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WHITE The Standard TRUCK Product

The performance of White Trucks in this country is so well known and their
distribution so widespread that they have become a universally standard
product, bought without discussion of their mechanical features. In com-
petition with other trucks their greater worth is taken for granted.

If the White Truck costs a little more to buy, it costs a good deal less to

own; and that is true economy. It runs the longest and for the least money.

ONLY GRAND PRIZE for Motor Trucks, Panama-Pacific

International Exposition, San Francisco

THE WHITE COMPANY
CLEVELAND

Largest Manufacturers of Commercial Motor Vehicles in America

© 1916 SCIENTIFIC AMERICAN, INC
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—As a contractor you demand tires that
will wear long and carry the heaviest
truck loads over smooth and rough roads
or over ‘‘no roads’’ as in the case of ex-
cavation pits.
—Get real tire satisfaction like this:

*“We wish to congratulate you on the excellent ser-

vice we have had from the Goodrich tires on our
motor truck.

We are using De Luxe pressed-on tires on all of the
trucks and the mileage service has been most
satisfactory.”’

—W. H. Allured, Los Angeles Motor
-Trucking Contractor, who writes the
above is making his 5-ton Pierce-Arrow
trucks do more work, carry larger loads

SCIENTIFIC AMERICAN

and yet cost less for upkeep by equipping the

These De Luxe tires are averaging 9000 mlles
—hauling sand and gravel in Los Angeles

fleet complete with

GOODRICH
DE LUX

(Made in 5, 6 and 7 inch widths)

—De L.uxe tires actually reduce the cost per mile every-

where. Read how, in ‘‘Decreasing Truck Vibration’

~copy on request.

The B. F. Goodrich Company, Akron, Ohio
Makers of the Celebrated Goodrich Automobile Tires

—*“Best in the Long Run’’
Service Stations and Branches in All Principal Cities

WIRELESS
TRUCK TIRES
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JUST PUBLISHED!

Indispensable to All Needing a Practical WorKing
Hnowledge of Automobile Electricity

Modern Starting, Lighting

and Ignition Systems

By VICTOR W. PAGE, M. E.

509 (514x8) Pages
295 Specially Made Engravings
3 Folding Plates

Price $1.50 postpaid

A Self-Educator on Electrical Systems
Without an Equal

MODERN
START ING I..IGHTINr

lGNITlON N SYSTEMS

HIS practical volume has been written with special reference to the re-
quirements of the non-technical reader desiring easily' understood ex-
planatory matter relating to all types of automobile ignition, starting

and lighting systems. It can be understood by any one, even without electrical
knowledge because elementary electrical principles are considered before any at-
tempt is made to discuss features of the various systems. These basic principles
are clearly stated and illustrated with simple diagrams. ALL THE LEADING
SYSTEMS OF STARTING, LIGHTING AND IGNITION HAVE BEEN
DESCRIBED AND ILLUSTRATED WITH THE CO-OPERATION OF
THE EXPERTS EMPLOYED BY THE MANUFACTURERS. WIRING
DIAGRAMS ARE SHOWN IN BOTH TECHNICAL AND NON-TECHNI-
CAL FORMS. ALL SYMBOLS ARE FULLY EXPLAINED. This is a book
of REAL MERIT.

A COMPREHENSIVE REVIEW OF MODERN STARTING AND IGNI-
TION SYSTEM PRACTICE. INCLUDES A COMPLETE EXPOSITION OF
STORAGE BATTERY CONSTRUCTION, CARE AND REPAIR. Explains
all types of starting motors—Generators—Magnetos and all ignition or
lighting system units.—Considers the systems of cars already in use as well
as those that are to come in 1916.—A book every one needs.

Nothing has been omitted, no details have been slighted.
cannot afford to be without.

CONDENSED SYNOPSIS OF CONTENTS:

1. Elementary Electricity, Current Production,
tions, Magnetism, Battery Action, Generator Action. 2.
Magneto Ignition Systems. 4. Elementary Exposition of Starting System Principles. 3.
Typical Starting and Lighting Systems; Practical Application; Wiring Diagrams; Auto-Lite,
Bijur, Delco, Dyneto-Entz, Gray and Davis, Remy, U. S. L., Westinghouse, Bosch-Rush-
more, Genemotor, North-East, etc. 0. Locating and Repairing Troubles in Starting and
Lighting Systems. 7. Auxiliary Electric Systems; Gear-Shifting by Electricity; Warning
Signals; Electric Brake, Entz Transmission, etc.

MUNN & COMPANY, Inc.
Woolworth Bldg., 233 Broadway, New YorK, N.Y.

A book you

Flow, Circuits, Measurement, Defini-

Battery Ignition Systems. 3.

Useful Mechanical Books

Modern Plumbing
lllustrated

By R. M. STARBUCK, 73%x10}4. Cloth-
392 pages, 55 full-page plates. Price, $4.00-

9 A very comprehensive work, illustrating and
describing the very latest and most approved
methods in all branches of sanitary installation.
It contains 55 full pages of illustrations. made
especially for this book, showing all kinds of
modern plumbing work. Each plate is accom-
panied by several pages of text giving notes and
practical suggestions, sizes of pipes, proper
measurements for setting up work, etc.

Practical Steam and Hot
Water Heating and
Ventilation

By ALFRED G. KING, 6%x9)%. Oloth.
402 pages, 302 illustrations. Price, $3.00.

9 This work r ({)resents the best practice of the
present day, and describes all the principal sys-
tems of steam, hot water, vacuum, vapor and
vacuum-vapor heating, together with the new
accelerated systems of hot-water circulation, in-
cluding chapters on up-to-date methods of ven-
tilation, the fan or blower system of heating and
venmla.non, rules and data for estimating radia-
tion and many rules. tables and other valuable
information.

Popular Hand Book
for Cement and
Concrete Users

ByMYRON H. LEWIS. O.E., and ALBERT
H.CHANDLER,C.E. 6%x9}. Cloth. 430
pages, 126 illustrations. Price. $2.50.

9 A concise and comprehensive treatise on the
principles involved and methods employed in
the design and construction of modern concrete
work. It is a standard work of reference cover-
ing the various uses of concrete, both plain and
reinforced. Everything of value to the concrete
user is given, including kinds of cement employ-
ed in construction, concrete architecture, inspec-
tion and testing, waterproofing, colormg and
painting, rules, tables. working and cost data.

Standard Practical
Plumbing

By R. M. STARBUCK. 6}£x9 1{. Oloth.
406 pages, 347 illustrations. rice, $3.00.

9 An exhaustive treatise on all branches of
plumbing instruction, including drainage and
venting, ventilation, hot and cold water supply
and circulation. It shows the latest and %

plumbing practice. special attention being given
to the skilled work of the plumber, and to the
theory underlying plumbing devices and opera-
tions, and commends itself at once to everyone
working in any branch of the plumbing trade.

Concrete Pottery and
Garden Furniture

By RALPH O. DAVYISON. 5} x 7.
Cloth. 196 pages, 140 illustrations.
Price, $1.50.

€ This book describes in detail in a most prac-
tical manner the various methods of casting con-
crete for ornamental and useful purposes. It tells
how to make all kinds of concrete vases, orna-
mental flower pots, concrete pedestals and
benches, concrete fences, and many other objects
of cement for the adornment of the home or
glargeg. Information on color work is also in-
cluded.

Modern Steam Engi-
neering in Theory
and Practice

By GARDNER D. HISOCOX, M.E. Oon-
taining Ohagt rs on Electrical Engineerlng
by NEW RRISON, E.E. 6}§x9}{.
Cloth. 487 pages 405 illustrations. Price,
$3.00.

9 A complete and practical work for stationary
engineers and firemen, dealing with the care and
man: egement of boilers, engines, pumps, super-
heated steam, refngeramng machinery. dynamos,
motors, elevators air compressors and all other
branches with which the modern engineer must
be familiar.

The properties and use of steam,
slide valve,

high speed, Corliss compound,
multi-expansion engines and their valve gear.

The De Laval, Parsons. Curtiss and other tur-
bines are fully described and illustrated.

UPON RECEIPT OF THE PRICES MENTIONED ABOVE WE FORWARD THESE
BOOKS BY MAIL OR EXPRESS PREPAID TO ANY ADDRESS IN THE WORLD

If you are interested in mechanical books. send us your name and address and
we will forward to you, free of charge. a copy of our catalog. Send for one today.

MUNN & CO., Inc., Publishers

WOOLWORTH
BUILDING

233 Broadway, New York,N.Y.
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ASK THE MAN WHO OWNS ONE

A Horse will Stand Still Just as
Fast as a Motor Truck

But—

Map out your trafﬁc so that it rolls steadily all through the working day,
and you get the last penny of extra profit to be had from motor hauling.

At the same time you get the difference between a truck that keeps on
hauling and one that keeps on stalling.

For there are trucks and trucks.

The lame ones will stand up at the loading platform with the same swagger
as the real ones.

But they won’t stand up on the road—and that’s where the real truck turns
miles into money.

That’s where the Packard truck has squelched pretenders in more than
two hundred lines of trade—on the road.

Which is not surprising.

For the Packard truck is built for the road, in the factory which nas set
the standards of motor vehicle progress for seventeen years.

Because of Packard experience, resources and lasting responsibility, it
naturally is built stronger, simpler, more carefully. .

And being a Packard, from motor to monogram, it needs less attention,
fewer repairs, less coaxing—it will stand more shocks and hammering-the
year around.

It will haul more goods, over a longer time and at a lower cost than any
other railless carrier.

There is a size for every service. From the swift, light one-tonner to the
6%-ton dreadnaught, all are of the same advanced silent, chainless design.

PACKARD MOTOR CAR COMPANY, DETROIT
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THE WEEKLY JOURNAL OF PRACTICAL INFORMATION

VOLUME Cx1v. | NEW YORK, APRIL 1, 1916 154300 A YEAR T

Copyright International Film Service
Kite balloon rising out of the mother ship

Copyright international Film Service Copyright International Film Service

Balloon well in H. M. S. Canning, at Saloniki Looking down upon the mother ship from the kite balloon

GLIMPSES OF THE VARIED ACTIVITIES OF EUROPE’S FIGHTING MEN’
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The object of this journal is to record accurately and
lucidly the latest scientific, mechanical and industrial
news of the day. As a weekly journal, it i8 in a posi-
tion to amnounce interesting developments before they
are published elsewhere.

The Editor is glad to have submitted to him timely
articles suitable for these columns, especially when such
articles are accompanied by photographs.

Our Naval Secretary

LL is not well with the Navy. Of this fact

those of us who make a careful study of naval

affairs have long been convinced; and to-day
the country at large is thinking or saying the same
thing. We have some of the finest battleships and
destroyers afloat, and a personnel that is second to
none. Having said this, we have said about every-
thing that is to the good; for outside of our ships and
men (pitifully inadequate in numbers) there is not
much that we can point to with pride, as an exhibit
of preparedness and efficiency.

There are many weak spots in the Navy Department,
and it is a most lamentable and disconcerting fact that
one of the weakest of all is to be found in the adminis-
trative unfitness of the very head of the Navy—the Sec-
retary himself.

With the possible exception of the position of Secre-
tary of State, there is no public office that calls for a
man of such all-round ability, experience, breadth of
outlook and tactfulness as that of Secretary of the
Navy. Unfortunately, it is in these very qualities that
the present Secretary is lacking. And in saying this
we would have it clearly understood that we entertain
the kindliest feeling and a very sincere respect for Mr.
Daniels, the man. He is kindly, earnest, hard-working,
and, we believe, is sincerely desirous of furthering the
interests of the Navy—so far as he can do so con-
sistently with his inborn prejudices and his ineradica-
ble conception of the supreme, the imperial demands
of political expediency.

That Mr. Daniels has failed to rise to the magnificent
opportunities of his position is rather his misfortune
than his fault. Doubtless, he is as patriotic in the
motives which are the mainspring of his administration
as he knows how to be. If his usefulness has been
curtailed and the interests of the Navy have suffered
as the result of prejudices born of a somewhat circum-
scribed environment and a passionate belief in the
supreme necessity imposed by party politics—the fail-
ure, so far as he is concerned, should call more for pity
than censure.

But, alas and alack! This is not a question of the
fortunes of one civilian member of the great republic,
but of the very life and death of that republic itself;
and if the efficiency of our first line of defense is being
impaired by the inefficiency of the gentleman who,
above all, is responsible for maintaining our naval de-
fenses, there is a distinct call upon his self-sacrificial
patriotism to bid him step down and make way for a
better qualified successor.

The present Secretary is hampered by his political
obsessions. He is mere concerned as to whether the
Wilson administration is building a greater number of
ships than did the Taft administration, than he is
with the question as to whether we are building enough
ships to make the country safe. His many past state-
ments bearing upon this question are of record.

The present Secretary is hampered by his grossly
mistaken impression that there is a breach between
the officers and men in the service—a lack of sympathy
on the pvart“of the man wearing the shoulder straps for
the enlisted man. He has said so, not in so many words
but by “implication; as when he suggested that the
officers Qhould mess with the men; or as when, in the
matter of abolishing intoxicants from the Navy, his
VQlummous press notices and public speeches were so
uhbehevably tactless as to cut to the quick the proper
professmnal prlde of our naval officers, and run the
msk‘of conveying to the world at large the altogether
félse impression that hard drinking was prevalent in
the“mhess-rooms: of -our ships.

The present Setretary is-hampered and the safety
of the country is ifiperiled-by"his bitter prejudices on
the subject of profits made by private manufacturers
of ships, armor, guns and naval supplies. The attitude
of a wise and far-seeing Secretary to the private manu-
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facturing concerns of the country should be one of con-
fidence and friendly codperation. The Government is
not in the position to supply itself, especially in the
event of war, with a sufficiency of these products and,
in the nature of things, never will be. Since it will
always be largely dependent upon private enterprise,
contracts for the Navy should be made attractive, and
the Secretary should cultivate the closest relations
with the gentlemen whose industry, ability and capital
have built up our private yards and gunshops. But,
as a matter of fact, the present Secretary has treated
these gentlemen with a courtesy so scant that it comes
very near to contumely. His rejection of bids which
were made, we believe, in all good faith has resulted in
delaying, for over fifteen months, the construction of
two of our latest battleships—this at the very time
when the country is imperiled by the relative weakness
of its battleship fleet.

As revealed elsewhere in this issue, the great engi-
neering societies are just now engaged in mobilizing the
private concerns for the defense of the country—how
shall this venture succeed if the spirit of Mr. Daniels is
to pervade the policy and shape the legislation of Con-
gress?

Trademark Legislation

ORTUNATELY for the business interests of the
Fcountry, every innovation in the trademark law

which is proposed by one or another of our
transient legislators, in Congress assembled, does not
become part of the law of the land. These bits of po-
tential legislation drop out of a clear sky from any and
every quarter. Some are elaborate schemes contemplat-
ing radical changes in policy. More of them are specific
amendments relating to details, of hit or miss char-
acter, often ill-considered and calculated to do inestima-
ble harm and little or no good.

Of the latter type appears to be a bill recently intro-
duced in the Senate, to amend the trademark law, with
the object of prohibiting the registration of a trade-
mark which consists in the name of “any church, re-
ligious denomination or society,” or ¢ the name by which
any church, religious denomination or society is com-
monly known or called.”

Pick up any magazine and turn to the advertising
pages. One of the first things you are sure to see is
an expensive advertisement of Quaker Oats. To be
sure, the proposed amendment is not intended to be
retro-active, and would not affect trademarks already
registered ; but suppose the manufacturers of this cereal
were now just applying for registration, and the pres-
ent Statutory Trademark Law had already been
amended as proposed; imagine their loss owing to the
refusal of the Patent Office to register their trade-
mark, and their consequent inability to avail them-
selves of the protection afforded by the Federal Courts
and the additional benefits conferred by the Statute;
to all of which they are entitled owing to their first
adoption and continued use of the trademark in their
business.

Many of us use “ Shaker” salt upon our tables daily,
and know the article by no other name ; nor do we know
the name of the manufacturer. Yet this mark, also,
comes within the prohibition of this law, which forbids
the registration of any mark which consists of ¢ the
name by which any religious society is commonly
known.”

Again, the effect of such a provision is not limited
to articles made in this country. It applies equally
well to goods imported from Europe. Perhaps no better
established mark is known than that which, dating back
several centuries, identifies the cordials distilled by the
monks at La Grande ‘ Chartreuse,” prior to their ex-
pulsion from France to Spain. This * Chartreuse”
mark was unanimously confirmed to the monks by the
Circuit Court of Appeals in New York a few years ago.
Yet under this proposed amendment to the trademark
law no such business could again be gathered around
the name of a religious organization or church with the
sanction of the Federal laws of this country.

Here again are international complications; since
such a mark may be perfectly good and valid under the
laws of France or Spain, for instance, where the goods
are made, and yet the mark of origin, well known
abroad, could not be protected by registration in this
country.

This is but a sample of many bits of legislation that
are constantly being presented to Congress by our Fed-
eral law-makers. Most of them find their well-merited
death at the hands of the “ Committee on Patents,” to
which all legislation relating-to Trademarks, Patents,
Copyrights, etc., is referred. This committee has been,
and should be, carefully chosen from among the level-
headed, conservative Congressmen, who realize the ex-
tent to which the business of the country is built around
and upon the.good-will associated with established
trademarks. It behooves the business men of the coun-
try to see to it that the wholesome check which this
committee affords against hastily prepared and ill-con-
sidered legislation be vigorously maintained.

© 1916 SCIENTIFIC AMERICAN, INC
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Pan-American Science

CHOES of the Pan-American Scientific Congress,
E recently held in Washington, have not been

heard so frequently as might have been ex-
pected. If the consensus of opinion in regard to the
congress could be ascertained, it would probably be that
the gathering was a success—with qualifications. The
nature of these qualifications is, in part, represented by
the heading of an article by Dr. William McClellan,
vice-president of the American Institute of Electrical
Engineers, recently published in the New York Times.
The heading, which is worth quoting, runs thus: “ Pan-
American Congress a Success; Credit Due to Visitors
Rather Than to Our Scientific Bodies; Pan-American-
ism Still an Undefined Expression.”

Without attempting to analyze the text of Dr. Mc-
Clellan’s interesting article, we venture to set down
a few comments suggested by the phrases above quoted.
The Pan-American Congress was a success, in the sense
that it was fairly well attended, and that the partici-
pants derived both pleasure and intellectual profit from
it. On the other hand, to any one imbued with a love
of true internationalism in science, the geographical
limits imposed upon the congress were so illogical as to
dampen one’s enthusiasm for it. There may be sound
political and economic reasons for an international
gathering confined to representatives of Latin-America
and the United States, while excluding not only the Old
World, but also Canada and the other European pos-
sessions in this hemisphere, but these have nothing to
do with science. Again, it would seem natural for the
Latin-American countries to hold Latin-American sci-
entific congresses. Above all, it is urgently desirable
that the Latin-American countries should be more gen-
erally represented than they have been in the past in
scientific meetings of world-wide membership, and in
world-wide scientific undertakings of all kinds. It is,
however, anomalous and inexplicable that the scientific
men of Latin-America should enter into any sort of
union or alliance that includes the United States but
does not include Europe. Geographical proximity does
not explain such an alliance, because the facilities for
travel between some countries of South America and
Europe are actually better than they are between the
same countries and the United States. Identity of po-
litical ideals does not explain it, because, in the first
place, there are true democracies in Europe, and, in the
second, some of the Latin-American countries are more
oligarchic than democratic. The conditions arising
from the Kuropean war do not explain it, because they
are only temporary. The Pan-American Congresses are
planned to be a permanent institution. The next one
is to be held in Peru in 1921.

The criticism that the credit for the success of the
recent congress is due to our Latin-American visitors
rather than to our own scientific bodies is—in so far
as it is well-founded—easily answered. The leading
scientific bodies of the United States were not consulted
when the congress was planned. If they had been, the
extraordinary blunder of holding the congress in Wash-
ington coincidently with the meeting of the American
Association for the Advancement of Science in Colum-
bus would have been avoided. Moreover, many scien-
tific men who attended the congress gained the impres-
sion that the meeting was primarily a political rather
than a scientific one; and it is undoubtedly true that
the political aspects of the congress overshadowed
everything else. The keynote was struck at the opening
session, when the speeches, nearly all delivered by
politicians and diplomats, harped on * preparedness ”
and the Monroe Doctrine.

Finally, as to “ Pan-Americanism” being an unde-
fined expression, there are many people who believe
that it is not so much an undefined expression as the
expression of an incongruity, and especially so in its
application to intellectual affairs. That cordial rela-
tions should be fostered between ourselves and our
Latin-American neighbors everybody admits. That we
should form a closer alliance. with Latin-America than
with Great Britain, France and Germany—or, not to
particularize them, with the countries from which
chiefly we derive our culture and our traditions—is a
proposition from which many politicians and economists
would strongly dissent, while to the average man of
science it is simply preposterous.

Following the same line of thought, we feel that Dr.
McClellan’s criticism is beside the mark when he con-
trasts the facility of the Latin-American visitors in
English with the inability of our compatriots to speak
Spanish. Spanish-Americans have, in general, far more
need of our language than we have of theirs. This is
conspicuously true in science. The scientific men of
Latin-America learn English for the same reason that
our scientific men ought to—but too frequently do not
—Ilearn French and-German; viz., in order to be able
to read a large and important body of scientific litera-
ture, and to hold intercourse with their colleagues in
the countries where science is mostly actively prose-
cuted.
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The Army Bills in Congress

T is appropriate at this time to review the results

of the nation-wide demand for preparedness as re-
flected in the attitude of Congress. Three meas-
ures of great import have been published: Senate
Bill 4840 ; House Bill 12766, and the bill for universal
training. The first two, popularly known as the
‘“ Chamberlain Bill ” and the “ Hay Bill,” respectively,
command the immediate attention of the people. The
effect of these measures upon the Regular Army is
shown in the following table:

Author-
ized at Chamber- Hay
present lain Bill Bill
Infantry, Regiments ........ 31 65 41
Cavalry, Regiments ....c..0. 15 25 15
Field Artillery, Regiments ... 6 21 12
Engineers, Companies ....... 12 48 27
Coast Artillery, Companies... 170 263 222

Totals, including auxiliary
10 70) 11 S 87,240 178,000 155,000
to to to

120,000 248,000 172,000

The difference between the first and second line of
totals is due to the system of maintaining skeleton
organizations, the second line being the war strength
to which the President is authorized to raise the units
at his discretion. The Hay Bill provides that the total
increase shall be made in four equal yearly increments ;
the Chamberlain Bill extends the increase over five
years. Although the Hay Bill contains some sops in
the way of providing for training camps and rifle prac-
tice, it is so defective in its proposed organization of
the Regular Army that it may be dismissed as a meas-
ure too amateurish in conception to merit the consid-
eration of thoughtful men.

Except for the skeleton organization, which our
ablest officers condemn and have strongly opposed, the
Chamberlain Bill, in so far as it affects the Regular
Army, is worthy of earnest support. It provides troops
properly organized for seven tactical divisions (troops
of all arms in proportions best suited for war, aggre-
gating each about 17,000 peace strength and about
24,000 war strength), for two cavalry divisions (troops
of all arms except infantry, all mounted and aggre-
gating about 14,000 peace strength and about 20,000
war strength) for coast artillery companies to garrison
our foreign forts and to man one half the seacoast guns
at home, and for the necessary staff corps. This would
permit the stationing of one tactical division in the
Philippines, one in Hawaii and one in Panama, leaving
four tactical divisions and two cavalry divisions in the
states. The excess (two infantry regiments) over the
seven tactical divisions are for service in Alaska and
Porto Rico.

That Senator Chamberlain realized the weak point
in his bill is evidenced by the change proposed in the
enlistment contract. He proposes that a soldier, who
by diligence and aptitude shows his fitness, may be
furloughed to the reserve after one year with the colors
instead of four, thus offering an inducement to enlist
for a short term to young men who do not look with
favor on four years in the ranks, and also hastening
the formation of reserves to fill up the regiments in
case of war.

And the need for some action is urgent. The reserve
clause of the present law is just beginning to be ef-
fective ; but at the best, under existing conditions, we
can hope for only 10,000 men to pass to the reserve each
year. At that rate it would require seven years to fill
up the skeleton companies, troops and batteries. But
with the changed enlistment law we may feel certain
that, at the end of the five years required for the
increase, there will be reservists enough to enable our
regulars to take the field at full war strength—a quar-
ter of a million trained soldiers. It may be asked
what we shall do if attacked in the meantime. This
has been covered by authorizing the President to make
the entire increase at any time war is imminent.

The Chamberlain Bill then proceeds to authorize the
President to organize and train, at any time, a volun-
teer force of about 270,000 troops. These are to be
United States Volunteers, entirely separated from state
control, and governed by the same rules as the volun-
teers of 1899, who gave so excellent an account of
themselves in the Philippines. In other words, a truly
federal citizen soldiery. The state troops are author-
ized to join this new force, and this, the General Staff
believes, is the only plan, not involving an amendment
of our Constitution, which will accomplish the much
desired federalization of the militia.

Had Senator Chamberlain stopped there, he would
have been deserving of unqualified praise and grati-
tude. He would have presented the first thoroughly
thought-out military legislation ever laid before Con-
gress. Had he included in the bill a provision for the

universal training of our boys, he would have fulfilled
the cherished desire of our military experts and of an
ever-increasing number of our leading citizens.

Unfortunately, he has put in his bill, as a *rider,”
a militia project which contradicts the principles of the
volunteer clause above referred to and which cannot be
too strongly condemned. Considering the able legis-
lation marking the first part of his bill, this appears
to be one of those unhappy compromises which some-
times mar congressional action. The portions of the
Hay and Chamberlain Bills relating especially to the
militia, while differing in detail, are so nearly iden-
tical in effect as to indicate the same guiding hand.
We have all heard of the militia lobby in Washington,
and we are forced to the conclusion that it has suc-
ceeded, through political pressure, in having adopted a
plan not desired by the best and, it is believed, not by
the majority, of our militiamen.

While the last part of both these bills purports to
give the central government greater power to control
the troops maintained in the states, in fact they can
do no such thing. Impressed, apparently, by an opin-
ion of the Supreme Court, dissented from by our ablest
constitutional lawyer, Justice Story, in a case where
the powers of the general government over militiamen
who refused to obey a constitutional call of the Presi-
dent was being determined, the framers of this bill
have assumed that the decision of the Supreme Court
as to the general powers of the federal government
might be extended to cover the following, and the bill
so provides:

That only certain classes shall be eligible to appoint-
ment as otficers of the National Guard ;

That its officers shall be appointed by the President ;

That the general government shall prescribe the
number of drills;

That the general government can require the Na-
tional Guard to participate in maneuvers;

That the President may prescribe the special units
to be maintained in each state, and may require a re-
serve for each;

That, when Congress has authorized the use of the
land forces, the National Guard may be required to
perform any service within or without the continental
limits of the United States.

All of the above are desirable, and are necessary to
complete federalization; but the bill expressly states
that the National Guard shall be a division of the
militia, and consequently leaves it subject to the polit-
ical evils of state control. For the Constitution has
expressly reserved to the states themselves the right
“to appoint militia officers,” to * train the militia,” and
“to govern the militia when not in the service of the
United States.” The Constitution also definitely pre-
scribes when the genera! government may call the
militia into its service, limiting it to “repelling inva-
sion,” “ suppressing insurrection,” and ‘ enforcing the
law.”

Plainly the bill is not constitutional ; the first contest
cannot fail to show that. The danger in the present
situation is that the states will acquiesce in the
abridgement of their rights: first, because the federal-
ization of the militia is recognized as being a desirable
thing ; and, second, because it is proposed to pay the
militiamen from federal funds. In this way there
will become fastened upon us a system which will
endure only so long as those affected desire it to con-
tinue. Our military strength would be founded on
shifting sands. Nay—worse than this. State politics
have always governed the militia; this bill proposes
that state politics shall control our national defenses.
The influence of state organizations, semi-military and
semi-political, maintained and encouraged by federal
funds, will soon become too great to control, and with
increased strength will come increased demands, both
for preferment and money. It is idle to say that the
militia has changed. As long as the states control, and
under our Constitution they must control, the milit_ia;
there will be the same inherent defects. The pressure
of state influence necessitated the replacement in 1899
of the state volunteers by federal volunteers over whom
the central government had full power. An army can
be efficient only when there is one commander-in-chief.

It is to be hoped that Congress will neither be de-
ceived nor browbeaten into making this grave mistake
when the way is so clearly before it. There are
few Americans to-day so blind as not to realize that,
for national security, we need five things, all of which
must be considered together :

First: A strong, well balanced and fully manned
Navy;
Second: A standing Army of sufficient strength and

so organized as to furnish a reasonable garrison for
each of our vulnerable outlying possessions, and to
leave at home a force which, in connection with our
Navy, will hold an enemy from our vitals for a period
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sufficient to permit the mobilization of our -citizen
forces (the Chamberlain Bill provides this) ;

Third: A federal citizen army, organized and so
trained that three months’ maneuvers will fit them for
war service (the volunteer clause of the Chamberlain
Bill provides this) ;

Fourth: A system of universal training of our
youth, to cease at the age when they enter business or
professional life, the training to fit them to give ef-
fective service to the nation if it be attacked (the
Chamberlain Bill for universal training of the citizen
forces provides this) ;

Fifth: The organization of our great resources so
that they could be utilized in war under control and
without waste. ) t

We wish for peace, but peace, like all other desirable
things, is to be obtained and assured only by wisdom,
effort, and sacrifice. The organization proposed for
the defense of this country in the above program
would probably prevent any nation from seriously con-
sidering an attack upon us, and should we be attacked,
it would serve to limit initial disaster and give assur-
ance of ultimate victory. Incidentally, it would cost
no more, and probably ultimately less, than the polit-
ical Frankenstein of confusion and inefficiency which
threatens this nation in the militia sections of the bills
now before our Congress.

New Industry Formed Through Supply of South
African Talc

ALC or soapstone is now being shipped regularly to

Great Britain from South Africa, a development in
the industry which has taken place since the beginning
of the European war. The South African talc is being
supplied from the Barberton district, but it is also
found in Rhodesia. The British and South African Ex-
port Gazette states that its discovery is almost a
romance, and pays a tribute to the patience and per-
severance of the man who was solely responsible for it.

For over six years, states the journal previously men-
tioned, the man continued his prospecting work, often
in the face of ridicule, and more frequently of calumny.
Thus the early history of the Rand repeats itself. To-
day the man who has developed this industry bids fair
rapidly to become a millionaire, for French chalk is a
commodity that is used in enormous quantities in a
multitude of diverse industries, and the only limitation
to the demand for the South African product will be
the difficulty of securing the tonnage. South Africa
and the motherland will be the richer for what, but
for the times, would rightly be regarded as a sensa-
tional discovery of unusual magnitude.

The United States, however, is not only the largest
producer but also the largest consumer of talec and
soapstone in the world; and although producing much
more tale than all of the other nations combined, this
country imports some of the finer grades from France
and Italy. The quantity produced in the United States
in 1913, as reported by the United States Geological
Survey, was 149,271 short tons, valued at $1,280,020.

