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WHITE TRUCKS PREDOMINATE 
The A dvan tage of White Truck 
Predominance to White Truck Owners 

LARGE sales volume-double that of the nearest competitor­

warrants a degree of service to White Truck owners that no 

lesser distribution could support. It also involves a breadth 
of transportation experience that no smaller organization 
could possess. WHY not purchase your trucks from the 
largest truck makers in America ? 

ONL Y GRAND PRIZE for Motor Trucks, Panama-Pacific 
International Exposition, San Francisco 

o 

THE WHITE COMPANY 
CLEVELAND 

Largest Manufacturers of Commercial Motor Vehicles in America 
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......--nnouncement "�a 

THE fourth annual volume· of MOTOR 
TRUCKS OF AMERICA is ready for 

distribution. 

THIS publication is uni<:lue sinc� it �ontains 
photographs and detatled specIficatIons of 

the principal motor trucks made. in the. United 
States-furnished, checked and approved by the 
manufacturers themselves. It is the one absolutely 
authentic handbook of American motor trucks. 

SPECIFICA TIONS are conveniently and uni ... 
. formly arranged for comparison. Essential 

facts are presented without bias, concisely and 
helpfully. In addition, the volume contains· an 
illustrated article, II Devices That . Make . For . 
Motor Truck Efficiency. tt . It aims to prove-that 
buying a truck should include the installation of 
the best known devices for making the truck 
fully efficient. 

EACH year this handbook has attracted wider 
and more favorable attention among truck 

manufacturers and agents because of its absolute 
dependability. It is also valued by men who 
are thinking of buying trucks, and who desire 
unprejudiced information, free from personal 
interest and solicitation of motor truck salesmen. 

INQUIRIES for the 1916 edition have already 
been received from all parts of the world. 

VV e will send a copy, without charge, to any 
address, if requested on business letterhead. 

THE B. F. GOODRICH COMPANY 
AKRON, OHIO 
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5 Hauling Problem.s Now are Simpli lied-the 5 
: Introduction of PACKARD Light Service 5 • • 
: Motor Trucks Insures Dividend-Earning : · -

: Delivery for Every Branch of Traffic 5 · -• • • • • • • • 
: THEY are true Packards all the way through-of the same quality and stamina as : 
: . the 10,000 Packard heavy trucks now serving successfully in more than �oo lines : • of trade. Their construction embodies every efficiency principle learned in the ten -• • • years the Packard Motor Car Company has been engaged in truck manufacture. And • · -• they are guaranteed by the $�5,000,000 investment in the Packard factory -a mile-long • 
: plant employing 1�,300 workmen. : • • 
: They are built throughout in that factory-within the 51 acres of floor space where, : • also, are made Packard Twin-Six Cars and Packard Heavy Service Trucks. It is the only place -• • • III which a Packard can be made-because assembled units will not make Packard vehicles. • • • 
: These Light Service Packard Trucks are built in two sizes, rated respectively at 1 to 17.i : 
: tons and 1 Yz to 1 � tons. They provide the speed, ease of operation, activity in traffic, : 
: reserve power and permanent economy of maintenance necessary to make light delivery : 
• a source of greater profit-qualities to be found only in a vehicle built as these are built. • 
· : • They are sold with the backing of a world-wide service organization as truly and essen- • • • • tially Packard as the institution of their origin-the institution upon which was conferred the • 
: HIGHEST AWARD for MOTOR VEHICLES at the Panama-Pacific International Exposition. : • • • There are seven sizes, altogether, in the Packard commercial line, ranging from 1 to • • • • 6Yz tons' capacity, inclusive. All sizes are of the same advanced chainless design. In • • • • sending for catalogue, please specify the kind of hauling. • • •• • • • • : PACKARD MOTOR CAR COMPANY, DETROIT : • • • • 

5 Ask the man who owns one 5 • • • • • • • • 
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Ruins of a house on the Isle of Marken A fishing smack driven over the sea wall against a house 

Holland in the Grip of Its Old Enemy 
By W. J. L. Kiehl THE period of stormy weather in the Netherlands 

which set in around Christmas and continued with 
short intermissions of fair conditions until January 
20th, was marked by a terrific gale on the night of the 
13th and 14th. On that night of terror, Holland was 
invaded by the waters in 
many places-near Rotter· 
dam in N. North Brabant; 
near Amersfoort and Ny­
kerk, and along the Eem 
River; near Muiden and 
Naarden, two fortresses and 
towers belonging to the de­
fenses of Amsterdam, and 
in the Anna-Paulowna pol­
der. But the calamity that 
befell the southern portion 
of the Province of North 
Holland is the worst of all 
-far worse than can be re­
membered to have ever hap­
pened since the fearful St. 
Elizabeth flood in 1421, 
when 10,000 people were 
drowned, and it must be en­
tirely placed to the credit of 
better organization of help. 
better roads, better tele­
graphic and telephonic com­
munication a n d  I' ailway 
service, that on this occa­
sion the victims are num­
bered only by tens instead 
of by tens of thousands. 

After the fierce north­
wester had driven the 
waters into the Zuyder Zee 
until they stretched almost 
level with the tops of the 
dykes, the Zuyder Zee broke 
through at two different 
points between Vovendam 
a n d  Monnikendam a n d 
southward of the Isle of 
Marken near Uitdam. The 
island of Marken itself was 
entirely submerged, only the 
" flood - mounds " I' i s i n  g 
slightly above the waters. 
The whole fishing fleet and 
50 houses were destroyed. 
The damage is estimated at 
half-a-million. florins for 
Marken alone. Sixteen per­
sons and perhaps more were 
drowned, or killed by the 
falling houses. All the 

houses in Marken are of timber; some have brick 
foundations and most all so built that the ground 
floor is employed for storing goods or as stables for 
cattle, the top floor being used for dwelling purposes. 
This construction has been taught to the inhabitants 
to meet the annually recurring floods. But against this 
dreadful inundation all precautions proved vain. 

A break in the dyke at Eemnes near Amsterdam 

Temporary repairs on the first dyke that gave way 

Some of the fishing boats were dashed against groups 
of houses, and boats and homes were smashed like 
so much match-wood. In this inundation some 12,000 
hectares are submerged. But more land is threatened 
and everywhere thousands of the mobilized troops are 
working with feverish haste with thousands of civilians, 
farmers, laborers and others to strengthen the menaced 

points in the dykes. In this 
way, the polders, Purmer, 
Wormer and Beemster up 
to the present time, January 
29th, have been saved from 
the inroads of the waters. 
What has happened in the 
night of the 19th of Janu­
ary, I do not yet know, but 
it was with great apprehen­
sion that I heard the shriek­
ing of the storm wind. This 
time, however, from the 
southwest. All Saturday, 
St::nday, Monday and Tues­
day other menaced districts 
were being gradually evacu­
ated. All cattle were driven 
out or carried away in shal­
low punts towed by small 
tug boats. At the Tolhuis, 
an ancient toll-bar and hos­
telry, 20,000 cows were 
c 0 u n t e d  a s t h e  y were 
brought in. There, 4,000 
of these a n i  m a I s w eI' e 
milked (they were in sad 
need of it), fed and shel­
tered through measures 
taken by the municipality. 
Later on, they were sent to 
various "dry " towns and 
villages or farms where they 
w e r e  "billeted " 0 n t h e 
farmers. The municipality 
of Amsterdam buys all the 
milk at nine cents a liter 
and it is then distributed to 
all the dairies in the neigh­
borhood. In this way milk 
supply of Amsterdam and 
surrounding districts has 
been assured. But thou­
sands of cattle, horses, pigs 
and fowl perished. In one 
polder it was only possible 
to save 20 cows out of the 
500 it contained. Many 
farmers have lost all they 
possessed. The churches 
and church yards in the 

(Ooncluded on page 264) 
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The object of this journal is to record accurately and 

lucidly the latest 8cientific, mechanical and industrial 

news of the day. ..1.8 a weekly journal, it i8 in a posi­

tion to announce intere8ting development8 before they 

are published el8ewhere. 

The Editor is glad to have submitted to him timely 

articles 8uitable for these columns, e8pecially when 8uch 

articles are accompanied by photographs. 

Preparedness in the Chemical Industries 

AN admirable display of confidence in the ability 
of American technical workers to provide re­
sources of munitions and other materials of 

defense in any emergency that may arise in existing 
relations between the United States and European 
powers was made by W. L. Saunders, vice-chairman 
of the Naval Consulting Board, at a joint meeting of 
chemical societies which was held recently in New 
York City. 

The index of a country's industrial standing as for­
merly recognized was its consumption of sulfuric 
8.cid, the nation that produced and consumed the most 
of this chemical SUbstance in her arts and industries 
being accounted the most prosperous, and judged by 
this standard Great Britain was for a long time reck­
oned the leading nation of the world. A new and more 
:!ccurate standard is now employed-a nation's coal 
consumption per capita ; and, judged by this standard, 
the United States, with a per capita consumption of 
five tons, stands at the head, outclassing both Great 
Britain and Germany, who are second in the scale, 
with an equal consumption of four tons per capita. 
France stands third, being credited with a consumption 
01 only 1.6 tons, while Russia, with its abounding pop­
ulation and great extent of territory, is away down 
on the scale of industrial progress, having only one 
quarter ton per capita to her credit. These figures are 
convincing of the fact that the United States has a 
preponderating advantage over other countries in the 
strength of its industries, the most important consid­
eration in the question of preparedness for war or 
peace. 

The thing that is lacking in this country is intelli­
gent preparation for an emergency by means of corre­
lation between the various industries and a closer re­
lation with the Government, so that they may know 
what will be retjuired of them in  times of war. If 
Germany at the outbreak of the European war was 
able to so mobilize and direct her industries as to over­
come the blockade of the British fleet and manufacture 
from natural resources the basic materials needed for 
explosives, what may not be expected of the United 
States under similar conditions? The strength of our 
country from an industrial standpoint is eloquently 
attested by its per capita coal consumption, which, as 
mentioned, exceeds that of any o�her nation, and all 
that is needed apparently to raise the efficiency of 
industrial plants here is to correlate them and bring 
them in touch with the needs of the Government. Even 
under existing conditions the production of atmos­
pheric nitrogen in this country and Canada has 
reached a state where, in the event of an emergency 
the United States could rely as confidently as Germany 
does on the air for its own supply of nitric acid that 
would be needed in the production of explosives. 

What is true of explosives holds good as regards 
nearly all other electro-chemical war supplies. As a 
consequence of the shutting off of supplies from Eu­
rope by war conditions, a number of important chem­
ical industries have been started in the United States, 
which, if given adequate encouragement by the Gov­
ernment and the people, will eventually place this 
country in a position of unassailable economic inde­
pendence of the rest of the world. The case of mag­
nesium may be instanced. Magnesium is an element 
of vital necessity in the manufacture of munitions, as 
well as of the machinery employed in military opera­
tions. Before the great war all of the magnesium used 
in the arts and industries in this country was imported 
from Germany and other countries. Now a full-fledged 
industry is in existence, producing metallic magnesium 
of a purity that surpasses that of the article formerly 
purchased from European manufacturers, and the do­
mestic and some foreign demand for American manu­
factured magnesium is already much in excess of what 

SCIENTIFIC AMERICAN 

can be produced at the present time. Magnesium is 
used in aluminum castings, finding extensive employ­
ment in the construction of motor car and aeroplane 
accessories, though it is most in demand at present 
for the manufacture of illuminating bombs to make 
daylight over enemy operations at night-time, and for 
trailers attached to shrapnel shells, which serve at 
night to show the effectiveness of the fire. 

National preparedness was promoted when the Gov­
ernment took steps to establish the Naval Consulting 
Board, and, given the right kind of encouragement on 
the part of Congress, the board should accomplish sub­
stantial results in the direction of industrial mobiliza­
tion, for, as cogently stated by the vice-chairman of 
the board, Mr. Saunders, it is far more important, at 
least in the present stage of the country's defense 
plans, to have the men in the works organized to know 
just what to do than to have them in the trenches or 
in military barracks. 

Use of Congressmen's Names for Advertising 

I T has been a common practice among certain 
classes of patent attorneys, conducting their busi­
ness in Washington, to make use of the names of 

prominent members of Congress in forwarding the in­
terests of their business. The obtaining of letters of 
endorsement from members of Congress is a very sim­
ple and easy procedure, and anybody possessing a lit­
tle political influence may obtain such letters of 
recommendation, and such letters are given almost in­
variably without any knowledge of the true merits 
of the case. 

There is one well known attorney in Washington 
who advertises extensively, and publishes a book of 
endorsements, in which a number of letters from 
members of Congress are reproduced in fac simile. 
The book in question is embellished with a frontis­
piece of a portrait of the well known features of the 
Speaker of the House. There is nothing to indicate 
in the letter of endorsement that this gentleman is an 
inventor or that he has made use professionally of 
the services of the firm of attorneys whom he recom­
mends. The letters which follow in the same thick 
pamphlet are equally indefinite on this particular 
point, and many of them are written in an evasive 
tone. Nevertheless, upon the incredulous and inno­
cent inventor the publication of such a list of en­
dorsements provides a very imposing certificate of 
merit. 

The use of these methods has carried with it such 
abuses that an effort is being made to discredit such 
a system of advertising, and to that end a bill has 
been introduced in the present Congress to put a stop 
to this practice. This was one of the first bills in­
troduced into the Senate when it convened in De­
cember. We had occasion to refer to it in our issue of 
January 8th, 1916. The following extract is published 
verbatim from a report by the Commissioner of Pat­
ents to Congress, which appears in the Official Gazette 
of February 15th, 1916. The trenchant criticism of the 
Commissioner upon the practice of such attorneys 
needs no comment. 

"Last year, toward the end of the session, a bill 
was passed by the Senate and failed to pass the House 
of Representatives, which declared it to be unlawful 
for any person, firm or corporation practicing before 
the Patent Office to use the name of any member of 
either House of Congress or of any officer of the Gov­
ernment to advertise said business. I recommend that 
a law be enacted in the terms of this bill ( S. 7427, 63d 
Congress, 3d Session ) .  The attorneys who make use 
of letters from Members of Congress for purposes of 
advertising are not as a class entitled to be com­
mended to their constituents. A recent investigation 
showed one concern in Washington which had pend­
ing for different applicants 94 applications for nut­
locks. This is doubtless an exceptional instance ; but 
it is nevertheless true that these advertisers take ap­
plications which conflict without considering the fact 
that they are representing conflicting interests. They 
make searches which careful examination will show 
to be inadequate and inaccurate, and they induce peo­
ple whose circumstances they do not know to file ap­
plications, both in this country and abroad, which no 
attorney 8hould permit a client to file. In this way 
they collect hundreds of thousands of dollars every 
year from people scattered all over the United States 
and, on the whole, people of the poorer class. The 
Office never recommends these concerns. I trust the 
bill referred to may pass." 

The Scientific American as a Work of Reference 

T HE Scientific Library of the United States 
Patent Office is a vast store house of works of 
reference. Books and publications in every 

language form the collection, and the long reading 
tables are always crowded with visitors who are 
searching for information which will enable them to 
act intelligently upon applications for patent .. These 
vil"itors comprise patent attorneys, inventors, statis-
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ticians and patent office examiners and employees. Dur­
ing the office hours the Scientific Library presents a 
busy scene, a spectacle of activity which to the layman 
seems hardly commensurate with the somewhat dry 
and scientific nature of most of the volumes. Here may 
be found British, French, German, Russian, Austrian, 
Italian, Swedish, Danish, Belgian, Norwegian, Spanish, 
Japanese and British Colonial patents, both specifica­
tions and drawings running back to an exceeding early 
date. Indeed the English patent volumes run back to 
the eighteenth century. These patents are constantly in 
demand for searching and the item for rebinding books 
for the Scientific Library is a considerable percentage 
of the Patent Office budget. This is due, of course, 
to excessive handling of the volumes. 

It has been noted by those who have opportunity for 
observation that one of the most popular works of 
reference in the library is the SCIENTIFIC AMERICAN. 

Bound volumes of this publication occupy one of the 
alcoves, the series beginning with the issue of Sep­
tember 26th, 1846, and continuing up to date. The 
SUPPLEMENT is bound separately and occupies a place 
of its own. No day passes on which both the SCIENTIFIC 

AMERICAN and SUPPLEMENT are not found on the read­
ing tables. Publication of a description of a device is 
considered by law an anticipation of invention, and 
consequently a bar to a patent. For this reason the 
SCIENTIFIC AMERICAN is also largely consulted by the 
examiners in the Patent Office. Scarcely one of the 
forty-two examining divisions but has its collection of 
clippings from this magazine, which are being con­
stantly consulted in connection with applications for 
patent. 

It is interesting to note that the issue of the SCIEN­

TIFIC AMERICAN of September 26th, 1846, referred to 
above as the earliest issue on file in the Patent Office, 
contains an article entitled " Information to Persons 
Having Business to Transact at the Patent Office. " So 
it is seen that from the very beginning this paper was 
relied upon by inventors as a guide to procedure in the 
matter of obtaining patents. 

Two Curious Diseases Recently Noticed by 
Doctors 

O NE of the two curious diseases that have re­
cently come to the attention of the doctors is 
commonly known as " sleep palsy," but, because 

it is so often found in those who have been too festive on 
Saturday night, the hospital name is " Saturday night 
paralysis." It comes from pressure on that nerve ( the 
musculospiral ) which actuates the extensors of the el­
bow, wrist and fingers. The hard drinker, for whom, on 
Saturday night, money and leisure inopportunely meet, 
will often fall forward on the table with his head resting 
on his arm, and so remain until the effects of drink are 
over, waking up to find his forearm and hand inert and 
nerveless, a condition persisting for days or weekS, 
even months, and similar to that seen in lead palsy. 

The other disease is known as " Monday morning 
paralysis." Fortunately, it is, as yet, confined to horses 
and does not come from over-drinking but from food 
too nutritious or too much food while resting in the 
stable on Sunday. 

The technical name is Ast(Lsia (gr. a-stasis ) and it 
is regarded seriously by horse breeders and ranchers for 
recovery is rare. In fact, the animal dies in two or 
three weeks or even as many days. 

It seems to be a form of uremic poisoning. The whole 
system is clogged ; the kidneys are inactive ; there is 
breaking down of the blood vessels in the rump. The 
poor beast presents a pitiful spectacle : he sweats pro­
fusely and seems to have absolutely no control of his 
hind legs. 

A Texan rancher recently lost a number of valuable 
draught horses this way. He tried taking them out for 
half mile walks, then resting, then walking again; but 
they all grew weaker and weaker and died. 

Notice Concerning the Encyclopedia Americana 

SEVERAL years ago we published notices in the 
SCIENTH'IC AMERICAN stating that the Encyclo­
pedia Americana, published by the "Americana 

Company " or by the so-called " Scientific American 
Compiling Department" was not connected in any way 
with Munn & Company or the SCIENTIFIC AMERICAN. 

The title " Scientific American Compiling Department " 
is used without our consent and against our wishes. 
The company publishing this encyclopedia passed into 
the hands of a receiver some months ago. A number of 
sets of the encyclopedia, however, are being offered to 
the public, through canvassers and in other ways, and 
we publish this notice with the object of warning 
intending purchasers that in spite of any representa­
tions that may be offered by canvassers and others in 
connection with the sale of the Encyclopedia Americana, 
we are not in any way connected with this enterprise. 
We wish to caution the public against investing ill the 
encyclopedia through any misapprehension of the true 
facts of the case. 
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Our Natural Resources and How They Are Being Developed 

By Franklin K. Lane, Secretary ot the Interior 

PREPAREDNESS is generally understood as the 
state of being ready to fight if necessary. 

But the finest army and the biggest navy in the 
world cannot constitute real preparedness without the 
complete mobilization of the industrial resources, which 
must be behind them. Fortunately, such mobilization 
means profit and development for the country, in the 
absence of any war or threat of war. 

Industry and natural resources are strained in time 
of war from two great causes: it is more difficult to 
get supplies from abroad, and the demand for what is 
at hand is supernormal. With an increased demand 
and a possibfe source of supply cut off, confusion fol­
lows unless a nation is industrially prepared as to its 
natural resources to such an extent that an abnormal 
demand does not throw machinery into disorder. 

The natural resources of the United 

phone and the incandescent lamp to Wright's aeroplane 
and high speed steel. Each day we issue an average 
of two hundred letters patent to American inventors, 
and the number of iuveutions is increasing with the 
�·ears. 

How great a resource this characteristic might be 
in time of need has been amply demonstrated during 
the present war in Europe, which has denied us im­
ports formerly considered essential. Benzol and tOluol, 
foundation of aniline dyes and explosives, have been 
produced from crude petroleum by a new process dis­
covered by Walter F. Rittman, of the Bureau of Mines. 
That an increase. in the amount of gasoline which is 
yielded by crude petroleum is also possible by the Ritt­
man process is by no means the least of its advan­
tages. 

working industry ; a tin smelter has been erected to 
reduce Bolivian ores ; cobalt, which is a recent and 
valuable acquisition to the family of steel-alloying 
metals, is now being produced in quantity sufficient to 
lower the market price ; American antimony is quoted 
in the metal market for the first time, and from Alaska 
alone more antimony has been shipped this year than 
was ever before produced from American mines in any 
one year ; cadmium, formerly imported, is now an 
article of export ; and in other minor metals full inde­
pendence of foreign supplies is being worked out. Prac­
tically all the crude platinum from Colombia and part 
ot the New Zealand output is coming to the United 
States for refining. 

There is probably no one thing we can do more vital 

States are the most remarkable in the 
whole world. We have made some mis­
takes in their development, and private 
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to real preparedness than a comprehensive conserva­
tion and development of our petroleum 
resources. In spite of the alarmists, sta. 
tistics show no immediate prospect of a 
coal shortage ; the total coal produced 
in a year in the United States is a minute 
quantity compared to the supply in sight. 

interests have dominated public interests 
in some cases. But we have seen our 
mistakes, corrected many of them, and 
are now correcting others. That this 
policy will continue, and that nothing 
will interfere with the development, con-
servation and proper use of our enormous 
natural wealth, should be the first aim 
of all who have real preparedness, either 
for war or peace, at heart. 

Some months since I sought to learn 
what we had with which to meet the 
world which was teaching us that war 
was no longer only between armed forces, 
but an enduring contest between all the 
life forces of the contesting parties, their 
financial strength, their industrial organ­
ization and adaptability, their crop yields, 
and their mineral resources, and that it 
ultimately comes to a test of the very 
genius of the peoples involved. To mobil­
ize even a great army is now no more 
tha,�an idle evidence of a single form 
of -titrength if behind this army the na­
tion is not organized. An army is no 
longer merely so many rifles and men, 

. cartridges and horses ; but chemists and 
inventors, mines and farms, automobiles 
and roads, airships and gasoline, barbed 
wire and turning lathes, railroads and 
weather prophets; indeed, the complete 
machinery of an industrial nation's life. 

\Vith the exception of one or two minor 
minerals, the United States produces 
every mineral needed in industry. We 
produce 66 per cent of the world's output 
of petroleum, 60 per cent of its copper, 40 
per cent of its coal and iron, and 32 per 
cent of its lead and zinc. Tin in small 
quantities is produced in Alaska and 
platinum in Oregon, Nevada and Califor­
nia, manganese in Virginia, Georgia, Ar­
kansas and California ; but of these latter 
minerals, as of nickel and some others of 
Jess importance, our supply is altogether 
inadequate for our consumption. We can 
build a battleship, or an automobile ( ex­
cepting the tires) ,  a railroad or a fac­
tory, entirely from the products of Amer­
ican mines and forests. To replenish the 
soil we have phosphorus in abundance, 
potash is known to exist in the deposits of 
Searles Lake, California, which, however, 
is not yet commercially available, and in 
alunite, where it is combined with alum­
inum and deposits of which are found in 
several states; and nitrogen can be extracted from the 
air by cheap hydro-electric power as is now done in 
Herltlany, Norway and elsewhere. So that we can feed 
the earth and keep it sustained. Our soil and climate 
are so varied that we can produce all the grains, fruits, 
vegetables and fibers known to the temperate zone, 
and some found in the semi-tropics. And to crown all 
these, we have water power that can be made to gen­
erate perhaps as much as 60,000,000 horse-power. 

Our resources are not alone physical. Our ingenuity 
and ability to design the machine to meet the need 
'lave been proven a thousand times, never more con­
dncingly than in a compilation of the most necessary 
inventions and discoveries which the world uses. 

During the past fifty years the people of the United 
States have uttered two thirds of the revolutionary, 
epoch-making inventions of the world, from the tele-

WASHINGTON 

Februa�� II, 1916 

Sir: 

It will he e signal service to our country 

to ar�s
.�

�t �o a knowledge of the great posslbili-

ties that are open to it in the markets of the 'M:>rld. 

The door of opportunity swings wide before us. 

fhroU3h it we may, if we will, enter into rich fields 

of endeavor and success. In order to do this we must· 

show an effectiveness in industrial practice which 

measures up to our best standards. We must avail our-

selves of all that science can tell us in aid of in-

duetry and must use all that education can contribute 

to train the art isan in the prinCiples and pract ice 

of his work. Our industries must be self-reliant and 

courageous because based upon certain knowledge of 

their task and because supported by the efforts of 

citizens in the mills. If scientific research and 

the educated worker go hand in hand with broad vision 

in finance and wit h tllat keen self-criticism which is 

the manufacturer's first duty to himself, the 

fields will be few indeed in Which American com -

meree ma y  not hold, i f  i t  chooses, a primary place. 

The EdItor, 
The Scientific American, 
New York City. 

A letter from the President of the United States 

But of petroleum we have no such com­
forting statistics. How much of it there 
is in the United States no one knows. 
The Geological Survey has made a maxi­
mum estimate of twenty-three billion 
barrels, which sounds like an inexhaust­
ible supply. But at the rate that it is 
now being consumed in this country 
alone (265,000,000 barrels a year) this 
does not mean an indefinite supply, and 
from the rapid exhaustion of some fields 
it is manifest that there can be no real 
approximation of the oil in our lands. 
Whatever the supply, it should not be 
allowed in its crude state to compete with 
coal as fuel. Petroleum is a priceless 
resource, for it can never be replaced. 
Trees can be grown again on the soil 
from which they have been taken. But 
how can petroleum be produced? It has 
taken the ages for nature to distill it in 
her subterranean laboratory. We do not 
even know her process. We may find a 
substitute for it, but have not yet. It 
is practically the one lubricant of the 
world to-day. Not a railroad wheel turns 
without its way being smoothed by it. 
We can make light and heat by hydro­
electric power, but the great turbines 
move on bearings that are smothered in 
petroleum. From it we get the quick 
exploding gas which is to the motor and 
the airship what air is to the human 
body. To industry, agriculture, com­
merce and the pleasures of life, petro­
leum is now essential. 

Among our natural resources which 
should be developed as speedily as pos­
sible to their full capacity as a measure 
of preparedness for a successful peace or 
the prosecution of any war into which 
the future may draw us, are our wonder­
ful water powers. Among the strange 
things done by Benjamin Franklin was 
to give an added and peculiar value to 
the ledges of granite which confine our 
western streams and turn them into dam 
sites, useful for purposes of power gen· 
eration. How many of these are on pub-
lic land not yet disposed of no one knows, 
but we have several hundred under with­
drawal which should be freed from with­
drawal and turned into. use just· as 
quickly as possible ; for, as the muscle of 

Barium salts, needed for a variety of purposes, were 
formerly imported in large quantities, although the 
raw material, barytes, occurs in extensive deposits in 
this country. We now manufacture these salts in Cali­
fornia, Colorado, Illinois, Pennsylvania, New York, 
Tennessee and West Virginia, the new industry not 
only meeting the domestic demand, but also furnish­
ing large quantities of barium compounds for export, 
and we are substitUting domestic barytes for the for­
eign material for all purposes. The substitution of 
sodium cyanide for potassium cyanide in the treatment 
of gold ores to the extent of more than half a million 
pounds in Colorado alone illustrates how the potash 
shortage is being met throughout the mining states. 
Tungsten, an absolutely essential constituent in high­
speed tool steel, is being mined at more points than 
ever before to meet the special demand in the steel-

man or horse can raise a few barrels of water from 
the well to supply stock or irrigate the garden patch, 
so can the power of the stream, turned into electricity, 
be used to raise millions of barrels of water to irrigate 
alfalfa farms or orchards. And this is now one of 
the most common uses of electric power in the West,' 
and, in fact, some of the eastern states, where irriga. 
tion is found of value. Then, too, there is that mystify­
ing miracle of drawing nitrogen from the air for 
chemical use, which can be done only with great power, 
but is being done in Germany, Norway, Sweden, 
France, Switzerland, and elsewhere, by which an in­
exhaustible SUbstitute for the almost exhausted ni­
trates of Chile has been found. This is already a 
great industry in Europe, and will of necessity become 
greater in the United States than elsewhere, because 

(Concluded on page 2()S) 
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A wartime Garde de Champetre 

T
HE response of European womanhood 
to the necessities of the states engaged 

in the great war has been so general that 
abroad it is now taken as a matter of 
course, exciting little comment in the 
more vivid interests which, having upset 
the Continental balance, now center upon 
the battle fronts. Yet, in the travail of 
conflict has been brought forth an eman­
cipation from the customs of centuries, 
a visible expression of the national soul 
tbrough those whose lot it has previously 
been but to stand and wait; and the 
women of the warring empires have writ 
for themselves a page into history which 
no erosion of time can dim. 

From Paris in particular, we are told 
how the wives, mothers, sweethearts and 
sisters of Frenchmen have rallied to the 
workshops and humble civic posts, in 
order that men, otherwise needed in the 
industrial fabric, might be released to 
shoulder a rifle or crouch grimly behind 
the shield of a "Seventy·five" under the 
Tricolor of the Republic. 

The ravenous maw of battle clamors 
for incessant feeding. Shells, shrapnel, 
rifles and equipment, clothing, tools, hos­
pital supplies and provender-and always 
more shells-must be forthcoming or the 
safety of the line will be jeopardized. 
So, into the factories devoted to this class 
of product these women have gone, don­
ning coarse aprons or overalls and bend­
ing a splendid vitality and intelligence to 
mastering their proud duties. 

An examination of the accompanying 
illustrations will more definitely epitomize 
the spirit of these women than cold, 
printed words can. The pictures are so 
obviously unposed, the attitudes so nat­
ural, that they convey an impression of 
reluctance to be interrupted for so trivial 
and incidental a thing as being photo­
graphed. 

The illustrations depicting women 
laboring in the shell factory suggest the 
scope of their activities. From the rough 
casts of shells being turned down to fit 
the guns to the final placement of fuses, 
through the various stages of completion, 
the work is being performed by women 
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Women Workers of France 
New Duties that Women Are Assuming to Release 

Men Needed at the Front 

By Martin Wells 

THERE is more litan a sentimemal side to the slory of how the women of France--awi for 
that matter the women of every nation engaged in the gigamic conflict-have enlisted their 

services in the numerous industrial and ci-vic activities heretofore engaged in by men only. There 

is involved the all-important questi01t of labor readjustment after the war. A wi this becomes 
more serious when it is recalled that women have proved so competent in their new work that al­
ready there are rumors to the effect that 1/,Jomen will retain certain of their new tasks in post­
bellum days.-EDITOR. 

A French woman conductor at work for the street car railways of Paris 

A typical scene at a rural railway station in France: A woman station keeper Btwork 

Women opemtives at work on the lathes, machining rough sheD castings 
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Woman ticket puncher of Paris 

whose brawny hands seem to grasp lever 
and tool with efficient confidence - and 
ability. It is remarkable that in these 
pictured munition workers no smile is to 
be seen; they are evidently in earnest 
with no time for trifling. 

Among women engaged in the discharge 
of lesser civic duties are to be found 
some who perform certain duties of the 
Garde de Cham petre, such as the old 
peasant who rolls her drum and voices 
her announcements as the local town­
crier did before her. At rural railway 
stations women have taken over many of 
the posts of former station agents. Some 
have even mastered the mysteries of the 
telegraph and are becoming expert 
manipulators. 

In the Paris subways, ticket controllers 
-women-stand at the entrances, ably 
executing their functions and amply equal 
to any emergencies which may arise 
through contact with the public. A cer­
tain deference is, of course, accorded by 
chivalrous France to their sex. So effec­
tively have they served that, after vet­
erans incapacitated for other occupations 
have been provided for, a disposition is 
evidenced to retain women in these duties 
even after the establishment of future 
peace. 

Trams, omnibuses and public vehicles 
in French cities have largely been given 
over to the control of women officials. 
Such positions as require a certain 
amount of physical strength beyond mere 
endurance are not difficult to fill, for the 
peasantry and so-called lower classes of 
women are sturdy and have been accus­
tomed to hard labor since childhood. 

Dating back to the beginning of hos­
tilities, the old custom of women to work 
in the fields has been amplified until by 
far the greater part of the agricultural 
work is now being performed by them. 
The plow-point sinks as deeply into the 
soil beneath the guidance of their able 
hands as it did when their men grasped 
the handles, and the mowers clatter as 
effectively as ever. Strong, vigorous 
women, among them the mothers of 
lusty sons who are with the colors, 
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may be seen in the fields pitching bundles 
of grain high onto traveling ricks, or en­
gaged in any of the various duties of 
farm and field, even to the swinging of 
ringing axes and the cording of wood. 

Women have almost entirely replaced 
men in the manifold clerking positions in 
offices, while the municipal laboratories 
employ the services of many young women 
whose education has made possible ade­
quate discharge of their exacting duties. 

They clean the streets, bake the bread, 
curry horses-such few as have not been 
requisitioned for the service--work in 
mines, engage in almost every class of 
manufacture and, as always, devote them­
selves with tenderness and ability to the 
care of the sick and wounded. There is 
practically no post that a man may fill, 
save those on the line of battle, which 
these Frenchwomen do not occupy effi­
ciently. 
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tion in the world. For twenty-five years, 
from 1863 to 1888, Markham was honorary 
secretary of this society ( the " honorary" 
being, of course, merely the British way 
of denoting the fact that he was unsal­
aried, but not, for that reason, the less 
hard-worked) ,  and on relinquishing this 
post he received the Founder's Medal of 
the society in recognition of his services. 
For the unprecedented period of twelve 
years, 1893-1905, he was president of the 
SOciety, and from 1905 to 1912 he was 
one of its vice-preSidents. 

This volunteering of women suggests 
strongly an actual unity of public senti­
ment as to the prosecution of the war 
and the general resolve to see that the 
conflict is carried to a satisfactory con­
clusion, in order that future warfare may 
be rendered improbable. 

