation and the necessary 
comparisons are influenced alone by 
reason, though the ingenuity employed 
may be very largely an inherited ten­
dency_ There is a deciding point that 
compels a decision for the apparent 
best ; otherwise there would be no 
variations, though these occur. The se­
lection of chimneys instead of hollow 
trees by the swift, the adoption of bird 
houses and hollow gourds on poles 
rather than old woodpecker holes by 
purple martins, the improvements in 
nest building that one oriole shows from 
season to season over that of its first 
efforts, the use of paper, string, and 
rags by the catbird, cardinal, vireo, and 
other species, indicate clearly the rea­
soning selection of better materials, 
safer positions, and more care. 

More remarkable, and still com­
parable to the methods of man, are the 
manners and habits of hunting, as 
specifically and variously practiced by 
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the more intelligent carnivora. The 
stealthy approach may be merely in­
stinctive as is the sudden well-timed 
and measured leap, but overcoming the 
difficulties set by the intended victims, 
which often show an equal intelligence, 
demand nothing less than thoughtful 
strategy_ With regard to this there is the 
choice of direction_ It meets with varied, 
comparative illustration_ 

When feeding chickens a simple ex­
periment may be practiced by opening 
the yard gate, and then, as the flock 
surges through and follows a little way 
along the fence on the outside, a hand­
ful of grain is thrown over the fence 
and inside the yard_ Most of the younger 
fowls and some of the adults instantly 
will try to sift themselves through the 
wire in a vain and frantic effort to get 
at the corn, but chanticleer and a few 
of the wiser hens will gaze but a mo­
ment at the delectable treat, then turn 
and make for the gate, going at first 
almost straight away from the grain_ 
Now, hardly anyone can expect reason­
ing sense in a hen ; her admirable care 
of her new brood is almost entirely in­
stinctive, even in the brave battling 
against enemies, but to turn tail on 
food plainly in sight because of the 
memory of a sure way around can be 
nothing short of reasoning, however 
simple_ 

My trained setter loved nothing bet­
ler than a run with his too indulgent 
master, but the director of domestic 
affairs had decreed that dogs, however 
well behaved and lovable, were not to 
trespass on the smooth floors and rugs 
of dining-room and halL So Count, 
when called, dared to come, after care­
ful instruction, only to the kitchen­
dining-room door and there prance in 
expectant glee until hat and j acket 
were donned. The call of "come boy" 
and the opening of the hall door had 
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no other effect than to send him direct­
ly away from the coveted invitation, out 
through kitchen and shed doors, into 
the yard and around the house, to j oin 
me at the front door. Is that reason or 
automative instinct ? Analyze it for a 
clear answer. 

On much the same basis our cat, 
which was a great hunter, though 
deprived of the opportunity by being 
kenneled throughout the bird-nesting 
season, spent some time in trying to 
surprise rabbits, especi�Uy one old 
long-eared buck that frequented the 
overgrown garden_ On one side a large 
briar patch bordered the woods and in 
this bunny found ready asylum. The 
cat well knew that the rabbit could 
easily outrun him ; the only hope was 
stealthy approach and surprise, but no 
method held any chance within that 
dense mass of thorns_ So bunny was 
followed only to the edge of the briars, 
though the greedy feline eyes could 
easily discern the retreating hare with­
in the shadows_ What then ? Merely an 
instinctive longing, or a further effort 
to brave the numerous thorns ? 

TRUST the cat's better brains ; in­
stantly he comes away and, out of 

sight of the rabbit, makes a wide de­
tour, reaches the far side of the thicket 
where bunny is likely to emerge and 
there lies in wait, patiently, motionless, 
with a very good chance of successfully 
surprising the coveted quarry. If this is 
not reason pure and simple, then there 
must be some special name for it. 

There is one trustworthy account, 
repeated many times in many localities, 
concerning as many dogs of various 
breeds, that clearly shows canine rea­
soning_ These dogs are hunters of 
woodchucks and the dog so inclined 
watches long for the appearance of the 
digger, sneaks forward with belly close 
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to the ground, gains a strategic posi­
tion and suddenly dashes forward, not 
at the now alarmed groundhog which 
speeds for its burrow, but straight for 
the burrow, to head off the slower 
marmot. 

Here is a sense of relative distances 
and an appreciation of the particular 
direction which is to be the most effec­
tive. I have witnessed a similar occur­
rence when a large weasel chased a red 
squirrel. The latter had gone up a 
trunk on a branch-to-branch course 
toward its nest tree. The weasel must 
have been formerly observant of the 
chickaree's dwelling-place, for instantly 
the killer ceased the futile pursuit upon 
vertical surfaces where the squirrel ex­
cels and, watching the latter's direction, 
immediately ran to the nest tree, as­
cended to a spot near where the squir­
rel would leap and waited for the 
out-maneuvered rodent. 

The tricks, subterfuges, and actual 
wisdom of working elephants, the keen 
sensibilities of trained dogs, seals, and 
horses permit actual ridicule to be cast 
upon the assumption that animals act 
only through hereditary instincts_ Per­
haps we cannot entirely credit the yarn 
about the fox plucking wool from sheep, 
or selecting a mossy stick and then 
backing slowly into water until all 
the fleas have retreated to the wool or 
moss held j ust above the surface ; 
whereupon reynard dives and lets the 
current carry the j umpers to their fate. 
N or are we obliged to credit that old 
story of one closely pressed fox in the 
hunt leading the hounds to a certain 
leaning hollow tree where a fresh com­
panion in hiding leaps out and away 
to distance the baffled hunters, the tired 
fox remaining in hiding. This latter 
would indicate a definite understanding 
akin to language. 

But we do know from unquestioned 

There is an authentic story of wolverines breaking the thread 
of a set-gun and then dragging the bait away without coming 

��...,­
in range of the gun or setting it off. It must be conceded 
that mere instinct could not account for such a procedure 
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A cat, knowing the impossibility of pursuing a rabbit within the thicket, makes 
a well.planned detour to lay in wait where it feels sure the rabbit will emerge 

observation that two prairie wolves 
will engage in co-operative hunting of 
j ack rabbits, one coyote squatting where 
the too swift-footed and always circling 
quarry is started, the other running his 
best for one round and then dropping 
to rest while the fresh one takes up the 
chase_ Thus they trade with each turn 
until they wear down the poor j ack_ 
This does not entail such a complicated 
understanding as to need a language ; 
mates hunting together may chance on 
the opportunity and act each partially 
independent of the other, but both com­
prehending the advantage of co-opera­
tion, nevertheless_ 

I witnessed the co-operation of two 
coyotes in attempting to pull down a 
calf, which would have been successful 
but for my interference_ One coyote 
tried it alone, but was 
very effectively butted ; it 
disappeared and in ten 
minutes came back with 
another c o y  0 t e_ This 
strongly suggested some 
kind of sign language, no 
doubt exceedingly limited, 
as is also shown by one 
sheep-killing dog inviting 
a hitherto innocent dog to 
j oin in a foray_ Or does 
the second beast merely 
recognize the scent of the 
prey upon the first of· 
fender ? 

monograph on the fur-bearing quadru­
peds, can hardly be questioned as to ac­
curacy, and while he quotes many 
authorities with regard to the wonder­
fully intelligent wolverine robbing 
traps, springing set-guns, avoiding 
deadfalls and the like, there must be a 
semblance of truth in the combined 
conclusions-enough to insure the be· 
lief in the creature's keenest reasoning 
powers_ Others of the weasel family­
notably the mink and pekan and that 
fellow long credited with wisdom, the 
fox-show degrees of intelligence by 
avoiding traps that can be due only to 
clearly defined reason_ 

The horse is by no means the intel­
lectual leader among dumb animals ; it 
possesses a rather limited understand­
ing of dangers and often a perverse 
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stupidity_ However, we may look to 
the horse for the simplest, most easily 
obtained and entirely unquestionable 
evidence of thoughtful and reasoning 
action. Anyone with a little time and 
patience may go into rural pasture fields 
where two or more,:grass-filled and con· 
tented equines are resting in the shade, 
and witness the following demonstra­
tion. Gray and bay for a time assume 
a friendly attitude and stand head to 
tail, largely for the purpose of having 
flies switched from the heads of each. 
There is nothing they like better than 
to have their frequent itchings allayed, 
for which purpose they seek tree 
trunks, fence posts, and low limbs 
against which to scratch_ But better is 
the tooth or tongue scratching that they 
give each other in a most decidedly co­
operative and understanding manner. 
Gray has a fly bite on his hind leg and 
with his nose he gently touches bay's 
leg in the spot to correspond with his 
own itching_ At the same time bay, hav· 
ing an itching back, barely touches 
gray on the back_ Whereupon instantly 
bay begins to scratch gray's leg and 
gray begins to scratch bay's back. 

NOR is this alL Should one wish the 
other to use its tongue instead of 

teeth it indicates this by touching the 
desired spot on the other with its 
tongue_ Gray, having his itching allayed, 
merely lays back his ears and bay 
stops ; then gray touches bay on the 
ribs and bay gets busy on gray's ribs. 

I have witnessed the above on several 
distinct occasions and I think it may be 
included with other evidence to settle 
once and for all the question as to 
the reasoning of animals_ 

But because animals 
cannot in any certain man· 
ner express their thoughts 
and impressions or give 
even a partially lucid sug· 
gestion as to the purpose 
or choice of their actions, 
is it j ust that we should 
deny them the possession 
of ideas governing their 
conclusions ? That able 
naturalist, Dr_ Elliott 
Coues, in his remarkable 

A coyote attacks a range calf and finds that he cannot finish the j ob alone. He trots away and 
shortly returns with a companion and the two make the kill. Is this "instinct" or reasoning? 
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American Navy Building 
Program Lags 

JULY 21 was the first anniversary of  the 
ratification by the Senate of  the London 

treaty for the limitation of naval armament, 
but in those 12 months Congress did not 
authorize a single ship of any of the types 
covered in the treaty. It did appropriate 
money, however, to begin the construction 
of II destroyers which were authorized 
more than 15 years ago as a part of the 
1916 program. 

When the London treaty was signed, and 
after it was ratified, the Navy Department 
began working out a construction program 
to modernize the fleet to conform to the 
provisions of  the treaty. 

A program calling for a first treaty 
authorization of one aircraft carrier, three 
submarines and two 1O,000·ton cruisers 
armed with 6-inch guns, one of them an 
experimental type and the other to be  a 
flying-deck cruiser, was sent to Congress 
with the approval of the administration. 

The program made no headway at all, 
and the destroyer appropriations which had 
been postponed year after year, were finally 
authorized only after pressure from the 
White House. 

The other powers signatory to the treaty 
have been moving forward, however, in the 
direction of  achieving treaty strength. 

In the years prior to 1930, back to 1922, 
when the Washington treaty for limitation 
of naval armament was signed, the United 
States laid down no destroyers. Moreover, 

Conducted hy F. D. Mc H U G  H 

Contributing Editors 

ALEXANDER KLEMIN 

In charge, Daniel Guggenheim School 
of Aeronautics, New York Ull i v ersity 

A. E. BUCHANAN, Jr. 

Lehigh University 

the first of the II appropriated for by the 
last Congress will not be laid down until 
the coming winter. 

In the 1922-30 period Great Britain laid 
down 22 modern destroyers, France 48, Italy 
37, and Japan 47. In submarines during 
those eight years France laid down 67, 
Italy 32, Japan 35, Great Britain 19, and 
the United States 3. One of  the American 
submarines is to be completed in August 
of next year, the second in 1933, and the 
third late in 1934. 

N ow one year after ratification of  the 
London treaty, the United States has 1 1  
vessels under construction, all o f  pre-treaty 
authorization ;  Great Britain has 30, Japan 
17,  France 60, and Italy 19. 

In addition, the United S tates has I I  ap­
propriated for, Great Britain 19, France 18, 
and Italy 29. The figures for Japan are not 
available. 

Of the authorized vessels the II of the 
United States are destroyers ; Great Brit­
ain's comprise four 6-inch-gun cruisers, 
nine destroyers and six submarines ; 
France's, one 6-inch-gun cruiser, six de­
stroyers and 11 submarines ; Italy's, one 
8-inch-gun and two 6-inch-gun cruisers, 
four destroyers, and 22 submarines. 

Of aircraft carriers the United States 
has two completed and one building, Great 
Britain has six in commission, and Japan 
one building and three in commission. 

Even when the Ranger, now building, 
is completed, the carrier tonnage of the 
American Navy will still be 45,000 tons 
short of the treaty limit. Congress failed 
at its last session to authorize the second 
carrier of the Ranger type asked for by the 
Navy Department. 

During the life of  the London treaty the 
United States is permitted to lay down in 
new tonnage 44,914 tons of aircraft carriers, 
80,000 tons of 8-inch-gun 1O,000-ton cruis­
ers ; 87,000 tons of 6-inch-gun cruisers ; 
150,000 tons of destroyers ; and 52,700 tons 
of submarines. 

The ancient vintage of  the destroyer and 
submarine tonnage of  the Navy is apparent 
in that the new tonnage alloted for these 
classes, so far as the United States is  con­
cerned, is the maximum l imi.! fixed in the 
treaty. The 80,000 tons of 8-inch-gun 
cruisers is completed or building, although 
30,000 tons cannot be completed during the 
life of  the treaty. The 6-inch-gun cruiser 
allotment of new tonnage remains un­
touched. 

Great Britain and Japan have their 
8-inch-gun treaty tonnage in the waler, 
Great Britain having completed about 40,-
000 tons and Japan about 75,000 tons of 
their respective allotments. In airc�aft car­
rier tonnage, Great Britain has only 19,650 
tons and Japan only 12,030 tons to go be­
fore reaching the limit fixed by the treaty, 

The largest and most powerful locomotive on the North 
American continent : The Canadian Pacific's new "8000" 
type, multi-pressure locomotive. Its length is 100 feet and 
its weight 400 tons. It is to be used in heavy freight and 
passenger service in the Canadian Rockies where it will afford 

a saving of one third in fuel costs. Firebox and combustion 
chamber have a total of 3 \12 miles of seamless steel tubing 
wherein steam is generated from distmed water which is 
recirculated without loss. The tender carries 12,000 imperial 
gallons of water and 4100 imperial gallons of fuel oil 
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while the United States remains 44,914 tons 
below the limit. 

The 193 1 ·32 programs of the treaty navies 
provide : For Great Britain three cruisers, 
nine destroyers, and three submarines of a 
t o tal tonnage of 33,375 ; France, three 
cruisers, incl ud in� one of 23,000 tons and 

Unfolding the light brackets under 
the new illuminated bridge table 

two submarines of  a total t ounage of 38,600 
tons, and the Un ited States 11 destroyers 
of 16,500 tons. The Japanese and Italian 
programs for 1931·32 are not avai lable in 
Washington. 

When t he new Congress meets in De· 
cember, the Navy will offer its 1932·33 
program. It probably will call for one air· 
craft carrier of 13,500 tons, two 6- inch·gun 
cruisers of  10,000 tons each and at  least 
six (If,s troyers and t w o  or t hree submarines. 
However, there is no ind ication that Con· 
gress will approve such a program. 

Well, there's one consolation. We now 
have Old Ironsides back in commission. 
Then too, we still have the Rochester-and 
the Galveston could be recommi ssioned in 
an emerp;ency.-Onr Nov)" . 

• 

Angle Trisection Impossible 
with Ruler and Compass Alone 

TRISECTING the angle with ruler and 
compass alone is  just as  impossible 

today as it was in  the days when the 
ancient Greek mathematicians worried over 
the problem centuries ago, mathematicians 
commented recently in connection with 
report s  that this problem had been solved. 

A simple exercise in  the theories of 
numbers which is worked by j uniors and 
seniors in college mathematics courses 
demonstrates the impossibility of trisect· 
ing angles in general without the use of 
complex curves. There are a few special 
angles that can be trisected by use of the 
straight line and circle alone. When claims 
are made that the angle has been trisected 
by plane geometry, it turns out that one 
of  these special angles has been used or 
there is some mistake in the work. 

By using special curves such as the 
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conchoi d  or the quadratix of Hippias, trio 
section of the angle is possible, but the 
use of these three·dimensional curves was 
frowned upon as unsportsmanlike by the 
Greek mathemati cians and solution by 
conic section methods was not considered 
a tflle solution of the original problem. 

Squar ing the c i rcle, dupl icating the 
c ube, and tri secting the angl e were the 
three problems that intrigued the Greek 
mathematicians and started them on the 
way to discoveries of many important reo 
sults in mathematics. During the centuries 
many thousands of attempts have been 
made to solve the trisectional problem. 
-Science Service. 

• 
Vitamins in Apples 

By peeling apples before eating, one de· 
prives oneself of the most healthful 

part of the fruit, according to the results of 
recent studies reported by the Bri t ish Food 
Invest igation Board. I t  has been found that 
the vitamin content of the peel is  at least 
six times that which exists i n  the region 
of the core. 

The same source reports that while 
stl ldying the diseases of apples in cold 
s t orage it was {ollnd that healthy fruit 
absorbed acetaldehyde, and, at the same 
t i me, pJ'()tection from the attack of fungi 
Wa s afrorded.-A. E. B. 

• 
Illuminated Bridge Table 

CONVENIENCE is one keynote in our 
dai ly  mode of living and particularly 

is it desirable to entertain in our homes 
with as much ease and comfort as possible. 
When the entertainment is to be  an evening 
devoted to bridge, it is indeed a pleasure to 
know that the game will be played under 
comfortable seeing conditions. Mr. Dan A. 
O'Connell ,  Jr. and Mr. A. Buchan at Nela 
Park, Cleveland, appreciated these facts 
when they recently designed a novel bridge 
table on which a patent will soon be issued. 

As the illus t rations show, this lighted 
bridge tabl e has the lighting equipment 
hllilt as an integral part of the design. Two 
diagonally opposite legs of the table carry 
the lighting fixtures. Small sections of 
nickel·plated pipe, with thumb screw joints 
for adjustment, support lamp sockets and 
trough reflectors which accommodate 25· 
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watt T·lQ bulb Mazda lamps. The lamps 
and reflectors are located slightly below the 
eye level so that the light is directed on 
the playing area and concealed from each 
individual's eyes. Uniform distribution of 
light results. Ornamental, as well as use· 
ful, ashtrays have also been provided as 
a part of the plan, and, a cigarette lighter 
may be  conveni ently attached to the reo 
ceptacle provided. 

At the conclusion of play the entire equip· 
ment on the table may be  folded away be· 
neath the table. 

• 
Making Dollar Bills From Cotton 

A MONG the many suggested ways of 
.tl. ending the b ll s iness depression is that 
of the wag who proposes that money should 
be  made out of rubber so it could be 
stretched further. In all seriousness, how· 
ever, champions of  the cotton belt have 
proposed the use of paper made entirely 
from cotton for Uncle Sam's paper money 
as a step to improve the plight of the cot· 
ton p:rowers. llpon inves tigation, however, 
the Treasury Department has rejected the 
s lI gge'ition t hat al l·cotton paper be used 
i n  the manu facture of one·dollar bills in· 

stead of l inen·cotton, which is now em­
ployed for all U.  S. paper money because 
i t  has been found more sati sfactory. 

In rejecting the suggestion, which came 
from the Galveston Chamber of Commerce, 
the acting secretary of the Treasury said 
that cotton paper once before had been 
used in the manufacture of currency but 
that it l acks certain  essential properties. 
-A . E. B. 

-
Pellagra 

SCIENTISTS of the National Institute of 
Health at Washington are seeking to 

ascertain the crops having the highest pel· 
l agra preventive values which may be grown 
most eas i ly  by farmers in the areas in 
which pellagra is prevalent. The nutrition 
specialists of the United States Public 
Health Service, working at  the Institute, 
hope that their studies will result in a 
practical solution of the problem of pre· 
venting pellagra, a nutritional disease, 
which has become widespread in parts of 
the dry area. When the most valuable anti· 
pellagric crops are determined, this in for· 

The illuminated bridge table in use. Note absence of glare 
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mation will be passed on to state, local, 
and county health units by the Public 
Health Service. 

In conj unction with its study of the 
nutritive value of  crops, the National In­
stitute o f  Health is  attempting to concen­
trate-and if  possible to isolate-the pel­
lagra preventive vitamin. The anti-pel­
lagric vitamin never has been isolated, 
although its presence in specific foods is 
proved by the pellagra preventive effects of 
such foods when they are eaten. 