New York is the leading producer, with an output for
1913 of more than 54 per cent of the total production
of the United States, and far outranking all other states
except Vermont, which has in recent years greatly in-
creased, having a production in 1912 and 1913 of more
than half that of New York. Of the total output in
1913, by far the greater portion, 147,529 short tons, was
sold as ground talc; 238 tons as pencils or blanks for
making gas tips, etc.; and 1,504 tons was sold rough
as it came from the mine. '

Method Determining Oil and Resin in Varnish
ESULTS of experiments to find the best method of
determining the oil and resin in varnish have been

published by the United States Bureau of Standards in

Technologic Paper No. 65. Several methods are discussed,

but the conclusion reached by the Bureau is as follows:

The proposed method for the determination of oil and
resin, involving esterification by the Twitchell or Wolff
methods, the use of ether as solvent after esterification
and correction of the figures by appropriate factors,
gave results which were sufficiently accurate for prac-
tical purposes, and appear to be the best method so
far devised for general use.

In explaining the situation that led to these experi-
ments, the technologic paper states that in spite of the
fact that several methods have been published for the
determination of oil and resin in varnish, there has
been a noticeable lack of information regarding the
accuracy of the results obtained, due largely to the
failure to test the procedures with varnishes of known
composition and history. It was considered desirable,
therefore, to obtain such information and to devise, if
possible, a method which would be satisfactory. It is
shown by the Bureau that several methods to be found
in the literature are not reliable for all types of oil
varnish. ’
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A Successful Experiment
How Two Brothers Found Skunk Farm

ITH an acre of ground and an outlay of about

a hundred dollars, two brothers of Trumbauers-
ville, Pa., have made a marked success of an experi-
ment in skunk farming. Last Fall they sold no less
than 700 skunks for breeding purposes, to buyers in
the West, in Canada and in Europe. The prices re-
alized averaged eleven dollars for males or females of
the first grade and eight dollars for second grade ani-
mals. The latter were sold mostly for domestic pur-
poses, the skunk being the finest mouser in the world
and an a]@ectionate pet when deprived of his objection-
able means of offense.

The story of the successful experiment with skunk
raising as a business is told by the brothers in a most
interesting way. They had always, from boyhood, been
fond of trapping in the wild country around their native
village, and few holes and corners of the woods in that
part of Bucks County were safe from the trappers and
their dogs. At that time they trapped everything trap-
pable, chiefly ’possums, ’coons, minks and musk rats.
But the business was a poor one, for all the farmers
of the vicinity hunted the little animals to death and
when ’coons were placed under the pro-
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A pair of skunks. The one at the left is almost

all black
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in Skunk Farming

ing a Profitable Business Enterprise

Jones

wise to watch newcomers carefully when a skunk fresh
from the wilds was introduced to the colony. If he
showed fight at the start he was promptly banished to
the woods from whence he came, or his pelt left hang-
ing in the drying shed.

Early in the three years’ experiment that the brothers
have been conducting it was found that the profits of
skunk farming lay not so much in the sale of the pelts
as in the sale of the animals themselves for breeding
purposes. The increasing demand for skunk skin for
purposes of feminine adornment and protection induced
many persons throughout the country to start skunk
farms, and the establishment of these farms made it
possible for the breeders to derive a brisk trade
in the animals themselves. As the skins had not been
selling for very high prices, this departure in the busi-
ness was the beginning of a satisfactory return for the
breeders.

The skins that are most valuable for marketable
purposes are those that are free from white marks.
The brothers found the scarcity of black furred skunks
one of the most formidable obstacles in their way when

tection of the law and the field became
still more limited, it scarcely paid to stay
out all night after the little fur bearing
animals for the sake of the small amount
paid for the pelts.

But one day inspiration came to the
trappers through the capture of an un-
usual bag of skunks. The brothers car-
ried home no less than seven of this fur
bearing animal. All were females, and
this gave them their big idea. They de-
cided to cage the seven skunks and hope
for interesting developments in the future.
Their hopes were abundantly realized, for
every one of the seven captured skunks
turned out to be a prize. The first to
prove the good fortune of the trappers
presented them with seven little skunks

=

they first started the breeding business.
The animals t;apped were for the most
part strongly marked with white and these
were so unpopular with the pelt dealers
that it was not possible to get more than
25 cents for the very heavily marked,
while $2.25 was the highest price paid for
skins that showed but a little trace of the
white marking.

So the brothers set to work to eliminate
this particular obstacle by careful breed-
ing. Selecting the nearest to all black ani-
mals they could procure by trapping, or
which came into their possession by the
births in the captive colony, they bred
these; and in time they have succeeded
in obtaining an animal that is almost
all black—the only white markings are en

the tips of the ears, these being so obscure

at a litter and the other six came nobly
to the mark until the seven skunks
trapped in the winter had increased by
the spring to thirty-seven.

With this substantial colony as a be-
ginning the brothers started their farm.
They now keep about 200 skunks in the
pens, adding to the captive breeders from
time to time by excursions to the neigh-
boring woods for fresh stock.

The pens were easily made. The
brothers bought six bales of inch mesh
wire at $15 a bale, boarded the floors and
made the pens water proof by tar roofs.
Thus were the skunks provided for for all
kinds of weather.

In the early days they lost a few of the
animals from illness due to ignorance of
the proper kind of feed for them, but more
from boys of the neighborhood who raided
the pens at night until the skunk breeders
caught on to the fact that the animals
were not digging their way to freedom in
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that the skins would almost sell for
totally black. But the skunk breeders are
not yet satisfied : they are determined to
procure an animal that has not the slight-
est trace of white in its fur. So confident
are they of their ability to do this that
they declare it will be an accomplished
fact in a very few months.

Meanwhile they have found a market
for the marked skunks by creating a de-
mand for them as pets. For this pur-
pose they are preferable to the all black
skunks, for, as can be gathered from the
accompanying illustrations, the white and
black animals are very prettily marked.
When there is added to their pretty ap-
pearance the affectionate disposition of the
animal when it comes to know its owner,
and the fact that it is death to all kinds of
household pests, its value in domesticity
can be estimated. For the white and
black skunks sold separately as household
pets the two skunk farmers have been

some mysterious manner, as was thought,
but were being assisted out of captivity
by two-legged depredators. Since this
truth dawned upon the brothers and they
were able to take proper precautions to
guard against it there has been very little
loss.

Care had to be taken to keep the ani-
mals properly fed, for if hungry they
would not hesitate to attack each other.
If left for a long time without food it
would be a case of the survival of the
fittest in the pens, for the skunks are can-
nibals of the worst kind and do not hesi-
tate to kill and eat their own immediate
relatives if driven to it by hunger.

Occasionally the skunk breeders found
they had trapped a Tartar in the shape of
a fierce and vindictive male who would
live at peace with no one. There was
never any choice but to get rid of one of
these fighters for every skunk in the same
pen would be chewed up in the struggle
that followed his introduction to what
had previously been a peaceful and con-
tented family. As wounds on the animal

7

The trained dogs employed by the skunk farmer in hunting and capturing skunks

getting eight dollars each. This is a
sort of side line with them for the farm-
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ers and boys in the vicinity trap the
skunks and sell them to the brothers for
five dollars each. After a little simple
operation for the removal of the scent
sacs the brothers can then sell them at
a handsome profit. There is a steady de-
mand for these “ safe’” skunks, both from
city dwellers and from farmers and others
who want them around the house and the
barns to keep vermin away.

According to the breeders, there is little
fear that a skunk kept around a farm will
kill the chickens. It certainly will if it
is not fed properly, but according to these
experts the skunk that is fed regularly by
its owner will not trouble the poultry ;
rather it will keep to the house and only
roam around at night in search of rats,
mice and insects. ‘

The brothers estimate the cost of keep-
ing a colony of 50 skunks for a year to
be about $100. The food they eat and
thrive on is largely the remains of the
family meals, meat and vegetables. A

spoil the fur, which is too small to permit
of much scarring of this sort, it was found

Method of

holding skunks—by

their tails
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A black-and-white marked skunk, showing the
beauty of the fur

scientific investigation of the stomachs of
(Concluded on page 366)
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A Cinematograph Screen That Does
Not Need Darkness

CCORDING to the latest statistics,
nearly 16,000,000 people frequent daily
the “movie” shows here in the United
States. And there are fully 18,000 of these
showplaces in operation. Darkness is
essential to successful display, and this
needful gloom has been abused more or
less seriously. To avoid these conse-
quences the laws of some states require
that the picture theaters be illumined
every 15 minutes during the show. The
reels are highly inflammable, and panics
occasioned by their conflagration have
more than once caused grave loss of life.
But now, thanks to the successful de-
velopment of a satisfactory translucent
screen, it is not only possible to greatly
lessen the hazards incident to a darkened
showplace of this sort, but daylight
movies are practicable. In other words,
with the screen invented and developed by
John F. R. Troeger, pictures can be pro-
jected without the usual enveloping gloom.
The hall can be fully illuminated. In-
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Testing the Tensile Strength of
Different Materials

HE accompanying illustrations are of
particular interest in that they clearly

show how a glass cube is shattered when
subjected to excessive pressure and also the
effects of an excessive load on a steel cable.

The three illustrations of the glass cube
show the article before and after the test.
The cube measured 10 inches on all sides
and withstood a pressure of 2,600,000
pounds or 26,000 pounds per square inch.
The cube as it appeared after the test is
shown in two views, one of which shows
the remarkable shattering effect of the
pressure. Cubes of this kind are used as
insulators for masts of wireless stations
and must support several tons’ weight.

The remaining illustration represents
a 314-inch steel cable, one strand of which
failed when a load of 937,000 pounds was
applied to the cable.

The tests were made on the large
Emery testing machine at the Bureau of
Standards, Washington, D. C.

The Current Supplement

stead of placing the projecting lantern in
the theater and among the spectators,
the translucent screen makes it feasible
to locate this apparatus

A model of the new motion picture screen in which the projector is placed in

HE same conditions that are bringing

back of the theater and in
a fireproof room—a single

opening in the intervening
wall sufficing for the pro-
jecting rays to reach the
screen in front of it. Should
anything go wrong with the

lantern, there would be
nothing to alarm the au-
dience.

This fireproof screen, be-
cause the light rays pass on

the rear industrial prosperity to this country

are also tending to increase

fica prices—not that the reasons

Eisis L. FI1G6.3. are applicable in the case of

P O o o HANTE"N most food supplies, but be-

L y N cause the wily merchant
//f,//, ) NN 7 Y INGAY seizes upon the increased
// //’,C ,L:, ) t\\\\i\:\\\\ s iuer A ,4\\ prices of war materials as
/////// §ss ;1:1\\\§\\\\\-\\‘\ ',[v\\ a pretext for boosting the
/// //; MSNN T ! / / l\ \ \ price on everything else.
g / R R Such being the conditions,
Sewaa Stace however, the article on Food

‘ ’ ’ AUDITORIUM Selection, for rational and

economic living, in the cur-

directly to the spectators,
and because of the nearness
of the projector to the
screen, permits of a very
high illumination of the
image, contrary to the usual white screen and the
more remote lantern. Further, because the surround-
ing atmosphere is lighted up the eyes are not taxed by
the contrast between the ordinary darkened hall and
the more or less dazzling white screen. Besides this,
the spectator gets a more realistic picture and one with
but little distortion, no matter where he may sit in the
house. This is due to the texture of the surface of the
Troeger screen.

The front of this screen is marked vertically by very
fine ribs or prisms, and these serve to show the picture
with but little lateral foreshortening, even when the
point of view is well off to right or left. The pictures,
besides, are truer to Nature than the photographs on
the films. That is to say, they have more depth
and are not marked by
that “ flatness ” so com-
mon to most motion pic-
ture displays.

The camera is a one-
eyed instrument, and
two eyes are necessary
to get the double image
which produces the

sense of depth. The
projecting apparatus
ordinarily simply re-

produces the flat pho-
tograph. But the ribs
on the Troeger screen
give our two eyes the
duplex images we are
accustomed to, and thus
we get the so-called ster-
eoscopic effect which nature
intends we shall have when

2,600,000 pounds

Fig. 1.—Corrugated surface of the screen.

View of the glass cube after being
subjected to a pressure of

Features and principles involved in the new motion picture screen

Fig. 2.—Illustrating the broad principle upon which the ribs or prisms cast
the picture rays directly ahead and on both sides. Fii;. 3.—General plan of a thoroughly safe motion picture installa-
e

tion made possible by the translucent screen

Expesition of Artificial Limbs and Equipment for
Manufacturing Them

HE Russian Embassy at Washington announces

that a prosthesis exposition is being held at Petro-
grad this month. In connection with the exposition
there will be a competition of inventions and appliances
in the making of artificial limbs. The prizes will con-
sist of money awards and will be of different classes.
Space will be given free of charge at the exposition
and exhibits will be allowed to enter Russia free of
duty.

Glass cube before being subjected to
pressure test. It measures ten inches
square

Another view of the glass cube after
the pressure test, showing the

rent issue of the SciENTIFIC
AMERICAN SUPPLEMENT, No.
2100, for April 1st, 1916,
will be of universal interest.
High Explosive Shells is an-
other article that is timely, for it describes and illus-
trates the construction of the various kinds of am-
munition that is being used by the Allies in the terrific
artillery duels that are so constantly being fought
in Europe. Photochemistry deals with researches in
relation to the chemical reactions caused by the action
of light. This issue contains another of the series of
articles on Some Noted Zoological Parks, the subject of
this instalment being a description, with numerous
illustrations, of the National Zoological Park, at Wash-
ington. The valuable paper on Light and Illumination
is concluded. Finding Your Way at Night Without @
Compass will appeal to every soldier, explorer and
traveler in unsettled regions, and also to many others.
It is illustrated by a
number of diagrams.
Flame Standards in
Photometry deals with
the necessity for
a reliable basis for
measurements of light,
the conditions to be
met and facts relating
to the lamps used in an
. extended investigation.
Other articles of inter-
est in this issue include
Jupiter — The Solar
King, Sources and
Collection of Rubber,
Turbine Blading and a
discussion of The Phe-
nomena of a Moving

shattering effect Automobile Wheel.

¢ Rondonia »’

viewing any object that has
form and not flatness.

For educational purposes
a translucent screen of this
character is much to be de-
sired, because it permits the
lecturer to see his audience
and thus to promote sym-
pathy. At the same time,
the spectator’s attention is
apt to be far more constant,
and there is less likelihood
of the eyes being tired or of

T is proposed to give this

name to the region of
Brazil 1lying between the
Juruena and Madeira rivers
in honor of Col. Rondon,
who was associated with
Mr. Roosevelt in his famous
journey down the “ River of
Doubt,” and has done so
much other admirable work
in exploring and building a
telegraph line through the
Brazilian wilderness. The

a hypnotic effect induced by
glare,

Steel cable measuring 314 inches in diameter, after being subjected to a load of 937,000 pounds
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new name for the region is
a most acceptable one.
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Naval Consulting Board’s Committee on Industrial

Preparedness—I

The Comprehensive Plan for Mobilizing the Nation’s Industries for War

RECENT talk by a member of our staff with Mr.

Howard E. Coffin, Chairman of the Committee on
Industrial Preparedness of the Naval Consulting Board,
enables us to present the following summary of the
plan and scope of the work of this committee.

It was realized at the very outset that the problem
of naval and military preparedness resolved itself into
the military and the industrial sides, and that as the
military side was very efficiently taken care of by
the men at the heads of the departments of the Army
and Navy, so the industrial side, when it came to the
question of the mobilization of the industrial strength
of the country, was that with which the members of
Mr. Coflin’s Committee on Industrial Preparedness was
immediately concerned and for which it was specially
qualified. In the opinion of the chairman, the course
of the European War during the past twenty months
has entirely upset our preconceived notions of war-
fare, and the problem has very largely settled down-”
to a question as to which of two combatant nations
can fastest and for the greatest léngth of time feed
the necessary supply of munitions to the men on the
fighting line. Side by side with the mobilization of
the professional fighting men we have seen the mobil-
ization of the men, women and children of the nation
in the production of some one or other of the multi-
tudinous supplies which must flow without let or hin-
drance to the armies at the front. The question of
ultimate military success is one not merely of the
ability of the professional fighting men of the Army
and Navy, but of the ability of the industrial brains
and the skilled hands of the whole citizenry of the
country. If the nation is thus to back up the Army,
the work must be largely done in the time of peace—
we cannot wait until the thunderbolt of war strikes.

The work of the committee has naturally resolved
itself into three stages. The first is to determine ex-
actly what the country can accomplish in making
munitions; the second is so to apply that knowledge
that the whole of the manufacturing plants can be put
at the service of the Government; and the third is so
to organize skilled labor that such of it as is required
will be retained in the various industries and not
rushed away to the front, as happened so disastrously
in the allied countries during the early months of the
war. “ From the way things have been shaping them-
selves during this war,” said Mr. Coffin, “it looks as
though the skilled mechanic of the future will win
the wars of his country, and that the banker, if you
like, and the lawyer will be merely the men who will
carry the gun to the front, there to serve the useful
purpose of cannon fodder.”

In laying out its plan of campaign the Committee
on Industrial Preparedness realized that the work of
tabulation and administration would have to be in the
hands of the engineers of the country. In answer to
a letter of President Wilson to the. presidents of the
leading technical organizations of this country, namely,
the mining, civil, mechanical, electrical and chemical
engineers’ societies, a member of each society in every
state in the Union was formed into a board of directors,
which provided a board of directors of five men in
each state. Serving under them are thirty thousand
of the skilled engineers of this country. The first work
to be done by these engineers will be to collect com-
plete data as to the industries of the country. This
will be done by means of printed forms, in accordance
with the procedure and practice of the United States
Census Office. The census will affect from thirty to
thirty-five thousand concerns, and it will secure from
them a business inventory of the character which any
business man would require regarding any concern
with which he is going to enter into business relations.
Each form will have filled in the name of some con-
cern regarding which information is sought, and it
will be passed on by the state direétors to the field
engineer who is assigned to gather data regarding that
particular plant.

Very considerable impetus will be given to this move-
ment by the hearty codperation of-the National Cham-
ber of Commerce, which has addressed a referendum
to the chambers of commerce throughout the United
States, which includes resolutions that coincide very
closely with the program of the Committee on “In:
dustrial Preparedness. When the inventory, which will
be made probably during the month of May, is com-
plete, the next task will be to get the industries which
have been enumerated into such shape that they can
efficiently do the work required. Mr. Coffin states that
there is not a manufacturer in this country who can
start on quantity production of shells within one year

after the receipt of an order, unless he has previously
done shell work in his plant—in other words, the man-
ufacturers have to be educated in the production of
munitions, and this in times of peace. War-time de-
mands are such that it will be impossible to provide
sufficient government-owned plants to meet them. A
certain number of Government plants we must have,
and they should be scattered through the country.
They should act as educational centers and clearing
houses for specifications and blue prints; but in any
future war of magnitude it is upon privately owned
plants that we should have to depend. It would be
a positive calamity if legislation in Congress this year
should merely create a larger Army and Navy and a
few munition plants, and then settle down under  the
conviction that the country is prepared.

As at present determined, it is proposed to give
small annual orders for munitions to each of the selected
plants, said munitions to be made according to Govern-
ment specifications at such time in the year as may be
convenient. Everything connected with this order will
be done exactly as it would be were the order a war
order of one hundred times the magnitude. The work
will be educational. The purchasing department of
the company will learn where to buy materials; the
manufacturing department how to handle them, and
make the necessary jigs and tools, equipment, etc.; the
inspection department will become familiar with gov-
ernmental inspection; the engineering department will
become familiar with-Government blue prints and spec-
ifications; the firm will become familiar with gov-
ernmental methods of business, and the shipping de-
partment will know how to crate and ship the finished
article.

An important phase of the work of the committee
is the labor question, as affected by the proposed or-
ganization, which will insure against shutting down
of plants, and will guarantee employment to the maxi-
mum number of men even when war is being waged.
The ground will be cut from under the people who are
forever finding out that there is a munition lobby at
Washington; for it is proposed that the Government
shall place orders upon some such basis as that of
cost of production plus a reasonable and agreed-upon
profit; and with this understood and with the further
understanding by the mechanic that he is defending his
country just as surely and honorably when he tends a
lathe, swings a sledge or pours the hot metal into the
mold, as if he were behind a machine gun or rifle in
the trenches, the skilled labor of the country will rally
to the cause of National Preparedness.

The question of the quantity manufacture of war
supplies is an intricate and complicated one, and full
of surprises. Absolutely fundamental to such work is
the provision of an enormous number of measuring
tools and gages—a very special line of manufacture in
which only three concerns are actively engaged at the
present time, namely, the Pratt & Whitney, the Brown
& Sharp, and the Greenfield concern. These three have
found in comparing estimates that to produce two
hundred thousand shells per day, which is the amount
under contract for the Allies at the present time, would
require in gages and measuring tools alone an invest-
ment of from seventeen to twenty million dollars. The
delay in the delivery of American-made ammunition
to the Allies has been due largely to the lack of these
gages. It is impossible to state the average time
consumed by American concerns in producing the ma-
chinery and tools necessary to commence production on
foreign orders, but many of the best known factories
in the United States have been at work a year on
the problem without producing sufficient finished prod-
uct to be worth inspection. So much specialized knowl-
edge and skill is necessary in producing war supplies,
and particularly munitions of war, that it may be said
to be a new art, and before the vast facilities of the
United States can begin to wrestle with the problem
of taking up this new art on an extended scale, it is
necessary to start at once and well in advance of any
possible conflict, a thorough and widespread system of
education.

As showing the extremely special character of the
work which is called for in producing implements of
war, Mr. Coffin instanced certain testimony given be-
fore a special board in Washington, during which, in
speaking of the modern military rifle, the expert wit-
ness stated that in the manufacture of the new model
Springfield rifle, the receiver alone, which contains the
bolt and firing mechanism, requires 120 separate and
distinct operations before it is finished, which means
that 120 gages must be prepared before this part of
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the rifle can be made. Furthermore, these gages, be-
cause of the wear due to abrasion, can be used only for
from 8,000 to 10,000 gagings—they must then be
scrapped.

Mr. Coffin is of the opinion that as the result of
the placing of orders for munitions for our Army and
Navy among the large number of firms that will be
selected throughout the country, there will be a valu-
able return to the Government in the way of useful
suggestions by the engineers of the various works for
the simplification and improvement of the plans and
specifications.

The Magnetic Hand

EXT to the irreparable loss of an eye, doubtless

the loss of a hand is the most serious affliction
that can befall a man, particularly if the person thus
mutilated be dependent upon some handicraft for his
livelihood. The artificial limb makers have done much
to restore symmetry of appearance in such cases, and
even to enable the victim to perform the ordinary activ-
ities incident to daily life and certain forms of work
by means of suitable prosthetic apparatus. But it has-
remained for the electro-technical engineer to provide
him with a substitute which is not only capable of
grasping and holding, primary functions of the hand,
but supplies a strength equal to or in excess of that
which inhered in the missing member.

At a recent meeting of a committee of the Union
of German Electrotechnicians, Dr. G. Klingenberg
urged that the Union endeavor to extend the use of
electromagnetic apparatus for crippled workingmen,
particularly those in all the iron trades, and in a late
number of the Zeitschrift des Vereines des Deutscher
Ingenieure he describes such a device. The sheath
which holds the arm-stump is attached to an electro-
magnet instead of to an ordinary artificial hand or to
a prosthetic tool-holder. This magnet is bell-shaped
and mounted on ball-bearings (kugelig gelagert) so
that its grasping surface is adjustable to any position
desired. It is capable of being fixed firmly or may
remain movable with a slight degree of resistance.
Thus it obviously simulates the flexibility of the human
wrist. It is connected with the necessary source of
current by means of contact plugs (Steckers), and is
thrown into the circuit by a motion of the sound arm,
of the foot, of the chin, of the whole body, or of the
stump of the injured limb itself. It is then capable
of grasping, lifting, and moving any article made of
iron or having an iron plate suitably attached. And
since the coupling is flexible, the workman is capable
of handling a great variety of tools, which as a rule
do not even require to be specially modified, since the
magnetic hand is capable of grasping the instrument
in any required position. If, for example, a file is to
be used it is placed near the point of the latter and
clings there as soon as the current is on. Carpenters’
tools, such as a plane, are provided with a suitable
iron plate to provide a grasping surface. A stamper
at a stamping machine (Stanzer) can handle his work
even better than with the natural hand, since the sheet
to be stamped can be grasped by the smooth upper
surface. The strength of attachment may be graduated
to almost any desired degree by using magnets of dif-
ferent sizes. Various modifications permit special
forms of grasp as required, e.g., by pincers or tongs
(Zange). It is even possible by a combination of mag-
nets to produce the action of the elbow joint, of the
thumb, and of the four fingers of an artificial hand.

‘While this instrument is chiefly intended for use in
large plants where it is easy to obtain the necessary
current, sufficient power for the ordinary movements
of the limbs can readily be secured by means of a
portable battery. Dr. Klingenberg urges artificial limb
makers to avail themselves of electromagnetic power
by this and other devices, and also emphasizes the im-
portance of action to prevent individual patents from
monopolizing such devices to the disadvantage of the
public welfare.

Discovery of New Ashestos in the Transvaal

HE recent discovery of fibrous asbestos occurring

in South African rock formations in which asbestos
has not heretofore been found, is reported by the Amer-
ican Consul stationed at Johannesburg. It is of a new
and superior character, and one which, it is thought,
may have an important bearing on the asbestos in-
dustry. It is said that the available quantity is con-
siderable; that it is of a new color, mostly golden
brown; of a greater length than any mineral fibre
previously known, and of good weaving strength.
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[The editors are not responsible for statements made
tn the correspondence column. Anonymous communi-
cations cannot be considered, but the names of corre-
spondents will be withheld when so desired.]

South American Trade

To the Editor of the SCIENTIFIC AMERICAN :

A great deal has been said and written about captur-
ing the South Americon trade from the Europeans, but
how much has actually been done, will be seen in a
very short time after the war is over. We have had
1S months with a clear field, but later we will be up
against every kind of obstacle both as regards trading
and shipping. The Germans, British, French and
Italians know the South American trade from A to Z,
and having established the strongest banks all over
the republics, and having the assistance of subsidized
ships, they will be in a position to return with fresh
vigor and fight to the last ditch in the way of under-
cutting prices of goods and steamer rates. The most
important link in the chain is undoubtedly the strong
banks already established there. TLondon, Berlin, Paris
and Rome have old established - branches which cover
practically the whole of Brazil, Argentina and Chile,
and after many years of trading they know almost to
2 dollar how much credit to allow every customer. Is it
likely that onr newly formed banks can find out a firm’s
credit from the foreign banking houses? Not much.
This knowledge can very often only be gained by dear
experience and lessons. Also, these banks have become
accustomed to give their customers very long credits
which is a thing we have in the past flatly refused to
do. With us it has been a case of, Here are the goods,
where is the money? It must also be remembered that
the largest South American republics have been very
heavy borrowers from England, Germany and France
for many years and their governments have many loans
still to pay off; also most of these countries have a
fluctuating exchange which make it very necessary for
an importer and exporter to study every detail of the
countries’ politics, crops and financial ups and downs in
order to carry on his business without severe losses.
Nearly all the big European banks and trading houses
have their clerks in specially healthy localities and
have excellent quarters for them and in this way the
clerks are all together and can assist one another both
in the office and in their recreations. The majority of
the European firms are old established or new firms
that have bought out old ones. These companies know
all the little fancies of different customers; their native
and home clerks have in many cases been with them for
years and it is one of the surprises of South American
business firms to see how long they keep their em-
ployees. One of the principal reasons for this is that
the foreign firms pay good wages and look after the
welfare of all their clerks. These employees know the
language and customs of their customers, many of
whom are large coffee Tazendeiros in Brazil, cattlemen
and grain men in the Argentine, and nitrate of soda
mine men in Chile. These customers are very large
employers of cheap labor and they buy immense quanti-
ties of every conceivable kind of supplies and their
credits are good for long time notes. Again all these
importing houses have most of their head clerks out
from the home office and they are all taught Spanish
and Portuguese thoroughly before they arrive in the
country. Extreme tact is needed to deal with the South
Americans. They are the most polite people I have
ever met. Politeness comes next to religion with them
and it takes hours and sometimes days of patient at-
tention and waiting on some of them to gain their
goodwill, confidence and trade. One of the first words
for anyone trading there is to thoroughly understand
the Portuguese word Amanh#, which means to-morrow,
and is generally used and means don’t hurry me, I
want time to make up my mind. It must not be for-
gotten that although the people of the cities are very
lavish spenders, the bulk of the laboring classes are
very poorly paid, as almost all the outside laborers of
the interior are given small wages and a piece of land
and sometimes a small share of profits, so it comes to
be a case that about 75 per cent of the imported articles
must be cheap and attractive. This is the reason that
Germany has made such inroads into British trade.
Britain made a good solid article built to last and

' Germany made an attractive cheap article which ap-
pealed to the low paid workers of the country. It has
long been one of the principal drawbacks to American
trade that our manufacturers and travelers did not
thoroughly understand the language of the country;
also in many cases the different business and credit
methods of each. It is no use for a man to take a few
lessons in Spanish and Portuguese and go down there
and try to sell them goods for cash when they know
they can go to their own traders and buy exactly the
same American goods from the German and British
on long credits through the banks who have trusted
them for years. The South American business man is
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extremely sensitive and honest and it takes many
months of patient labor to find out each customer’s
whims. If we are going after this trade it is high
time we taught Spanish and Portuguese in all our high
schools. Not many of our thousands of high school
graduates know a single word of the above languages
and once the boy leaves school he has missed his finest
chance of learning a language. The future market of the
world is South America, and it is absolutely necessary
to learn both Portuguese and Spanish, as Spanish is
useless in Brazil and Portuguese is of as little use in
the other Spanish speaking countries. When the South
American has a little money to spend he takes his
family to Paris, London, Berlin and Rome where he
has his exclusive clubs and hotels and they spend
thousands of dollars, and are very often well enter-
tained by the European side of the firms they trade
with. It is all very well for our Government to make
protective alliances with these republics, but that will
not help trade. Trade has to be gone after, and worked
up, and then held against the strongest competition.

I see that a company has been formed in New York
and Boston with a capital of $10,000,000. Now if the
Government would only pay a bonus for every ton of
exports and a small bonus for every ton of imports to
and from South America carried in American bottoms,
it would give our steamer men some encouragement ;
without some help it seems almost hopeless. At present
things look pretty good, but one of the principal diffi-
culties is to obtain a full cargo both ways. Can we
do that? At present we can, but after the war when
the steamship lines once more become thoroughly or-
ganized (and do not let us imagine it will be any half
measures), they will be more thorough than ever before.
All the European countries have their large fast pas-
senger steamers, that are floating palaces. They are
smaller than the liners coming to New -York, but in
many cases have far superior accommodations. Then
these lines have another fleet consisting of slower large
capacity cargo boats, some of which carry a few pas-
sengers at lower rates. Then the British and Germans
Lave small shallow steamers that go up the large rivers
and dodge along the coasts and pick up cargoes for
the larger steamers. These steamship companies had a
pretty good understanding between themselves before
the war and even though there is war between them
now it is highly probable those rings will be renewed
to a certain extent.- In many cases cargo tramp steamers
are chartered for a load of coal or goods from Europe
to South American ports, then load up with a full cargo
of coffee, hides, or nitrate of soda, for a United States
port, then load with grain for Europe. I notice that
nearly every American steamer has gone into the
European trade and sailing vessels into the South
American trade. Would it not have been more profit-
able ultimately to have paid more attention to South
America and have had American steamers carrying
cargoes from South American ports, instead of having
almost daily arrivals at our ports of British tramp
steamers with full cargoes from Chile, Argentina and
Brazil, in spite of the fact that England is at war?
It looks as if England for one intended to hold on to
her trade in the South. Let us make our start at once
or we may hang up the sign, “ Too Late.”