Verifying the calibre of each sheD, using a sensitive but quick.acting gage for the purpose 

Born in 1830, he served in the Royal 
Navy from 1844 to 1852, during which 
period he first acquired his interest, des­
tined to be lifelong, in polar exploration, 
through taking part in the Franklin 
Search Expedition of 1850-51. In 1852-54 
he made the first of his visits to Peru. 
A second visit, in 1860-61, was made under 
the authority of the Secretary of State 
for India, with a view to collecting speci­
mens of the cinchona plant, then grown 
only in South America, and introducing 
the cultivation of this plant in India. His 
mission was successfully carried out, and 
resulted in an enormous increase in the 
use of quinine in fever-stricken regions 
where it had previously been a rarity. In 
1867-68 he served as geographer to the 
Abyssinian expedition under Lord Napier. 

In France a story, seemingly well au­
thenticated, has been current for a year. 
It is said that when England was about 
to join the Allies, Germany offered to 
restore the Lost Provinces to France if 
she would give guarantee to remain out 
of the struggle. The recovery of Alsace 
and Lorraine has been dear to the heart 
of France ; the offer was tempting. The 
tale goes that those in authority hesi­
tated, appreciating how much blood and 
treasure might be saved, yet realizing 
that it was the right of the French peo­
ple, particularly the women, to have a 
voice in the decision ; and it was unoffi­
cially submitted to them. 

Among his numerous and varied geo­
graphical activities, Markham's efforts in 
behalf of arctic and antarctic exploration 
were perhaps most widely known. The 
arctic expedition of Sir George Nares, 
fitted out in 1874, was chiefly due to his 
indomitable energy. The same may be 
said of the National Antarctic Expedition' 
of 1901-04. It is not too much to say that 
this epoch-making expedition would never 
bave left England but for Markham's in· 
defatigable efforts to raise the necessary 
funds, from private sources, from the gov­
ernment and from scientific societies. 
Neither, except for Markham, would the 
expedition have been commanded by Cap­
tain Scott. 

"No," they replied, according to the 
story ; "while we want Alsace and Lor­
raine, we are not fighting for them alone. 
We are fighting for our children and our 
children'S children that war may be 
abolished for evermore. If we must lose 
our husbands, fathers, sweethearts and 

An important feature of sheD inspection: Weighing the sheDs by means ora standard 

Sir Clements was inclined to be ob­
stinate in his opinions, and managed to 
tread on the toes of a good many people, 

including those cisatlantic geographers who have most 
jealously defended the reputation of the American ant­
arctic explorer Charles Wilkes. Markham's contemptu­
ous dismissal of Wilkes's claims in the former's article, 
" Polar Regions," contributed to the ninth edition of the 
Encyclopredia Britannica, represents the extreme atti­
tude on the British side of an international controversy 
which did not altogether terminate until the recent 
Mawson expedition confirmed the general results of 
Wilkes's explorations, while revealing their many in­
cidental inaccuracies. The irrepressible Sir Clements 
was also credited with some skeptical remarks on the 
subject of Mr. Roosevelt's South American discoveries. 

brothers, so oe it-but let us fight it out at any cost, 
eyen that of national destruction," 

The story may or may not be true actually, but 
such a spirit is evident ; so there is, after all, little 
wonder that Frenchwomen have rallied to the state 
as they have. 

The Current Supplement 

AN important article in the current issue of tbe 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 2096, for 

March 4, 1916, is The Longest Railway Tunnel in Amer­

ica, which describes, with a number of excellent illus­
trations, a great engineering work being prosecuted 

in British Columbia, An interesting feature of the 
undertaking is that the mountains are being penetrated 
by an entirely new method that results in very rapid 
work. The Importance of Geographical Research calls 
attention to the crudeness of many past observations, 
and makes a plea for more scientific and accurate 
methods, WaI- Illuminations describes and illustrates 
a number of methods employed for illuminating the 
enemies' lines at night. 'l'orpedo Tubes gives a popular 
description of the mechanism by which torpedoes are 
launched either from the deck of a vessel or from 
beneath the surface, as by a submarine, Illustrations 
accompany the description, Many suggestions have 
been made in relation to commercial preparedness, in 
view of the competition that is anticipated after the 
war. IndustTial Milita.rism is a valuable addition to 
this literature, for the writer shows how military pre­
paredness may be made of extreme commercial import­
ance in the individual development that results from 
systematic training. The interesting article on Evolu­

tion in Shipbuilding is concluded, Signalling Among 

the Ancients is an unusually readable historical ac­
count of methods of transmitting information, mainly 
of a military ,character, that have been employed in 
years gone by. Wood Older Than the Hills describes 
and illustrates some interesting specimens of wood 
discovered in glacial deposits. Some RemaTkable 

.4Tmadillos tells of these curious armor-bearing mam­
mals of South America, some of which are little known. 
There are several excellent illustrations, The Screw 

Propeller reviews some fundamental facts in relation to 
this important adjunct to marine transportation, and 
treats of its method of action, Among other interest­
ing articles in this issue are The Limitations and Pos­

sibilities of Radio Telephony; Some Recent Experi­

ments on Pasteurized and Boiled Milk, and Our Mod­

ern Engineering Education, 

Sir Clements Markham 

I N Sir Clements Robert Markham, who died in Lon-
don January 30th, British geographers lost a leader 

whose influence has made itself felt for more than 
half a century, The importance of this influence will 
be evident from the fact that Sir Clements, apart from 
being a most prolific writer on geographical subjects, 
was by all odds the most commanding personal factor 
in the affairs of the Royal Geographical Society, which 

Huge punch press forcing copper rings in place on the shells is, in turn, the most influential geographical organiza- Tamping dOW1l of the charge in the field.�un she� 
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Industrial Preparedness for 

FIVE HUNDRED MILLION DOLLARS are annually 
expended by the people of the United States for 

medicines. At least 80 per cent of this Five Hundred 
Million Dollars is spent without the advice of a physi­
cian. The Panama Canal has cost to date approxi­
mately $375,000,000. If 80 per cent of the medicines 
for which these Five Hundred Million Dollars were 
spent could be dumped into the three hundred and sev­
enty-five million dollar canal, we would materially in­
crease the efficiency of the people of the United States, 
and the canal as a highway of commerce. Think of it ! 
An amount equal to the Anglo-French loan, blown in 
for medicines, 80 per cent of which were taken without 
the advice of a competent physician. 

Why this waste? 
The answer is found away down deep in the problem 

of National Efficiency. We lack confidence in Staff. 
We prefer to be our own staff, make a guess-a stab, 
and let it go at that. It is stated that the average 
wage-earner loses about nine days every year because 
of sickness. There are approximately 39,000,000 wage­
earners in the country. At only two dollars per day, 
the annual wage lost through sickness is approximately 
$722,000,000. Add to this figure the five hundred mil­
lion expended for medicines, and we have the stagger­
ing sum of $1,222,000,000, of which at least 60 per cent 
is preventable waste. Yet we see many pages of the 
Congressional Record devoted to a discussion as to 
whether or not we shall build one, two, or three battle­
ships. I shall not go into a discussion of such National 
wastes as chewing·gum, bon-bons, toy-dogs, cheap jew­
elry, etc. This waste of six or seven hunureu million 
dollars for medicine, and lost time in industry, is il­
lustrative of a typical American inefficiency. 

If there is one drawback to a democratic form of 
government, it is the tendency to regard majorities as 
more indicative of perfection than individual staff ad­
vice. In the long educative process of creating an effi­
cient democracy, the problem of bringing about a rec­
ognition of the Significance of Staff Organization. 

The Staff is a kind of aristocracy, and eyen an en­
lightened democracy will be slow to recognize the aris­
tocracy of Staff trained intelligence. As science takes 
the place of gness work, the Staff Organization becomes 
more and more an autocratic aristocracy. Yet science, 
as a contributor to social organization, is the most 
democratic thing in the world. As a schoolboy, I was 
often told of my chances to become President of the 
rnited States. I have been ready to sell my chance for 
a nickel for the past twenty years. The average Amer­
ican boy had rather belong to the aristocracy of engi­
neers, chemists, or physicians, than hold any political 
office to be offered in the land. Charles P. Steinmetz 
is the Grand Duke of electrical engineering. In any 
branch of engineering, a man would rather hold a John 
Fritz medal than any commission to be offered by the 
Federal Government. 

The one factor of our present social organization the 
Socialists haye failed to account for is the Staff. We 
have had the division of labor, and the specializa­
tion of industrial occupations, and, at the same time, 
we have had the specialization of intellectual occu­
pations and the consequent development of Staff. Al­
though Staff represents the ultimate ideal of a per­
fected democracy-viz. : complete knowledge and rec­
ognition of the Laws of the Universe, socialism tends to 
discredit Staff and substitute the undivided and un­
specialized intelligence of majorities. The Socialist 
would rule the world by arithmetic, and, therefore, 
when he finds a condition where one plus one equals 
one, he is confounded. 

The measurement of Staff is not arithmetical. Two 
engineers do not know twice as much as one engineer. 
Two physicians will not cure you in half the time re­
quired for one. The two physicians may possibly kill 
you in half the time, but that is not a part of our dis­
cussion. Staff plus Staff equals Staff, and the total is 
greater than one of the units only to the degree in 
which one or the other of the factors is greater. Two 
engineers of identical training and experience, -if thrown 
together upon a problem, do not produce the work of an 
engineer having twice the engineering ability of either 
one. 

Five Hundred Million Dollars are spent annually 
for medicines, because we, the people, do not have ade­
quate confidence in Staff. Most of us look upon the doc­
tor as we do upon the fire department or the police 
force-to be called in when things iook real bad. This 
vast sum of money is ouly a drop in the bucket to the 

IV. Staff Organization 

By Miner Chipman 

sum total of money wasted because we do not recognize 
and take advantage of competent staff advice. 

This wastage is not confined to the naive citizen. 
Not at all. It is found in the little grocery store, the 
department store, the small factory, and the largest 
industrial institution. It even extends itself, perhaps 
naturally so, into the activities of the machinery of the 
Federal Government. If F. W. Woolworth located his 
Five and Ten Cent stores with the same degree of in­
telligence exhibited in the location and construction of 
post offices throughout the country, but there is no " if " 
about it-he doesn't. His stores are located upon the 
basis of " staff studies," and there are no log-rolling or 
pork barrel calculations in it. 

The large electric manufacturing companies main­
tain large and expensive staff organizations. The 
Rockefeller Foundation for Medical Research is es­
sentially a staff organization. Physicians, surgeons, 
engineers, chemists, and architects-all are staff. 

The foundation of staff is technical education. Ger­
many's industrial and military organizations are built 
upon Line and Staff organization ideals. We marvel 
at the stories relating the wonderful detail of control 
to be found in the German General Staff. It sounds 
new and strange to us because we are unfamiliar with 
strict obedience to staff prinCiples. Just the other day 
I read a report where one of the German armies in­
vading Serbia discovered an old copper mine. The com­
manding officer wired Berlin of his discovery, and 
asked to have timbers, mining tools and equipment, 
and men, sent to the spot. He received an answer im­
mediately to the affect that the materials, equipment, 
and men were already at the frontier. The General 
Staff knew in advance that this mine would be found, 
and what would be needed to operate it. Information 
that can be obtained in advance is procureu, the Staff 
does not wait until something happens. 

The Staff plans, the Line executes. This scheme of 
organization is the underlying principle of scientific 
management. We wish to build a house. We employ an 
architect who prepares the plans and specifications to 
the smallest detail. We then employ a builder who, in 
our opinion, is best fitted to carry out the plans of the 
architect. The former is Staff, and the latter is Line. 

The processes of paper manufacture require Line and 
Staff organization for maximum efficiency. Paper mak­
ing is largely a chemical process. The chemical lab­
oratory should be the center of the planning depart­
ment of the mill. The Chief of Staff should have 
under him a corps of staff specialists, as follows : 

( 1 )  Chemists : 
(a) Raw materials. 
(b )  Materials in process. 

(2) Machines : 
(a)  Capacity. 
(b) Efficiency. 

(3)  Sequences : 
(a)  Routing. 
(b )  Despatching. 

(4)  Time: 
(a)  Standard time. 
(b)  Efficiency. 

All paper mills, without exception, maintain a chern· 
ical laboratory. At times the staff service of the lab· 
oratory ·is very inefficient. I have found chemists who 
did not appreciate the significance of Staff, but desires 
to be in a line position, issue orders, and assume au­
thority. The chemist is usually in very bad odor under 
these conditions. In other cases I have found chemists 
who were truly staff, but the line management refused 
to recognize the staff. In this case the reports of the 
chemical laboratory were nicely filed away, and line 
action was not controlled or influenced by the recom­
mendations of the staff. In one large paper mill I 
found both of of these causes in operation. Much de­
pends upon the personal equation. It required the Prus­
sian type of military genius to develop and enforce 
Line operation in accordance with Staff planning. Von 
Moltke had the genius and the power to carry out his 
ideas of line and staff in military organization. Dis­
cipline of the highest order is essential to an efficient 
organization of this type. Maximum production effi­
ciency can be attained only under such an organiza­
tion. The functional foreman of scientific management, 
as developed by the late Dr. Frederick W. Taylor was 
Staff and Line at the same time. The functional fore­
man had back of him, however, the purely staff opera­
tions of the planning room. 

Our program for Industrial Preparedness for Peace 
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Peace 

must recognize those principles of industrial and com­
mercial organization which contribute toward maximum 
efficiency. Education, technical and vocational, must 
be given most hearty support. The so-called Smith­
Hughes Bill, providing Federal aid for vocational ed­
ucation in the states is a step in the right direction. 
This bill has been indorsed by the National Society for 
the Promotion of Industrial Education and the Amer· 
ican Federation of Labor. Vocational education paves 
the way for an intelligent line organization. In a 
democracy we cannot hope to enforce a recognition 
of staff by Prussian methods of discipline, although we 
might wish to do so. Proper recognition of staff upon 
the part of the line workers, can only come through an 
adequate system of industrial education. In the opin­
ion of the writer, industrial education is the first step 
in real scientific management. 

The Government at Staff 
The Government at Washington maintain many large 

and efficient Staff organizations for the benefit of busi­
ness. I am, at times, surprised to discover how many 
business men are unfamiliar with the activities of many 
of these staff departments of the Government. I shall 
not attempt to describe all of the staff departments now 
in operation, but desire only to point out a number of 
them whose lervice �can be of imminent value to the 
business man. 

Bureau of Foreign and Domestic Commerce 
This Bureau issues a Daily Commerce Report. In 

my opinion this publication should be on the desk of 
every business man, large or small, in the United 
States. In condensed form you have prepared the story 
of business conditions throughout the world. Each day 
there appears a list of Foreign Trade Opportunities. 
Every businessman who is alive to the opportunities 
for trade expansion should glance through this report 
every day in the year. The Daily Commerce Report 
will be sent to your address, post-paid, upon receipt of 
$2.50 by the Superintendent of Documents, Washington, 
D. C. 

Bureau of Labor Statistics 
The Bureau of Labor Statistics issues a series of 

Bulletins dealing with labor conditions throughout the 
world, labor laws, court decisions, cost of living, -etc. 
A number · of very valuable bulletins have been issued 
dealing with vocational and industrial education. The 
bulletins as issued by this bureau form a very valuable 
library upon labor problems. 

The Bureau of the Census, the Child Welfare Bureau, 
the Commissioner of Education, and other departments 
issue bulletins and other publications upon subjects of 
great value to the progressive businessman. We should 
utilize this staff service of our Government at Wash· 
ington. 

From the Editor's Mail Bag 
C. Wilbur Miller, President, Davidson Chemical Com­

pany, of Baltimore, Md. : 
" I  have had upon my mind for quite awhile the prob­

lems we must meet with regard to what you term 
' Industrial Preparedness for Peace.' There is quite a 
difference of opinion as to what conditions will be in 
Europe after the war with regard to labor. It seems 
to me that for some time to come there will be a great 
lack of immigration into this country and the labor 
situation will be our most serious problem. Our com­
pany is planning in every way possible to improve that 
step of our progress, looking toward every possible im­
provement in a mechanical way to prevent lost energy 
from manual labor." 

John Barneson, President, General Petroleum Com­
pany, San Francisco, Cal. : 

" I  should say that first of all, legislative attacks 
against business and capital must cease and the atti­
tude of the Government toward economic business COlli­
binations should undergo a material change, and con­
form more, say, to the German methods prior to the 
war. 

" I  do not see how it is possible for our businessmen 
to compete successfully with foreign business supported 
by the governments of those countries in the face of 
repeated attacks of every nature by our own Govern­
ment. I should also say that labor must recognize the 
necessity for moderation in demands and cooperation 
with the employer, rather than attitude of distrust and 
antagonism with continued demands for higher rates of 
pay and lower hours of work, in lines that most natur· 

( Concluded on page 265) 
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Present and Future Effects of the European War on Our Industries and Foreign Trade 

By Hon. Edward Ewing Pratt, Chief of the Bureau of Foreign and Domestic Commerce, Washington, D. C. 

MUCH has been said, and properly so, about pre­
paredness. By the term " preparedness " we 

usually refer to preparedness for war. We have in 
mind preparedness to resist an invader, or to protect 
our rights by force of arms. 

No matter how great our hope for peace, we may, 
some day, become involved in war, and we should be 
prepared. But we are certain that, following the great 
European conflagration, there will come a period of 
peace, and we lllUSt be prepared for peace. 

Our Present Prosperity and Its Contemporaneous 
Effects 

The coming of a period of peace in Europe will bring 
with it consequences almost as grave as those that 
followed the outbreak of the war. But in the mean­
while we have learned our great lesson,-that the 
rnited States was not, is not, and cannot be an isolated 
nation. The United States is bound to other countries 
of the civilized world by ties closer than those of blood 
relationship. The vital importance of those commer­
cial ties was revealed to us only by the greatest war 
of all time. We did not realize our dependence upon 
Europe until we found our credit facilities snatched 
away from us ; the ships which had carried our com­
merce commandeered ; the markets for many of our 
staple crops suddenly closed ; and new markets with 
which we were unfamiliar suddenly thrust upon us. 
'IV e are not isolated ; our interests are vitally bound 
up with the interests of other countries. We can no 
l()nger, facing the facts as they exist and facing the 
facts which have been driven home to us in the last 
few months, declare ourselves a nation apart and liv­
ing unto ourselves alone. 

As long as the war in Europe continues with un­
abated vigor, the United States will continue in an 
abnormal and, in fact, unhealthy economic position. 
We must not be led into the fallacy of supposing that 
the pl:!enomena of business life which we see about us 
to-day are normal, or will permanently endure. The 
keen business man must carefully segregate those fea­
tures in our commercial and industrial activities which 
are normal and will endure from those features which 
are war-caused and transient. 

This much, however, we can accept as true, that the 
longer the war lasts the deeper will be the impression 
on our economic life and the more permanent will be 
the effects. Already there have come into existence, 
by means of the abnormal world conditions, many fac­
tors which two short years ago would have been scoffed 
at as impossible. The United States has assumed a 
position of commanding importance in the world of 
international finance. We have contracted our output 
of cotton and have increased our output of wheat. 
Many products which a few months ago we imported 
from Europe are now being manufactured by American 
concerns. Many manufacturers have found to their 
surprise that they can manufacture articles heretofore 
imported, and can manufacture them cheaper than 
they were manufactured in Europe. These facts point 
to a complete change in the economic position of our 
country and lead us to the belief that conditions will 
be essentially different with us after the European war. 

'Vhile considering our own position, we must not 
forget that conditions in Europe will also be essen­
tially different after the conclusion of the war. We 
l'ity those great nations of Europe, engaged as they 
are in a determined effort to destroy one another. We 
regret the waste of capital and labor which can never 
be replaced. We admire their sacrifices and their 
sturdy, foresighted plans for rebuilding their economic 
organizations. 

'How European Powers Are Preparing for the 
Resumption of Normal Commerce 

While this gigantic struggle is going on in E;}rope 
we bask in a hectic and unstable prosperity. While 
cataclysmic economic changes are in process, we talk 
and congratulate ourselves that we are at peace and 
that things seem to be going well with us. 'We are 
all too calmly watching a struggle which has almost 
as vast and important consequences for us as for the 
contestants. But the European nations, even while 
engaged in a war that would seem to absorb every 
energy in the immediate struggle for existence. have 
time to look ahead and to plan for the future. Even 
now they are taking action to prevent or to carry out, 
as the case may be, an economic invasion. They fore­
see, as we must foresee, a giant struggle for commercial 
supremacy. 

The Central Powers are even now planning a close 
alliance for commercial defense and for commercial 

offense. The Allied nations, especially those in West­
ern Europe, are planning preferential tariff arrange­
ments which will prevent their enemies from commer­
cially invading their territory, and will give each the 
preference in the other's markets. Much has been said, 
and perhaps accurately, about the possibility of special 
and preferential tariff arrangements between Great 
Britain and her colonies. It is even possible, although 
not so probable, that Russia will permit her present 
allies to enter her markets on more favorable terms 
than others. 

The European nations are hard at work, collecting 
and collating material which will serve as the basis 
for the negotiation of new commercial treaties. Great 
Britain is appointing commercial attaches in neutral 
and Allied countries and trade commissioners in her 
colonies. She is collecting thousands of samples of 
manufactured products sold by her rivals in foreign 
markets. l!'rance, even in the midst of her present 
difficulties, is sending commissions composed of prom­
inent officials and experts to many countries, our own 
included, for the purpose of establishing closer trade 
relations. Even the smaller countries of Europe are 
alert to the opportunities and dangers of the present 
situation. 

Probable Aftermath of the War and What We 
Must Do Now to Meet It 

It is sometimes urged that the hatred engendered 
by war will soon pass away, that each country will 
seek the cheapest market, irrespective of nationality, 
in which to buy. In an unorganized market this would 
be true. But Europe is not unorganized. Legislation, 
taxation, and organized public sentiment will be the 
means of continuing for decades, and even generations, 
the commercial struggle which will grow out of the 
armed conflict. The United States, the innocent by­
stander, cannot expect altogether favorable treatment 
at the hands of either group. 

We may justly reverse the old saying, " In time of 
peace prepare for war," and for us it should read, " In 
time of war prepare for peace." 

There are two phases of the aftermath of this war 
which we should carefully distinguish,-the one has 
to do with immediate effects of the war, and the second 
has to do with the ultimate and more or less perma­
nent effects of the war. 

We have to look forward in the months immediately 
following the cessation of hostilities in Europe to the 
complete disarrangement of entire lines of industry, 
those industries which have been stimulated by the 
d('mands of the warring nations for their belligerent 
activities. It is likely that manufacturers of muni­
tions, and of what might be called direct war supplies, 
are alive to this situation, but there are two classes 
of manufacturers who are not in a position to see the 
matter clearly and who have not made adequate prep-

o aration. These are the manufacturers who are making 
the raw materials that go into munitions, and the 
manufacturers who are producing goods which are not 
munitions, but for which the demand has been con­
siderably stimulated by reason of the war. Every 
manufacturer should consider carefully how far the 
demand for his products is stimulated by the war con­
ditions, and he should carefully write off against pres­
ent profits the enlargements of his plant and equip­
ment. We have to look forward immediately following 
the war to a complete change in the trade routes of 
the world. We cannot expect to be able to do business 
through the same commercial and financial centers or 
by the same methods that we did it before the war or 
during the war. We must look forward to large read­
justments in important markets. We cannot expect to 
be able to maintain our position of supremacy in cer­
tain lines unless we have taken due precautions. Fol­
lowing the cessation of hostilities there is likely to 
be a considerable reaction, and it is up to us now, 
during this period of apparent prosperity, to prepare 
for what is sure to be a period of real but perhaps less 
apparent prosperity. 

The permanent or long-time effects of the war which 
should interest us are not only those which imme­
diately affect us, but also those in Europe which are 
of importance to us. The belligerent nations have suf­
fered a tremendous loss of men, and consequently a 
loss of labor power. Millions of men have lost their 
lives ; other millions are maimed and diseased. The 
labor supply of Europe is depleted and has lost much 
of its efficiency. Europe's abundant supply of capital 
has been withdrawn from production, and is being 
spent for destruction. Much ' invested capital, in fac­
tories, machinery, mines, railroads and public works 

of all kinds, has been destroyed. The belligerent na­
tions will be saddled with immense debts. For years 
to come taxes will be high and the burden upon every 
kind of business will be great. Their fiscal affairs will 
be disorganized. There is a bare possibility that the 
gold standard may be broken down and may be re­
placed by an arbitrary monetary standard. Europe, 
then, must look forward to a period of high costs of 
plOduction and high price levels. 

Those effects are likely to exist for years, decades, 
or even generations. We will also find many results 
which will extend over a long period and will tend to 
become permanent. We must, first of all, reckon with 
the dIminished producing power of Europ�ur best 
customer. We can look forward to some gains in 
markets which are outside of the war zone. We can 
look forward to the increased independence of our 
domestic manufactures. ,\Ve can look forward to a 
more independent and more important financial posi­
tion. And, what perhaps is even more important, we 
can be sure that the American people have acquired 
an international point of view, a point of view which 
will prevent in the future the repetition of blunders 
in our foreign relations which we have so often made 
in the past. 

The Corning War for International Markets 

No matter how certain these results of the European 
war may seem to be, there is one result which is even 
more certain. The European war will be succeeded 
by a period of world-wide commercial and industrial 
competition. It will be a period of competition as be­
tween the present belligerents to recoup their losses 
or to further conquests already accomplished. It will 
be a period of competition as between the belligerents 
and as against us. As for ourselves, we must realize 
that not only our foreign markets which we had before 
the war and which we have established since the be­
ginning of the war, but our own home market, will be 
the object of commercial attack. That nations de­
pleted in every resource, reduced in labor supply, ex­
hausted in capital, and overburdened by taxation, will 
be able to compete successfully with an alert and pre­
pared United States I believe to be impossible. The 
essential question is, are we alert to the possibilities 
of the situation and are we commercially prepared? 
Are we alert to the fact that the other nations of the 
"'orld, to whom sacrifice has become a daily r')utine, 
have their very national existences at stake? Are we 
prepared to meet the advances of our competitors? Are 
we mobilized commercially and industrial.ly to hold our 
position and to go forward? 

Preparedness in Domestic Industries and Prepared­
ness in Foreign Trade 

Any program of preparedness for peace must com­
prehend preparedness at home and preparedness abroad. 
We must be prepared not only to make ourselves eco­
nomically and industrially independent, but we must 
be prepared to carry on an aggressive commercial cam­
paign for foreign business which will be carried on in 
competition with the other nations of the world. 

,\Ve have prided ourselves on our independence, but 
the European war has shown us how far our pride has 
led us astray. 'Ve had political independence, but we 
could not even find a market for, or utilize ourselves, 
some of our important staple crops. A vast section of 
our country was in distress. Even to-day we find our 
industries sadly cramped because we are unable to sup­
ply them with some of their essential raw materials. 
We have natural resources, but they are undeveloped. 

We must prepare to produce dyestuffs. Our textile 
industries and many others are suffering for the want 
of dyestuffs. We have the raw materials, but we are 
not prepared to manufacture the finished product. We 
must look to the future, and if, as seems probable, our 
European competitors will be able to crush our growing 
dyestuff industry by unfair methods of competition, we 
must be prepared for that emergency by the enactment 
of laws which will prohibit such methods of competi­
tion and will give our manufacturers a fair chance to 
e!jtablish their industry. We are sorely in need of pot­
ash, which we have heretofore obtained from Europe. 
Apparently, we have a considerable supply of the raw 
material, but we have not manufactured the final prod­
uct. This we must also do if we are to get the best 
results from our agricultural lands. There are many 
industries in which we are making progress toward 
independence. We have been dependent upon Europe 
for a vast variety of articles which we must learn to 
make for ourselves. We must make our own dyes, our 

(Concluded on page 260) 
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Making the Desert Bloom. 
How the United tate Reclamation ervice is Developing our Wa te Regions. 

By . J .  Blanchard , Stati tician of th U .  . R clamati n • 

I N the long vista of years stretching before us our 
Nation must prepare against attacks not only from 

without but also from within our borders. While pre­
paredness against an outside foe is a duty immediate 
and important, the menace of a great population poorly 
housed and underfed calls for like consideration on the 
part of our lawmakers. Many economists 
are agreed that when the Dove of Peace 
builds its nest once more in war-stricken 
Europe we may look for a return wave of 
aliens, probably the heaviest known for 
many years. In addition to this the nat­
ural increase in the number of our citi­
zens who attain majority makes more 
complex the problem of wise distribution 
in order that congestion in our great cities 
may be prevented. 

It is an economic axiom that the sta­
bility of a nation is assured only when 
the bulk of its citizens reside in their own 
homes. The ideals and principles for 
which our forefathers fought cannot be 
preserved and maintained by a citizenship 
whose interest in our Nation's integrity 
does not extend beyond mere wage earn­
ing. As Secretary of the Interior Lane 
aptly put it-"The highest sense of nation­
ality comes from a sense of purpose--a 
sense of common purpose--for the United 
States is not yet ours in the .proudest 
sense, and cannot be until we are doing 
all that can be done to give all its people 
and to the world the full expression of its 
highest intelligence applied alike to its resources and 
to the life of the people." A nation of tenement 
dwellers possesses neither inclination nor ability to de­
fend itself. The late Henry Grady well said, " A  
citizen standing in the doorway of his home, contented 
on his own threshold, his family gathered about his 
hearthstone, while the evening of a well spent day 
closes in scenes and sounds that are dearest-he shall 
save the Republic when drum tap is futile and the bar­
racks are deserted." Making provision now for the 

El Paso, Texas, a city that has grown up in the desert 

millions of aliens who will flock to our shores and for 
millions of our sons and daughters who will want 
homes of their own is as necessary as the fortification 
of our coasts and the enlargement of our Army and 
Navy. 

Nations like Germany, France and England, con-

Bird's-eye view of the Arrowrock dam, Idaho 

fronted with the same problem, find its solution only 
in the acquirement of new and distant territory. Thank 
God ! We have yet within our own imperi31 domain 
vast areas scarcely touched which can be prepared for 
our homemakers. The man of Destiny for this her­
culanean task is the hydraulic engineer. Though 
colossal in its magnitude, the work nevertheless is 
so practicable and feasible that no doubt of its 
ultimate accomplishment clouds the mind. 

The United States is a country of vast extent and 

almost unlimited resources. Our continental area is over 
3,000,000 square miles. Of this fully a quarter is unde­
veloped. In the United States, exclusive of .Alaska and 
our isiand possessions, there are 80,000,000 acres of 
swamp lands and 400,000,000 acres of deserts. What shall 
we do with this princely territory ? Leave the one a pesti­

lential, disease breeding spot and the other 
a vacant and untilled wilderness? Why 
not live up to our boast of being the big­
gest and richest nation on earth, and 
tackle one with the drain and the other 
with the irrigation ditch? 

American genius has cut a gash across 
a continent to connect two great oceans. 
It has tunneled rivers and cities to facili­
tate transportation, it has conquered the 
primeval forests of our North Atlantic 
States and developed an empire of un­
parallel richness in the Mississippi Val­
ley. With a sure swiftness and complete­
ness where history nowhere else records 
since the Egyptian dynasts gathered the 
tribes of mankind together, our western 
march has developed the great interior 
valley and our Pacific slope. Shall we 
then delay longer the conquest of our 
vacant areas? 

Our swamp and overflow lands embrace 
an area greater than that of the Philip­
pines. These lands for the most part are 
adjacent to large centers of population, 
with excellent transportation facilities by 
rail and water. Their reclamation will 

give employment for years to hundreds of thousands 
of laborers, and later will afford opportunities for the 
establishment of approximately 2,500,000 families in 
homes of their own. Two harvests from these lands 
would suffice to pay the entire cost of reclamation. 
Hon. Champ Clark, Speaker of the House of Represen-. 
tatives, has introduced a bill which, if enacted into a 
law, will provide a practical method for undertaking 
the task. 

.An enormous expansion of our agricultural and 

West portal of the tunnel on the Truckee canal Bringing water to the thirst)' desert, Shoshone p roject, Wyoming 
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Arizona desert near Phoenix before reclamation Irrigating ditch brings water into an Arizona ranch 

manufacturing industries will surely follow the initia­
tion of this work. From Texas on the southwest to 
the Atlantic Coast States on the east, northward to 
New Jersey, and including enormous areas in 'Min­
nesota, Illinois, Missouri, Arkansas, Tennessee, Cal­
ifornia, and Idaho, a new agricultural empire will be 
opened to settlement equivalent to the 
addition of a second New England. The 
value of our agricultural products will be 
increased $2,000,000,000 annually. Under 
a plan now successfully in operation in 
Australia our Government in cooperation 
with the several states could complete the 
work and be assured the full return of its 
investment and 4Y2 per cent interest. By 
the issue of amortization bonds extending 
over a period of 31 Y2 years with 6 per 
cent interest, 4Y2 per cent on principal 
and 1 Y2 on amortized payments, the en­
tire investment would be returned. The 
bonds would be secured by the land and 
improvements, and this security would be improved 
with each year's development work of the farmer. 
By guaranteeing these bonds the Government would 
be able to dispose of them at a premium which would 
more than meet all expenses of issuance and collec­
tion. In the settlement of these lands the assistance 
of the Departments of the Interior and Labor would be 
available through their settlement and employment 
bureaus. To obviate possibility of undue 
speculation the lands before reclamation 
should be acquired under appraisal and 
condemnation. By this method the settler 
will not be compelled to pay commissions 
to real estate dealers often ranging from 
15 to 40 per cent of the selling price. 

Bonds would be issued only when re­
quired to keep the work under way. To 
further guarantee the success of the 
settler each state should establish a fund 
to be advanced for the purchase of stock 
and equipment and repaid under similar 
amortization payments running 31 years. 

What Our Desert Offers f, 
The boundaries of arid and semi­

arid United States roughly include two 
fifths of our continental area exclu­
sive of Alaska. Here is a region of 
unparalleled resources of soil, diversity 
of topography, and favorable climate. It 
is the most truly American part of Amer­
ica, the most enterprising, and the most 
unsettled. It is peopled with a larger 
percentage of our native born than New 
England. The remaining public lands are 

largely located in rainless regions, and their acquire­
ment by homemakers cannot proceed until they have 
been made cultivable. Reconnaissance surveys and 
stream gaging made by the Government during the past 
20 years have given us fairly accurate knowledge of the 
conditions, and we are able to predicate reasonably the 

The electrical high school at Rupert. Idaho 
limits of future development of this extensive area. 

It is well known that our desert areas are far in 
excess of the natural water supply. While the former 
include several hundred millions of acres, the latter 
will not suffice for the needs of more tban 40,000,000 
acres. In the preparation of this irrigable area for 
homemakers the construction of enormous engineer­
ing works for storage of floods will be required. Hun-

Street scene in the Government town of Rupert, Idaho 

dreds of thousands of miles of main canals and ditcbes 
must be laid across tbe desert, and elaborate systems 
of distribution must be planned. 