The Institute, or Hygienic Laboratory, 
as it was known then, di scovered the cause 
of pellagra. This discovery is probably 
one of the most significant steps forward in 
public health advancement during the last 
decade. The late Dr. Joseph Goldberger 
of the United States Public Health Service 
found that pellagra was caused by the lack 
of  a certain nutritive substance, or vitamin, 
in the diet. ( See page 272, October, 1931 
SCIENTIFIC AMEHICAN . )  This finding threw 
a new light on pellagra, and has made pos­
sible the beneficial work now being done 
by  the Public Health Service in attempting 
to eradicate pellagra. 

-

Vinegary Beauty 

AMONG the latest aids to beauty is the 
ft v inegar shampoo. In conveying the 
vinegar to hooths in the beauty shops, pure 
nickel tubing and fittings are used because 
they resist the corrosive effects of the weak 
acid present in the vinegar. 

-

"Ruh·less" Floor Polish "RUB-LESS" polish is one of the latest 
developments based on recent chemi­

cal discoveries. Thanks to new and efficient 
emulsifying agents, wax can be kept in a 
homogenous solution which, when applied 
to certain surfaces, hardens with the typical 
gloss and sheen that was formerly attained 
only at the cost of much "elbow-grease." 
The polish dries in about 10 minutes to 
give a high luster surface which is  more 
durable and less slippery than that obtained 
in the old-fashioned way. 

These new polishes are marketed in the 
form of plastic, emulsi fied carnauba wax 
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to which an equal amount of water is 
added, with stirring. The resulting solu­
tion is spread uniformly, like a thin coat 
of varnish, over the surface to be polished, 
and allowed to  dry. It is  being successfully 
used on asphalt, cement, linoleum, mastic, 
marble, oilcloth, rubber, terrazo, and tile. 
--A . E. B. 

-
Machine Plays Solitaire : Sorts 

Cards 

AONE-EYED machine that can read and 
assort mi ll i ons uf  ordinary printed 

cards at a high rate uf speed, science's 
latest tool for lise in acco unting depart­
ments of  large organizations for the classi­
fication of bills, checks, t ickets, and other 
records, was announced recently by S. M. 
Kintner, Vice President of  the Westing­
house Electric and j\1anufacturing Com­
pany. 

Developed and designed by Douglass A. 
Young, an engineer of the Westinghouse 
organization, this ingenious machine not 
only reads cards, but places them in any of  
the  100 compartments in the machine where 
they belong without any human hand touch­
ing them. The machine, whi ch is operated 
by a single photo-electric tube, reminds one 
of a man playing solitaire, and resembles 
in appearance a miniature ra ilroad switch­
ing terminal with the card being routed 
over its proper track and delivered to its 
proper destination. 

The development of  this latest electrical 
and mechanical device is the result of a 
request from an executive of a large cor· 
poration. This particular company, like 
many others throughout the country, sends 
bills to its customers every month. Part of 
the bill ( the stub ) is  returned to the com­
pany by the customer with his remittance. 
The classification of these stubs, which are 
returned at the rate of many thousand per 
day throughout the month, upsets the entire 
organization as it i s  almost imposs ible to 
keep help on the tedious and monotonous 
grind of sorting and filing the returned re­
mi ttance stubs. 

Operation of the machine is so simple 
that it requires the services of only one 
person. When the names and addresses are 

The machine that accurately sorts cards by the million 
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stenciled on the bills, a number is  printed 
also. This number guides the sorters in the 
classifying of the stub when it is returned. 
With the new sorting machine, this same 
principle is  carried out, except that a sim­
ple printed code is substituted for the num­
bers. By this code system, according to Mr. 

The photo-electric cell which scans 
the cards and does the "brain 
work" of the card sorting machine 

Young, it is possible to get over one hun­
dred million combinations of numbers on 
a card 1 % inches wide by 314 inches long 
and still have enough room for the name 
and address of the customer. 

When the operator is ready to start sort­
ing, after turning on the power, he places 
a stack of cards in the feeding receptacle 
of the machine. A weight is then placed 
on the top of  the cards which pu ts pressure 
on the card a t  the boltom of the pack. This 
lower card is then picked up by an ingeni­
ous device covered by live rubber, which 
operates effectively even with badly mutil­
ated cards. The rubber-covered device then 
pushes the card forward under the photo­
electric cell and the coded number is read 
before the card is rou ted to its proper 
place. The reading of this card by the cell 
is done in the fraction of a second that the 
card passes under its gaze. After reading 
the code on the card, the photo-electric cell 
transmits signal s to the relays and trip 
switches and these cause a mechanical hand 
to respond ready to take the classified card 
to its proper place in any of the 100 com­
partments in the machine. 

-

Pills Instead of Spinach 

IF you have any youngsters of the spinach­
refusing age, you may soon be able to 

offer them the stuff that spinach supplies 
in a form which they may not like any 
better-as a powder or a pill. 

Carrotin, a yellow coloring matter that 
is present in green leaves as well as in 
the yellow carrots for which it is named, 
seems to be identical with the l ong-sought 
basic material of vitamin A. By a new 
process, described before the American 
Chemical Society, i t  can be  produced from 
carrots in highly concentrated crystalline 
form, at low cost, and comparatively 
rapidly. The discoverers of the new process 
are Drs. Henry N.  Holmes and Henry M .  
Leicester of Oberlin College. 

If you dislike both eating spinach and 
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Courtesy Aviation Enqinrering 
Different rotating airfoil princi­
ples as discussed in the article at 
right: A Rival of the Autogiro? 

swallowing pills, you can get your vitamin 
A or your carrotin by taking a "shot in 
the arm," with a bypodermic needle, j ust 
as protection against a lot of infectious 
diseases is  now commonly administered. 

The discovery that the injections are 
possible was announced by Dr. R. G. 
Turner of the Detroit College of Medicine 
and Surgery. H e  gave such injections to 
a lot of animals suffering from a lack of 
vitamin A, and compared their rate of 
recovery with a set of "controls" given 
vitamin A with their food in the ordinary 
manner. The injected animals recovered 
their health. 

Althongh carrots have thus been shifted 
from their old job as a "beauty food" to 
a new one as a health food, chemists still 
come to the rescue of  beauty in distress. 
Beauty parlors are beginning to use solid 
carbon dioxide, sold under the trade name 
of  Dry Ice, for post-massage rubdowns in­
stead of  the old familiar, but somewhat 
wet and messy, l umps of ice. Solid carbon 
dioxide evaporates into a dry gas instead of 
melting into water. 

It must, however, be  rubbed on lightly 
and skillfully, warned Dr. D. H.  Killeff er 
of N ew York, for it is so cold that a too 
intimate contact will result, paradoxically 
enough, in a painful burn_-Science Ser­
vice. 

• 

Trial Flights of the "Akron" 

THE Akron has been christened by Mrs. 
Hoover and the huge airship will soon 

be taken over by the Navy. But that does 
not mean that the Akron will immediately 
pass into practical service. First she will 
have to pass a rigid and exhaustive series 
of airworthiness tests, flying 75 hours in at 
least five separate flight tests. 

The maiden flight will be  a short trip of 
two hours duration at normal cruising 
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speed. Then she will be tried out with var­
ious combinations of the engines in use, so 
that characteristics with any combination 
of engines out of commission will be ascer­
tained. An endurance test of  48 hours dur­
ation will have to be met, with a speed of 
50 knots maintained for at least 12 honrs. 
The Akron must also show that she can 
climb at least six meters ( over 18 feet ) per 
second and descend at more than 12 feet 
per second. 

An airship normally gets its lift from the 
buoyancy of  the gas cells, bnt if its nose is 
raised in flight she has a dynamic or air­
plane type of lift. ( Hence the frequent sug­
gestion of a combination plane and airship 
type. ) The dynamic lift is a safeguard 
against overweight and the A kron will have 
to be  able to maintain altitude when act­
nally 10  tons over weight. 

Coming in and out of hangars, cross winds 
are often a source of  trouble. The A kron 
must be taken out of the dock at least once 
in a wind higher than 10  miles an hour with 
a sidewise component exceeding five miles 
per hour. 

When Commander Charles E. Rosendahl, 
assisted by a competent staff of technical of­
ficers, has put the new ship through all 
these paces, the American public may be 
quite sure that the Navy has made a worth­
while though expensive acquisition.-A.  K. 

• 

A Rival of the Autogiro ? 

THE wide-spread public interest in the 
Autogiro and its remarkable accom­

plishments, give more importance to other 
systems in which lift is obtained from a 
rotating blade system in lieu of the fixed 
airplane wing. 

By courtesy of Aviation Engineering we 
reproduce a diagram of three of the systems 
which may be employed. 

In all three systems, the blades are free to 
rotate about a central, almost vertical, axis. 
No power is transmitted to the blades, but 
when the craft is set in forward motion 
by an ordinary engine-driven propeller, the 
sustaining blades are set into auto-rotation 
by the action of the air, and turn like giant 
horizontal windmills. 

In the first system shown in the diagram, 
the one employed by Cierva, the blades are 
hinged at the center on a horizontal pin, 
and are therefore free to "flap" up and 
down; The blades, being free to flap, take 
up a position of equilibrium determined by 
their weight and the centrifugal force. The 
blade advancing into the wind rises, the 
blade receding from the wind falls, and lift 
equalization is complete. 

This lift equalization on either side is one 
of  the first problems which the designer of 
a rotating airfoil system has to solve. 

The second system of a rotating airfoil is 
simpler in principle. The blade is contin­
uous on either side of  the machine, and is 
hinged about a single horizontal pin. The 
single surface rotates about a vertical axis, 
and flaps about the horizontal hinge to 
equalize the lift on either side. A machine 
built on this principle was not very satis­
factory, but more may be  heard of this 
system in the future. 

In the third system, the blades do not 
"flap" but "feather" or oscillate about a 
hinge which runs parallel with the length 
of the blade. The center of pressure of the 
feathering blade is placed behind its hinge, 
so that the blade advancing into the wind 
has its angle of  incidence diminished, while 
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the blade receding from the wind has its 
angle of incidence increased. Thus equaliz­
ation of lift is again obtained. 

E. Burke Wilford, who has been active 
in developing this third system of  the re­
volving airfoil machine, is shown in our 
photograph with his third machine of  this 
type, which is still in the experimental 
st age, and has only risen a few feet from 
the ground so far. 

For the Wilford Gyroplane, as it is 
termed, the aerodynamic equivalent of the 
Autogiro is claimed, as  are also certain 
mechanical simplifications. The Gyroplane 
has, however, to meet certain other diffi­
culties. 

It is for the good of  the revolving airfoil 
idea that there should be emulation between 
various principles. Therefore further experi­
ments with the Wilford Gyroplane are 
awaited with interest.-A. K. 

• 
Improving Rules for Airplane 

Safety 

THE increasing safety of scheduled fly­
ing is in a large measure due to the co­

operation between the Department of  Com­
merce and the transport operators. At least 
once a year, representatives of  the Govern­
ment and of the operators meet in Washing­
ton and after much argument amend 
existing rules and agree on new ones. This 
year's session raised some particularly in­
teresting points. 

How often should the engines be over­
hauled?  The existing rules call for overhaul 
at least on:e each 400 honrs. The operators, 

Mr, E. Burke Wilford, inspecting 
his Gyroplane, a distinct departure 
from the well-known Autogiro 

pointing to the increased reliability of the 
aircraft power plant wanted the period ex­
tended to 750 hours, or even left to the dis­
cretion of the air line ! 

Should there be a co-pilot ? The argument 
in favor of the co-pilot is  that a single 
pilot may become unconsciolls or unable tn 
carry on for some reason or  other. A co­
pilot is now required in any plane accomo­
dating 15  or more passengers. Operators 
obj ect to this rule and suggested that a 
co-pilot should be required only in a multi­
engined plane, with more apparatus to 
watch over and only when the pilot has to  
fly 6 or more hours in one day. Even though 
the pilot's pay has gone down considerably, 
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the salaries of flying personnel are an im· 
portant item in the operators' budgets. 

The Department's rules call for a steward 
in al\ aircraft having a passenger capacity 
in excess of eight. Secretary Young con­
curred in the elimination of  the steward, 
even though there have been cases recently 
of a passenger becoming violent and having 
to be subdued by force_ 

Universal requirement of two-way radio 
seems to be  closer as a result of the last 
conference_ Flight is prohibited under 500 
feet altitude. Operators were anxious to re­
duce this height "and the Department pre­
sented a tentative regulation prohibiting 
operation over clouds unless the "ceiling" 
at the terminal airport was known to be un­
der 300 feet, or, alternatively, 2000 feet over 
the route at the time of take-off. 

These and other points will gradually be 
settled as experience accumulates until the 
rules of the air assume the same compre­
hensive and satisfactory character as the 
rules covering vessels at sea. At this stage 
no one can be said to know exactly what the 
rules should be to cover all possible con­
tingencies.-A. K. 

-

A Debate About the Autogiro 

THE editor of the London Aeroplane, 
C. G. Grey, has been a familiar and im­

portant figure in aviation for many years. 
An Irishman, he has a witty and caustic 
tongue, and a still more caustic pen. Some­
times this critic is completely wrong ; some­
times he is completely and discomfitingly 
right : always his views are striking and 
thought provoking. Recently Mr. Grey took 
a bad rise out of the Autogiro. 

An Autogiro lands very much more slowly 
than an ordinary airplane, but its high 
speed is correspondingly less. Mr. Grey's 
view is that if an airplane were built that 
had as much power as an Autogiro, carried 
as little useful load, and flew as slowly as 
the Autogiro, then that hypothetical airplane 
could get off the ground j ust as quickly as 
the A utogiro ancl cOlil d be made to land 

Courtesy A viation e"o iIJt!ul.lID 
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just as slowly. An Autogiro could get in 
and out of  a football field, but so claims 
Mr. Grey could this hypothetical airplane_ 

What Mr. Grey would like to know is 
how . the Autogiro would behave under a 
dead -stick landing. Also his fears are roused 
by the possibility of one of  the blades being 
injured in some way and by the dangers 
of an unbalanced rotor system. 

The New Yark Times gave Harold F. 
Pitcairn, the energetic, persistent, and able 
exponent of  the Autogiro in the United 
States, an opportunity for rejoinder. 

Mr. Pitcairn's arguments are all the 
stronger because they are based on experi­
ence and not conj ecture. The reply as to 
slow speed merits direct quotation. 

"Regardless of wing area and loading, 
airplanes cannot be  made to land as slowly 
as Autogiros. All heavier-than-air machines 
support themselves by deflecting air down­
ward. In other words, the machine is sup­
ported because air has weight, but since the 
air weighs so little a tremendous quantity 
must be deflected to support an aircraft. 
This means that if  lift and control are to 
be maintained the surface or surfaces which 
are deflecting the air must move at a high 
rate of  speed. Therefore, slow flight re­
quires that the speed of  the lifting surface 
be independent of the speed of the aircraft. 
Also if  the wing loading of an airplane is 
very light, i t will be  immeasurably harder 
to land in high winds than an Autogiro. 
Lightly loaded airplanes are notoriously 
rough in bumpy air. The Autogiro on the 
other hand smooths out many more air 
bumps than does a heavily loaded airplane." 

Mr. Pitcairn supports his views by re­
lating personal experiences. For a month he 
has flown his Autogiro from the lawn of his 
house to the factory, much as he would use 
an automobile. He and his pilots have made 
innumerable dead-stick landings. Mr. Pit­
cairn has flown in weather so thick that he 
would never have ventured forth in an air­
plane. "The ability to come almost instan­
taneously to a momentary complete stop 
when flying at 40 miles an hour and then 

The third experimental Wilford Gyroplane, which is similar to the Autogiro 
in having a rotating airfoil system, but in which the blades feather about their 
longitudinal axis instead of flapping up and down about a central hinge 
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descend practically vertically into a small 
plot of ground has incalculable value when 
flying in thick weather." 

The American constructor makes light of 
the danger of hitting a bird or otherwise 
damaging a rotor blade : "I do not attach 
any importance to Mr. Grey's mistrust of 
the revolving joint that attaches the rotor 
to the fuselage, since in all cases this is 
made with exceptionally large factors of 
safety. Neither am I afra id  of the rotor 

A Kellett built Autogiro flying low 
but at ease over a golf course 

blades being struck by birds, because I 
have known of pilots who have made every 
effort to hit birds while flying airplanes, 
but I have never known of a bird being hit. 
Birds see the machine coming and get out 
of the way." 

The writer of these notes has recently 
had a delightful ride in the Autogiro with 
Mr. Pitcairn himself as the pilot. It made 
a lasting impression, and the writer is 
tempted to set both Mr. Grey and Mr. 
Pitcairn right, but that perhaps would be 
in dubious taste. Far better to give them 
both merely the courtesy of the column ! 
-A. K. 

• 

"Cruisers of the Air" 

THIS book, by C. J.  Hylander, is a con­
cise and well illustrated story of the 

development of the airship. Neither original 
nor profound, it is nevertheless an inter­
esting book for a boy wishing to know 
something of the airship or for an adult 
seeking an elementary background for the 
important lighter-than·air developments of 
the day.-A. K. 

• 

Separating Water and Gasoline 

MANY an aviator has found himself on 
the brink of disaster when water or 

dirt have got into the gasoline and disturbed 
the delicate jet system of the carbureter. 

It is at present the custom, in the Army 
Air Corps, to filter the gasoline through 
chamois strainers held in a fueling funnel. 
The process is tedious and troublesome, 
particularly because the chamois cloth has 
a way of developing mysterious holes. The 
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patience of the most trustworthy mechanic 
is apt to be sorely tried, the filtering process 
unduly hastened, and the way paved for an 
unfortunate stoppage of the airplane engine. 

Master Sergeant David Samiran, with full 
co.operation of the Army Air Corps author· 
ities has now developed a simple yet highly 
effective "gasoline segregator." 

The segregator takes advantage of the 
natural tendency of water and gasoline to 
separate due to the difference in their spe· 

The Cabot airmail pick-up-Iatest 
of its kind-being tested in con­
junction with a Bellanca plane 

cific gravities. The segregator's fluid cham· 
ber is so arranged that when the liquid 
fuel enters the chamber, the heavier water 
is delivered to the bottom of the chamber 
with a minimum turbulence while the gas­
oline is delivered to the outlet at the top 
with a minimum turbulence, after passing 
through an efficient sediment strainer. When 
enough water has accumulated in the bot­
tom of the segregator, a float rises auto­
matically, opens a valve, and the water is 
discharged. When the water is gone, the 
float falls and the water valve closes_ 

Laboratory tests, as well as installations 
at airports and at filling stations for motor 
boats have given excellent results. Small 
size segregators will help the ordinary 
motorist. 

We believe this simple device will have 
wide and useful applications.�-A . K. 

-

A Mail Pick-up Device 

SINCE the construction of an airport 
where mail planes may land means a 

minimum expenditure of some 30,000 to 
40,000 dollars and a certain amount of an­
nual expenditure in upkeep, the use of an 
airmail pick-up device has long been con­
sidered attractive_ A number of inventors 
have attacked the problem, and one of the 
most persistent and thorough workers in the 
field is Godfrey Cabot of Boston. Demon­
strations given recently of Mr. Cabot's in­
vention have drawn favorable comment from 
many authorities. Its use in smaller cities, 
where stopping the transcontinental mail 
planes would hardly be  j ustified, is quite 
a possibil ity. 

The device consists of a catapult actuated 
by a series of half-inch shock cords and 
mounted on top of a light three-wheeled 
vehicle. The catapult propels a carrier along 
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a runway. When ready for action the device 
is so oriented that the incoming plane may 
fly into the wind. The mail sack is placed in 
the carrier, and the 50-foot pick-up cord is 
placed on the tops of two 16-foot uprights, 
which are mounted on the body of the ve­
hicle. These uprights are attached to the 
trigger of the device so that when they are 
moved slightly forward the trigger lets go 
and the catapult is released. 

The uprights are 15  feet apart and the 
pilot aims to strike, with the pick-up hook, 
the middle of the cord stretched between 
them. 

The moment the hook strikes the pick-up 
cord, the catapult starts and the carrier 
goes forward in the direction of flight at 
the same speed as the plane. The result is 
that the mail sack is lifted from the carrier 
without a j arring shock to the airplane. 

The plane is equipped with a windlass 
which is automatically operated_ The pick­
up hook guide, 12  feet in length, is of steel 
and has a lengthwise groove in which the 
hook rides. The moment the weight of the 
mail sack is felt by the hook, a windlass 
begins to turn automatically and in less 
than a minute the mail sack is wound u p  
into the cabin of the plane, through a port 
in the bottom of the fuselage. It is only nec­
essary to release the windlass to unreel the 
shock cord. In practice this cord would be 
dropped at a specific place and a post-office 
employee would pick it up for further use. 