E. ANDERSON.

Sebago Lake, Maine.

Durable Lead Coating of Iron and Steel
To the Editor of the SCIENTIFIC AMERICAN :

A letter received by me from the United States Consul
at Bolivia and Peru, Mr. Donaldson, says that the Great
Northern Railroad Company and the fruit, etc., ship-
ping companies there, complain of the speedy destruc-
tion of galvanized roofing sheets on their buildings.
In your supplement issue of January 1st, No. 2087, Mr.
H. B. C. Allison gives among other processes of covering
iron and steel goods, sheets, etc., the Lohmann process,

it being a supposed good lead sheet for roofing purposes. .

Lead covering (pure lead) would be the ideal sheet for
that market in South America. Mr. Allison describes
the Lohmann process fully, and it says, that after clean-
ing the sheets, the sheets are put in a bath containing
hydrochloric-mercurial and ammonia. The metal bath
consists of alloy metals; now it has been found in
tropical countries, near the sea coasts particularly, that
any roofing sheets, having @ mirture of metals covering,
or spelter zinc itself, that any metals but pure lead, is
soon oxidized. Having spent most of my life, as a
coater of iron and steel, I know from reports from
different sources that this is correct. Anyone interested
in the pure lead coating, may please correspond with
D. R. JENKINS.
Youngstown, O.

A Billion Dollars !
To the Editor of the SCIENTIFIC AMERICAN :

A Dbillion is a thousand millions, but this deflnition
does not give a satisfactory conception of its magni-
tude, and it is necessary to find some way to make it
clearer, for if, before this world’s war, a million dollars
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was spoken of only with awe, a billion dollars has, to-
day, at a jump, become an everyday expression in
modern financial topics.

They say: the earth is 93 million miles from the
but we understand much better when we are
told that the earth is distant 11,500 earth diameters
from the sun, this unit of 8,000 miles (the earth
diameter) being nearer to us.

Hence, let us try a kind of qualitative and quanti-
tative analysis of a billion dollars by measuring it in
time, weight and labor.

As to time:

In the year of our Lord 1901, on the 29th of April,

‘at 5 h. 20 m. A.M,, we would have completed a billion

dollars, if, at each and every minute, a dollar had been
struck and added to the pile until that date.

The length of the astronomical or solar year being
taken as 365 days, 5 hours, 48 minutes and 48 seconds,
it gives a year of 525,948.8 minutes :

Minutes.
525,948.8 min. X 1901 years = 999,302,720
1 year (calendar year of 365 days) = 525,600
1,440 min. (24 X 60) X 119 days = 171,360
60 min. X 5 hours = 300
and 20
1,000,000,000

As to weight in gold:
A gold dollar weighs 25.8 grains, hence:
25.8 X 1,000,000,000

= 3,685,714 pounds avoirdupois or
7,000
1,645 long tons, a gold train of some 100 freight cars.
As to work:
It represents 200 millions working-days at $5.00
per day.
EpMUND BECKER.
Washington, D. C.

Experiments in Use of Niter Cake
N the search for a substitute for sulfuric acid sev-
eral of the mills in Yorkshire, England, have carried
out a number of experiments in the use of niter cake.
The purpose is to employ it in various operations in
which sulfuric acid is ordinarily used. The Yorkshire
Post, of Leeds, says that from the results of these ex-
periments, which have all been made on a working scale,

it is evident that niter cake can be used in place of

ordipary sulfuric acid for the extraction of grease from
either wool suds or piece-scouring suds, for the réﬁning
of .grease, for the stripping of rags, except perhaps
where light dyes are subsequently to be used, and for
dyeing rags in the shoddy trade, more especially where
dark colors are being used.

The Post states that certain difficulties in the use of
the cake are presented, but that these can be sur-
mounted. They are, chiefly, difficulty in handling be-
cause in larger quantities, as the cake contains only 30
per cent of its weight of pure sulfuric acid; draining
of the acid liquid in storage and handling, and .diffi-
culty in transportation. It states that the best method
of using the cake is to dissolve it in hot water by the
aid of steam, and to use this solution while still hot.

New Apparatus for Controlling a Ship from
the Bridge

R. K. ITO, manager of the engine works of the

Mitsu Bishi Dockyard and Engine Works at
Nagasaki, Japan, has invented an apparatus for con.
trolling the movements of a ship directly from the
bridge, so states the Commerce Reports. This inven-
tion is likely to have the most far-reaching results and
will undoubtedly be adopted by shipping companies in
all parts of the world. The device does away with the
necessity of telegraphing instructions to the engine-
room. The new. apparatus, which enables the officer on
the bridge to regulate the valves or reverse the engines
directly, can move the ship at will in the time it usually
takes the engineer to receive the message by means of
ine telegraph indicator. :

-The new apparatus prevents the possibility of mis-
understanding and error. In case of accident, disputes
frequently occur between the bridge and engine-room
as to the indication of the engine telegraph. The de-
vice may be used with great advantage in foggy weather
or in going in and out of a harbor or in anchoring.
The greater mobility which a ship thus attains will
often enable it to avoid a collision. The racing of
propellers. in stormy weather frequently causes great
damage to the engines. This, however, is said to be
prevented by the new apparatus. The navigator can
adjust the engines instantly before the big waves are
encountered.

Unfortunately, details of the new device are not
available at the present writing. It is known, however, -
that the device is worked by electricity’ and that in
case of defect it can readily be detached and the en-
gines worked in the ordinary way. This change does
not require more than three or four seconds, according
to reports.
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Modern coal tipple, showing weighing house and inclined plane

In the earlier period of coal mining in this country, in some cases only 30 per cent of the
coal was recovered. Under the best current practice we are recovering 85 to 90 per cent.

Electric mine locomotive pulling trainload of coal

It is largely by the use of improved mining machinery that the average American miner
produces something like three times as much coal annually as the European worker.

Preparedness for Peace in the Mineral Industries
What is Being Done to Eliminate Waste

HEN the ruling forces of the Old World first let

loose the dogs of war, spreading frightfulness and
carnage over half the globe, business America stood
aghast, half-stunned, afraid to move, to buy, to build,
to employ. Stock exchanges closed; wheels and spin-
dles slacked motion; pay-envelopes dwindled. Then
gradually the truth began to dawn upon our tradesmen
and producers that the end of the world had not yet
come. First came the spurt of war orders, later to de-
velop into a continuing flood. Then it

By Stuart B. Stone

was lighting its cigars with ten-dollar bills; skimming
the cream of its God-given resources and throwing
away the slightly-less rich residue; spending its stu-
pendous mineral wealth with the abandon of a drunken
sailor scattering coin the first night ashore. A little
coterie of Roosevelt’s lieutenants—men like Joseph A.
Holmes, Gifford Pinchot, James A. Garfield and Fred-
erick H. Newell—kept the sentiment moving, and the
idea has made progress steadily since that time. Two

and ore concentration the losses are often startling,
and in spite of advances in the last few years, this
field offers broad opportunity for the investigator.
Many ores formerly of too low grade to pay for extrac-
tion are now sources of wealth, and care should be
taken to leave low-grade deposits in position for future
development whenever conditions warrant. The dust
from stacks and chimneys of all kinds is often not only
a great waste of valuable material, but is one of the
great evils of modern civilization. Losses are caused
by the use of material entirely unfitted for the use to

which it is put. Failure to use resources,

was realized that, while great trading
and manufacturing nations had put down
the yardstick and the monkey-wrench for
the saber and the hand-grenade, the black
and brown and yellow peoples whom these
warring nations had been accustomed to
supply still required food and raiment,
things to work with and things to play
with, and were ready to buy these things
—from nations not at war. The American
consular agent, the American commercial
salesman—and particularly as regards
the mineral industries, the American
chemist and engineer and metallurgist—
got busy. The result in 1915 was an ex-
port trade of $3,555,000,000, exceeding the
1914 figures by 70 per cent, and breaking
all previous records.

Secretary of the Interior Lane recently
said :

With the exception of one or two minor
minerals, the United States produces
every mineral that is needed in industry,
and this can be said of no other country.
‘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. We
can build a battleship, a railroad or a
factory entirely from the products of
American mines and forests. To replenish
the soil, we have phosphorus in abun-
dance, potash is known to exist in the
deposits of Searles Lake, California, and
in alunite, deposits of which are found in
several states; and nitrogen can be ex-
tracted from the air by cheap hydro-elec-
tric power. So that we can feed the earth
and keep it sustained. And to crown all
this we have water power that can be

made to generate perhaps as much as
60,000,000 horse-power.

The questions now being asked are:
“How can this nature-favored nation be
rendered commercially near-independent—
self-supporting, with tidy surpluses for

the value of which is unknown, gives rise
to economic inefficiency. New forms of
machinery will reduce costs, and entirely
feasible precautions will lessen the danger
to life and limb.

In the past there has been great waste
in the mining, transportation and use of
coal in the United States. Much of the
mining was carelessly done, and it is esti-
mated that fully 2,000,000,000 tons of
anthracite and 3,000,000,000 tons of bitu-
minous coal have been left in the ground
in such a manner that the possibility of
its future recovery is problematical.

We are the largest consumers of coal in
the world, using 40 per cent of the world’s
annual production. Probably not over 11
per cent of the energy in coal is effectively
utilized, the remainder being lost through
the inefficiency of the steam boiler, the
steam engine and the electric dynamo. It
is estimated that the boiler scale in loco-
motives alone in this country means a loss
of over 15,000,000 tons of coal annually.

One of the efficient methods of conserv-
ing our coal supplies is through the util-
ization of water power. Furthermore, the
development of the gas engine, by means
of which energy of fuel can be utilized
without the intermediary loss involved in
generating steam, is rapid. The scientific
control of the combustion of coal under
boilers is greatly increasing the amount
of energy actually utilized, but the losses
of carbon that is still pouring from our
chimneys, defacing buildings and land-
scapes, are without justification.

Nearly three fourths of our coke is
made by the wasteful beehive process.
Slightly over one fourth is manufactured
in ovens of the by-product type, which
permits recovery of gas, tar, ammonia,
benzol, and other products. The value of

export?” “ How is this new and lucrative
world-trade to be held?” ‘“ How shall
‘Made in U. S. A’ continue to be seen
from Mandalay to Callao?” “ How shall
we prepare for peace?”

This can be done, so far as the mineral industries
are concerned, only by economical, efficient and honest
methods of production, utilization and distribution.

The present cry for mineral conservation only ac-
centuates and accelerates the movement which really
received its first notable impetus from the Conference
of Governors called by President Theodore Roosevelt
in 1908. Up to that time, it has been said, the nation

Burning of 55,000 barrel oil tank, struck by lightning at Tulsa, Okla.

Fires from lightning or other causes have resulted in enormous loss of stored oil or oil
from flowing wells

bureaus of the Department of the Interior—the Bureau
of Mines and the United States Geological Survey—
are doing notable things for the mineral industries.

In discussing mineral waste, Dr. Charles L. Parsons,
chief chemist of the Bureau of Mines, has summarized :

Wastes in mineral production and treatment are of
many kinds. In the process of mining, some of the
material is inevitably left in the ground, being of too
low grade to work with profit, or being necessary for
roof supports in the form of pillars. In ore dressing
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recoverable products wasted in beehive
ovens in 1913 was estimated at $45,000,000,
Another source of waste is the coke
breeze. In the coke regions where the
old method is used, the breeze, which would make ex-
cellent fuel for hot-air furnaces in residences, lies in
immense piles, unless indeed it is burned as fast as
made.

The total value of the oil and gas produced in the
United States for the calendar year 1914 was more than
$300,000,000. The total waste in all branches of the
industry probably amounted to $50,000,000. Natural
gas is an ideal fuel which has been grossly wasted. In
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one state from 250,000,000 to 500,000,000 cubic feet of
gas has been wasted daily, 80 per cent of which might
have been easily preventable. The Bureau of Mines
estimates that through its efforts $15,000,000 worth of
natural gas has been saved in the single state of Okla-
homa. More efficient utilization and the prevention
of much waste will prolong the life of the oil fields for
many years. Vast deposits of oil shale in Utah and
Colorado, which can furnish 10 to 60 gallons per ton
of rock, constitute an enormous undeveloped reserve
of petroleum, and investigations by the Bureau of
Mines and the Geological Survey are un-
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gical methods of 20 years ago, this wealth of copper
would have remained in the ground. The extraction
of copper by hydrogravity concentration has averaged
about 70 per cent. This means that in the United
States about 340,000,000 pounds of copper went out
with the tailings in 1914, which, if not recovered, means
a loss of about $51,000,000 a year. Almost inestimable
losses of sulphur, arsenic, bismuth, etc., are now tak-
ing place in the flue dusts and flue gases, but there
can be but little doubt that these will be controlled
in time.
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of which is preventable. It has been estimated that
15,000 pounds of zinc escape daily up the stacks of the
brass-casting shops in Waterbury, Connecticut, alone.
In treating gold ores by amalgamation followed by
cyanidation, about 90 per cent—and in some instances
96 per cent—of the gold content is now recovered.
Since 1896 by the use of dredges, largely an American
innovation, about $100,000,000 in gold has been re-
covered by reworking gravels or working gravels that
were too low in gold to be profitably mined by any
other method. The new government railroad into the
interior of Alaska should so cheapen costs

der way looking to the ultimate utiliza-
tion of these reserves. Formerly kerosene
was the chief product sought in the dis-
tillation of petroleum, and immense quan-
tities of the lighter and heavier fractions
were thrown away. Now, however, al-
most the total output of petroleum is
utilized as gas, gasoline, naphtha, benzene,
kerosene, lubricating oil, asphaltic road
material, and carbon for electrical pur-
poses. By means of the processes recently
discovered by Dr. W. F. Rittman, benzol,
toluol and other compounds used in the
manufacture of dyes and high explosives
can be extracted from crude petroleum.
Dr. Rittman has also devised a process
which will enable refiners to increase the
output of gasoline from crude petroleum
200 per cent or even more.

that many placers from which the cream
of the gold has been taken can be re-
worked and many placers that could not
be profitably worked before will now con-
tribute to the output.

Vast quantities of low-grade complex
ores, carrying silver with lead, copper, or
zinc, are now unworked in the metal-min-
ing states of the west because of the lack
of processes by which the metals can be
recovered at a profit. Investigations are
in progress under the direction of the
United States Geological Survey and the
Bureau of Mines to determine the extent
of these ores and the possibility of develop-
ing processes for treating them profitably.
Experiments are being conducted by the
Bureau of Mines for perfecting details
and cheapening the cost of cyanide treat-

The metallurgy of iron has reached a
perfection beyond that of any other metal.
The poorer ores are being reserved in a
condition . available for future use; the
methods of the blast furnace, the steel
mill, and the foundry have been rapidly

Smoke!

Competent authorities have estimated the annual loss in the United States from smoke, in

the way of defacement of buildings, damage to health, necessity for more frequent

ing of buildings, etc., etc., at $500,000,000. Besides smoke means heat-energy lost.
combustion methods will practically eliminate this loss and nuisance.

ment, which in the Tonopah and other
districts has permitted the treatment of
low-grade ores which otherwise could not
profitably have been shipped to smelters.

Every effort should be made to search
systematically for platinum in the placer

aint-
roper

attaining high efficiency; most of the
waste gases and the flue dusts are being
utilized ; and the slag is converted into
Portland cement at the rate of about
8,000,000 barrels a year. Immense as is
the available supply of iron ores of
present-day commercial grade in the
United States, it is not sufficient to pro-
long production for many decades at the
rate of increase in consumption of ore
that has obtained thus far. Means should
be devised for the utilization of the titan-
iferous ores, of which there are immense
deposits not now available by reason of
the metallurgical problems involved.
Many millions of tons of low-grade sili-
ceous ores lie unworked in the Birming-
ham district, which the Bureau of Mines
has shown can, by fine crushing and
washing, be concentrated profitably.
There is an opportunity for invention of

and ore deposits of the western states.
New devices on gold dredges are saving
much more of the platinum than hereto-
fore, and further improvements seem
likely. British and American capitalists
are beginning to develop the platinum
deposits of Colombia, in South America,
the refining of which in this country
would be a boon to the United States.
The United States consumes more tin
than any other country in the world, and
at the same time produces practically
none. A domestic source of supply is
badly needed. Alaska produced 100 tons
per year for the past three years, and
this field is worthy of further develop-
ment. The opening of the Panama Canal
should make possible the development of
an extensive smelting business in this
country, using the Bolivian ores, which
have heretofore been sent to England

processes by which ores may be smelted
electrically by the use of cheap water
power or reduced by the use of fuel oil
in regions where good coal is scarce.
There are also excellent arguments in favor of en-
couraging imports of iron ore from Cuba and South
America, as a means of increasing trade between the
United States and those countries and of conserving
the ore supplies of this country.

With the advent of the steam shovel, improved min-
ing methods, and recent advances in concentrating, im-
mense low-grade copper ores are now worked at a
profit. Three mines alone now produce about 300,000,-
000 pounds of copper annually, worth, at 15 cents per
pound, $45,000,000. Under the mining and metallur-

Gas-producer engine

These engines allow the utilization of low-grade coals, lignite and peat, eliminate smoke,

and avoid great loss in heat-energy of the coal consumed.

In proportion to output, the losses of zinc are prob-
ably greater than those of any other metal. Generally
speaking, it is probable that less than 50 per cent of
the zinc reaches the form of spelter. Zinc mining is
frequently done on a royalty basis, an arrangement
that means great waste because the lessee naturally
takes out the ore paying the greatest profit and leaves
the poorest ore behind without reference to its ultimate
loss. The losses continue in the utilization of zinc,
especially in the manufacture of brass, in which the
annual waste amounts to more than $4,500,000, half

because of lack of fuel in Bolivia for
smelting.

Improved metallurgical processes and
the use of oil flotation in milling should
enable the states of Missouri and Idaho to develop ex-
tensive low-grade deposits of lead ores and make the
country absolutely independent of foreign countries for
this metal.

Aluminum is still obtained from but one ore, bauxite,
which is needed for other purposes. Any method for
producing aluminum cheaply from common clay, which
contains 10 to 39 per cent alumina, would be of in-
estimable advantage. In some melting processes in
aluminum factories the average loss is 30 to 40 per cent.

(Concluded on page 360)
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Battery of the obsolete and wasteful beehive coke-ovens, in which three fourths

Battery of by-product coke-ovens, which save the exceedingly valuable gas, tar, am-

of our coke is still made, entailing an annual waste of more
than $45,000,000

monia, nitrogen, benzol and other products.

This type of oven is rapidly

replacing the wasteful beehive oven
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N its essential parts, the small combat and the great-

est battle are identical. In a small combat, a de-
tached engagement, the issue is soon decided and the
result is decisive. In a great battle, made up, as it is,
of a series of smaller engagements, the issue may be in
doubt for a considerable time and the results difficult
to determine. In all cases, however, the commander,
in making his strategical or tactical plans, must con-
gider the same elementrs - the fighting forces under his
command ; the terrain- ihe field of action; and the
time element—the limits within which he must act to
get the results planned.

To illustrate this we must refer to Colonel K’s de-
tachment. This detachment consists of four battalions
of infantry, one battery of field artillery, one platoon
of engineers, and the trains. These are the active
fighting forces. The terrain shown on our map and
in the perspective is the field of action. Time is the
important factor which we must consider in planning
to bring our fighting forces on the field of action into
the positions which the situation demands.

It is evident that no one of these three elements can
be slighted. While the issue is decided by the fighting
forces, their action is limited by the terrain and the
time allowed for the accomplishment of their mission.

Before going into the details of the present Game
we must know something of the principles of the devel-
opment of a fight or combat. In our problem we have
reached the stage where we have information of the
strength of the enemy opposing us. We also know
that this invading force is advancing with the evident

purpose of bringing on an encounter. We are there-
fore about to come in contact with the enemy. Our
. advance cavalry is already in touch with him.

In War Game II we saw the work of the Advance
and Flank Guards. Now that we are advancing with
the information of the strength and the aggressive
purpose of the enemy, the service of security on the
march will naturally gain in importance. It is neces-
sary to exercise greater vigilance, if such a thing is
possible, to guard against surprise movements by the
enemy. This may be done by strengthening the ad-
vance guard and by making closer the screen of the
flank guard.

Colonel K’s detachment will move forward to accom-
plish its mission under the cover and the security fur-
nished by its advance guard.

It must always be assumed that the enemy invading
force acts in such a manner that his advance is as
well protected as is our own, and that his independent
cavalry and patrols are covering his front. Therefore,
skirmishes may be expected between the opposing se-
curity forces.

Ordinarily, our independent cavalry will have com-
pleted its mission by the time this stage is reached.
It would then become available to assist in delaying
or defeating the hostile advance troops,
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War Game—III

The Advance to the Battle Field
By Guido von Horvath

HIS series of war games began with the issue of

March 11th, which deals with a Strategic Recon-
naissance of Four Cavalry Patrols. The second war
game was published in the issue of March 25th and
dealt with the Service of Security on the March
and at the Halt. In each game problems were pre-
sented, the answers being published in the succeed-
ing installment. Answers to the problems presented
in the present installment will be found at the end
of War Game IV, which will be published in next
week’s issue of the SCIENTIF1: AMERICAN. Copies
of the enlarged colored map covering the terrain
of the war game may be procured at 10 cents each.
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The theory of deployment, fire combat, advance and
the final assault by a company
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these ways are similar, but nevertheless each arm
has a precise rule, based on its own weapons. We shall
therefore consider them separately.

The Infantry. The infantry fights both with rifle
fire and with the bayonet. Therefore, its deployment or,
to speak in non-military terms, its fighting formations
are such as to give the best opportunity for this fire,
and for the bayonet attack at close range. We must
consider here that it is possible that infantry fire may
be employed at about 2,800 yards. This is distant fire,
and is advisable only against large targets; 2,000 to
1,200 yards is termed long range; 1,200 to 600 yards,
effective range. Close range means that we are firing
within 600 yards of the enemy.

In order to show the method of deployment we shall
work out the action of the company which has just
advanced to within distant range of the enemy, about
2,800 yards. .

The company takes a line formation. If a sufficiently
large target should offer itself, volleys might be fired
by the platoons, one after another, from covered posi-
tions. Should this fire not be taken up, the advance
against the enemy from this point on would be made
in formations different from those already explained.
We are describing here nothing but the attack of a
single company of infantry acting alone.

As soon as the company goes into action, from 2,800
yards on, it must deploy—that is, extend its front.
This means that it must take a formation which ad-
mits the best use of fire, involves the least exposure
to enemy bullets and provides a sufficient momentum
for the advance. The platoons, as we have s&id before,
are divided into squads. At the company commander’s
order, one or two platoons, as the case may be, will
take an open formation and advance. (See diagram.)

Thus one half of the company is changed into e
single line, with considerable distance between the men
and a greater distance between the squads, about 150
or 200 yards ahead of the remaining two platoons. The
result of this movement is that the first and fourth
platoons have formed a skirmishing line, while the
other platoons form a company reserve. Quite natur-
ally, the thin skirmish line is the firing line.

From this point on the combat will consist of alter-
nate firing and advances, with the best possible utiliza-
tion of the natural protection offered by the ground.
Once within effective range, the platoons will move for-
ward alternately, so that the fire of one platoon will
cover the advance of the other. In the later stages of
the attack it will be necessary to fill in and strengthen
the firing line with part of the reserves. But the com-
pany, when acting alone, must always retain at least
one platoon in reserve in order to carry through the
bayonet attack.

‘What we have here shown for a single company will
also serve as an example of the actions of larger units.

and also in further reconnoitering and
harassing the enemy’s main forces.

Successes in the early stages of the ad-
vance are very important. They gain for
the advance guard commander liberty of
action and give him the advantage of
the initiative, and thus an opportunity to
impose his will upon the enemy.

Once this stage has been reached by
the opposing forces, the commander of our
detachment must make up his mind as to
his further actions. He must then put
his decision into the form of precise or-
ders. In forming his plans there are
four possible courses of action open to
him :

1. To maneuver so as to gain time or
advantage.of position;

2. To avoid an engagement;

3. To attack the enemy;

4. To take a defensive position and
await the enemy’s attack.

Before deciding on our plans we must
know something of the ways and means
of actual fighting.

We have previously stated that the
company fights in line, but we did not
go into the details. Now we must take
up these details in order to get a com-
plete understanding of the task in hand.

tl
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Deployment for Combat

The different arms of the service, in-
fantry, cavalry and artillery, all have
their own ways of fighting. To a degree
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Theory of deployment of a squadron

The main difference will be in the size
and composition of the reserve. Every
command will retain a portion of its
force to act as a reserve to be used in
pushing the advance and to give the
weight at the time of the final thrust.

In considering the special task of our
detachment there will be used company,
battalion and detachment reserves. The

- further details we will work out as the
00 00 various problems are solved.

gg :: The Cavalry. The duties of the cavalry
v v are in many ways different from those of
33 the Infantry, yet, in case of need, the
00 cavalry can successfully undertake in-
? fantry action. In such a case it dis-

mounts and acts exactly like infantry.
30“ The service of reconnaissance is not
00 and should not be a fighting task, al-
la'? though it will at times be very hard to
avoid scrimmages. When cavalry, in
:: larger units, carries out a reconnaissance
00 in force the skirmishes with the enemy

cavalry will be numerous. Cavalry has
a simple method of attack against cav-
1] alry; the attack is made in line and
00 with increasing " speed; the enemy is
ﬁ.'u rushed. The force of impact, as much

as the work of sabres or pistols, will
have great influence in winning the vic-
tory. Against infantry, a skirmish charge
has to be made, and it can succeed only
when delivered as a surprise. The chief
uses of cavalry, aside from reconnais-
sance, are the harassing of an enemy’s
flanks and rear, covering and screening
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the movements of the main body, and securing in ad-
vance favorable positions for the slower moving infan-
try. (See diagram.)

The Artillery. This is the most important branch
of the army ; but, deadly and powerful as it is, it always
demands the protection of Infantry or Cavalry, for
once approached by the enemy,. it cannot defend itself.

The Artillery has but one way of promoting the final
success of an engagement : its fire effect. The effective
range for field Artillery is inside of 4,000 yards, al-
though it is able to throw its missiles 6,500 yards or
more. Field Artillery is almost as mobile as Cavalry;
therefore it can be placed at the desired point on short
notice.

It is very important that the reader understand that
the Artillery is not in line with the In-

SCIENTIFIC AMERICAN

Considerations

Colonel K’s orders are based on the information he
has received from the Advance Cavalry, and from his
orders from the Division Headquarters.

The development and the working out of this situ-
ation is somewhat complicated by the fact that the
enemy is slightly nearer to the points which Colonel K
wants to reach than is his own detachment.

The train, therefore, is used to overcome the influ-
ence of distance.

The Colonel is quite justified in using this emergency
measure, and, under the existing circumstances, it can
be undertaken with rather good chances for success.
He knows that only small enemy pattols are on the
left shore of the Nehaminy River and that the Advance

353

Therefore, the main problem lies in the dispatch
with which the greater distance is covered. To
this end, the train is used, as well as the order
to the cavalry to harass and delay the enemy in its
march.

As a matter of course, every commander must con-
sider that the enemy forces will be utilized with sim-
ilar intents.

Developments and Questions
The plan of outpost service shows the situation of
the detachment at 6 AM. Now here are certain im-
portant phases which must be understood before we
can go further in our game. One of these is: What
shall become of this outpost line? How will these
scattered troops act to fall into column of

fantry, except in extremely unusual cases,
but always behind the firing line, often
at a considerable distance. The shells
and shrapnel are fired over the heads of
the advancing Infantry.

To aim a gun it is not necessary for
the artillerymen to see their target; they
are always directed by officers from ob-
servation points. In order to hit the
mark, the direction of the target and the
distance in air line must be known. Once
these factors are known, the elevation
and deflection of the gun is given and, at
the command of the observing station, or,
if the target is in sight, as in direct fire,
at the command of the commanding of-
ficer, the gun is fired. The accuracy of

march with the rest of the forces? It is
understood that at 6 A.M., when things
began to happen, the elements of the out-
post were still at their respective loca-
tions.

Question 1. Figure out the road or di-
rection by which A Company will fall into
line of march. B Company? The out-
post reserve, which was C and D Com-
pany?

It must be considered that the com-
mander of the 3rd Battalion was present
when Colonel K gave his orders for the
march, therefore this commander’s duty
will be to immediately issue orders for

the assembly and relief of the outpost.
* * * * *

artillery fire is remarkable and its effect
may be very great.
As far as our present problem is con-

NORTH.

Question 2. Formulate an order which
will be adequate to bring about the relief
of the elements of the outpost.

cerned, it is enough to know that there
are two kinds of shells in use: the high
explosive and the shrapnel. The first is
constructed with a mechanism which
bursts the shell at its contact with the
ground or any resisting object. The
shrapnel is provided with a time fuse,
which is set before loading and which
explodes in the air at the desired dis-
tance, throwing several hundred bullets,,
and sometimes the broken fragments of
the shell, against the target.

Under any circumstances, the com-
mander must provide for adequate pro-
tection for his artillery. This protection
can be either Infantry or Cavalry.

The placing of artillery in the field will
be clear from this illustration:

All this understood, we are ready to
take up matters with Colonel K’s detach-
ment.

Situation

At 6 A.M the detachment is in marching
order. A train, with supplies, has ar-
rived during the night from the south.
Colonel K, at the northern edge of the
village, with his map in hand, after a
brief study and consideration, gives the
following verbal order:

His Staff and Battalion commanders
are present.

The enemy, three battalions of infantry
and one battery of artillery strong, is
marching on Pottstown. Its advance
guard has just passed the big pine tree
on the Nohaminy River. A few of his
patrols are reported on the left shore.

Our division is approaching from the
south.

Our detachment will advance to secure
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Composition of orders of tactical nature
must be made with the following points in
view,

1. The enemy.

2. Our own intentions.

3. The disposition of troops of our own
unit to carry out our intention.

4. The place where commander can
be found.

* * * * *

At 7:30 AM. the train carrying First
Battalion reached the southeastern fork
of the railroad near Pottstown. There
the train halted. A few minutes later a
rather heavy explosion was heard, coming
directly from the north.

Question 3. Account for the explosion.

* * * * *

The First Battalion commander de-
cides to disembark his battalion at once,
and to cross the river via the island
bridges.

Question j. Since his orders demand
from him the securing of the bridges east
of Pottstown, how will he proceed to
secure these thoroughfares of great tac-
tical importance?

The main question here is to find the
right way of occupying and holding these
two bridges. The terrain must be very
closely considered and also the means by
which infantry holds a position. Consid-
eration of these two elements and of the
strength of the forces in hand and to
follow will determine whether to go be-
yond the bridges and choose a position
blocking the approach for the enemy; or
by preparing trenches and utilizing the
river as a serious obstacle to defend the
southern bank around the bridges.

The first way is a positive achievement,
the second a passive defence.

o
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to occupy Lookout Hill.
Our independent cavalry will harass
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* * * * *

Question 5. Provided the commander
of the First Battalion has decided to push
forward immediately, what will be his

emy to the bridges, the First Battalion
will immediately board the waiting sup-
ply train, cross to the right shore and
hold same.

The Second Battalion and platoon of Engineers, as
Advance Guard, will cross Conestoga Creek at railway
bridge and will follow the railroad unti.l the road lead-
ing to the Pottstown Island bridges is reached. Thence
to Lookout Hill, where communication and co6peration
with the First Battalion must be established.