Here is a territory won to us by war, treaty, dis­
covery, and purcbase. Flying at one time tbe flags of 
four nations, its history is ricb in tbrilling incident and -

adventure. Its milestones are tbe bones 
of trappers, explorers, and pioneers. Its 
people are strong and courageous. To 
battle witb the elemental forces of Nature 
has become a passion. They are cap­
tivated by tbe immensity of the field in 
which tbey operate and the majestic scale 
on whicb things are done. It is a race 
of unequaled energy and optimism. While 
the glamour of romance which enwrapped 
this region in years agone is dispelled, it 
is still romance-land, but witb a new 
background. The romance of creation 
now pervades tbe once silent desert, and 
the dominating tbought and impulse of 

the new land is to establish here the well ordered life 
. of New England, witb all tbe bigbly organized facil­

ities for making existence in the country attractive, 
comfortable, and sufficient. There are many commu­
nities dwelling to-day in tbe valleys of the Snake and 
Yellowstone rivers and at the feet of the snow-capped 
Rockies and Sierras to whom this vision and bope are 
ever present. 

What We Are Doing in the Desert 

American capital, genius, and pluck al­
ready have wrested from aridity 15,000,-
000 acres, and planted tbereon 200,000 
families in independent bomes. In crops 
alone these lands are each year returning 
more than 300,000,000 dollars to tbe 
farmers. Tbe taxable wealth of tbis new 
empire is estimated to exceed tbe entire 
wealtb of tbe Nation in 1860, yet the 
work is only in its infancy. The remotest 
parts of our desert are being connected by 
railroads carrying the commerce of the 
world. Cities populous and prosperous 
bave risen in the desert and have at­
tained commercial and mercantile great­
ness. In the swift march of events the 
National Government until recently had 
but small part. It was not until 1902 tbat 
the insistent demands of the west won 
recognition at tbe lands of Congress. At 
that time tbe efforts of private enter­
prises bad covered the field whicb was 
open to their limited capital and a period 

( Ooncluded on page 264) 

A fruit section in Washington. The Okanogan project Irrigable lands in Washington before reclamation 
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The Naval Losses ot the Allies 
A Fleet of Thirty· Two Major War Vessels Sent to the Bottom of the Sea 

THERE are many ways in which the results of war 
on land are obvious to the follower of its progress. 

There is a well defined theater of control on the part 
of each belligerent at the beginning of operations, and 
a somewhat less defined idea of the number of troops 
and quantities of munitions available. We are startled 
by the accounts of the number of men involved, the 
casualties incurred and the munitions expended. But 
the main and final impression of the results achieved 
is measured by the value, commercially, politically 
and strategically of the enemy territory occupied. 

In order to get impressions of the results of the 
naval warfare of the present struggle, it is necessary 
to approach it from corresponding points of view. 

We have read with varying emotions of the sinking 
of this or that warship in some remote or unknown 
theater of naval operations, but with small understand­
ing of the result attained, other than the destruction 
of the particular naval unit in question. 

On the other hand, while the number of men dis­
abled and the ammunition expended strike us sim­
ilarly in each individual case reported, the occasional 
lists of the total casualties bring strikingly before us 
the enormity of the totals. 

It has been our purpose to summarize graphically 
the destruction at sea in order that the extent of it 
can be properly realized. However, before proceeding, 
a brief review of the naval situation will clarJfy in 
some measure the results attained in addition to the 
destruction effected. 

The sea, in so far as naval warfare is concerned, 
may be considered as that portion of navigable waters 
outside the range of land fortifications. Warships are 
built to control the use of the sea as thus defined. 

At the outbreak of the war the preponderance of 
the allied fleet was sufficient to give it virtual control 
of the seas. The Central Powers, recognizing the situ­
tion, concentrated their vessels so far as possible in 
home waters. Those unable to seek this shelter, on 
account of the hazards involved without adequate re­
turns, cruised in remote waters less efficiently policed. 
Here it was possible to prey on the enemy's commerce 
while awaiting conflict on more nearly equal terms. 

From the first, then, the control of the sea has been 
conceded to the Allies, except for the gnerilla warfare 
of these isolated vessels ; and the first stage of the 
naval warfare consisted in clearing up the ocean of 
the daring marauders who temporarily disputed the 
allied control in remote seas. 

The completion of this task was accomplished, not 
without loss to the Allies. The principal units lost 
to the British in this phase were the " Good Hope," a 
cruiser of 14,100 tons ; the " Monmouth," a cruiser of 
9,800 tons, in Admiral Craddock's ill-fated squadron 
on the west coast of Chile ; and the " Pegasus," a light 
cruiser of 2,135 tons, sunk by the " Koenigsberg" at 
Zanzibar. These naval losses may be considered light 
for the results obtained. 

As the Teutons have not felt inclined to major opera­
tions, the succeeding allied operations, with one ex­
ception, have been with the object of restraining raids 
and submarine activity. The exception consists of 
the Dardanelles campaign, where second line or pre­
dreadnought battleships were employed out of their 
normal sphere to reduce fortifications which subse­
quent events proved were more capable of resistance 
than anticipated. A modern vessel, the " Queen Eliza­
beth," was frequently mentioned in the bombardments 
that occurred ; but it is probable that owing to the 
range of her 15-in. guns it was not necessary and 
presumably never intended that she should come with­
in range of the forts, or that she should be exposed to 
the floating mines and possible torpedo attack in the 
straits. 

Of the" vessels engaged within the danger zone, the 
Allies lost heavily. The battleships " Irresistible," 
" Ocean," " Goliath," " Triumph," "Majestic," " Bou­
vet" and "Leon Gambetta " were the major units lost ; 
but the losses also included a number of submarines 
and transports. 

From the experience gained in this adventure it is 
extremely unlikely that important ships will be jeop­
ardized in similar campaigns. 

The Allies' problem henceforth became one of re­
pressing any German naval activity. This took two 
forms : one, the raid in force ; the other, the war of 
attrition by the sowing of mines and torpedoing by 
submarines. 

The second raid in force, with a squadron of pow­
erful high speed battle cruisers and cruisers, encoun­
tered Admiral Beatty's battle cruiser squadron. This 
resulted in the loss of the " Bluecher" and serious 
injuries to other German vessels. 

Important injuries occurred to the British vessels, 
notably the battle cruiser "Lion," in this engagement ; 
but the damage inflicted upon the enemy raiders was 
sufficient to prevent a recurrence of raids by sea up 
to the present writing. In this instance important re­
sults were accomplished without loss of vessels to 
the Allies. 

The destruction incident to mines, navigation, and 
the dangerous explosives carried forms an important 
part of the total, and is a part of the unfortunate 
losses which must be counted upon in the vigorous 
prosecution of any war. The proportion of this dam­
age to the whole is much greater in the present war 
than it would be in one where the control of the sea 
was disputed. In this category has come the prin­
cipal naval loss of the Allies, so far in the war, through 
the sinking of the dreadnought " Audacious" off the 
Irish coast. The " King Edward," " Bulwark," "Na­
tal," and "Benedetto Brin" were also lost in this 
way. The remaining method of harassing the Allies, 
and the one that continues, is through the use of the 
submarine. 

Naval opinion received an impressive shock when the 
news of the torpedoing of the cruisers "Hogue," 
" Aboukir," and " Cressy" was flashed round the world. 
This event undoubtedly modified the allied scheme of 
sea patrol. Numerous other war vessels have since 
fallen prey to the submarine, notably the " Formida­
ble," "Majestic," "Amalfi," and "Giuseppe Garibaldi," 
though the principal field in which they are feared is 
in commercial traffic. 

Altogether, the number of allied war vessels de­
stroyed from one cause or another looms large ; but 
the conditions existing on the sea have not been 
changed thereby. In fact, their grip on the situation 
is tighter and more secure as time passes. The Allies 
have the immense shipbuilding capacity of the British 
Isles to thank for their improved situation. 

As long as the war shall last this industry will con­
tinue in feverish activity to produce warships in num­
bers and types deemed necessary to cope with their 
antagonists. 

In next week's issue of the SCIENTIFIC AMERICAN we 
shall publish an article and full page illustration of 
the Teutonic naval losses. 

Patent Office Reorganization 

THE Patent Office reorganization under the new law 
just approved by the President was based upon the 

principles of adjusting the work of that important 
branch of the Government to the new conditions. The 
old organization had been expanded to meet the growth 
of the business until it failed to be as effective as it 
should be. Its foundations were inadequate. The 
system worked out by Commissioner Thomas Ewing, 
which by mischance failed of enactment in the last 
hours of the last Congress, but which has been given 
prompt passage now, establishes a broader foundation 
and takes into account the very greatly increased re­
sponsibilities that rest upon the office, with some in­
creases of compensation and with provisions against 
stoppages in the working of the system of hearing 
appeals. 

An important change is that which gives the Com­
missioner discretion in the matter of appointing women 
as assistant examiners. Heretofore the law permitted 
two woman assistant examiners, but this limitation is 
removed, and as Commissioner Ewing holds that 
women make excellent workers in this field, it is pos­
sible that in the reorganization of the system through 
new appointments women may appear in the personnel. 

It has been often urged that in the reorganization 
of the patent system provision should be made for a 
special Court of Appeals to replace the present Court 
of Appeals, which now has jurisdiction. Many cases 
are carried up from the Interior Department to the 
judiciary on appeals involving questions of law, and 
sometimes a determination of facts. These law and 
fact questions call for special consideration, and it is 
not an infrequent experience of patent lawyers to have 
judges acknowledge their entire unfamiliarity with 
such questions. In Washington this is not likely to be 
the case, because here occur most of the patent ap­
peals, and the Court of Appeals has become to a large 
extent technically qualified in this particular class of 
cases, but on the circuit these patent cases are often 
heard by courts without any experience whatever. A 
court of patent appeals similar to the Court of Customs 
Appeals would greatly relieve the present appellate 
court system and would facilitate the disposition of 
these cases, which involve enormous pecuniary inter­
ests. It might be a circuit court, moving from city 
to city to facilitate hearings and the convenience of 

litigants. Many of these appeal patent cases involve 
conflicting claims between individuals and corpora­
tions, and sometimes great industrial interests are 
involv!'d. 1'0 important are the issues that the United 
States would be justified in creating a new tribunal 
for this special work. 

The Conservation of Platinum 

THE Director of Materials in the new British Min­
istry of Munitions has addressed a circular to 

dealers in platinum, requiring them to make a return 
of the whole of their stocks of this metal and forbid­
ding any trading without a permit. Nature, comment­
ing on this step, expresses regret that it was not taken 
sooner, as "it is most unfortunate that this rare, and 
for many purposes indispensable, metal has b!'en al­
lowed to be used for jewelry and purely ornamental 
purposes. Either silver or gold," says this journal, " is 
much better adapted to the production of attractive or­
naments and is more beautiful than the grayish-white 
of platinum, while, of course, neither has the high 
melting-point, electrical resistance and chemical re­
fractory qualities which make platinum so valuable a 
metal both in science and in the arts." In consequence 
of the war the annual output dropped from 300,000 to 
250,000 troy ounces. About 95 per cent of the world's 
supply comes from Russia. 

Efficient Vision 

A MONG the many circumstances in modern CIviliza-
tion tending to impair human vision is improper 

illumination, either natural or artificial. Too intense 
light is as bad, perhaps worse than, poor lighting. Eyes 
are not merely optical adjuncts ; they are integral parts 
of the body, really expanded portions of the brain. 
They mutually affect the functioning of most other 
organs ; inefficient !'yes cause many chronic headaches, 
much depression and bodily fatigue, most indigestions, 
many ( some believe, practically all ) of the abherations 
of genius and of the alleg!'d demi-fous, the half-witted. 

Any organ exercised well within its limits t!'nds to 
increase in power and facility ; if persistently over­
worked it becomes progressively unable for any work 
at all. One habitually using his eyes in strong light 
decomposes his " visual purple" faster than it can be 
regenerated. Even normal eyes are ruined by overuse, 
especially in lowered general health ; and as most eyes 
are abnormal, or at least . not perfect as visual ma­
chinery, many people have to cope not only with bad 
environment and lowered health, but also with inherent 
optical defects. Doctor Ellice M. Alger, whose knowl­
edge of the eye is peculiarly full and exact, considers 
that because of the many newly invented methods of 
commercial lighting, by gas and by electricity, the 
composition of light as well as its intensity have come 
to require serious consideration. In the days, and 
nights, of oil and candle light, the question was simply 
one of quantity, the quality being generally soft and 
benignant ; but modern lighting, whether gas or electric, 
is often so intense as to be injurious ; these latter 
means of illumination contain many more of the violet 
and ultra violet rays of the spectrum than our fathers 
were accustomed to. Such rays are useful in the treat­
ment of disease by light and in radiography ; but they 
are certainly amiss for illuminating the printed page 
or the object on which the artisan must work. Lights 
that can tan and sunburn the skin, and perhaps induce 
baldness, are no doubt responsible for much of the 
present-day visual weakness. The effect of such 
illumination on the deeper optical structures is cer­
tainly pernicious. It is very likely much cataract 
comes from this cause ; certain it is that stokers, glass­
blowers and other workers in intense light and heat, 
are enormously prone to this grievous eye disease. 

Illumination made up of red and yellow rays of the 
spectrum is the best for visual purposes. The problem 
of securing a light which shall allow a maximum of 
efficiency, comfort and convenience is one more within 
the province of the illuminating engineer than of the 
physician to solve. The solution was not only a 
humane procedure, but one which should be also very 
profitable to inventor, to employer, to employee, and 
to all who read-that is, to everybody. 

Another State Geographical Society 

THE valuable work accomplished by local " geograph­
ical societies .is well known, and we are therefore 

glad to record that a state geographical society has 
been organized in New Mexico. Its chief functions, as 
announced in the University ot New Mexico Weekly, 

will be to recommend nomenclature for various histor­
ical places and landmarks, to gather information con­
cerning such pla:ces, and especially to preserve old 
Spanish and Indian names. Dr. D. R. Boyd, president of 
the university, has been elected president of the soci!'ty. 
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Strategic Moves of the War, February 24th, 1 9 1 6  

THE capture of Erzerum by the Russian forces in 
the Caucasus has been foreseen, indicated by the 

slow but consistent advance of the Grand Duke, for. 
some time. The fall of this fortress is, of course, but 
a necessary incident in the accomplishment of the 
larger objective which seems to demonstrate the first 
concrete result of cooperative strate�y between the 
Powers of the Entente. 

A general survey of the war map of Europe. shows 
that the Teutonic power is practically hemmed in. 
Emergence by Germany from the Baltic on the north is 
stopped by the sea power of England; the English, 
Belgians and ]'rench block the west; Holland and 
Switzerland are hornets' nests that nobody cares to 
poke; Italy binds the landward south, flanked by the 
Adriatic and the Mediterranean, even though the 
Kaiser's legions overrun Albania; Greece, for all pur­
poses of gaining touch with the outside world, is locked 
to Teutonia, and the Entente holds the key. On the 
East, Russia, from Riga to the Roumanian frontier, 
seems solidly athwart the roadway, backed by the num­
berless man-power of the Czar; there is no egress 
through Roumania, even though she declare for the 
Central Empires, a development which seems more re­
mote with the passing of each day. Bulgaria is bound 
by the waters of the Black Sea, dominated by the 
Russian fleet, and the circle of steel is complete save 
for the proportionately narrow pass between the Black 
Sea and the Agean, Turkish territory, won 
to the Kaiser'S arms through diplomacy 
and a desperate cast of the die by the f? 
Ottoman Empire. 

Glance again at the map. The penin­
sula of Asia Minor extends from the 
eastward between the Black Sea and the 
Mediterranean, like a sore thumb. Tbe 
distance from the Gulf of Alexandretta, 
where the Mediterranean jabs upward 
into the peninsula, to the closest point 
on the Black Sea is but three hundred 
miles, through the southern part of which 
the one great artery of commerce and 
war in that section, the Bagdad Railway, 
runs. A successful occupation of this 
neck of land by the forces of the Entente 
would sever the main portion of the 
Turkish Empire frorit touch 'with its dom­
inating allies, remove all threat to the 
colonial possessions of Great Britain, the 
backbone of the Entente, mainly through 
its sea power, and would forge the last 
link in a chain completely enclosing 
Teutonia, block the only existing gap re­
maining for expansion and the drawing 
of supplies from without, and complete 
the enciente of a mOllumental siege. 

This peninsula, then, by reason of ge­
ography that cannot be denied, consti­
tutes the local desired objective of the 
Russian operations. Desire and accom­
plishment are different things, of course; 
and it is inconceivable that Teutonia will 
not bend strenuous effort to prevent the 
latter, even at cost of weakening needed 
strength elsewhere. The German staff 
has demonstrated a viciously effective way of doing 
such things ever since the war began, and the only 
I!kelihood of success to the Entente lies in combined 
operations on several fronts to hold their opponents 
in place, to deny them ' the possibility of detaching 
massive forces for an offensive-defensive in Asia Minor. 

As the Russian advance continues, the way will be­
come harder for two principal reasons : as the penin­
sula is approached the Russian forces must draw far­
ther and farther from their railway line of supply, 
the railhead base at Kars, and consistently, the Teu­
tonic armies will come into closer touch with their 
base communications; secondly, the shorter the dis­
tance from Teutonia proper as Turkish forces fall back, 
the easier it will be, the less risk through the time ele­
ment will be experienced, for reinforcements to be 
shifted. 

Yet the Russians always have the Black Sea. As 
soon as the coast line is uncovered by advance upon 
Trebizond, which even now appears to be under way, 
the railway line in rear of the Grand Duke can be 
more and more dispensed with for the supply of 
t.he entire line, for this sea offers fairly free line 
of supply, becoming more valuable as more coast is 
gained. 

As the great body of the Turkish country lies to the 
southward of the present position of the Army of the 
Caucusus, it is obvious that the pivoting movement 

By Our Military Expert 

which will certainly mark the progress of Russia-if 
progress it i& to be-must hinge on the Black Sea, or, 
at least, to the northward. Trebizond offers a first 
foothold as a preliminary pivotal point from which 
the armies of the Czar may swing in mighty sweep 
upon the neck of the peninsula, a gigantic hammer 
driving home one last great plug. 

Well to the center of the most likely line across the 
neck of the peninsula lies Sivas, the next stronghold 
of moment after Erzerum. It is naturally a conspicu­
ous point in the course of the advance, and it is ap­
proximately two hundred miles from the present posi­
tion of the Russian forces, from ten to fifteen average 
marches across the rough country if it were not neces­
sary to battle for each step of progress. 

But the character of the country over which an 
advance upon this point is necessary is forbidding in 
the extreme. The great valleys that gouge the land 
offer practically the only avenues of approach, for in­
terlocking mountain ranges strew the terrain, from 
the crags and pass eminences of which stubborn de­
fense may be offered against even greatly superior 
numbers. The Russian line cannot swing around in 
its ideal chop toward the peninsula unless it is ex­
tended southward to embrace ' that territory wherein 
the English forces at Kut-el-Amara are isolated, for 
otherwise the swinging flank would be exposed to at­
tack and the communications seriously threatened by 

'Ihe war in Asia Minor 

almost any enterprising force of size that might be . 
massed in the vicinity. 

It is currently reported that news of the Russian 
success at Erzerum has effected a burst of enthusiasm 
in Roum:mia for the Entente cause. How much of 
this is true and how much is merely propaganda re­
mains to be seen. It is apparently true that with the 
reverses experienced by Russian strength resulting 
from ' the thrusting back through Poland and Galicia, 
the faith of the Balkan states in their ponderous neigh­
bor of the North was severely shaken. The Balkan 
states were strewn with 'information by Germany, en­
tirely justifiable in war, that magnified the Teutonic 
success and proclaimed the almost unimpeded progress 
of their arms. Diplomatic bribes, offers, promises, were 
scattered broadcast, assuring favor and fortune to 
these states should they at least remain neutral; and 
they conveyed dark threats of condign punishmerit 
should these same states raise a hand against the 
Kaiser. As a result, the Balkan people, newly organ­
ized states, jealous of one another to the point of 
hatred, feared for the integrity of their posses­
sions, with the black example of chastised, destroyed 
Serbia and Belgium dangled before their frightened 
eyes. 

But Rou�ania, as well as the rest of these states, is 
ambitious for expansion and development; Russia is 
in a position to give her desired territory, and the eth-

nological bonds of the locality on each side of the 
frontiers are sufficient to inspire a natural sympathy 
for individual Slav to Slav. 

Local success sways the expression of sentiment 
which has necessarily been kept concealed through 
expediency; more and more, according to the reports of 
observers, it is coming to be recognil!ed, even in the Bal­
kans, that Germany's desired Place in the Sun must be 
found toward Asia, with the concomitant deduction 
that should it be gained the lesser states that line 
the roadway from the heart of Teutonia to Asia must 
in the end become but dependencies of the preponderant 
might of the Kaiser-or possibly of an expanded Teu­
tonic empire so strong that no power on earth could 
upset it. And also the belief that if such a result 
should obtain, these little states would lose their 'indi­
viduality and independence, despite every promise 
given in the agony of supreme effort or by evanescent 
tracings on "Scraps of Paper." That unfortunate 
phrase is likely to cost an empire. 

To the analytical minds of the statesmen who guide 
the destinies of the Balkans, Germany's definite check 
must be apparent; the power of vastly superior num­
bers, on a ratio of two to one, cannot be ignored, for 
even the machinations of desire cannot juggle with cold, 
impassive figures; and the drain, drain, drain of the 
countries at war, in finance, comnierce, treasure and 
blood, leads to comparison : one contender has the en-

tire outside world upon which to draw for 
supplies-the other has but its own def­
inite territory, limited by bayonets, for 
the sum of its resources. 

Dispatches state that Russia is mass­
ing force in the vicinity of Roumania, 
not as a threat, but as a guarantee that 
the Roumanian forces may be concen­
trated on the Bulgarian frontier. Rou­
mania is practically mobilized; witbout 
doubt she is approaching a decision of 
some sort, and the recent Russian suc­
cesses in the Caucasus are apt to have a 
much more far-reaching effect than 
merely upon the local issue in Turkey. 

Saloniki has become formidable in 
strength and it lies in a very threatening 
proximity to Bulgarian territory. That 
the city has not been attacked, as threat­
ened, by Teutonia, leads to the belief 
that the Kaiser regards the Roumanian 
situation so threatening that he cannot 
dare unguard ,it, and has not himself 
sufficient strength to launch attack upon 
the Grecian city. And, furthermore, that 
the fear that Greece itself might be forced 
to declare actively for the Entente should 
Bulgaria, hated of Greece, invade her soil, 
acts as .a restraint. The situation is 
fraught with moment. 

If it be true that Roumania is to de­
clare for the Entente actively with the 
completion of an understanding with 
Russia, a new line of attack across its 
frontiers, upon Austria-Hungary, will be 
opened, supplemented by offensive action 
from Saloniki that might easily result in 

clipping Turkey from the alliance, force the Teutonic 
line back to within its own territory and mark the 
beginning of a second stage of the war, wherein Teu­
tonia becomes definitely besieged in grim, overwhelm­
ing strength. 

And this possibility exists to-day through the latest 
success of Grand Duke Nicholas with his Army �f the 
Caucasus at Erzerum. 
. As we go to press the great German drive at Verdun 
is in progress. A discussion of the strategic importance 
of this movement is reserved for the next issue. 

Climatic Statistics for Canada 

AMONG countries that have long maintained 
meteorological services there is great diversity 

in the extent to which the observations collected by 
these services have been digested and published in 
the form of climatic statistics. Canada, though it 
possesses an excellent meteorological service, has 
been quite backward in this respect. Hence much 
interest attaches to the recent pUblication of a sub­
stantial quarto volume entitled " The Temperature 
and Precipitation of British Columbia," constitut­
ing the first of a series of works which the Cana­
dian Meteorological Office plans to issue for the 
various divisions of the Dominion. The next vol­
ume in the series will deal with the Northwestern 
Provinces. 
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The American Conquest of the Air 
Shall the United States Pay Further Tribute to Other Nations for Her Supply of Combined Nitrogen? 

By Prof. Thomas H. Norton, Ph.D., Sc.D., Bureau of Foreign and Domestic Commerce, Washington, D. C. 

T HERE is something galling in the word " tribute " 
to a free people. It recalls the exactions of Assyr­

ian, Egyptian and other Oriental potentates, as re­
corded in Holy Writ, and in the monumental records 
of ancient civilizations. It recalls the streams of gold 
flowing from every quarter of the globe into the treas­
ury of Imperial Rome, or the chief sources of income 
of aggressive barons, kinglets and kings, through medie­
'1":11 history to the present day. 

And yet, the American nation has been regularly 
paying tribute for years to foreign interests, in a sense 
of the word quite as real as that characterizing the 
exactions of roving Vikings or Algerian Deys. 

The contributions do not take the form of chests of 
gold or silver, as in the olden times. They cross the 
oceans in a steady stream of drafts and bills of ex­
change, representing just as truly the toil of American 
brain and brawn, as would the precious metals. 

In an economic sense, I do not hesitate to designate 
as " tribute " whatever we pay to foreign produc€rs 
of staple articles of consumption, when our Beeued 
l'upplies can just as advantageously be produced on 
American soil, and especially when they can be made 
from American raw materials. 

A careless, neglectful policy in this field subjects us 
to a triple handicap. The latent natural wealth of 
the country lies dormant and a magnificent national 
asset fails of utilization. The various industries de­
pendent upon foreign supplies in this category must con­
tend with all the uncertainty and vicissitudes attendant 
upon alterations in the economic conditions of distant 
lands, and lack the confidence and assurance resultant 
from the existence in our own country of a well­
rounded cycle of productive activities. Finally the 
entire industrial fabric of the United States is ex­
posed directly or indirectly to the dangers of paralysis, 
through any interruption in maritime communications 
with other parts of the globe. The evidence in proof 
of these theses has been brought abundantly to our 
attention in the form of scores of uncomfortable object 
lessons during the last eighteen months. 

We have paid a heavy tribute to the 

T HE author of the accompanying article i8 well 

known to the reader8 of the SCIENTIFIC AMERI­
CAN through hi8 contribution8 on " The Dye8tuff 

Pamine " and " The Pota8h Famine," and on allied 

economic problem8. Hi8 emten8ive report on " The 

Utilization of Atm08pheric Nitrogen," publi8hed by 

the Department of Commerce in 1912, i8 regarded 

by electro-chemi8t8, on both 8ide8 of the Atlantic, 

a8 the m08t complete and emhau8tive treati8e on 

the 8ubject in any language.-EDIToR. 

Ammonium sulphate is supplied chiefly by Great 
Britain-70 per cent ; Germany has furnished 20 per. 
cent of the import and Canada 7 per cent. Its chief 
use is as a fertilizer. 

Oats grown wilh and without cyanamid fertiUzer 
Effect of a ratio of combined nitrogen on plant growth 

short tons, valued at $20,277,000. Nearly three quar­
ters of this is of domestic origin. 

Summarizing the nitrogen situation in the United 
States, as far as crude nitrogen compounds are con­
cerned, we consume waste animal and vegetable mat­
ter valued at about $20,300,000, of which imported ma­
terials are worth about $5,500,000. We consume 265,-
000 short tons of ammonium sulphate, of which 75,000 
tons are imported. We consume 33,000 short tons of 
cJ'anamid, all imported. Finally, we consume 610,000 
short tons of sodium nitrate--all imported. 

It is not difficult to realize what would happen to 
our agriculture, and to our whole industrial system, 
should for any reason our maritime communications 
with Europe to the east and with Chile to the south 
be interrupted for any length of time. 

We can picture the effects on simply our means of 
protecting the nation from foreign invasion. 

Our entire supply of nitric acid is obtained from 
Chile saltpeter. In the manufacture of powder for 
cartridges, or for use in cannon, in the preparation of 
high explosives for Use in shells or torpedoes, nitric 
acid is the most important, the all-essential material. 
\" e may start from glycerin, from cotton lintners, 
from wood pulp, from carbolic acid, from aniline, from 
toluene or from divers other coal-tar products-in 
every case nitric acid is the agent needed to trans­
form inert substances into powerful explosives. 

Modern warfare, as exemplified in the terrible world 
eonflict across the waters, is a battle of engineers and 
chemists. In its ultimate analysis war is reduced to 
a simple term-nitric acid ! The nation engaged in a 
struggle for life or death becomes helpless the day its 
stock of nitric acid is exhausted, no matter what its 
population may number, no matter what their bravery, 
skill and resoluteness. 

In almost as strong terms may we postUlate the 
conditions of existence for a nation's industry or agri­
culture. 

We owe much to the examples of German efficiency 
in the most diversified fields of human efforts. What 

lesson can Germany teach us in this con­
great factories on the Rhine, the Main 
and the Spree, for artificial colors and 
other coal-tar products. The present dis- ' 
location of our vast textile interests, in 
the throes of an acute " dyestuff famine," 
shows vividly the punishment---econom­
ically and literally-for the folly and un­
wisdom of violating the fundamental pre­
cepts outlined above. 
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nection ? That empire is as effectually 
cut off from supplies of Chile saltpeter as 
our own country might be under certain 
contingencies. 

A decade ago the manufacture of cyan­
amid from the nitrogen of the air was 
successfully started at several points in 
Germany. The industry has steadily ex­
panded. Four years ago Professor Haber's 
charmingly simple process for the syn­
thetic manufacture of ammonia from 
hydrogen and atmospheric nitrogen was 
perfected, and a large plant for the in­
dustrial production of this .important com­
pound was erected. At about the same 
time the equally brilliant and simple 
process of Professor Ostwald for the 
catalytic transformation of ammonia, in 
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We have paid a still heavier tribute to 
the potash mines of Stassfurt and to the 
Prussian government. The faltering 
harvests of our cotton and tobacco fields 
tell the tale of our penalty. 

The heaviest tribute is paid to foreign 
countries for our supply of combined 

bacteria .:; 

f 
Nitrou8 acid Nitrifying Ammonia 
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nitrogen, imperatively necessary for a 
multitude of industries, and, above all, 
for maintaining the fertility of our farms. 

Nature's cycle of changes, furnishing plant life with its supply of combined nitrogen 

The tribute has amounted annually to over $29,000,-
000. Every cent of thi8 8um 8hould have remained 

within our own border8 ! 

For what and to whom has this vast toll been paid? 
Prior to the present war our annual imports of 

crude nitrogenous material averaged as follows : 
Long tons Value 

Sodium nitrate ( Chile saltpeter ) .  546,000 $17,660,000 
Ammonium sulphate • • . . . • • • • • • •  67,200 4,416,000 
Calcium cyanamid . . . • • • • • • • • •  • • 29,500 1,590,000 
Divers nitrogenous fertilizers. . . .  5,464,000 

Total • • • • . . • . • • • • • • • • • • • • • • • • • • • • • • • •  $29,130,000 
The sodium nitrate came entirely from Chile. TJ:l.e 

export tax on their shipments of this product forms 
about two thirds of the regular income of the Chilean 
government. In Europe about 80 per cent of the im­
ports of the nitrate is used for fertilizing purposes. 
In this country the proportion is much smaller. In 
1905, when the importation was much less than at 
present, Prof. C. E. Munroe estimated that it was 
consumed in the following manner : 

Explosives . . . . . . . . . . . . . . . . . . . . . • . .  

Enameling, fluxing, pickling, etc . . . .  . 
Fertilizers . . . . . . . . . . . . . . . . . . . . . . .  . 

General chemicals • . . . . . . . . . . . . . . . .  

Nitric and sulphuric acids . . . . . . . . .  . 

Glass making . • • • • • . • . . . . . . • . . . . . . .  

Dyestuffs • • • • • • • • • • • . . . • • • • . . . • • . •  

Short tons 
133,000 

68,000 
42,000 
38,000 
29,000 
12,000 

260 

322,260 

The American supply of cyanamid comes from the 
extensive works located at Niagara Falls, Ontario. 
The cheap electricity generated at Niagara Falls led 
to the location of ' the industry at that point. The 
annual output is 64,000 tons, all used as a fertilizer. 

A large amount of nitrogenous material, chiefly 
refuse animal matter, fish scrap, tankage, etc., from 
all quarters of the globe, valued at $5,464,000, is im­
ported exclusively for use as a fertilizer. 

The above survey covers simply our imports of 
nitrogenous compounds in a crude form. A separate 
category of the more valuable chemicals, in which 
combined nitrogen forms an essential part, such as 
the coal-tar dyes and other coal-tar derivatives (me­
dicinals, etc. ) ,  the explosives, collodion, celluloid and 
other pyroxylins, the prussiates, the cyanides, the 
nitrates, etc., would include imports valued at about 
$12,500,000. These come entirely from Europe, chiefly 
from Germany. 

We are thus dependent upon other countries for 
wares containing nitrogen in a combined form, to the 
value of nearly $42,000,000 per annum. 

To what extent are we producing nitrogen in a 
crude, combined form ? 

The direct production is limited chiefly to the re­
covery of ammonium sulphate among the by-products 
of the distillation of coal, in connection with the manu­
facture of gas, and especially of coke. The annual 
output for 1913 and 1914 was 190,000 short tons. 

The utilization of waste nitrogenous material of ani­
mal and vegetable origin in American fertilizer works 
is considerable. Thus in 1909 it amounted to 1,085,000 

the presence of air, into nitrous and nitric 
oxides (yielding nitric acid on contact with water ) 
was brought to a state of technical perfection. 

Ordinarily, Germany produces from heT coke and gas 
works large amounts of ammonia, a notable surplus 
being available for exportation. Cyanamid, on contact 
with steam, gives off all of its combined nitrogen in 
the form of ammonia. To cap the climax, Haber's 
process renders it possible to manufacture from the 
air ammonia in unlimited quantities. There were, there­
fore, no bounds set to the stock of .raw material avail­
able for transformation into nitric acid by Ostwald.'s 
method, in 1914. 

' 

Is there not here a magnificent example of how a 
nation can free itself from the shackles of dependence 
upon foreign sources for supplies vitally essential to 
its agriculture, its industries and to national defense? 

Let us note our own preparedness for the unexpected 
in regard to sources

' 
of combined nitrogen, and in the 

equipment needed to render it available for use in 
the arts and in the preparation of fertilizers. 