The action of the catapult can be ad­
justed so as to suit the speed of the plane. 

In official tests the specifications of the 
Post Office Department were followed. The 
loads picked up ranged from 5 to 40 pounds, 
although it is claimed that loads up to 1000 
pounds could be handled. The tests did not 
fail in one instance. 

It would be interesting to see the device 
actually tested in service on an airmail 
route.·--A. K. 

• 

Lessons of the DO-X Flight 

HERE is what we learn from the flight 
of the DO-X--its many troubles, mis­

haps, and minor shortcomings notwithstand­
ing : 

That a practical giant flying boat of a 
gross weight of some 106,000 pounds can be 
built. 

That it is perfectly possible to co-ordinate 

-
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equipment as complete in character as that 
of  an ocean liner_ 

That seaworthiness increases with size 
( as we have always anticipated ) _  

That steadiness in the air and comfort 
of the passengers increases with size. 

The design and construction of the DO-X 
constitute a remarkable achievement, not 
because the DO-X will be  immediately put 
into practical and profitable operation, but 
because it points the way for the con­
structor and operator, and because it shows 
conclusively that in a very few years, boats 
of  even greater size may be possible both 
from a technical and commercial point of 
view_ We may even look forward with con­
fidence to regular seaplane operation across 
the Atlantic. 

The flight of the DO-X constitutes a 
historic event in spite of the malicious 
jokes at its slow and cautious trip from 
Germany to New York.-A . K. 

-

Save the Pieces 

WHEN the housewife sweeps, she is not 
trying to recover some missing pieces 

of costly platinum. However, in faetories 
where lamps for switchboard signals are 
manufactured, this is one of the jobs the 
sweeper must do. 

Platinum wire is used in this manu­
facture and some of the platinum gets lost 
in handling, particles dropping on the 
floor. One way of getting them is with a 
small magnet, but a magnetic sweeper is 
also used. The sweeper consists of several 
individual magnets placed side by side on 
a frame, which has wheels and a handle. 
Several times a day the sweeper goes over 
the floor collecting bits of platinum. 

• 

The First American Book on the 
Helicopter 

ALTHOUGH the helicopter has been the 
1\. subject of innumerable articles in the 
daily and technical press, we do not re­
member ever having seen a book written 
in English dealing with this most inter­
esting type of aircraft. "The Problem of 
Vertical Flight," by Parlee C.  Grose is 
therefore very welcome, though it is not 
free from many criticisms on the score of 
technical accuracy. 

The giant fiying boat DO·X after her arrival at New York 

and properly run a power plant consistmg 
of 12 engines. 

That the limit of size of the flying boat 
can he vastly extended and that while the 
DO-X is not the last word in speed and 
economy of operation, the way is clearly 
open to very large flying boats. 

That very large flying boats lend them­
selves to the installation of radio and other 

The direct lift machine has received at­
tention from very early times. Leonardo da 
Vinci left sketches of a machine involving 
an immense screw turning about a vertical 
axis. Sir George Cayley, in 1809, experi­
mented with a model in England which 
involved four large airscrews for vertical 
lift and two smaller four-bladed propellers 
for horizontal flight. In 1877 Enrico For-
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lanin ( of Italy ) designed a model helicopter 
powered with a miniature steam engine 
which established a record - the machine 
was the first to leave the ground vertically. 
Edison undoubtedly gave the type much 
thought in  the early stages of his career. 
Since then scarcely a year has passed with· 
out some new inventor coming on the scene. 

Two screws, coaxially mounted, and ro­
tating in opposite directions have heen 
tried ; two screws mounted on either side of 
the fuselage and turning in opposite di-
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trailing edge portion elastically supported 
in reference to the rear spar. 

As can be seen from the sketches, a 
single central wheel and a tail skid give 
Dr_ Merkel's design the ability to alight on 
or take-off from land.-A. K. 

-

Oil For Chronometers 

WHAT kind of oil should be used to 
lubricate clocks and watches ? Ex­

pert clock makers will tell you that there 

- - -

- - -
- -

courtesy Le Document A cronautiqlle 
Diagrammatic sketches of Dr. Merkel's combination wing-float 

rections have been used ; there have been 
combinations of lifting airs crews with 
ordinary airplane wings, combinations of 
lifting airscrews with gas filled balloons, 
inclination of lifting screws to give for­
ward speed, combinations of lifting screws 
with smaller propellers to give forward 
propulsion, and so on and so forth. 

While complete success has not yet ap­
parently been attained it would seem that 
the ultimate solution is  coming closer and 
closer. Misleading as Mr. Grose's book may 
be in many technical points, it is never­
theless interesting as a concise and fairly 
complete review of the history of this par­
ticular art.-A. K. 

• 

A Combination Wing a,nd Float 

THE question is often asked why a sea­
plane or flying boat should, for the same 

weight per horsepower, be slower or else 
carry less payload than a land plane. The 
answer is that the flotation system is likely 
to be heavier and to offer more air resist­
ance than a landing gear. 

Dr. W. Merkel, a Director of the German 
Lufthansa now proposes a combination 
wing and float which offers a chance of  re­
moving this handicap for the seaplane. The 
new type of craft is also an amphibion. 

The amphibion in question is a low-wing 
monoplane with two engines mounted high 
above the wing. The well streamlined cen­
tral body is at the same time a hydroplane 
float. Instead of having tip floats for lateral 
stability, the wings themselves, at their 
central section, act as flotation bodies, and 
therefore provide the necessary lateral 
stability. The outer portions of the wings 
are raised so as to be clear of the water. 
Of course the aerodynamic properties of 
the wing will not be quite as good as those 
of conventional wings, but the combination 
as a whole may be very efficient. 

To avoid the possibility of  damaging the 
wings in rough water, they are given a cer­
tain elasticity of constrnction, with the 

is only one kind of oil that is entirely satis­
factory, namely the oil extracted from the 
head and jaw of the porpoise and black­
fish. For many years, this oil has been 
standard for the purpose but now it can 
not be supplied in sufficient quantity to 
meet the demands, the price of the oil 
being in the neighborhood of 125 dollars 
per gallon. The other fatty oils in general, 
such as olive oil, cottonseed oil, and so on, 
are, as prepared at the present time, ob­
jectionable on the grounds of chemical 
instability, corrosive action on metals, and 
the relatively high temperature-not much 
below 0 degrees, Centigrade-at which they 
solidify. The petroleum oils are open to 
the objection that they have a tendency to 
escape from the bearings by spreading out 
over the plates and bridges of the time­
piece. They are also less effective in re­
ducing friction than fatty ·oils under 
conditions such as those encountered in 
timepieces. 

In co-operation with the Clock Manu­
facturers Association of America, chemists 
of the United States Bureau of Standards 
have been investigating the lubrication of 
delicate mechanisms, such as clocks and 
watches, aeronautical instruments, and so 
forth. The importance  of this subject has 
increased greatly with the increase in num­
ber and diversity of these instruments. 
Many are ruined and much . money is lost 
by unsatisfactory lubrication. 

Chemists hope either to prepare a very 
pure grade of vegetable oil, treated to in­
sure its stability or else to produce a new 

. synthetic oil free from the limitations of 
natural oils.-A. E. D. 

-

Outboard Motor Digs a Cistern 

THE outboard motor has proved to be a 
handy contrivance  for a great variety 

of odd jobs. The latest application to which 
it has been put is  to dig cisterns. 

Cottagers and resorters dwelling on the 
shores of lakes that are shallow have been 
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experiencing much difficulty with mud and 
sediment in pumping their water supply 
from the lake, and to remedy this, one out­
board owner conceived the idea of placing 
a cistern in the lake. A hole 20 feet in 
diameter and six feet deep to receive this 
cistern was dug by the wash from an out­
board motor on a boat that was anchored 
securely. The cistern, holding about 1000 
gallons of water was then I'olled in place. 

It is said that this cistern is  proving 
very satisfactory and that in pumping water 
out of the cistern it  is  as clear as though 
pumped from a well. The cost of installa­
tion is considerably less than it would be  
to  run a pipe l ine  into deep water. Four 
cisterns have already been installed by this 
method in a lake in Lodi, California . 

• 

What Is Glass ? 

By the latest view, glass is a liquid in 
a trance ! 

Its three ingredients are lime, soda, and 
sand. According to George W. Morey, of 
the Carnegie Institution, these have a par­
ticularly low melting point when mixed in 
the right proportion, and when the melted 
materials cool to the "freezing" point, the 
mixture is so stiff that the molecular change 
which would cause the glass to become 
opaque can hardly take place. If the glass 
loses its transparency, something was wrong 
with the mixture. 

In this respect, glass is a product pecu­
liar to itself-there seems to be nothing 
else like it.-A. E. B. 

-

Do the Tides Do This ? 

HERE is an experiment not mentioned 
in any of the scientific literature the 

editor has seen. If we carefully stand a 
rod of metal or any substance on end on a 
flat surface it will remain there until some­
thing topples it  over. Such is ordinary ex­
perience. 

Now suppose we extend the rod to sev­
eral feet in  height.  As we do so, the difTj-

The wash from an outboard motor 
on an anchored boat digs a hole 
in the lake bed to receive a cistern 

culty of standing it on end in stable 
equilibrium will increase. This doubtless 
is due largely to the lack of rigidity of 
the rod. Suppose, however, we had an 
infinitely rigid, perfectly homogeneous, 
non-magnetic rod, perfectly straight, with 
a perfectly square end, stood on a per­
fectly level flat surface. Would such a rod 
remain  in stabl e equil i bri um if placed 
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within a larger tube (to keep off air 
currents) and protected from all shock? 

This problem has been submitted by J. 
Ford Nelson of Greenfield, Massachusetts, 
who apparently has been experimenting. 

The editor has not experimented on this 
problem-because, for one thing, a steady 
base or a steady anything is almost alit of 
the question in New Yark, which shakes 
Eke jelly and quakes all day and all night. 
It is, however, believed that solar and 
lunar attraction would tip over the rod if 
it were high enough. 

The next question is, who wants to 
stand a rod sllch as this on end, anyway, 
expecting it to "stay put?" Nevertheless 
the problem is interesting and scientific. 

-

Water Purifier Prevents 
"Athlete's Foot" 

A 
COMMON chemical, sodium hypochlo­
rite, used in purifying city water sup­

plies, has been found to be an effective 
preventive of ringworm infection of the 
feet by two Buffalo workers in medical 
research, Dr. Earl D. Osborne and Miss 
Blanche S. Hitchcock. This disease, also 
known as "athlete's foot" and similar nick­
names, has spread spectacularly with the 
post-war rise of sports involving the use 
of common dressing-rooms and other 
gathering-places where athletes trample 
around barefooted for a time. There the 
spores of the fungi that cause the disease 
are spread from foot to foot, later causing 
irritation, cracking of the skin, and itching, 
watery blisters. 

Dr. Osborne and Miss Hitchcock state in 
their report to the official publication of 
the American Medical Association that they 
have not been able to find a record of 
sodium hypochlorite being used or sug­
gested as a fungus· killer before. They made 
some preliminary trials with cultures of 
various fungi in test-tubes, using solutions 
of the chemical in concentrations stepped 
up from 0.001 percent to 0.5 percent. The 
latter concentration seemed the most ef­
fective, and was chosen as standard for a 
clinical trial. 

With the co-operation of the physical 
training department of the Buffalo high 
schools, heavy rubber pans were installed 
in all the gymnasiums, and students going to 
and from gymnasium classes were required 
to wash their feet in a 0.5 percent solution 
of sodium hypochlorite. The solution was 
renewed every day. In a new high school 
a shallow "well" for the solution was built 
into the corridor passing from the dressing 
room to the showers. Later, the strength 
of the sol ution was increased to a full 1 
percent because of possible dilution through 
use. 

The results of the experiment are re­
ported as most encouraging. The spread 
of the infection was completely checked. 
"Our records fail to show a single new 
case, although numerous ones have ap­
peared from the surrounding towns," the 
two experimenters report. 

The hypochlorite solution, however, is not 
to be looked upon as a cure for already 
established cases. The report continues: 
"So far as cure of the disease is concerned, 
we do not believe that 0.5 percent solu­
tion hypochlorite or even 10 percent sodium 
hypochlorite would be any more efficacious 
in curing an established case than any 
other methods employed at present in the 
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How you can retIre on 

a month 

T
HIS new Retirement Income Plan 
enables you to provide for yourself 

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

-55, 600r 65. It can be any amount you 
wish-$Ioo a mon th, $200, $300, or more. 

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

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

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

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

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

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

"Shortly after you became totally and 
permanently disabled, the company 
would pay you a monthly income. This 
income would continue as long as your 
disability lasted." 

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

lt guarantees when you are 60 
A Monthly Income for life of $200, which assures a 
return of at least $20,000, and perhaps much more. 
depending upon how long you live, or, if you prefer, 
a Cash Settlement of $27,000. 

lt guarantees upon death from any 
cause before age 60 

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

It guarantees upon death from acci· 
dental means before age 60 

A Cash Payment to your beneficiary of $40,000. Or 
a monthly income for life. 

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

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

"How much does a Retirement In­
come cost?" 

"That depends upon your present age 
and upon the amount of income you 
want to retire on. A Retirement Income 
does not have to be paid for all at once. 
It is purchased on the installment plan. 

The payments are usually spread out 
over a period of years. This makes the 
payments comparatively small." 

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

'-� PHOENIX MUTUAL 
.. LIFE INSURANCE COMPANY 
Home Office: Hartford, Conn. First Policy Issued 1851 

PHOENIX MUTUAL LIFE INSURANCE CO., 635 Elm St., Hanford, Conn. 
Please ,end booklet giving me filII information abollt your new 

Retirement Income Plan 

Name' _________________ DDate of Birth. __________ _ 

Business Address; _______ �--------------------

Home Address ____________________________ _ 

Copyright 1931, P. M. L.1. Co. 
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Over the extractor, on the floor 
above, is the door through 
which rubber scrap is introduced · 

t reatment of this stubborn condition which 
troubles so many people." 

The sodium hypochlorite treatment is  
the second efficacious prevention for ring­
worm of the feet reported recently_ A short 
time ago Dr. W_ L Gould of Albany, N. Yo. 
described how he had stopped the spread 
of the disease in the junior high school 
there with a 10 to 15 percent sodium 
t hiosulphate solution used in a similar 
manner. The sodium thiosulphate solution 
is colorless and nearly odorless, so there 
i s  no objection to its use_ If  the bath is 
not convenient, a 20 percent powder of 
sodium thiosulphate i n  boric acid may be 
successfully used,  Dr_  Goul d reported_ This 
]lowder shoul d  be  dusted lightly over the 
entire foot, between the toes and around 
the nails. It may also be  used inside the 
shoes and stockings. A combination of 
bath and powder was reported as ideal at 
times. 

Dr. Osborne and Miss Hitchcock. how­
ever, believe that their sodium hypochlorite 
solution offers certain advantages_ It  is 
cheaper, and when the quantities used in 
gymnasiums and similar places are con­
sidered this is  a d istinct advantage.-Sci­
ence Service. 

-

Rubber and Cotton Reclaimed 
From Tire Scraps 

OF the contributions of chemistry to the 
every-day comfort and convenience of 

thousands of people, no example can he  in­
stanced more striking than the tremendous 
improvement in the quality of automobile 
tires during the last generation_ One has 
only to recall the early days of the auto­
mobile when punctures were an accepted 
incident of nearly every ride to realize that 
our modern balloon type cord tires repre­
sent progress equal to that of the automo­
bile itself. Most of the credit  for better 
tires is due to the chemist, who is also 
largely responsible for the gradual reduc­
tion in the cost of pneumatic tires_ 

The modern tire could not be  sold at 
present prices if the manufacturers did not 
practice every economy that science has 
been able to develop. One example of this 
fact i s  revealed in a recent paper by Charles 
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S. Powell of the Firestone Tire and Rubber 
Company, who describes therein a newly 
developed process for salvaging the scraps 
of rubber and cotton which are trimmed 
from uncured tires during manufacture. 
The scraps consist of cotton cords em­
bedded in uncured rubber. A thousand 
pounds of these trimmings are loaded into 
a revolving cage with walls of monel-metal 
screen_ This cage rotates within a steel 
shell, which i s  then filled with b enzene and 
the cage rotated for 2 hours, after which 
the benzene is  drawn off, and fresh benzene 
added for another half-hour "washing_" S ix 
consecutive washes, the last  two us ing hot  
benzene, d issolve out  practically al l  the 
rubber, leaving clean, white cotton shreds_ 
The cotton still contains some benzene. 
however, which i s  removed by turning steam 
into the extractor, driving out the benzene 
into condensers at the right of the ex­
tractor where i t  i s  recovered for use. The 
cotton is  removed from the extractor, dried, 
shredded, and sold for paper manufacture 
or as a filler in cheap felt compos itions ; or, 
finely ground, i t  is sold as cotton floc_ 

The rubber extracted from the scrap rc­
mains in solution in the benzene-about a 
6 percent solu tion. Fortunately, a solution 
o f  this kind is  used in the tire factory for 
impregnating the fabric used in the manu­
facture, so the reclaimed rubber finds i ts  
way into a new tire after alL 

Neither the cotton nor the rubber are 
deteriorated by this reclaiming process. 
One thousand pounds of scrap yield 1200 
gallons of rubber solution and 400 pounds 
of cotton.-A _ E. B. 

• 

Popular Misconceptions That 
Chemistry Corrects 

W
HY must blue overalls have threads 
with white centers ? Why must they 

be a purplish instead of a true blue ? Why 
does the housewife demand cloudy am­
mania ? Why is y ellowish gasol ine con­
s idered inferior ? Why do people prefer 
bl unt crystals of Epsom salts ? These, says 
1- H. Collins, in Chemistry and Yau, are 
a few of the "trade customs" which cost 
business a great deal of money every 

NOVEMBER - 1931 

year. Some of them were cunningly created, 
at some time, to deceive the buyer or the 
public_ 

Years ago, a clever dyer learned to save 
indigo by coloring the outside of the thread, 
and now the overalls bnyer picks and un­
ravels a thread to make sure the center i,  
white-an imaginary test of quality. Nat l l ­
ral indigo was i mpure, and gave a purpl i ,J,  
t inge, which still stands for  quality, though 
with modern dyes a perfect blue is easily 
obtained. 

A Br i t i sh concern "put over" the idea 
that clou d iness stands for "s trength" in 
hO (lsehol d ammonia, and produced the  
cloudiness with a l i t t l e  palmit ic acid. 

Mill ions of dollars are spent making 
white gasol i ne, or i mparting a gay color 
Lo the natnrally yell owish gas, because 
the public firmly bel i eves wh ite gasol ine  
better-which it  i s  not_ 

Blunt crystal Epsom salts used to com­
mand a premium in the drug trade. for 
their snpposed h igher efficiency-h ighly 
efficient bunk_ 

One of the commonest trade heliefs i s  
that a tinge o f  color in chemicals indicates 
purity or strength. But such color i s  gen­
erally an impurity-in a word, dirt ! At 
some time in the past, dirt could not be 
eradicated and so was made an imaginary 
mark of quality_ 

One eastern silk factory demands brown 
in its phosphate of soda solution, and an­
other insists upon white, and both believe 
they are buying a pure article_ But a brown 
tinge, in this chemical, is  not an impurity, 
while chemical impurities likely to do 
damage to silk are colorless-and there 
you are ! 

Only the chemist can dispel such tra­
ditional beliefs by determining scientifical­
ly what is fiction, and what is faet.- ­
A_ E_ B. 

• 

Whale Oil Food 

IN the good old whaling days that sea 
captains like to talk about, whale oil 

was an illuminant. Now it is  a food_ Hydro­
gen gas is passed through it  in the presence 
of n ;ckel filings-a process of hydrogena-

Extra'ctor used for removing the uncured rubber from tire scraps. The scrap 
rubber is charged from the floor above. The recovered, clean cotton is dumped, 
at the end of the process, into the bag which is shown beneath the extractor 
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tion. A rather cheap oil is thus converted 
into a more expensive hard fat. A good 
deal of the margarine that is sold outside 
of America is composed of this promoted 
whale oil. 

-
The Uniclock 

A CLOCK that makes the earth turn over 
-at least in replica-and which has 

been aptly characterized as "alive," will be  
of interest to amateur scientists, particu· 
larly amateur astronomers. It consists of a 
globe of the earth geared to an electric 
clock in such a manner that the globe keeps 
step with the earth's axial rotation. It is 

The clock which turns a globe 
which is lighted from within to in­
dicate illumination of the earth by 
the sun. The other half is dark 

made by the Universal Clock and Globe 
Company of Wilmington, Delaware. 