I will be with the Reserve of the Advance Guard.

* * * * * *

To Captain C, independent cavalry, the following
order is sent by heliograph:

“ Detachment will reach Nohaminy bridges at 9 :00
A.M. One battalion by rail at 7:30 AM. I propose to
occupy and hold Lookout Hill. Delay enemy’s advance
until 9:00 A.M.

Map illustrating the advance to the battlefield

Cavalry serves, to a certain degree, as an Advance
Guard. Besides this, the time and distance are such
that this separation of the battalions will be for a
short time only.

We must also consider one important thing which
will have some bearing on future developments. This
is the fact that our detachfnent marches on roads,
whereas the enemy, in order to reach Pottstown from
its present position, has to march across country with-
out roads, until the Greenville Road is reached. There
it crosses Timcum Creek on the railroad bridge. This
bridge might not permit the passage of artillery, and
eventually might force the enemy to a detour and the
use of the two other bridges northwest from the rail-
way bridge.

© 1916 SCIENTIFIC AMERICAN, INC

order, and his first aim?

Consideration must be given here to the
orders issued by Colonel K at Norrisville
and to the topographical situation.

Question 6. The First Battalion has reached Argus
Farm on top of Lookout Hill. What will be the Bat-
talion’s tactical formation?

Consider the nearness of the enemy, the dangerous
wooded slope marked “ Pine Forest,” the road and rail-
road leading through these woods, also the fact that
the railway bridge is to be covered.

Question 7. Mark the position of Colonel K’s detach-
ment on map at 9 A.M.

Carefully consider diagrams showing the deployment
of a company for combat and the possible application
of the same to the topography of the field of

action.
(Concluded on page 364)
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Finishing Furniture with the Use
of Compressed Air

F you should make a trip to some mod-

ern furniture factory you would be dis-
appointed if you expected to see men
putting varnish, enamel and other first-
coaters on their products with a hand
brush. Times have changed. Hand
brushes are too slow and inefficient in
these days of quantity production, and
compressed air has taken the place of the
hand-brush worker.

To-day you see a bedstead entirely
coated with a varnish-gun in less time
than it takes to describe the process and
all done in so scientific a way that fumes
from the material are removed—in fact,
all dust and loose dirt are removed from
the article by compressed air as the
varnish is applied. The hose receives. its
supply of material from a container hung
by a safety arrangement above the head
of the workman. Gravity causes the
material to flow into the nozzle of the
apparatus. Here it is properly mixed
with compressed air so that a delicate,
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softer metal of the bearing lining. By
manipulating these eccentric bushings, the
shaft may be first located to insure gear
mesh and then aligned from bearing to
bearing.

The reamer head, which may be held
at any point on the aligning shaft, is set
with a micrometer to an exact size de-
termined by -calipering the crank shaft
journals. The bearings are then reamed
out in succession, operating the reamer as
an ordinary hand reamer. The blades of
the reamer head are formed so that the
bearing is not only bored out but the
surfaces are burnished. This does away
with the necessity for a long “running
in ” of the motor which is usually required
after hand-scraping to wear down to a
good bearing surface. The illustrations
show how readily the reamer may be set
up and operated. On some types of cars,
a burned-out bearing may be replaced and
aligned with the other bearing or bear-
ings, without removing the engine from
the chassis.

Mechanical Belt Lacer which Re-

fine spray or a heavy one is at the dis-
posal of the workman.

There are hundreds of factories using
the new system for placing finishing ma-
terial on wood and metal parts. Automobile bodies are
treated with the finishing material by this process. In
case of large articles, they are placed on a turntable in-
side a protected area, or what is called the * fumexers.”
By a specially-designed exhaust apparatus all fumes
are removed from the finishing room, insuring better
health conditions for the men.

A Mechanical Method for Scraping Motor
Bearings
O perform mechanically the tedious work of hand-
scraping the babbitt or bronze bearings of automo-
bile motors and other machinery, is the purpose of an
aligning reamer recently perfected by a Massachusetts
manufacturer.

Hand-scraping the crank shaft bearings of an auto-
mobile motor usually requires from three to five days.
Each bearing must be scraped with a hardened steel
scraper, and while bringing it to size the mechanic must
be careful that the metal is removed in such propor-
tions as to bring the bearings in final alignment, and
located so that the gear on the crank shaft which drives
the cam shafts will mesh perfectly with the gears on
the cam shafts. The mechanic accomplishes this by
applying “ Prussian blue ” or some coloring material to
the journal of the crank shaft and taking * prints” of
the bearings. This process, often repeated, consumes
several days.

By the new mechanical method, however, it is pos-
sible to ream the bearings of a motor in one day or
less, producing bearings accurate in size, perfect in
alignment, and having smooth, burnished bearing sur-
faces. An aligning shaft longer than the crank case
of an automobile motor is set up in the bearings, sup-
ported by means of adjustable eccentric bushings hav-
ing finely threaded tapered sleeves, which screw into the

Workman applying varnish on furniture by means of a varnish-gun.” The hood in

which he works is equipped with exhaust fans

Method of using the mechanical belt lacer

places Manual Belt Lacing

PLICING of belts by skilled workmen

is in a fair way to become obsolete.
There is another and better way. A ma-
chine has recently been put on the market that does
this work so perfectly and efficiently that the joint
made has a tensile strength of 2,000 pounds.

But one man is required to accomplish the hardest
job of belt splicing with the new machine. The join-
ing together of the parts is in the form of a hinge
joint, and pulleys small in diameter have no terrors
for it. No jerking, slipping or other vibration is ex-
perienced with a splice made by the mechanical
splicer.

The operation of the machine and the apparatus
itself is interesting and represents the thought of some
mechanical genius. It is as follows:

Three corrugated rolls are operated by a crank. Be-
tween the rolls a spiral needle is inserted, and when
the crank is turned it is carried through the ends of the
belt, making perforations of very small diameter. After
this first operation, wire lacing is run through the
perforations in the same way the first operation was
performed. After these operations the coils are flat-
tened and forced far into the belt. By this method
loops are made, and by raw-hide pins these are coupled
together. With this last operation the lacing is complete.

Besides saving time for the man who owns one of
these worthwhile machines, there remains yet another
point to its advantage. Numerous small pieces of belt-
ing are from time to time cast aside for the reason
that a belt pieced together by hand from small parts
would be too expensive and, more important still, would
not be efficient. The mechanical lacer joins such parts
easily and thoroughly, resulting in an easy run and as
smoothly as some others composed of longer sections.

The machine has been mounted on wheels, permitting
it to be taken to the scene of action, instead of bringing
the belt to the machine. In some cases it can be
equipped for power operation.

Reaming bearing No. 1. Note that aligning shaft has been accurately located
to insure perfect gear mesh between crank shaft and cam shaft gears
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Reamer head in position to ream bearing No. 2. Note that adjustable bushings
which support shaft are screwed into soft metal of bearings
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Fencing Tournaments for Blind Men

Latest Parisian Fad Which Affords Much Pleasure to Participants
and Spectators Alike Because of Its Novelty

By Arthur Kennedy

EVER before has the problem of finding employ-

ment for blind men been so vast as at present, when
the European war has added tens of thousands to the
already large number of such unfortunates. For the
greater part the governments of Europe have devoted
their energies to finding suitable work for blind men
and training them in their new-found tasks. Recently,
however, the French have endeavored to create various
diversions as well for those whom the war has de-
prived of their sight, among which is fencing.

To the lay mind it is indeed difficult to conceive how
an active sport such as fencing can be indulged in by
sightless persons. Yet fencing tournaments in which
blind men are the only participants are now common
in Paris, and are a source of much enjoyment to both
the participants and spectators. At the same time,
the sport is of great value as a physical and mental
exercise.

are held, while the pupil is seated on a wall bench,
directly in front of the other line. The line run-
ning down the center of the court is known as “the
line of the professor,” while that intersecting it at
right angles is known as “the line of the student.”
The dotted line represents the path of the sound waves
when the professor or instructor calls on the student
who, being familiar with the dimensions of the triangle,
can approximately gage the distance between the point
where his line intersects the “line of the professor”
and the instructor. Upon receiving the command, the
student stands and walks forward on the line in front
of him until he reaches the intersection of the two steel
tapes, whereupon he does a half-turn so as to bring
him face to face with the instructor standing on the
same line. The student salutes his opponent and walks
forward on the ‘“line of the professor” until his foil,

held straight before him, touches the breast of his op-
ponent, thus indicating that the proper distance sep
arates them. They then cross foils and engage in the
fencing contest. Obviously, the blind men engaged in
the sport of fencing must rely on their sense of touch
almost exclusively, and in this respect the steel tapes
resting on the ground are of great assistance to
them.

So popular have been the fencing tournaments for
blind men in Paris that several schools are now in
existence in that city, opened only to students who are
totally blind.

New Process for Removing Solder and Tin
from Scrap
MONG the recent patents filed in England is the
process for removing the solder, tin and chemicals
from scrap and galvanized articles and

George DuBois, who is at present the

blind master of the foils, is the originator
of fencing for the sightless. As might
naturally be expected, he has had to train
his pupils with great patience; for if the
teaching of fencing is a matter of much
practice and perseverance for those pos-
sessing all their faculties, surely it is ten-
fold more difficult to master by those
who have been denied the use of their
eyes. In the headpiece, M. DuBois is
seen instructing a student in one phase of
fencing.

The fencing ground is marked off by
two lines at right angles, in the form of
steel ribbons. In one of the accompanying
views is shown the position of two op-
ponents just before the fencing match:

for utilizing the base metals. The in-
ventor is a South Wales tin-plate
worker, who has already secured con-
tracts from several municipalities for
treating down refuse such as tin cans,
containers and similar metallic waste
products.

Formerly large quantities of old tins
were taken by Continental dealers prac-
tically at the cost of carriage to be util-
ized in manufacturing cheap articles such
as toy soldiers, novelties, mechanical toys
and a large assortment of nondescript
articles usually found in shops handling
inexpensive goods. The usual processes
in manufacturing such goods only neces-
sitate a simple cutting or stamping and
a light coating of enamel or paint. For

the instructor stands at one end of the
steel tape which runs down the center of
the courtyard in which the tournaments

First position in blind fencing: Student seated at the end of his line, awaiting

the command of the instructor

the most part, Germany has been the
greatest consumer of scrap tin in the past
for the manufacture of toys.

Second position: Student after receiving the command, walking straight ahead

on his line

Third Position: After having reached the intersection of the two lines, the student

turns and salutes

e ——

Ko M

Fourth position: The student holding his foil straight before him, touches the in-
structor’s breast so as to gage their distance apart

© 1916 SCIENTIFIC AMERICAN, INC

Fifth position: After crossing foils, the instructor and student engage in the actual
fencing exercises with a dexterity that is astonishing
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Strategic Moves of the War, March 24th, 1916

HILE general attention has been centered for the

last few weeks on the more spectacular activities
in the Verdun sector of the theatre of war, events of
moment have occurred in the East, where the Russian
armies in the Caucasus and in Persia have made con-
sistent progress. -

The head of the Russian hammer is swinging through
Persia, the general movement being pivoted upon the
vicinity of Trebizond, far to the northwest upon the
shore of the Black Sea.

News of definite accomplishment comes late, espe-
cially from such a distant line. Therefore, while the
fall of Kermanshah and Ispahan are reported, com-
parison of the speed of the Russian advance from pre-
vious points with the time elapsed leads to the belief
that the columns of advance must now be well beyond
their present ‘reported positions, driving steadily to-
ward the Persian gulf and the beleaguered British
forces in Mesopotamia. Analysis would indicate that
the column from Kermanshah has probably reached the
border between Persia and Turkey, through Kirind,
where one of the best roads leading toward Bagdad
is te be found, thence overland to the border. This
should put the Russian forces within about 100 miles of
Bagdad, and little farther from Kut-El-
Amara, almost directly southward of the
present position.

Hamadan was a most important cap-
ture, although no considerable feat of
arms was required in its taking, for the
forces opposing the Russian advance were
rather weak and poorly organized. This
city is a center from which many usable
roads radiate; in all probability, there-
fore, it has become an advanced base not
only for the supply of the main column,
which seems to have followed the Bag-
dad road through Kermanshah, but for
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her and definiteiy lay the spectre of Egypt under the
heel of a Teutonic invader. At the present moment,
this passageway through Asia Minor represents the
only mode of egress and communication with the out-
side world remaining to Teutonia.

Tremendous efforts have been bent toward complet-
ing the Bagdad railway; Germany is not going to
passively abandon all this without a struggle, for it is
generally admitted that her place in the sun lies here.
It is therefore a certainty that when Trebizond falls—
as every condition indicates it will ere long—the first
step in taking possession of at least a part of this plug-
ging line will have been accomplished; then the
Erzerum-Erzingan force of Russian strength must set
the next block by laying siege to Sivas and controlling
the country intervening between it and the Black Sea.

To complete the line, one must look at the present
position of the Russian forces south of Erzerum. The
line sways southeast, west of Mush, west of Bitlis, in a
broken way controlling the entire IL.ake Van region.
This line continues across the Persian border until it
connects with the forces operating in Persia as outlined
in the first part of this article.

It is this line which must close the gap if it is to be
closed. As distances go, it
is not far to Bagdad and
the interposing course of
the Tigris. This great
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the supply of subsidiary columns as well,
to either side. The whole Persian move-
ment, in its present phase, commenced at
Teheran and Kaswin, extended south-
west directly upon Bagdad, and southward toward the
Persian gulf, through Kashan and Ispahan, which latter
is reported as fallen into Russian hands on March 19th.
From Kum, between Teheran and Kashan, a connect-
ing column of advance has proceeded in the direction of
Kut-El-Amara, with a probable first objective at
Khurramabad, which must be amply covered by Rus-
sian lateral thrusts from Kermanshah.

It is all a wild country, and the continuous lines of
battle which mark the main eastern and western bat-
tle fronts of Europe do not exist. Roads are too few,
and sections of the country too forbidding to render sup-
ply of such a line possible. The movement, then, con-
sists of a number of columns following the roads and,
in some cases, breaking an independent way. Each of
these columns, of whose strength and number little is
now known in this country, seems to be acting as a
separate force, although each column has its definite
place in the grand strategic and tactical scheme of the
Grand Duke.

To connect up the remainder of the Russian line, the
recently captured harbor of Riza, 35 miles from Tre-
bizond, is to be utilized as the base for Russian opera-
tions upon the big Turkish city. That there will be
serious opposition to this advance is doubtful. Trebi-
zond is not supposed to be a strongly fortified point;
and the news that the American consul there has taken
over the German consulate rather suggests that no
serious resistance is contemplated.

The Erzerum force, which comprehends the most
powerful of the Russian forces, has pushed forward to
Erzingan, a movement which was indicated in these
columns about two months ago as a strong probability,
and the city was evacuated without desperate resist-
ance. FErzingan is not really a fortress city, although
it is valuable to Russia on account of the concentration
of roads upon it. The Turkish forces are reported as
retiring upon Sivas, about 150 miles from FErzingan,
closely followed by the Russians.

But it should tell another story, the report, when
Sivas is reached. This city is directly on the most
feasible line for the bottling-up operation which is the
objective of the entire Caucasus campaign. This line
extends from the Black Sea coast west of Trebizond,
through Sivas to the Gulf of Alexandretta on the
Mediterranean and as it is the narrowest point across
the Turkey-in-Asia peninsula, it will doubtless be de-
fended with desperation. Successful occupation of this
peninsula by the Entente forces would sever Turkey’s
principal territory from the Teutonic alliance, deprive
the Kaiser’s forces of such supplies as have been drawn
from the section, shear Turkey’s main possessions from

=:RUSSIAN

SCALE OF MILES
O-BRITISH FORCES

Russia’s progress in
Asia Minor

stream makes a mighty natural barrier of defense that
can scarcely be forced over any considerable extent by
direct assault ; it must be broken wherever possible and
the remaining positions on it be turned. The very
character of the Armenian country, and Kurdistan as
well, supplements the natural defense and the task be-
fore the Grand Duke is a difficult one, even in the face
of the comparatively loosely organized forces that have
so far opposed him.

Beyond the Tigris lies the Euphrates, another bar-
rier. To assist in its turning, Russia, it is reported, has
landed troops on the Persian gulf which, in combination
with the direct advance are to essay the task. As the
Russians approach Sivas, they will undoubtedly at-
tempt to extend their lines southward in constunt en-
deavor to gain ground and draw the stopper closer to
the southern end of the gap. It is therefore clearly
to be seen that Russia is attempting literally to sweep
across Turkey-in-Asia, and brush the debris into the
sac between the Black Sea and the Mediterranean.

It is the belief of the writer that one of the most
sangainary battles of the war is coming in this vicinity
within the next few months or weeks. Relieved of the
necessity for guarding the Dardanelles in heavy force,
it seems entirely possible that Turkey can concentrate
a million men across the neck of the peninsula, regard-
less of whatever force Germany and Austria can man-
age to send to assist them. Every advantage of com-
munication will rest with the Teutonic defenders, ex-
cept in the vicinity of the Black Sea, which is under
Russian control ; and the more the line retires toward
Constantinople, the more advantage for the defense.

Bulgaria does not dare dispatch troops to aid Tur-
key; her doors are none too securely locked, for the
force at Saloniki is not remaining there, increasing in
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strength all the time, for a mere junket;.Roumania
is a constant menace; almost 200,000 Serbs and Mon-
tenegrins are being reorganized and equipped near
the shores of Greece.

But a million men, with the advantage of interior
lines and comparatively short communications, consti-
tute a very strong and dangerous defending force.

It is the opinion of practically every observer that
the only hope of full Russian success in this theater
of war lies in the exertion of general Entente pres-
sure on all lines. The newly initiated Russian activity
in Bukowina and to the northward indicates the begin-
ning of the long heralded Russian offensive, with the
secondary motive of swaying irresolute Roumania to
active support of the Entente; England and France,
if activity is to be effective and ample, must attack
also; and Italy cannot be idle.

It may therefore be said that the situation in Tur-
key is in its second stage; the first, of preparation
and initiation, has passed; with splendid strategy and
tactics the Grand Duke has done his difficult part, car-
rying the situation up to the present; the third will
obtain when Sivas is reached and when—if—the forces
to the southward of Erzerum gain the Tigris and the
Euphrates, when Germany’s magnificent organization
and strategy must be reckoned with on the battle-line.

It is interesting to observe that the operations in the
Caucasus and Persia constitute practically the only
major strategic and tactical moves combined of the
entire war since the battle of the Marne.

First Fruit Exposition in Brazil

I0 DE JANEIRO’S first fruit exposition was opened

on January 30th, and closed on February T7th. It
was the result of the combined work of the director of
the Commercial Museum of that city, who has been the
chief promoter, and the officers of several agricultural
societies. .

The chief object of the Brazilian fruit exposition was
to initiate an effort toward bringing the
producer closer to the consumer, and thus
cut down materially the abnormally high

L4 KuM price of fruits in that country, as well as
AN to extend the trade in native products.
SuranABA® 4;"/4 a With but one exception—that of the local
‘& representative of a California raisin firm,

\‘ who presented a line of California dried

JSPAKAN and canned fruits that attracted much
/%% attention—the exhibits were all of Bra-

zilian native fruits. Among the latter
were mangoes, grapes, figs, dates, “ mamao” (papaya),
“caji” (cashew), lemons, sapoti (sapodilla), bananas,
guava, “jaca” (durrian), and peaches, apples, and
pears from Southern Brazil. Most of the fruits just
mentioned are common in Brazil, but the exhibits of
such fruits as peaches, grapes, apples, and pears are
indicative of real interest among the Southern Brazilian
States in the cultivation of products for which the
country has been dependent upon the United States in
the past, and still is at present.

The U. S. Bureau of Standards and Engi-
neering Abroad

NCIDENTS in the daily routine of the United States
-4 Bureau of Standards point to the constantly increas-
ing recognition that is accorded in all parts of the
world to the comprehensive and authoritative nature
of the activities of this important branch of the Gov-
ernment service. There are requests for results of
investigations, for scientific publications of the Bureau,
for information on a seemingly infinite variety of sub-
jects. A single day’s record of correspondence received
is evidence of the world-wide appreciation of American
work upon standardization, and research on problems
connected with standards and the determination of the
properties of materials.

Inquiries were received from China, Hungary,
Australia, New Zealand and Peru during one day re-
cently. The civil engineer in charge of the municipal
laboratory for testing building materials at Shanghai
asked for the results of the Bureau’s investigation of
the value of fine grinding of Portland cements by gran-
ular analysis. A request was received from the Royal
Hungarian Central Office of Weights and Measures at
Budapest, Hungary, for an exchange of weights and
measures publications between the two governments.
The Australian Statesman and Mining Standard of
Melbourne . desired to purchase two copies of the
Bureau’s circular on household measurements and also
its publication on the metric system. The chief of the
electrical laboratory, Peruvian Government’s Special
School of Engineering, at Lima, asked for a publication
containing detailed specifications and materials for con-
structing standard Weston cadmium cells.
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Inking the thumb before making a print

Taking the impression of a finger

Rolling the index finger upon the ink slab

The Origin, Classification and Uses of Finger Prints’

An Ideal System of Identification for the General Public

By Sergeant Frederick Kuhne, Bureau of Criminal Identification, Police Department, City of New York

TRING the last few years numerous articles have

appeared in various magazines and newspapers
relative to the identification of individuals (principally
criminals) by the method known as the “Finger Print
System,” with no intention of the writers of such arti-
cles to convey to the public the information as to the
manner in which finger prints are classified and iden-
tifications made, nor as to the value of finger prints in
cases other than criminal.

When finger prints were first adopted as a means of
identification, under a system of classification whereby
a print could be filed and readily found, the subject
was treated as a science and made to appear technical
and difficult. This was done perhaps to keep it confi-
dential for police purposes, no thought having been
given to its future possibilities or to the fact that a
system, the use of which is indispensable
to the Departments of Justice all over the

the bulb surface of the outer or nail joint of the finger
in any manner whatever, whether it be made with ink,
blood, or the greasy substance which is emitted by the
sweat glands, the outlets of which are situated on the
summits of the ridges; whether it be a photographic
reproduction or printed by means of what is known as
a line cut; or whether impressed in clay, wax, putty,
ete. All are impressions within the full meaning and
can be used by experts in making identifications. A
smudge made with the finger would be a mark but no
impression in accordance with the finger print system.
Classification

Although there are various systems for the classifica-
tion of finger prints, such as the ‘“Conley,” the “Flak-
Conley” (an improvement on the Conley) and the
“French System,” the system I am about to explain is

of patterns to which no numerical value has been
assigned (first group), is given a primary -classifica-

.tion of 1 over 1, expressed in the form of a fraction,

as 1%, 14, 3, etc,; for impressions consisting wholly or
partly of patterns with a numerical value (second
group), the primary classification is determined in the
following manner :

The ten fingers are divided into five pairs (the first
finger of each pair representing the denominator of the
fraction and the second of each pair the numerator),
the first pair being the right thumb and right index
finger, with a value of 16 for denominator if appearing
in thumb and 16 for numerator in index; second pair,
the right middle and right ring finger, with a value of
8 for denominator in middle and 8 for numerator in
ring finger; third pair; the right little finger and left
thuinb, with a value of 4 for denominator
in right little finger and 4 for numerator

world, would make an ideal system for
any institution, department, bureau, firm,
corporation, ete., desiring to prove identity
or prevent impersonation.

In order to interest the public in this
comparatively new system, an endeavor
will be made to cover the omissions of
previous articles, by explaining the finger
print system as concisely as the subject
and space will permit by showing that
there is nothing difficult or mysterious
about the system and how valuable it
would be, not only for the police, but for
themselves, if everybody had their prints
taken and filed for future use.

The only requirements for proficiency in
the knowledge of finger prints are ordi-
nary intelligence and practical experience.

Origin

According to the record of researches

by prominent criminologists, the individ- |
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& | in right thumb; fourth pair, the left index
and middle fingers, with a value of 2 for
denominator in index and 2 for numerator
in middle finger; fifth pair, the left ring
and left little fingers, with a value of 1
for denominator in ring finger and 1 for
numerator in little finger; the value of
1 which, as previously stated, is assigned .
to prints consisting of patterns having no
value, is always added to the result ob-
tained by the addition of the values as
assigned to patterns of the second group,
so as to account for the 1 which is bor-
rowed for such prints. The following
examples will show how the values are
applied and the primary -classifications
determined.

If the right and left thumbs were both
patterns of the second group and the
other eight fingers of the first group, irre-
spective as to which pattern, the result

unality of the finger print, or better known
as the thumb print, and its value in prov-
ing identity was discovered by the Chi-
nese over 200 years B. C., an impression
of the thumb being used by them in lieu of their
signature in all legal and business transactions; later
this method was also adopted in India, and while from
time to time various systems for the classification of
impressions were advanced, they were not considered
until the English government, realizing its value,
adopted the “Henry System’” in 1901. Since then finger
prints under some system have been installed by the
police of all the principal cities throughout the world.
A Finger Impression

Before entering upon the explanation of classifica-
tion, I wish to instill into the minds of those not fa-
miliar with the finger print work, the real meaning of
a finger print or impression.

The dictionary defines the word impression as being
the mark, or a mark of anything, such as a stamp, mold,
etc.; but as a mark made with the finger is not neces-
sarily an impression and valueless to experts unless it
shows the peculiarities of the ridge formation upon
which the classifications and identifications are based,
it fails to convey the real meaning.

The term finger print or impression, as used by ex-
perts, means the reproduction of the ridge formation on

* Finger Print Instructor, by Frederick Kuhne, Munn & Co.,

Inc., Publishers,

The “ Henry System ” of classifying finger prints

the “Henry System,” which is the one most universally
adopted. Any person who acquires experience enough
to be recognized as an expert can create a system of
his own, which accounts for the variety of systems.

All systems are based upon the peculiarities of the
ridges, such as their formation into various patterns
(by which the primary classification is determined),
and by the formation of two fixed points (known as
core or inner terminus and delta or outer terminus),
together with the ridges intervening and surrounding
these two points (by which the sub-classification, and
in some cases the final classification, is determined).

All impressions are divisible into one of two groups,
of four types and eight distinct patterns, the first group
being patterns to which no numerical value is assigned
(except as explained later), consisting of two types and
three patterns, such as loops, arches and tented arches
(tented arches being included under the type of arches),
the second group being those patterns to which a nu-
merical value is assigned in accordance with their
position in a set of prints and consisting of two types
and five patterns, such as whorls, twinned loops, lateral
pocket loops, central pocket loops and accidentals, the
last four patterns being classed as composite.

A set of finger prints (ten fingers), consisting wholly
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would be 16 plus 1, giving 17 for the de-

nominator, and 4 plus 1, giving 5 for the

numerator; thus we have the primary

classification of 5 over 17 for impressions
in which both thumbs are represented either by a
whorl, a twinned loop, a lateral pocket loop, a central
pocket loop or an accidental; if the right thumb, right
ring, right little, left index and left little fingers were
represented by patterns of the second group, the pri-
mary classification would be 10 over 23. When the ten
fingers are considered under the same conditions, the
classification is the result in addition of 16, S, 4, 2, 1
plus 1 for both numerator and denominator, or 32 over
32. By this arrangement of values we have the square
of 32 or 1,024 primary classifications, running from 1
to 32 over 1; 1 to 32 over 2; 1 to 32 over 3, and so on,
up to 1 to 32 over 32.

The primary classifications are further subdivided by
the use of letters, as A for arch, T for tented arch, R
for radial loop, U for ulnar loop, for patterns of the
first group in the index fingers and I for inner, M for
meet, O for outer, determined by tracing the ridges of
patterns of the second group; but as this part of the
system is very lengthy, I will not attempt to explain it
in detail owing to limited space.

Prints with a loop appearing in the right little finger
would have what is termed a final count or classifica-
tion in the form of a numeral representing the number

(Concluded on page 365)
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The Heavens in April, 1916

Remarkable Surface Features of the Planet Mars

HILE Mars is still conspicuous in the evening

sky, we may well continue the discussion of the
planet’s remarkable surface features. Reasons were
given last month for believing that the great differ-
ences between the drawings of the planet by different
observers arise from what is technically called “ per-
sonal equation ”—that is, from differences in their
visual and mental perceptive apparatus, operating un-
consciously; and that, while a multiple of faint and
difficult details undoubtedly exist on the planet’s sur-
face, the only way of deciding which of the various
types of drawings are probably most like the reality
is by means of test observations on ‘ artificial planets,”
which have never yet been made with sufficient com-
prehensiveness to answer the question.

We may now consider the principal explanations
which have been suggested for the observed details, or,
rather, for the changes to which they are subject, for
the mere existence of permanent markings of various
shapes, sizes and colors on Mars would be no more sur-
prising than on the Moon’s surface or anywhere else.

The most conspicuous of all the changes
—those of the polar caps—are the easiest
to understand. From the way in which
they shrink in spring and summer, and
reappear again in late autumn, it seems
practically certain that they must be de-
posits of snow or frost of some kind—
deposited on the surface as the winter’s
cold approaches and melting away or
evaporating as the warmth returns.

Since the material which disappears
from one cap evidently goes, in part at
least, to form the other, the planet must
have an atmosphere, through which the
vapor of the material forming the caps is
carried from pole to pole. The existence
of an atmosphere is confirmed by several
other lines of observation, notably" by
measures which show that there is a cer-
tain amount of twilight on Mars after
the sun has set, just as there is on the
Earth.

The composition of the atmosphere and
of the polar caps is harder to find out,
and the existing data are puzzling. The
most obvious suggestion is that the white
stuff at the poles is actual snow, or hoar
frost—frozen water, in some of its fa-
miliar forms. The only difficulty about
this view is that, so far as can be deter-
mined from existing data, it is very hard
to see how the surface of Mars can get
hot enough, even in summer, to melt snow
—or even reach the temperature, perhaps
not far above zero Fahrenheit, at which
snow begins to evaporate slowly into
perfectly dry air, just as camphor does in
a warm room.

An alternative idea is that the caps consist of *car-
bon dioxide snow ”—the white flocculent solid into
which this gas condenses at a temperature of about
80 degrees Centigrade, or 112 degrees below zero Fah-
renheit. But here the difficulty is the other way, for
it is equally hard, or harder, to see how the surface
of the planet can be cold enough to permit the exist-
ence of solid carbon dioxide through the summer, or
to allow it to form again as early in the Martian au-
tumn as the white deposit actually does.

In the opinion of the present writer, after a careful
examination of the data, the question must be left un-
solved for the present.

Only one thing seems certain: the polar caps must
be very thin, for they sometimes disappear completely
in summer. Now the whole amount of heat received
during a Martian summer would suffice to melt and
evaporate a layer of snow (or of solid carbon dioxide,
for that matter) only a few feet in thickness. Since
most of the heat actually received must be lost again
by reflection or radiation into space, the thickness of
the polar caps must be very small, probably averaging
only a foot or so.

All the evidence goes to show that the planet’s atmos-
phere, also, is far less extensive than the earth’s. It
is hardly safe to make a numerical estimate, but the
assumption that there is one tenth as much atmosphere
above a square mile of the surface of Mars as above
an equal area on earth seems a rather liberal one. Re-
garding the composition of this atmosphere, there are
indications, from certain difficult and delicate spectro-
scopic measures, of the presence of water vapor and

At 11 o'clock : Apr. 7.
At 1014 o'cleck : Apr. 14,
At 1@ o’clock: Apr. 22.