First of all, our assets : 
In the vast deposits of coal in this country there is 

enough nitrogen stored up to meet our normal demands 
for many yearl;" if carefully recovered in connection 
with cokil.,lg and ' gas manufacture. In these branches 
every short ton of bituminous coal should yie!d on 
distillation about 21.4 lbs. of ammonium sulphate. In 
1913 over 75,000,000 tons of coal were distilled. If 
the by-products had been carefully recovered, the out­
put of ammonium sulphate would have slightly ex­
ceeded 800,000 tons. The actual amount recovered was 

( Concluded on page 258) 
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The H eavens 
• 

March, In 1 9 1 6  
Our Neighbor Mars and Its So-Called " Canals " 

THE most interesting object in the skies is stiil the 
planet Mars. Though rather far from us---67,000,OOO 

miles at the beginning of March, and 85,000,000 at its 
close, he is very conspicuous to the naked eye, out­
shining all the stars but Sirius. He is in the eastern 
part of the constellation Cancer, moving westward, 
ever more slowly, until the 22d, when he reverses his 
course, and starts upon a long eastward sweep which 
will quite encircle the heavens. 

Telescopically, he shows a disk 14 seconds of all in 
diameter the 1st, which shrinks to only 11" on the 
31st, as he recedes. Toward the end of the month he 
will look like the moon about two days before the full, 
showing thus a conspicuous phase. 

The discussion of the surface features of the planet 
has been revived in the popular mind by his present 
return to the evening skies, and it may therefore be 
appropriate to speak of them here. 

With a small telescope, it cal} easily be seen that, 
while the general surface of the planet is of a ruddy 
hue, there are dark markings upon it, which, if watched , 
for two or three hours will be seen to 
pass across the disk, carried by the 
planet's rotation, which is a little Slower 
than that of the Earth. At the pole is 
a brilliant white spot, the " polar cap." 
more conspicuous than any other feature. 
Even with a small telescope, the amateur 
may see that this cap, at the present time, 
is steadily shrinking. The north pole of 
Mars is now turned toward the sun, the 
season there corresponding to the end of 
May at the Earth's north pole. By mid­
summer from the Martian standpoint, the 
cap will have shrunk to be only about 200 
miles in diameter, if it follows the same 
law which has governed its behavior 
with regularity during the past. Towards 
the end of the Martian summer the cap 
begins to reappear ; first, in the form of 
isolated white patches, which extend till 
they grow together and cover the surface 
in a great white sheet 1,500 miles across, 
which in mid-winter enlarges still, only 
to shrink again with the approach of 
spring. 

By Prof. Henry Norris Russell, Ph.D. 

Prof. Barnard-whose graphic description of the 
planet's appearance is that it looked like a pinkish 
globe on whose surface " the dark details had been 
painted with a grayish colored paint, supplied with a 
very poor brush, producing a shredded or streaky and 
wispy effect in the darker regions "-have never, during 
years of study, seen any trace of a system of fine 
narrow dark lines. Others, such as Prof. W. H. Picker­
ing and Monsieur Jarry Desloges, who have made ex­
tensive series of observations in the last few years, 
have seen a few narrow straight " canals," but find 
the great majority to be broader markings, often with 
diffuse edges, in many cases curved, and in some in­
stances according to the last named observer, broken 
up, at the moments when the " seeing " was at its best, 
'''ith a ,patchwork of finer details which, as soon as 
the trembling of the air blurred the image once more, 
merged into an apparently uniform grayish streak. 

It is quite beyond belief that, among these numerous 
observers-some of whom see the canals always as 
fine lines, others always as diffuse bands, while still 

but little from day to day, his observations, after cor­
rection for the known influence of this personal peculi­
arity, can be used with entire confidence, and combined 
successfully with those of others. 

It is very probable that similar principles apply to 
the far more intricate matter of observations of deli­
cate planetary detail-indeed, there is direct evidence 
that such is the case, for Dr. Lowell and Prof. Picker-. 
ing, observing at the same station, and with the same 
telescope, have consistently recorded the canals, the one 
as fine lines, the other as relatively wide and diffuse 
bands or strips_ 

It seems altogether reasonable to assume that some 
men's visual and nervous mechanism is so constituted 
that it reports to consciousness that a faint line, seen 
by glimpses in moments of good definition, is fine, sharp, 
straight, and continuous, unless, in these favorable 
moments, the image presented to the eye is clearly or 
definitely broad, diffuse, crooked, or broken ; while 
another man's mental apparatus may be so built that, 
under similar circumstances, it refuses to report a 

line as sharp, straight, etc., unless, during 
the best moments, it appears unquestion­
ably and rather conspicuously so. 

On a planet whose surface is covered 
with det.ail of many kinds, the first ob­
server will see more fine, sharp, straight 
lines than actually exist there, and the 
second fewer. Neither one will be at all 
conscious of these peculiarities on his 
records, for the psychological processes 
involved are sub-conscious, and take pl�ce 
automatically, whether the subject is 
thinking of the matter or not. So when 
the two observers take pencil in hand to 
sketch what they see-i. e., what their 
perceptive apparatus reports to conscious­
ness-the pictures they draw may look 
very different, though they may be using 
the same telescope by turns, and be to the 
highest degree open-minded in all their 
work. 

No other explanation appears to the 
writer of the present page adequate to 
account for the facts. If this one be true, 
it follows that we can not attain certainty 
regarding the real nature of these elusive 
Martian markings by any amount of 
telescopic study of the planet, unless this 
be supplemented by tests which bring out 
in some way the nature of the observers' 
personal equation. 

It has been observed for many years 
that, after the polar cap grows smaller, 
the darker areas of the planet increase 
in size and depth of color-another clear 
instance of seasonal change. But public 
interest is centered, not in these conspicu­
ous markings, but in the delicate and 
elusive ones which are beyond the power 
of small telescopes to reveal, or untrained 
eyes to see. 

.\ t I t o'do,'k : �JIl", s, 
At 11�y" o'dock : �Jllr. 16 
A t  10 ()'dock : }111 r. 2a . . At 9 o'clock : Apr. i. 

At S�':J o'eh)('k : .. \ pl', 1-1:. 
At S o'dock : .\111'. 22. 

Just as the meridian-circle observer de­
termines this by means of an " artificial 
star " so the planetary student might well 
spend a cloudy evening now and then in 

All observers who have studied the 
planet long, with instruments of sufficient 
power, and under good conditions of 
atmosphere, agree in testifying that, in the moments 
when the ceaseless unrest and turmoil of the wind­
swept , arc through which the rays that reach us must 
pass subsides, a great amount of fine detail becomes 
visible on the planet, which, except at these times, is 
so blurred by the aerial tremors that it can not be 
detected. Concerning the nature of this detail, how­
ever, the reports of competent and skillful students 
differ widely. 

Most widely known, in all probability, are the results 
of Dr. Lowell, who, during his many years of work in 
Arizona has consistently 'seen these markings as fine, 
sharp, dark lines, traversing the surface, not quite on 
straight lines, which would be impossible on the 
spherical surface of the planet, but almost always in 
" great circles," the shortest and straightest courses 
possible on a sphere-so that they will merit Schia-
parelli's designation of " canals." His drawings, too, 
show these lines converging, three, five, or more at once, 
to definite points, marked often by a small dark spot, or 
" oasis " so that they form a geometrical network, cov­
ering the whole surface of the planet from pole to 
pole, in the 'ruddy areas and the dark alike. 

It is not so generally known to the public that many 
other observers, also provided with telescopes of suffi­
cient power for the purpose, and experienced in the 
study of the planet, describe what they see on its sur­
face in quite different terms. 

Practically all of them have seen small dark spots, 
and streaky markings connecting them, in some regions 
of the planet, which are clearly the same things as 
" oases " and " canals." But some of them, notably 

At 9% o'clock : March 30. 

NIGHT SKY: MARCH AND APRIL 

others see some in one form and some in tht other­
only the members of one of these groups have ever seen 
the planet, during years of observation, well enough 
to make out the real features of its surface. The ex­
planation must be sought elsewhere, and a clue is given 
by the one observation in which all students of Mars 
agree-that the details in question are very elusive, 
and can be seen only during the moments of good 
definition and steady images-{)n good nights only, and 
even then for but a few seconds at a time. 

Even in direct observational matters, such as press­
ing a telegraph key to record the moment when a star, 
moving through the field of view of a telescope, appears 
to cross a fixed thread, psychological differences be­
tween observers-known in astronomy by the general 
term " personal equation " are present and important. 
If an observer wants to see the star on the " wire " 
before he presses the key, he will give the signal too 
late, by perhaps a fifth of a second, because the complex 
processes which intervene, in the nerves and in the 
brain, in such an apparently simple action, will take 
at least that interval of time. If, realizing this, he 
tries to avoid this error, and to press the key so that 
the action shall be completed at the moment when the 
star crosses the wire, he may overshoot the mark, and 
form a fixed habit of observing early. By observations 
on an " artificial star "-a spot of light which is caused, 
by suitable devices, to move in the field of the telescope 
so as to resemble exactly a real star-it is possible to 
determine the amount of this " personal equation " for 
a given observer ; and if, as is the case with an ex­
perienced worker, the amount of the correction varies 

drawing " artificial planets." These 
should be disks, roughly resembling Mars 
in general color and shading, but provided 

with fine details of the most varied description, of 
whose nature the observer knows nothing 'at all until 
he 100l!:s with his telescope at the desk, placed at such 
a distance that it looks about as big as Mars, and that 
the effects of atmospheric disturbances of definition are 
about the same. 

If a series of such disks, prepared by 
'
a competent 

committee, could be observed in this way by a number 
of the most experienced students of Mars, ' and their 
drawings collated with one another and with the 
originals-which, up to that moment, no one of the 
observers would have seen at close range-the results 
might advance us far towards a knowledge of the real 
nature of the planet's finer details. Until such tests 
have been made, it is unsafe, in the writer's judgment, 
at least-and, as he believes, in that of a large number 
of astronomers-to draw any conclusions either from 
the supposed linearity, straightness, or geometrical 
arrangement of the Martian canals, or from their sup­
posed lack of these characteristics_ 

The Heavens 
As our map shows, the constellations most nearly 

overhead on the latter part of the evening are Ursa 
Major, vertex of the zenith, and Leo, south of it. In 
the northern sky, below the Great Bear, are the Little 
Bear and the Dragon, and still lower are Cepheus and 
Cassiopeia, on the northern horizon. In the south, be­
low Leo, is the huge extent of Hydra, with the smaller 
groups of Crater and Corvus. Virgo and Bootes are 
the most conspicuous groups in the eastern sky, while 
the western is far more brilliant, containing Orion, 

(Concluded on pave 266) 
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Fastening bombs to a Russian aeroplane, preparatory to starting on an air raid Austrian sharpshooter aiming a�d firing rifle at an angle, using a periscope 

Stretcher used at Gallipoli for remov­
ing wounded from the narrow trenches 

Post of the commander of artillery in the Champagne district, showing the thoroughness 
" of the defensive 'Works 

Copper clock weights converted into 
German shells. replaced by stones 

" Beehive " car for transporting wounded to the field hospital French Alpine soldiers using dogs for transportation of machine guns 

German workmen engaged in making wicker containers for artillery shells Another step in the making of wicker containers for artillery shells 

ODDITIES OF THE WAR AS RECORDED BY THE CAMERA 
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At left: Semi-floating wonn-drive axle with driving wonn at top of casing. At right: Internal gear drive axle ' 

Features of 1 9 1 6  Motor Truck Design 
A Comparison of This Year's  Offerings with Those of Previous Years 

By Victor W. Page, M. S. A. E. 

I N. the annual automobile n1!mber of this journal pub­
lished the first of the year a brief discussion was 

presented forecasting some of the features of design 
that could be expected in gasoline motor truck construc­
tion for the coming year. At that time a , large number 
of makers had not given out announcements of their 
new models, so it was only possible to forecast the trend 
of practice in a general manner. At the! present time, 
however, practically all builders of commercial vehicles 
have furnished details of their product for the coming 
season, so it is not difficult to define the trend of 1916 
practice in a more definite manner by giving per­
centages of increase or decrease for the different struc­
tural features. A number of the most striking develop­
ments are shown graphically in accompanying diagrams 
and indicate the progress of design over a period of 
several years. 

Those in the market for commercial vehicles can 
obtain more for their money this year than at any 
previous time. The general design of practically all 
trucks has been greatly simplified as these follow what 
might be regarded as standardized rules of 'practice. 
This is because a large part of the motor trucks offered 
to-day, with very few exceptions, are assemblies of com­
ponents produced by specialists in their respective lines. 

While the prices of trucks have been materially 
reduced, the quality has been increased, thls being due 
to the simplificiltion of design as well as to quantity 
production. Last year the average price of a. motor 
truck was somewhere in the neighborb.ood of $2,500, 
this being based upon the number of different m�els 
offered at that time by the leading makers. The price 
for the average truck, this'iyea),", has been reduced to 
about $2,250, which is rema'rkal:!le when one considers 
the rising price of materials of construction and greater 
cost of labor owing to reduction in the length of the 
working day and in many cases an increase in the 
workman's remuneration, which is greater than was 
formerly pl).id for more hours of work. 

Decline in Light Delivery Models 
After analyzing the fignres given in a recent issue of 

one of the well established motor truck papers, The Gam­

mercial Vehicle, which have been based on painstaking 
computations extending over that period of years cov­
ering the most important developments in 
truck design, one can outline the trend of 

though fewer models are available this year than last. 
In 1913, 47 models were built; the next year, one more 
maker added a 1,500 pound truck to his line. · This high 
point of 48 models was reduced to 44 in 1915. and 40 
in 1916. The year 1914 w� also the banner year for 
the one-ton truck, as there < 'were 72 models available 
as compared to 59 models of the year previous. Last 
year there were 68 trucks of this capacity ; this year 
there are but 65 models listed. The year 1915 indicated 

UNIT WITH MOTOR 
191$ ' 
1916 · J1� 

11.6" 

Location of gearbox in 1915 and 1916 models 

(5A V�RIA�ON IN F'INAL DRIVE PRACTICE 
YEARS 1913 TO 1916 INCl.USIVt� 

CLASS PERCENTAGE 

1913 

A WOR�I ORI\'E 79% 
C 
0 111' 

41' 
1 9 1 4  

A 11%" 

B 6S��� 

C 21' 

0 12'� 

7" 
1915 

2m" 

0 58�/I � 

BEVEL DRIVE 

=% 1916 

A 44!V, .... E 3:H!s'� 
C 121,1' 

OOUULE · REUU(..'TfQN 0 7\�" DRIVE £ I" 

Variation in final drive practice in motor trucks 

present-day practice in an authoritative 
manner. The first thing to consider is thp. 
variation in carrying capacity of the 
models offered for a number of years. 
One notes that most of the makers favor 
trucks of about 4,000 pounds load rating 
this year. There is a marked decline in 
the numbel' of light delLvery . models. of 
less than 1,000 pounds capacity. In 1913, 
13 models were offered; the next year 
the number had increased to 15, and in 
1915 there were 19 light delivery wagons 
available. This year there are but 8 
listed. Nineteen models of 1,000 pounds 
capacity were marketed in 1913; 28 in 
1914; 31 in 1915, and the number has 
been reduced slightly to 28 for the com­
ing year. The number of models in the 
1,500 pounds class has not varied much, 

fl)Ur Cyllnd.r,l Hud 81oc.k 
... 8ore.5 Stroh, 2S.� H.P 

PQ.tar Pfanl .tt'''!o�bI, 
loatld undtr HOOO'I 

, 
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Characteristic features of a 1916 motor truck 

the high point in number of l lh-ton models as G6 of 
this type ' were then obtainable. This was an increase 
of 16 over the number marketed in 1914 and of 20 over 
the 1913 figure of 46 types. This year 54 models of 
this capacity are available. 

For two years, 1913 and 1914, there was no increase 
in the nUII\ber of 4,OOO-pound trucks, the figures re­
maining at 62 models for each of those years. Last 
year there was a marked increase to 76 models; this 
year the number has been further augmented, so 93 
2-ton models are manufactured. There has also been 
an increase in the number of trucks of 5,000 pounds 
capacity. }<'ive models of this size were listed in 1913 ; 
the number doubled in 1914; the year following it was 
nearly four times as large as in 1913 as the' number 
increased to 19 models. There has been a slight decline 
to 17 models this year. A gradual decline has been 
noted in the number of 3-ton, or 6,000-pound models. 
In 1913, 55 were listed; the next year the number 
fell to 48; in 1915 to 43, and this year even a sharper 
decline is noted as only 33 models are announced. The 
3th-ton truck was made in 14 models in 1913 and 1914; 
the number increased to 28 in 1915, and is now 38 
models. The 4-ton truck is an odd size, because 
very few people would have use for a truck of thiB 
capacity that could not use the next larger, or 5-ton 
type to equally good advantage. We find 19 models 
listed in 1913 ; 17 in 1914 ; 16 in 1915, and 14 
in this year's list. The number of 5-ton models has 
not varied as much as some of the smaller trucks, 
though fewer models are made this year than in the 
past. In 1913 there were 49 makes; in 1914 the num­
ber was reduced to 44 models. Last year the number 
increased to 45; this year it has declined to 43 models 
-not a very pronounced variation. 

The mQkers of trucks have discovered a falling mar­
ket for 6-ton trucks because the number of models is 
less than last year. In 1913 nine models were mar­
keted; a year later the figure was increased to 16 ; 
this was augmented by two more models in 1915, and 
has fallen off to 14 models this year. Of larger models, 
including the 7-ton capacity and over, the limited de­
mand for these sizes is well exemplified by the small 
number of models available. There were 6 makes 

of these large trucks available in 1913 ; 
8 in 1914 ; 12 in 1915, and but 10 for 1916. 
Lowering of Prices; Increasing of Values 

Considering prices, the average cost of 
a smaller truck than one-half-ton capa­
city in 1915 was $439.50. This year it is 
$429.17. The price of a 1,000-pound truck 
was $862.77 in 1915 ; this year it is 
$766.43. The cost · of 1,500-pound models 
has been likewise reduced from $1,329 to 
$1,234. The reduction is not so marked 
in the I-ton class, the 1915 price of $1,661 
having diminished but little as it is 
$1,642 this year. The average one-and­
one-half-ton truck sold for $2,057.50 
last year; this year it is priced at $2,004. 
The increased production of 2-ton trucks 
has resulted in a substantial reduction 
this year, the figure of $2,288 being con­
siderably less than the 1915 charge of 
$2,434. A decrease of about 9 per cent 

© 1916 SCIENTIFIC AMERICAN, INC



March 4, 1916 

Tao/Bor-+-
f--.-

II---+-I-i-+--Orilliel/ Slta.[t 

SCIENTIFIC AMERICAN 

VARIATION IN ENGINE LOCATION PRACTIGE 

YEARS 1913 TO 1916 INCLUSIVE 

CLASS 

A - UNDER HOOD 

H - UI-mER FLOOR 

G - BETWEEN SEATS .. 30/0 
D - UNDER SEATS .. 2'70 

A 

B 

c 

D . 3% 

A 

B 

PERCENTAGE 

1 9 1 3  

300/0 

1914 

309'0 

1 5 %  

1 9 1 5  

14%% 

520/0 

251 

. 

Wh"l _ 

77,/0 

G _5'10 T,�cIIOIl Whul _ J. Mulll" I .. r+ T;;:!��1t 
D " 3Wlo 

1 9 16 
A 

860/0 

B .. 5Y.50/0 
c .. 4%0% 
D .. 3%0% 

EXAMPLE O F  CHASSIS CLASS A 

Variation in engine location practice in 1913, 1914, 1915 and 1916 motor truck models 

is found for the 5,000 pound class. In 
1915 these sold for $2,740; this year the 
average price is $2,481. Three-ton trucks 
now sell for $3,147; last year they were 
priced at $3,271-not a very great reduc­
tion as it is only about 3 per cent. The 
reduction in price of 3%-ton trucks is 
greater, the difference between the 1915 
and 1916 prices being $213 or 6 per cent 
reduction. Last year's average for this 
size was $3,489; this year's price is $3,-
276. The 4-ton truck has not been re­
duced in price, this size costing about 
2 per cent more this year than last. In 
1915 the price was $3,337; this year it is 
$3,417 or an increase of $70. There has 
been practically no reduction in price of 
5-ton trucks ; in 1915 they sold for $4,312, 
while this year the average is $4,311. 

Six-ton capacity trucks now sell for $4,-
555, a reduction of $359 from the 1915 
price of $4,915, this representing a re­
duction of 71A, per cent. The average 
price of trucks over 6 tons capacity bas 
been increased 6 per cent, tbe 1915 figure 
of $4,394 being increased this year to 
$4,687. 
Engine and Drive Details of Present Models 

The most marked development has been 
the practically general adoption of the 

Side view of typical truck design for 1916, showing simple chassis construction made 
possible by the use of shaft drive axles and elimination of radius 

rods and torque members 

View looking down on a typical 1916 model truck chassis 

YEAR 1916 

CLASS B 

Drain Cock 
Pi.JMP CIRCU LATION 783/4 % TH ERMO - SYPHON 

20 � % 
VARIATION IN ENGINE COOLING PRACTICE 

YEARS 1913 TO 1916 INCLUSIVE 

CLASS 1 9 1 5  
A 
B 17%0/0 

C 

1 9 1 4  
A 

680/0 

B 26% 

C 6% 

1 9 1 3  
A 65'io 

B 23'70 
C 120/0 

CLASS C 

AIR 1 0/0 

FOUR CYLINDER 96.6',(, 

8 1 %  

BLOCK CASTING 59 � 

.[ :� L: � 0 • 
:� c","'S: : 

TYPICAL CLASS B CHASSIS 

European type of construction in which 
the power plant is mounted at the front 
of the chassis under a hood. In one of 
the accompanying illustrations are shown 
the variations of engine location practice 
for the years from 1913 to 1916, inclusive. 

The truck frame construction bas been 
considerably simplified because of tbe 
wide adoption of the Hotchkiss drive and 
of rear axles in which the drive gearing 
is entirely enclosed. In fact, a pro­
nounced tendency is noticed in tbe great 
increase of worm gear drive. The varia­
tion in final drive practice is clearly out­
lined in an accompanying diagram wbicb 
covers a period of years from 1913 to 
1916, inclusive. 

A consistent increase is noted in tbe in­
ternal gear drive principle, tbis not being 
as marked as that of the worm drive but 
showing that truck makers were forced 
by public demand to use those types of 
rear axles that were most efficient and 
in which the drive gearing was com­
pletely enclosed. The falling off in the 
number of cars equipped with bevel gear 
drive is due to tbe lessened use of pleas­
ure car types for motor truck purposes. 

The greatly reduced percentage for tbe 
double reduction drive, whicb is but one 

( Concluded on page 263) 

1916 PRACTICE IN MOTOR TYPE 
AND CYLINDER D ESIGN. 

TWO CYLINDER 2.4 1> 

SIX CYLINDER 1 <.1.  SINGLY 4 ",  

I N  PAIRS 36 '.' 

Variation in engine cooling practice Motor and cylinder design practice in 1916 models 
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-- thIs wqrd! Ou country IS en.tenng on an era of 
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Reproduced from actual 
photograph8 taken 4t the 
Fisk Plant, Ohicopee Fall 8 

Mass. 

our goods has n cessitated expansions . n plants d' 
equipments that ave broken all records. 
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Fisk Preparedness is due not alone to this general 
prosperity but also to the growth in the demand for 

. k Tires which has be n created by the policies 
ted and the goo m nufactured. 

where tires 
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To equal the Cadillac 
is the universal ambition 

THERE is great gratification for the Cadillac owner in this fact;  

That the highest aim of the serious minded manufacturer is to 
approximate Cadillac performance. 

Consciously or unconsciously, engineers are constantly inspired by 
the characteristics which distinguish the Cadillac Eight-Cylinder 
engine. 

Consciously or unconsciously, automobile salesmanship-both oral 
and Rrinted-endeavors to emphasize the claim that other cars 
possess these Cadillac qualities. 

Consciously or unconsciously, that salesmanship continually endeav­
ors to emphasize the very things for which the Cadillac engine is 
famous. 

Other types sometimes claim equality and sometimes superiority, but 
consciously or unconsciously, it is always the Cadillac standard 
which they . claim to equal or to surpass. 

Fewer cylinders or more cylinders, they apparently have but one 
criterion, and that is the Cadillac V -type Eight Cylinder criterion 
-forgetful of the fact that the high development of the Cadillac 
engine is only one fine phase of Cadillac performance. 

It is well to remember that this has always been true-since the 
infant days of the industry. 

Cadillac quality and Cadillac performance have frequently been on 
the very verge of being surpassed-according to the enthusiastic 
advertising and salesmanship of other cars. 

The Cadillac market has always been about to be taken by storm. 

But somehow, the Cadillac market continues to increase in volume 
and enthusiasm, year after year. 

Meanwhile, ambitious aspirants for comparison with the Cadillac 
have fallen away-one by one-and taken their places in a lower 
price class. 

The simple truth is, that the beautiful riding qualities which make 
the Cadillac owner almost forget that he is in a motor car, repre­
sent the very uttermost that has yet been accomplished. 

Styles and Prices 
Standard seven pas enger car, five passenger Salon and Roadster, $2080. Three passenger Victoria, $2400. Four 

passenger Coupe, $2800. Five p8ssenger Brougham, $2950. Seven passenger Limousine, $3450. Berlin, $3600. 
Prices include standard equipment, F. O. B. Detroit. 
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Preparedness Costs Money 
• 

But it well worth the IS 
pricp-e-because prepared­
ness means safety. 

' Nobby' Tread 
• 

are expenSIve-at 
but they are worth 

• 

Tires 
first-

penny of their 
every 

be-prIce 
they cause 

mileage. 
mean extra 

Low mileage cost-that 
is what you want in. a tire. 

And 
' Nobby' 
supreme. 

that is where 
Tread Tires are 

Adjusted on a basis of 
5,000 miles. 

UDited St�tes Tire CompaDY 
'Nobby' 'Chain' 'Usco' 'Royal Cord' 

" INDIVIDUALIZED TIRES " 
'Plain' 

RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. 
The notices are inserted by special arrange­
ment with the inventors. Terms on applica­
tion to the Advertising Department of the 
SCIENTIFIC AMERICAN. 

01 General Interest 
GROMET.-W. A. YOUNG, 198 Eleventh 

Ave., Astoria, New York, N. Y. The inven­
tion provides an article having even resist­
ance throughout ; simplifies the construction 
of devices to re<l.uce the cost of such con­
struction ; and provides an article having 
structural, grouped packing members of dif­
ferent thicknesses for utilization in different PerlaJDlng to Apparel 

SLEEPING GARMENT. - FLORENCE J. ways. 

BLENIS, Valhalla, N. Y. This invention pro­
vides a garment especially adapted for use 
upon infants while sleeping, the garment being 

SLEEPING GARMENT. 

provided with means for preventing its dls­
pla�ement with relation to the bed or the 
wearer. The intention is to securely fasten 
the bed coverings to the person of the child, 
so that while freedom of motion is assured 
it is impossible to kick off the coverings or to 
get out of bed. 

RETAINER FOR HAT PROTECTORS.-
J. W . . JACOBS, 6 Willow Place, Far Rockaway, 
L. 1., N. Y. The main object of the invention 
Is to improve the means for temporarily hold­
ing or supporting the protector within the 
crown of the hat In such a manner as to be 
readily and quickly removed for appllcation 
when required in the case of a sudden shower 
for instance. 

WASHABLE CORSET.-Y. SAYNISCH, 325 
3rd Ave., New York, N. Y. In the present 
Invention the improvement has reference to 
washable corsets, and the object thereof is to 
provide a simple, inexpensive and sanitary 
corset which will be provided with removable 
corset steels whereby the fabric can be washed 
as any other garment. 

Electrlcal Devices 
ELECTRIC RAT AND ANIMAL TRAP.­

O. WEISS, P. O. Box 768· Butte, Mont. The 
invention provides a device having a hinged 
portion which will move under the weight 
of the rat or other animal so as to connect 
the primary of an induction coil, the movable 
part being so constructed that the animal 
will come In contact with oppositely charged 
portions connected up with the secondary In 
such a manner that death will result. 

RANGE FINDER.-'-A. M. KENNEDY, Edison 
Laboratory, Orange, N. J. The sallent features 
of this range finder are : the long base gives 
accuracy ; direct reading avoids time lost In 

RANGE FINDER 

computing the range from the angles read ; 
readings' Independent of wattage or frequency 
of source or resistance of circuit render these 
readings accurate, though the speed of genera­
tion or conduction of the llne should change. 

01 Interest to Farmers 
CHECK ROW ATTACHMENT FOR PLANT­

ERS.-W. JELSEMA, R. F. D. No. 2, Sioux 
Falls, S. D. The invention provides an attach­
ment that may be applied with facility to 
standard makes of planters ; provides for mak­
ing quickly and with facility, t!le necessary 
adjustments in the. attachment, whereby to 
time the !lropper elements at the beginning 
of successive rows, to' accord with the posi­
tions of the hills in preceding rows. 

MOTOR VEHICLE.-E. L. FOLSE and S. E. 

FOLDING PACKING. BOX.-A. MISROCR 
and A. KAHN, 291 Grand St., New York, N. Y. 
This invention has reference to packing boxes 
of that type which are folded from fiat blanks 
into box form wh�n desired for use, and the 
Invention has to deal more particularly with 
a closing or locking means for boxes of this 
character. 

PIPE COUPLING.-E. J. MAIRE, Lima, 
Ohio. This Invention is more particularly in­
tended for gas lines but may be employed for 
connecting pipes generally for conveying oil, 
water or other fiuids. An object Is to provide 
a coupling which may be readily applied to 
the plain unfianged ends of pipe sections and 
Insure a fiuid-tight joint. 

NURSERY RATTLE.-AMELIA MORSE, Nur­
sery Novelty Co., 32 Union Square, New York, 
N. Y. This device is of an unusually pleas­
ing appearance and is provided with several 
parts adapted to move relatively to each other 
around a common axis, one part being within . 
the other and provided with a plurality or 
series of Illustrations adapted to be viewed 
in succession through one or more windows 
formed in or through the outer part. 

BILL FOLDER.-E. P. O'HARA, care of 
John Mehl & Co., Jersey City, N. J. This in­
vention provides a folder which is character­
ized by the provision of a central slit on the 
outer surface thereof where through bills are 
entered into the folder, and a cut-out covered 
by a fiap on the inner surface of the folder 
where through bills can be extracted with 
great ease. 

METHOD OF MANUFACTURING DEHY­
DRA ZINC SULFID.--C. RANSON, 2 Rue 
PonceIet; Paris, France. In carrying out the 
process the resultant product is freed from 
fiourin compounds by washing in water. If' 
hydrochloric acid has been used, an alkali or 
alkaline earth must be added to the washing 
water for the purpose of eliminating the whole 
of the chlorin which is present for the most 
part as zinc chlorld. 

Heating _d Ugbflng 
PORTABLE ELECTRIC LAMP.-J.. L_ 

STRAUSS, 532 E. 88th St., New York, �; ·
Y. 

The invention provides a lamp having a fiexi­
ble connecting wire, with means for auto­
matically and at will gathering a portion of 
said wire.; provides a gathering mechanism 
for electric lamp cord, said mechanism being 
adapted to wrap said cord in a coil of small 
compass ; provides a lamp having a hinged 
standard rotatable to carry the plane of the 
swing of said standard ; and provides electric 
current connections disposed in a supporting 
base to permit independent movement of ' the 
lamp-supporting standard. 

Household UtWtles 
SHADE ROLLER.--':D. A. LANE. care of 

Edwin H. Yeiser, Suite 816 Littlefield Bldg., 
Austin, Tex. Window shades are generally 

SHADE ROLLER. 

very insecurely fastened to their rollers, and 
often times by pulling a shade full length it. 
Is sipped or torn from the roller, thus necessi­
tating either the purchase of a new shade 
and roller or the expenditure of time and labor­
In repairing the torn shade and securing It 
to its croller. 

SASH WEIGHT MOLD.-S. J. SULLIVAN,. 
P. 0_ Box 293, Hot Springs, Ark. This in­
vention provides a mold adapted for permit-

ROBICHAUX, R. F. D. No. 1, Box 16, Raceland, 
La. In this case the invention is an improve- , 
ment in motor vehicles for farm work, and 

o 

MOTOR VEHICLE FOR FARM WORK 

for Its object the provision of a simple 
inexpensive vehicle of the character specified, 
having means adapted to support cultivating 
mechanism, and adapted to be driven by the 
same motor that drives the vehicle. 

SASH WEIGHT MOLD. 

ting the simultaneous casting of a number of 
weights, each of the desired shape and size, 
and provided with the e"e for the passage 
of the cord, wherein the mold is so arranged 
that it may be heated or cooled during the op­
eration of molding and wherein air vents are 
provided for preventing the formation of air 
bubbles, fiaws and the like on the cast article. 

NOTE.-Copies of any of these patents will 
be furnlsbed by the SCIENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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Emergency Power in Abundance 
Compare a Jeffery QUAD with the best of rear­
wheel-drive trucks under average conditions and 
you will be tremendously impressed by its superior 
economy, convenience, and general all-'round efficiency. 

Compare it under emergency conditions-conditions which cannot be foreseen - and there can be no comparison, because the Jeffery QUAD stands alone. 
Why ? 

Because the power is applied on all four wheels through M. & S. 
Locking Differentials which direct the full power into any wheel 
or wheels that can get traction. 

. 

Pulls on all four 
wheels. 

Brakes on all four 
wheels and drive 
shaft· 

Steers on all four 
wheels. 

Carries 2 tons on 
its back. 

Goes through mud 
or snow up to 
its hubs. 

eli m b s difficult 
grades. 

Turns within 42 
feet. 

Economizes tires. 

Consequently the four-wheel drive constitutes a tre­
mendous valuable reserve, an increased factor of 
safety-a reserve and a factor of safety existing solely 
because of the construction and design of the QUAD, 
not because of any costly increase in motor power. 

It will go where no other rear-drive truck ever 
built can follow - through hub-deep mud, over 
plowed fields, up incredible grades, over desert sands 
and rock-strewn mountain trails. 

There are 3000 Jeffery QUADS already in use­
built, bought and delivered in the last two years. 

Right now-and for some weeks to come, when the 
slush and mud of Spring are harassing the owners 
of rear-wheel-drive trucks-QUAD owners are reap­
ing their reward of their sagacity �n overwhelming 
measure. 

At your request we will tell you the whole interest­
ing QUAD story. 

Address THOMAS B. JEFFERY COMPANY, Dept. 
S. A.- 3, Kenosha, Wis. 

Read What Users of the Quad Say: 

Does the Work of Four Team. 
UOur Jeffery Quad with two men during one seasonts t'Un did 

approximately the same amount of work as would have taken four 
teams and five men to do. Dyresville is centrally located in our 
territory which includes a number of inland towns connected by 
:�1 ��a:e:��i;e �r!.it�::y��h"eCf!��r8h:�h�e,,�:�� ��: ��� 
ness."-Standard Oil Company. Reif Bros., Dyresville. Iowa. 