The globe is translucent and an electric 
lamp within it produces a contrasting light 
on its surface, showing as it rotates the 
position of the termination ( sunrise and 
sunset ) line·s. In other words, one sees the 
clock as he would see the earth were he far 
out in space, or on the moon. 

The lamp within the glohe revolves once 
a year. Thus the illumination of the earth 
hy I he sun at the various seasons is dupli­
cated and in this and other ways th i s  earth 
clock is educational. 

-
Boric Acid From Steam of 

Volcanoes 

OVER in Italy, the raw material for one 
of the most unusual chemical industries 

comes from volcanoes : The Societa Boraci­
fera manufactures boric acid from steam of 
volcanic origin ( the so-called "soffioni," 
steam spouts ) which arises naturally out of 
the earth but which, in much larger quan­
tities and better condition for exploitation, 
is obtained from openings in the ground 
reaching a variable depth of more than 
500 meters. 

The volcanic vapor brings out the boric 
acid, ammonia, and other substances mixed 

( Please turn to page 347 ) 
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We've motorized 
the Janitor 

MARCHING across our testing tables today are 
endless ranks of sturdy little motors-a new breed 
of motor, specially built to j anitor a new auto­
matic gas heating unit that converts any furnace, 
large or small , into an economical gas-burner. 
And what a motot, what a furnace man it is ! 
Automatically controlled, it mixes gas and air in 
money-sa ving proportions and maintains any pre­
determined house temperature , regardless  of 
weather changes . It is so beautifully balanced 
that you need a stethoscope to hear it run-for 
motor " hum " has an annoying habit of booming 
through a heating system . So precisely made that 
it will perform all winter without attention-as 
it must in households where motors are still a 
thing of mystery. Six months ago such a !!l0tor 
didn ' t  exist-but that was before the manufac­
turer brought his problem to Robbins & Myers . 

If you have a problem in electrical-motored ma­
chinery,  come to Robbins rtr Myers. We offer you 
the facilities of a completely modern plant and 
the experience of 33 years ' precision manufacture 
in designing, building and applying electric 
motors, generators, fans and electrical appliances. 

l\obbins &, M£crs. :Inc. 
Springfield, Ohio Brantford, Ontario 

1878 1931 
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THE AMATEUR ASTRONOMER 
Conducted by A L B E R T  G. I N G A L L S 

THIS month our space is devoted to the 
interesting work and discoveries of Mr. 

John H. Hindle, Director of the Union 
Engineering Works, Haslingden, Rossen· 
dale. Lancashire, England. ::\11'. Hindle 

Hindle's compound reflector 

manufactures electric presses and heavy 
looms, but makes of telescope making an 
amateur hobby which amounts almost to 
an avocation. He is a "specialist" in the 
Cassegrainian and Gregorian-in fact, he 
is one of a very small number who really 
understand these types in theory and in 
practice. He occasionally visits this coun· 
try and calls at these offices, and at our 
request he has prepared the following 
descriptive matter, first, concerning a 20%· 
inch Newtonian·Cassegrainian, then an en· 
closed polar observatory ( photographs of 
both are shown ) , and finally his discovery 
of a new test for the Cassegrainian and 
Gregorian. 

"THE mirror of the 20%·inch New· 
tonian-Cassegrainian shown above is 

mounted in a cast iron cell with adj ustable 
edge supports and resting on a mechanical 
flotation system giving 18 equally loaded 
symmetrical points, emanating from three 
adjusting screws. The tube is of timber, 
built up on aluminium rings. The fine 
adjustment in declination is operated by a 
hand wheel and screw from the New­
tonian end, and more slowly by means of 
an extension shaft operated through bevel 
gears, from the Cassegrain end. The polar 
axis and fork are cast in one piece, and 
rotate in  ball bearings, the top ball-bearing 
housing being adjustable. The worm wheel 
is of large diameter and the worm is pro· 
vided with slow motion gearing which 
operates by a hand rod and hook joint, 
while the clock is  running. The drive is by 
gramophone motor. 

"The mirror is of 20.2 inches aperture, 
is of eight-foot focal length, and has a 
five·inch hole through the center. Inter· 
changeable spiders for the top end of the 
tube carry, respectively, the diagonal plane 
mirror and the Cassegrain convex mirror. 
The latter is mounted in a cell, about six 
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inches outside diameter, and provides an 
equivalent focal length of 30 feet. 

"The performance of this telescope, 
which is shown in actual use, will prob· 
ably be fully described in an astronomical 
journal by Dr. W. H.  Steavenson, F. R. A. 5., 
one of the foremost amateur observers in 
England, who has erected it in his  ob· 
servatory." 

The advantage of an entirely enclosed 
observatory, which can be heated sufficiently 
for bodily comfort without spoiling the 
definition of the mirrors, has been some-

The enclosed observatory, with a 
sketch ( above ) showing the layout 
and, at right, Mr. Hindle observing 

what extensively discussed in the book 
"Amateur Telescope Making," pages 50-5l.  
Mr.  Hindle is responsible for a particular 
type of polar observatory of which several 
illustrations are reproduced. One photo· 
graph reveals the interior, showing the 
comfortable method of  observing. 

"The actual site is N. latitude 53%,°," 
Mr. Hindle writes. "The primary mirror 
is paraboloidal, mounted in a cast iron 
cell, looking face downward from the top 
of the hut. Actually this mirror is a disk 
25 % inches in diameter ; the excavation 
being only 20 inches aperture and the 
outer flat portion providing a suitable sup· 
port. The focal length is  eight feet and 
the cone of rays is turned horizontally into 
the hut by means of a slightly elliptical 
mirror adjustably mounted in an 'A' 
bracket, which performs the function of 
the spider in the orthodox telescope tube. 
The only moving portion is the coelostat, 
which has a plane mirror of 25 % inches 
aperture, counterbalanced and pivoted on 
a surface diameter for declination, and reo 
volving on a polar axis for right ascension. 

"Electrically driven reversible variable· 
speed motions are applied to declination 

From ",Monthly Notices, Royal Astronomical Society" 

At top ( "Figure 1") : the old Ritchey parallel ray test. Left to right: area visible 

for correction ; paraboloid ; hyperboloidal convex ; flat. At bottom: ( "Figure 2" )  
new Hindle spherical mirror test. Left t o  right: area visible for correction; 

spherical mirror; hyperboloid ; ellipsoidal concave mirror (for a Gregorian ) 
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and right ascension, controlled from inside 
the observatory. An additional elliptical 
flat, deflecting the rays directly from the 
eoelostat, permits the use of a short finder 
telescope if required. ( This flat shows in 
one of the photographs, below the bracket. 
-Editor. ) A sextant with reading micro· 
scope is  fixed on the declination axis, and 
the polar axis reads zero hour when point· 
ing due south. A concrete foundation 

The observatory when closed 

about a foot thick supports the entire ob· 
servatory, which is very rigidly constructed 
and braced, two light I·section beams being 
provided for sliding the primary mirror 
liP or down in its cell. 

"The adjustment of the mirrors to the 
polar axis is facilitated considerably by 
the optical combinations that can be ob­
tained in a very interesting manner. The 
construction of  the hut itself insures that 
the primary mirror and elliptical flat 
roughly approximate to the polar angle. 
They are set optically in line wit h each 
other, after which the coelostat mirror is 
moved in declination until it is precisely 
parallel with the parabolic mirror, which 
can be  observed from the eye position. T t 
is now rotated in R. A. and if the parallel­
ism is lost,  then the coelostat base ( and 
polar axis ) is adjusted by the base screws 
lint i l  parallelism with rotation are secured. 
The three mirrors are now on one opt i cal 
axis and the sextant is set to read 900 •  
The coelostat mirror, at zero hour R. A., 
is now brought perfectly level, and the 
sextant should read 180 � 2 X latitude ; in 
this instance 180 - 1071/2 = 72% °  from 
the pole, or 17 % 0  N. declination. 

"In case of an error a fresh optical axis 
nearer the correct position is selected for 
the first two mirrors, and the coelostat ad­
j ustments repeated. If  an inclinometer is 
available, then the angle of the plan , 
mirror can be tested right away when 
the two large mirrors are parallel with 
(,:Jeh other. 

"Silvering the mir�ors need not upset 
the. adj ustment. The coelostat mirror i s  
readily replaced in the  same plane. The 
o ther two are removed one at a time, and 
each brought to a correct position by 
reference to the other. The adjustment to 
the meridian is checked by the southing 
of some prominent obj ect at the precise 
moment indicated in the N. A." 

WELL, how many of you amateurs are 
now going to make a Hindle comfort 

coop for cozy constellation conni�g ? No 
frozen fingers, no summer mosquitoes to 
slap and cuss at. It looks mighty good to 
ye ed.-and· inexpensive, too. In Yankee 

( Please tum to page 355) 
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THERE IS 

ENTERTAINMENT IN THE AIR 

and we hring it TO YOUR ROOM 
. Here i t  comes . . .  another 

pass. Oh, a beauty - right down 
the center of the field. He's  got i t !  
He's away - no o n e  near him.  
How that  boy can run . . .  he 's  over! 
It 's  a touchdown . . .  what a play !"  

You, comfortable i n  your Statler 
room, get a vivid picture of the 
game . . .  play by play . . .  over the 
radio. You get, also, a graphic 
account of all the day's varied 
even ts - prize fights and election 
return s - ovations and Presiden­
tial addresses - j azz bands and 
symphonic  music - all the thrills, 
amusement,  en tertainmen t wi th 
which the air abounds. 

' Such diversion has been enj oyed 
by Statler guests since 1927 -
when Statlers were the first hotels 
to equip every room with free radio 
reception - the first to give hotel 

Statler Radio Bedside Table 

guests con trolled radio en tertain­
men t which they could enj oy with­
out disturbing their neighbors, or 
being disturbed. 

Now, every Statltr room has a loud 
speaker - simple in operation -­
vel vet-toned - yet so clear in re­
ception that you can enj oy radio 
en tertainment i n  any part of your 
room. 

We're proud of our pioneering in 
hotel radio installation - proud to 
have recognized the part radio 'was 
destined to play in modern hotel 
equipment.  This same pioneering 
spirit led us, years ago, to provide 
every room with pri vate bath, cir­
culating i ce water, to place a morn -· 
ing newspaper under the door ­
and to innovate many other hotel 
conveniences now deemed neces­
si ties by cri tical travelers. 

A LOUD SPEAKER I N  

EVERY ROOM 

Every Statler roo m  is equipped with a 10lld 
speaker oj the clearest tone, yet oj the pitch of 

ordinary conversation.  In the majority of 

rooms it is u nobtrusively placed where it can 

be reached as easily and co nveniently as the 

bed-head reading lamp 

H OT€ LS STAT LE R 
B O S T O N B li F F A L O 

< L E V l L A N D D E T R O I T  S T . L O ll i S  

In N E W Y 0 R K t Holel Pen/lJylmniu 



C URRE NT B U L LE T IN B R IE F S  
Short Reviews of Bulletins and Papers on Scientific and 

Allied Subjects, and Where to Get Them 

LIGHT ON A:'I IMPORTANT SUBJECT describes 
an invention born of necessity for l ighl ­

ing book stacks without giving attendants 
unnecessary glare. It was developed for the 
great Sterling Memorial Library of Yale 
llniversity. Snead & Company, Jersey City, 
N. f.-Gratis. 

-
SEEING Is BELIEVING is a beautifully print-

ed brochure intended to help a cam­
paign to lengthen life. The story is told in 
pictures. It is issued by the Welfare Divi­
s ion of the Metropolitan Life InSltranCe 
Company, New York, N. Y.-Gratis. 

• 
TESTING OF TIMEPIECES (Bureau of Stand-

ards, Circular No. 392 ) describes the in­
teresting work carried on in testing watches 
and chronometers. The directions for 
handl ing watches are excel lent and should 
he in the hands of  every one who has a 
regard for correct time. Superintendent of 
Documents, Washington, D. C.-i S cents 
( coin ) _ 

-
AERONAUTICS TRADE DIRECTORY ( Aero-

nautics Bulletin No. 3 )  is a publication 
giving a list of  aircraft manufacturers. 
makers of supplies of  every description and 
sundries. There is  also a list of air trans­
port operators, aerial surveyors, and those 
furnishing aeronautical instruction. We 
even find that there are "consulting me­
teorologists." A eronautics Branch, U. S. 

Department of Commerce, Washington, 
D. C.-Gratis. 

• 
THE WORKli\G OF SElVII-PRECIOUS STONES 

by J .  H. Howard is  a brief elementary 
monograph on the lap idary art. The litera­
ture on this subject is  so extremely limited 
that a pamphlet for amateurs written by 
an amateur will be appreciated by many 
home mechanics. There are a number of 
excell ent illustrat ions. Rocks and Minerals, 
Poughkeepsie, N. Y.-$1 .00. 

-
DISEASES J:X CAPTIVE WILD MAMMALS A:'ID 

Bnms by Dr. Herbert Fox, pathologist 
of the Philadelphia Zoological Society and 
Cmator of  Pathology i s  a unique publica­
tion containing practical discllssions of the 
efIect of  d i seases, growth, and development 
of  captive wild animals and their relations 
to man. It contains nearly 700 pages. Dr. 
H. L. Ratcliffe, Zoological Garden, Phila­
delphia, Pa.-$l S.OO. 

-
C ARPET WEAlI TESTING MACHINE ( Research 

Paper, No. 315 Bureau of Standards, 
Reprint from Bureau of Standards Journal 
of Research Vol. 6,  June, 1931 ) by H. F. 
Schiefer and A. S. Best describes one of 
the curious machines designed at the Bu­
reau of Standards ; the machine reproduces 
the bending, slipping, twisting, and com­
pression of Ihe pile which takes place when 
the carpet is walked upon. Superintendent 
of Documents, Washington, D. C.-l 0 
cents ( coin ) . 
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A YEAR-BOOK OF RAILROAD INFORMATIO;>I, 
1931 EDITIO N  gives a vast quantity of in­

formation in graphic form and in small 
compass. It shows the wonderful service 
rendered to the public and what it costs. 
Committee on  Public Relations of The 
Eastern Railroads, 1 43 Liberty Street, New 
York, N. Y.-Gratis. 

-------. .... -------
RADIO TUBE DATA is a 32-page loose-leaf 

pocket -size booklet on radio receiving 
tubes and presents over 80 graphs giving 
static and dynamic characteristics of all 
types of receiving tubes. The information 
is presented in the well-known "Lefax" 
form. Lefax Inc., 9th and Sansom Sts., 
Philadelphia, Pa.-$1 .00. 

-
SLASH PI"'E (.Farmer's Bulletin, 1256-F, 

Department of Agriculture )  deals with 
information useful to the grower. This tree 
produces the heaviest crops of  naval stores 
and also produces valuable timber. Office 
of Information, U. S. Department of Agri­
culture, Washington, D. C.-Gratis. 

• 
FOREST TYPES IN THE SOPTHWEST AS DE-

TERMINED BY CLIM ATE AND SOIL ( Tech­
nical Bull etin, No. 247, U .  S. Department 
of Agricultur e )  by G. A. Pearson. No 
other form of agriculture is so completely 
subject to the forces of nature as is the 
growing of  timber crops. Forest meteorology 
in this country is still in its infancy. Soil 
surveys such as are made in agricultural 
sections are not adapted to forest land. 
The investigations onlline the problem and 
how it can be solved. Superintendent of 
Documents, Washington, D. C.-30 cents 
( coin or money order ) . 

-
TESTS OF WELDED B OILER DRUMS ( Reprint 

from Combustion, November, 1 930 ) is a 
valuable articl e, for with the rise in steam 
pressures the fusion welding process ap­
pears to be the m",'t practical for boiler 
drums. The results are described in this 
article. Combustion Engin eering Corpora­
tion, 200 Madison Avenue, New York, 
N. Y.-Gratis. 

• 
Il\'DI 'STRIAL RESEARCH METHODS AND 

WORKERS ( Reprint, Journal of Engineer­
ing Education, Volume XXI, No. 2 )  by 
Edward R. Weidlein,  the Director of the 
Mellon Institute, describes how co-operative 
research is  carried on. M etlon Institute, 
Pittsburgh, Pa.-Gratis. 

-
BUDGETARY CO \ TROL IN MAl\'CFACTURING 

INDUSTRY is based on a survey of 288 
highly-rated manufacturing companies and 
gives the facts concerning the operation and 
efIectiveness of budgeting in manufactur­
ing industry, citing the methods used and 
the resul ts secured. After all budgeting is 
only careful planning. It is a book which 
should be in the hands of every major ex­
ecutive in American industry. National 
Industrial Conference Board, 247 Park 
Ave., New York City.-$3.00. 

Sl\'OW REMOVAL A:'ID EQUIP:\IE'lT ( Bulletin 
No. 20 ) gives a survey of needs for and 

availability of  equipment. It gives the 
scientific and technical principles em­
ployed in snow removal. A merican Road 
Builder's Association, Suite 938, National 
Press Building, Washington, D.  c.-Gratl:s. 

• 
WORKBOOK FOR USE WITH "THE SCIENCE 

OF EVERYDAY LIFE" by Edgar F. Van 
Buskirk and Edith Lillian Smith assisted 
by James R. WHson is  a kind of students 
note book. It is admirably prepared and is 
fully illustrated. Some of the subj ects in­
clude : air, water, foods, forces of nature, 
homes and clothing, and work of the worl d. 
Houghton Mifflin Company, Boston, Mass. 
--72 cents. 

-
OBJECTIVE TESTS 1:'1 GENERAL SCIENCE by 

James R. W ilson is bas:cd on the uew 
edition of Van Buskirk and Smith's "The 
Science of Everyday Life." This ties in 
with the workbook mentioned above. 
Houghton Mifflin Company, Boston, ;11ass. 
-24 cents . 

• 
SOLVING FOOD MAN UFACTURIl\'G PROBLEMS 

BY RESEARCH I:'ISTITUTE METHODS ( Re­
printed from Food Industries, September 
1930 ) by Lawrence W. Bass deals with the 
food problems worked out at Mellon In­
stitute. Mellon Institute, Pittsburgh, Pa.­
GratIs. 

• 
CHEMICAL Ecoxol\TICS ( Reprinted from 

Annual Survey of Americ�n Chemistry, 
Vol ume V., 1931 ) by Lawrence W. Bass 
gives a review of  American literature, 
1925-1930 and cites 226 titles. Mellon In­
stitute, Pittsburgh, Pa.-Gratis. 

-
HANDBOOK OF FIELD MUSEUM OF N ATURAL 

HISTORY gives general information con" 
cerlllng the . museum, its history, building 
exhibits, expeditions, endowments, and 
activities. Field Museum of Natural His­
tory, Chicago, Ill.-2S cents. 

-
PHYSICAL PROPERTIES OF E ARTHS (Bulletin 

101 ) by J ohn H. Griffith presents a re­
port of  researches on the physical and 
chemical properties of  loam, yellow clay, 
and bl ue clay. Engineering Exp eriment 
Station, 10UJa State College, Ames, Iowa.­
Gratis. 

-
THE LARGEST STEAM GENERATING UNITS IN  

THE WORLD describes the three 800,000 
pound units installed in the new extension 
to the East River Station of  the New York 
Edison Con!pany, which is  costing 12,500,-
000 dollars exclusive of site. Com bustion 
Engineering Corporation, 200 Madison 
Ave., New York, N. Y.-Gratis. 

• 
OFFICE OF EDUCATION D OLLAR PACKET OF 

DIRECTORIES is an economical way of 
buying lists of schools and school officials 
and is priced at or below the cost of produc­
tion. Superintendent of Documents, Wash­
ington, D. C.-$1 .00 ( money order ) . 
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with carbon dioxide gas. From some open­
ings in the earth is obtained the boric acid 
water, which is also taken from under­
ground by simple means of removal of 
deposits, operated by the natural vapors. 

The boric acid water is then concen­
trated by evaporation, and cooled, which 
( according to the extent of crystallization ) 
varies from 98 percent to a minimum of 82 
percent. The acid is then dried and ship­
ped as raw, or refined and used for the 
manufacture of borax (adding carbonate 
of soda ) . 

The ammonia contained in the vapor is 
placed, in convenient equipment, with sul­
furic acid, obtaining ammonium sulfate 
which is purified and sold as talc, or de­
composed in retorts with lime to use the 
ammonia in special chambers to produce. 
together with carbonic acid, the ammonium 
carbonate. 