By Prof. Henry Norris Russell, Ph.D.

oxygen; but other measures by fully as trustworthy
methods show no perceptible signs of them. And the
quantity present must at most be very small.

We may now take up the most interesting problem—
the nature of the dark areas and of the “ canals.” The
former are certainly not seas, as was once supposed—
a sufficient proof being that the brilliant reflection of
the sun from the surface of the water, which in that
case would be conspicuous, has never been observed.

A widely held opinion—and one which is entirely
plausible, if the planet’s temperature gets above the
freezing point of water, and the polar caps are com-
posed of ordinary snow—is that these dark areas are
regions of vegetation scattered over the otherwise
desert surface of the planet.

The enlargement and darkening of these areas in
the local summer, when the moisture from the melting
polar snows reaches them (whether by streams, rain
or dew) is just what might be expected, while their
shrinkage in autumn and winter (when the air be-
comes very dry again) and the change of color in
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some places from green to brown, are equally easy to
explain.

This is a very attractive theory, but is by no means
the only one which can explain the observed changes.
For example, Arrhenius, guided by the behavior of
certain desert regions in Persia and elsewhere, has
suggested that the dark areas may be alkali flats, where
the sand is full of hygroscopic salts. Whenever there
is much moisture in the atmosphere, these salts will
absorb it from the air, and form a brine which
will moisten the sand and make it look dark; but
when the atmosphere becomes very dry (all the
available water being locked up in the growing polar
cap) the water will evaporate again, and the dissolved
salts will effloresce, leaving the dry surface covered
with a whitish or yellowish deposit.

Other explanations, not involving the presence of
life, could doubtless be devised; and in all probability
some of these chemical explanations could be adapted
to the hypotheses that the substance whose vapor dif-
fused from the polar caps into the atmosphere was not
water, but something else of lower melting point.

On the vegetation theory, the canals are explained as
fertile strips of land bounding watercourses which
cross the deserts. This does not prove them to be
artificial ; for, as Professor W. A. Pickering, the orig-
inator of this idea, has pointed out, the valley of the
Nile, seen from the moon, would appear as a green
streak crossing the great yellow area of the African
desert.

As in this terrestrial case, the watered region may
be many times wider than the watercourse itself.
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At 9o'clock: May 7.
At 8L, o’clock : May 15.
At 8 o’clock: May 22.

The progressive darkening of the canals after the
polar cap shrinks, beginning nearest it and extending
gradually outward to the equator and beyond it, can
then be explained as the result of the progress down
them of floods of water from the melting snow, and
the subsequent growth of vegetation—as happens, in-
deed, in the case of the Nile,.

Dr. Lowell, starting with this explanation, argues
further that the canals form so remarkable a geometric
network of fine, sharp straight lines that they cannot
have arisen from the casual operation of natural forces,
but must be artificial, and the products of great engi-
neering skill. He reasons also that, since the water
flows away from the polar cap in all directions along
different canals at about the same rate, and goes a
long way beyond the equator (as indicated by the
darkening of the canals), while six months later, by
the Martian calendar, it flows along these same equa-
torial canals in the opposite direction, it cannot flow
under the mere force of gravity, but must be artifi-
cially conducted, in a word, pumped—which shows that
the designers of the canals have not be-
come extinct, but are still using them for
irrigation.

To develop arguments which show that
it would be possible to get evidence of the
existence of intelligent inhabitants upon
a planet fifty millions of miles away is
an admirable piece of constructive rea-
soning. There is moreover, nothing in
our present conclusively established
knowledge of Mars which is irreconcil-
able with Dr. Lowell’'s theory; but it
should nevertheless be borne in mind that
some of the most important bases upon
which it is established are not to be
counted as conclusively settled by obser-
vation, and that it is in any case not the
only possible explanation of the phenom-
ena.

It has already been shown that the
exact geometrical character of the canal
system is very far from being proven,
and with this, the argument for the arti-
ficial character of the system loses its
cogency. Again, and more fundamentally,
it is not certainly established that vegeta-
tion exists on Mars, or even that the
polar caps are of frozen water, and that
it ever gets hot enough to melt them.

If they do supply the planet with wa-
ter, the alkali-mud theory will account
for changes in the color and visibility of
canals as well as of larger areas, and,
as Law has suggested, the progressive
appearance, first of the canals nearest the
pole and then of those farther away, may
be explained without invoking intelligent
action by assuming that, as the polar caps
melt a thin haze spreads over the surface, concealing
the full details, which finally clears, starting at the
pole, so that the canals, which have all darkened, invis-
ibly to us, under the hazy covering, come into view suc-
cessively, as reported by the observers.

‘When all these possibilities are considered, the writer,
for his part, is loath to make dogmatic statements con-
cerning Martian problems. The explanations here very
briefly outlined have been suggested to their advocates
very largely by analogy with features of the Earth’s
surface. If we could be equally familiar with the con-
ditions prevailing on other bodies, we might well be
led to still different, and equally possible, theories con-
cerning Mars, and find ourselves more embarrassed
than ever to choose between them, until more distinc-
tive observational data became available.

The Heavens

The appearance of the sky in the latter part of an
April evening is shown in our map. "Almost overhead,
but a little to the north, is the Great Bear. The
“ Pointers ” in the. bowl of the Dipper point down-
ward to the Pole-Star, and beyond it to the zigzag line
of Cassiopeia, low on the horizon. To the right of
these, in the northeast, is Draco, coiled about the Little
Bear. Low in the northeast is the bright star Vega.
Above this are the quadrilateral in Hercules, the semi-
circle of Corona, and the resplendent Arcturus. Virgo
is well up in the south. Its brightest star, Spica,
makes a fine triangle with Arcturus and Denebola in
Leo.

(Concluded on page 362)
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Inventions New and Interesting
Simple Patent Law; Patent Office News; Notes on Trademarks
Surgical Scalpels with Detachable Blades elimination of all moving and accessory parts and re- The operation of the carbide candle is simple. After

OR the past three or four years, or ever since Dr.

Murphy, of -Chicago, conceived the idea of attaching
a safety razor blade to a scalpel handle for an operat-
ing knife, there has been considerable discussion among
the surgical profession relative to a scalpel provided
with a thin, wafer-like blade

ducing the instrument to a handle and the blades. Thus
the blades are made to slide onto the handle and snap
into place, and are as readily removed in the reverse
order, by a simple manipulation of the fingers. The
construction of the new scalpel is such that a blade

similar to those used in
safety razors.

‘While the exceedingly
sharp edge of the razor
blade recommended it for
surgical purposes, since the
healing of a wound from a
keen knife is more satisfac-
tory than that from a dull
knife, still, its shape was
not satisfactory; the square
corners and straight cutting
edge making the manipula-

the removal of the bottom cover, the candle is filled
with about 75 grams of carbide and the cover replaced.
The kerosene container of the lamp on which the
candle is to be used is then half-filled with water.
The candle is placed in the font of the lamp and at

the end of about a minute a
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tion of such improvised
scalpels most inconvenient.
This obvious disadvantage
was overcome in a number
of inventions subsequently developed, providing surg-
ical scalpels with detachable blades of the proper shape,
or rather, better shaped for the purpose. For certain
reasons, however, these new instruments did not seem
to find great favor with the surgical practitioners;
perhaps the main reason was that in addition to the
handle and blades, other parts were used in their con-
struction, creating crevices and joints, all of which
made the article either impossible to sterilize without
taking it apart or difficult. to maintain antiseptic.
Hence these scalpels were limited in their uses owing
to inherent imperfections, in spite of the obvious ad-
vantages of the principle employed.

There has recently been invented a form of scalpel
with detachable blades, which appears to solve the
problem in a most practical manner. Not only are the
‘blades of the proper shape, but they are so made as
to be readily placed on the scalpel handle and firmly
held thereon without the use of a clamping device. In
fact, the construction of the new scalpel is no more
complicated than the ordinary instrument.

The inventor of the new scalpel, Morgan Parker, of
Newport, R. I, has made use of the spring flexibility of
thin steel blades in an ingenious manner for holding
them on the handle. The device makes use of the
spring characteristic as the stage through which the,
blade must pass in order to gain its position on the
handle. This is accomplished by automatically causing
the bending of the blade while attaching, which again
snaps straight when in position, making it immovable
from the handle until again sprung, resulting in the

Converting an ordinary kerosene oil lamp into a gas lamp,
using the carbide candle

constant supply of acetylene
gas issues from the burner.
It is advised that the candle
be placed in a glass tumbler
first before placing it in the
font of a lamp, in order to
make sure that no gas
escapes from the screwed-on
bottom. After being thus
charged and prepared, the
candle can be used for a con-
siderable period of time, un-
til the carbide is exhausted.

Recently invented safety razor with the blade removed, New type of safety razor with the renewable blade held
showing the lugs

Constructional details of the blade-holding member of the
new surgical scalpel

Surgical scalpel of simple design and its renewable blades

cannot be dislodged except when so intended by its
user; and when in position on the handle, it is held
rigidly in order that it may not be over-flexible while
in use.

With the new scalpel, fresh blades are available for
each operation, insuring a sharp and perfect edge.
Furthermore, the time and trouble incidental to the
resharpening of the regular scalpel blades are elim-
inated, for the cost of the blades is low. The instru-
ment lends itself to sterilizing just as readily as the
conventional scalpel.

Mr. Parker has also perfected a type of safety razor
made along the same general lines as the usual razor
but provided with a guard and renewable blades. Here
again the flexibility of the blades has been made use of.
A long slot is cut in each blade, serving to hold this
member on the back of the guard by engaging with
two ears of different lengths. To insert a new blade in
place, it is slightly bent while engaging with the first
or long ear, but snaps back into shape when pushed
far enough and is then shifted so as to engage with the
second or short ear, resulting in its being held firmly
in place. The reverse operation is followed to remove
the blade.

Although the razor just described is of the utmost
simplicity, comprising but three parts—the handle, the
guard which is provided with the holding ears as in-
tegral parts, and the renewable blade—still it has prac-
tically every desirable feature possessed by other safety
razors: it is inexpensive, readily cleaned and efficient.

Carbide Candle Instead of Kerosene in Oil Lamps
UE to the European war, there have been very few
practical novelties developed during the past year,

and such novelties as have appeared have.had. some

connection with the war in nearly every instance. This
is the case with the German carbide candle device,
shown in the accompanying illustration.

The new carbide candle is made in two sizes, for 10-
and 14-inch burners, and can be applied to any lamp
after the removal of the kerosene burner, by means of
the movable socket. Thus there is furnished a new
sort of lamp which provides a cheap means of illumina-
tion where kerosene is lacking.
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in position

When too much water is
absorbed into the carbide
candle, the flame becomes
too large. Conversely, the
flame will be too small when the carbide tends to form
mud or slime at the bottom. These conditions, however,
are soon regulated, and after a brief use can be avoided
without trouble. Obviously, the duration of one charge
depends upon the size of the candle. The carbide used
costs on the average about one pfennig per hour in Ger-
many, where the device has been invented and widely
introduced since the beginning of the war. When the
carbide is exhausted in the candle, there remains a
chalk-like residue in the holder, which is easily loosened
when dry by a spoon-handle or other utensil. If it is
necessary to refill hastily, the residue may be removed
while still moist; but since in this case gas may still
be forming, great care must be exercised not to come
too near another light.

Use of Periscope for Purposes Other Than in
Warfare

UCH has been said of the extensive use of peri-

scopes both by submarines running below the sur-
face of the water and by soldiers in the trenches.
However, the periscope has heretofore figured but little
in the peaceful walks of life.

Recently, a large crowd gathered outside the War
Office in London for the purpose of seeing Lord
Kitchener just before he started for the front. One
man, fearing that he would be unable to secure a
glimpse of the famous British general, brought with
him a periscope of the variety used by the British
soldiers in the trenches in Flanders. Needless to state,
this optical device enabled him to secure a field of
vision over the heads of the people surrounding him.

Using a periscope in a crowd in order to get a glimpse
of General Kitchener
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About 900,000 cars will

of proper attention.

New Car

1. Silent motor.
2. Full power.
3. JInfrequent repairs.

Let us look at the symptoms of
premature old age:

(1) In a new motor, only one
thing brings on noise. That is
abuse. Too often noise is the
motor’s complaint against 1m-
proper lubrication.

(2) The most serious causes
of permanently weakened power
are scored cylinders, worn bear-
ings and piston rings. These
troubles are brought on by in-
correct lubrication.

_ginerepairsusually are infrequent

—even with “incorrect oil. But
with incorrect lubrication the
second year brings the reckoning.
The metal worn out by friction 1s
gone forever. The results of wear
now show up plainly. The worn
motor never ‘‘comes. back.”

An investigation among New
York repair shops showed that
over 509, of all motor troubles
brought to them are caused by
incorrect lubrication.

The one main factor in keeping
your new car new is correct lubri-
cation.

You selected a car that suits you.
Now select the oil that suits your car.
You will find the correct grade of
Gargoyle Mobiloils for your car specified
in the Chart of Recommendations, at
the right.

For several years this Chart, which
represents our professional advice, has
been a standard guide to correct automo-
bile lubrication. If your car is not listed
in this Chart, a copy of our complete
Lubricating Chart will be sent on request.

Mobiloils

A grade for each type of motor

In buying Gargoyle Mobiloils from your dealer, it
is safest to purchase in original packages. Look for
the red Gargoyle on the container. For information,
kindly address any inquiry to our nearest office.

VACUUM OILCOMPANY
Rochester, N. Y., U.S. A.

Specialists inthe manufactureof high-grade
lubricants for every class of machinery.
Obtainable everywhere in the world.

Domestic Branches:

Detroit New York Indianapolis
Boston Chicago Minneapolis
Kansas City, Kas.  Philadelphia Pittsburgh

(3) During the first year, en-

Protect Your New Car

be bought this year.

Thousands of those new cars will age through lack

Between the new car and the
prematurely old car there are three main differences:

Old Car

1. Noisy motor.
2. Weakened power.
3. Frequent repairs.

Correct Automobile Lubrication

Explanation:—The four grades of
Gargoyle Mobiloils, for gasoline mo-
tor lubrication, purified toremove free’
carbon, are:
Gargoyle Mobiloil “A”
Gargoyle Mobiloil “B”
Gargoyle Mobiloil “E”
Gargoyle Mobilail “Arctic”
In the Chart below, the letter oppo-
site the car indicates the grade of
Gargoyle Mobiloils that should be
used. For example, “A” means Gar-
goyle Mobiloil “A.” “Arc” means
Gargoyle Mobiloil “Arctic,” etc. The
recommendations cover all models of
both pleasure and commercial vehicles
unless otherwise moted.
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Electric Vehicles—For motor hearings and en-
closed chains use Gargoyle Mobiloil *‘A’" the year
round. For open chains and differential use Gar-
goyle Mobiloil ‘‘C’’ the year round.  Exception—For
winter lubrication of pleasure cars use Gargoyle Mo-
biloil “‘Arctic’’ for worm drive and Gargoyle Mobiloil

A"’ for bevel gear drive.

Preparedness for Peace in the
Mineral Industries
(Concluded from page 351)

The Bureau of Mines is experimenting
with new methods by which it is believed
this loss can be reduced to 10 or 15 per
cent.

The uses of bismuth are growing, and
if the metal could be obtained more
cheaply, these uses would be greatly in-
creased. Probably 4,000 pounds of this
material is going daily out of the stacks
of the smelters in the western states.

Many of the rarer metals have a great
importance in their relations to the in-
dustries of the country and to human
comfort. A very important group of the
steel-alloying metals includes chromium,
cobalt, nickel, tungsten, vanadium, molyb-
denum, and titanium. By the use of these
wonderful alloy steels, largely developed
in the United States, one man now does
as much work with metal-cutting ma-
chinery as could formerly be done by five
men. Tungsten, besides its use in steel,
in which it is saving millions of dollars
a year in wages, is saving other millions
of dollars to consumers of electric light.
Incandescent lights with tungsten fila-
ments furnish for 15 cents as much elec-
tric light as one could get ten years ago
for one dollar, and of much better quality.
There still are opportunities in the metal-
lurgy of tungsten.

Uranium is chiefly notable from its be-
ing the parent of that wonderful ele-
ment, radium. The Bureau of Mines, in
connection with the National Radium In-
stitute, has manufactured radium on a
commercial scale from the carnotite ores
of Colorado at a cost one third the price
asked by foreign producers. This triumph
of American skill and invention is not
only making this country independent of
foreign sources of supply, but is enabling
American physicians to apply to the cure
of cancer radium in quantities not avail-
able to physicians in Europe.

Practically all the potash salts used in
the United States have come from Ger-
many, the imports amounting to $15,000,-
000 annually. To remedy this situation,
the Government has been actively engaged
in investigating, as possible sources of
potassium salt, saline residues, natural
and artificial bitterns, alunite and similar
minerals, the igneous rocks and minerals
like the potash-bearing feldspars, the
greensand marls, and organic sources
such as seaweed, molasses residue, wool
scourings, etc. Experiments indicate that
the United States may soon be relieved
of absolute dependence on foreign re-
sources of potash salts.

The waste in mining phosphate rock is
large, in the Florida pebble field being
probably two or three times the tonnage
of rock saved. Among the possibilities
of the future are the introduction of
chemical methods whereby low-grade de-
posits can be converted into concentrated
forms and shipped at a profit, the direct
application of low-grade phosphate rock
to the land, and the utilization of other
sources of phosphate, for example, the
mineral apatite and phosphate-bearing
slags, large quantities of the latter now
being wasted.

We are entirely dependent on Chile for
our natural nitrates, the imports from
that country in normal times amounting
to about $20,000,000 annually. Nitrates
are being made from the nitrogen of the
air by electrolytic processes on a small
scale in the United States, and success-
fully on a large scale in Norway. Our
wastes of nitrogen, in normal times worth
in combined form about 15 cents per
pound, are almost inconceivable. Al-
though we coked in a recent year over
63,000,000 tons of bituminous coal, we re-
covered only $3,800,000 worth of the $22,-
000,000 worth of recoverable nitrogen con-
tained in the coal. This we can charge
to the wasteful beehive coke-oven.

Through the inventive genius of an
American, Herman Frasch, the United
States occupies the dominating position in
the sulphur industry of the world. Meth-
ods are now extensively employed in the
manufacture of sulphuric acid from smel-
ter gases, the production of acid in this
way in 1914 amounting to 951,000 tons,
the remarkable growth of a profitable in-

© 1916 SCIENTIFIC AMERICAN, INC

April 1, 1916

dustry from what was a nuisance and a
waste product. Pyrite, the mineral used
primarily in making sulfuric acid, is a
by-product in coal mining in several
states. Formerly it was discarded, but in
1914 31,500 tons, valued at $84,000, were
produced in three states.

One of the largest of our imports is
pottery, the import value of which in a
recent year amounted to more than $11,-
000,000. There is little doubt that a care-
ful study of our own deposits and meth-
ods of preparation would enable us to
utilize domestic material more exten-
sively. Investigations by the Bureau of
Mines indicate that an immense tonnage
of the purest known semikaolinized feld-
spars is available in the southern Ap-
palachian region.

The growth of the Portland cement in-
dustry in the United States has been one
of the wonders of modern industry. In
1880 there were produced in the country
85,000 barrels; in 1913 more than 92,000,-
000 barrels, valued at as many dollars.
There seem to be excellent reasons for
stimulating the export trade to South
America. Although this exporting may
not promise large direct profits, the crea-
tion of such a trade should benefit the
industry through the opportunity to dis-
pose of surplus stocks. A serious loss at
cement plants is in the flue dust, ranging
from 4 to 10 per cent of the raw mate-
rial. A plant at Riverside, California, has
installed the Cottrell process for catching
its dust, which was injuring surrounding
orchards, and has found that great quan-
tities of potash had been going to waste,
the value of which, now recovered, is
nearly as large as that of the cement
produced.

The United States produces more than
two thirds of the fuller’s earth it con-
sumes, and when it is considered that
prior to 1895 there was no regular pro-
duction, the progress of the industry has
been remarkable. Many samples of Amer-
ican earth are distinctly superior in
bleaching power to the English earth, and
the investigations of the Bureau of Mines
show the domestic earth to be better
suited for refining edible oils than the
imported product.

Bromine, produced in West Virginia and
Ohio, is largely shipped abroad and re-
turned to the United States in the shape
of fine chemicals, for which we pay the
costs. The large quantities of calcium
chloride formerly wasted in the manufac-
ture of soda are now being used in part,
and it is hoped that new uses for that
which is now wasted will soon be found.

Comparatively little is known about a
large number of the rarer elements, espe-
cially tantalum, columbium, thallium,
thorium, beryllium, and the twenty or
more elements of the cerium and yttrium
earths. No one can say what an ex-
ploitation of this field might lead to, but it
is through scientific investigation of such
problems that many industries have been
developed, perhaps the most noteworthy
being that of the Welsbach gaslight man-
tle. There is reason to believe that a
more general manufacture of thorium ni-
trate, the important chemical product nec-
essary for the manufacture of incandes-
cent mantles, may be developed in this
country. There are deposits of monazite
in many states, and with the knowledge
that a valuable material—mesothorium—
can be made as a by-product, the industry
should pay well. Mesothorium is used
successfully in therapy in the same man-
ner as radium.

From our copper refineries and sul-
furic acid plants at least 300,000 pounds
of selenium is going to waste each year.
Selenitim is the only known element hav-
ing an electrical conductivity that varies
with exposure to light, and this property
will undoubtedly give the metal special
prominence in future. Tellurium is also
going to waste in quantities. No present
use of importance is known for the ele-
ment, although it is obtainable at a low
price. Silicon, next to oxygen, is the most
abundant of all elements, and until re-
cently has been obtained only as a chem-
ical curiosity. It has remarkable powers
of resistance to all ordinary weathering
agencies, wonderful properties of resist-
ance to chemical agents, is easily made,



April 1, 1916

prlzht
RJRy ld

J. REYNUs~ =77
" WNSJONS o

Lay fire to a jimmy pipe jammed-
chock-full of Prince Albert tobacco,
or roll up a makin’s cigarette —if
youre digging after reasons why
P. A. has revolutionized the pipe
and “rolling” game; why P. A. has
trebled the number of pipe smokers
in six years; why Prince Albert is
today smoked in every civilized
nation on the globe!

Give P. A. the third-degree-test-out!
Drill like sixty into that enticing
flavor, that fragrance, that long-
burning coolness. You can smoke
P. A. without a let-up every minute
you’re out of the blankets and your
confidence never will be abused!
The patented process frees the

tobacco from bite and parch!

Men who have stowed away gentle
old pipes for years have brought
them back to the tune of Prince
Albert! It will set free any-pipe-
shy-tongue!

Prince Albert can be purchased everywhere tobacco is sold in toppy red bags, 5c; tidy red
tins, 10c; handsome pound and half-pound tin humidors, and in that classy pound crystal-
glass humidor with sponge-moistener top that keeps the tobacco in such bang-up condition !

R. J. REYNOLDS TOBACCO COMPANY, Winston-Salem, N. C.

Prince Albert tobacco
hasmade three men smoke

pipes where one
smoked before'
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3~ DRINGE
LBERT

the national joy smoke

It will prove out 100 per cent. any
hour of the twenty-four! It will
give any man all the pipe-happiness
he ever did yearn for!

And smoked in a makin’s cigarette,
Prince Albert is so refreshing and
so delightful, it gives you a brand-
new idea of how corking-fine a real
makin’s cigarette can be! It’s as
satisfying to your taste as the pret-
tiest thoughts of smoke-happiness
you ever uncorked. For Prince
Albert has won its

way on its merits.
Won-over men of
all tastes—it’s so
universal in its
popularity; so
good, and friendly,
and satisfying! It
will win you
quick as a flash!

e
familiar front -
view of the tidy red tin,
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Over $500,000,000 worth of auto-
mobiles and motor trucks were sold
during 1915 in America alone. This
record, amazing as it is for an in-
dustry scarcely more than a decade
old, will be far surpassed in 1916.
Such consistent sales-progress is the
best assurance of future sales-develop-
ment. Such growth is the surest

token of stability.

[ontinental Mofars

In the unparalleled success of the
automobile industry, one of the
greatest contributing factors has been
the perfection and standardization of
certain important units of the car
itself. The Continental Motor, for
instance, has come to be recognized
as standard: one or more models are
used today by 147 manufacturers of
pleasure and commercial cars. Its
contribution to the sales-progress of
these companies can hardly be over-
estimated.

CONTINENTAL MOTORS COMPANY
DETROIT, MICH.
Factories: Detroit, Muskegon
ive motor turers in the world

Largest

60% of 1916 Cars &

UPHOLSTERED IN
GENUINE

REQ.U.3. PAT.OPF.

Imitations of
Fabrikoid

“Genuine
Leather™”

Fabrikoid

60

The Standardized Upholstery Material

Standardization has revolutionized the motor car in-
dustry. It has increased manufacturing efficiency and
lowered selling costs. It has given the manufacturer
methods and materials of definite proved quality and in-
sured the motor car buyer the maximum of value.

Of the million autos sold in 1916, 75% will sell at
$1000.00 or under and this remarkable achievement is the
direct result of standardization.

To this revolutionary process of standardization Du Pont
Fabrikoid Motor Quality adds the final word in upholstery. It
eliminates the buying hazard, the high cost and the manufacturing
wastes of leather because it gives the manufacturer an upholstery
material of known Quality, Efficiency and Cost.

To the motor car buyer it combines all the richness, all the
luxurious and aristocratic appearance and texture of the finest
leather with double the service, strength and satisfaction of so
called ‘‘genuine’’ leather.

You can now buy almost any standardized car up-
holstered in Du Pont Fabrikoid Motor Quality.

Fabrikoid Rayntite

made especially for tops and storm curtains is guar-
anteed one year not to leak, but built to last the life

of the car.

It is sturdy in structure and fadeless in
color.

Made in both single and double texture.
Write for samples and booklets

DuPont Fabrikoid Company, Wilmington, Del

Canadian Factory and Office, Toronto ‘

and except for its brittleness would prob-
ably find extensive use.

The United States has an ample supply
of crude barytes, the mineral used in the
manufacture of white paint, rubber, arti-
ficial ivory, fireworks, etc. Yet because
of imperfect methods of mining and treat-
ment of American ores, we have depended
on Europe for this material. Since the
war began, however, barytes compounds
are being manufactured in several states.
The new industry is not only meeting the
domestic demand, but is also furnishing
large quantities for export.

As a consequence of “strain breaks,’
resulting from rock stresses, heavy losses
have been entailed in marble quarries.
The Bureau of Mines has lately devised
a method of relieving the rock pressure
so as to prevent destructive fracturing,
and great masses of valuable marble that
would otherwise be wasted are now being
utilized.

Large areas of peat of considerable
value lie near great iron mines in north-
ern Monnesota, which are now being
worked entirely with coal brought from
a thousand miles away. This peat could
be used to replace the coal for generating
producer-gas or steam in large power
plants in such a way that the by-product
of ammonia recovered should pay the en-
tire cost of plant operation, and thus the
producer-gas, an excellent fuel for en-
gines, be obtained free of cost.

The Heavens in April, 1916

(Concluded from page 358)

Hydra, Crater and Corvus are visible in
the southwest, and Gemini, Canis Minor
and Auriga in the west and northwest.

The Planets

Mercury is in conjunction with the sun
on the 14th—behind it—and is practically
invisible, except at the very end of the
month, when he sets about an hour and
a half after the sun. He is then in Aries,
not near any bright star, and should be
easily identifiable in the twilight.

Venus is evening star in Taurus and
is exceptionally bright and conspicuous.

She reaches her greatest elongation (or
apparent distance from the sun: 45° 39’)
on the 24th, and is at the same time in a
very high northern declination — nearly
27°. The combination of these two things
keeps her in sight until 10 :45 P.M., while
early in the evening she is more than 30°
above the horizon. At the same time she
is nearly, though not quite, at her great-
est brilliancy, being 100 times as bright
as a standard first magnitude star. She
is so bright that she casts a shadow,
which may very easily be seen by going
into a room into which no artificial lights,
such as street lamps, can shine and let-
ting the light of the planet come through
a western window and fall on the oppo-
site wall.

Mars is in Cancer, but has reversed his
motion, and is swinging back into Leo
at an ever-increasing rate. He is 85 mil-
lion miles distant at the beginning of the
month, and 108 million at its close, and
is growing smaller in the telescope, and
fainter to the eye; but he still looks
brighter than a first-magnitude star.

Jupiter is in conjunction with the sun
on the 1st, and can be seen only at the
end of the month, just before sunrise.
Saturn is an evening star in Gemini, re-
maining in sight till about midnight.

Uranus is a morning star in Capri-
cornus, and Neptune an evening star in
Gemini.

The moon is new at 11 A.M. on the 24,
in her first quarter at 10 A.M. on the 10th,
full at midnight on the 17th, and in her
last quarter at 6 P.M. on the 24th. She
is nearest us on the 20th, and farthest
off on the 9th. During the month she is
in conjunction with Mercury on the 1st,
Jupiter on the 2d, Venus on the 6th, Sat-
urn on the 9th, Neptune on the 11th, Mars
on the 12th, Uranus on the 25th, and Ju-
piter again on the 30th.

Neuimin’s Comet
A faint comet was discovered photo-
graphically by Neuimin, at Simeis, Russia,
on February 24th—just after the last of
these articles was completed.
It was then in the southern part of
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LEGAL NOTICES

OVER 70 YEARS'
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

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

A Free Opinion as to the probable patent-
ability of an invention 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 confidential. Our Hand-Book on
Patents will be sent free on request.

Ours is the Oldest agency for securing
patents; it was established over seventy
years ago.

All patents secured through us are de-
scribed without cost to patentee in the
Scientific American.

MUNN &: CO.
233 Broadway  Woolworth Building ~ New York
Branch Office: 625 F Street, Washington, D. C.

Annual Subscription Rates for the
Scientific American Publications
Subscription one Vear.........oeeeeeeeennennn $3.00

Postage prepaid in United States and possessions,
Mezxico, Cuba and Panama.

Subscriptions for Foreign Countries, one year,
postage prepaid. . .......coiiiiiiieians

Subscriptions for Canada, postage prepaid

$4.50
3.75

The Scientific American Publications

Scientific American (established 1845)......... $3.00
Scientific American Supplement (established
1876)

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 Advertisements

Advertising in this column is 75 cents a line. No less
than four nor more than 12 lines accepted. ount
seven words to theline. All orders must be accompanied
by a remittance.

BUSINESS OPPORTUNITIES

COULD YOU SELL GASOLINE AT 2 1-2 CENTS A
gallon? If so, sell Carbonvoid to automobilists for 81.00;
300% profit; $1 00 tube equivalent to 40 gallons of gasoline.
Removes carbon. Sample 75c. Live dealers and agents
wanted. Carbonvoid, Bradley Beach, N. J.

HELP WANTED

LARGE CENTRAL STATION COMPANY IN MID-
DLE WEST offering excellent opportunities along engineer-
ing and commercial lines is seeking applicants in its drafting
room on electrical construction of switchboards and general
layout of central and sub-station design in connection with
installations of large turbo-generators, gynchronous con-
verters and transformers. Prefer applicants who have
completed four year electrical or engineering course but
men who have had one or two years of college training sup-
plemented by additional study and experience since leaving
school may qualify. Salary ranges from $70.00 to $90.00
per month depending entirely upon the qualifications of
applicants. Men who have had training with this company
in the drafting department are later transferred to positions
in the testing department, and those who wish to seek com-
mercial work are given an opportunity to enter into new
business fields. In replying, please give complete informa-
tion as to age, qualifications and experience and minimum
salary considered. Address replies to ‘‘Applicants,’”’ Box
773, New York City.