Through 32 inches of Snow 
"The Jeffery Quad Truck has operated in this territory with 

great success and has proved efficient in every respect. On De­
cember 14. 1915 this truck was operated along the main streets of 
r�;��t��ti��i�� t��'!f;,��rjh�t;;�����.��Til�fi'eld�d

M�::�red 

Clipping from �ittsfield paper:-The Texas Oil Company delivery 
truck was ou t this morning at seven o'clock plowing its way 

;����f�:!!f b�O��� ��iu�� in sharp contrast to the difficulty 

Wonderful Performance 

fo::rW�o���: �d
fi!�e

t�:�i�o���l�n
d�� t�����k f�i t�:�s:: 

gravel. shells. etc .• used in the construction of roads in this coun4 
trh' but owing to the traction it trets., due to the nwer on all four 
:o��rl�r �r���i�c:c:o���t!l��el�:ntfndUt�� Q�:�s :.;:��al� 
rti���b�eeft:y

e ll��:'����� ��� !�t;ii:::tr�nloe�a�o�.1.o::.. 
Office of Revenue and Road CO.llUIUS8ioners, Mobile County, Ala.. 

Goes Where Team. Could Not Go 
"We like the Jeffery Quad verymueh. In aununer we use it for 

sprinkling the streets and it did the work of two teams and cov­
ered twice the ground; that is it went on all side streets and over 
hills where teams could not $.0." 

"October 1st we changed It to a fire truck and to try it out went 

r:r�ut;he�tl;�v�f:oc;�t �� :i\t�����tb��?�e:e��k
ty� i���! 

best 1 have ever seen."-H. M. Tucker, Chief, Lebanon Fire 
Department. Lebanon, N. H. 

Low Gasoline Record 
"The Jeffery Quad we bought for our Kansas City Plant has 

been in constant service �ince August9 1915 and is giving us most 
excelJent results in efficiency and economy of operation. The 

�e:lt!;C;f ���o�t !��k��i��::.e ��n 
o���;:Je���I�i�g ��: 

Quad has been most satisfactory and we attribute its success to 
its ad9itional traction. This truck has run an average of 4.66 
�(

}i:tJ:rfn��g� �e
f
r�:01�n;"�i��1t 

w� ��l�:!d.��O�i�s�a���� 
pany. Union Stock Yards, Chicago. 

Does Work of Ten Mule. 
"Our Jeft'ery Quad trucks have each made approximately ten 

thousand miles. We have been hauling sand, cement. lwnber, 
machinery, reinfordng material for concrete work, together with 

:��\�len�:o�i���th� tti� 6�:nd:.
n f1°

e�e 
D���� �: ���ht ��: 

ning on the original tires. which apparently have a 8'reat deal of 
���e�;e

i���ecTojn:�h�:��c�f't:n C��:.9'��:I ��,: It;:i� 
gation Co .• San Antonio, Texas. 

Over Mountain Road. 250/0 Grades 

c2I����� a ":li�ia�c� ���:ln���e
i�8:;�f��n

ti���:: p� 
of steep mountain roach varying from eleven t) twenty·6.ve per 
cent. Over these roads in the wettest season the Quad c('luld always 
haul its capacity load without trouble. The conditions under which 
we work were severer by far than those ordinarily encountered. 

�4The Quad gave very good satisfaction and we give it our 
heartiest endorsement to every prospective buyer" - Intermountain 
Transportation Company f Alturis, Calif. 
Through 3 Feet of Snow-Impa •• ible td Rear­

Wheel-Drive Truck 
"Our Jeffery Quad goes over roads impassable for rear wheel 

drive trucks. We have had experience with both and have a rear 
drive truck in our business. The Jeffery Quad is now neftotiatinll 
ro:ads through three feet of snow. Our rear-drive truck IS laid up 

���doii��·�p��:anB';oth� �U;;!s�co.�S�t
iW�vgi�:if�: 
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Put your walls and 
ceilings to work 

Walls and ceilings are THERE-you can let them 
go on hin�ering progress and impeding production 
by absorbmg the valuable, energy-giving daylight 
-or with judicious painting you can make them 
pay dividends by REFLECTING daylight to all 
parts of the plant. 

�'t� 
Mill White 

is the paint to use. It has superior hiding and 
spreading power. It works easily, and a very few 
coats are necessary to cover the blackest of walls. 
One coat does wonders. 

It can be used on any wall and ceiling material. 
Its reflecting capacity is surprising- it can be 
washed without damage. 

Write nearest office for our booklet, "Light Your 
Plant With Daylight , "  and ask us to quote on 
the amount necessary to brighten up your plant. 

:Jhe bOWe 13rothersCompany 
Boston 

474 E. Third Street, DAYTON, OHIO 
New York 

Kansas City 

Jersey City 

Minneapoli. Toronto 

Chicago 

PROGRESS depends upon transportation. 
The put decade of the world's history 
has !een no development more important 

than that of the gasoline motor. Today it 
atands as one of the mOlt powerful forces In 
our civilization. CDnlinenlal ND/DrS 

"IDe wonduful automobite buaine .. , • •  trikinl evi .. 
dence of !hi. pr.,........ The million. of pI ... ure and 
commercial car. a1rea<b' built and tbe many milli"" .. 
more aoon to come into heinl, aU owe their existence to the ,uoline motor. 

Amon, the companies that produce tbese <aU and tnJdu. one hundred and fO!ty-.even use one Of" more 
models 01 the Continental Motor, In this rno.t pro .. 
greuivt of induatrici. it is bi.hly .,ipificant that thue 
manufacturers eatily mainta.in tbeU envia.bJe po&ition in the very hoot ranb. 
CONTINENTAL MOTORS COMPANY 

Econonllc Preparedness 
( Concluded from page 237) 

of our size and need and opportunity. 
To increase the yield of our farms and 
to give us an independent and adequate 
supply of nitrogen for the explosives used 
in war, we must set water wheels at work 
that will fix nitrogen in lime. 

Two resources of little or no value 
alone, but together constituting wealth, 
we have in abundance. Land without 
water is not available for agriculture ; 
water, master and not servant, destroys 
property, industry, wealth and lives. 

Many rivers, great potentially as 
sources of irrigation, in periodical over· 
flows and floods do incalcuable damage. 
'When we have conquered our rivers and 
made them serve by spreading out at our 
will, not theirs, over the land we wish to 
make blossom under the beneficent influ· 
ence of irrigation, we will have added to 
our national preparedness a factor the 
value of which cannot be computed. 

No one can take the yearly toll of lives 
lost and property destroyed by the fu­
rious and unrestrained sweep of our 
rivers without realizing that the people 
of this country cannot regard themselves 
as owning this land, really possessing it, 
until they have brought these waters un· 
del' subjection. And in doing this they 
will literally create new land by the mil­
lions of acres, lands that will support 
millions of people as against the thou· 
sands which live upon it to·day. And in 
saying this I am not speaking without 
authority, for a year ago we enjoyed the 
value of a visit from the renowned 
builder of Assonan Dam, Sir William 
Willcocks, who has spent his life in India, 
:Mesopotamia, and Egypt, as a river tamer. 
And after he had seen our problem he 
sighed with regret that it might not be 
his fortune to see the day that he said 
would surely come, when the valley of 
the Mississippi would be another valley 
of the Nile, only greater in area and more 
perfectly adapted to the white man's life. 
This is the largest task that the Govern· 
ment must undertake soonor or later, 
and the sooner, in my judgment, the bet· 
tel'. 

How these great works can be carried 
on calls for constructive thought, not 
merely on the engineering side, but more 
immediately upon the financial side as 
to those ways and means by which the 
lands reclaimed shall be made to bear 
in some degree the burden of the expense. 
As to the funds which will be needed, 
they mount into such figures as to be stag­
gering. And I can see no hope that this 
work will be adequately undertaken 
without the Government advancing its 
credit and investing directly some of its 
own funds. 'Ve are conducting this gov­
ernment from day to day out of current 
revenues. Only the richest of people 
could pursue such a policy. No private 
enterprise attempts it. No railroad sys­
tem has been built that way. But few 
of the states now construct their highway 
systems out of the year's revenues. The 
permanent improvements which the whole 
people undertake are a legitimate charge 
against capital account, not against main· 
tenance. A commission to devise the 
wa�'s and means by which the states and 
private land owners and the National 
Government can coi:perate in paying for 
the work done seems to me a more needed 
body than one which will report upon 
engineering methods. 

There are other sides to the question 
upon which I have not touched : the con· 
servation and development of our twenty· 
two millions of children, the men and 
women of to·morrow ; the proper use of 
our forest reserves and the wise enact­
ment and administration of laws regard· 
ing timber as well as minerals ; the com­
mercial development of the incredibly 
rich territory of Alaska, without its ex­
ploitation for the benefit of the few ; the 
broad visioned development of inland 
waterways and rivers for commerce ; the 
problem of good roads, which the auto· 
mobile, and especially the automobile 
truck, is gradually working out. 

But enough has been said to indicate 
that no country in the world has better 
material with which to work. I believe 
that conservation, in its broadest term, 
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means not the mere saving of a resource 
against the possible future need, but mak­
ing of the conserved resource as widely 
useful to the greatest possible number in 
the shortest possible time consistent with 
the elimination of waste. It is along this 
highway that this nation must move, in 
my judgment, if it is to be economically, 
commercially, humanely prepared for any 
future, whether of peace or war, which is 
to be commensurate with the opportu­
nities nature has given us, and worthy 
the American character. 

The American Conquest of the Air 
(Concluded from page 247) 

195,000 tons. Our coke plants ailowed 
about 600,000 tons, worth over $38,000,-
000, to go to waste ! Germany, the lead­
ing producer of ammonium sulphate, re­
ported 604,000 tons as her output for 1913. 

:\luch of our arable territory still de­
pends upon nature's mechanism for main­
taining a minute fraction of the nitrogen 
present on our globe in the active service 
of the animal and vegetable kingdoms. This 
small amount, about two one-millionths 
of the entire supply of nitrogen, is largely 
in the soils in the form of nitrate. It is a 
chief factor of plant food. With the plants 
it passes into the bodies of animals, 
whence it returns to the soil. Through 
tile action of certain bacteria, a slight 
portion reYerts to the elementary form 
of atmospheric nitrogen. Through the ac­
tion of other bacteria, with the aid of 
certain legumes and by electric discharges 
in the air, a corresponding amount is con­
stantly brought into a combined form and 
enters the cycle of charges. On an ave· 
ru ge, about two·thirds of one ounce of this 
" nomadic " nitrogen, as it has aptly been 
termed, is present in each square �'ard of 
land. 

Prior to this age of dense population in 
many countries, nature's adjustments 
proved ample for insuring an adequate 
food supply. Xow it is an imperatiYe 
necessity in many regions to treble and 
quadruple the weight of grain or of vege· 
tables obtainable from a given area. To 
this end plant life must have an adequate 
ration of combined nitrogen, accompanied 
by the re<]llisite amounts of potash and 
phosphoric acid. This ration may be in the 
form of nitrates or of ammonium com· 
pounds. Cyanamid naturally falls into the 
latter category. 

The world's supply of coal is not in· 
exhallstiLle. Tile day may arrive when 
coal will be a precious commodity. Some 
countries are totally lacking in coal. 

For the time being the regions in whicll 
intensive agriculture is practised have de­
pended largely on Chile saltpeter for their 
supplies of combined nitrogen. The depos· 
its in Chile are, however, distinctly lim­
ited. This century may witness their total 
exhaustion. 

Farsighted economists feel, therefore, 
that the time has come to profit from na· 
ture's example, and to establish upon a 
large scale the technical transformation 
of atmospheric nitrogen into a combined 
form. 

Electricity is essential in two of the 
technical methods found susceptible of in­
dustrial application. The first depends 
upon the interaction between pure nitro­
gen anti calcium carbide, at a somewhat 
elevated temperature. The produet is 
cyanamid. The second method is based 
upon the exposure of air in a rapid cur· 
rent, for an instant, to the very high tem· 
perature of the electric arc. Nitric acid 
is the direct product. For fertilizing pur­
poses it is usually changed into the form 
of the calcium salt. 

The latter method is exploited on a 
grand sec,le in Xorway, where hydroelec­
tric power is exceedingly cheap--$3.00 per 
horse· power annually. There are small 
plants at seyeral points in Austrian Tyrol 
and in the French Alps. 

The manufacture of cyanamid is pur­
sued regularly in Germany, Austria. 
France, Italy, Switzerland, Norway, 
Sweden, and Japan. The only factory 011 
the American continent is at Niagara 
Falls, Ontario, to which reference has al­
ready been made. In the fifteen existing 
works there is an annual production of 
333,000 short tons. 

The synthetic production of ammonia 
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% Ton Denby with Top 

1 Ton Denby in Contracting Service 

2 Ton Denby Hauling LUIllber 

SCIENTIFIC AMERICAN 

If you are as thorough in your inves­
tigation as we are in our construction 
your truck will be a Denby. 

Denby frame -for instance 
Sturdier, more generously dimensioned, 
wider flanges, deeper channel face-made 
to carry the load with confidence-inspir­
ing ease and permanence. 

Just one of a hundred points 0f superiority 
in D enby construction. 

Denby trucks have become noted for a super­
service-a remarkable freedom from expensive 
replacements or exasperating breakdowns. 

That is because Denby construction is 
thorough. The factor of safety in the smallest 
bolt or rivet is as great in proportion as in the 
wonderful Denby internal-gear axle itself. 

It is when you look beyond mere specifica­
tions or "talking points" that the reasons for 
Denby dominance become clearly apparent. 

Four models, with body and chassis modifi­
cations to fit any business. 

3/4 ton (with open express 

1 ton (chassis only) 

1 1/2 ton (chassis only) 

2 tons (chassis only) 

body) $ 890 
1475 
1 685 

· 1 985 

Your local D enbyman has some data that 
will interest you. 

To Dealers : 
The past twelve months have seen a wonderful development in the motor­

truck business. The sales-possibilities for the present year are admittedly enormous. 
The progressive dealer no longer wonders whether to take on a truck. His 

problem has become "which truck." For with slight additional overhead he can 
add a volume of business greater even now in its returns than most pleasure·car­
agencies-and with infinitely greater- prospects. 

,Denby trucks are designed by men who have been building successful trucks 
for years. They are produced by a company financially one of the strongest in the 
industry, owning a complete plant capable of economical production in quantity. 
They are, we believe, the best-designed and best-built tr-ucks in the countr-y to-day. 
Their reputation for satisfactory, efficient service is the highest. They offer- the 
dealer exceptional sales co·operation, ranging from national advertising down through 
every detail of selling effort. 

You can make money with the Denby-many other dealer-s.are doing it 
now. Write or- wire us regarding your- territory,�and we'll arrange to have one of 
our field men talk it over- with you.� 

DENBY MOTOR TRUCK COMPANY 
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Dominates Every District 
The Federal dominates every district in which it 

operales. 

-Midst the hum and whirr of the busily producing 
factories,-The wholesale houses hauling their large con­
signmellts of goods,-From the hustling retail stores out 
into every outlying district,-In the service of progressive 
farmers,-And on big construction jobs,-The Federal is 
the Master of Each Particular Haulage Situation in which 
it serves. 

Our traffic department has transportation data on the 
operation cost of a Federal in your business. 

You owe it to yourself to Investigate the Federalization 
of Your Proposition today. 

With Federalized Transportation you will expand and 
dominate your territory, as Car as the distribution of your 
goods is concerned. 

FEDERAL MOTOR 'TRUCK COMPANY 
Detroit, Michigan 

Worm Drive Exclusively-l �, 2 and 37l! Ton Capacities 

.NOW is Ideal Tinl'e 
Start your lawn care right thi. eeuon. Have the Ideal ready for the very first cutting. The Ideal Power Lawn Mowetmeeto every turf trimming requir ....... t -inaUZ'el a consi.tently beautiful BWUd.. It eliminates the nuilAnce of 
a horae dz awn contrivance on your lawn, or the expense of a .tqUAd ol 
h.nd� ropelled machines. Givel double the care. more efficient/I: 
and more economjca/If. Write ... for: fuD particulars-now, 
while making your plans for a bcautiful lawn. 
The Ideal Power Lawo Mower Co. 
411 K....!! ��do. =':�ichiDon ,-= .... ���i::I 

LANGUAGES Ouickly Learned AT 
HOME by the Oriainal 

PhonolraPbicl!rir 
Germ an-Pr e n ch-E n gl h h- Method II .� 
Italian- Spanish or any other lan· ",,\ 
guage learned qUiCklt and easily bi> the f 
��r:.��g:r::. W!rie w:!� f!:! t .. � 

trifid;,: booklet today ; ealY payment plan. 
Cortina Academy 01 

Language. ' CORTINA- PHONE 1615 Mecca Bldg., N. Y. 1600 B'way. Cor. -4:8th St. 

LEARN TO BE A WATCHMAKER 
Braclloy Polytechnic loatitute-Horological DepartmOlll 

Peoria. IUlnols 
La ..... t and neat ".�b 8ebcol HIII.-'·' � •••.•• ..".... In Amerl". 

en •• emir't building uata eztlu-.iflely for tl,i. work) 
We teach Watch Work. Jewelry, Eort:'vinl', Clock Work, Optl� 
Tuition reasonable. Board and 
rooms near school at moderate rat" .. 
Send for C:ablog of Information. 

by Haber's method, based upon direct ac­
tion between nitrogen and hydrogen, at a 
temperature of 500 degrees C., under very 
high pressure, has not been attempted 
outside of Germany. 

Coming now to the feasibility of estab­
lishing upon American soil the fixation 
of atmospheric nitrogen on a grand indus­
trial scale, it is to be noted that we pos­
sess the requisite water power to an ex­
tent but remotely approached in Europe. 

The present consumption of nitrogeJl. 
compounds is large ; the prospective con· 
sumption will be enormous. 

Historically, American inventors blazed 
the trail for the introduction of the elec­
tric synthesis of nitric acid from the air, 
when Bradley and Lovejoy, in 1902, 
erected their plant at Niagara Falls, New 
York. Technically it was a success. 
Financially the venture was a failure. 

And now, in 1916, this country is with­
out a single factory of industrial rank 
occupied with the fixation of atmospheric 
nitrogen. We still pay the heavy trtbute 
to foreign producers of nitrogen in a com­
bined form. We are still exposed to the 
dangers of wide-spread disaster for a mul· 
titude of interests, should communication 
with Chile be severed. We still fail to re­
cover the 600,000 tons of ammonium salt 
allowed to go to waste in our coke plants. 

Is not the time ripe to consider among 
our plans for " preparedness " adequate 
measures for rendering our nation's in­
dustries and our nation's munition plants 
absolutely and permanently free from this 
ignoble dependence upon the one source 
under the Southern Cross, SCientifically 
of such fascinating interest, geographically 
so distressingly remote? 

Shall we still lag behind, while Japan, 
Switzerland and Scandinavia offer to us 
examples of how nations can create the 
industries vitally necessary for economic 
and military independence and defense? 

There are rays of hope. Amfl>itious 
plans seeking to create in North Carolina 
a plant on a generous scale for the fixation 
of atmospheric nitrogen were formed 
some years ago, and the initial steps 
undertaken. The foreign capitalists in 
control of the fine water power involved 
have finally abandoned their half-hearted 
attempts. The property has passed into 
the hands of a prominent and forcefu'! 
American capitalist and manufacturer, 
under whose guidance the long-dj:!layed 
project may be revived .and brought . to 
early completion. 

In a wild valley of a western , sfl,rte, 
alongside a picturesque waterfall, a' purely 
American solution of the problem of con­
quering the air has also recently been 
worked out on a fairly adequate indus­
trial scale. It appears of much promise 
to those familiar with the details. 

In the most diverse quarters deep in­
terest is being manifested in the question, 
as one of pressing and paramount impor­
tance. 

I can but hope that, simultaneously with 
the creation of an American dyestuff in· 
dustry and the evolution of an American 
potash industry, we may witness the tri­
umph of American skill and enterprise in 
perfecting the conquest of the air, in 
transforming the invisible medium in 
which we live and breathe, into one of the 
most useful and most important factors 
of the country's �mprehensive and self­
contained chemical industry. 

Commercial America and the War 
( Ooncluded from page 241) 

own optical ' glass, our own chemical por­
celain, our own photographic materials, 
our own china, our own brushes, our own 
scientific apparatus, our own souvenir 
postcards, etc. We must utilize more 
and more of our own raw material. We 
must send less cotton abroad to be manu­
factured. We must send less wheat 
abroad and more flour. We must send 
abroad less of the raw materials and 
more of the finished manufactured prod­
ucts. We must make our plants more ef· 
ficient, . so that we may more effectively 

. compete with our European competitors 
in our own markets and in neutral mar­
kets and in their own markets. We must 
introduce more labor-saving machinery. 
We must educate our workers to higher 
standards of technical skill. We must 
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L E G A L  N O T I C E S 

INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York. 
or 625 F Street, Wuhington, D.C., iu regard 
to securing valid patent protection for their 
Inventions. Trade.Marks and Copyrights 
registered. Design Patenta and Foreign Pat. 
ents secured. I 

A Free Opinion as to the probable patent. 
ability of an inveution will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confideutial. Our H a n d · B o o k  on 
Patents will be sent free on request. 

Ours is the 0 I d e  .. t agency for securing 
patents ; it was established over seventy 
years ago. 

A II patents secured through us are de­
scribed without cost to p a t e n  t e e  in the 
Scientific American. 

MUNN & CO. 
233 Broadway Woolworth Bailding New York 
J$raRch Office: 625 F Street, W ... hinBfon, D. C. 

Annual Subscription Rates for the 
Scientific American Publications 

Subscription one year . . .  ' •. 0 • • • • • • • • • • • • • • • • • • • •  $3.00 
Postage prepaid in ti�ited States and possessions. 

l\lexico, Cuba and Panama. 

Subscriptions for For�gn Countries, one year. 
postage prepaid .... . . . • • . • . . . . . . . . . . . . . .  M.50 

Subscriptions for Canada, postage prepaid • .  . .. 3.75 
The Scientific American Publications 

Scientific American (established 1845) . . . .  . . . . .  $3.00 
Scientific American Supplement (established 1876) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 
The combined subscription rates and rates to foreign 

countries, including Canada. will be furnished. 
upon application.!'" 

Remit by postal or express money order, bank 
draft or check. 

Classified Advertis,ements 
Advertising in this column is 75 cents a line. No Ie ... 

than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accompanied 
by a remittance. 

BUSINESS OPPORTUNITIES 
INTERNATIONAL Patent Agency. Patents and Trade 

Marks in South America, especially Chile and West 
Coast Countries. Louis Harnecker, Engineer, Santiago, 
Chile cas!lla 2786. 

MOTORCYCLES 
EXCELSIORS. Indians. Harleys, twins clutch magneto 

·Us-$45. '128-$60. '13s-$80. '148-$UO, '158-$140. Others 
$15, twlns $30. New Excelsior, Henderson. Tiger. install­
ments. exchange. Knights, 3321 Locust, St. Louis, Mo. 

PATENT FOR SALE 
WILL SELL OUTRIGHT Patsnt No. 1 .167.102. a new, 

cheap and useful Household Article for holding Shoe and 
Stove Polish and other Boxes. preventing getting the 
hands SOiled. Peter Nelson. Larch.m.ont� N. y� 

Campbell's 
Scientific ·Farmer 

Everybody knows CAMPBELL as every. 
body knows BURBANK. But everybody does 
not know that there is a well defined CAMP. 
BELL SYSTEM OF FARMING, and that 
Campbell has published books and founded a 
farm magazine known as CAMPBELL'S 
SCIENTIFIC FARMER. 

It was owing largely to Campbell's work in 
the field. his talks and his writings that the 
semi-arid country was placed on the agricul­
tural map. Campbell has been called the father 
of Dry Farming. but a better name would be FATHER OF SCIENTIFIC FARMING. 

CAMPBELL'S MANUALS OF SOIL 
CULTURE 

No farmer or would-be farmer in the west 
should be without CAMPBELL'S MANUALS 
OF SOIL CULTURE and CAMPBELL'S 
SCIENTIFIC FARMER. They are the last 
authority on the subjects treated. 
Campbell's Soil Culture Primer . . . . . . . . .  $ . 50 
Campbell's Soil Culture Manual . . . . . . . . 2 . 00  
Campbdl's Scientific Farmer per year • • . • 1 . 00  

Send for sample copies-address 

SCIENTIFIC SOIL CULTURE COMPANY 
BILLINGS. MONTANA 

Valaable Boonof Iutructionand Reference 
Scientific Ame�ian ,cyclopedu. of J'onnu1u-CoDcrete Pottery 
and Garden Fumiture-Sclentlftc Amt;i'l:can Reference Book­
Exper!m.ntal Science-Handy Man'S W orkshopand Laboratory 

MUNN &, CO., lac.. Pr.blula ..... Woolworth BWc •• Now York 

Hotel Lenox 
North Street at Delaware Ave. 

Buffalo, N. Y. 
An ideal Hotel for tourists. motor parties and all 
wbo appreciate a quiet. select botel witb beauti­
ful surroundings. 

EUROPEAN PLAN 
Room witb Prlvllelre of Rath 

For one person - - - - - - - - - - $1.50 per day 
For two persons - - - - - - - - • $2.00 per day 

Room with Private Bath 
For one - - $2.00. 12.50, $3.00 or $3.50 per day 
For two - - $3.00, $3.50. $4.00 or 15.00 per day 
Oomp,lImentary •• Gulde of Buftalo and Niagara 
Falls ' and complete information on request. 

C. A. MINER. M ....... er 
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Chateau Prall Apartments. Prall Boulroarrlnear 
Sluridan, ChiazKO. Roy F. France, Architect. 
Two No. /12 K e w a n ee Smokeless Bo ilerJ 
'installed hy Ben RtEby. Heating Contractor. 

KeWANEe. Steel Boilers Eliminate Repair Costs 

KeWANee. 
Smokeless Boilers 
Cut Heating Costs 

By burning cheap soft coal 
so perfectly that none of it is wasted up the stack as smoke, 
Kewanee Smokeless Boilers are 
cutting heating costs in the best 
buildi n gs of all kinds in all 
parts of the country. 

The saving is a double one. 
First a Kewanee Smokeless Boiler 
permits you to use cheap soft 
coal-even in cities where a rigid smole ordinance is enforced. And 
it wastes none of its fuel. 

No matter what anyone may tell you it 
has been proven absolutely that a steel boiler 
is the only kind of a boiler that can be 
relied on for large heating operations. 

Steel is the one material 
you can bank on. If you 
use a Kewanee steel boiler 
you can be dead sure your 
boiler is not going to leak 
or crack, just when it is 
most needed, and cost you 
a lot of money for repairs. 

A Kewanee steel boiler 
goes into your building in 
one piece. Every jo i n t  
and every seam is  firmly 
riveted, in our own factory, 
by boiler makers who do 
nothing else and have done 
nothing else for years and 
years. And before it leaves 
our factory every Kewanee 
Bo�ler is tested with a press­
ure fifty times greater than 
that at which most heating 
b o i l e rs are operated. So 
you can fire them up and 
push them just as hard as 
you can.  T h e y  w o n ' t  
crack or leak. 

Hundreds of Kewa n ee 
Steel Boilers have been on 
the job for twenty-five years 
-and more-and are still 
good. A record of repair 
costs kept in one city show 
they average less than $1 . 35 
a year per boiler. 

143 Miles of Boilers 
-

in One City 
-

If all the Chicago buildings 
that are heated with Kewanee 
Steel Boilers were placed side by 
side · they would make a row of 
buildings 143 miles long. 

You will find Kewanee Steel 
Boilers heating the best apartments, 
churches, schools, warehouses, etc. 
in all parts of the country. 

May we send you our booklet 
- " Kewanee Boilers on the Job?" 
It tells some interesting facts about 
our Kewanee Smokeless Boilers, 
and how they cut heating costs and 
gives a list of buildings equipped 
with them. 

Ke.WANEE. BQIl.E� CQMPANY 
KEWANEE, ILLINOIS 

Steel Heating Boilers, Radiators 
Water Heating Garbage Burners 

Chicago New York St. Louis 
Kansas City Minneapolis Pittsburgh 
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We Advertise 
The Searchlight Welder 

( Oxy - Acetylene Process) 

by the Testimonials of Its Users 
The Lily Mill & Power Co., 01 SheThy, 
N. c., writes as lollows : 

"We like your welding outfit very much. 
Starting in without any experience, and 
only your printed instructions, we have 
been very successful and have not failed 
on any job that we have undertaken . . .  
. . .  We have resurrected broken parts 
and, in one day with your outftt we 
have D1ended parts that cost us $250, 
. . . . and now have these parts on hand, 
as good as new, and do not expect to have 
to buy any new parts for a long time." 

Mr. M. F. Schworn, an experienced job 
welder, at Massillon, Ohio, in an unso­
licited letter, says : 

.. I wish to express briefly my opinion 
of the Searchlight welding apparatus, in 
view of the fact that in the past seven 
years I have had seven different makes of 
outfits, always buying that which in my 
mind appeared to be best regardless of 
price, until about six months ago I de­
cided to purchase Searchlight equipment, 
and now my only regret is that I didn't 
have it six years ago. Not once have I 
finished a job with the Searchlight 
outftt without a sD1ile froD1 ear to 
ear, words can never express my appre­
ciation of Searchlight equipment. "  

The Searchlight Welder i s  the highest­
grade, medium-priced equipment on the 
market. The complete welding equip­
ment includes a welding torch and seven 
tips, oxygen and acetylene regulators 
with two gauges each, hose, goggles, etc. 

Price $55 
COlIlplete, with acetylene cylinder and truck, $93.50 

Write for "The Searchlight on Welding" 
Searchlight Company, 1042 Karpen Bldg. , Chicago 

Branches in Principal Industrial Centers. 

Notice the way the Cells are 
Built Up in the 

HARRISON 
ORIGINAL HEXAGON 

Cellular R adiato r  
I t is this design and construc­

tion that gives such great 
efficiency with light weight 

HUPMOBIL£ 

A Good ExalIlple of Our Work 
is Shown on the 

Chandler Hudson Hupmobile 

Mitchell-Lewis Oldsmobile and others 

Book on Radialor Hislory and Efficiency for 
Aulomobile Engineers, Sales Managerl and 

Dealers on Requesl. 

eliminate the unskilled and find and train one·third of the world's total output of 
the skilled. We must make our whole in- tin, we have never smelted any tin, and 
dustrial organization more efficient and we have purchased it from Europe. In 
more economical. We must have con- spite of the fact that we are the largest 
fidence in ourselves and in our ability to consumers of wool in the world, we have 
compete with the other countries of the purchased more than half of our imports 
world. from England. In spite of the fact that 

But the crux of the whole matter lies we are the largest producers of cotton in 
in our foreign trade. It was our foreign the world, we have permitted certain 
trade which was interrupted at the be- European middlemen to handle a goodly 
ginning of the war, and it was in our proportion of our output of cotton. We 
foreign trade that we experienced the must be prepared with all the machinery 
most serious economic effects, effects of an international market to handle 
which for a time seemed likely to bring these world supplies. We must have at 
about the most serious economic conse- our important markets the machinery for 
quences. The war indicated in unmistak- handling these commodities. We must 
able terms that our domestic prosperity is have ample warehouse facilities. We 
vitally linked up with the prosperity of must be able to handle the commodities 
our foreign trade. We found what to economically. We must be able to grade 
many of us was astounding, and to some the articles. We must have exchanges 
unthinkable, that a small segment of our where they can be readily bought and 
total business, very small when compared sold. We must have arbitration commit­
to the vast amount of our total trade, held tees for the settlement of disputes be­
the key to our prosperity. tween sellers and purchasers. All of 

these things must be done before we can 
Factors on Which Success in the Corning take our place as the leader of the world's 

Commercial Strife Will Be Based 

Our success in foreign trade in the fu­
ture and in competition with the nations 
of Europe wi.ll rest on certain elemental 
factors : 

(1)  The first and most important fac­
tor is men. We must find a supply of 
trained men who will be able to carry on 
our foreign trade. Such a supply of 
trained men does not exist to·day. We 
must, therefore, find means of training 
men for foreign trade. We must have 
men who not only know business, who 
not only know their particular business, 
who not only know foreign langnages, 
who not only are able to sell goods, but 
men who are able to go into foreign mar­
kets with a sympathetic point of view, 
and represent American manufacturers 
as they should be represented. In foreign 
trade we need business diplomats. 

(2) The second factor in the success of 
our foreign trade is our ability to finance 
foreign trade. By financing foreign trade 
I do not refer merely to the extension of 
credits, or to the establishment of branch 
banks, or to the discounting of paper, but 
I refer to the whole mechanism of foreign 
exchange, a mechanism with which the 
average American business man or the 
average American banker knows very 
little, and I refer to what is even more 
important-that is, the investment of 
American capital in foreign countries. It 
will not be possible for us to get foreign 
trade in any large way until we have pro­
vided the funds with which to build rail­
roads, docks, public utilities, factories, 
mines, warehouses, and the other public 
improvements in which capital must be 
invested. 

(3)  The third element in a successful 
campaign for foreign trade is the estab­
lishment for this country of a conven­
tional tariff system. For the very reasons 
which I have already pointed out, it is im­
possible for the United States to main­
tain an isolated economic position. We 
inevitably have certain relations with 
other nations. We import their commod­
ities and we export our commodities. 
Many nations are able, by means of their 
tariff systems, not only to prohibit the 
sale of or to handicap the importation of 
commodities from nations which may be 
economically unfriendly, but they are also 
able to encourage the exportation of their 
own commodities by advantageous bar­
gains with countries which are econom­
ically friendly. The conventional tariff 
system means a tariff system with an in­
ternational point of view. It is the kind 
of a tariff system which, because we lack 
that international point of view, we could 
not have up to the present. It is the kind 
of a tariff system which, with the present 
enlightened administration of our foreign 
affairs and with the intelligent interest 
in our commerce that is being taken by 
Congress, we can now have. 

( 4 )  In the fourth place, we must pre­
pare to become the market place of the 
world for certain staple commodities. In 
spite of the fact that we have consumed 
about half of the world's output of crude 
rubber, we have imported a large part 
of that rubber from England. In spite 
of the fact that we have consumed over 

commerce. 
(5) The final factor in the development 

of our foreign commerce is the necessity 
of an American merchant marine. Amer­
ican capital, for one reason or another, 
has been reluctant to enter this field of 
economic endeavor. We have frequently 
heard that our navigation laws are anti­
quated and operate to the disadvantage of 
American boats. Yet recent investiga­
tions have disclosed the fact that there 
are no important differences between the 
laws of the United States and those of 
other countries having large merchant 
marines. It is high time that private 
capital went into the business of supply­
ing the United States with a merchant 
marine. If private capital is not willing 
to go into that business, and to go into it 
quickly, the Government should come to 
the aid of our manufacturers who wish 
to export their commodities under con· 
ditions which are substantially equal to 
those of their competitors. We should not 
be left at the mercy of other nations who 
may wish, from whatever motives, to pre­
vent the exportation of American goods 
to fordgn countries and to control the 
marketing and handling of these commod· 
ities. 