The carbonic acid, which is found in 
great quantities in the natural vapor, is 
used. It passes into a special section where 
it is dried and purified. It enters into the 
preparation of the ammonium carbonate, 
but chiefly, it is liquefied and sold in bot­
tles. 

Other products of the Boracifera factory 
are sodium perborate and all the special 
salts which may be required.-A. E. B. 

• 

Uterine Cancer 

DE SPITE the fact that the uterine 
cervix is easily accessible both to sight 

and touch. cancer in this location is usually 
in an advanced stage when first discovered. 
The subjective symptoms in early cervical 
carcinoma are vague or even absent and 
are not often recognized by the patient. 
Therefore, if  cancer of the cervix is to be 
prevented and controlled. it will b e  neces­
sary to make routine and periodic examina­
tions of this organ. 

As the majority of cervical cancer cases 
occur in women who have borne children, 
it is suggested that physicians should urge 
an annual or semi-annual examination of 
mothers to determine if there be any patho· 
logical condit ion of the cervix. Cancer 
rarely, if ever, oceur, on a normal cervix. 
It is usually preceded by some chronic 
lesion and is of I en associated with tears 
sustained at childbirth. 

Professor W. P. Graves, Harvard Uni­
versity, in a study of 500 cases of cervical 
cancer found that only 2 percent of the 
patients had had cervioal repair, while, on 
the other hand, among nearly 5000 women 
who had received · this treatment he found 
only six who had developed cancer. 

The very early stage of carcinoma of the 
cervix cannot be definitely diagnosed 
clinically. In all SUSpICIOUS lesions a 
biopsy should be employed at once. This 
is a safe and easy operation and does not 
require an anesthetic. A biopsy by a com­
petent pathologist offers a quick and 
definite diagnosis. 

Statistics show that 75 percent of early 
treated cases survive the five-year period 
while the salvage in advanced cases is com­
paratively small. Although the majority of 
cases of cervical cancer occur near the 
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No other human malady is so likely 
to attack every single member of civil· 
ized communities as is the common cold. 
Cures and preventives are legion. Science 
has attacked the problem from every con· 
ceivable angle. Yet what do we actually 
know about it ? Read Dr. R. R. Spencer's 
timely article on "The Problem of the 
Common Cold" in the November issue of 
HYGEIA, the Health Magazine of the 
American Medical Association. It speaks 
with authority ! 

Other Hea lth Articles 
If your face is not your fortune you 

will be interested in reading "Plastic 
Surgery". If you have children, you can· 
not afford to miss "The Care of Chilo 
dren's Teeth". If you would cope 
intelligently with contagious diseases, 

read "Smallpox and Chickenpox"-one 
of a series on "Commullicable Diseases in 
the Horne". Other articles dealing with 
intimate questions of personal health 

include "Congenital Syphilis", "Fever", 
"When Your Ear Aches", and "The Re· 
lation of the Blood to Health and Dis· 
ease". Every issue of HYGEIA has the 
same wide health appeaL It is a health 
magazine for everybody ! 

I ntroductory Offer 
6 m onths of 

HYGEIA 
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H u m a n  Factory 
Chart for-

Use This Coupon 
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t h e  S %xll % HUman :B'actory Chart.  

I - - - - - - - - - - - - - - - - - � 
I AMERICAN MEDICAL AR ROClA1'1O:\r SA- 1 1 · 3 1  I 
I 535 N. Dearborn St . , Chicago I 
I I am enclosing one dollar for an introdurtory six I 
I months'  subscription to HYG E I A ,  the Health Maga- I 
I ���:;

t . 

together with the 8 % xll % Human Factory I 
I I 
I Name... . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I M_L- I 
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menopause it must be borne in mind that 
this lesion frequently is found at a com· 
paratively early age. There are on record 
at the State Institute for the Study of 
Malignant Diseases a number of cases 
in the early twenties and one case in a 
girl of eighteen who was married when 
she was fourteen and had borne two 
children.--Health News, New York State 
Department of Health. 

-
Hot Steam for Cooling Trains 

A NEW system of air conditioning and 
cooling for railway passenger trains, 

employing steam from the engine as the 
refrigerating energy and water as the sole 
refrigerating medium, thereby eliminating 
gaseous refrigerants, was recently an· 
nounced by Willis H.  Carrier, chairman of 
the Carrier Engineering Corporation. Mr. 
Carrier, who is  also president of the Ameri · 
can Society of Heating and Ventilating En· 
gineers, designed the cooling system in 
the White House executive offices and the 
Capitol. 

The new cooling system for railway cars 
is being demonstrated in an ordinary pas· 
senger coach enclosed in a building in 
which a temperature of 106 degrees and 
high relative humidity has been created. 
Within the car the temperature is main· 
tained at 77 degrees, with corresponding 
moderation in the relative humidity. The 
test is purposely conducted under extraor· 
dinary conditions. 

The elementary law of physics that water 
will boil or give off its heat at comparatively 
low temperatures when the atmospheric 
pressure i s  reduced, as in high altitudes, 
is the basis of the new refrigeration de· 
velopment. A tank partly filled with water 
i s  concealed at one end of the car. Steam 
drawn from the engine is forced under 
pressure past an opening in the upper part 
of the tank, thereby creating a vacuum 
within, and causing the water in the lower 
half of the tank to boil at about 50 degrees. 
In boiling the water gives off heat in the 
form of vapor which is drawn out of the 
tank by the suction of the steam, and reo 
suits in lowering the temperature of the 
remaining water still further to about 40 
degrees. 

This cold water is then circulated 
through coils concealed in the roof of the 
car. Air is then drawn over these cooling 
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coils, where it is  cooled and de-humidified, 
and thence circulated throughout the car 
by ducts. From the cooling coils, where it 
acquired heat in cooling the air, the water 
is returned to the tank. The portion of 
the water that had been vaporized passes 
through condensing coils and is  likewise 
returned to the tank. The whole cycle is 
repeated, the system being almost com· 
pletely automatic. 

The fact that steam is  used to refrigerate 
the water eliminates the necessity for pro· 
viding considerable extra electric power 
for the operation of a refrigerating machine 
as has been the case with preVious sys· 
terns. Other advantages include lighter 
weight and less space occupied, as  well 
as low maintenance cost. The use of the 
existing so urce of electric current on a 
train for operation of fans and pumps 
eliminates the difficult problem of finding a 
large additional and continuous source of 
power. Engineers believe the new develop· 
ment foreshadows general application of 
air conditioning and cooling on American 
railroads. 

Approximately 2000 cubic feet of con· 
ditioned air per minute is provided for 
in each car, affording a complete change 
of air every minute. The refrigeration 
capacity in each car is equivalent to abou t 
five tom of melting ice per 24·hour period. 

Co·operating with the Carrier Engineer· 
ing Corporation are the Safety Car Light· 
ing and Heating Company of New York 
and the Silica-Gel Corporation of Balti· 
more who will be associated in the devel· 
opment and introduction of systems of air 
conditioning for railway service. 

-
Synthetic Hydrocarbons 

CHEMISTS have long known that 
methane can easily be formed from 

carbon monoxide and hydrogen, by passing; 
a mixture of these gases over a suitable 
catalyst at atmospheric pressure and at 
temperatures as low as 150 degrees, Centi ­
grade. It is only in comparatively recent 
years, however, that appreciable quantities 
of higher members of the methane series 
have been prepared by similar method s 
from carbon monoxide and hydrogen. Con· 
sideration of the hypothetical reactions in· 
volved show that thermodynamically the 
formation of higher hydrocarbons from car· 
bon monoxide and hydrogen should proceed 

A government contract has been awarded for the construction of the largest 
and most complete laboratory' for research on wood. In the new building, 10' 
cated at Madison, Wisconsin, the Forest Products Laboratory will continue 
their work, initiated 21 years ago, to improve the production and broaden the 
uses of all classes of forest materials. The building will be equipped with all 
modern scientific and technical facilities to expedite their operations 
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with greater ease than the formation of 
methane and that the maximum possible 
yields are greater. 

An exhaustive investigation of this pro· 
cess has been conducted on a small scale 
at the Pittsburgh Experiment Station of  
the  United States Bureau of Mines, regard· 
ing optimum operating conditions, choice 
of catalysts; and conditions which control 
yields. In this work it has been demon­
strated that the extent of the conversion 
of water gas to hydrocarbons can be made 
fairly high ; and that the process can be 
so conducted that the major portion of the 
yield will be products which are liquids 
under ordinary atmospheric conditions. 
With favorable catalysts, 30 percent con· 
versions have been effected with one pass 
through the converter. 

The liquid portion of the product com· 
prises 60 to 75 percent of the total organic 
products ; methane appears as a minor 
constituent. The liquid product consists 
mostly of hydrocarbons of the methane 
series, having only traces of compounds 
containing oxygen. 

Thus it  has been demonstrated that a 
synthetic product resembling petrol eum 
can be obtained from water gas.  This fact 
may in the future cause thi s process to 
assume considerable importance as an 
auxiliary source of liquid fuel, and may 
offer to the manufactured-gas industry at 
the present time a means of effect ing en­
richment and odorization of blue water 
gas.-A . E. B. 

-

200,000 Amperes on Rampage 

PRACTICALLY everyone has noticed 
the attraction and repuls ion between 

1 wo little horseshoe magnets, but few peo­
ple realize the tremendous mechanical 

Cables carrying 200,000 amperes 
broke their fastenings like twine 

forces exerted on modern electrical equip­
ment when i t  is carrying a large current, 
and setting up a strong magnetic field. In a recen t  test, 200,000 amperes of al­
ternating current was passed through a 
piece of electrical apparatus.  Although the 
apparatus stood this flood of current, the 
power leads, as thick as a man's wrist .  
broke their two-inch * rope lashings, and 
writhed like monster rept i les in agony. 

Although the two 1 %" diameter cables 
were kept two inches apart and tied down 
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every few inches with heavy rope, a little 
figuring made it clear why the rope gave 
way like so much twine. It was found that 
the force between the cables reached a 
value of 10,000 pounds for ev€ry foot the. 
cables were tied together. Not only that, 
but the force was pulsating at the rate of 

Where the lashings did not break, 
they bit deeply into the insulation 

120 times per second ; that is, the force 
reached a maximum and dropped to zero 
100 times in the duration of a heart beat. 

When such a striking demonstration of 
mechanical forces produced by electrical 
currents has been witnessed, one obtains 
some conception of  the skill necessary in 
the design of large and compl icated electri­
cal machines which m u st withstand many 
such stresses unharmed. 

This test, like all tests on large electrical 
machinery, was conducted from a safely 
remote point, so, of course, no one was 
endangered by the breaking loose of the I 
cables. 

*M any persons, reading in sea stories o f  10-
inch and 1 2-inch hawsers, do not realize 
that the size o f  a rope is designated by the 
circumference and not by the diameter. 

• 

Typhoid Fever 

T HE marked reduction in the prevalence 
of typhoid fever throughout the 

United States has been one of the out­
standing accomplishments in public health 
during the past quarter of a century. This 
has been accomplished in cities where the 
sources of public water supply are grossly 
polluted, and in such cases i t  has been done 
largely by the intelligent installation of 
approved water purification plants. How· 
ever, although the purified public drinking 
water meets the accepted sanitary stand­
ards, there often persists in  such cities a 
small number of cases of typhoid fever. 
This fact stimulated the United States 
Public Health Service to undertake an ex· 
tensive study of these persisting or residual 
cases of typhoid  fever, the object being to 
determine whether they bear any relation 
to the municipal drinking water even 
though it did meet the present rigid sani­
tary standards. 

Six cities situated 
'
on the Ohio River 

were selected for study, both because of 
the polluted character of their raw water 
supplies and because of the excellence of 
their municipal water purification plants. 

The Ohio River is the source of the 
public water supply for each city. During 
the period of raw water consumption, the 
typhoid fever incidence in each city was 
uniformly very high in every month of  the 
year-a seasonal distribution which is 
typical of endemic water-borne typhoid 
fever. Following the installation of the 
present public water supplies, the typhoid 

Sometimes WE 
are surprised 
BUT we try not to show it . . . 

This time a husband said 
his wife was arriving in 10 min­
utes, and could we help him ar­
range a surprise dinner party 
for her? Here was a list of 12 
guests . . .  would we telephone 
them and "fix things up" while 
he dashed to meet his wife 'at 
the station? There were 14  at 
that dinner . . .  and his wife was 
really surprised ! 

I t ' s  our belief t h a t  a hotel 
should do more than have large, 
airy rooms, comfortable beds, 
spacious closets . Beyond that, 
we daily try to meet the sur­
prise s i tu a t i o n  (without sur­
prise),  n o  matter w h a t  the 
guest wants . 

Extra service at these 25 
U N I T E D  H OT E L S 

NEW YORK CITY
'

S only United . . . .  The Roosevelt 
PHILADELPHIA, PA . • • . . . .  The Benjamin Franklin 
SEATTLE, WASH . • . • . . . . . . . . . . . • • .  The Olympic 
WORCESTER, MASS . . . . • • . . . . . • . . . .  The Bancroft 
NEWARK, N. J • • • . . • . • . • . . . . . .  The Robert Treat 

.PATERSON, N. J • . . • • • .  The Alexander HamiltOn 
TRENTON, N. J . • • • • • . • • . . • • . . .  The Stacy-Trent 
HARRISBURG, PA • • • . . • • • • . • . • •  The Penn-Harris 
ALBANY, N. Y • . . . • . • • • • • • • . . • • • •  The Ten Eyck 
SYRACUSE, N. Y . . • • • •  ; • • • • • • • • •  The Onondaga 
ROCHESTER, N. Y . . . • • • . . • • • • • • • • • •  The Seneca 
NIAGARA FALLS, N. Y • • • • • • • • • • • • • •  The Niagara 
ERIE, PA • • • • • • • • • • • • • . • • • • • • • • • •  The Lawrence 
AKRON, OHIO . • • • • • • • . • • • • • • • • • • •  The Portage 
FLINT, MICH • • . . • • • • • • • . • • • • . • • • • .  The Durant 
KANSAS CITY, MO . . • • • • . • • . • • • . .  The President 
TUCSON, ARIZ . • • • . . . . • • . . • • • •  EI Conquistador 
SAN FRANCISCO, CAL. • . . . . . . . . .  The St. Francis 
SHREVEPORT, LA • • • • • •  The Washington-Youree 
NEW ORLEANS, LA • • • • • . . . • •  -• . . •  The Roosevelt 
NEW ORLEANS, LA • . . . . . • • . • • . . • .  The Bienville 
TORONTO, ONT • . . . • . . . • . . . •  The King Edward 
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WINDSOR, ONT . . . . . . • • • • . .  The Prince Edward 
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349 



350 

-an important publication 

for readers of the 
Scientific American! 

FACTORS IN THE 

SEX LIFE 
OF 2200 

W O M E N  
By Katharine Bement Davis, Ph. D .  

This pioneer vol­
ume offers concrete 
factual data on the 
events in the sex 
l i f e  o f  n o r m a l  
women, supplying 
n e e d e d  informa­
tion on a topic 
w h i c h  h a s  l o n g  
been the subj ect 

for uninformed conjecture. 
Under the expert direction of Dr. 

Davis, two groups of selected women­
married and unmarried-replied anony­
mously to questionnaires designed to 
elicit information on every phase of 
woman's sexual life. Full data on the 
various periods of life, as well as on so­
called "abnormal "  experiences were re­
ceived. 

This information wa s fIrst tabulated. 
Then comparative statistical studies were 
made on the most important topics.  The 
book offers specific data on many ques­
tions like : What factors seem to  enter 
into the "happy" and " unhappy" married 
life ? What are the causes and extent of 
abnormal practices ? What is the im­
portance of sexual education, etc. ? 

The clear and simple treatment makes 
the book invaluable to social workers,  
physicians, parents,  educators ; first in de­
veloping a saner attitude toward the whole 
subject ; second as  a tested method in 
throwing light on sexual maladjustments 
as affecting personal relations. 

The SCIENTIFIC AMERICAN says : "Al­
most to a certainty this book will upset 
a number of fondly cherished beliefs. It 
is a thoroughly scientific record of  scien­
tific work in sociology, performed by a 
noted scientific authority. The discoveries 
recorded were based on actual data 
secretly obtained. " For free examination, 
use the coupon now. Price $3 .50.  

FREE EXAMINATION ORDER FORM 
HARPER 8; B ROTHERS S.A. · l 1  
4 9  East 3 3rd St., N e w  York, N. Y .  

Gentlemen : 
Please send me a copy of FACTOR S IN THE 

SEX LIFE OF TWENTY·TWO HUNDRED 
W O MEN-$ 3 . 5 0. 

o I agree to remit $ 3 . 5 0  within ten days or return 
the hook. 

D I enclose my check. 

D Please send C. O. D. 

lVame . . . . .  . 

A ddress . . .  
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Map showing relation between dental defects and fluorine in water supply 

incidence promptly fell to a low rate com· 
parable with rates prevailing in other cities 
on the Ohio River watershed which have 
had, at least since 1914, safe water snpplies. 
At the same time, the seasonal distribution 
changed so as to give a definitely summer 
and fall disease. 

Ample evi dence accumulated to indicate 
that routes of transmission of typho id  fever 
other than the public water supply were 
in all probability the more usual. 

Therefore, the conclusion was reached 
from the evidence collected that modern 
water purification plants, such as are in 
operation in the six cities studied, when 
properly operated and controlled, effec· 
tively eliminate the danger of contracting 
typhoid fever from the public drinking 
water, even though the raw water supply 
be grossly polluted. 

• 

Disfigurement of Children's 
Teeth 

VOR 30 years dentists and chemists 
r throughout the world have sought the 
cause of a disfigurement of children's teeth 
known as "mottled enamel," but the answer 
in the one word, "fluorides," came from an 
industrial chemist, H. V. Churchill, as part 
of the daily work in an indus.trial research 
laboratory. 

"Mottled enamel" gives the teeth a dead· 
white opacity, often stained in disagreeable 
patches of brown or black. The stains may 
be accentuated by a corroded appearance of 
the surface, as i f  it had been eaten by a 
harsh acid. The enamel is damaged in its 
formation on the permanent teeth before 
they emerge from the gums. Thus only 
children are victims ; the permanent teeth 
come in, pitifully marred in appearance, 

." although normal in shape. The unfortunate 
ones so marked are marked for life ; no 
bleaching or abrasion will correct the 
defect. 

Children in widely scattered but well· 
defined localities are affected and in recent 
years prominent authorities have blamed 
some impurity in drinking water as the 
cause, although unable to determine just 
which one of the score of water· impurities 
was harmful. No two localities, i t  seemed, 
had drinking water characterized by any 
mutual abnormality, but nevertheless all 

evidence pointed to drinking. water as the 
cause. 

Mr. Churchill is  no specialist in public 
health, being Chief Chemist in the research 
organization of  the Aluminum Company of 
America. In this particular case, Dr. F. 
C. Frary, Director of Research, had noted 
mottled enamel among the children of em· 
ployees at Bauxite, Arkansas, an "alumi· 
num" town where exceptionally pure water 
was obtained from deep driven wells. At 
the first intimations that this dental scourge 
was due to drinking water, the wells were 
abandoned in favor of water from a distant 
river. At this time Mr. Churchill attacked 
his problem of exploratory investigation. 

By means of a spectograph, he identified 
fluorine among the elements present in each 
sample of harmful water-fluorine, with a 
"criminal" record among elements as a 
ravisher of  living tissues and a disrupter 
of normal bone structure. 

Although the presence of  fluorine had 
been recognized in certain mineral waters, 
no one had previously considered the likeli· 
hood of fluorides being among the im· 
purities of  any ordinary drinking waters. 
In none of the standard published methods 
of  water analysis is mention made of fluo· 
rine content or  determination. Fluorides 
had always been dism:ssed as non·existent 
in community water supplies. 

Churchill's search for fluorine was based 
on published records o f  its harmful effects 
and on a memory of  investigations by 
Schwyzer. He recalled that about 25 years 
ago brewers had adopted the use of a cal· 
cium fluoride solution to sterilize beer vats 
because this solution killed wild yeast with· 
out harming the cultured varieties. Drinkers 
of this beer became afflicted with a peculiar 
bone trouble that was identified as a result 
of consuming small amounts of the fluorid� 
solution, and the dismayed brewers abruptly 
ceased its use. 

It is held that a daily dose of one milli· 
gram of fluorine-about one thirty·thou· 
sandth of an ounce-will cause serious 
systematic disorders. 