GASOLINE ENGINE—DIAGRAM CHART

STOP FIGURING.—SAVE TIME.—Gasoline engine
horsepower at a glance. Large Diagram Chart. Ac-
curate, easily read. All types. Satisfaction or money
back. Price 25 cts. Postpaid. Victor Page, Bristol, Conn.

INVESTMENT

WANT TO INVEST about twenty-five thousand dollars
to manufacture an article commanding good export and
domestic sale. For further particulars address Kent, 546
Second Street, Brooklyn, N. Y.

PATENT FOR SALE

PATENT FOR SALE COVERING MACHINE de-
signed to save waste fibers in pulp and paper mills, sev-
eral in successful operation. For further particulars
address R. V. Kingsbury, Hinckley, New York.

SITUATION WANTED

WOULD LIKE TO LOCATE with some one that could
use my full ability. Besides serving time at four different
trades, have practical (not technical) working knowledge
of steam, gas, electric, hydraulic and pneumatic engineer-
ing. A cheap man at $5,000 for some concern that. can
use my full capacity. Address ‘‘Mechanical Engineer,’”
Box 773, New York.

STOP RATTLE OF WINDOWS

KEEP BURGLARS OUT. Stop RATTLE of Window.
A patented device; placed on window in one minute, will
do this. Sample, 25 cents. Money refunded if unsatis-
factory. Conklin Mfg. Co., Red Bank, N.J.

Campbell’s
Scientific Farmer

is an authority on soil culture and crop growing.
It is to the intelligent farmer what the Scientific
American is to the intelligent business man—a
sane and safe guide in the special field that it
covers. It is the only publication devoted to
the science of farming. If you are interested
in farming, no matter where, you cannot afford
to be without the information it gives you from
month to month.

THE CAMPBELL CORRESPONDENCE
SCHOOL OF SOIL CULTURE

is associated with the Scientific Farmer, the
Scientific Soil Culture Company operating
both. In the courses furnished by this great
school you can get the very last word on the
Science of Agriculture. The courses were es-
pecially prepared by a corps of instructors,
specialists in their fields, among whom are
Campbell, Ten Eyck, Bolley, Willard, Haste
and Buffum.

Send for a sample copy of the Scientific
Farmer and a catalog of the School. Enclose
four cents postage.

SCIENTIFIC SOIL CULTURE COMPANY
BILLINGS, MONTANA
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ONLY THE CADILLAC RIDES LIKE THE CADILLAC

ONLY THE CADILLAC RIDES LIKE THE CADILLAC

T is still unique in the large number of
parts and operations ground to the accu-
racy of a thousandth and the fraction of
a thousandth part of an inch.

It is still unique in that standardization which
insists that every essential part be exactly
like every other part of its kind.

‘It is still unique in the extent to which

friction is eliminated from its working parts.

It is still unique in that alignment which
makes for the harmonious action of its units.

It is still unique in its balance and in the
scientific allotment of its weight.

It is still unique in those qualities which
make for year after year of dependable
service.

It is still unique in the characteristics which
make a fact of the phrase:
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Cancer, and moved slowly southeastward |

into Hydra.
C U N A R D Two orbits have so far been computed,

one by Castro at Santiago, Chili, the other
Established 1840 by students of the University of Califor-

AQUIT ANIA — M AURETANIA nia. They agree in showing that the
ORDUNA— CARMANIA — FRANCONIA comet came to perihelion early in March,

CARONIA — LACONIA a.nd tl'lat .it is moving i.n .an orbit but
. little inclined to the ecliptic (one com-
NEW YORK—LIVERPOOL puter finding 10° and the other 17°) and

BOSTON — LIVERPOOL in the same direction as the earth.

MONTREAL_QUEBEC_LONDON The perihelion distance is 1.58 times
NEW YORK — MEDITERRANEAN the earth’s distance from the sun, accord-

ROUND THE WORLD TOURS ing to the first set of elements, which
‘Through bookings to all principal ports of the World were computed on the usual assumption w1t
_, Cunard S. S. i°-- Ltd., 24 State St. N. Y. of a parabolic orbit. The California com- ;
gencies Everywhere . L .
puters find that the orbit is elliptic, with

. a perihelion distance of 1.33, and the
T“[ “Ew pA(KAGE THAT short period of 5.2 years, but describe the

I " >
computed value as still uncertain, owing AL UM |N UM
S“WIRETOP’’, the New Fabric Package, in which you can \¥

| to the short time available for observa-
tion. PI STONS
pack small, miscellaneous parts with other goods for

According to the ephemeris based on
shipment, and will absolutely insure their safe delivery.

the latter elements, the comet on April
\ 1st should be in about 9 h. 26 m. R. A.

They are the greétest
engineering improvement of

and 2° declination—that is, about 6° north 1916. Their use in the best
A wire hc_)l(_ls the top of the ba_g open, permitting quick of Alpha Hydrae—and moving southeast of the season’s high-priced
and easy filling. When the bag is filled, the top is drawn about half a degree per day. It is reced- : hi

together, the wire twisted a couple of times, and is then 4 - ) cars proves this.

ready either to pack with other goods or wire to the ing from the sun and growing fainter, Put this improvement into

article with which it is to be shipped. and will probably be visible only in large your Ford. Enjoy the same

SERVIGE—EFFICIENCY—ECONOMY telescopes. B e D e Yot oy

Nudodad s has ot s “WIRETOP” Insures quick—convenient—sure and safe delivery. PRINCETON UNIVERSITY OBSERVATORY. n;?;zogiil:gg: tg?ttt}‘:;ie ig\}xﬁ\nc’?“].?s,

VAR Does away with bursted packages and lost parts. 1916, March 20. %xl : Pist

Made in two weights and five standard sizes. The light weight for uminum Xistons.

\ |
| ! all ordinary purposes and the heavy weight for articles requiring an
"LOOK

INSIDE '

LYNITE Pistons weigh two-

War Game—III _ thirds less than iron pistons. This
(Concluded from page 353) means great reduction of
Answers to Questions in War Game 11. i vibration —less repairs—greater
Question 1. The situation of the Ad- riding comfort—greater speed—

. more flexibility. They lengthe:
vance Guard is indicated on accompany- the life ’;f I-[:O{h moto¥ anrég ca:
ing map.

These pistons are equipped with

Question 2. 'The outpost line, with sup- twelve
How Manufactwrers Can INCREASE THEIR BUSINESS || o e e e e o
Read Carefully Every Week the CLASSIFIED ADVERTISING COLUMN in the reason for selecting this line for the out- \EAK-E!S%:

SCIENTIFIC AMERICAN post is, first of all, the fact that the most PISTON RINGS
S k ill be likely to find inquiry f thing that i -
ygT;ZSifai?:xlr:v é)r deai ifx.y : p?om?altl lrréglll)l'rym:; sb(:'xlrxlleg alx{lord:r. WatCh 1 t Caref lllly likely apprf)aches from the north are se Power Producers— Carbon Reducers
cured against the advance of enemy
Write and learn about these

forces, thus giving full protection for the wonderful light weight pistons
main body that have really revolutionized

“WIRETOP” will save you time—money and labor, and give better ser-
vice to zour customers. The costis very small. erte for full particu-
lars and samples. A postal will bring them.

BEMIS BRO. BAG COMPANY. Dept. 6 ST. LOUIS, MO.

-

motor designing. _Ful]y and
Especially during the night is it a very simply described in our FREE
hazardous task for any force to leave the booklet, "Pistons and Power.”
When Our Land ks Filled y Manufactured by
roads, therefore, the occupancy of the ap- McQuay-Norris Manufacturing Co.
Wlth Game proaching roads must be given first con- (2:831 I:“ocus; Street w EIT'B “°,§’}§
. R t. . H.
FEW A . sideration. The outguards not located on z’%o::, 372%2?2’ Ave., To,z:t:
the g;etagsst agao erzloerlcta W‘:ﬁ roads form a protection against possible BRANCHES:
h 8r d gam l:in TY I\ gmaller harassing enemy parties, and, in New Yok ponicago—Philadelphia—Pitts-
the world. Our woods, our this open country, make it almost impos- e — Doy s allas "
fields, our water-ways, were teeming : anta=Denver=Dballas

sible to disturb the rest of the camp.
The assigned outpost line is an ideally

good line for this service. The section

covered by A Company is an almost per-

with game birds. Wild turkeys,
quail, grouse, ducks, were familiar
sights—to the sportsman; on the
table; and in city markets.

Th diti hould . 1 fectly clear country with good supporting Y E
ese conditions should again prevail. . . ‘i I

They may successfully be brought about points, while B Comp:%ny has an even

through game farming. more advantageous section on account of

Game farming does not necessarily re- | the natural barrier formed by the Cones-
quire a large amount of land and involves | toga Creek.

little expense in time and money. The work| By sending out patrols as indicated by
in itself is intensely interesting and affords

TRIPLEX BLOCK

both profit and pleasure to those who in- | 2TTOWS, the security will be further im- PUT YOUR
dulge in it. proved. HOISTING
. Questions 3 and 4. See map for an-
Reesults from Game Farming | iy er PROBLEMS
portant because domes- In the first pl birds of kind: Co UP TO US
+ic turkeys are deci- ! n the hrst place game birds of many kinds | Qyestion 5. The commander of B Com-
. P command high prices in city markets. Their oy i the following order :
mated by a disease Z0 eggs are eagerly sought by breeders. Secondly, | P21V g1ves the 1ollowing order: The Yale & Towne Mfg.Co.
from which the wildl = if you are fond of hunting, the birds you raise| ‘ Considerable enemy forces have been 9 East 40th Strest - New York

variety is free.

will provide excellent sport and food. Or, if you | reported 14 miles north, near coal mines.

prefer, and if you own large acreage, you may | Our detachment will camp for the night
lease the privilege of hunting over your land. | . Norrisvill o i i

This does not mean that the sport of hunting, so | 11 #V0778vtle.  Our battalion will estab-
far as the general public is concerned, will be | lish outpost on line Clan Road to Bowers
restricted. On the contrary it will be increased; | Bridge. In case of attack this line will
for game raised for sporting purposes cannot be | e held.

closely confined in any given area.

) ] . “This company as Support No. 2 will
If you are interested in game farming from 2NY | guard the section from the western slope
standpoint, you should write for a booklet which ; ;
takes up the subject in a broad way and gives | T G'oat Hill to Bowers Bridge.
much interesting and valuable information re-| “ Five outguards will be sent out and
garding it. one special patrol.
The book is called “Game Farming for Profit|  « gergeant S/1, with one squad, on

?;dal’clsg;urebseItthlesc\zlelgo\zogzllnorweadlng. Write slope of Goat Hill between bridge and
’ 2 hilltop.

Game Breeding Department, Room 131 “« Sergeant /2, with two squads, on
HE&CULES POVVDE&QOJ Conestoga Bridge on road.
Wilmington, Delaware “ Lieutenant L, with two squads, on

Manufacturers of Explosives; Infallible and . .
"EfnuC.;a' © gmokeless Shotgun Powders; L. & R. railroad bridge.

JatiDealers=—1
_PARK‘EJR PEN G

NEW YORK RETAIL STORE WOOLWORTH BLDC.

/ ' o eay Orange Extra Black Sporting Powder; Dynamite “ Corporal (,J/ 1, one squad between rail- a -
4 D M5, e 3 for farming. road and Bowers Bridge. e
TH & COJ ] ‘“Patrols to be sent out by outguards
™ — 22 { Game Breeding Department, Room 131, Nos. 2, 3 and 5. The d.ay of in.lperf.e(:t
I?Y:Larkeet TR E‘ = ; Hercules Powder Company, Wilmington, Del. “ One special patrol to Deansville. E&’;E.ng:,;?ﬁ%tﬂesaﬂeﬁgf&;ﬂ:H?&ﬁ&g}g’&%ﬁ
—— = =g “ Communication to be maintained —the world’s greatest hearing device. It transmita

wound without blur. Write today for our 16 days’ free trislofer.

from right to left. Third and fourth ‘Perfect Aid to Hearl'ng

Gentlemen :—Please send me a copy of Game Farming for Profit and Pleasure. I am inteiested in game

breeding from the standpoint of - platoons remain here as support. Tﬁle lge:fra i; the onh{ scilentiﬁc inst;gm;nt for
¢ y 1 ' . t . arvelously covers egrees
Very traly yours, ‘“ Reports to be sent here.” ofeanu:d, evefynrqange of tgna of the h?{maghea;.

Ourfreebookisa high«

Nome — Occurrences of I'mportance. Write forFree Book Ourlre bookSiis..

deafnesa, Write for it today--learn ali about
Address

3 ayn’ low direct
At 7:35 AM., the independent cavalry, Pty mrine 1F mnenelont to Now York
call for demonatration.

Captain C, in order to delay the enemy, [FREE MEARS EAR PHONE CO., Inc.
blew up railroad bridge spanning Timcum Book| Desk 2334 45W.34th St.N.Y.
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Creek and, taking a position southwest !
from this bridge, partially sheltered by
trees, opened fire upon the advance guard
of the enemy.

The main body of the enemy immedi-
ately changed direction in order to gain
other bridges, while their advance guard
deployed and occupied stretch between
railroad and Nehaminy River.

At S8:50 A.M. enemy artillery opened
fire from Chester Hill with two guns, up- ’
on squadron.

At 9:80, Captain C retired from his ||
position to nearest edge of Pine Forest. \

At the same time, our own artillery,
from Lookout Hill, responded to enemy’s
fire.

* * * * *

The Fourth War Game will deal with
the combat between these two detach-
ments, first showing our own, then the
eneny’s action. \ 2

The Origin, Classification and Uses
of Finger Prints

(Concluded from page 357)

of ridges in such loop between the two |

terminal points (core and delta), these |

two points being excluded from the count.

Making Identifications
After the primary classification, sub-
classification and final classification (if
any) of a print have been determined, they

/N

&

. R IS

are compared with the prints on file hav- = @
ing the same classification, by taking into =

consideration all the peculiar formations
of the ridges and patterns in the print;
if they do not agree in the minutest detail
they are not of the same person.

IR

Are You Trucking .
in a Fog?

As an experiment, take your own print
by using an ink pad instead of printers’

ink, and examine it under a magnifying

NN YA

{

VANV

S . . . e e s
glass and you will see the numerous char- | |E4 ETTING to be quite a problem—thls trucking—isn’t it? You kpow S
acteristics of the ridges, such as a single | |E2 to a penny how much it costs to transport a ton from your freight S
. . . . =~ . o =
ridge separating into two ridges, termed ||E) house to San Francisco, but can you tell what it costs to truck the @

{

ridge Dbifurcation; ridges that end
abruptly, short ridge lines or dots, etc.;
upon these points the identifications are
based, they being exactly alike in dupli-

N

same ton across the yard?

Do you know how much you lose per day on a horse?

N

cate prints, even though taken years > Do you know that electric trucking is, roughly, about 509, cheaper than @
apart. ’ > gas trucking? @
How Used > One brewer saved nearly $400,000 in real estate alone by changing from @

;1

horses to electric trucks. This brewer operates 65 electric trucks and 27
gas trucks. Three attendants keep the 65 electrics in perfect condition,
whereas it takes nine men to look after the 27 gas trucks. In other words,
it would require eighteen men to take care of 65 gas trucks as against three

Although finger prints are utilized with
success in the Army and Navy Depart-
ments of the United States for the appre-
hension of deserters and to prevent the
burial of soldiers as unknown in case of

I

NI

JIN

7 ANIZANIZNINI

4 men on the same number of electric trucks. S
war and by a few savings banks for the §4 a
protection of depositors who are unable 51 A gas truck is usually laid up for repairs twice as many days in a year =
to write, thereby preventing the with- g as an electric truck. The depreciation on an electric is much less than on =
drawal of funds by unauthorized persons, | |4 a gas truck. As to cost of operation, ‘““juice’” costs a lot less than gas. The =
its greatest success perhaps has been in |{{CA . . . . . @
the Police Departments, where positive ||BS electric uses power only when running, while a gas engine often runs idle. =
’ =4 . . S
e L | [ A lot of men seem to harbor the idea that electric trucks are more or less -
whether the person be alive or dead (good ) &g experimental—sort of uncertain as to results. The truth is that an Electric @
impressions of the dead being obtainable ||E9 T k is i b 1i d . d . heel =
e comD et TonN e N rretecii e | 12 ruck 1s just about as complicated, mysterious and uncertain as a whee @
of name, age, sex, color or nationality. E: barrow.
It also aids them in apprehending and Ej

d

Our organization has been built up, unit by unit, over a long period.
Our recommendations have the weight of experience—of practical knowledge
—behind them.

Now the situation is this: if it comes to a contest of conversation, there are plenty who
can talk rings around us, but on the other hand, if you will go into the matter scientifically
with us—get down to figures—in 85% of average city and suburban uses we’ll make out
a case for G. V. Electric Trucks that will convince you.

)

identifying criminals who unconsciously
leave their impression or impressions on
some article at the scene of a crime, these
impressions very often being submitted as
the only evidence of guilt.

NN/

NN
D\

When impressions of three or four fin-
gers are unconsciously left, a classifica-
tion is possible by considering each
of the missing fingers under both groups
of patterns; but where the impression is
of one finger only this is not possible, as
no system has been devised for its class-
ification, nor do we know of a method to
determine which one of the ten fingers it
might be. When identifications are made
of one impression, it is usually done in
one of two ways; either by comparing the
print with those on file of persons sus-

\Y|

B

NN

{

N

N

Understand us on this: we don’t mean general figures, but figures on your kind of
business. We show you in dollars and cents the relative saving of electric trucking in
your business before we permit you to install our electric trucks.

J
/Y

!

NI

You couldn’t buy, for any price, the expert information on your trucking problem,
which we gladly give you. Simply because there is no other organization that knows
as much as we know about electric trucking. During our fifteen years’ experience we
have analyzed practically every possible trucking problem. The results—as applied to
your business—are yours on request.

(J
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Honestly, would it be good management to ignore such help?

NN NN\

e e TR Never mind about giving details now—Ilet them come later— @
some person charged with the crime, in jlle tell us your line Of bllSiIIeSS. :g
which case the finger prints are taken and E2 :;
a comparison made. If no identification § Address : a

l

should be made at the time under either of
the preceding circumstances, the impres-
sion is preserved for future use.

2

Trades Bureau B

General Vehicle Co., Inc.

General Office and Factory: Long Island City, New York

New York Chicago Boston Philadelphia
Six Models: 1,000 to 10,000 Ibs. Capacity

J
Y

{

A
TN NN NN

How Finger Prints Could Be Used

As previously stated, the Police Depart-
ments make positive identifications of the
dead as well as the living, but unfor- ||E

tunately at the present time such identifi- | ,mmmsmm;mmymrmrmmmrmmmmmmmmmmmmmmmmmmmmmmmmmmmmﬁ
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SKILLED WORKMAN differs in no way from an athlete and, like
the athlete, to be at his best, must have a clean bodg, bright eye,
clear mind, steadg hand, quiclc judgment, and a reserve of muscular

These he cannot have if he is lacking in good food,

working in cold rooms, suffocating: in foul air, working in dark comers or

hauclicappecl ]3\3 the lack of proper toilet equipment or facilities.
economic ptiuciples dictate that all the necessities be supplied, not for
reasons of p]nilant]lropg but to keep the labor equipment up to the ]ajghest

standard. No s’mgle element is more necessary than 800(1 plum])ing.

WE CAN HELP SOLVE YOUR SANITARY PROBLEMS

We specialize in sauitan] equipmeut and service. Mang of thebest equippecl
manufactuting establishments are fitted with “Standard” Plumbiug Fixtures.

and nervous energy.

We are pteparecl to give expert aclvisorg service.
part of the country we have practical, trained service men.
have their assistance without obligation.
rooms or “service stations” where you can see all types of fixtures.

No matter what size your sanitary problem may be, we want you to benefit
bg our service. Send for our book “Facton; Sanitation” and tell us what your
pxoblems, plans or possil')le requirements are and we will co-operate with you.

Standard Sanitary My. Co.

FACTORY SANITATION DEPT.

Showzooms aucl
NEW YORK. .o.uuunaernnniennneens 85W. 8IST

BOSTON .....coevennnncncnnns 186 DEVONSHIRE
PHILADELPHIA. ..o oiiiiennecens 1215 WALNUT
WASHINGTON. ..SOUTHERN BLDG.
PITTSBURGH. . ..ccvottecnsnnncccnnns 106 SIXTH
CHICAGO. 900 S. MICHIGAN

ST. LOUIS .. 100 N. FOURTH
CLEVELAND ....4409 EUCLID
CINCINNATIL.. .... 688 WALNUT
TOLEDO.....oovvvnnnns ... 811-821 ERIE
COLUMBUS ....covvvveennns ....248 S. THIRD
YOUNGSTOWN......covv0e ..N. CHAMPION

ERIE....ccoveecencnnnccsnnnes 128 W. TWELFTH

SOlll‘l(l

Il‘l. nearlg everq
You may

In addition we have show-

PITTSBURGH, PA.

Sexvice Stations

LOS ANGELES........... MESQUIT AT SEVENTH
LOUISVILLE.....oiviiiennnennennns 819 W. MAIN
NASHVILLE..... ....815 S. TENTH

NEW ORLEANS. ... 846 BARONNE
HOUSTON. PRESTON & SMITH
DALLAS.... ..1200 JACKSON
SAN ANTON ...212 LOSOYA
FORT WORTH... ..FRONT & JONES

TORONTO,CAN.......coveeennne 59 E. RICHMOND

HAMILTON,CAN................. 20 W. JACKSON
SAN FRANCISCO OFFICE......... RIALTO BLDG.
DETROIT OFFICE............. HAMMOND BLDG.
KAN. CITY OFFICE........ RESERVE BANK BLDG.
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CHANDLER
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ment of cells is your

identification of the

HARRISON

ORIGINAL HEXAGON

Cellular Radiator

Regular Equipment for

Chandler
Mitchell-Lewis

v"V.v

268
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Hudson
Oldsmobile

Book on Radiator History and Effciency for

Automobile Engineers,
Dealers on Request.
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arrison \Manufactaring Co., Inc.
. cli]»xl. \’»-—--/ \.;

Hupmobile
and others

Sales Managers and

/

Fan

cations are omnly possible where the de-
ceased person has been previously finger-
printed for some crime or violation for
which finger prints are authorized by law.

What a valuable file the police could
control if the public would only realize
the latitude of finger print possibilities
and the benefits to be derived therefrom
not only by themselves, but their families
and relatives, if the police were equipped
(by reason of having their prints) to
identify all persons coming within their
jurisdiction, irrespectivesof circumstances;
whether it be a criminal, a person who
was murdered or killed accidentally, an
unconscious person, or one suffering from
aphasia. Would it not save them consid-
erable anguish if the police were in a
position to notify parents or relatives in
all such cases?

The unsuccessful attempts of the police
to establish such a file is due to the fact
that there is no law compelling it, and
that whenever mention is made of finger
ptints the majority of persons not fa-
miliar with the system connect it with
criminals, forgetting that the individu-
ality of prints is not limited to criminals
and that prints differ from photographs,
inasmuch as they cannot be identified ex-
cept by a duplicate set of prints, and then
only by an expert.

Let us take into consideration:the ¢ Slo-
cum ” disaster on Long Island Sound a
few years ago, when hundreds of human
lives (mostly women and children on a
church outing) were lost by drowning.
How easily the bodies could have been
identified and the parents or relatives
notified ; how. it would have saved them
the disagreeable and heartrending task
of visiting the morgue every day in an
endeavor to identify the bodies of their
beloved ones as they were brought in. By
finger prints all this could have been
avoided and identifications made in a
short time, whereas without them it re-
quired several days, and even then a large
number were buried unidentified.

It would also be an aid to the public in
the collection of life insurance, by supply-
ing them with a positive proof of death of
the insured, which no insurance company
could ignore.

The Hon. Arthur Woods, Police Commis-
sioner of the city of New Yorlk, is heartily
in favor of establishing a general file of
finger prints for Greater New York, and
I have no doubt that permission will be
granted upon' application for the taking
of finger prints in duplicate, so that a
copy may be retained at home for future
use to all persons who desire to aid in its
establishment. The only perso's who
could have good reasons to object to fin-
ger prints are those with criminal tenden-
cies.

The possibilities of the finger prints are
numerous and varied, as they can be
adopted wherever identity is to be proven
or impersonation prevented, either under
a system or classification, for which the
services of an expert would be required,
or without, a classification, as in places
where fictitious names are not resorted to.

A very interesting case in which a lone
finger print was the important factor,
even though it was not used for the pur-
pose of obtaining a conviction, was the
arrest of one John Bernauer.

On the night of January 25th, 1914,
some person (unknown at the time) en-
tered and burglarized the home of J. D.
Morgan, Jr., at 231 Madison Avenue, New
York city, without arousing the occu-
pants, and succeeded in securing loot to
the value of several thousand dollars,
leaving no clew save the impression of
one finger on a cigar lighter, which the
perpetrator of the crime had handled but
left behind as valueless. This impression
was photographed by the police and com-
pared with the prints of various suspects
on file at the Bureau of Criminal Identi-
fication with unsuccessful results.

This impression took the course as
many others had done before and was
filed for future reference, when on Sep-
tember 20, 1914, seven months after the
Morgan burglary, Detectives Doyle.
O’Neill, and Tierney, who had been
shadowing Bernauer for several days, ar-
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rested him oun general principles as he
was leaving a pawnshop, he seeming to
have an over-supply of clothes and money
for a baker out of work, when to their
surprise they found upon his person a
match safe and several other articles with
the initials J. P. M,, Jr., but as they could
not at the time of arrest prove him to be
the thief, he was charged with having
stolen goods in his possession, which is a
minor crime.

At the time of his arrest Bernauer de-
nied all knowledge of the burglary, stat-
ing that it was given to him to pawn by
one Muller, who could not be located, but
after he was brought to police headquar-
ters, finger-printed and shown that the
print on the cigar lighter and the impres-
sion on his right middle finger were iden-
tical, he readily admitted his guilt; thus
the impression of one finger was the direct
cause of charging him with the burglary
(a felony) and for which he was sen-
tenced to not less than five nor more than
ten years in Sing Sing Prison by Judge
Swann on October 28th, 1915.

In Furope provisions were made for the
admission of finger-print evidence as
relevant, and while no such provisions
exist in the United States, the judges and
Jjuries generally accept it as such, as
shown in the case of one Charles Connors,
alias “Ice Wagon Connors,” who was ar-
rested and convicted on evidence of a
single print on the balcony railing of the
home of Ernest R. Ackerman of Plain-
field, N. J, which was entered on January
3rd, 1914, and jewelry to the value of
$17,000 stolen. He was sentenced to serve
from three to seven years, but as counsel
did not believe the finger print evidence
would hold, his case was appealed, with
the result that on June 22nd, 1915, the
Supreme Court at Trenton, N. J, con-
firmed the conviction and sentence, on the
grounds that finger prints are proper and
admissible as evidence.

A Successful Experiment in
Skunk Farming

(Concluded from page 346)

skunks taken from the wild showed that
for the most part the animals live on
insects. Some were found to have dined
off field mice, rats, squirrels and pocket
gophers, carrion, lizards or salamanders,
crawfish, fungi, earthworms, berries and
fruit of various kinds. So fond are they
of an insect diet that in the season when
this provender is plentiful it has been
found that they live on it to the exclusion
of everything else. As the insect pest
largely predominated in the stomachic con-
tents of the skunks thus examined, the
liking of the animal for grasshoppers,
crickets, cicadas, army worms and such
enemies of the farmer being apparent, the
result proved that the skunk is a much
maligned animal when he is classed among
the wild things whose extinction would
benefit the human family.

The skunk breeders take care that all
the food they feed to their skunk family is
well cooked ; they claim this precaution is
necessary to prevent stomach trouble. So
they feed their colony on cooked vege-
tables and boiled horse flesh, with the
remains of the family dinner and supper
as a filler-in.

The captured skunk is rendered harm-
less by a simple operation. This operation
sometimes takes the form of the removal
of the scent sac, but more often resort is
had to a method that is claimed to be
just as efficacious and much more simple.
The scent glands are located at the base
of the tail. A contraction of the muscles
enables the animal to eject the fluid. In
extracting this scent sac the animal is
put in a bag to keep him from biting and
clawing and the gland is then removed.
The wounds soon heal. The other method
that the brothers use, and the one that is
simpler than the complete extraction of
the scent sacs, is the cutting of part of
the duct. When a piece of this is snipped
off the wound heals and closes the duct
so that the skunk is perfectly harmless
for the rest of his life. Deprived of this
means of offense the skunk is as easy
to manage as a cat or dog.
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BUY MOTORS ON FACTS'!

FOR over 20 years we have been
successfully designing and build-
ing high grade motors of all sizes, for
all speeds, for all purposes., Our big
business has been built on one thing
well done—motors. These facts should
mean much to you.

Don't TaKe Chances

Inefficient motors mean power
l waste, costly breakdowns, delays, l
money losses. Why experiment ? Let
l us tell you how we have solved motor '
problems for hundreds of manufactur-
ers the country over. Ths facts will
I interest and help you. '
' Write today. l
' »

Roth Bros.
& Co.

198 Loomis :
Street,

Chicago, Ill.

Agencies In All
Principal Cities.

STANLEY ¢45”’ PLANE

SEVEN TOOLS IN ONE

|.—Beadinz and Centre Beading Plane.

2.—Rabbet and Filletster Plane. 3.—Dado
Plane. 4.—Plow Plane. 5.—Matching Plane.
6.—Sash Plane. 7.—Superior Slitting Plane.

A very practical and use-
ful tool for Carpenters, Join-
ers, Cabinet Makers, Pat-
tern Makers, or any artisan
interested in wood work-
ing of any description.

LIST PRICE, $7.00

For Sale by All Hardware Dealers

Send for special 12-page Booklet

describing in detail this most
interesting tool.

STANLEY RuLe & LeveL Co.
New BriTain, Conn. U.5.A.

FASTEST BOAT in theWORLD

10 to 32 Miles per Hour with 4 to 25 H. P.
% 17-Footer

$45

Complete
K.D. Boat

$95 for finished
Builder - Agents Wanted.

LOWEST PRICED BOAT in the WORLD

15-Footer

$25

Complete
K oat

$45 for finished hoat. $89 for boat with either inboard or out-
board motor installed. Send for Frree CataLoe showing 100 boats.

BROOKS MFG. CO., 8504 Rust Avenue, Saginaw, Mich.

All material fitted—including hardware.

17-footer ready for motor.

PENCILS

( 17 different degrees for
every known purpose.
Also two copying. Writeon your
letter head for free trial sample.
AMERICAN LEAD PENCIL CO.
217 Flfth Avenue New York

INVENTORS You Factay’

‘We manufacture Special Machinery,Pat-
ented Metal Specialties of all kinds, Elec-
tric Articles, Hardware, Contract Manu-
facturing, Development, Sample Work.
You get the advantage of our splendid
equipment, up-to-date methods and wide
experience. _We Do It All. Tools, Dies,
Stampings, Lathe, Screw MachineWork,
Milling Machine Work, Metal Spinnings,
Metal Drawings, Castings,Plating of all kinds, Enamel-
ing, Japanmng Tinning, Galvanizing, Wood and Metal
Patterns, Drafting, Designing, Blue-print Work. Send
sample for expert advice. Our 25¢ Book Free, containing
tables and valuable information. Write forit today. Address

THE EAGLE MFG. CO., 1882 Blue Rock St., Cincinnati, O,
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LEGAL NOTES

A very interesting decision has becn
handed down by the Supreme Court of
the State of New York on a motion for
a preliminary injunction in the case of
Morris & Bendien vs. Alstedter.