What We Have Accomplished in 
Preparation for Peace 

Let us take a brief account of stock. 
The United States has made some prep· 
aration for peace, and there are other 
preparations planned and under way. 

( 1 )  Under the Federal Reserve Act and 
with the creation of the Federal Reserve 
Board, our financial resources are for 
the first time in our history mobilized 
for foreign trade. The creation of a dis· 
count market and the establishment of 
branches of national banks in foreign 
countries are new tools, invaluable in our 
campaign for foreign trade, as well as 
in preparation against difficulties at home. 

(2)  The creation of the Federal Trade 
Commission opens up another avenue of 
approach to the goal of a better and a 
bigger business. It is to the Federal 
Trade Commission that we look for gnid­
ance and advice in the matter of combina­
tion for foreign trade, and it is to that 
body that we look for protection · against 
international unfair competition. The 
Trade Commission is also prepared to set 
our domestic business right and to lay 
down the rules of the game. We all look 
forward hopefully to the results which 
this Trade Commission will obtain in 
making the conditions of business in this 
country more stable and more certain, 
and hence better prepared. 

( 3 )  Definite constructive work in ad­
vancing our trade frontiers is being done 
by the Bureau of Foreign and Domestic 
Commerce. The chief function of that 
Bureau is to promote our foreign trade. 
The actual practical results, too numerous 
to mention, are the best tests of the suc­
cess of its work. The Bureau collects in­
formation about foreign markets for 
American goods. This information comes 
from the consuls, from the commercial at­
taches, and commercial agents. The office 
in Washington is the warehouse or dis­
tributing depot, and the staff there and 
in our branch offices is a selling organiza· 
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tion, a selling organization engaged in is found :In but 2.4 per cent of the truck 
selling that information for action. Ac- models, while the six-cylinder type meets 
tion is the price, and results are the with but little favor as it is used in only 
objects of our work. We have asked Con- 1 per cent of the trucks. 
gress for a large additional appropriation, Taking up various details of engine de­
in order to put our equipment in this Sign, the block casting predominates as 
respect on a par with that of the other 59 per cent of the trucks utilize engines 
great countries of the world. having the four cylinders cast together ; (4) Now we come to two arms of our 36 per cent of the truck engines have the 
service which do not exist, but which, if cylinders cast in pairs, while but 4 per 
you, the public, and Congress, your rep- cent have the individual cylinder castings. 
resentatives, desire, will soon come into The L head type of motor in which all 
existence. The creation of an expert and valves are carried at one side of the cast­
practical Shipping Board will do much ing predominates, as 78.5 per cent of the 
to make possible the establishment of a truck engines are of this type. The T 
merchant marine for the United States. 
The first and primary function of this 
Board is to discover what needs to be 
done, and the second is to do it. Large 
powers are to be entrusted to the Board, 
powers which even compass the purchase 
and operation of vessels. These are pow­
ers, however, which are to be used only 
in case of emergency, and only when the 
establishment of a merchant marine can 
be attained in no other way. The estab­
lishment of a Federal Shipping Board is 
a very important part of our preparation 
for peace, and one which we cannot 
safely delay. 

(5)  If it is true that we are no longer 
an isolated nation, capable of living for 
and within ourselves, alone ; if it is true 
that we want to conquer and can conquer 
foreign markets ; if it is true that we 
have acquired an international point of 
view and are prepared to take a leading 
r{)Je in the concert of nations, we can no 
longer use the present unwieldy and un­
scientific machinery of tariff making. If 
we wish to make our tariff an aid to our 
foreign trade rather than a hindrance, 
there must be some continuous arid thor­
ough body empowered to collate and as­
semble the facts for the use of Congress. 
Under oui" form of government and under 
our Constitution, the actual making of the 
tariff must be done by Congress, naturally 
through a committee. A Congressional 
committee, however, is not fitted to make 
the careful investigations and scientific 
researches which should be the prelim­
inary to any tariff making. 

If we are going into the world's mar­
kets, we must throw off the swaddling 
clothes which have protected us from the 
world's competition. It is only in rare 
cases that our industries may find it im­
possible to compete on equal terms with 
industries abroad. A tariff board can 
but determine these questions. A tariff 
board is another link in the chain of our 
preparedness for peace, and is another 
link which should soon be added. 

Let us look forward to the coming of 
peace, and let us prepare for the results 
of that peace which we can already see 
are inevitable. Let every manufacturer 
and business man in the United States de­
cide for himself what the ' results of this 

head form where the valves are carried 
on opposite sides of the cylinder is found 
in 14 per cent of the truck motors. The 
valve-in-the-head type is used on 3 per 
cent, while that form in which one valve 
is mounted in the cylinder head and one 
at the side is used in about 3 per cent. 
The average engine size for the coming 
season is almost the same as that for the 
past year. In 1915, the average bore was 
about 4�", the average stroke 5�", and 
the rating about 28-horse-power. The 
average bore for 1916 is 4", the average 
stroke 5", and the average capacity, 25-
horse-power. 

Ignition, Lubrication and Cooling Sys­
tems, and Methods of Engine Control 

In considering ignition practice, the 
high tension magneto used in conjunction 
with but one set of plugs and no auxiliary 
battery is found on 73 per cent of the 
truck power plants. The dual system in 
which the battery is used in connection 
with a transformer coil as an auxiliary 
to the magneto is found on 27 per cent of 
the truck engines_ Double ignition sys­
tems in which two sets of plugs are used, 
each system being entirely independent 
of the other, which had a representation 
of about 5 per cent in 1915, are not found 
at all in 1916 practice. 

Lubrication is for the most part by the 
constant circulation-splash method which 
is found on 57 per cent of the power plants. 
The splash-pressure system is used on 30 
per cent, while the pressure system with­
out splash is used on 10 per cent of the 
engines. The average engine speed of the 
1916 truck motor has 'been increased over 
that of last year to some extent, since in 
1915 the speed WdS about 1100 R. P. M., 
while this year the speed is 1300 R. P. M. 
The average gear ratio is such that about 
15 miles per hour speed of the truck 
is obtained when on direct drive. 

Water-cooling by pump circulation 
seems to be the accepted practice, al­
though thermo-syphon cooling has made 
a slight increase. A point to be noticed, 
which is clearly brought out in the 
graphic chart, is the almost entire elimi­
nation of the air-cooled class. 

The finned-tu.be type of radiator in a 
war will be, and let him make adequate cast metal case is becoming more popular 
preparation for peace. I, for . one, be- than the cellular or honeycomb type en­
lieve that the United States is entering closed in the less substantial sheet metal 
on a new period in her economic history. case. This is because the honeycomb type 
There was a time when the United States of cooler is a much more delicate struc­
consisted of a few struggling colonies on ture than the tubular type and is also a 
the Atlantic coast. She gradually ex- more difficult type to repair. 
panded into a great agricultural nation, 
and of late we have developed industrially 
and our manufactures have become impor­
tant. Now we are entering upon a period 
of international commerce, when the 
United States will take her position at 
the head of the commercial nations of the 
world. 

Features of 1916 Motor Truck Design 
( Ooncluded from page 251) • 

seventh of what it was two years earlier, 
is because most of the truck makers have 
considered it more advantageous to use 
the simpler and more efficient worm gear 
drive. As this form of axle is now pro­
duced in large quantities, and as the 
power is transmitted through but one set 
of gears, it can be built actually cheaper 
than the more complicated double reduc­
tion drive. It is not only more efficient, 
but it is a yuieter form of drive gearing. 

Considering power plant design, we 
find that the four-cylinder motor is prac­
tically supreme in the truck field as 96.6 
per cent of the 1916 trucks are equipped 
with this efficient and time proven power 
plant. The two-cylinder opposed motor 

A feature of some importance in connec­
tion with the motor truck power plant is 
the method of control. Hand spark ad­
vance is found on 58 per cent of the trucks, 
this year ; fixed spark on 25 per cent, and 
automatic advance on 15 per cent. Gov-
ernors are also being applied more gener­
ally in securing an 'automatic control oj' 
the truck engine. In those trucks using 
governors the centrifugal type is the most 
popular. 

Trend of Power Transmission Practice 
The next point to consider is the trend 

in power transmission practice. The de­
mand for cleaner chassis lines has greatly 
increased the percentage of unit power 
plants. In one of the accompanying illus­
trations are shown the variations in prac­
tice for 1915 and 1916. 

The selective type of gear box in the 
three-speed pattern predominates in this 
year's motor trucks. The selective sliding 
gear form is found on 83.� per cent of 1916 
commercial vehicles. The individual clutch 
type is found on 7 per cent ; the progres­
sive sliding gear on 5 per cent, 'and the 

Puff your way 
into the joys of 

PRINEE 
ALBERT 

the national 
joy sm oke 

YES sir, puff away like you never did know what 
tobacco bite and parch meant I For Prince Albert 

is freed from bite and parch by a patented process con­
trolled exclusively by us and served up to you wi thout­
a- wrinkle I For you to smoke away on as though 
your middle name was jimmypipe I 

Prince Albert tests-out-true as these words listen to 
your smokeappetite I Been liberating tongues and 
throats better than six years, now - and will free 
yours no matter how much you 
think you can't smoke a pipe or 
roll a makin's cigarette I Because, 
Prince Albert is made to do that 
thing I Made to put pipes and 
home-rolled cigarettes into men's 
mouths- and keep them there ! 
Made to create tobacco content 
where it never existed before ! 

Get this Prince Albert pipe-peace 
and " rollings "- peace message, 
you men who " retired " from the 
game ; you who never have 
known its joy'us solace I Because, 
you have a lot of pipe and ciga­
rette smoke pleasure due you 
quick as you stock up with P. A. 
and make fire I My, what a 
fierce lot of lost time you 
have to make up ! 

Prince Albert aUlait. your 
cheery call everywhere to­
bacco i. .old in loppy red 
bag3. Sc; tidy red tina. IOc; 
hand.ome pound and half­
pound tin humidor.- and­
that clauy pound cry.tal­
Illau humidor with .ponlle­
moi.tener top that keep. the 
tobacco in .uch fine-fettle. 

R. J. REYNOLDS TOBACCO CO. 

Winston-Salem, N. C. 

On the reverse aide of this tidy 
red tin you will read : uProcesa 
Patented July 30th, 1907," which 
has made three men smoke pipes 
where one smoked before .. 
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In concrete roofs and floors, in plaster 
'ceilings and partitions, in stucco waJls 
and sidings-for countless structures of 
every size and kind, from silo to factory 
building, from residence to skyscraper­
Hy-Rib is used the world over, is a steel 
sheathing, combining in a single unit, 
lath, studs, reinforcement and forms. 
Hy-Rib construction insures permanence, 
fireproofness and economy. Its use is 
simplicity itself. The easily handled 
sheets are Fastened to the supports, and 
the plaster or concrete is applied. AJI 
forms are eliminated. 

In addition to the four depths of 
Hy - Rib, we furnish a complete line 
of metal lath, including three types of 

Diamond Mesh lath; also pressed 
steel studs of all kinds, steel cor­
ner beads; metal base screeds, 
etc. 

Our complete Hy-Rib Handbook. con­
taining details, specification., applica­
tions. etc .. sent free on request. New 
edition now ready. 

TRUSSED CONCRETE STEEL CO. 
Dept. H-2 YOUNGSTOWN, OHIO 

What Standardization Means 
to Automobile Buyers 

Rayntite Fabrikoid 
top material, single or double 
texture, is guaranteed one 
year against leakill(l. but 
built to last the life of the car. 

Craftsman Fabrikoid. 
the artistic and durable up­
holstery rna teriaJ for furni. 
ture and home decoration. is 
sold by the yard in leading 
department stores. 

IT means VALUE-the utmost in 
efficiency per dollar of cost. Just 

to the extent that a car is standard� 
ized does the buyer's dollar approach 
the maximum of purchasing power. 
Standardization means definite, proved, qual­
ity, known manufacturing costs and reduced 
selling costs. 
Of the million autos that will be sold in 1 9 1 6, 75% 
will be standardized cars selling for less than $ 1 ,000 
each. This remarkable American achievement is 
the result of standardizing motors, starters, carburet­
ors, speedometers, ignition and lighting systems, 
transmissions, differentials, tires, wheels, axles, rims, 
bearings, etc. 
Finally the upholstery has been standardized by the 
almost universal adoption of 

lI!:o'.U. S. PAT. 0" . 

MOTOR QUALITY 
40% of all 1 9 1  5 cars sold were upholstered in this 
proved, guaranteed material, and in 1 9 1 6  the total 
will be nearly 60%. 
F abrikoid is the only standardized automobile uphol­
stery. It wears better than coated splits (commonly 
sold as "genuine leather") and has the artistic ap­
pearance and luxurious comfort of the best leather. 

To get the most (or your money, buy a standardized car 

DUPONT FABRIKOID COMPANY, Wilmington,Del. 
Factory, Newburgh. N. Y. 

Canadian Factory and Office. Toronto 

planetary on 1 per cent. Friction drive is 
lOSing ground very fast, 'but 1 per cent of 
the 1916 trucks using this change speed 
gearing. 

There has been a marked increase in 
popularity of the dry disk clutch amI a 
decrease ill the use of the cone clutch. 
In ]()15, the various clutch types were rep­
resented as follows : Dry disk, 28 per 
cent ; cone, 42 per cent ; multiple disk in 
oil, 18 per cent ; dry plate, 8 per cent ; 
expanding shoe, 2.1 per cent ; plate in oil, 
1 per cent. In 1916, 48 per cent of the 
clutches are the dry disk pattern ; 26.3 
per cent are of the cone design ; 13 per 
cent are of the multiple disk in oil type ; 
() per cent are dry plate forms, and 1 per 
cent each expanding shoe and plate in oil 
constructions. The gain in the dry disk 
clutch percentage has been made at the 
expense of both the cone and multiple disk 
in oil types. 

Frame Construction and Spring 
Suspension 

In considering some of the features of 
the truck chassis we find that the pressed 
steel frame is by far the most popular 
form except on very heavy trucks or 
those of exceptionally long wheel base 
where the frames are built up specially 
of structural iron shapes. The great In­
crease in the application of the Hotchkiss 
drive principle is shown in the pronounced 
augmentation of the semi-elliptic spring 
percentage. The rear springs of 88.5 per 
cent of the 1916 trucks are of the semi­
elliptic form. The platform spring suspen� 
sion is used on 6.5 per cent. The full 
elliptic is used on 2.7 per cent, the three· 
quarter elliptic on 1.4 per cent, and the 
cantilever on but .7 per cent. Semi-elliptic 
springs are practically universal for sup­
porting the front of the chassis as these 
are found on 96 per cent of the 1916 
trucks. The full elliptics are found on but 
2 per cent. These springs are called upon 
to resist driving and braking torque in 81 
per cent of the trucks this year, while a 
torque arm is' provided on 10 per cent and 
a torsion tube on about 7 per cent. Pro­
pulsion through radius rods is noticed on 
48.6 per cent of the trucks this year, which 
is a material reduction from the 72.7 per 
cent of last year. Propulsion through the 
springs is found on 47 per cent of the 

any case, it is the last bit of ground to be 
submerged, so that rescue can be awaited 
there. The Queen and the Prince Consort 
went at once to the inundated districts 
and were untiringly busy visiting all 
the places that have suffered by the 
catastrophe. 

Experts say that the great calamity 
would have been spared North Holland 
and the districts along the opposite side 
of the Zuyder Zee if the plans for re­
claiming the sea had been executed. The 
Great Dyke and embankment with the 
sluices closing off the Zuyder Zee to the 
north most certainly would have pre­
vented the excessive piling up of the 
water and ensured an outlet for the 
overplus. In some places the flood stands 
three or four meters above the land, in 
others a few inches. So alas ! It is 
again the World War that is responsible 
for this disaster, for owing to political 
uncertainty and the necessity of keeping 
the defensive inundation system in con­
stant readiness, it was impossible to even 
begin parliamentary discussion of the 
Zuyder Zee plan. 

De Kieft Kamp, Hierden, Holland. 
January 20th, 1916. 

Making the Desert Bloom 
( Concluded from page 243) 

of stagnation in development prevailed 
all over the west. 

In the passage of the Reclamation Law 
on June 17th, 1902, a new impetus was 
given to desert subjugation. Three years 
later found the federal engineers engaged 
upon a number of the greatest irrigation 
works in the world, and since that time 
progress has been steady and substantial. 

To-day the whole world is cognizant of 
the fact that through Government effort 
we have constructed four of the highest 
dams, two of the largest irrigation tun­
nels, and two of the most capacious stor­
age reservoirs on earth. A million acres 
of desert have been transformed into 
fruitful farms tilled by 29,000 families. 

A summation of the work of the Recla­
mation Service to the beginning of the 
present fiscal year, June 30th, 1915, shows 
that it has dug 9,592 miles of canals and 
ditches, and excavated 89 tunnels with 
an aggregate length of more than 25 
miles. Dams of masonry, earth, crib, and 

trucks, which is a material increase over rock fill have been erected with a total 
the 23 per cent of 1915 practice. volume of 12,200,000 cubic yards. These 

Tire Equipment, and Simplification include the four highest dams in the 
of Body Design world. The available reservoir capacity 

The loads are carried in practically all at this time is apprOXimately 6,500,000 

trucks on solid rubber tires and there acre feet, or sufficient to cover the states 
seems to be a tendency to use single tires of New Jersey and Delaware to a depth 
on the rear wheels as well as on the front of 12 inches. The Service has built 4,622 

wheels, except in those trucks where the bridges with a total length of 19 miles. 

capacity is so great that a Single tire can- Its culverts number 5,714, and are 36 

not be obtained of sufficient width to carry miles long. There are now in operation 
298 miles of pipe line and 85 miles of 
flumes. The Service has built 784 miles 
of wagon road, much of it in what was 
before inaccessible mountain regions, 82 
miles of railroad, 2,534 miles or

'
telephone 

lines, 429 miles of power transmission 
lines, and 1,068 buildings, such as powe.r 
houses, pumping stations, offices, resi­
dences, barns and storehouses. 

the load successfully. During the past 
year, single tires, 8-inch, 10-inch and 12-
inch in width have appeared and while 
these have not been generally applied, 
tests have shown that they are practical 
-and some tire manufacturers recommend 
them Instead of the 4-inch, 5-inch and 6-
inch dual tires. In 1915, 51 per cent of 
the truck models on the market had single 
rear tires. This year, 55 per cent of the 
trucks are so equipped, despite an increase 
in the average carrying capacity. 

In conclUSion, attention is directed to 
the bird's-eye view and side elevation of 
typical truck chasses illustrated herewith. 
These show in a readily understandable 
manner the trend of average practice. 
The clean cut appearance and simplified 
design made possi'ble by the use of the 
unit power plant, Hotchkiss drive and 
completely enclosed drive gearing are ap­
parent at a glance. The main features of 
development are pointed out so that even 
the reader without a general knowledge 
of automobile construction should readily 
identify the various improvements. The 
graphic diagrams should also assist mate­
rially in comprehending the general trend 
of 1916 truck deSigning practice. 

Holland in the Grip of Its Old Enemy 
(Concluded Jrom page 235) 

submerged districts were used as refuges 
for people and cattle because the church 
is always on the highest spot of a vlllage 
and it is often spared by the waters j in 

The excavations of rock and earth 
amount to 130,149,368 cubic yards. The 
Government has used 2,501,382 barrels of 
cement, and has manufactured 1,177,215 . 
barrels of cement and sand cement. The 
power development amounts to approxi­
mately 35,000 horse-power. 

The projects now under way or com­
pleted embrace approximately 3,000,000 
acres of irrigable land, divided in about 
60,000 farms from 10 to 160 acres each. 
During the year 1915 water was available 
from Government ditches for 1,450,407 
acres on 29,017 farms, and the Govern­
ment was under contract to supply water 
to 1,088,003 acres. The net investment of 
the Service to date is approximately 
$100,000,000. . The assessed valuation of 
the land and improvements is probably 
double this sum. 

A Few of the Larger Projects 
In the variety of the engineering prob­

lems, in the magnitude of the works, and 
in the extraordinary chara.cter and num· 
bel' of difficulties encountered in prosecut­
ing the work, the Salt River Project in 
Arizona ranks among the great achieve-
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ments of the Service. The principal and 
most imposing structure is the Roosevelt 
Dam, which blocks a narrow canyon at 
the confluence of Tonto Creek and Salt 
River. The structure of rubble masonry, 
arch, gravity type, is 280 feet high, 1,115 
feet long on crest, and contains 342,325 
cubic yards of material. All materials 
for the dam were found at the dam site, 
including the cement. The latter was 
manufactured in the Government's own 
mill above the dam, and a saving of $600,· 
000 resulted from this unusual enterprise. 
The flood waters of both the Salt and 
Tonto are stored in the enormous basin 
created by the dam, its capacity being 
1,427,000 acre-feet, or sufficient water to 
cover Delaware a foot deep. 

The site of Roosevelt Dam is 62 miles 
from the nearest railway, and the region 
was without trails or roads. A fine high­
way costing $350,000 was built through 
the mountains before work on the dam 
began. 

Irrigation is not from the reservoir 
direct. The valley lands are 70 miles be­
low and stretch out in the form of an 
enormous fan. As needed, water is passed 
through the tunnels in the cliffs which 
form the abutments of the dam, and flows 
in the stream channel to Granite Reef, 
at which point a million dollar diversion 
dam has been built. From this canals 
take out on either side, extending down 
the river and covering about 220,000 acres 
of the valley. In connection with the canal 
system several large power plants are in 
operation developing about 20,000 horse­
power and utilized for all purposes, pump­
ing, lighting, street cars, and manufactur­
ing. The gross expenditures on this 
project to date are about $13,600,000. 
The annual gross returns from the lands 
in crop is more than $4,000,000. Less 
than 175,000 acres are in . crops. There 
are 3,600 farms irrigated from this sys­
tem and the valley has become one of the 
show places of the southwest. 

Arrowrock dam in Idaho is probably 
the most spectacular structure the Gov­
ernment has built. Completed last Oc­
tober, it ranks all other dams in the world 
in its height, 350 feet above bed rock. It 
is of rubble concrete, arch gravity type, 
and contains 585,130 cubic yards of mate­
rial. It was built by Government forces 
in record time and at a cost of a million 
dollars less than original estimate. Be­
fore actual construction began the Gov­
ernment built a standard gage railroad 
24 miles long to transport the machinery, 
cement, and the supplies for an army of 
laborers employed at the camp. This rail­
way doing a regular transportation busi­
ness shows a profit of $9,000 annually for 
five years. In connection with the project 
three other dams were built, one for diver­
sion and power, and the others for sup­
plemental storage. The cubical contents 
of the last two exceeded 2,700,000 yards. 
Boise project contains the largest area of 
irrigable land included in any Govern­
ment project, 255,000 acres. It is a region 
renowned for the fertility ot soil, charm­
ing climate, and excellent markets. It 
contains 2,600 farms, and from 58,064 
acres actually cropped in 1914 the gross 
returns were $1,033,447. The Government 
investment to June, 1915, was $11,503,-
563, at which time the project was 85 
per cent completed. There are excep­
tional opportunities here for homeseek­
ers, as large tracts of state land remain 
to be sold. 

Elephant Butte dam blocks a canyon 
in the Rio Grande, New Mexico, just be­
low the black butte from which it takes 
its name. This wonderful structure will 
be dedicated in September, and the South­
west is preparing a fitting celebration for 
the occasion. The dimensions of this dam 
are impressive. It is of rubble concrete 
gravity, without curve, 1,250 feet long 
on the crest and 300 feet high. Its vol­
ume is 610,000 cubic yards. It takes its 
place among the greatest structures of the 
age by reason of the enormous capacity 
of the reservoir created by it. The lake 
behind the dam has an area of 2,627,700 
acre-feet, or enough to cover ;he state of 
Connecticut 10 inches deep. It is the 
largest irrigation reservoir ever built. 
The stored water will be diverted to four 
valleys containing 180,000 acres of fertile 
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land, a large portion of which is now 
virgin desert. 

The Minidoka Project designed to irri­
gate 150,000 acres, in southern Idaho, has 
a large power plant utilized to pump 
water to 5,500 acres. Surplus power is 
sold by the Government so cheaply that 
it is quite commonly used in four towns 
for lighting, heating, and cooking. Groups 
of farmers have built their own power 
lines and now enjoy the use of electricity 
on their farms. Probably more farm 
houses on this project, which was desert 
in 1904, are to-day using electricity for 
general purposes than in any other sec­
tion of the world. 

Proud as we are of the great work 
done in the desert, let us refrain from 
boasting. We should remember that Ar­
gentina is constructing a single irrigation 
system which will cost $60,000,000 ; that 
English canals water 15,000,000 acres in 
Egypt and 35,000,000 acres in India, and 
a revenue of 5 to 7 per cent is collected 
each year on the investment. 

American people cannot rightly claim 
to have measured up to their opportunity 
until the deserts and the swamps have 
been replaced by vistas of prosperous 
farmsteads. 

Industrial Preparedness for Peace 
( Ooncluded from page 240) 

ally compete with vastly different condi­
tions in foreign competition. I say this 
with a full desire to see the condition of 
the laboring men in this country kept to a 
high standard, but to do this by coopera­
tion with the employer rather than by 
coercion against him supported by legis­
lators catering for votes. 

" During the past ten years I have seen 
much destructive legislation and very lit­
tle constructive. I have seen much inter­
ference with business to its disadvantage 
and very little to its advantage. I have 
seen highly specialized businesses, cover­
ing enormous detail, requiring training of 
years, suddenly legislatively thrust under 
the control of politically appointed com­
missioners. I cannot believe that this 
condition can continue to exist and pros­
perity continue to be maintained in this 
country, particularly after the area of 
foreign competition sets in, and but for 
conditions brought about by the present 
war in Europe. I had looked to see a very 
disastrous condition ' finanCially in this 
country during the present administra­
tion. The war has temporarily, in my 
opinion, staved off these conditions, but 
danger still exists and it will be accen­
tuated, I believe, after the war. 

" I  believe one of the most important 
and urgent of all necessities is that of a 
Merchant Marine, not Govocnment owned, 
but supported in such a way as to make 
competition with foreign nations possible, 
and with the many restrictions which now 
surround the American shipowner re­
moved so that he may have the same 
opportunity to exist as a foreign ship­
owner. I refer more particularly to re­
cent legislation which, but for the abnor­
mal freight rates due to war conditions, 
would have unquestionably wiped the 
American flag, not only off the East and 
West coasts of the country, but off the 
Great Lakes as well. I do not know that 
anything is being done intelligently in this 
direction, and believe it must be sooner or 
later. if we are to successfully compete." 

William W. Lawrence, President, Na­
tional Lead Company, New Yorl, : 

" I  would be very glad to favor you 
with my views on the various subjects 
mentioned in your letter and the memo­
randum attached, but in order to treat 
them properly I think I would have to 
abstain from attending to my business 
duties for from two weeks to a month. 
Therefore, I trust you will excuse me 
from giving my views on this very com­
prehensive programme. 

" I  will, however, tal,e occasion to call 
your attention to one matter which has 
often occurred to me in connection with 
what you call ' Industrial Preparedness.' It 
is this : This country has had a fair ex­
ample of what it means from an industrial 
point of view to be unprepared when they 
look at the case of England and France 
in the recent past. Both. of these coun-

Keep Your Going 
Going 

Business 

By C. T. Southwick 

DOES a Captain of Industry have to 
face bigger risks in business than 
other men? Yes. Does he oper­

ate on certain sound principles of busi­
ness that the average man knows noth­
ing of or disregards? Yes. 

mized. The Fire Risk beautifully illus­
trates the well-charted class since it has 
been the subject of study by scientists and 
insurance actuaries for generations. 

With this in mind anyone can apply the 
guiding principle of 
"Permanency in Busi­
ness." It is this: 

Any principle of 
business which guides 
men of big a f f a i r s  
d e s e r v e s  the sharp 
a t t e n t i o n  o f  o t h er 
a m b i t i o u s  m e n .  
Surely, therefore, the 
Principle of Perma,.. 
nency in Business­
and there is such a 
t h i n g - s h o u l d  b e  
pasted in every hat 
until the owner has a 
Captain - of - Industry­
Sense of its vital im-

RISKS THAT 
BUSINESS MEN FEAR 

"Remove all com­

monly k n o w  n and 
charted Risks of busi-
ness so that they can­
not later d i s  r u p t 
well-laid plans, or 
menace the life of the 
business." If pos­
sible, remove them 
so e f f e c t u a ll y  that 
they may be put 
out of mind. For, a 
man who directs big 

Labor Trouble 
Fire 

Tariff Changes 

War 

portance. 

Sumptuary Laws 

Style Changes 
Expiring Patents 

Before stating this 
important principle, 
here is one of the plainest examples of 
how it works, in the words of Wm. Gray, 
President of Gray & Davis, Inc., Manu­
facturers of Automobile Starting-Lighting 
Systems: 

"When we build a new plant or ware 
bouse we figure just how much that build­
ing is going to earn for us. We look to 
that building as cold-bloodedly for earn­
ings as if it were a big machine bought on 
a daily rated output, and we don't pro­
pose to let its earnings be wiped out by a fire 
which can be mechanically extinguished 
without even the help of a $2-a-day watch­
man. 

Making a Big Fire Impossible 

"So," added Mr. Gray, "we equip our 
buildings with Grinnell Sprinklers which 
put out all fires automatically. The 
heat of a fire rises to the ceiling and melts 
a sensitive valve in a water pipe ; auto­
matically a loud fire alarm is set off, while 
the spray drowns the fire immediately under 
it." 

Name any Captain of Industry you 
wish - merchant or manufacturer - and 
you can say, almost to a certainty, th:.t 
he has Grinnell Automatic Sprinkler Sys­
tems safeguarding all his properties against 
Fire. This, in addition to being fully 
insured. 

Why? 

He fears Risks in business; he wants 
Permanency. 

He will not tolerate the Risk of Fire, 
when there is a simple and standard 
method of reducing this Risk over 96%­
by the well-known invention of Frederick 
Grinnell. 

And to cover his remaining 4% Fire 
Risk he takes out full insurance at the 
extremely low rate offered him by all in­
surance companies. 

So far as Fire goes, therefore, your 
Captain of Industry is permanently in 
business. 

In the same way he scans the horizon for 
other dangers, for the "streak of bad luck" 

affairs, if he hopes 
to survive at all, needs 

to confine his energies and wits to fore­
seeing and avoiding t h e  c o u n t l e s s  un­
charted. Risks just as the river pilot must 
be always alert for shifting sand bars in a 
changing channel. 

Why should not any small or medium 
sized concern adopt this "Permanency­
in-Business" principle? Why not, since 
it is unnecessary even to tie up cash to 
get a Grinnell System? Construction 
companies pay cash for a system and 
contract with the manufacturers of the 
Grinnell System to install it in a building, 
accepting in payment from the owner of 
the building the annual premium savings 
effected by the drop in insurance rates, 
until reimbursed. Thereafter the savings 
go into net profits of the owner. 

Why Rates Drop 40% to 9D% 
The reduction in premiums is usually 

large enough to pay for the system in from 
three to seven years. The very presence 
of automatic sprinklers in a building causes 
insurance rates to drop permanently 40% 
to 90%, because the insurance ri�k drops 
correspondingly. The resultant annual 
saving is usually 74 to 7f the entire cost 
of the Grinnell System. 

This drop in rates is many times greater 
than would be granted by Insurance 
authorities for any other improvement or 
structural change you could make in your 
property. It is, in fact, the only sweeping, 
wholesale reduction which they grant, be­
cause the invention of Automatic Sprinklers 
marked the first, last and only sweeping, 
wholesale reduction in fire danger ever 
made. This reduction of loss by fire is 
now scientifically computed to be between 
96%% and 99%. Twenty-five years ago, 
before this fact was established, the busi­
ness man who got a 40% reduction in his 
rate was to be congratulated. 

The Grinnell System is generally ad­
mitted to be the standard. It has the 
longest record behind it, being the first 
rate reducing, sensitive sprinkler dating 
back over thirty years. Grinnells pro­
tect more property today than all other 
sprinklers put together. 

which so often puts men down 
and out. He may have rea­
son to fear such Risks as 
tariff changes, style changes 
and fads, sumptuary and 
liability laws, expiring pat­
ents, new substitutes, labor 
troubles, movement of trade 
uptown or to another city, 
etc. But among all the men­
aces of whatever kind that 
he has reason to dread and 
to reckon with, your really 
big man is quick to note 
that some Risks have been 
well charted and, therefore, 
can be avoided or mini-

This is the Grinnell 
sprinkler - head - the 
efficient. little sentinel 
that has saved over 
$400,000,000 of indus­
trial property f r o  m 
fire during Ihe last 
thirty years. 

Write-now-to the Gen­
eral Fire Extinguisher Com­
pany, 291 West Exchange St., 
Providence, R. 1., asking 
for a copy of the Grinnell 
Information Blank. Or, 
give the floor area of your 
building, including basement 
and attic, insurance carried 
on building and rate, to­
gether with insurance on 
stock and rate, and we 
will gladly submit estimates 
and proposals, without cost 
or obligation on your part. 

[Ad.l. 
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Thirly-one of Ihese Lamson ConveyoTl In the 
Fae/ory of the ]. B. Slel,on Co. ,  Philadel· 
phia, Pa. ,  are culling costs by carrying raw 
materials through every siep of manufacture 

fo the finished hat. 

P R E P A R E D  
How The John B. Stetson Co. Protected Themselves Against 

Rising Labor and Material Costs 

STOCK-HANDLERS with their 
cumbersome trucks are no longer 

required in the Stetson Factory _ Lam­
son Belt Conveyors carry raw materials 
through every step of manufacture to 
the finished hat, a Lamson Box Con­

veyor carries packing cases up five 
floors and across a street to the Stetson 
Warehouse, and a Lamson Pick-Up 
carries letters and other papers between 
departments with no delays. 

With a rapidly increasing business and a pro­
nounced advance in the cost 01 raw materials 
they lound it necessary to adopt every modern 

method that would help maintain the standard 
01 Stetson Hats by reducing the cost 01 pro­
duction_ 

Lamson Carners will save money in your busi. 
ness just as they are doing in that of the J. B. 
Stetson Company_ Wherever the routing 01 or­
ders, the trucking 01 merchandise or materials 
or interdepartmental communication 01 any sort 
is part 01 the day's work, Lamson Carriers are 
vital to maximum efficiency. 