The revelation that fluorine in drinking 
water is responsible for the permanent dis· 
figurement of thousands of children imposes 
a new duty on those who are responsible 
for the quality of  water supplies. Hitherto 
processes of chlorination and clarification 
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have been deemed sufficient in water puri· 
fication but now an additional control is 
necessary. Chlorination solved the problem 
of typhoid. The control of fluorine can· 
centration so that it never exceeds one part 
per million will solve this age-old problem 
of mottled enamel. 

-
Invisible Riches 

RESEARCH is being conducted at the 
Montana School of  Mines to harden 

gold, silver, and platinum so that almost 
invisible fili grees of these precious metals 
-yet strong enough to support great 
clusters of jewels-may be produced. 

-
Hot Bearing Indicator 

A PORTABLE indicating pyrometer, re­
cently developed and placed on the 

market by Illinois Testing Laboratories, 
Inc., Chicago, is now being used in de­
tecting hot bearings on locomotives and 
rolling stock, as well as for a number of 
other purposes in railway service. 

This instrument, called the Pyro Prod, 
consists of a highly sensitive yet rugged 
milli -voltmeter, to which is  attached a pair 
of pointed thermocouple wires. When the 
points of these wires are pressed against 
the bearing, the bearing metal completes 
the circuit and this causes a small flow of 
electric current to the indicator. This flow 
of current increases with the increase of 
temperature and causes the pointer of the 
milli-voltmeter to deflect over a scale which 
is graduated in degrees Fahrenheit. Almost 
instant readings are obtainable, as it is 
merely necessary to make contacts between 
the pointed thermocouple wires. 

The Pyro Prod can be furnished in sev­
eral different temperature ranges, but the 
one most generally used for bearing work 
is from 0 to 600 ° Fahrenheit. When de­
sired, the Pyro Prod is furnished with an 
automatic internal cold-end compensator. 
This is important where the instrument is 
to be used out-of-doors and subj ect to wide 
changes of atmospheric temperature. Other 
models of contact-type pyrometers can also 
be furnished for measuring the surface 

temperature of other metals such as heated 
billets, rods, and rails. 

When nsed on locomotives, the Pyro 
Prod is carried in the cab and at each stop 
the engineman takes the instrument and 
goes from one bearing of the locomotive 
and tender to another, quickly checking the 
temperatures, and eliminating all guess-
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work as to whether or not excessive 
temperatures are being developed, with 
consequent possibility of train delay. The 
instrument also has other industrial uses. 
-Railway Age. 

-
Pink Lemons Discovered 

P INK lemons have been found growing 
on a tree in California. 

However, the tree is a rare specimen 
and the United States Department of Agri­
culture warns that there is little chance 
of the pink lemonade industry switching to 
the new lemons for raw material. 

Pink lemons were first exhibited at the 
National Orange Show this year. They 
came from a tree in Burbank and, so far 
as known, the tree is a bud sport ( or freak ) 
of the Variegated Eureka lemon, which 
was developed from a limb variation of the 
Eureka lemon, discovered in 1911 .  The 
Variegated Eureka lemon trees are not as 
productive as the normal E ureka lemon 
trees and they are grown chiefly for orna­
mental purposes. 

The pink fruited lemon tree is identical 
in appearance to the Variegated Eureka 
tree, but as the fruit approaches ripeness it 
develops a decidedly pink color in the 
rind, flesh, and j uice. 

Budwood from the pink lemon tree has 
been inserted in sour orange seedlings and 
the resnlting trees will be studied to see 
if the pink lemon can be further pr()p�· 
gated. Department specialists declare the 
pink lemon is  another illustration of the 
occurrence of striking bud variations ill 
th is  variety of citrus fruit. 

-
Chemist's Suggestion Aids 

Cancer Research 

A PRELIMINARY report on the results 
of experiments during the last two 

and one half years with a new lead solution 
for the treatment of certain types of can­
cer, which may mark an important ad­
vance in cancer research, was recently 
announced in the American Journal oj 
Cancer by Dr. William H.  Kraemer of the 
Tumor Clinic of the Jefferson Hosp ital, 

Convenient and ac­
curate indicating 
pyrometer used to 
show the tempera· 
ture of a bearing 

Philadelphia. The announcement must not 
be considered, in any sense, as a "cure" 
for cancer-it is  merely a development 
which seems to make a previously-known 
treatment appear to promise to be more 
practical at some later date. A cure is far 
from available at present. 

In 1925, Professor W. Blair Bell of the  
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Seek advancement, adventure, 

exc i te m e n t  i n  7 t h r i l l i n g  

branches o f  one o f  today's 

fastest g rowi n g  industries 

You can learn radio now at RCA Institute s .  
At t h e  o n l y  s c h o o l s  a s s o c i ate d w i t h  t h e  
largest ,  m o s t  com plete research laboratory 
in the radio industry. 

The RCA Institutes are maintained to fit 
men for aircraft radi o ,  b roadcast stations o r  
studios , direction finder o r  radio compass 
work , talking picture s ,  recording o n  disc 
and film s ,  servicing home entertainment 
equipment, television . _ . 7  thrilling branches 
o f  t h e  r a d i o  i n d u s t r y .  M e n  w h o  g e t  the 
benefit of this training may help shape the 
future of a great industry. 

4 Complete Resident Schools 

Resident schools at New York , Boston, 
Philadelphia and Chicago offer thorough 
elementary and advanced courses based on 
22 years experience • • .  added to and re­
vised as new developments are  perfecte d .  
Advanced methods of instruction by out­
standing teachers . 

Win This Radio Schola rship 

RCA Institutes Extension Courses enable 
you to learn radio at home , too . Special lab­
oratory equipment fu rni she d .  Outstanding 
graduates of home course are eligible for 
free te rm scholarships at nearest resident 
school . • •  tuition costs for all courses mod­
erate. Act quickly. The coupon makes it  easy. 

RCA INSTITUTES� Ine. 
s- - - - _ _ _ _ _  . _ _ _ _ _ _ ..:'l 

R CA Institutes, Inc., Dept. SA.n, 75 Variek St. N.Y. 
Gentlemen : Plcase send me your General Catalog, I am 
checking below the phase of radio i n  which I am pa,­
ticularly interested 
o Aircraft RadiO D Disc and Film Record-

o Broadcast Station or Studio ing 

o Talking Pictures 0 Servicing Home Enter· 

D D irection Finder and Radio 
tllinment Equipment 
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Namt' ______________________________ __ 
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University of Liverpool, England, an­
nounced his discovery that the injection 
of colloidal lead into the blood stream of 
cancer patients seemed in some cases to 
give some relief. However, the injection of 
lead is extremely dangerous. 

More recently, an American chemist, Dr. 
Hamilton Bradshaw of the duPont Com­
pany, becoming interested in the chemistry 
of this treatment, suggested that the toxic 
effect of lead might be reduced if small 
amounts of manganese phosphate were in­
corporated. 

Dr. Kraemer's report sets forth that by 
adding a one-hundredth part of  manganese 
to each part of l ead used in the solution, 
and injecting the solution intravenously in 
animals, "no ill  effects were encountered." 

"As a method of treatment," Dr. Kraemer 
asserts, "the advantage of lead phosphate 
with manganese over lead phosphate with· 
out manganese is obvious. With the latter 
about four months is required to intro­
duce the full dose of 600 milligrams, whil e 
with the former only six days is required. 
The toxicity of lead phosphate is injurious 
10 the patient's health, while the absence 
of toxicity of the new preparation permits 
its use in all post·operative cases preceding 
radiation. 

"The outstanding feature of the new 
lead-manganese preparation is that it is 
well tolerated by the patient, enabling us 
to introduce inlravenously 100 milligrams 
daily until the total of 600 milligrams i s  
reached."-A . E .  B .  

• 

Aphids Move Abdomens to 
Frighten Enemies 

W
HEN aphids, or plant l i ce, line up on 
the stem of a plant and bury their 

beaks in the tissues to suck sap they move 
their abdomens up and down and from side 
to  side in unison, like a battery of ani· 
mated bellows. Some observers have sug· 
gested that the aphids used their abdomens 
to pump the juices from the plant, but Dr. 
Floyd F. Smith, entomologist of the United 
States Department of Agriculture, believes 
they move in this manner to shake off 
or fright en away their enemies. 

On the approach of danger or the oc­
currence of a slight mechanical disturb­
ance, such as jarring, the aphid twitches 
its abdomen without withdrawing its beak. 
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Doctor Smith says. This is a reaction to 
danger from small parasitic flies or wasps 
attempting to lay eggs on or within the 
aphid's body. When the first aphid twitches, 
it startles the next one. Thus a wave of 
twitching moves along the line of insects. 

Doctor Smith has observed that this 
twitching is not essential to sucking, for 
some species of aphids do not twitch, and 
yet they seem to feed as much and to 
propagate as rapidly as others. Delicate 
muscles within the insect's head enable it 
to extract the plant sap, he says, and ap­
parently the abdomen does not function as 
a bel lows. 

-
Making Hay Without the 

Sunshine 
A NOTHER of the sun's steady jobs has 

ft been taken away, and another agricul­
tural proverb has been proved out of date, 
at E. A. Ashton's Ashgrove Farms, near 
Saratoga, New York. Making hay whether 
the sun shines or not is something that the 
Ashgrove Farms have been doing profitably 
since last June with the aid of an artificial 
dryer and electric motors. 

Experiments in the artificial drying of 
hay have been carried on for some time 
with electrically-driven machines known as 
"Ardryers" for curing hay crops regardless 
of prevailing weather conditions. The 
"Ardryer" is a product of  the Arnold Dryer 
Company, of Milwaukee. The installation 
of one of these machines at the Ashgrove 
Farms is one of the latest and most success­
ful of these applications, and aroused con· 
siderable interest among summer visitors in 
upstate New York. 

This has been an exceptionally bad year 
for forage crops because of the excessive 
rainfall, but Mr. Ashton has stored in his 
barns about 600 tons of dried alfalfa and 
mixed hay of high quality, and i t  would 
seem that a fickle sun has been successfully 
flouted. It has been estimated that about 
one half of the crop would have been lost, 
or of poor quality, had sun-curing been 
relied upon. 

The artificially dried hay is highly nutri· 
tious because the leaves, which become wet 
with rain and are easily lost in sun curing, 
are saved. The crop as a whole is higher 
in protein and fat values and lower in fiber 
content. After drying, the hay can be stor�r1 

The hay cutter that feeds the Ardrier, which cures hay without sunshine 
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indefinitely without heating, sweating, fer­
menting, or discoloring. The dried hay reo 
tains its natural green color. 
The bale of hay also has passed from the 

picture at the Ashgrove Farms. The' hay is 
first delivered to a cutter, driven by. a Gen· 
eral Electric 20·horsepower motor, where it 
is chopped into fine pieces-suitable for 
later automatic handling but forever out of 
the province of the baler. The amount of 
moisture in the crop offers no difficulty. 
The chopped hay is fed from the cutter to 
a revolving cylinder, seven feet in ' diameter 
and 20 feet long. At one end of this drum 
is an oil furnace and the hay and hot air 
are drawn through the cylinder, or dryer, by 
an exhaust fan located at the outlet end. 
The dried hay is then delivered to a col· 
lector from which it is fed to a blower and 
blown directly into the mow in the barn. 
The cylinder of the dryer and the blower 
are driven by General Electric motors of 
25 and 10 horsepower respectively. 
Mr. Ashton has estimated that the cost 

of his summer crop of hay was no greater 
because of the artificial drying process, the 
crop itself was of higher quality and feed 
value, and all the losses usually following 
a rainy season were eliminated. 

• 

Belgium's Nickel Coiuage System 

W
ITH the issuance of a 20·franc coin 
in pure nickel, Belgium now has the 

most complete nickel coinage system of 
any country in the world. It has nine dif· 
ferent nickel coins, six in pure nickel­
in denominations of 50 centimes, 1, 2, 5, 
10, and 20 francs-and three of essentially 
the same copper.nickel alloy as the United 
States five·cent piece-in denominations of 
5, 10, and 25 centimes. 
The first 20·franc coin was recently ex· 

ecuted by the Hotel des Monnaies, was 
approved by the Commission Monetaire and 
placed in circulation through the Banque 
Nationale. 
Approximately 3,000,000,000 pure nickel 

coins have been issued in 64 denominations 
by 24 countries. 

-

Smoke Damage iu Chicago 

S
MOKE from burning coal costs the 
people of Chicago 95 dollars per min· 

ute, according to estimates of Joseph Har· 
rington, who served as administrative 
engineer of the United States Fuel Board 
in Illinois. In a recent address Mr. Har· 
rington said that burning of smokeless fuel, 
such as gas, would effect an annual saving 
of 50,000,000 dollars in that city. His 
figures exclude cleaning smoke·soiled house 
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furnishings, and do not include injury to 
health by smoke laden air, he said.­
A.  E. B. 

-
Marine Algae as Fertilizer 

T
HE Governor of Tripolitania has had a 
chemical investigation made of algae 

which form large deposits at many parts 
of the coast of Tripoli, to find out whether 
they have fertilizer possibilities after hav­
ing been first used as bedding for cattle. 
The analysis shows : water, 19.44 percent ; 
nitrogen· bearing materials, 2.4 percent ; 
carbohydrates, 51 .86 percent ; chlorine as 
sodium chloride, 14.81 percent ; lime, silica, 
soda, magnesia, alumina, iron, potassium, 
iodine, phosphate, and sulfate, 11 .45 per· 
cent. The organic matter contains 3.85 
gJ;ams of nitrogen per kilogram of algae. 
It would therefore seem to be possible to 
utilize the algae as fertilizer.-A. E. B. 

• 

A "Mike" for the Lapel 

E
NGINEERS have devised a microphone 
so small that it can be worn in the 

lapel of a coat or kept entirely concealed 
in the breast pocket. Using this miniature 
transmitter, a speaker can move about the 
platform as he pleases and continue to pro· 
ject his voice out over the loud speakers 
of the public address system. With the 
familiar stationary microphone, he has been 
obliged to take up a fixed position immedi­
ately behind it so that it would pick up 
his words effectively. 
The lapel microphone is connected to its 

amplifier by a pair of flexible conductors 
which the speaker trails with him as he 
moves. All he requires in order to have 
the freedom of even the largest stage or 
platform is a sufficient length of wire. 
In developing this system for the Western 

Electric Company, engineers of the Bell 
Telephone Laboratories took a new type of 
telephone transmitter which is just coming 
into use by switchboard operators and 
placed it in a mounting for mechanical 
protection. To cut down the rumble of a 
speaker's chest sounds, they provided a cir· 
cuit containing an electric filter arranged 
so as to give a pleasing balance of sounds. 
The tiny microphone has already been 

used on a number of occasions by Sergi us 
P. Grace, well·known lecturer on the scien· 
tific marvels of the telephone. Mr. Grace 
hides the microphone in his breast pocket. 
The wires connecting it to the amplifier are 
covered with black silk and he passes them 
down the inside of his trouser leg. His 
audience, looking in vain for the micro· 
phone which is usually quite conspicuous, 

353 

W O L L E N S A K 
3 5 0  P O W E R  
only $1 8.50 

T h i s  new m i croscope 
i s  precise  e n o u g h  f:)r  
i h o u s a n d s  of p rofess i o n ­
a l  m e n ,  y e t  so si m p l e  
t h a t  g row i n g  boys a n d  
g i r l s  u s e  it  w i th ease .  
Revea l s  t h o u s a n d s  of  
nature 's  m i r a c l es. 

NEW FEATURES 
M a g n ifies 1 00 to 350 

t i m es ,  i n  ste ps of 50 
m a g n ifi c a t i o n s .  C o n ­
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o b j ect. R a c k -a n d - p i n i o n  a d j u stm e nt  
a ids  d e l i c a t e  focu s i n g .  Sta n d  t i l ts fo r  
u s e  i n  a n y  pos it i o n .  Deta ch a b l e  base 
perm its exa m i n a t i o n  of  l a rg e  spec i ­
m e n s .  U sed d a y  o r  n i g ht .  Ca s e ,  
m o u nted o b j ect and g l ass  s l ide  i n ­
c l u d e d .  A m e r i c a n  m a ss prod u ct i o n  
assu res su p e r i o r  v a l u e .  M o n ey - b a c k  

Showing base 
detached tor 
€xanz'irl'illg 

lul'Vo o bjects. 

g u a ra ntee by A m e r i c a n m a ker.  

AI deal ers or d i rect, posl· paid,  $ 1 8.50 
S i m i l a r  Wo l l e n s a k  M i crosc o p e ,  50 to 1 1 0 p o w e r ,  $ 1 0.00. C o m ·  

p l ete cata l o g  free. 

WO LLENSAK O PTICAL CO. 
9 1 4  H udson Ave . •  Rochester, N .Y. 

Lens problems our specialty 

Salesmen Wanted 
Men calling on mechanical trades to se­
cure orders for pressed m etal stampings 
011 strict1y com m i ssion basis .  Gire age, 
present connection,  and full particulars. 

THE OTTO KONIGSLOW MFG. CO. 
3 5 1 0  Perkins Ave. Cleveland, Ohio 

Corn Exchange 
Bank  

Trust Company 
Capital  and  Surp lus  

$45,000,000 
67 Branches located in 

Greater New York 

Esta blished 1 853 
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R I C H  
.. as a good cigar 

M I L D 
• •  asafinecigarette 

WE LLI NGTON 
L O N  D O N  M I X T U R E  

Even the most 4 'hard-to -pleasc" pipe smokers 
like the rich yet mild Wellington London Mix­
ture. I nsist o n  it from your dealer or send us 25¢ for foil package. Money hack i f not pleased. 

C. Peper Tobacco Co., 722 No. 1st St. ,  St. Louis, Mo. 

Catalog No. 30 
Illustrating ElectricaL Mechan­
ical and Model Maker,, ' Sup­
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Engines. Motors. Generators. 
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Brass and Steel 'l'uh i n g ,  Gears.  
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CHICAGO GEAR WORKS 
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INCORPORATeD HARTF'ORD. CONN. 
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9 4 5  G r a n d e  V i sta D r i ve Los A n geles.  C a l i f .  

E A R N  M O N E Y  
Casting Metal Toys and Novelties 

'Ve have a good opening for several 
amuitIous men to manufacture Toy 
�oltliers. Animals. 5 & 10c Store 
Novelties. Ashtray s .  etc. , needed to 
meet big demand. High import duty 
and present conditiom in Germany 
offer chance for an enormou s  busi­
ness  here .  \Ve furnish casting fornB 
for production and cooperate ill 
selling goods you make. also buy 
them from you. NO EXPEUIENCE 
or special p l ac e  necessary. A chance 

of a lifetime for man with small capital. CHRISTMAS 
HUSH i s  now starting . so  if  you mean gtrictly business 
and want t o  handle wholegale orders now being placed. 
write AT ONCE for full information. 

M ET A L  CAST P R O D U C T S  C O M PA N Y  
D e pt. S 1 696 Boston Road N ew York C ity 
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is mystified as to how Mr. Grace's voice 
comes through the public address system. 
The mystification increases as he  walks 
about the stage without interfering with 
the steady amplification of his voice. Ordi­
narily, at the close of his lecture, Mr. Grace 
takes the tiny microphone from his pocket 
and explains. 

• 
Automatic Electric Iron 

SEVERAL distinctive features have been 
developed in the construction of a new 

iron made by the Crosley Radio Corpora­
tion and called the Moto-Iron. The ironing 

Above: The Moto·lron in use, pat­
ting out wrinkles. Right: A dose· 
up of the mechanism of the iron 

pad is vibrated by a small electric motor 
which pats out the wrinkles in the fabric, 
in  contrast with the crushing effect of  other 
irons. This results in a new, fluffy finish, 
even on rayons. 

Using the Moto-Iron it is possible for the 
operator to sit in a natural position. Exer­
tion of pressure is not required. The ma­
terial i s  always in plain view and manipula­
tion of controls is practically eliminated_ 
As a result, the work is much less tiring. 
There is said to be no possibil ity of tear· 
ing material or breaking buttons when the 
Moto-Iron is used. 

The new iron is  small in size and is 
very simple and easily operated. It call be 
placed on any convenient table when iron­
i ng, and stored in a closet or cupboard 
wben not in use. It is so ligbt in  weight 
Ihat it can be  carried from I·oom to room. 