It appears that the plaintiffs in about
1910 originated and marketed artistic
plaques known in the trade as wooden-
ettes. The plaintiffs having done a large
business both in the United States and
Canada, the defendants in June, 1915,
asked plaintiffs for a price on the
woodenettes in large quantities. De-
fendants objected to the price, gave no
order for the goods and since September,
1915, sold in Canada large quantities of
goods so resembling the plaintiffs’ that the
imitations, it is claimed, could have been
made up only from photographic copies
of plaintiffs’ goods. The defendants not
denying receiving the proceeds of the
Canadian sales, contended the goods were
not manufactured in the States but in
Canada and that plaintiffs’ trade-mark
was never registered in Canada. Citing
numerous cases the court in granting the
motion for an injunction pendente lite,
said,

“I am therefore of the opinion that in
view of conduct of the defendant, it not
being denied that he attempted to pur-
chase from these plaintiffs goods, and
upon their failure to agree upon the con-
tract price that he, in going into the
Dominion of Canada and manufacturing
articles similar to those which the plain-
tiffs had manufactured for years, did so
for the purpose of injuring these plain-
tiffs, and that such acts undoubtedly come
within the definition of unfair competi-
tion.”

The District of Columbia Court of
Appeal.—In a series of fourteen decisions
recently handed down in one day by the
Court of Appeals of the District of Colum-
bia, the Court affirmed the decision of
the Commissioner of Patents in thirteen
out of the fourteen, only reversing his
decision in one case, that of Storck v.
Reithhelm, the opinion being by Mr.
Justice Van Orsdel. In the other thirteen
cases six were ex parte and seven were
contested cases.

Non-Registrability of Trademark Be-
cause Part of Corporate Name.— In re
United Drug Company, the Court of Ap-
peals of the District of Columbia held
Stork as a trademark for rubber nipples
not registrable because of the existence
of a corporation named ‘ The Stork Com-
pany,” although the latter was not en-
gaged in manufacturing nipples; also the
same court in The Mansfield Tire & Rub-
ber Co. v. Fort Motor Company held the
word “Ford” unregistrable because it is
the principal characteristic word in the
name of the Ford Motor Company, holding
at the same time that the name of a cor-
poration is unregistrable to another re-
gardless of the peculiar manner in which
it may be written or printed.

In re Herbst the Court of Appeals of the
District of Columbia recently held that
where in a trademark interference the Pat-
ent Office decided that the mark was un-
registrable to an applicant and no appeal
was taken to the court, the question is »¢s
adjudicate and will not be reconsidered
upon a new application merely because the
applicant thinks a later decision by the
court of appeals shows that the Patent
Office was wrong in the first decision.

On appeal from the District Court in
the Western District of Michigan the Cir-
cuit Court of Appeals in Cadillac Motor
Car Company against Austin held that the
Austin patent 1091618 for change speed
gearing for automobiles was not antici-
pated and discloses invention, the device
being the first practically operative two
speed axle-drive gearing and also held
claims 9 to 12 inclusive of such patent in-
fringed.

Resolving Doubt in Favor of Applicant
not Compulsory.— Commissioner Ewing
in ex parte Poe, where the history of the
application showed consistently dilatory
prosecution, took occasion to say relative
to solving doubts in favor of the appli-

cant, as follows:
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WHITE
that remains white

LONGEST

Rice’s Gloss Mill White is the
only oil paint for plant interiors
that gives a glossy, tile-like finish.

Repeated tests have shown
without a single exception that
Rice’s remains white longer than
any other.

It is made by a process over
which we have exclusive control,
and no one else has any knowl-
edge of the process nor the right
to obtain it.

This product which we origi-
nated differsfrom all the numerous

imitations. The essential prin-
ciple of the process enables us to
avoid the use of Varnish, thus
preventing cracking, and to also
overcome the marked tendency to
yellowing which is an invariable
feature of the imitations.

There is no substitute for
Rice’s Mill White. Users are
protected by our Guarantee.

Write for Booklet,
¢“The Yellow Peril”’

U. S. Gutta Percha Paint Co.
23 Dudley St., Providence, R. I.

THE ORIGINAL-THERE IS NO SUBSTITUTE

What Would a Jury Say?

If you ever come into Court as a defendant in a suit for damages and it is proved
that your brakes could not grip or hold your car—it will go mighty hard with you.
You simply can’t afford to take chances with ordinary, friction-shy brake lining.

Quite apart from any financial loss, remember that your own life and the lives

of others are not safe if 1yourfcar is equipped with faultv brake lining.
or life and car safety—

brake lining that stands

Here's the

hermo;

wyDRAULIC GO MPREsszo
Brake Lining -100%

Even if the difference in cost between ordinary brake lining and Thermoid was
ten times what it is you couldn’t afford to _pass up Thermoid. As a matter of fact

the difference in cost is so trifling that it isn't worth figuring.

So buy Thermoid.

Thermoid is the all-friction brake lining—friction (gripping power) from surface to surface—
through and through—safe until it is worn as thin as paper.

Thermoid is made of high-grade long-fibre Canadian Asbestos, spun on brass wire and impregnated

with a friction compound to protect it from the action of oil, gasoline and water.

It is then folded,

firmly stitched and hydraulically compressed into one single solid substance.

Size for size, compare the weight of Thermoid with any brake lining on the market—see which is
the heaviest—has the most body to it—the best wearing qualities—we’ll let you be the judge.

Don't leave it to the supply or garage men to put any kind of brake lining on your car.
When you buy brake lining you want to buy 1009, friction—that’s Thermoid.

is too serious.

The matter

Our Guarantee:

Thermoid Brake Lining is abso-
lutelyguaranteed to give more sat-
isfactory results and to outwear
any other lining manufactured.
Not affected by heat, oil, water,
gasoline or dirt.

Thermoid Rubber Compang

TRENTON, N. J. PR B Lo 10 2
Makers of Nassau Tires and Thermoid Radiator g
Hose, Garden Hose, etc. E

x0RAULIC (OMPRESSL
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Push

the same batteries.

your desk, the other

simple arrangement saves time

Inter-phon

Only $875 To MakeYour
Offlce Telephone

Use the same wires, the same bell or buzzer,

little Western Electric Inter-phones,
and hook them onto the buzzer wires—one at

You can then telephone for what you want and get
your answer on the instant, without having the office boy
or clerk waste his time in coming for your message.

convenient, and stops the confusion of running back and forth.

We Will Send on Approval

Westerrn Electric Compatty

INCORPORATED

463 West Street, New York
500 S. Clinton Street, Chicago

We will ship you these

post, all ready to con-
nect, on receipt of $8.75.
Your money backif not
satisfied. For full par-
ticulars and directions
for attaching these
Inter-phones, write for
Booklet No. 45-AQ.

Button An |

Just get these two simple

near the buzzer.

This

at both ends of the line. Most

es by parcel

A

Properlawn carein the spnng counts greatly toward a
Start your lawn _care right this year. Have the Idea

cont-ol; gearless differential.
on any sort of lawn. Write for full particulars—now,
ing your plans for a beautiful lawn.

TheIdeal Power Lawn Mower Co.

. E. Olds, Chairman.
411 Kalamazoo St. Lansing, Michigan

7

T

2%

T,

R

7
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NO\V is ldeal Tlme

first cutting. The /dealJunior Power Lawn Mower for 1916 offers ~
many new refinements—simple, reliable clutch; automobile throttle
Gives efficient, economical servxce

T

SO RN

beautiful summer sward.
Iready for the ve:y

while mak-

)

Power
L.awn
Mower

T Y

$225

Cards, clrcularﬂ book, papers
r 1 n Pre%s 5. Larger§18. Rotary$60
Savepponey, Printforothers,

I, Y Ourblgproﬁt Alleasy, ruley sent,

Write factory for catalog of
presses, TYPE,cards,samples
Uv nThe Press Co. Marlden, Conn

EX:EI.slon

F GLUE 0°

IN HANDY TUBES

Quickly Learned AT
HOME by the Original
Phonographxcl W F! .

German—French—English—  Method

Italian — Spanish or any other lan- W, G

guage learned quicklyand easily hvthe 3_ =

Cortina Method at home, with

Cortina=- Records. Write for lree
“§ booklet today ; easy payment plan.

Cortina Academy of i
RI

1676 Mecca Bldg.. N. Y.
1600 B way. Cor. 48th St.

P 0 Leadmg Boat Builders have
{ united with The Gray Motor Co.,

1 world’s largest engine builders, and issued a
as you could see at any Motor Boat Show. Every size
# 4 cycle motorand a Book of Boats. Writetoday--Bookssent free.

i 1916 Boat Catalogue for your convenience.
from 16 foot Work and Pleasure Launch to the high class"
GRAY MOTOR COMPANY, 2555 3cay Movor Bide:

Languages
.vale.rman.mfp z

interprets fifty typical examples of
penmanship. You will probably find
your style among them. You can
obtain a copy with 12 different pat-
terns of Spencerian Steel Pens for
10 cents. Send at once—a new
edition (limited) is just off the press.

SPENCERIAN PEN COMPANY
349 Broadway, New York

What Your

Handwntmg

a,,%":’sk eve al S"""d manager
W

tgf "
mvagan] 77 /_r_'——-‘

ERE’S a booklet of 32 pages which tells all about the traits of
character and kinks of temperament indicated by handwriting.
is written by William Leslie French, the famous Graphologist, and it

tells about four times as many specialized Motm- Boats
Express Cabin Cruisers, also Marine engine catalogue of 2 and
N jlisy
e

It

SPENCERIAN PEN COMPANY S-A
349 Broadway, New York

I enclose ten cents for samples of Spen-
cerian Steel Pens and a copy of the book,
¢“What Your Handwriting Reveals.’

Name
Street No.
City

State

“The rule of reasonable doubt invoked
by the attorney in a supplemental brief
filed November 25, 1914, means that the
existence and method of operation of an
alleged anticipation must be established
beyond a reasonable doubt. It does not
mean that on the question of patentability
over such an anticipation once established
every reasonable doubt must be resolved
in favor of the subsequent inventor. It
is quite a common practice of the Office
to resolve any doubt in favor of an appli-
cant for patent; but there is no rule of
law compelling this, and in many cases,
a universal application of it is of ques-
tionable wisdom.”

In reversing the decision of the Com-
missioner of Patents and holding that the
application for cancellation of trademark
should Dbe dismissed in The Standard
Brewing Company of Baltimore City v.
Interboro Brewing Company, Inc, the
Court of Appeals of the District of Co-
lumbia, by Mr. Justice Robb, says,

“The statute was intended as a shield
to the i111106e11t, rather than as a foil to
the guilty. The appellee, on its own show-
ing, has no right whatever to the use of
this trade-mark. IIow, then, can it be
injured by its registration by the appel-
lant? It is not concerned with the ques-
tion whether the appellant’s right to the
mark is superior to that of the third
party. If that party deems itself injured
by the registration it may invoke the pro-
visions of this statute, but certainly an
interloper has no standing to invoke it.”

A Decision as to Patentable Novelty.—
In the decision in re Miehle Printing Press
& Mfg. Co. v. Whitlock Printing Press
Mfg. Co., Mr. Justice Lacombe, in the
course of his decision, went on to say,
“ Patentable novelty is sometimes found
in discovering what is the difficulty with
an existing structure and what change in
its elements will correct the difficulty, even
though the means for introducing that ele-
ment into the combination was old and
their adaptation to the new purpose in-
volves no patentable novelty.”

A Crown Seal Cork Decision.—Mr. Jus-
tice Dennison in Crown Cork & Seal Co.,
of Baltimore city v. Sterling Cork & Seal
Co., goes on to say, “ Having gone into
the yielding plunger art and adopted ana
adapted the hydraulic cylinder yielding
plunger into and for a bottle sealing ma-
chine and having thus bridged over what-
ever gap there was between bottle sealing
machine and yielding plungers, and hav-
ing thus incorporated the two arts to-
gether, he could not the next year adapt
a mechanical trip yielding plunger to
bottle sealing machine use and then get a
valid patent covering any kind of a me-
chanical trip yielding plunger when used
in a bottle sealing machine.

Disposal of License.—Judge Lacorube
says, referring to a lessee of a patented
machine, “ We do not see why he may
not give the lease to whomever he pleases
* % % provided he * * * turns the
machine over with the license label or
other company marks affixed to the ma-
chine intact and unaltered so that his
assignee may be fully advised of the con-
ditions under which use of the machine is
licensed. Victor Talking Machine Co. v.
Strauss, et al.

Invention ‘ On Sale.””—In Wende v.
Horine it was held that an offer to sell
made to a prospective purchaser after
the experimental stage has passed, the
invention reduced to practice and the ap-
paratus manufactured in its perfected
form is a placing on sale within thke
statute.

Government Contractor Not Liable for
use of Patented Inventions.—Owners of
patents claiming infringement of their
rights by contractors to the United States
cannot interfere with execution and de-
livery by suing contractors and may ob-
tain relief only from the Government it-
self, according to the recent decision of
the Court of Appeals in the Marconi-Simon
case.

The Marconi Company sought an in-
junction to prevent Imil J. Simon from

producing twenty-five wireless sets for
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and plenty of it

Cutting power cost means reducing
overhead; adding substantial savings to
your profits. You can get ample power
——steady, dependable and sure—at the
very lowest cost—with a

Bessemer Oil Engine

(Awarded Gold Medal Panama- Pacific Exposition)

It burns crude and fuel oils of a low grade and
converts these cheap oils into a reliable, economical power.
If you cannot save money with a Bessemer Oil Engine we
don’t want you to buy one—but, if you can cut your
power costs, surely you want to know it. Put your power
problem up to us; simply tell us your requirements. Get
our free catalog.

Our complele line: Fuel Ofl Engines from
15 20 200 H.

H. P. Gas Engines, 5 to
Kerosene Engines, 2t0 10 H. P.

The Bessemer Gas Engine Co.
14 York Street Grove City, Pa.
Bessemer Engines Running Today

in Sixteen Thousand Power Plants

4 H P Cushman Welghs
Only 190 1bs.

8 H.P. 2-Cylinder 0nly 320 1bs.

Handy
Truck

Discussing light-weight motors re-
wntly, the Scientific American said:
“Efficiency means light weight, re-
duced friction, and above everythmv
else, lowered operating cost.”
Cushman Light-weight Engines are \
today recognized as the leading N
American light-weight, hi ﬁh efficiency,
all—purpose motors, challenging com-
parison in minimum weight per 4
horsepower, reduced friction, quahty of material
and workmanshlp and cost of operation. Sizes

Double ] 20 H.P. Throttle Governor.
gyu”"ﬁf 24 Schebler Carburetor. Forced Water Cool-
Weight' ‘ ing System. Moving parts enclosed
320ibs, and run in bath of oil. Not cheap

engines, but cheap in the long run.
ENGINE BGOK FREE.

53 Cushman
! MotorWorKs

1 884 No. 21st St.
< LINCOLN, NEB.

Shmped FREE!

Write for free catalog.
‘The new 1916 Arrow shipped
y to_you at our risk without a
penny down. If you are

not dellghted send it
back at our ex-
N pense. It costs you
» nothing.Writenow

Wit

If you keep the Arrow, pay
the 80-day reduced price,
asmallamounteach month
while you ride. New 1916
features—motorcycle type.
All sizes -~ boys, men, women.
WriteTodaySst b e Ao
rock-bottom offer. Write NOW

ARROW CYCLE CO. Dept.239.
Zalifornia Ave. & 19th St., cnle-:o

Electric nght
Easy motorcycle saddle—
New coaster brake—mo-
torcycle mud-guards,
stand and luzgage carrier
—motorcycle pedals—lon
mhber grip motorcycle
e bars—complete
tool kit and tire pump—
re - inforced motorcycle
frame. Fisk Thorn-Proof

features. Wnte TODAY.

LEARN TO BE A WATCHMAKER

Bradley Polytechnic Institute—Horological Department

Peoria, 1llinois
; Largest and Best Watch School
in America
(1is entire building nsed exclu-
siveiy r'ortluswork)
We teach Watch Work, Jewelry,
Engraving, Clock Work, Opu-s
fy Tuition reasonable.  Board and

Formerly Par-
A sons Horalogeca
Institute

Typewriter prices smashedl Your
choice of any factory rebuilt machine
A| ata bargain. Every oneperfect—guar-
anteed for 8 yrs.—including repairs.
My free circular tells how to save 40
per cent—60 ?ercent on eachmachine.
Write for it! C. E. GAERTE, Fres.

Dearborn Typewriter Exchange, Dept. 324,

Chicago, IIl.

Patriotism

Do you stand for Patriotism ?

If you do, you will be interested to know
that THE OUTLOOK has just issued a
little four-page circular containing a brief
address on Patriotism by Lyman Abbott,
““The Salute to the Flag,’”” and several stan-
zas of ‘‘America’’ and the “Star Spangled
Banner.”

This leaflet is intended for general distri-
bution among the people of the United States
in an endeavor to stimulate their enthusiasm
and interest in their country, its present wel-
fare and its future. It may be used in the
schools, in the churches, inserted in your
daily mail, given to your friends,—in any
way that will serve to bring it to the atten-
tion of the American public.

A pound package containing about 250 will
be sent upon request, postage prepaid, to
anyone upon receipt of twenty-five cents to
cover the actual cost. Single copies free on
post-card request.

Orders should be sent, with remittance, to
Arthur M. Morse, Assistant Treasurer, 381
Fourth Avenue, New York City.
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What more can
we ask than that
you smoke one
Rameses?

Other men of cul-
ture have put the
stamp of their ap-
proval on the lux-
urious fragrance

of Cigarettes.”

They have rebelled at
the weak neutrality
of other brands, and
decided for the ciga-
rette which can never
be smoked without
conscious and well de-
fined pleasure.

Such a verdictstands on the
evidence of years and the
knowledge of good things
based on wide experience.
It is a deliberate and favor-
able personal judgment of
Rameses—of its unmistak-
able character and its vital
distinction of flavor.

Judging by such facts we
think it will appeal to you.

And nobody ever changes
from Rameses.
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'1 Designed by men who are meu/tm
in heavy duty motor construction
e product of an organization |2
whose entire energies and resources @
are devoted to buﬁdmg momrs that
specifically meer every requirement
of heavy duty service.
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Truck users —prospective
buyers—truck manufactur-
ers—write for THE FACTS

T T T 7Y

Waukesha Motor Co.'_

Pioneer Bullders uf Truck ond Tractor Motory Echusivaly 3

Waukesha, Wis.

.
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submarines of the United States Navy on
a contract awarded him for delivery Jan-
uary 1st, 1916.

The plaintiff claimed infringement of
the basic Marconi patent, while Simon
maintained that any action should be
brought against the Government itself for
demanding the precise arrangement in its
specifications. Walter H. DIumphrey,
Esq., acting for the defendant and also for
the Secretary of the Navy, stated that the
court action was a menace to national
safety in that it threatened to prevent de-
livery of apparatus necessary to the Navy.
and would force disclosure of valuable se-
crets of adjustment and operation discov-
ered by Government experts. A letter

i from the Secretary of the Navy was also

of the “Aristocrat

| submitted to the Court presenting the

Government’s desire that its work should
not be interfered with.

The case was decided by Judge Hough
of the United States District Court, based
on a previous ruling of the United States
Supreme Court in the case of Crozier vs.
Krupp, and was affirmed by the United
States Court of Appeals to the effect that
no cause for action of any kind arises
against a contractor to the United States
Government through the use of a patented
invention in carrying out such contracts.
The theory basis is that the use of a pat-
ented invention by or for the Government,
is a use by the Government as a licensee
(under an act of Congress of June 25th,
1910), and the only recourse for the plain-
tiff due to such use is by action in the
Court of Claims against the Government
for royalties, as is distinctly provided for
by the act.

Before the act of 1910 recovery from the
Government was possible only when an
actual license agreement (expresed or im-
plied) existed between the Government
and the owner of the patent; and there-
fore in many cases recovery of royalties
was imposible. The act of 1910 makes the
Government a licensee by law whenever
it makes use of a patented invention, and
provides for full compensation in all cases.

The decision of the Court of Appeals
was handed down March 15th, 1916.

NEW BOOKS, ETC.

ELEVATOR. A Practical Treatise on the
Development and Design of Hand, Belt,
Steam, Hydraulic, and Electric Eleva-
tors. By John H. Jallings. Chicago:
American Technical Society, 1915. 8vo.;
224 pp.; illustrated. Price, $1.50.

The popular conception of the modern ele-
vator generally leaves out of account the time
and inventiveness that has led up to its pres-
ent state of perfection. It is in reality a
microcosm of the history of mechanical in-
vention, evolved feature by feature from the
unwieldy ‘sling” lift of fifty years ago to
the admirable equipment of the Woolworth
Building, with its exacting demands of load,
speed, and control. The illustrations, with
which Mr. Jallings’ work fairly teems, con-
stitute a pictorial history of the development
of the elevator. Hand-power, belt-power, and
worm and gear installments are followed by
steam, hydraulic, and electrical equipments.
The author has not only witnessed this evolu-
tion: he has himself materially contributed
to it; hence his very lucid exposition of fifty
years of progress should find an honored niche
in our as yet rather diminutive library of
elevator construction and design.

OXY-ACETYLENE WELDING AND CUTTING.
Electric, Forge and Thermit Welding.
By Harold P. Manly, Chief Engineer
the American Bureau of Engineering.

Chicago: Frederick J. Drake & Co.,
1916. 12mo.; 215 pp.; illustrated.
$1.00.

The author presents in a single handy vol-
ume not only oxy-acetylene welding processes,
but also such auxiliary operations as anneal-
ing, tempering, hardening, heat treatment, and
the restoration of steel. He deals, too, with
the various metals, with the production and
handling of the gases, and with the tools and
accessories. So good is his arrangement of
material, and so thoroughly has he pruned his
work of all repetition and mere theory, that
every essential of present-day practice is ade-
quately set forth, and the welder and metal-
worker has only to refer to a detailed index
to obtain immediate and accurate information
upon any point.

THE WRITERS’ AND ARTISTS’ YEAR-BOOK,
1916. A Directory for Writers, Artists
and Photographers. Edited by G. E.
Mitton. London: A. & C. Black, Ltd.
8vo.; 190 pp. Price, 1s. net.

The American freelance who knows some-
thing of English requirements may often dis-
pose advantageously of fiction and articles
in the English market; to offset the lower
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These micro photographs prove that Lapidolith
makes concrete floors hard, dustproof,
wearproof and waterproof

Note the difference in the grain of the cqncrete in
these micro photographs. See how Lapidolith fills
the voids, the black spots in No. 1.

LAPIDO]ITH

1s a liquid colorless chemical. Itis flushed onnew
or old finished floors and seeps at once into the
concrete.

Lapidolith is as necessary to concrete floors as paint
is to a house. It hardens the concrete floors to such
an extent that the friction of sweeping, walking
and trucking do not cause dust and disintegration.

Lapidolith is the original chemical hardener and
the only one which has been used for years.

A sample flask, Lapidolized block and booklet of testimonials,
free. See our exhibit at the Chicago Concrete Show.

L. SONNEBORN SONS, Inc., Dept. 1
262 Pearl Street New York City
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National preparedness can only be brought
about by bringing to a highly efficient basis the
industrial plants of the country, and insofar as
they are efficiently conducted, the nation will be
efficient. As a nation, we can never be more
efficient than our manufacturing establishments.

eparedness

Begins in the Factory

While efficient factory mobilization might be
called a matter of patriotism, unlike virtue it is
not its own reward.

The industrially organized manufacturing es-
tablishment, by increasing production from 209,
to 50%, makes itself invincible against competi-
tion—domestic or foreign—and turns its waste
into surplus and dividends.

Our function is to increase production with-
out increasing costs. If you suspect your own
business is not on a 95% or 1009, efficiency
basis, we suggest you ask for our Booklet—
“Industrial Efficiency Service.”

[V ESTES [NCORPORATED

&==———"RAISE WAGES WHILE CUTTING COSTS" ===

ENGINEERS
McCORMICK BUILDING
CHICAGO
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On a Summer Sea, or
Lake or River—

with your Mullins boat you will find miles and miles
—hours and hours of invigorating, healthful, business-
forgetting pleasure. Sweet, cool air, fresh from fields
and mountains—nature’s laboratory—will make your
heart beat faster from the sheer joy of living.

MULLINS

STEEL BOATS CAN'T 5INK

Sixty thousand owners of Mul-
lins boats are now planning a
glorious summer, to be spent
for the most part on the water.
Mullins boats of either wood or
steel are designed by America’s
foremost naval architects—
built in the largest boat factory
in the world—powered with

two and four-cycle motors and
equipped with Mullins patent,
silent, under-water exhaust.
Mullins Steel Boats are free
from all defects of wooden
boats—cannot leak, water-log,
dry out, warp or open at the
seams—never require calking.
Speedy, beautiful, distinctive.

Send for interesting free catalog and

learn where you can see a
Mullins Boat.

The W. H. Mullins
Company

712 Franklin Street, Salem, Ohio

‘World’s Largest Manufacturers

of Steel and Wooden
Pleasure Boats

Catalogue of Scientific and Technical Books

\%Y%

E have recently issued a new catalogue of scientific and technical books, which
contains the titles and descriptions of 3500 of the latest and best books pub-

lished, covering the various branches of the arts, sciences and industries.

Our “Book Department” can supply these books, or any other scientific or
technical books published, and forward them by mail or express prepaid to any
address in the world on receipt of the regular advertised price.

Send us your name and address and a copy of this catalogue will be mailed to

you free of charge.

MUNN & CO., Inc., Publishers

SCIENTIFIC AMERICAN OFFICE
233 BROADWAY, NEW YORK

EVINRUDING -7s p,OWBOT MOOp,ING é

healthful hours of water sport, are

yours in the Evinrude. Where you
will and when you will, in any rowboat or
canoe, on ocean, lake or river., No more
rowing—you’re captain, not crew. Just a
turn of the fly-wheel and you’re off for a
cruise, with no thought of a long row home

again.
DETACHABLE ROWBOAT & CANOE MOTORS

‘There’s more speed, more power, in the new
Evinrude Four-Cycle Twin—a two-cylinder, four-
cycle motor, that runs smoothly and quietly,with
almost no vibration.

There's more speed, too, and otherimprovements,
in the Single-Cylinder Models for 1916. The
Evinrude Magneto—Built-In Fly-Wheel
Type—is entirely insulated and water-
proofed, furnishing perfect ignition, no
matter how heavy the rain or how
drenching the spray. Writefor 1916
catalog—just off the press.
EVINRUDE MOTOR CO.
SB5GEVINRUDE BLOCK. MILWAUKEE., WIS
Distributing Branches:

69 Cortland St., New York, N, Y.
214 State St., Boston, Mass.
436 Market St., San Francisco, Cal.
Front & Morrison 8ts. , Portland, Ore.

Over 60,000 Sold

STORED-UP miles of boat rides—long,

~
.

rate paid, material that is trite with us may
be fresh and unusual to those living in a
foreign cnvironment. The directory also lists
the leading periodicals of the United States
and Canada. ™The requirements of each maga-
zine or paper are carefully detailed, with the
length stories and articles should run, the
type most desired, and the rates usually paid.
Tae nature of the illustrations used is fre-
quently indicated, thus making the work valu-
able to artists as well as to writers. There
are numerous minor mistakes, but none that
seriously impairs the reliability and usefulness
of the work.

House WiriNne. By Thomas W. Poppe.
New York: The Norman W, Henley
Publishing Co., 1916. 16mo.; 125 pp.;
fully illustrated. Price, 50 cents.

“ House Wiring” is a very business-like
little treatise, now in its second edition, in
which the installment of electric light, bells,
and burglar alarms is described from the mod-
ern standpoint and with commendable sim-
plicity. Apprentices, helpers, and electricians
will find in it the solutions of most wiring
problems, and its practice is in strict con-
formity with the rulings of the National
Board of Fire Underwriters.

THE VENTILATION HAND Book. By Charles
L. Hubbard. New York: The Sheet
Metal Publication Company, 1916. Svo.;
250 pp.; 137 engravings. Price, $2.
Using the question-and-answer method, the

author unfolds the principles and practice of
warm-air heating and ventilation. Simple
rules are formulated for computing cubic con-
tents and grate sizes, with many convenient
tables dealing with such matters as the ef-
fects of gas jets and lamps upon ventilation,
and fan diameters and horse-powers for fan-
drive installments. Everything is so plainly
put that the reader has no excuse for mis-
understanding, and it would be hard for the
student to find a more serviceable introduc-
tion to the subject. The work is also well
adapted for reference use, and the householder,
who is about to install a furnace, and who
has a laudable desire to understand just what
his conditions call for, and why, cannot go
far astray if he will study the last chapter
of the book.

INDUSTRIAL LEADERSHIP. By H. L. Gantt.

New Haven: Yale University Press,
1916. 12mo.; 128 pp.; 6 charts. Price,
$1 net.

The published addresses which make un this
volume embody the principles of industrial
leadership, the training of workmen, the
proper bases for task work and its results,
and the subject of production and sales. The
author, who is well known in the field of
scientific management, believes that the com-
ing industry will achieve success by teaching
and leading its workers rather than by driv-
ing them, and that democracy is to be vin-
dicated in corporate as well as in national
affairs. Actual examples are cited of the
improvement in task work by the establish-
ment of the new methods, and these examples
are illustrated by diagrams and charts. The
work carries both inspirational and practical
elements, and its suggestions bear the stamp
of authority.

LATHE DESIGN, CONSTRUCTION AND OPERA-
TION. With Practical Examples of
Lathe Work. By Oscar E. Perrigo, M.E.
New York: The Norman W. Henley
Publishing Co., 1916. 8vo.; 500 pp.;
341 engravings. Price, $2.50.

The old, primitive lathe set up between
two trees has developed into some of the most
important and indispensable machinery known
to the industrial world. This most interest-
ing and comprehensive volume traces its rise
from the above-cited crude beginning, through
the foot-power stage, on to the development
of the screw-cutting or engine lathe of a half-
century ago. This careful preparation fur-
nishes an excellent groundwork for the study
of the strictly modern forms; up-to-date de-
sign is most thoroughly discussed in all its
aspects, and the essential differences of the
various types are clearly disclosed. This is
followed by a chapter on installation, care,
and operation—a new feature of the enlarged
addition of the work. Drilling and milling
attachments are minutely described, together
with a selection of the more difficult machin-
ing operations. Even the novice will here
find such pointed exposition of modern prac-
tice as should directly contribute toward his
rapid progress. The letterpress instruction is
supplemented by lavish diagrams and engrav-
ings that put all important features and ac-
cessories before him in an impressive and un-
forgettable manner.

HarPER's HyDrRAULIC TaBLES. For the
Flow of Water in Circular Pipes Under
Pressure, Timber Flumes, Open Chan-
nels, and Egg-Shaped Conduits. By
Joseph H. Harper. New York: D. Van
Nostrand Company, 1916. 16mo.; 192
pp. Price, $2 net. ’

The convenient arrangement of Mr. Harper’s
material and the wide range of problems it
covers should make this compilation eminently
useful in actual field service. Canal beds
frequently change from solid rock to loose
earth, sand or gravel, necessitating a prompt
change in proportions and grade. This makes
it necessary to incorporate into the working
formula an element corresponding to the de-
gree of roughness, and the author has paid
particular attention to this condition in the
tables he gives us. They will materially assist
the field worker in making his computations.
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Notes

Kindly keep your queries on separate sheets
of paper when corresponding about such mat-
ters as patents, subscriptions, books, ete. This
will greatly facilitate answering your ques-
tions, as in many cases they have to be re-
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.