Investigate for Yourself 
You owe your business an inveslii:ation of how Lamson 
Carriers will cut your costs and speed up your work. 
Upon r"Iueot we wiD send you a .pecial "EXECU. 

TIVE'S PORTFOLIO" containing spc;cific informa. 
tion pointing: out the direct application ot l...amaon Car .. 
riers to your business. 

Lamson CarrierService 
THE LAMSON CO., 1 02 BOYLSTON ST_, BOSTON, MASS. 

Pneumalic Tube. built bll our _oelald compan/u caTT/l the mail in the large cilie. 

Cost Systems Accomplish Little 
--while the raw material takes the " longest way 

' round" in getting to the machines; benches 
or working spaces. 

--while the man in overalls makes 30 moves to 
perform an operation that should be done in 20. 

--while the " next job" isn' t  always ready. 

While Your Operation Is  Deficient 
the best cost system in the world only tells what you pay 
-and what you lose. But what use is a cost system unless 
you have the defects it reveals remedied ? A cost system 
tells the cost of your power per horse power, but it doesn' t  
tell how t o  get more out of that power o r  how t o  get the 
same work with Jess power. 

LET'S TALK IT O VER 
You call a lawyer lor legal tangles, a doctor lor iUneaa 

or accident. For factory deficiency call on Us - our many 
years of practical Efficiency Engineering experience might 
hdp you. Consultation places you under no obligation. 
You'll be interested in "What Clients Say About Our 
Service." Write us today for a copy. 

ENGI NEERS 
McCORMICK BUILDINC 

CHICAGO 

tries, consumers of immense quantities of ical moons, by the burning of a definite 
munitions of war, as compared with the volume of mine-air and observation of 
United States, found themselves at the the alteration of pressure thus produced 
beginning of the war in a state of utter within the combustion vessel. The first 
unpreparedness, and it is only now, after a apparatus made was a " preliminary ex­
lapse of eighteen months, that they are plosion tester," a device whose purpose 
commencing to reach the point, by ex- is to determine whether the air contains 
pansion of their manufacturing faCilities, a sufficient quantity of methane to make 
where they can, with the aid of the United an explosion possible. The inventors call 
States, come somewhere near meeting the this a " fire-damp pistol." It is made 
demands made upon them." entirely of metal and consists of a small 

The Heavens in March, 1916 
( Ooncluded from page 248) 

Canis Major, Canis Minor, Gemini, Tau­
rus and Auriga,-all marked by stars 
of the first magnitude,-while Mars and 
Saturn add to the splendor, the latter in 
Gemini, the other higher up, in Cancer_ 

The Planets 
Mercury is a morning star all this 

month, but is best seen at its beginning, 
being at his greatest elongation (220 ) on 
the 1st. Though south of the sun, he 
runs more than an hour before him, and 
is easily visible in the dawn. He is in 
Capricornus, moving into Pisces later in 
the month, and appears about as bright as 
Capella or Rigel. 

Venus is an evening star in Pisces 
and Uries, and is exceedingly conspicu­
ous, being about seven times as bright 
as Sirius, and remaining in sight until 
9 :30 P.M. 

Mars is in Cancer, past opposition, and 
retreating from the Earth, but still very 
bright, and visible until nearly 4 A.M_ 
even at the end of the month. 

Jupiter is an evening star, and is vis­
ible just after sunset early in the month, 
but later becomes lost in the twilight. 
On the 31st he is in conjunction with the 
sun, and becomes a morning star. 

Saturn is in Gemini, almost stationary 
among the stars, and is well placed for 
observation, coming to the meridian at 
8 P.M. at the beginning of the month and 
6 P.M. at its close. 

Uranus is a morning star in Capri­
cornus. On the 4th he is in conjunction 
with Mercury, being 8 minutes of arc 
north of him, but it will be practically 
impossible to see the fainter of the planets 
in the strong light of the dawn. 

Neptune is in Cancer, about 120 east 
of Mars, and is well visible telescopically_ 

The moon is new at 11 P.M. on the 
3d, in her first quarter at 2 P.M. on the 
11th, full at noon on the 19th, and in her 
last quarter at 11 A.M_ on the 26th. She 
is nearest us on the 26th, and farthest 
away on the 12th. She passes near Mer­
cury on the 1st, Uranus on the 2d, Jupi­
ter on the 5th, Venus on the 7th, Saturn 
on the 13th, Neptune on the 14th, Mars 
on the 15th, and Uranus once more on 
the 29th. 

At 5 :47 P.M. (eastern standard time) 
on March 20th, the sun crosses the celes­
tial equator, passing through the point 
called the vernal equinox, and, as the 
almanacs say, " Spring commences." 

PRINCETON UNIVERSITY ORSERVATORY. 

February 22d, 1916. 

A New Fire-Damp Tester 

NUMEROUS attempts have been made 
of late years to construct apparatus 

which will enable miners at any time to 
test the air of the shaft in which they 
are working at any moment in order to 
determine its percentage of methane, so 
as to avoid the danger of an explosion 
from the deadly fire-damp. Such an ap­
paratus was devised in 1913, by Haber, 
according to Naturwissenschaften (Ber­
lin ) ,  by means of which the methane con­
tent of mine air is ascertained by physi­
cal acoustic methods. This was given the 
name of the fire-damp whistle ( Schlag­
wetterpfeife ) . 

Now, however, investigations by Prof. 
Beckmann and C. Steglich to determine 
the content of combustible substances in 
air have led to the invention of one or 
more forms of apparatus to test mine air 
for such matter_ Prof Beckmann gives 
an account of this work in a recent num­
ber of the Ohemiker Zeitung (Berlin) .  
I n  this new fire-damp tester the methane 
content of the air is determined by chem-

air-pump, a manometer and a " cereisen­
zUndung," or cerium-iron priming. When 
the piston of the pump is drawn out the 
mine-air is sucked into its cylinder, then 
the stopcock of the air channel is closed 
and the mixture of air and methane is 
exploded by means of the priming. When 
a reaction takes place it is indicated by 
the warming of the metal cylinder, with 
a higher methane content by an increase 
of pressure on the manometer ; this is so 
arranged that its pointer remains at the 
highest point of pressure reached. A cut­
off device (sperro-ovichtung) prevents 
the priming of the gas mixture before the 
apparatus is shut off from the surround­
ing air, thus avoiding a spread of the ex­
plosion. Combustion takes place only 
when the air contains from 7 to 10.3 per 
cent methane. 

But since it is sometimes of importance 
in mining operations to detect a methane 
content in the air of 1 to 7 per cent, or 
of percentage higher than 10 per cent, 
there was a demand for the construction 
of suitable apparatus. In this the gas 
mixture is kindled by means of a plati­
num spiral heated to a red glow_ The 
complete combustion of methane results 
in the formation of carbon ·dioxide and 
water vapor, both of which are easily 
absorbed. Hence, after such absorption, 
there will be a diminished pressure, 
which affords a means of testing the 
methane content of the burned gas mix­
ture with sufficient accuracy for practical 
purposes. 

The explosion chamber of this appa­
ratus is also made of metal, and its lower 
part contains about 100 grammes of caus­
tic potash ; the space for gas above this 
has a capacity of about 140 cubic centi­
meters. By the aid of a suction force 
pump ( Sangdruck pump) the metal ves­
sel is filled with the gas mixture to be 
burnt. After continued puIllping has 
caused the gas mixture to drive all the 
air out of the vessel the cock of the gas 
feed tube is closed and the platinum 
spiral attached beneath the cover of the 
vessel is brought to a red heat by two 
accumulator coils_ A special device is 
employed here also, so that the current 
can be withheld till the explosion cham­
ber is shut off from the outside air. The 
combustion chamber is connected with a 
mercury manometer, which shows the al­
teration of pressure that takes place dur­
ing the burning of the methane_ 

The warming of the gas mixture causes 
at first an increase of pressure, which 
decreases to a diminished pressure in ex­
act ratio with the absorption by the 
caustic potash of the products of com­
bustion_ 

The burning of the methane takes two 
minutes, therefore the electric current 
which heats the platinum spiral is auto­
matically interrupted at the end of two 
minutes. At the expiration of one more 
minute the apparatus has cooled off suf­
ficiently for the manometer to be read. 
The manometer can be so gaged that the 
methane content can be immediately read. 
It can also be connected with an alarm 
arranged to indicate a given percentage 
of methane in the air. 

The greater the danger of explosion 
the quicker the apparatus shows it. This 
is a special advantage of this new test­
ing process. The degree of diminution 
of pressure read on the manometer was 
8 millimeters for 0.5 per cent of methane, 
46 millimeters for 3 per cent, and 100 
millimeters for 6 per cent, the lowest 
boundary for explosion. 

Another advantage of the apparatus is 
that all its parts are easily packed in a 
box. A simplified form, called a " Wet­
termes-Iampe," has a rubber bulb in place 
of the metal suction force pump, and is 
also provided with an incandescent lamp, 
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The engine in the power plant is the heart of 
the factory. From it pulsates the energy that 
furnishes the life blood to your business. It must 
be reliable, dependable and afford continuous 
operation. Choose for your power plant the 

Bessemer Oil Engine 
(Awarded Gold Medal Panama-Pacific Exposition) 

These engines have won their reputation through sheer 
merit. covering a period of time that proves their enduring 
qualities. They are built .for strengt.h and to. stand the 
strain of continuous operabon. Burnmg fuel o:ls of a low 
grade. the cost per H. P. is less than any other motive 
power. with the possible exception in certain instances of 
water power. 

The BesseIller Gas Engine Co. 
14 York Street Grove City, Pa. 

Our complete Itne: Fud Oil Engines from 
15 10 200 H. P. Ga3 Engines, 5 to 350 H. P. 

Kerosene Engine.s, 2 10 10 H. P. 

4 H.P. Cushlllan Weighs 
Only 190 lbs. 

8 H. P. 2-CyJinder Only 320 Ibs. 
Discussing light-weight motors re­
cently, the Seientific American said: 
'Efficiency means light weight, re­

duced friction, andaboveeverythiug 
else, lowered operating cost." 
Cushman Light-weight Engines are 
today recognized as the l e a d  in g 
American light-weight, high efficiency, 
all-purgost) motors, cha1!enging com- 4 H.P. 
parmon il1f nrinimum weight p e l'  
hOl'Sepower. reduct!d frictIon. quality of material 

and workmanship and cost of operation. Sizes 
Double 4 to 20 H. P. Throttle Governor. Cylinder Sehebler Carburetor. Forced Water Cool-

:e�g:" ing System. Moving parts enclosed 
320lbs and run in bath of oil. Not cheap . 

engines. but chea!!.i.!' the lon� run. 
ENGINE BOOK FREE. 

CuShDlan 
MotorWorlis 

884 No. 21st St. 
UNtO LN . N E B. 

EXPERIMENTAL SCIENCE 
Elementary, Practical and Experimental 

Physics. By George M. Hopkins. 2 volumes. 
6 �x9� inches. Cloth. 1.105 pages. 918 Ulustrations. 15.00 

This work treats on the various topics of 
physics in a popular and practical way and 
contains a fund of trustworthy scientific in­
formation? presented in a clear and simple 
style. In the latest edition, the scope of the 
work has been broadened, presentin� the more 
recent developments in modern science. which 
will assist the reader in comprehending the 
great scientific questions of the day. 

MUNN & CO .. INC., Publishers 
Woolworth Building New York City 

»o�� TI1row Away 
�v,. Wo"""re.s 

YOU CAN GET 5,000 MILES 
MORE SERVICE OUT OF THEM 

For over three yeats Europe:m motorblts have been getting 

ih�: �(�b�::e; ��d��l;;r�:�s�f 
their tires by ''half-soling'' 

In eight months 20.000 Arnel iean motorists have followed 
their example and are saving $50 to $200 a year in their tirt� expense. 
WE DELIVER FREE :�

t
::;\:e :

e
:;r::iO:!j 

allow you to be the judge. Durable Treads double the life 
of your tires and are Bold unde-r a signed guarantee for 6.� mile!, without puneture. Applied in your OWIl garage 
in thIrty lmontes. 
SPECIAL DISCOUNT ��!'"'te;�to,:,;

t .. .,;stsfi': 
shipment direetfrom futory. Don't take any more chances 
with your tires. Mail the coupon Today and find ont how to 
get 5,000 more miles out of them. .-Mall ThIs TodaY-Save the lliscount" COLORADO TIRE lit LEA.THER CO. , • 346 Tread Bld9'�'�:���orthC13d���n:��rtyt!�k Bldg., Chicago • 

t ma���=�i�P':r�� withoutobligatioD. full infor- t 
• Na ..... . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . • .Address. ............... ...... . . . . . . . . . .. . . . . . . . . . . . . . .. • 
• . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . L:v:;:.�.:;�.�.;;.;.�.;;;.� 
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so that it can be used as a mine lamp. 
The chief tester can be connected in a 
simple manner with a registration ap­
paratus so as to work automatically. 

The apparatus can also be used to test 
the presence of other inflammable gases, 
such as hydrogen and ordinary illuminat· 
ing gas. 

NEW BOOKS, ETC. 

COMMUNITY DEVELOPMENT. By Frank 
Farrington. New York : The Ronald 
Press Company, 1915. 8vo. ; 257 pp. 
Price, $1.50. 
It is indeed a good work which the author 

would further-to make the small town a bet­
ter place to live in, and a better place in which 
to do business. His suggestions will enable the 
local business men's organization to start right, 
and to meet that problem which sooner or 
later is sure to arrive--the question of what 
to do next. They are assisted in finding out 
what their particular community most needs, 
and how to supply those needs. It is demon­
strated that in many ways the small town 
may have the advantage of the larger one, 
particularly if there is intelligent cooperation 
in town affairs. Wise advertising and an 
occasional celebration will do wonders. The 
preacher, the doctor, the lawyer, aU may learn 
through the pages of Mr. Farrington's chatty 
dissertation how best to avail themselves of 
the little town's opportunity while in turn 
contributing his share to the common happi­
ness and prosperity. 

THE ENGLISHWOMAN'S YF..AR BOOK AND 
DIRECTORY. 1916. Edited by G. E. Mit­
ton. London : A. & C. Black, Ltd. 8vo. ; 
408 pp. Price, 2s. 6d. net. 
The influence of the war is plainly apparent 

in this thirty-fifth issue of the Year Book. 
The section dealing with sports and games 
has heen discontinued, and the space devoted 
to the more serious activities of Englishwomen 
as these bear upon national liberty and the 
same standard of honor between nations as 
between individuals. American women who 
wish to keep informed upon English law, social 
problems, and modern movements as they re­
late to woman, will find the Year Book edifying 
and instructive. 

HEATON'S ANNUAL. The Commercial 
Handbook of Canada and Boards of 
Trade Register. 1916. Toronto : Hea­
ton's Agency. 12mo. ; 504 pp. Price, 
$1.25. 
The twelfth edition of this Annual succeeds 

In placing before the public an astonishing 
amount of information on things Canadian. 
It is a political " Who's Who," and a financial, 
commercial and banking guide ; it describes 
leading towns and indicates local opportunities. 
Among the many useful statistics offered are 
tables dealing with population, illiteracy, rail­
ways, the public debt, fur farming, and nu­
merous other conditions and activities. A 
noteworthy feature is the economic bibliography 
of government reports and standard publica­
tions relating to the Dominion, under the signi­
ficant caption, " Where to Find It." 

THOUGHTS OF BUSINESS. By Waldo Pond­
ray Warren. Chicago : Forbes & Com­
pany, 1916. 12mo. ; 260 pp. Price, $1. 
This is the business man's Book of Proverbs. 

That executive in embryo--the office boy, and 
the haughty magnate who commands his hum­
ble services, alike might profitably start the 
working day by reading one of its terse chap­
ters. These put forward the highest ideals 
without for a moment losing touch with the 
practical-a most unusual achievement in in­
spirational writing. The pages are starred 
with anecdotes that light up obscure places and 
not infrequently radiate wholesome humor. It 
Is a book which makes one wish to meet the 
author and thank him in person for the genuine 
help he has extended. 

THE AUTOMOB)LE BOOK. By Charles E. 
Duryea and James E. Homans. New 
York : Sturgis & Walton Company, 
1916. 12mo. ; 348 pp. ; illustrated. 
Price, $1.62 postpaid. 
There are innumerable books on the auto­

mobile, but this association of a skilled writer 
with the pioneer of the industry brings out 
certain points of superiority over the average 
treatise. The work carries a most concise 
explauation of engine details in plain language, 
and adds to this the fullest information on 
the construction, operation, and care of the 
car. The handy size of the volume Is an addi­
tional recommendation, and it should prove 
extremely popular among owners and drivers. 

EXPERIMENTAL WIRELESS STATIONS. Their 
Theory, Design, Construction and Oper­
ation. By Philip E. Edelman. Published 
by the Author, Minneapolis, Minn., 
1916. 8vo. ; 272 pp. ; illustrated. 
Designed especiaUy for experimenters, this 

account of sharply-tuned wireless installa­
tions which comply with the new law should 
fill a definite need. .The author alms at es­
tablishing a standard design for amateur sta­
tions, and addresses only those who pursue 
the art in a serious and business-like spirit. 
'The prinCiples upon which the systems are 
based are set forth in some detail, and the 
treatise, which includes wireless telephony and 
quenched spark systems, should be directly 
useful to the earnest amateur. This is a 
third and revised edition. 

The $ 1 00.000 Man Who 
Went to School Again 

THIS is an . inspiring story of a 
big-minded business man. Some 
men regret that their training in 

business is not complete. Some men 
never even realize it. This man 
realized it. but he did no regretting. 
Despite his wide experience. despite 
his huge income. he left his business 
for a year while he learned the 

fundamental principles t h a t  were 
back of his income and back of his 
experience. so he could control them. 
The problems he had to solve in his 
business were far more complicated 
than those listed below. If  any man 
cannot answer them. however. he 
should let the story of this business 
genius sink in. 

By comparison of a series of 
financial statements, can you tell 
whether the business is going as 
it should. and then put your 
finger on the weakness or ) 

Can you answer a letter of 
complaint so as to satisfy the 
complainant and yet preserve ) 
the firm's prestige • • • • 

Do you know why most inex­
perienced promoters fail in try­
ing to raise money for a new 
bu�ine�. and how to avoid ) 
therr mIstakes • • • • • • 

strength shown • 

Can you build up a safe. yet 
efficient series of collection ) 
letters • • .. .. • • • • .. 

Do you know how to satisfy a 
bank as to your deserving a ) 
loan • • • • • • • • • • 

Do you know what facts to get 
in order to figure the percentage 
of its sales that a business can "\ 
alford to spend for advertising r 

Many Big Men Doing The Same 
The brainiest men in America today are doing and how you can profit-are explained in the free 

what he did, for exactly the same reason he did it. book. "Forging Ahead in Business." To get it dip 
The only difference is that they do not now have the coupon below. 
to leave their busin�ss as thi� man did. .Instea�, How Men Make Good the Alexander Hamilton Institute now brmgs thiS 
business training right to their desks or to their 
home r�ding tables. 

The Advisory Council 
, judge E. H. Gary, Chairman of the U. S. Steel 
Corporation; Frank A. Vanderlip, President of the 
National City Bank; john Hays Hammond, the 
great engineer; joseph French johnson, Dean of 
the New York University School of Commerce; and 
jeremiah W. jenks, the statistician and economist, 
compose the Advisory Council. 

The motives that prompted more than 35,000 
men to this action; how they are profiting by it-

More than 35,000 men in all have enrolled. What 
our Modern Business Course and Service has done 
for its subscribers will probably never be known in 
its entirety. But daily there filter into the head­
quarters in New York many intensely human 
stories, showing how men are helped. 

One day you hear of a brilliant lad of twenty-two 
in a big New York bank. rising to a $9,500 job, and 
giving credit to the Institute for his success. 

The next day a factory manager writes that the 
Course has just helped him save his firm $7,000 a 
year and that " a fair slice" of this went to increase 
his salary. 

The next day a man in a Western concern tells 
how he saved the firm $37,000 a year hy one sug­
gestion. and what happened then to his salary. 

These are only typical cases. There are literally 
hundreds of them described in the 128 page book, 
"Forging Ahead in Business," which we will send 
you free. ALEXANDER HAMILTON INSTITUTE� . � ' ;' �6:.A�:�:e 

_ _
_ _  �:.�o.::.k

_
C:t::. ' Cl,. � I Send me "Forsinc Ahead in 8nsin ... " FREE 

, ;  , ,,''' I 
", " t;w _ \ 1 

'.;,:" .. : Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 Business 
I Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I I Business 
I Position • • • • • • • • • • • • • • • • • • ••• • • • • • • • • • • • • • • • • •  

Face-Insurance For Business Men 
This is the day of insurance. 
Insurance against death, accident, sickness, fire, and flood 
transforms hazard into security. . • 
A 25-cent tube of Mennen's Shaving Cream, If used accordmg 
to directions, insures your face for months against the hazards 
of the old laborious shave. 
The modem man gets jobs, promotions, contracts, pretty 
much "on his face." 
From canvassing to conference, the face expresses much of 
that subtle, potent force of personality that proves so effec­
tive in every commercial contest. 
Mennen's Shaving Cream emancipates the face from mo�t of 
the woes of the daily shave and makes it fit and ready for 
its important share in the day's work. 
It reduces the time of the shave 50 per cent, and the trouble 
75 per cent, compared with other forms of shaving soap. 
The rich, creamy, instant response of its remarkable lather 
will soften a stiff beard without "mbbing in." It can be used 
effectively with either hot or cold water, hard or �oft. It 
saves honing-restores the usefulness - of many � dIscarded 
razor blade. Dries very slowly and does not re(J1�:Ir� fre.quent 
re-Iathering. Contains no free caustic, thus ellmmatmg 
all smarting and the need of a lotion after the shave. 
Use only Mennen's Talcum for Men at the finish, 
the only talcum powder ever made exclusively 
for the use of men. Its natural or neutral 
color does completely away with that 
objectionable pallor left by the pure 
white talcum powder. 
Gerhard Mennen Chemical Co. 

Laboratories 
1715 Orange St., Newark,N .J. 
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Electrical 
,Products and . . ' 

Serves more people in more 
ways than any I nslilution 
of its k.ind in the world. 

J-M Materials 
(or the Electrical Industry 

Service, Subway and 
Transformer Boxes; 
Fuses, Line Material; 
J-M Air Brake Cylin­
der Packing Expander 
Rings; Insulating Ma .. 
terials; J-M Fibre Con-

SERVICE 

If You Use Electricity, You 
Can Use J-M Electrical 

Products Profitably 

you may own a plant, run one orhe1p oper-
ate it. You may represent a Light & Power 

Company or be one ofits subscribers. You can 
profit by using the J-M Products listed here 
-in the generating station and factory, on 
the pole line, in the cabin of the wireless oper­
ator, even under the hood of your motor car. 

When you buy a J -M ElectricalMaterial you 
are buying the best that can be made for its purpose 
and along with that purchase goes the protection of 

J-M Responsibility 
duit; J-M Ebony As­
bestos W o o  d; J-M 
Transite A s b  e s  t o  s 
Wood; "Noark" Uni­
versal S e r v i c e  and 
Meter Protecti ve Sys­
tem; J-M F r i c t i o n  
Tapes a n d  Splicing 
Compounds ; J-M Dry 
Batteries; Lighting 
Systems; J-M Arc De­
flector; Vulcabeston 
Insulation; J-M Me­
tallic Sand Spout. 

The moral obligation of this nation wide 
organization to stand sponsor for the performance 
of its products. 

And this applies whether you buy 10 miles 
of underground conduit, the lighting of a big build­
ing or a fuse for your house lighting. 

J-M products travel every path where 
electricity leads. They lead in all paths where 
electric energy takes them. 

Atlanta H. W. JOHNS-MANVILLE CO. St. Louis 
RaltimoreCincinnati Detroit Los Angeles MinneapoliS Omaha Salt Lake City 
Boston Cleveland Galveston Louisville Newark Philadelphia San Francisco 
Buffalo Columbus Indianapolis Memphis New Orleans Pittsburgh Seattle 
Chicago Denver Kansas City Milwaukee New York Portland Toledo 
THE CANADIAN H. W. JOHNS-MANVILLE CO., Ltd., Toronto, Montreal, Winnipeg.Vancouver. 

DON'T wait until you get a lump in your 
throat-when your brake lining won't 

hold at the sight of some impending danger. 
Think of friction when you take your car to 
the garage to get the brakes re-lined; say tothe 
man you must have Thermoid-the all-friction brake 
lining-friction from surface to surface-through and 
through. That precaution may be the means of sav­
ing your life-you r  car-the lives of others. 

Thermoid is made of best quality, long-fibre Canadian Asbes­
tos spun on brass wire. It is woven into cloth, folded, stitched, 
then hydraulically compressed into one homogeneous mass. 
Thermoid will grip and hold your car u ntil it wears to paper 
thinness. Demand Thermoid. 

TherDlOld Rgbbu eomparm Trenton, N. J. 
Malee ... 01 "a_au Tt..es. The .. mold Radlato .. H_ and tJal'd_ H_ 

Kindly keep your queries on separate sheets 
of paper when corresponding about such mat· 
ters as patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques­
tions, as in many cases they have to be reo 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 

(14056) A. R. L. asks : Have you any 
supplements containing articles on the prepa­
ration of phosphorescent sulphides ; also on the 
preparation of phosphorescent salts by the 
action of cathode rays, or in any other man­
ner ? A. We have no articles in the Sup. 
on the preparation of phosphorescent sulphides. 
The phosphorescent calcium sulphide is pre­
pared from clean oyster shells and flower 
of sulphur. The shells are calcined to drive 
off the moisture and destroy the animal mat­
ter. Pulverize the clean portions. Put into 
a crucible alternate layers of the ingredients. 
Cover the crucible and heat to redness for 
half an hour. Cool slowly with the cover 
on. Keep the sulphide in a stoppered bottle. 
Barium Sulphide may be made in a similar 
way from native barium carbonate, Witherite ; 
and strontium sulphide from native strontium 
carbonate, Strontianite. A valuable article 
upon Phosphorescent Bodies may be had in 
the Sci. ,Am. Sup. No. 1684, price ten cents, 
which can be had from the H. W. Wilson Co., 
39 Mamaroneck Avenue, White Plains, New 
York. 

( 14057) A. W. asks : 1. Does a given 
amount of electricity flow faster or slower 
through the same size and length of wire at 
DoC. or at 100°C. ? And explain why. 2. 
When a watch is laid on a table and one put­
ting one's ear on the table a few feet from the 
watch, the sound of the watch running can 
be heard. How does the sound travel from 
the watch to the car ? 3. Sound waves 
travel faster in hot weather than in cold 
weather ; do they travel farther, also ? A. 
1. The resistance of a metal to the flow of 
eledricity increases with a rise of temperature. 
A metal would retard the flow of electricity 
as it was heated. Less electricity would flow 
through a hot wire in a given time than 
through the same wire when cold. With car­
bon the reverse is true. At a high tempera­
ture carbon has less resistance than when 
cold. Some alloys have very slight change 
of resistance with heating. Manganin and 
Constantin have practically no temperature 
coefficient. 2. Sound travels through wood 
much better than through the air, so that 
you hear the watch through the table to a 
greater distance than through the air. 3. 
The distance to which a sound may be h eard 
depends upon the energy which is given to the 
sound. With a high velocity the sound would 
tend to travel to a greater distance, but the 
acoustic transparency of the air at the time 
is an important factor in determining the 
distance to which any sound may be heard. 
The question is not a simple one. 

(14058) C. C. C. asks : 1. C claims 
that the sun is a source of heat and light and 
that the closer we get to it the warmer we 
will be and that the farther we get from it 
the less heat we get. H claims the reverse, 
that the closer we get to the sun the colder it 
is, and vice versa. Who is righ t ?  2. C 
claims that the point blank range of a rifle 
is the exact distance it wiIl carry up to a 
straight line without any drop in the missile, 
that a modern high power rifle with a point 
blank range of 1,000 yards will actuaIly carry 
up to that distance without any adjustment 
whatever of the sights. H claims that the 
earth's attraction takes effect on any missile 
fired from any gnn, and that it begins a down­
ward conrse from the instant it leaves the 
rifle, and in order to shoot 1,000 yards the 
sights must be adjusted to shoot that distance. 
Who is right ? A. 1. All astronomers believe 
that the sun is the source of light and heat 
and that it becomes hotter at a less distance 
from the sun and colder at a greater distance 
from the sun. Some poet has written of the 
remote planets, " One moment's cold like theirs 
would chill our bones, Freeze our heart's blood 
and turns ns all to stones." 2. The Century 
Dictionary defines " A  Point-blank Range " as 
the distance a missile will carry before striking 
the level from which it is fired, the axis of 
the gun being horizontal. The modern high . 
powered rille with its rotating pointed pro­
jectile will carry a long distance at point­
blank range_ 

(14059) L. G. L. asks : The writer 
desires to learn the different principles in­
volved in electric water heating. Particularly 
those devices wherein an electrically charged 
body or current is immersed in or passed 
through the water, either from a storage bat­
tery or street current. A. When an electric 
current is passed through a coil submerged 
in water, all the current is converted into heat 
and applied directly to the work of heating 
the water. There is the least loss in this of 
any mode of electric heating. The coil is 
usually encased in a German silver tube, and 
has a flexible double conductor to connect it 
to the circuit. The coil does not constitute 
a charged body. A current of electricity flows 
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through it just as it does through any circuit 
of wire. There is a leading in and a leading 
out wire for the current, and the heat is pro­
duced by the resistance of the conductor, and 
the amperes of the current, according to the 
law that the heat is proportional to the re­
sistance, the square of the current and the 
time. 

(14060) M. M. O'C. asks : Will you 
please tell me through your " Query " column 
how cold must it be to be twice as cold as 32 
degrees above zero. A. There is no definite 
scientific meaning to the phrase " twice as 
cold." Warmer means more heat, and colder 
means less heat. Twice as cold may, however, 
be taken to mean half as hot. The degre('s 
of the thermometer as ordinarily used only 
imply relative intensity of heat. They do 
not express quantity of heat, as does the ex, 
pression " twice as cold." There is a scale, 
called the Absolute Scale, in which the degrees 
are related as quantities. Its zero is called 
the absolute zero temperature. A body cooled 
to this zero will have no heat remaining in 
it. This zero is 459 degrees Fahrenheit, belo", 
the , ordinary Fahrenheit zero. A body at 1 
degree absolute will have a certain quantity 
of heat in it, at 2 absolute it will have have 
twice as much heat in it. 32 degrees Fahren­
heit is 491 degrees absolute, and half of this 
is 245.5 degrees. This may perhaps be called 
half as hot as 32 degrees Fahrenheit. The 
Fahrenheit zero was fixed arbitrarily at the 
temperature of melting salt and ice. It has 
no natural nor scientific meaning. We had 
this question many times ten years or 
more ago. At that time the Chief of the 
Weather Bureau gave this answer to an in­
quirer, " The expression ' twice as cold ' has 
no definite meaning, and is not used in sci· 
entific language, nor in rational popular Eng· 
lish. We simply say ' warmer ' for more heat 
and ' colder ' for less heat. He then showed 
as we have done how the absolute scale might 
be applied to the case, and proceeded as fol­
lows ; " It is not possible to say anything 
more definite than this, as the expression 
' twice as cold ' can have no real significance 
untn a scale for measuring cold has been 
adopted. Heat is measured upward from the 
ahsolute zero of temperature, but cold must 
be measured downward from some arbitrary 
point that has never yet been defined." 

(14061) J. S. H. asks : As the result 
of a discussion it has been decided to refer 
the matter to you for arbitration. The query 
being the cOD;lposition of carbons, such as 
are used in motion picture lamps. 

1. What is the base of the article, carbon 
as found in coke or in its purer state of graph­
ite? 2. Does clay of any sort enter into the 
composition ? If so, w ha t is its purpose ? 3. 
How are carbons formed (in molds or through 
a die) ? 4. How is the hardness of carbons 
controlled ? 5. What temperature is used in 
heating ? A. Arc light carbons are made of 
graphite, pulverized and mixed with some bind­
ing substance, such as tar or even cheap mo­
lasses, and then forced into molds with great 
pressure. The soft rods are now baked in a 
furnace without access of air till all the ma­
terial is reduced to carbon. Clay would not be 
used in carbons since it would reduce the power 
of burning the carbons. Clay is silicate of 
aluminum largely and this is very difficult of 
reducing to its elements. The compression 
in the molds makes the rods compact and 
hard. The red heat of a coal furnace is 
used, probably 20000 Fahr. or perhaps higher. 
Descriptions in fuIl of the making of carbons 
may be found in Sup. Nos. 1553 and 1827, 
which may be had from the H. W. Wilson Co., 
White Plains, N. Y .. at ten cents each_ 

(14062) K. H. asks : 1. Will you an· 
swer a question or two for one of your con­
stant readers ? What is the shape of a lig;lt 
wave? We are told in the text books that 
light waves are transverse ripples in the 
ether. Very well. We are also told that 
waves move outward from the light source in 
spherical shells. All this is very confusing, 
indeed. If we hold a bell out in the field 
and strike it, longitudinal waves move outward 
as spherical shells, and that is very easy to 
understand, but how transverse ripples can 
move outward from the light source as spher· 
ical shells is by no means easy to understand, 
and what becomes of the statement that light 
moves in straight lines ? 2. Are there 
any books in print dealing with magnetism in 
the light of the electron theory ? What are 
they ? I am a book buyer, and I know that 
you sell books. I am a private buyer, how­
ever, but I have many scientific worl{s. g. 
Are the ether waves that give us the wireless 
telegraph circular or spherical waves ? I am 
t(>ld that the wave length may be several 
miles. Is that true ? That would seem to 
mean that the wave itself has the form of an 
oscillating sphere, and that the first wave 
has advanced that distance before the second 
wave starts. Can that be true ? I have at­
tended lectures by advanced monists, and they 
make one's head feel like a bee hive. Re· 
cently one of these lecturers explained that 
the person who claimed that the electron has 
an independent material nucleus must produce 
some positive proof, as all the proof we have 
of the electron is its electric charge, some 
kind of disturbance in the ether. Can all 
these things be ? A. 1. You may be helped 
to imagine the motion of a light wave by con­
sidering a wave motion in water. The water 
moves up and down, the wave moves over the 
water. If you drop a pebble into a basin of 
water you can see waves proceed from it to 
the sides of the basin. From the point where 
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A Combi n a t i o n  Dovetail 
Tongue and Groove Plane 
This most novel Plane at one setting cuts a dove­
tail groove, and in the other setting-a dovetail 
tongue to match. Not only common dovetail 
joints as shown in the iIluotration above, but ir­
regular dovetail joints of all kinds can be made 
with its use. The Operations are simple and the 
accurate perfect fitting joints obtained, both 
parallel and tapering, demonstrate at once the 
utility of this unique and original tool. 