• 

Dairyman Turns Epidemiologist 

A FAMILY residing at Glenarm, Illinois, 
made some ice cream for the family 

and a few .invited gues·ts. Cows owned by 
the family were the source of the milk and 
cream used. Every member of the party 
who ate of the ice cream later became ill. 
None of the few who did not partake of it 
suffered an attack. Manifestly the ice 
cream carried the cause of illness. 

The herd owner immediately withdrew 
from the market all of  the milk produced 
by his herd. He  took samples of milk from 
each of the eight cows and carefully 
labeled each sample. He collected the re­
mainder of a can of pineapple, a part of 
which had been used for flavoring the ice 
cream, a sample of the ice cream itself, 
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the freezer, the scoop, and a sample of 
water from the family supply. All of this 
material was brought in good condition to 
the diagnostic laboratories of  the Illinois 
State Department of Public Health for ex­
amination. 

This voluntary action on the part of the 
herd owner is highly commendable and 
indiGates a much wider and a much more 
intelligent appreciation of preventive medi­
cine and the methods of its practical appli­
cation than is  usually believed to be  the 
case.-Abstract from the Illinois Health 
Messenger in Health News ( Albany, N. Y. ) .  

• 
Overheating Causes Fuel Loss 

SCIENTISTS have shown us that over­
heating the home makes us susceptible 

to colds and other illnesses, but now the 
heating engineer has translated overheating 
into dollars and cents. A recent study of 
the problem revealed that every degree of 
heat above 70 in the home represents a 

waste of 3 percent in the fuel consumed. In 
other words, if the indoor temperature is  
75 degrees, you are wasting 15 percent of 
the total fuel being consumed. From 68 
to 70 degrees has been established as the 
most healthful as well as the most eco­
nomical indoor temperature.-A. E. B. 

• 
No Depression in the Tungsten 

Tool Business 

ONE industry that showed a gain dur­
ing  1930 was the manufacture of 

tungsten carbide tools, which are made in 
I he United States under several different 
names, according to the United States 
Bureau of  Mines. These tools have shown 
such great efficiency in various types of 
work that the demand for them has grown 
despite the fact that the price for Ihe com­
pound is one dollar per gram-one and 
one half times the value of gold. Only a 
comparatively small t ip  of the precious 
metal is brazed on a tool. 

Another surprising item of the tungsten 
business is that between 300,000 and 350,-
000 pounds of tungsten is used annually 
in alloys which are welded electrically to 
the edges of oil -well bits, giving them, in 
some rocks, a life ten or more times as 
long between dressings as the plain steel 
bits. 

However, as much the greater part of 
the tungsten ore and concentrates pro­
duced in and imported into the United 
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States is used in the manufacture of high· 
speed tool steel, the consumption of tung· 
sten, and usualJy the production, fluctuates 
with the rise and fall in operations in the 
steel industry. In the United States one 
short ton of tungsten concentrates is used 
Jor each 13,700 long tons of steel ingots 
vnd castings made. Therefore, the decrease 
of 28 percent in the production of steel in 
the United States in 1930 was reflected in 
the tungsten production in 1930.-A . E. B. 

THE AMATEUR ASTRONOMER 
( Continued from page 345 ) 

latitudes the southern face of the hut will 
be raked back at a lower angle-just the 
thing, for this will provide more room at 
the bottom to sprawl out long legs and 
big feet in comfort. A fellow ought to be 
really comfortable in this kind of  ob· 
servatory. 

Next comes Mr. Hindle's third contri· 
bution, a brand new test for the Cassegrain 
( and Gregorian, too ) . This is being tried 
out at ?\10unt Wilson and may be used on 
the 200-inch. We quote verbatim :\1r. 
Hindle's explanation of the discovery, as 
transmitted to t he Royal Astronomical 
Society and published in the Monthly No· 
tices ( March, 193 1 )  of that distinguished 
body, of which he is a member. 

"The figuring of the secondary mirrors 
for compound reflectors has always been 
considered a difficult problem. The com­
paratively recent revival of the Cassegrain 
is undoubtedly due to the 'parallel ray' 
system of testing adopted by Professor 
Ritchey, and illustrated and described on 
page 39 of his work, 'The Modern Reflect­
ing Telescope.' I t  may be  noted that the 
concave secondary mirror for a Gregorian 
can equally well be tested by the same 
method ( see Figure 1 ) .  

"That test leaves much to be desired. No 
matter how carefully the mirrors are col­
limated, the convex does not appear a 
perfect surface of revolution when ex­
amined under the knife-edge, probably be· 
cause the illuminated pin-hole and the eye 
cannot simultaneously be on the optical 
axis. There is a large blind spot in the 
center of the convex, due to its interposition 
in the parallel rays returning from the 
plane mirror. The area visible is that due 
to  point illumination only.  The supports 
for the convex obstruct the view to some 
extent, in addition to which there are 
diffraction effects around all obstructions. 
The plane mirror used must be  at least as 
large as the paraboloid, and requires first 
a spherical mirror from which it is  derived 
with diminished accuracy. The five reflec­
tions are obj ectionahle ; to a certain extent 
t hey drown that figure of the secondary 
mirror which we wish to see. 

"By the remarkably simple device of 
substituting a slightly larger spherical 
mirror in place of the paraboloid, with a 
radius of curvature approximately equal 
10 the focal length of the latter ( Figure 2 ) , 
we immediately dispense with the parallel 
rays, and reduce the number of reflections 
to three. The secondary mirror is then seen 
under the shadow test in no uncertain 
manner. I t  can be correctly figured over a 
larger diameter. The blind spot in the cen­
ter is much smaller, and the support,; hr 
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the secondary mirror do not obstruct the 
view. Diffraction effects are therefore 
negligible. 

"The circles to the left of Figures 1 and 
2 show respectively the appearance of the 
small mirrors from the secondary focus. 

"The mirrors are set up at approximately 
the required distance apart and squarely 
facing each other by reflection. The exact 
value of  the radius of curvature of the 
spherical mirror is not of any importance ; 
it is only necessary that its center of curva ­
ture and the shorter conjugate focus of 
the secondary mirror should coincide when 
testing. 

"If the image of the pin-hole is  examined 
with an eyepiece before the secondary 
mirror is corrected, there is such a con­
siderable difference of  focus that two dis· 
tinct images may be found along the line 
of aberration, with much dispersion of light. 
When the secondary is correctly figured to 
look perfectly flat, all the light is concen­
trated within the image of the pin-hole, 
the details of which are plainly visible. 
The expansion of  the image is the same 
on both sides of focus ; in fact, the test is 
precisely similar to that of a spheric;al 
mirror at its center of c urvature. It  there­
fore follows tbat tile surface of the sec­
ondary mirror mnst be accurate to within a 
very small fraction of a wavelength. 

"It is obviously better to refer secondary 
mirrors to a spherical mirror, whose ac­
curacy can he tested at any time by visual 
inspection, rather than to a combination 
of mirrors derived from the same source, 
with diminishing accuracy. It  is likewise 
of the utmost importance to be able to 
produce secondary mirrors without refer­
ence to the paraboloidal mirrors with which 
they have to work. 

"The uncorrected secondary mirrors for 
Cassegrain and Gregorian telescopes show 
diametrically opposite appearances under 
the knife-edged test. The former has a 
protuberant ,  the latter a depressed inter­
mediate zone, at  the average focus. The 
hyperboloid is therefore more difficult to 
produce, having a depression in the con­
vex spherical surface, reaching a maximum 
depth at  the intermediate zone, and 
diminishing to nothing at the edges and 
center. A corrected convex, if resting in­
side a concave spherical surface of suitable 
curvature, would make contact on the edge 
and center only. Such a figure cannot be 
produced haphazard, and if the depressed 
zone is  unsymmetrical, an astigmatic 
image results. 

"The Gregorian concave, like the para­
boloid, is corrected by excavating the 
center more deeply, the excavation dimin· 
ishing to  nothing at the edge. It can there· 
fore, more easily than the Cassegraiu, be 
corrected by s tar tests if  workshop tests 
are unavailable, gradually making the 
pllipsoid deeper until full correction is 
attained. This probably explains the pre· 
dominance of the Gregorian before work­
shop tests were devised." 

Now there o ught to be an enhanced in· 
terest in the Cassegrain, and a few of the 
all-but-extinct Gregorian may be attempted 
too. :VIr. Hindle has written for us a com­
pact treatise on these types, and we have 
made three carbon copies of it to lend Ollt 
for limited periods to bona £de Cassegrain· 
Gregorian workers who will swear with one 
hand on "A. T. :\1:." to return them promptly 
for the next fellow's use. 

For M e n  
or Women 
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Correct Fa l len Arches 
Remove Cause of Pain 
This scientifio arch support prO''' 
vides immedia,t,c relief' and event­
ual cure for aching feet and leg 
pains. All l e ath e r  � n o  met'al 
braces. You can accurately ad­
just them )"oUl'self to fit your 
own feet. Slip a pa-ir into your 
shoes and 1'(1e1 their new com­
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strengthens weak arches awl ef­
tects cure. Order tod ay . 'Year 
them one day and know the joy 
ot' perfect foot comfort. A few 
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C.O.D. if you prefer. Money back if not satisfied. 
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Derelop your personal, rreative 
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fon'e� i n  your own ('on::;eiomnc S ;3 ! Btil­
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EINSTEIN' S 
THEORY OF RELATIVITY 

taught privately by a Physicist, Ph. D. and per­
sonal student of Prof. Einstein, to individual8 whll 
h ave no l)fevioHR knowledge of I)h ysics or mathe­

maties,  but wish to g'pt a real grasp of thils theory. 
Address 8.  K . .  Box :! O 'j ,  Sci entifie American, 
24 West '10th �trGet New York City. 

TEAR GAS gives Sate lmd Sure ThettPro­fection. Stores, Warehouses, Automobiles, SummerCamps,Garages. etc . protected against Bur­
glary, Theftand Hold U p a t smallcostwith our easily 
instai.led automa.tic electric TEAR GAS DEVICES. 
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thIS year. ThIS busmess IS 
booming N OW. Exclusive 
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Electric R&S Co., 64 E. Lake St., Dept.1 27, Chicago 

The LOMARA 
Pocket Microscope 

Invisible obj ects are 
revealed as a world of 
strange and mysteri-
ous beauty. 

In spite of its size. the Lo­
mara is a scientific instrument 
with an excellent optical SYR­
tern, suitable for the student, 
:;:,nd for all tYIlcS of researcli 
,vork, at home, in the labor a ­
tory a n d  afield. 

Magnification..; : 1 5 x to 5 0 x  $ 6 . 7 :i  
rltra-Lom a1'a, with magnifications 
from � O X to 1 U S x  . . . . . . . . . . $ 1 2 . 0 0  

Scnd Inr Booklet SAt t  
C .  P .  GOERZ 

American Optical Co. 
3 1 7  E. 3 4th St., New York 



C O M M E R C IA L PROPE RTY NE W S  
Conducted by S Y L V E S T E R  J. L I D D Y  

Coal and Fuel Oil Held Goods of 
Same Descriptive Properties 

THE case of Transcontinental Oil Com· 
pany, Ohio Oil Company assignee 

substituted, versus Harlan·Wallis Coal Cor· 
poration, was recently heard before First 
Assistant Commissioner Kinnan. The dp,· 
cision follows in part : 

"The applicant seeks registration of a 
mark comprising the words 'Marathon Coal 
Best in the Long Run,' the mark being 
used upon coal, in Class 1 ,  raw or partly 
prepared materials. The opposer claims 
through its predecessors in business, prior 
adoption and use of identically the same 
mark except for the word 'Coal,' used 
upon 'carbon or water·white burning oils, 
refined and semi·refined petroleum, kero· 
sene, gasolene, benzin, naptha, and fuel 
oils,' and sets up ownership of . . .  " various 
certificates of registration. 

"The marks being admittedly identical 
except for the word 'Coal' appearing in 
the applicant's mark, and the opposer hav· 
ing fairly established use of its mark upon 
fuel oil continuously since a date prior to 
the date of the applicant's entrance into 
t he field, there is presented for considera· 
tion only the question whether the goods 
of the respective parties , possess the same 
descriptive properties or belong to the same 
dass within the meaning of section 5 of 
the Trademark Act. 

"The applicant has earnestly pressed the 
view that the goods of the respective par· 
ties do not belong in  the same class and 
that their inclusion in different classes of 
the official classification should be accepted 
as conclusive upon this point. While vari· 
ous adjudicated cases relied upon by the 
Examiner of Interferences and the oppos· 
er show the classification of this Office is 
not controlling, yet the applicant contends 
those cases are mainly of the character in 
which the different goods under considera· 
tion were in practice used together. 

"Recognizing fully the difference in the 
physical characteristics of the goods of the 
respective parties, the djfi'erent method of 
handling them and in producing them, yet 
the fact must be  recognized that both con· 
stitute forms of fuel for heating purposes, 
both are frequently handled by the same 
retailers and sold to the same class of 
customers . • . .  " 

The First Assistant Commissioner then 
cited several decisions ; among them "the 
case of Cross versus Williams Oil·O·Matic 
Heating Corporation is also deemed per· 
tinent to the issue raised in the case at bar. 

"In that case the court held the notation 
'Coal·O·Matic' when used upon machines 
for automatically feeding coal to furnaces 
confusingly similar to the notation 'Oil·O· 
Matic' used upon devices for automatically 
feeding fuel oil to furnaces. The court made 
it plain that it considered the goods belong 
to the same class. 

"It is held that the goods of the applicant 
and those of  the opposer possess the same 
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Member of the New York B ar 
Registered P atent Attorney 

MR. LIDDY will be pleased to 
answer the inquiries of our 

readers who may desire informa­
tion relative to the various sub­
jects reported in his department. 

-The Editor. 

descriptive properties and belong to the 
same class as these terms are defined in 
the adjudicated cases made of record in 
this proceeding. These cases are deemed 
fully to establish that the Office classi· 
fication i s  not controlling upon the ques· 
tion of what goods possess and what do 
not possess the same descriptive properties. 

"The decision of  the Examiner of Trade· 
mark Interferences sustaining the opposi· 
tion and adjudging the applicant not 
entitled to the registration applied for is 
affirmed." 

• 
Tire Trademark Registration 

Refused 

IT was recently held by Assistant Com· 
missioner Moore that The Dayton Rub· 

ber Manufacturing Company, of Dayton, 
Ohio, is not entitled to register, under the 
Act of 1905, as a trademark for rubber 
tire casings, a mark described as "an inner 
band of white, a band of red peripherally 
outside of the white band and a band of 
black peripherally outside of the red band." 

The ground of the decision is that the 
alleged mark would not impress the public 
as other than an ornamental design. 

In his decision, the Assistant Commis· 
sioner said : "It appears to be well settled 
that marks which consist merely of the 
inherent characteristics of the goods, reno 
dering them more distinctive or attractive, 
are not registrable. It is only when a mark 
functions in the mind of  the public to 
identify the goods as to their origin or 
ownership that it constitutes a technical 
trademark and is registrable." 

Then, after referring to and quoting 
from the decision in The Goodyear Tire 
and Rubber Company verSlLS Firestone Tire 
and Rubber Company, 240 O.G. 641, 1917 
C.D.  49,  he said : "I am of the opinion that 
the applicant's mark would not function 
as a trademark, but would be  regarded by 
the members of the public as being merely 
for the purpose of ornamentation." 

• 

Hotel Radio a Profit Source 

HOTELS which make available to their 
guests in public and private rooms, 

by means of a central receiving set, broad· 
casts of copyrighted musical compositions 
perform such compositions in public and 
for profit, within the meaning of the 
Copyright Act, the United States Circuit 
Court of Appeals for the Eighth Circuit 
has j ust determined. 

This ruling was made in the cases of 
Buck, etc., v. Jewell·LaSalle Realty Co., 

in which the Supreme Court of the United 
States, by a decision handed down on 
April 13, held that the transmission of 
broadcasts of copyrighted musical compo· 
sitions by hotels to their guests constituted 
a "performance" of such compositions 
within the meaning of the Copyright Act. 

The Supreme Court, in answering a 
question which had heen certified to it by 
the Circuit Court of Appeals in these cases, 
did not pass upon the question of whether 
such hotels "perform for profit," the cases 
as presented to the Supreme Court not 
calling for a determination of this issue. 

Guided by the ruling of the Supreme 
Court, the Eighth Circuit Court of Ap· 
peals has now determined, however, that 
such performances are public perform· 
ances and for profit. The lower court, 
therefore, held that the defendant com· 
pany, owner and operator of  the LaSalle 
Hotel in Kansas City, Mo" could be  liable 
for infringing the copyright of a musical 
composition broadcast from a radio broad· 
casting station and transmitted to the 
hotel's guests by means of a central reo 
ceiving set and loud speakers. 

"It having been thus determined," the 
opinion of Judge Booth states, referring to 
the decision of the Supreme Court answer· 
ing the certified question, "that the spe· 
cified acts of the hotel proprietor consti· 
tuted a performance, we are of the opinion 
that the record discloses that the perform· 
ance was a public one and was for profit. 
The words 'public performance for profit' 
have received a liberal interpretation." 

The court refers to an English case, 
Messager v. British Broadcasting Co., Ltd., 
137 L.  T. R.  810 ( 1927 ) 2 K. B .  543, in sup· 
port of its holding that the broadcasting 
of  a musical composition constitutes a pub· 
lie performance. 

The decree of  the trial court dismissing 
the bill for copyright infringement ae to 
the Jewell·LaSalle Realty Company was 
reversed by the Circuit Court of Appeal s 
and the case remanded for further pro· 
ceedings consistent with its opinion and 
that of  the Supreme Court. 

• 

"Grand Rapids" Furniture 
Ruling 

THE Federal Trade Commission has or· 
dered Joseph Greenspan, trading as 

Grand Rapids Upholstering Company, New 
York, to cease representing his firm as a 
manufacturer and to abandon the use of the 
word "Grand Rapids" as a trade name or 
in advertising, unless and until the furni· 
ture described by this name is actually 
made at Grand Rapids, Michigan. 

Use of the terms "factory" or "manufac· 
turers" to describe any building used as the 
company's place of business, is prohibited, 
unless and until the concern actually owns 
and operates a factory wherein furniture 
sold by the respondent is made. 

The phrases "Manufacturers selling di· 
rect to the public-Save the retailers' prof· 
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it," or similar expressions, are also barred, 
unless and until the company owns or con­
trols a plant in which its product is made. 

The Commission found that the company 
does not manufacture furniture at Grand 
Rapids or anywhere else, except so far as 
it upholsters a part of its stock, namely, 
living room chairs, in New York. 

The respondent is not an agent or repre­
sentative of manufacturers situated in 
Grand Rapids, and little or none of the 
furniture sold by the company is manu­
factured in Grand Rapids, according tu 
findings of the Commission. 

-
Golf Green Patent Held Valid 

and Infringed 

A N infringement suit for the alleged in­
ft fringement of the Fairbairn patent .  
No .  1559520, has  been decided by District 
Judge Simmons in favor of the plaintiffs, 
Fairbairn and M cCart. The patent covers 
improvements in methods of constructing 
golf putting-greens and similar surfaces. 
The court's decision, in part, follows : 

"The invention described in the patent in 
the suit relates to new and useful im­
provements in method of constructing the 
surfaces of playing fields, and particularly 
adapted for the surfaces of putting greens 
for golf courses. One of the obj ects of the 
invention is to provide a surface for putting 
greens adapted for use on arid land, which 
surface will be as near as possible in ap­
pearance and effect as the densely-growin:>:, 
closely-cropped grass which makes the 
ideal putting green surface. 

"Another object of the invention is to 
use material in which a certain amount 
of surface friction may be had, rendering 
I he surface action of the golf ball iden­
I ical with the surface action of a grass 
�reen ; and still another object of the 
invention is to use a material which is 
resistant to moisture. Other objects of 
Ihe invention are to bring abo ut economy 
of cost, both in construction and mainte­
nance, and to use a material which will 
withstand heavy play without disturbing 
or affecting the putting surface and which 
may be dyed to simulate a grass putting 
green. 

"These objects are claimed to be  accom­
plished by covering a prepared and proper­
ly shaped surface with a suitable flocculent 
mass, and this flocculent mass is compressed 
by rolling or other compression. The 
patentee has found that a most desirahle 
surface can be had by use of ground cot­
tonseed hulls, in which the hull portions 
still retain a certain amount of cotton fiber 
adhering thereto . . . . 

"The only prior art patents which are 
entitled to any consideration at all are the 
Smith patent, No. 815649, which discloses 
a putting mat made of asbestos felt or 
sponge rubber ; the Stedman patent, No. 
957387, for an artificial playing-bed, hav­
ing a rubber surface ; and the Flynn patent, 
No. 1513978, for a putting green surface 
made of cattle hair, comprising bristly 
fibers. No one of these three references can 
be seriously regarded as an anticipation. 