(14077) L. A. W. asks: I have noticed
very frequently in views of moving picture
shows, where a wagon or automobile is moving,
that many times the wheels are revolving back-
wards. A. The spokes of a wheel on a mov-
ing vehicle in a moving picture may appear to
stand still, to move forwards or backwards.
Which it shall be depends upon the speed of
the wheel as compared with that of the shutter
of the camera. As you probably know there
is a revolving disk in the camera which cuts
off the light many times a second. The film is
at rest in the camera while the light falls
upon it, and when the light is cut off, the film
is moved into its position for the next ex-
posure. If the spokes of the wheel turn just
as fast as the exposures are made so that the
spokes are in the same positions on the film
in successive exposures, the wheel will appear
to stand still on the screen. If it turns enough
faster so that a spoke is in front of the posi-
tion of the last exposure each time, the wheel
will seem to turn forwards. If a spoke in the
next exposure is behind the last position of the
spoke which is in front of it as the wheel
turns, the wheel seems to turn backwards.

(14078) A. G. asks: Please inform me
as to where thermopiles can be bought. I
am interested in thermopiles that would yield
a current about equal to that of a Bunsen cell
or Grove cell, at least as near as obtainable.
A. No thermopiles for commercial purposes are
to be had, so far as we know. The thermopile
can be made to give the voltage of a Bunsen
cell with a sufficient number of couples, but
we have never seen one which could give as
many amperes as the Bunsen cell. An effort
was made some years ago to make one which
would charge a battery for ignition purposes
on an automobile, but it was not a success.
We have one in our laboratory, kept as a
curiosity now.

(14079) F. F. H. asks: 1. What are
the reasons that liquid air has not been put to
the practical uses suggested for it when it was
first made? Is there any use made of it at
present? 2. What is the cause of the tempera-
ture dropping 2 to 6 deg. Fahr. just at sun-
rise on clear cold mornings. 3. What is the
nature and cause of ‘ ball” lightning. A. 1.
Liquid air is poorly adapted to the uses which
were suggested for it when it was first made
in large quantities—that is, for refrigeration
and for power. Its latent heat of evaporation
is small and its specific heat is also small.
It cannot compete with ammonia for refrigera-
tion. It cannot be kept in a closed vessel, but
must always have a vent to the air. For ex-
plosives many better materials are available.
It is used to some extent to secure the oxygen
of the air by first liquefying the air and then
boiling off the nitrogen, which boils at a lower
temperature than the oxygen. 2. It is coldest
just about sunrise every morning. The ground
radiates heat through the night and upntil the
sun begins to warm the ground again. We were
not aware that there was a sudden drop of
temperature just at sunrise. 3. Ball lightning
is not well understood.

(14080) W. R. H. asks: I have a lady
friend, who has the peculiar—to me—faculty
of seeing and of stating the colors of names
and sounds. There is no doubt about her abil-
ity to do this, and to do it accurately. I have
tested her. For instance, I have written a list
of names—she has stated the color of each
name as soon as I called it. I have set her
answer down and filed the list—and several
months after I have called the list to her and
she would state the colors exactly as she did at
first. Is there a scientific basis for this? A.
You will find several articles upon Color Music
in the Sci. AM. within the last year, in Vol.
112, No. 15, and Vol. 113, Nos. 4 and 9, which
we can send to you for ten cents each. We
confess the whole thing seems a fancy to us,
but if it is real to those who see it that way,
why should we object. There can be no doubt
of the reality of the association of sounds or
persons and corresponding colors. What asso-
ciation has produced the connection we cannot
say, nor whether different persons would or
ought to have the same scale of association
as they should have if there is other than an
arbitrary or individual basis for the associa-
tion.

(14081) G. M. asks: By what methods
can china, earthenware, plaster of paris and
articles of like nature be given a coat of metal
by electric deposition; in other words, electro-
plated? If this happens to be of a too com-
plicated nature to permit of a brief description,
would you kindly refer me to books or technical
articles covering this subject? A. China, earth-
enware and similar articles are prepared for
electroplating by first putting on a coat of
tough varnish. When this is dry the varnish
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For Sore Muscles

Absorbine, Jr. brings quick relief.
Keepit always athand for instant use.
Athletes use Absorbine, Jr., for the muscle
that has been strained, for the cut orlaceration
that runs a chance of infection; for the abra-
sion that pains and the limbs that are stiff and
lame from over-exertion.

AbsorbineJt

THE ANTISEPTIC LINIMENT

Tt e L e e 0e2

When applied to cuts, bruises and sores, it
kills the germs, makes the wound aseptically
clean and promotes rapid and healthy healing.
It allays pain and inflammation promptly.
Swollen glands, painful varicose veins, wens
and bursal enlargements yield
readily to the application of
Absorbine, Jr.

Absorbine, Jr. is made of herbs
and is non-poisonous—safe to use
anywhere, even by the smallest
member of the family.

$1.00 a Botile at Druggists
or Postpaid.

A LIBERAL TRIAL BOTTLE will be
sent to your address upon receipt
of 10c in stamps.

W. F. YOUNG, P. D. F.
361 Temple St. Springfield, Mass,
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THE ENTERPRISE MANUFACTURING CO.
ESTABLISHED 1881. PAID IN CAPITAL $425,000.00

AKRON, OHIO, U. S. A, Dept. 43

CONTRACT MANUFACTURING IN

METAL GOODS

SPECIAL PARTS TO ORDER

METAL STAMPINGS
WIRE FORMING AND POINTING

SCREW MACHINE PRODUCTS

. Expert Die Makers
Buffing, Polishing, Plating and Special Finighes

NOTICE—Estimates cheerfully furnished upon receiptof draw-
ings, ifications or sampl the latter preferred.

FACTORY to RIDER

Saves you big money. Buy directand save
Irp\ 810 to 820 on a bicycle.
V“ \ RANGERBICYCLES in9styles, colors
B and sizes. Greatly improved; prices re-
duced. Other reliable models, $11.95 up.
. DELIVER FREE to you on ap-
M rrovaland 30 days trial and riding test.
big FREE catalog shows every-

!
17 thing new in bicycles and sundries. A

g cyclopedia of information which every
2= person should have. Write for it.
TIRES, lamps, wheels, parts and sup-
plies at haly usual prices. A few good second-hand
bicycles taken in trade 83 to 88 to clear.

Do not buy a bicycle, tires or sundries until you
writeand learn ourwonder ful new offers, low prices
and liberal terms. A postal brings everything. Write now.

MEAD CYCLE CO. DEPT. R-175, CHICAGO
CLUTCH

VEE b E SPEED

COUNTER No. 21

is the best instrument for finding revolutions per minute
made by a shaft or any revolving part. Will measure high
or low speeds. No stop-watch is re=-
quired. Perfectly accurate.

Cyelometers, Odometers, Tachometers and all
kinds of counters. Fine Die Castings.

Cut 3¢ Size Price $3

Veeder Mfg. Co.
18 Sargeant St., Hartford, Conn.

WEAR THIS BUTTON.

THE flag in full
color in a field of
gold, beautiful design,
wonderfully expressive.
15cts. each—two for 25¢ts.
‘Wrap coin in paper
10 avoid loss.

ASHLAND PRESS CO
824 Orange Street. Ashland, Ohio.

DON’'T USE BATTERIES

to ring your Electric Bells. The RITCO BELL RING-
ER transforms (alternating) Electric Light Current to
suitable proportions to operate Electric Bells. It lasts
alifetime and as it won’t run the meter, the first cost
is the only cost. Price $2.00. Sent prepaid with in-
structions upon receipt of price.

RITTENHOUSE CO., « Honeoye Falls, N.Y.

Exact Size.

Monoplanes and
Biplanes

Their Design, Construction and Operation

The application of Aerod ynamic
Theory, with a complete description
and comparison of the notable types.
By Grover Cleveland Loening, B.Sc., AM., C.E.
6Y4{x8% inches. Cloth. 331 pages. 278 illustrations
Price, $2.50
This work covers the entire subject of the Aeroplane,
its Design and the Theory on which its Design is

based, and contains a detailed description and discus-
sion of thirty-eight of the more highly successful types.

MUNN & CO., Inc.
WOOLWORTH BUILDING, NEW YORK

SCIENTIFIC AMERICAN

is covered with plumbago, which furnishes a
conducting coating for the deposit of the metal
from the electroplating bath. Full particulars
are given in * Watt’s Electroplating,” which we
send for $4.50.

(14082) J. L. asks: I fear this follow-
ing question has often been asked you, but I
would like to know if a bullet from a rifle
fired perpendicular into the air has the same
force when it comes back to earth as it does
when it leaves the muzzle of the rifle? Will
it show the same penetration? It is generally
taught in physiecs that it falls with equal
velocity as it ascends. Is there a certain def-
inite relation between velocity and force?
A. A bullet fired vertically into the air does
not have the same force when it strikes the
ground upon its descent as when it left the
muzzle of the gun upon its ascent, The resist-
ance of the air to rapidly moving bodies is
very great. We have recently published dia-
grams of the paths of projectiles from high
powered guns, showing the difference between
the theoretical and actual trajectories. You
will find the article in the Sci. Am., Vol. 112,
No. 21, price ten cents. The resistance of the
air reduces the velocity of the ascending ball
so that it does not rise to the height indicated
by its muzzle velocity. It therefore starts
to fall from a lower than the theoretical point,
and the air retards its fall so that it does not
acquire its full velocity of fall from the point
from which it actually began to fall. For
both reasons it does not make so much pene-
tration on its return. The teaching of the
text books of physics that bodies fall in the
reverse order of their ascent and strike with
the velocity with which they started, is based
upon the omission of any other forces than
that of gravity. It is usually so stated. In
one text now before us is the statement, * The
resistance of the air is neglected in this dis-
cussion of projection upward.” Other things
being the same, a given force always produces
the same velocCity.

(14083) G. J. asks: Will you kindly
answer through your “ Notes and Queries”
column the following : If a weighing scales, such
as used by druggists, were inclosed in a glass
case in two compartments, with equal weights
at each end, and the air extracted from one
compartment, would it make the other side
heavier and cause it to tilt? A, If the two
pans of a balance were enclosed in separate
compartments and accurately balanced, and
the air were then exhausted from one com-
partment, the pan in the compartment from
which the air had been exhausted would be-
come the heavier and would tilt down. The
air buoys up a body in it as really as water
does, and so when the buoyancy of the air
is removed that body seems to become heavier.
In accurate weighing the buoyancy of the air
is allowed for and the weight of a body is
taken to be its weight in a vacuum, not its
apparent weight in the alr. The difference
is quite considerable for light substances.

(14084) H. M. asks: 1. Has there been

any decided change in the climate of this
region in the last hundred years? I notice
that most old people say that the winters are
not nearly so cold now as they were when they
were young. 2. Please explain the formation
of ice spears that come up out of loose ground.
I notice the phenomenon often in this latitude.
Do we have frost when the thermometer regis-
ters higher than 32 deg.? I have heard It
stated that we did. A. 1. Weather data as se-
cured by the U. S. Weather Bureau do not bear
out the claim so often made that the climate
is changing. The differences are about the
same as they have always been. Warm winters
are succeeded by cold ones, and for several
years it may seem that the winters are warmer,
but the years of cold winters follow and when
the averages are struck it is found that hot
and cold, wet and dry seasons follow along as
they used to do ‘ when we were boys.” It is
very difficult to tell how cold it was when we
were young, unless there is a record of a
thermometer to be referred to. One’s recollec-
tion is very unreliable in such matters. 2. The
ice spicules which are seen in cold weather in
loose soil grow by chilling the moisture of the
air and freezing it upon the sides and top of
the ice form. Frost cannot occur unless the
temperature at the place where the frost ap-
pears is as low as 32 deg., the freezing point of
water. A few feet or inches even away from
where the frost appears it may be warmer than
32 deg. The green leaves are colder than the
air near them and they may be frost-bitten
while close to them, frost may not be seen.

(14085) B. F. asks: 1. What direction
has the atmosphere above the equatorial belt
of calms by reason of the earth’s rotation, east
to west or west to east? If these are deflected
to the west as are those on the earth’s surface,
how can they be turned to form the prevailing
westerlies when they return to the earth’s sur-
face in the horse latitudes? 2. What is the
direction of the circumpolar whirl? Is there
a difference in direction at the earth’s surface
and in the winds high above the earth’s sur-
face at the poles? 3. If a Crookes radiometer
reacts to waves of radiant energy, which will
pass through an opaque solution, which waves
are not of the proper length to affect sight
why will it not react to waves radiating from
a stove, which waves do not affect the sense
of sight? 4. Is there no radiant energy in
diffused sunlight, since the radiometer does
not react unless in direct sunlight? 5. Can the
radiant energy be proven less in reflected direct
sunlight than in direct sunlight? A. 1. The
current of air flowing to the north above the

Greater beauty—Iless upkeep

For the most beautiful walls that you could desire in an
office, school, club, theatre, or home—walls that can be
washed, and that do not need refinishing for years, use

High Stendard

Mellotone is an oil paint, that dries quickly into a soft, flat
tone, even more beautiful than water-color, but yet is

washable without damage.

It is sanitary—durable—can

be used on practically every wall and ceiling material.
Thousands of America’s finest homes and buildings are decorated

with Mellotone,

A number are featured in our Mellotone Booklet.

Write for it and for sample color cards giving artistic color schemes
for wall decoration with Mellotone.

Jhe Lowe Brothers Company

474 E. Third Street, DAYTON, OHIO

New York
Kansas City

Jersey City

Chicago
Minneapolis Toronto

Stop Wasting Coal and

Cut Your Heating Costs

70 to 80 tons of cheap soft coal, burned in a
Kewanee Smokeless Boiler, will make as much heat
as 100 tons of the same coal burned in a boiler not
properly constructed to burn soft coal smokelessly.

This is possible because a Kewanee Smokeless
Boiler burns the cheap soft coals so completely that
none of their valuable heat making gases get up the

stack unburned and cause smoke.

With the ordi-

nary type boiler about one-third of its fuel is wasted.

Hennepin Ave. M. E. Church, Minneapolis.
Hewitt & Brown, Architects.
Kewanee Smokeless Boilers installed by
Tunstead Heating Company.

KEWANEE

Smokeless Boilers
CUT HEATING COSTS

It makes no difference whether
your building is in a city enforcing a
smoke ordinance or not. The low cost
way to heat any building is to burn
soft coal—and burn it smokelessly.

You will find Kewanee Smokeless
Boilers heating the best buildings of
all kinds in all parts of the country.

Our new booklet ‘‘Kewanee Smoke-
less Boilers On the Job” tells why.
May we send it to you?

KEwWANEE BOILER COMPANY
Kewanee, Illinois
Steel Heating Boilers, Radiators, Garbage Burners
Chicago, New York, St.Louis, Kansas City, Minneapolis, Pittsburgh
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Finger Print Instructor

By FREDERICK KUHNE

Bureau of Criminal Identification, Police Department, City of New York

Based upon the Sir E. R. Henry
System of Classifying and Filing

A Text Book for the Guidance of Finger Print Experts and an Instruc-
tor for Persons Interested in the Study of Finger Prints

HIS volume has been prepared by an expert on finger prints, in response to
the demand for an elementary and practical work of instruction for those
desiring to take up the study of finger prints; a volume that a person of ordinary

intelligence could understand and from which he could readily learn all of the details
of the system. In this work, which is based upon the Henry System, the author
has explained fully and clearly the method of taking, classifying, comparing and
filing finger prints.

The finger print system is without doubt the best present-day means of making
immediate and positive identifications and is daily coming into more general use.
There is no department o1 business in which it is necessary to make identifications,
that could not successfully make use of the finger print system. The simplicity of
Ehe system and the small cost at which it can be installed is a strong factor in its
avor.

The finger print system of identification is now in use in many of the police de-
partments in this country and abroad. The United States Government has adopted
1t and requires every private in the United States Army to have his finger prints
taken on enlistment.

By furnishing the authorities with the finger prints of a lost child or other person,
the 1dentity of such gerson can be positively determined even though they be found
dead and disfigured beyond recognition.

The finger print system will no doubt, sooner or later, be adopted by large cor-
porations employing many hands, for identifying their employees; by insurance
companies to positively identify the deceased and prevent fraud in the collection of
insurance; by banks to prevent forgery and the withdrawal of funds by unauthorized
persons; by institutions, firms, departments, etc., in which the identification of
individuals is one of the requisites.

Finger prints is a very interesting and fascinating study. Everyone should have
some knowledge of its uses and advantages. This can be obtained by a study of
this comprehensive and authoritative volume.

6x9 inches, Cloth, 155 Pages, Profusely Illustrated, 11 Folding Plates
PRICE $2.00 net
MUNN & COMPANY, Inc., Publishers

Woolworth Building 233 Broadway New York

Bluppose you had 8 days in a week?

In that extra day you might find fortune—leisure—health—the one thing you need most and
cannot find time to get. You can have that extra day—just as R. S. Howland—the owner of
fruit groves in Fiorida found it through the

Course in Personal Efficiency

UseThe Knowledge You Already Have
You don’t have tolearn a new profession. Learnfirst
to use what is in your mind now. Learn to use your
abilities and your opportunities. Thatis what Efficiency
teaches youto do. It teaches you to make the most of
each detail of your daily life. It turns the routine that to
vouseemedhopelessinto something big with possibilities.

Efficiency will show you the shortest, easiest, best
way to your special goal —whether that goal is health

To him it meant the difference between success
and failure. But read in his own words
what he found in efficiency.

“I'have saved 24 hours a week, which makes
all the difference between success and failure,
and | think I have saved about as much
more by planning my work in accordance o g ot goal jak

1 i t! ame or leisure. One man found it gave
with the methods shown in these lessons. ﬁ:n‘xv :1 extra day a week; one man found it saved him
am very glac! to hear that you have 'had 6,000  $3000 a year: one man found it added $5000 a year to
students during the past year, but this number  his profits; one found health in it. Each found the
is only a fraction of those who should take ad- thing he needed most. Send for this book and find out

. A what you can get out of this course. Harrington Em-
vantage Of !earmng the fundamer}ta] Pl‘mCl_PleS erson acquired in practical work with many corpora-
of right living. If every college in the United  tions the knowledge that enabled him to write this
States would make this course in Personal Effi. ~ course. In his work he had to teach and train many

: A . young men, some of whom today hold highly paid po-
ciency one of the studies in the senior year, I sitions. He has thought efficiency for forty years; he
believe the graduates would have their chances  has taught it for thirty years; during twenty years he
of success in life increased by fifty per cent.”

(Signed) R. S. HOWLAND.

slowly collected the data for this course.
You can study this course and
12,000 have already enrolled. 30 per cent are execu-
tives, engineers and owners. 15 per cent are account-

make yourself efficient in
your own life in 15
minutes a day

ants and clerks. 13 per cent are buyers and salesmen. and for a
11 per cent are lawyers and physicians. 6 per cent edu- little ~
cators, and the other 16 per cent you can divide into more
every known profession in which intell:igent men take a than a
part. You—whoever you are whatever you do—need dollara
efficiency. You need it in your business and your home. lesson. A fd'
m.
4-1-16
14 Chapters ¢ REVIEW
— . Im Colors ReVOEws
Illustrated COMPANY
Send for this book. It containstheanswer tothe ever-present question 30 :{:2‘9;‘:‘”'

of “Where is the money coming from?” Some of the chapters:
. o Send me freeand
V4 without obligation
on my part your book
“Where's the Money
Coming From ?” also par-
. ticulars about your Course
in Efficiency, and “Story of
Emerson.”

What is Efficiency ? For whom is Efficiency ? How you

are taught Efficiency. Are you ear-minded or eye-
minded Find out what you are actually doing with your
time. Most failures are due to guesswork. You use only
half your power. To what do some men owe their suc-
cess ? Health culture. Personal finances. Mr. Emerson’s
message to you.

‘I

This course is not an expense—not an investment for future returns.

It pays for itself with the first page of the first lesson. Send for the &
book now—and start on a new and easier road. & Name .......... ...
' &
REVIEW OF REVIEWS CO., 30 Irving Place, New York o acaress.............oi
4
" Occupalion. ..........c.cccveeei s

northeast trades in the Torrid Zone is de-
flected toward the east by the rotation of the
carth, Tkis is stated as a law in meteorology :
‘“If a free-moving particle (such as air) is
moving along near the earth’s surface, there is
a force arising from the diurnal rotation of
the earth, which deflects it to the right of its
course in the northern hemisphere, and to the
left in the southern hemisphere.” Therefore,
wind moving from north to soutl. in the north-
ern hemisphere is deflected towards the west
forming the northeast trades, and the winds
moving from south to north are deflected
towards the east forming the southwest winds.
All these matters of the winds are well-dis-
cussed in Waldo's Elementary Meteorology,
which we can supply for $1.50 net, postpaid
$1.65. 2. The winds around the north pole
are southwest for the reason stated above.
They are moving from a place where the earth
is rotating faster to one where it is rotating
slower, and retain to a degree the eastward
velocity of rotation of the place from which
they have come. They will move eastward
faster than the surface of the earth where they
are and have an eastward motion, thus becom-
ing southwest winds. 3. A radiometer will
react or rotate by the heat from a black stove,
or a black iron ball, which can be safely
touched with the finger. We have a radiometer
which will turn from the heat radiated from
water above 50 deg. C. or 122 deg. Fahr. in a
dark room. At this temperature the radiometer
ceased to rotate. 4. There is a great deal of
radiation from the sky outside of direct sun-
light. To-day has been a dark snowy day, yet
the radiometers have been turning in the win-
dows all day slowly to be sure, but moving all
the time. 5. If sunlight is reflected several
times it becomes enfeebled to a high degree.
Each mirror absorbs some of the radiant
energy, and it can then be seen that the speed
of the radiometer is reduced. It would seem
that your radiometer is not very sensitive if
it will not turn by the heat of a stove, or in
diffused sunlight as it comes from the sky in
a cloudy day.

(14086) H. C. M. writes: Permit me
to call attention to an apparent error in the
answer No. 14050, page 209, of the issue of
Feb. 19th, 1916. Referring to the expansion of

gases, it is stated that the rate is 35y

volume at freezing for each deg. Fahr. Gay-
Lussac's Law states that ‘ Under -constant
pressure, the volume of a gas varies directly
with its Absolute Temperature,” and the rate

of the

of expansion is per deg. C. of its vol-

273

ume at freezing. This, then, calls for a rate of
1 1

5/9. X a7y = i9i4 per deg. Fahr.—a fact

also evident from the fact that on the Abso-
lute Fahrenheit scale, the freezing temperature
is 459.4 4+ 32, or 491.4 deg. instead of the 459
deg. which your answer implies. A. We thank
you for calling attention to the typographical
error in giving the number of degrees Fahren-
heit from the freezing point down to Absolute
Zero, as 459, in place of 491, which is the cor-
rect number. Absolute Zero is 459 deg. below
Fahrenheit Zero, not Dbelow the Ifahrenheit
freezing point of water, which was intended in
the answer.

(14087) H. R. P. asks: Will you please
tell me how the correct time is taken at Wash-
ington. B. claims it is taken from the sun.
A. claims the sun is not correct, and the time
is figured from the stars. Which is right? A.
The time for any place can be determined from
observations either of the stars or the sun.
From the observations which give the sidereal
time, the solar and Standard time can be cal-
culated. We use Eastern Standard Time in
New York. This is five hours earlier than
Greenwich Time. It is not solar time. It is
the mean solar time of the 75th meridian west
of Greenwich.

(14088) R. R. asks: A tank 6-6 feet
square, with a 1l%-inch pipe attached to bot-
tom of the tank 20 feet long, with a gauge at
the bottom of pipe. Then take a pipe, 26 feet
long, 1% inches in diameter, and a gauge at
bottom, will there be any difference in the
pressure and how much? Both tank and pipes
filled with water. A. The pressure at the
gauge is the same in both the cases which you
show in your sketch. The size and shape of
the vessel have no effect upon the rate of pres-
sure at the bottom. The rate of pressure is
determined by the head of water and by no
other factor. This pressure for a head of 26
feet is 11.7 pounds per square inch.

(14089) C. S. B. asks: In an article
that appeared recently in the SCIENTIFIC AMER-
1CAN, ammonium carbonate was said to be a
test for alum in bread. The writer said that
if bread with alum in it were moistened with
a solution of ammonium carbonate, the bread
would turn black. What is the chemical re-
action? And why will not ammonium car-
bonate turn alum solution black? A. There is
no chemical reaction between alum and am-
monium carbonate which can produce a’ black
substance. There is some mistake in reference
to this as a test for alum in bread. The tests
for alum are not easy of application without
experience in chemical manipulation. The
easiest, perhaps, is to dry the bread and burn
to ashes. Digest the ashes with a small quan-
tity of water, then acidify this solution with
hydrochloric acid, and add a few drops of
barium chloride solution. If alum is present
a white precipitate appears.

© 1916 SCIENTIFIC AMERICAN, INC

April 1, 1916

ADVERTISING
CLASSIFIED

LATHES AND SMALL T00LS
Large Line of

o STAR” it
=21, 12% LATHES

~ or Power
Suitable for hine accurate work
n the repair shop, garage, tool

2 room and machine shop.
Send for Calalozue B

ij SENECA FALLS MFG. CO.,

695 Water Street
Seneca Falls, N. Y.,U.S.A.

Positive Feed

Upright Drills

10 to 50-inch Swing
Send for Drill Catalogue

Established 1872
1999 Ruby Street

Rockford, Illinois

“Responding to the Call”

from the practical kind, we are pleased to intro-
mechanic for a (I duce the “A. J. W. & CO.”
Breast Drill that BREAST DRILL with
$hall eclipse all ex- Gear Locking
Isting Tools of the Device.

[thasallthestrong,
useful and practical
points of existing Drills, and REALim-
rovements added that are peculiar to
tself. PRICE, $5.50

A. J. WILKINSON & CO., Machinery
184-188 Washington Street Boston, M h

You May Crowd a CRESCENT JOINER

to the limit of capacity
and the machine will do

work just as smoothly
a8 though you had not
erowded it at all.  Built
insixsizes. Sendfor catalog telling
all aboutthemand describing our line
of Band Snvws, Saw Tables, Planers,
. Planers and  Matehers, Shapers,
- P Swing Saws, Borers, Disk Grind:
ers, Variety Wood Workers.

THE CRESCENT MACHINE CO., 230 Main Sg.. Leetonia, Ohio

Are the standard of excellence in

files, and have been for over 100

years. We send postpaid as an in-

iy troducer 48 flles especially adapted

N for tool makers and machinists on

receipt of $5.00 ‘This is a chance to get a set of
files you'll apureciate and we'll get future orders.

MONTGOMERY & CO.
109 Fulton Street New York City

BRASS GEARS

Cut by an entirely new process. The
most accurate made and at prices that
cannot be eqqualled by others. Every
gear has a hub, center painted ebony
back, edges turned true, highestgrade
red brass, and 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 STOCK GEAR WORKS

20 So. Fiith Ave. 32 Chicago

1A HOUSEHOLD NECESSITY

1 This practical glazier’s tool will help you make and re- |-
pair windows, picture frames, transoms, etc. It is
one of the genuine

“RED DEVIL” GLASS CUTTERS

Cutsmoreglass withlessbreakage and pressurethanany
other cutter. StyleNo. 023. Sample 10c. Bookletfres.

SMITH & HEMENWAY CO., Inc.
155 Chambers St. New York City

TR

WELL? 5 WELL
Own a machine of your own. Cash or easy

terms. Many styles and sizes for all puarposes
‘Write for Circular.

WILLIAMS BROS., 434 W. State St., Ithaca, N.Y.

MASON'S NEW PAT. WHIP HOIST

for Outrigger hoists. Taster than Elevators, and hoist
direct from teams. Saves handling at less expense.

Manufactured by VOLNEY W. MASON & CO., Inc.
Providence, R. L., U. S. A.

NOVELTIES & PATENTED ARTICLES

MANUFACTURED BY CONTRACT. PUNCHING DIES,
LIGHT AUTOMOBILE STAMPINGS
E. KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0.

AND LAUNCHES

Two to fifty horse power, two and
fourcycle.  Get our 1915 reduced

prices. CATALOG FREE.
Conne

PALMER BROS.
Cos Cob
SEND FOR
CATALOGUE
‘ W.&D.MOGEY
. PLAINFIELD, N.J.
MECHANICAL
SUPPLIES AND MATERIAL
of all kinds

EXPERIMENTAL AND

PALMER MOTORS

R WHEELS & PARTS FIsM LIGHT MACHINE WORK
OO NN toorder
SNSRI 192 sk STREET, BoyTON



REPUBLIC TIRE. S

are now a better “buy”™
than eber

F Republic Quality Tires were the highest priced tires on
earth, they’d be the most economical tires 1n the end. But
they’re not the highest priced. Increased output and 1m-
proved methods have enabled us to offer Republic Tires for

1916 at prices very little above those asked for ordinary tires.
As a result, the motorist who buys Republics today 1s getting
the best “buy” ever offered.

Go to the nearest Republic dealer and get a price on your
size tire. Compare i1t with any other. You’ll surely buy when
you consider 1t’s a Republic you’re getting.

And your speedometer will vindicate your greatest expectations.

Don’t buy another tire until you see what Republic offers you
for 1916. For detailed information, address nearest dealer or

ThHe Republic Rubber Company

Youngstoewon, Ohbio

Branches and agencies in the principal cities

REPUBLIC
STAGGARD
REG.U.5.PAY. OFFICE
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SLEEVE-VALVE MOTOR

Limousine

MODEL 848

$1750

£0.6.TOLEDO

Almost everyone who has owned motor cars
realizes that closed cars are the most practical
and useful kind to own.

The few times that an open car would be
more rlesirable are far out-balanced by the
much more numerous occasions for which
closed cars are the only suitable kind.

On account of their lower first cost even ex-
perienced motorists have continued to use
open cars regardless of their many limitations.

But now the smart, practical, serviceable
\Willys-Knight closed models are produced in
quantities which permit of remarkably low
prices.

noiseless—remains so—even grows quicter
with use.

And spiral bevel gears as employed in con-
struction of Willys-Knight cars, further em-
phasize their quictness.

And the sleeve-valve motor not only grows
quicter with use,—

It increases in power and flexibility whereas
all other types lose in these respects.

“Made in U. S. A"

—and now the price 1s so low

The Willys-Knignt models also overcome
Jie one valid objection to the closed cars of a
former period.

Motor and gear noises were much more no-
ticeable in closed cars than in the open models.

But the slceve-valve motor is practically

The sleeve-valve motor is practically vibra-
tionless and far more durable than any other
type yet produced.

In fact its period of greatest efficiency is
rcached long after any other type of motor
would have outrun its usefulness.

The demand for Willys-Knight cars is
growing faster than our ability to increase
their production.

Sce the Overland dealer now and avoid de-
lay by placing your orders promptly.

The Limousine is $1730, the Coupe $1500.

And for those who also desire an open car
there is the Touring Car $1125. and the Road-
ster, $1095—all prices . o. b. Toledo.

The Willys-Overland Company, Toledo, Ohio
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