P R I C E  $6.00 
A very practical tool for Pattern Makers, Cabi­

net Makers and Carpenters. 
Complete Deacription Upon Requeat 

STAN LEV RULE & LEVEL Ca. NEW BRITAIN. CONN. U.S.A. 

Boys, 
Get a 

Simonds 
Prize 
Tool 
Cabinet 

It contains a complete kit o f  standard carPenters' 

tools with which you can build a desk, canoe, bookcase. 
row boat, and many other useful things tha� every boy 

wants. You can either buy it of your hardware dealer 

-tf he hasn't Lt. of us---or you have a good chance of 

getting It for nothing by competing In our Prize Con­

test for the boys who during the next two months can 

build with carpenters' tools of any make the most use-­
tul or ingenious articles of wood. With thls complete 
tool kit and our free booklet, "The Professor and the 
Saw," which contains tull directions with plans and 
speclftcations for bundlng many useful things, you can 
make splendid use of your energies and enjoy yourseIt 
Immensely. 

are Included In the tool cabinet, because they are un­
surpassed for all professional and amateur uses in shop. 
home, or school. Simonds Saws are made of the finest 
materials and perfect workmanship, cut fMt and true 
through the toughest wood, run easily and smoothly 
with no binding or scraping, and hold their razor edge 
and fine set for a long time. All are fully guaranteed 
and will Btand hard usage. 

"If 1IOU want saws that cut U�. diamonds 
Ask for saws that are branded Simonds:· 

Write to Dept. 9 for particulars and free specifica­
tion blanks of the Prize Contest, and for our booklet. 
"The Professor and the Saw:' No expense whatever. 

SIMONDS MANUFACTURING COMPANY 

FITCHBURG, MASS. 

5 Factories 11 Branch ... 

BUY MOTORS ON FACTS ! 
I FOR over 20 years we have been I 
I successfully designing and build­

ing high grade motors of all sizes, for I 
all speeds, for all purposes. Our big I business has been built on one thing I well done-motors. These facts should 

I mean much to you. I I Don't Take Chances I 
I Inefficient motors mean power 

waste, costly breakdowns, delays, I 
money los.es. Why experiment ? Let I us tell you how we have solved motor I 
problems for hundreds of manufactur-

I ers the country over. The facts will I interest and help you. 
Write today. I I 

I I 
I I 
I I 
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the pebble strikes the water, you may draw 
as many straight lines as you please out to 
th" sides of the basin. Along these lines the 
wave fron t will travel. The en tire wave 
frunt will be a circle, uut any element or 
minute portion of the wave front is moving 
outward, a straight line. In this way a water 
wave proceeds outward from a point in 
sl raight lines, but the wave front is circular 
wllenever the disturbance is produced at a 
point. Now suppose a small ball is up ill the 
air, white hot. Light will proceed from it ill 
waves just like those of water. The vibra­
tions are crosswise of the motion of the wave. 
rrhe wave is a transverse wave. Lines may 
he drawn outwards from the ball in every 
direction. These lines will comprise a sphere 
if they are equal in length. Any small portion 
of the wave front will travel outward from 
the hall along one of these straight lines. The 
cntire wave front is a spherical shell. Any 
element of the wave motion is traveling along 
the straight line drawn outwards from the 
hall from the point at which this element of 
the light started. We trust this may he clear to 
you. Any small portion of the light which 
goes from a lamp to my eye goes in a straight 
line, but all the light from the candle goes 
out in spherical shells over all the space in 
which the candle is visible. 2. The new 
edItion of Thompson's Elementary Lessons in 
Electricity and Magnetism, just issued, which 
we send for $1.50, gives the new theories of 
magnetism and electrons. 3. The waves of 
wireless telegraphy are considered to be trans· 
H�rse waves like light waves but of much 
greater wave length. If a wave has a length 
of a mile, the second wave will start when 
the froIit of the first is a mile away. Since 
the speed is nearly or quite that of light, 
I his presents no difficulty. A wave ten miles 
long will pass out in 1/18000 of a second. 4. 
We hold no brief for the monists and must re­
fer you to them to explain their views. 
Doubtless they will be willing to discuss them 
with you. 

( 14063) F. H. asks : 1. Can I 'make an 
apparatus for measuring the relative intensity 
of day light at different times (not the candle­
power) ? If not, will you explain how it is 
done ? 2. A friend and I want to communi­
cate by telegraph. Will you kindly ex­
plain the apparatus used for telegraphing on a 
fine uninsulated copper wire with induction 
currents ? Could a railway be used because of 
the relatively great resistance of iron to high 
frequency currents, but, as these travel upon 
the surface of a conductor, could not zinc 
covered fence wire be used for short dis­
tances ? 3. Since the yellow flame of an oil 
lamp and the carbon filament lamp give the 
softest light for reading I would like to know : 
which woulu be most efficient, 1, the carbon 
filament lamp, or, 2, a highly incandescent fila­
ment lamp with a ray filter or a colored re­
flector ?  4. In the process of making silage 
is the heat sufficient to kill alI the life or 
vitamines of the raw material ? A. 1. You 
can measure the relative intensity of daylight 
with any form of photometer, as compared 
with the light of a candle. The relative in­
tensity is usually expressed in candles. You 
will, however, find the light very different at 
different distances from the sun, and you 
should record the number of degrees from the 
sun, approximately at least. You can obtain 
a photometer from dealers in physical ap­
paratus. You may find a portable form es­
pecialIy adapted for work out of doors. 2. 
You can use the rails of a track or the wires 
of a fence for a telegraph line. A zinc coat­
ing on the wire will have no effect upon the 
transmission by the wire. We have no diagram 
of connections to send you. 3. The tungsten 
filament lamp is more efficient than the car­
bon filament incandescent lamp. Its strong 
light may he toned down by the use of semi­
opaqne shades to diffuse the light. These can 
be had from dealers. A mode of lighting, 
called the " semi-indirect " system, is very 
pleasant. 4. Dairymen now seek to have the 
silage kept as sweet as possible so that little 
acid and no disagreeable odor may be produced. 
This is brought about by cutting the corn 
fine, packing it while rather dry, and filling 
the silo slowly so that it will be packed down 
as closely as possible. The silage then heats 
spontaneously to a temperature above 122 
deg. Fahr. which kills all ferments and pre­
vents further chemical action. 

(14064) R. B. C. asks : Would you 
kindly inform me what theory or theories are 
held to account for star-twinkle? A. The 
twinkling of the stars 
steadiness of the air. 
weather, and when a 
It is also due to the 

is produced by the un· 
It is greatest in cold 

high wind is blowing. 
fact that a star is a 

shining point and has no sensible disc. For 
this you should consult Todd's New Astronomy, 
which we end for $1.45 postpaid. You will 
find many interesting explanations of as­
tronomical matters in this book. 

( 14065 ) F. E. F. asks : What becomes 
of the current in the primary of a transformer ? 
It seems to me that since it is changed into a 
current of another voltage in the secondary 
it ought to disappear in the primary, else where 
does the induced current come from in the 
secondary ? Does not the induced current in 
the secondary itself induce back a current 
in the primary, thereby strengthening the in· 
ducing current ? Moreover, would not induc­
tions pass back and forth between the coils 
an indefinite nnmber of times like the reflec­
tions in a pair of parallel mirrors ? But then 
would not the result be zero at least so far 

Lake Shore DriVe. Lincoln Park System, 
Chicago, Ill. Reconstructed with Tarvia. 

After Six Years 
on Lake Shore Drive-
The Lake Shore Drive in Chicago is one of 
the busiest macadam boulevards in America, 
carrying an enormous automobile trallic day 
and night, for it is practically the sole outlet 
for ail such vehicles from the "loop" or busi­
ness district to the entire north side of the 
city and the great chain of north shore 
suburbs beyond. 

In 1909 the dust nuisance and wearing-out 
nuisance was insufferable, yet to abandon 
macadam would spoil the character of the 
drive. The Park Board, accordingly, tried 
T arvia, although there was some skepticism 

as to the ability of any bond to withstand 
this trallic. The old macadam was scarified 
and resurfaced, using "Tarvia-X" as binder. 
After six years of desperate travel, .there was 
nothing seriously the matter with it. A light 
inexpensive coat of "Tarvia-A" and stone 
chips in 1915 renewed the surface and it is 
now better than ever. 

The principle holds everywhere - plain, 
brittle, dusty macadam is out-of-date under 
modem automobile trallic. T arviated-mac­
adam must take its place. 
Illustrated booklets free on request. 

Special Service Department 
In order to bring the facts before taxpayers as well road conditions or problems in your vicinity the 
as road authorities. The Barrett Company has matter will have the prompt attention of experi. 
organized. a Special Service Department, which enced engineers. This service is free for the asking. 
keeps t:.p to the minute on all road problems. If you want better roads and lower taxes I thit"'t. 
If you: will writc_ to nearest office regarding Der-artment can greatly assist you. 
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St. Loui. 

Chicago 
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Detroit Birmingham 
,Salt Lake City 

Philadelphia Boston � 
Kansas City Seattle - P'-� 

Company Minneapolis) Peoria .... 

THE PATERSON MFG. CO .. Limited: Montreal Toronto Winnipeg Vancouver St. John. N. B. 
Halifax, N. S. Sydney. N. S. 
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Klaxons on 
D raw b r i d g es 
Signal Boats 

ON the big drawbridges of the 
New York, New Haven and 
Hartford Railway, Klaxon auto­

mobile horns are installed. 

When the bridge is about to close 
the far-carrying Klaxon note tells the 
shipping craft to hold up, so that the 
trains may pass. 

Similarly the signal to go ahead is 
given-after the bt:idge is again open. 

The Klaxon is "the horn of a thou­
sand uses" -but its great everyday use 
is by more than 600,000 automobilists 
who depend on it to say "car coming ; 
look out" to pedestrians and vehicles 
ahead. 

otis JUPIJeplate is -l your protection 
againstsubsntution 

So general is the use of Klaxons on 
automobiles that the word has come to 
mean _ "auto horn"- and many horns 
that are not Klaxons are sometimes 
sold as Klaxons to unsuspecting motor­
ists. The way to be sure is to look for 
-and}ind-the Klaxon nameplate. 

There is a Klaxon for every kind and 
size of automobile-for trucks, motor­
cycles and motor-boats, from the Hand 
Klaxonet at $4 to the large Klaxon at $20. 

Klaxons are made only by the Lovell· 
McConnell Mfg. Co. , Newark, N .  J.  

LIFT THE HOOD AND SEE IF 
THE H O RN ON YOUR CAR BEARS 
THE KLAXON NAME-PLATE. 
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A 

THERE is a 
certain very 
c o m fo rt i n g  

feeling o f  pride and 
satisfaction in the 
o wn e rs h i p  of a 
D e l c o  Equi pped 
Car. 

T h e  simplicity 
an d ease of con­
trol-the quick re­
sponse of the start­
in g m o t  0 r-the 
unfailing efficiency of 
the g e n e rator-the 
a m a z i n g  flexibility 
and reliability of the 
ignition -the sturdi­
ness and f r e e d o m  
from tro u b le of the 
entire system all ap­
peal strongly to the 
man or woman who 
appreciates t h e  su­
preme enjoyment of 
motoring. 

There are DOW JIlOre than 325.000 thorough­
ly satisfied owners of 
Deleo Equipped Can! 

The Dayton Engineering 
Laboratories Company 

Dayton, Ohio 

Distinctive 
Makes Your Building Different 

A house that's "just brick" is cold, repel­
lent. Make yours more beautiful. Weave 
the wondrous hues of a Turkish or Persian 
rug into your walls by using 

<J. reenaal@Th!g13.rick 
Owing to the peculiar face texture each brick casts its 

own lights and shadows. This produces in the finished wall a 
magnificent effect impossible to secure In any other way. 

Furnished in Buff, Tan, Brown. Old Rose and Red. The 
desira bility of these brick is shown by the fact that their 

greatest consumer is New York City notwithstanding 
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as the current in the secondary is concerned 
since both currents have to contend with self­
induction ? In the above I am supposing the 
lines of force to increase in number. But 
when they decrease what prevents the currents 
in both primary and secondary from building 
each other up indefinitely by induction and 
self-induction, the direction of the self·induced 
current being now identical with that of the 
inducing current, and not reacting against it? 
Do you call the current induced in the secon­
dary of a transformer a true alternating cur­
rent, seeing that there are two pulses in one 
direction, followed by two pulses in the op­
posite direction ? A. The current which does 
the work in a transformer and induces the 
secondary current, is constantly supplied by 
the generator at the station. It requires a 
continual replenishing of power to the dynamo 
to produce more current, so that the same 
amount of current is continually fiowing 
through the line and the apparatus along the 
line. The induced current in the secondary 
acts upon the primary, but in both directions, 
so that the result is zero. It does not re­
plenish the primary current. More power and 
not less, is required in the primary, or as we 
say, there is a percentage of loss in the trans­
former. The current i n  the secondary keeps 
step with that in the primary. and is an 
alternating current. 

( 14066) J. C. L. asks : Can an ounce of 
water be destroyed or diminished? Can any 
matter be reduced in its component quantity 
so as to apply the word " destroy " ? A. It is 
a fundamental principle of modern science that 
matter can neither be created nor destroyed. 
Not a drop of water can be destroyed, that is, 
its weight be made to disappear from the 
universe, by any process within the power of 
man. Water can be changed into oxygen and 
hydrogen gases, but the gases will weigh just 
as much as the water from which they were 
derived. 

( 14067 ) L. M. S. asks : May I trouble 
you to :;tnswer the following questions and 
thereby settle an argument ? Can a six-volt 
storage battery be changed fully by a current 
of less than six volts ? We have a 10-volt 
shunt wound generator of thirty amperes. Can 
we change ten SO-ampere hour batteries with 
it, they being connected in multiple ? Kindly 
recommend a book on the repair of storage bat· 
teries. Are both plates, i.e., neg. and pos. 
of a storage battery pasted with red lead ? A. 
A lead storage battery is charged at the rate 
of 2'h, volts per cell, and discharged to 1.8 
volts per cell. A six-volt lead battery would 
have three cells, and at 214 volts per cell re­
quires a charging current of 714 volts. If it is 
quite discharged a current of 6 volts will 
bring it part way up, but cannot complete the 
charging of the battery. It cannot charge 
the battery fully. Four cells can be charged in 
series with a 1 0-volt current, since 4 x 2¥., 
are 10. With your 10 cells you can make 
2% series of 4 cells each, and connect the series 
In multiple. To complete the half series a 
wire resistance equal to that of the two cells 
should be put in series with the two cells. You 
will then have 3 series of 4 cells each in value, 
and your dynamo can give 10 amperes to each 
series. This should be sufiicient to charge 
them, unless they are very large cells. If you 
are in doubt about this refer the matter to the 
firm who made the battery. They can tell 
you wha the proper charging current is. 
" Lyndon's Storage Battery Engineering " is 
the authority on the subject of storage batter­
ies. We send the book for $4. One plate 
is ordinarily pasted with red lead and the 
other with yellow lead. 

( 14068) J. H. asks : Will you please 
tel! me the �stimated rapidity, at which elec­
trons travel ? A. If the modern theory of 
electricity is true the electron has a great 
number of velocities. Thompson, in the new 
edition of his Elementary Lessons in Electricity 
and Magnetism, which we send for $1.65, says 
on Page 2, " Electricity is now regarded as 
consisting of immense numbers of excessively 
minute atomic quantities equal among them­
selves, each atomic quantity being called, one 
Electron." A current under this hypothesis 
is a procession of electrons, and its velocity is 
the velocity of the electrons. This velOcity 
through metals will vary and be still different 
from the velocity through electrolytes and 
gases. The limiting velocity is that of light, 
which is but a streaming of electrons. The 
boldest conjecture in this theory is that elec­
tricity comes from the sun shot across space 
to the earth. Yet there is no reason why this 
should not be so if light is an electrical phe­
nomenon, as Maxwell demonstrated it to be, 
and as all phYSicists have taken it to be since 
his time. 

(14069) G. W. G. asks : I would like to 
obtain the names of at least three liquids that 
expand the most upon raise of temperature, 
and the amount of their expansion. Is the 
expansion constant ; that is, suppose a cer· 
tain liquid to be in a room whose temperature 
was 70 degrees, and the temperature of the 
room was raised 5 degrees ; would the liquid 
expand the same amount as it would in the 
event that it was in a room where the tem­
perature was 40 degrees and the temperature 
then raised to 45 degrees? What is t;,e law 
governing the expansion of liquids? Take for 
example the case of a small necked bottle 
COI,lpictely filled with liquid. The temperature 
of the liquid is raised 15 degrees. Will that 
portion of the liquid that is in the neck of 
the bottle move a greater distance than the 
portion of the liquid which is in the body of 
the bottle 1 Are all liquids compressible ? If 
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not. what is the compressibility of water ? 
What effect has temperature upon the com· 
pressibility of a liquid ? A. The four liquids 
which have the largest expansion by heat, as 
given in the Smithsonian Physical Tables, page 
236, are ether pentane, acetone and carbon 
disulphide. The coefficients are as follows : 

Range of Coefficient of 
Temperature. Cubical Expansion. 

Ether . . . • . .  -15-38 . . . . . . • . . . . .  0.00151324 
Pentane 0-33 . . . • • . • . . . . .  0.0014646 
Acetone . . . . 0-5 4 .  . . • • • . . . . • .  0.0013240 

Carbon 
disulphide . .  -34-60 . . . . . . . . . . . .  0.00113980 

The expansion of liquids is not constant, 
but varies with the temperature, being larger 
for higher temperatures. The expansion of 
each liquid must be determined for itself. 
There is no law by which the expansion of 
an unknown liquid can be calculated. If 
a liquid is in a bottle uncorked, and is 
heated, the liquid will rise into the neck and 
the expansion will be shown there. 'The ex· 
pansion is apparent, however, since the ex· 
pansion of the bottle makes the bottle larger 
and the liquid does not rise so high into the 
neck of the bottle by the amount of the expan­
sion of the bottle. The real expansion of the 
liquid is the sum of the expansions of the 
liquid and the bottle. This is the case with a 
thermometer. All liquids are slightly com· 
pressible. The compressibility of water is 
given for many pressures and at different 
temperatures in the tables named above on 
page 79. A new edition of these tables is 
in course of preparation. If you desire us 
to notify you when the volume is ready kindly 
advise. At 20° C and 0-100 atmospheres, 
the mean compressibility of water is O.0()(){)468. 
The compressibility in general increases as the 
tempera ture rises. 

( 14070) A. H. asks : Will you kindly 
advise me what book is published that gives 
the oeE.t information regarding the relation­
ship of the pigment colors 'l So far as you 
know has anyone ever solved the mathematical 
rel& tionship ? If not, would not such a work 
be of immense value both educationally and 
commercially ? A. There are many books 
upon colors and their relations. We can fur· 
nish them upon your order. You will find 
a selection of four in our Catalogue of books 
of which we are mailing you a copy. It does 
not seem that a book giving the proportions 
of color mathematically would have a wide 
sale since all artists mix their colors by the 
eye, or, as a great artist when asked what he 
mixed his colors with said, " With Brains." 
You will find in Vanderpool's Color Problems, 
price $5, many examples of color mixing, with 
117 colored plates. 

(14071 ) F. M. J. asks : Will a bullet 
dropped reach the leveL sooner than one 
fired from a gun ? The barrel of gun to be per· 
fedly level. The range of bullet to be per­
fectly level ; bullet dropped to start from same 
height and at exactly same time as the one 
fired from barrel leaves muzzle of gun ; both 
bullets alike and all atmospheric conditions 
the same. A. A bullet dropped and a bullet 
shot from a gun which is adjusted perfectly 
level at the same instant, are both of them 
falling bodies from the instant they are reo 
leased, and they fall equally, so that they 
remain at the same level all the time. They 
will strike a level plain below at the same 
instant. The velocity given by the powder 
does not affect the velocity downwards given 
by gravity. Gravity works on the bullet in 
dependently of the powder and produces its 
effect just as if the powder had not acted 
upon the bullet at all. 

( 14072 ) C. W. D. asks : Does the sun 
rise at different hours on different days in the 
year in Porto Rico, and set at different hours 
in the Philippines ? Are the hours of darkness 
between Porto Rico and the Philippines the 
same in June as in December. A. The lati· 
tude of a place makes considerable difference 
in the times of sunrise and sunset during a 
�'ear, especially in places far from the equator. 
For places in the Torrid Zone the times of 
sunrise and sunset vary very little from six 
o'clock throughout the year. Porto Rico and 
northern Luzon are in the same latitude, and 
in the Torrid Zone. There is very little differ­
ence between these places in the hour of sun· 
rise and sunset. 

( 14073 ) N. B. H. asks : 1. Has anyone 
ever accounted for capillary phenomenon and 
surface tension of liquids on the basis of grav­
ity or Newton's first law ? Or has any such 
hypothesis been advanced ? If so, it is never 
mentioned in the text·books. 2. When a stove 
or stove·pipe gets red hot or white hot, does 
one really see through the iron to see the smoke 
going up the pipe, or is that just an appear· 
ance caused by waves of heated air on the 
outside playing on the heated metal ? It cer­
tainly looks like the smoke waves rolling off 
the fire, but I did not believe that Iron was 
ever transparent; 3. If an engine should " kick 
loose " a train of box cars on a level track 
with a certain velocity, and if a certain num­
ber of brakes were on, suppose a brakeman on 
top should release these brakes-would the cars 
then go faster than their rate when these 
brakes were set ? That is, would the energy 
that wa3 being used by the brakes be con­
verted into an increased velocity, or would it 
merely make the cars go further before COlli­
ing to rest ? A. 1. We have never seen any 

I effort made to account for capillarity or sur· 
face tension as an application of inertia. 
Newton's first law of motion is the expression 

I of the fact of inertia. 2. You can easily find 
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if an iron stove·pipe is transparent when red 
hot by hanging a black iron ball in the pipe 
and seeing if it is visible through the iron 
while still below a red heat. Arrange the ball 
so that it can be lowered to the red hot part 
from some place higher up where the pipe is 
not red hot. We expect that you will find the 
flickering which you have observed is in the 
air on the outside of the pipe. This can be 
seen over a hot stove or radiator which is far 
below the red heat. 3. Cars running wild on a 
level track would not have any increase of 
velocity upon throwing off the brakes, since no 
new force would be given to the cars. They 
would move on with the velocity which they 
had at the moment the retarding force was reo 
moved, and would run till friction on the track 
brought them to rest. They would run further, 
but not faster. Since the retardation due to 
the brakes would cease it would probably seem 
as if the cars increased in speed, but this 
would be due to the fact that the slowing down 
due to the brakes was stopped. 

( 14074 ) L. L. B. asks : A cube, 4 
inches on the side, weighing W pounds, and 
perfectly inelastic, rests on a horizontal sur­
face with one side in contact with a per­
fectly inelastic, immovable, vertical wall. A 
pressure of 1 pound per square inch is applied 
to the side opposite that in contact with the 
wall. The coefficient of friction between the 
horizontal surface and the cube is f. Is the 
reaction between the cube and the wall equal 
to 16 pounds, or 16-Wf pounds, or has it some 
other value ? A. In the case which you pro­
pose to us, it is our opinion that the pressnre 
of 1 pound per square inch is transmitted 
through the cube to the wall in the same man· 
ner as if the cube were connected without a 
joint to the rod which exerts the pressure. If 
a beam 4 inches square were pressing against 
the wall, with 1 pound per square inch, the 
pressure would be 16 pounds. The cube, 4 
inches square, is in contact with the wall and 
does not move during the experiment. Its fric­
tion does not enter into the case till it moves. 
The cube seems to us simply to serve to trans­
mit a pressure, not motion. 

(14075) L. B. M. asks : 1. I understand 
that the force of attraction of the moon on 
the earth causes the tides to rise and fall 
abont 58 inches, while the sun causes a rise 
and fall of about 25 inches. Under these con­
ditions, please explain why the tides rise and 
fall only 2% feet at the Atlantic side of the 
Isthmus of Panama, and about 10 feet at Rock­
land, Maine. In fact, as far as I know, the 
tides rise and fall more and more as we come 
up the Coast. Why do the tides rise so hig�l 
in the Bay of Fundy ? Why do the tides rise 
and fall on the Pacific Coast end of the Pan· 
ama Canal 21 feet, and on the Atlantic end 
only 2% feet ? 2. Gases, liquids and solids, ac­
cording to the kinetic theory, contract when 
cooled. Please explain why water when cool­
ing from 4 deg. Cent. to make ice, does not 
conform to the above theory as most substances 
do, and bismuth, cast iron and water expand 
upon solidifying. A. If you will get a Physical 
(leography at your public library and study 
the map of the tides you will see how greatly 
the coast line and the depth of the oceans 
affect the tides. If the earth were a sphere 
covered with water the tide would have its 
theoretical value, but near a shore and in 
shallow water the tide is greatly changed, as 
you know by the height of the tide along your 
coast, and especially in the Bay of Fundy. The 
tide at the Atlantic end of the Panama Canal 
is very small, because of the long distance 
which it flows from the open ocean and the 
shallow and marrow openings through which it 
makes its way. It has come a long distance 
from the Cape of Good Hope, and the moon 
is long past the meridian of Panama. This 
last is also true of the Pacific end of the canal, 
but the flow on the Pacific side is through deep 
water in the Pacific Ocean, and the funnel· 
shaped bay makes the tide deeper as it does 
in the Bay of Fundy. 'rhe subject is very com· 
plicated, and we have but given hints for start· 
ing one in the study of the subject. You will 
be interested in the Tide Predicting Machine 
of the U. S. Coast Survey, which takes into 
account the numerous causes of inequality in 
the tides at any place, and gives both the time 
and height of the tide for any day at any date. 
It is described in the SCIENTIFIC AMERICA", 
Vol. 110, No. 10, price ten cents. 2. We are 
not able to give a reason for the peculiar ex· 
pansion of bismuth, cast iron and water wht'n 
changing from the liquid to the solid form. 

( 14076) G. H. MeG. asks : What is the 
exact nature of the law applying to the 
secrecy of wireless messages ? A. The simple 
form of expression used in all of the wireless 
laws makes "them easy of understanding to 
any one. Therefore, in answering this ques· 
tion, the law may be quoted. " No person or 
persons engaged in or having knowledge of the 
operation of any station or stations, shall 
divulge or publish the contents of any meso 
sages transmitted or received by such station, 
except to the person or persons to whom the 
same may be directed, or their authorized 
agent, or to another station employed to for· 
ward such message to its destination, unless 
legally required so to do by the court of com­
petent jurisdiction or other competent author· 
ity. A ny person guilty of dh'ulging or publish· 
ing any message, except as herein provided, 
sha1l, on conviction thereof, be punished by a 
fine of not more than two hundred and fifty 
d01lars or imprisonment for a period of not 
exceeding three months, or both fine and im· 
prisonment, in the discretion of the court." 
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"STAR' 'Foot and Po",:,er 
Screw CuttIng 
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For Fine, Accnrate Work 

Send for Catalogue B 

SENECA FALLS MFG. CO. 
695 Water Street 

Seneca Falls, N. Y., U. S. A. 

From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand. 
up Treadle. 

W. F. &: J. Barnes Co. 

1999 Ruby Street 
Rockford, Ill. 

IMPROVED 
Combination Lathe 

for mechanics� model mak­
ers, experimenters and ama­
teurs. Hollow steel spindle. 
The foot motion is of the im­
proved grasshopper t y p e. 

f�rbll:r 
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Guide and slide move to and 
fro readily 7 and are always 
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THE No. 51 UNIVERSAL WOOD WORKER i. the 
mOlt wonderful wood working machine you have 
ever seen. 26" hand saw B' jointer, reversible 
single spindleshaper. saw table and borer all in one. A'I:. for special catalog describing il. AIso ... 1o: for 
catalog of band saw., saw tables, 
jointers. variety wood work.ers. 
planers. swing saws, disk grinders 
and borers. 
THE CRESCENT MACHINE CO. 
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BRASS . GEARS 
Cut by an entirely new process. The 
most alOcurate made and at prices that 
cannot be equalled by others. Every 

. gear has a bub, center painted ebony 
back, e(lges turned true, highest grade 
red brass, aud much heavier than 
others. We carry the largest stock in 
the world, and every gear listed is 
always shipped on date of order. 

SEND FOR CATALOGUE 
CHICAGO S'l'OCK GEAn. WORKS 

20 So. Firth Ave. ; : Obi.,ago 

Own a machine of your own. Cash or easy 
terms. Many styles and sizes for all purposes 
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WILLIAMS BROS., 434 W. State St •• Ithaca. N.Y. 

GROBET SWISS FILES � Are the standard of ex<.'ellence In 
tiles, and have been for over 100 
yenrs. We send postpaid as an in-

YI!k:zi- ;��d���f �8ak�;: ::;��a��i���� 
receipt of $5.00 This Is a cbance to get a set of 
Illes you'll aporeciate and we'll get future orders. 

MONTGOMERY & CO. 109 Fulton Street New York City 

When you "need 
them bad" you 

need them good 

CT. 

A HANDY PAIR OF PLIERS 
FOR THE PRACTICAL MAN 
A high grade comhination plierwith screw driver in 
handle. Adjustable for gripping bolts, nut<;, screws, 
pipes, wires, etc. Has thin nose for work in close 

pI.aces. Made in 5 in . size for vest pocket and 6U 
m. for tool ('hest. Sample in either size postpaid 

for 60e. Style No. 50. Booklet free. 
SMITH & HEvENWAY CO., Inc. 155 Chambers St. New York 
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and around the farm. Write for big free 
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Let Your Battery Shift the Gears 

To Automobile 
Manufacturers 
THE adoption of the elec­

tric self-starter several 
years ago at once opened up a 
tremendous new field for the 
sale of automobiles, as there 
were then numberless men 
and women who would not 
purchase, beca use of the ne­
cessity of "cranking" the 
motor by hand. 

The self-starter removed 
this objection, and it cannot 
be doubted that this was an 
important factor in bringing 
about the greatly increased 
sales which soon ensued. 

There still remain thousands 
of potential buyers,  chiefly 
wome n ,  who would purchase 
automobiles today if it were 
not for their inh erent inability 
to master the present awkward 
system of shilhng gears by hand. Many men would feel tha t they 
could alford to buy a car if It could 
be d riven during tbe week by 
their wives and daughters. 

Your dealers doubtless have 
many people on th�ir list of J;ros­
pects with who m  they could close 
at once if the gear shifting difficulty 
were out of the way, but who will 
not buy a. car of any kind until they 
can obtain one equipped with a 

si mple mean. of shifting gears. 
The C-R M agnetic Gear Shift pm­
vid.es this, and its adoption wi!!  
open up an entirely n e w  field for 
automobile sales.  which means 
greatly increased business for the 
motor car trade i n  gen,era l .  

Makes gear shifang a s  easy 
as switching on a n  

electric ligh t 

T
HE power, speed, mileage and economy of 
gasoline plus the convenience of push­

button control. 

Push-buttons mounted under the rim of the steering wheel, 
out of the way of lap robe and overcoat , put the control of 
the car literally under your thumb. 

If you want this combination insist that your next car-the 
car you are going to buy this Spring-be equipped with the 

C-H Gear-Shift 
The battery that lights your car and supplies the power 
to crank your motor can also be made to relieve you of 
the burden of gear shifting. The power is available-why 
not make it work for you in this way? 

The electric current necessary to operate the Magnetic 
Gear Shift is negligible. The amount consumed in one 
hour by your lights is sufficient to shift gears four hundred 
times. Considerable less current is required for a single 
operation of the Magnetic Gear Shift than for a blast on 
the electric horn. 

You will probably be told by cer­

tain automobile manufacturers 
and dealers that the Magnetic 
Gear Shift is a n  experiment and 
is therefore unreliable. They 
said the s ame thing of the electric 
self-starter at first and opposed 
its adoption until the force of 
public demand compelled them 
to supply it. 

Make inquiries concerning The 
Cutler-Hammer Mfg. Co.-look 
us up in Dun's or Bradstreet's­
inquire of your banker-ask any­
one in the electrical trade what 
our standing is-and then ask 
yourself whether it is likely that 
we would stake our reputation 
and place ou r guarantee on the 
Magnetic Gear Shift if it were 

not exactly what we represent �t 
to be. Realize that if it were not 
an a bsolu tely dependable de­
vice, as it has been proven to be 
by extended and exhaustive tests 
under every conceivable condi­
tion, we could not afford to take 
the chance of backing it with our 

unqualified guarantee. 

Remember, that the company 
back of the C -H Magnetic Gear 
Shift is numbered among the 
world's largest manufacturers of 
electric and magnetic appliances. 
More than $25 ,000 , 000 worth of 
Cutler-Hammer apparatus is in 
daily use on land and sea. Mag­
netic gear shifting is not an e x­

periment , it is an accomplished 
fact-it is here-you can get it  
on so me cars n ow. 

The Cutler- Ham m e r  M f g  Co. 
Elec trical Con trollil1g A ppara tus For All Purpo *tt;s 

Mai n Office. : M J LWAU KEE Fac:tori_ : M I LWAUKEE and NEW YORK 

Bra.nc hes:  N ew York Boston Phil adelph i a Pittsburllh Cleve l and Cincinn ati 
Ch ic91!O San F n:l n c i �cCl 

Write today for 
descriptive 
booklet 

C H  Ma qneiic Co nt ro L is used 
o n  U.SWars h i ps £. Su bma r i nes 

Mochines i hoi make 4 0 u r  Ti res 
a re C- H Maqneiic Control led 

A l l  Lo rq e Steel P l a nts u s e  
GH Li ft i nq MoqnQ1 s 

OverA M i l l ion GH Autom o ­
bi le liqh1 inq Switches i n  use 
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Maximum Luxury At Minimum Cost 
Inside or outside , the \\'illys-Knight Coupe has that 

smart appearance which combines dignity and charm. 

Rain or shine, it affords that complete protection 
which makes it the ideal all-year-round car for all the 
uses of convenience. 

Mechanically it leaves nothing to be desired for it 
has the sleeve-valve motor-the utmost in quiet, depend­
able, last ing efficiency. 

The sleeve-valve motor-quieter than any other 
type-grows steadily mQre quiet with use. 

Size for size it develops more ]lower than any other 
type of motor-and has greater flexibility. 

Here is a motor which you can drive with unabating 
pride for literally thousands of miles beyond the 
pleasurable life of any other type of motor. 

Ask the Overland dealer to demonstrate the su­

perior merit of the Willys-Knight Motor Cars . 

Other \Villys-Knight models are the Limousine at 
$1750, the Touring Car at $II25 and the Roadster at 
$T095· 

The Willys-Overland Company, Toledo, Ohio 
"Made in U. S. A." 
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