"Nor in the absence of analysis and com­
parison should much weight be given to 
them, in the face of the presumptive 
validity of  the patent that arises from its 
grant, the wide commercial success of the 
patent in practice, and the undoubted 
tribute paid it by the present and prior 
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infringers. Thp patent in suit is held valid 
in  all its claims, and  infringed by the 
present defendants." 

-
Door Closer Trademark Regis-

tration Canceled 
A SSISTANT COMMISSIONER MOORE ft recently held that The Everedy Com­

pany, of Frederick, Maryland, was not en­
t itled to register, under the Act of 1920, the 
term "Silent," as a trademark for door 
closers, and that the registration which it 
had obtained should be  canceled, in view of 
the long prior use by The Yale and Towne 
Manufacturing Company, of Stamford, 
Connecticut, of  that term in conn ection with 
the door closers put out by it. 

In his decision the Assistant Commis­
sioner noted the holding of the examiner 
of interferences that petitioner had shown 
no injury since it, in common with all other 
traders, possessed the right to use and con­
tinue to use the notation in question in 
trade, and said : "The holding of the ex­
aminer does not appear to be  supported 
by the weight of the authorities" ( citing 
and quoting from' decisions ) . 

Then, after quoting Sec. 4 of the Trade­
mark Act of  1920, he said : "Under this 
section the petitioner may not associate the 
word 'Silent' with its door closers without 
being liable to an action for damages. 

"In view of the above, it is evident that 
the continuation of the said registration 
would be likely to cause confusion in the 
mind of the public as to the origin or 
ownership of the door closers described by 
the term 'Silent' or by like descriptive 
terms. 

"As the registrant was not, at  the time 
that it filed its application for registration, 
nor when the petition for cancellation was 
filed, entitled to the exclusive use of the 
descriptive term 'Silent' in connection with 
door closers, I am of the opinion that said 
registration is without authority of law and 
should be canceled." 

• 
Abdominal Belt Vendors Forego 

False Advertising 

A COMPANY selling an abdominal belt 
by use of which, it was advertised, 

"the waistline of a prospective purchaser 
can be reduced by any definite amount," 
s igned a stipulation with the Federal Trade 
Commission admitting that some 20 repre­
sentations made in advertising are "incor­
rect in certain respects and greatly 
exaggerated and misleading in others." 

The belt vendor company agrees to dis­
continue such representations as follow : 
That the wearing of the belt produces a 
kneading or massaging action and causes 
fat to be dissolved ; that excess fat will 
continually disappear while the belt is 
being worn ; that the reduction of fat is 
guaranteed to a wearer of the belt ; and 
that the respondents have had experience 
in the manufacture or sale of such belts 
for a greater length of time than they have 
actually engaged in such manufacture or 
sale. 

-

Can-Opener Trademark 

UNDER the Act of 1905, it has been 
held that the Vaughan Novelty Mfg. 

Co., of Chicago, Illinois, was entitled to 
register a trademark for can openers which 
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included the words "Safety Roll" without 
disclaiming the words. 

In the decision, it was stated : 
"There is no showing th�t these word" 

have been used heretofore in connection 
with can openers and beyond the mere fact 
that the device has a feed wheel as part 
of its mechanism, the words are not de­
scriptive in any sense. The word 'Safety' 
is not used alone but only in connection 
with the word 'Roll.' It is believed these 
terms, so far as the record shows, are 
fanciful when applied to  goods of this 
character." 

• 

Power Companies in Japan 

STRICTER control and supervision by 
the Japanese Government over the na­

tion's electric power industry as well as 
easier financial accommodation for electric 
enterprises are provided in a recently re­
vised law, according to a report from Consul 
Leo D. Sturgeon made public by the De­
partment of Commerce. 

According to the revised provisions of 
the law the competent authorities may, 
in the public interest, create, change or 
use in common electric power equipment , 
divert the supply of electricity, and ex­
pand or contract the rate of construction 
work in accordance with the exigencies of 
a national network of power lines. 

Enterprises cannot dissolve, suspend, dis­
continue, or transfer the whole or part of 
their works or amalgamate with other 
works without the permission of the com­
petent minister. Enterprises shall obtain 
the permission for newly establishing or 
changing the terms of supply. The minister 
also has the right to withdraw the whole 
or part of authority granted to electric en­
terprises and may even change the directors 
of a company in such special cases as in­
dicated in the law. 

An electric committee is  to be established 
as a consultative organ to the minister for 
the proper application of the law. 

• 
Trademark Confusion Must Be 

Avoided 

IT was recently held by First Assistant 
Commissioner Kinnan that Francis L 

Dieterich, of Newark, New Jersey, is not 
entitled to register, under the Act of  1920, 
t he notation "Corkseal," as a trademark 
for gaskets, in view of the prior registration 
by another, under the same Act, of the 
term "Korkpak," as a trademark for the 
same goods. 

In his decision, after pointing out that 
the marks were clearly so similar that, if 
otherwise registrable under the Act of 
1905, the latte! could not be registered, 
and noting applicant's argument that the 
Act of 1920, in terms, forbids only the 
registration of a mark which is identical 
with a known trademark of another and 
referring to a decision of the Solicitor of 
the Department of the Interior, construing 
the 1920 Act, the First Assistant Commis­
sioner said : 

"The whole purpose of all the trade­
mark registration acts would appear to be 
to grant registration of marks which are 
not confusingly similar and deny registra­
tion to a newcomer where confusion is 
apparent, since i t  would appear obvious 
Congress did not intend by its registration 
enactments to add to confusion in trade." 



Book�s 
RADIO FREQUENCY ELECTRICAL 
""IEA SUREMENTS 
By Hugh A. Brown, M. S., E. E., Asst. 
Prof. Elect. Engr., U. of Ill. 

THIS book will be of value in fur· 
thering the knowledge of radio·fre· 

l/uency phenomena of those who are 
equipped with a knowledge of alternat· 
ing current electricity equivalent to that 
usually acquired in the fourth year of 
college preparation for a degree in 
electrical engineering. The author states 
in his preface that "knowledge of the 
elementary principles of radio com· 
munication is also assumed. The book 
is intended to serve as a ready manual 
for the use of the radio engineer, and 
the experienced amateur." 

Sources for further reference are 
given throughout the book wherever 
necessary for a fuller understanding of 
any particular branch. An appendix 
deals with certain recent laboratory ar· 
rangements and facilities needed in 
making specific radio· frequency mea· 
surements. One part in particular o f  
this section which held our interest is 
that devoted to the preparation and use 
of the Piezo·electric quartz crystal.­
$4.20 postpaid.-A . P. P. 

PROJ ECTING SOUND PICTURES 
By Aaron Nadell, Publix Theaters Corp. 

A PRACTICAL textbook for projec· 
. tionists and managers, intended 

primarily for theater men concerned 
with the reproduction of sound. It aims 
to convey a practical and useful outline 
of the principles underlying the mechan· 
isms and circuits used for that purpose ; 
and upon this basis to build up a clear 
understanding of the apparatus, and the 
methods of operating it most success­
fully.-$2.65 postpaid. 

SCIENCE IN ACTION 
By Edward R. Weidlein and William A .  
Hamor, Mellon Inst. Ind. Research 

THIS 287-page volume contains a 
sketch of the value of scientific re­

search in American industries. The 
authors have marshalled a vast amount 
of material, all showing the connection 
between research and production-­
laboratory work and dollars. The reader 
will gain a knowledge of  research in­
stitutions and what goes on in them 
which would otherwise require a year of 

358 

SELECTED BY THE EDITORS 

travel and investigation. If you happen 
to know any multimillionaires who do 
not yet grasp the connection between 
research and financial returns, this is 
the book to slip into their hands. The 
major stress is on applied rather than 
pure science.-$3.20 postpaid.-A . G. T. 

THE SCIENCES DEPENDENT 
By J. Arthur M. Richey 

IN this book a writer, who is a phi­
losopher but who appears to know 

his science both broadly and well, criti­
cises science mainly because of its 
mechanistic and materialistic trends. 
Though not out of sympathy with sci­
ence he takes many a sly j ab at its aims 
and methods. What he wants is plenty 
of God added to our present science and 
then it will be all right. These critical 
chapters are bright and sparkling, never 
for a moment dull. They would be pro­
vocative only to a reader who lacked a 
sense of humor and a sense of detach­
ment. You may not agree with the theme 
of this book but you will find it good 
reading.-$2.15 postpaid-A . G. I. 

THE UNIVERSE 
By Frank Allen, Ph. D. 

THIS is the transcript of a popular 
lecture delivered at the University of 

Manitobe, but somewhat enlarged. In 
scope it covers much of relativity, space, 
time, matter, energy, and so on and, 
though limited in length ( 142 pages ) .  
it would seem a good investment. Length 
is a poor criterion for a book, anyway ; 
too many long ones might be shorter. 
This is one book the rev iewer expects 
to save-which means it i s  regarded as 
rather more worth while than a lot of 
books one sees.-$2.15 postpaid.­
A. G. I. 

ELEMENTS OF GENERAL CHEM­
ISTRY 
By J. A. Babor, Asst. Prof., W. L. Esta­
brooke, Asst. Prof., and A .  Lehrman, 
Instructor, N. Y. University 

FOR those who have had no previous 
instruction in chemistry, there is suf­

ficient fundamental information in the 
text to prepare for further study and 
the treatment of the subject is broad 
enough to meet the needs of the large 
number who do not go on in this science. 
The periodic table is presented early in 
the text and the applications and con­
clusions are drawn around it in a way 

most comprehensible for the student. 
All fundamentals are covered in the 
first part and in the second half the 
principles are applied-the repetition 
here fulfills pedagogical purposes to ad­
vantage-581 pages plentifully illus­
trated.-$3.95 postpaid. 

A LABORATORY MANUAL for the 
above by the same authors is of similar 
size--with text on right-hand pages only, 
thereby furnishing note space opposite 
corresponding text.-$2.15 postpaid. 

A HISTORY OF AIRCRAFT 
By F. Alexander Magown & Eric Hod­
gins 

MANY books on aviation have been 
issued, but none to our mind as 

complete and well turned out as is this 
one. The research and "digging" that 
evidently has been expended here is 
tremendous_ One reasonably familiar 
with what has been published must 
admit that a lot of new material ha� 
been uncovered and it all has been 
woven into as chronological an order 
as clarity will permit. Twenty-five pages 
of chronology carry up to July 1 ,  1931 : 
Post and Gatty. Four hundred and sixty­
seven pages and extended index.-$5.20 
postpaid. 

BERNT BALCHEN 
By John Lawrence 

FOKKER stated in his book that 
Balchen is one of the greatest pilots. 

Certainly one can more readily believe 
his marvelous accomplishments were 
based on the mm;t rugged experiences 
after reading this story of a real Viking. 
Modest to a painfu l degree, it is a real 
bit of d iplomacy to be able to extract 
and find out what details this book con · 
tains. You will enj oy every word of it 
and if you agree with this reviewer, YOll 
will be glad Bernt Balchen at last has 
received his just due.-$1 .90 postpaid. 

AROUND THE WORLD IN EIGHT 
DAYS 
fly Post and Gatty 

F
EW human accomplishments, outside 
of Lindbergh's, and that was of such 

short duration, have so fired the imagi­
nation and held the attention of the 
world as did that of the two unheralded 
adventurers from the Southwest. Here is 
their own story. Contrary to general un· 
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derstanding they were both amply ex· 
perienced in their lines and this story 
tells of all that they had experienced 
before their record flight to qualify 
them for it. As interesting as it is well 
told-one you must not miss.-$2.65 
postpaid. 

ADVERTISING AND ITS MECHANI· 
CAL PRODUCTION 
By C. R. Greer 

WHILE the author designates his 
work as being particularly applica· 

ble to advertising, it is as well a com­
plete and ably presented description of 
general reproduction-type, composi­
tion, electrotypes, printing, et cetera 
throughout the entire course of  produc­
ing a brochure. It is most comprehen­
sive, well illustrated, and contains every­
thing concerning advertising and print­
ing necessary to an advertising manager, 
printer, or student. Four hundred and 
sixty-one pages well illustrated. A refer­
ence we highly recommend.-$5.25 post­
paid. 

ORGANIZED COMMODITY 
:'VIARKETS 
S. S. Huebner, Editor, Prof. Insurance 
& Commerce, Univ. of Penna. 

ONE of the "Annals" of the American 
Academy of Political and Social 

Science consisting of 28 monographs 
each written by an author specially 
qualified in his sub ject. The various ex­
changes are analyzed as to method of 
operation and field of coverage ; this 
extending also to foreign markets. There 
has been nothing issued as comprehen­
sive as this book during the last twenty 
years-which is evidence enough of the 
need and importance of this issue.­
$2.15 postpaid. 

AN EARLY AMERICAN HOME 
By C. H. Miller 

A DELIGHTFULLY whimsical ac­
count of the fun and enjoyment a 

builder of nineteen houses had in de­
signing and erecting the one house he 
finally selected for his own. Much keen 
investigation and observation is back 
of this most readable account and the 
description and drawings are most ex­
plicit ; in fact anyone could readily carry 
out a similar project with no difficulty 
at all. You will get a laugh from every 
page. A marvelous combination of sense 
and nonsense.-$3.70 postpaid. 

THE USE OF HANDBOOK TABLES 
AND FORMULAS 
By J. M. Amiss and Franklin D. Jones 

THIS book serves three distinct pur­
poses : first it throws the spotlight 

on a lot of essential time-saving; tables, 
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rules, and general information that the 
ordinary user never discovers ; second 
it shows by examples, solutions, and test 
questions, typical applications of hand­
book matter in both drafting-rooms and 
machine shops ; third it provides test 
questions that will enable the handbook 
user, through practice, to obtain the re­
quired information quickly. 

Even experienced engineers and shop 
executives will find many helpful hints 
in this handy book. For younger and 
less experienced men it provides a con­
densed course in mechanics, machine 
shop practice, and engineering, as well 
as a guide to practical everyday hand­
book usage.-$1.15 postpaid. 

CONCENTRATION IN AMERICAN 
INDUSTRY 
By Harry W. Laidler, Ph. D. 

A SEARCHING analysis which de­
scribes in a comprehensive manner 

the extent of concentration of control 
in the main divisions of American in­
dustry. After a brief description of the 
rise of the great corporations, the author 
traces the merger and combine move­
ment among our natural resources and 
then enters the field of public utilities. 
Part IV deals with the significant de­
velopments in our manufacturing and 
miscellaneous industries. Banking, in­
surance and investment trusts, agricul­
ture and trade associations are also 
noted. A thorough study of the whole 
situation.-$4.00 postpaid. 

I FIND MY VOCATION 
By Harry Dexter Kitson, Prof. Educa­
tion, Columbia 

BOOKS of this kind are needed par­
ticularly now when there is so much 

fluctuation of employment. It  consists 
of a detailed treatment of the problems 
one encounters in occupational life, and 
of the steps one takes in overcomin�� 
them. Instead of abstract information 011 
many occupations, it gives the reader a 
background of principles and practical 
methods for analyzing and classifying 
occupations, for determining his own 
qualifications and aptitudes, and for 
pursuing a career of his choice,-$1 .60 
postpaid. 

:\fARIE LOUISE-NAPOLEON'S 
NEMESIS 
By Dr. J. A lexander Mahan 

FROM Austrian state papers much 
new material has been gleaned to 

show another angle of  Marie Louise's in­
fluence on Napoleon. The result of this 
original search has produced a life story 
as enthralling as any piece of fiction ; 
it combines intrigue, romance and trag­
edy. It gives glimpses of the glittering 
courts of Austria and France as the 
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background of this beautiful girl and 
the domineering man of destiny. Numer­
ous pictures, some hitherto unpublished, 
embellish an excellent format. 365 
pages.-$4.00 postpaid. 

TO THE ENDS OF THE WORLD AND 
BACK 
By J. Walker McSpadden 

STORIES of 15 field men of  the Amer ; 
can Museum of Natural History told 

in their own words, of their experiences 
and expeditions to the ends of the earth 
for museum material. A single great 
elephant group required a special outfit 
and the expedition was three years in 
the field. So on down to the individual 
effort, each tale fascinating with adven­
ture. Fifty-nine illustrations from photo­
graphs taken in the field. Young and 
adult alike will find continued interest 
throughout.-$3.20 postpaid. 

STORIES OF THE STATES 
By N. V. Sanchez 

AQUICK, accurate, readable account 
of progressive events from first set­

tlement to admission into the Union, 
followed by other pertinent data ending 
with selected reading references. The 
author is well known for her depend­
able colonial research and here has re­
j ected much of the stock material so 
often rehearsed, selecting instead that 
which gives new life and color to the 
early days of settlement. Each state seal 
is reproduced in facsimile, a feature 
given in few books now in print. A valu­
able reference for the llbrary of young 
or 0Id.-$2.65 postpaid. 

THE JUNGLE OF THE MIND 
By E. J. Swift, Dept. of Psychology, 
Washington Univer. 

WITH wit and learning Dr. Swift 
examines some of the cults that 

flourish today-astrology, mental telep­
athy, new thought, psychoanalysis, 
numerology and others. He shows how 
these superstitions trap an innocent and 
well-intended person, confusing his 
mind so that he does not appreciate the 
plain error, of his reasoning. He recalls 
how recent discoveries and inventions 
have been so marvellous as to make it 
easy to believe in anything. A most en­
tertaining book and psychologically en­
tirely sound.-$2.65 postpaid. 
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M e chan i c a l  
Engi ne eri ng 

Learn at Home 
MECHANICAL Engineering embraces the de­
sign, construction and operation of machines 
and machine tools. It is  a p rofession which 
offers almost unlimited opportunities  t<f men 
who combine n atural mechanical ability 
with technical tr aining. 

For this is The Age of Machinery. Al­
most every convenience, luxury o r  necessity 
which we enjoy depends on machinery for 
its production or a d aptabi lity to our needs. 
Every new invention multipl ies  the oppor­
tunities for competent designers, builders, 
erecting engineers, etc. 

One of the best ways to train yourself to 
secure a position as a Mechanical Engineer 
is through the home-study courses of the 
International Correspondence Schools. 

These courses are complete and up-to­
d ate, and they are especi ally arr anged to 
meet the needs of the student who studies 
at home. 

They are particularly helpful because they 
are written by well-known mechanical engi­
neers who h ave had years of practical ex­
perience in this field and who know the 
quickest, best way to solve every p roblem. 

Just mark and mail the coupon and we'll 
gladly send you Free Booklets describing 
the 1. C. S. courses in Mech anical Engineer­
ing or any other course in which you are 
interested. 

Mail the Coupon lor Free Booklet 
- - - - - - - - - - - - - - - - - - -
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must not halt your 
Intellectual Life 
Rather should you seek to increase your mental 

activity against the time when favorable economic 

conditions will place in advantageous positions 

those who have wisely kept abreast of the unpre­

cedented developments of Industry and Science. 
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gives you the investigated facts, clearly, force­

fully and authoritatively. Its staff of Editors rep­

resents the peak of scientific attainments and 

these scientists have been selected for their abili­

ty to write so that anyone can understand. 

Renew or subscribe now so that you will not 

break the continuity of your files. 
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5 K F  
Ball and Roller Bearings 

2670 

••• there"s nothing but 

P E R F O R M A N C E  

that counts 

H
ERE'S to a hail and hearty 

deep-water hearing that goes 

sailing over the Seven Seas and 
gets a nod of approval from salty 

engineers in every port on· the 
glohe. You know the hearing, too. 
It's li K F". 

Ocean-going hearings simply 
can't fall down . . .  not when they 

support the whirling propeller 

shaft . • .  not when they take the 

thrust of the hig screws that push 
tons of water astern . . .  nor when 

pumps, fans and other auxiliary 

equipment depend upon them. 

So when it comes to anti-friction 

hearings, marine engineers write 
Ii K F" on the specification sheets 
as a matter of course. They can't 
afford to take a chance on per­

formance. When a hearing goes 
to sea there's nothing hut per­

formance that counts • • .  which is 
just as true of a hearing that stays 

ashore. Ii K F" Industries, Inc., 
40 East 34th St., New York, N. Y. 

Propeller Thrust Block, 5Sj�1f" equipped, on the S. S. 

tfRobur 4th." �8S[f? Bearings are also used on aux;" 
liary equipment. of the S. S. �'Leviathan " as well as on 
many other trans-Atlantic liners. 




