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Money-Saving Motz Tires
for Fast, Light Delivery Trucks

If your light delivery truck
repair costs are high, Motz
Commercial Cushion Tires
not only will reduce them,
but will increase the truck’s
earning capacity.

We call the Motz the inter-
mediate type because it fits
so perfectly between the
two other types—the pneu-
matic and solid tires.

Pneumatic tires have a well-
defined field, in commercial
service where very high
rates of speed are necessary.

Solid tires also have their
place — on slow - speed,
heavy trucks.

Whenever we have recom-
mended Motz Tires for
light, high speed delivery
service, new truck econ-
omies have justified the
change.

Trucks under these condi-

tions, equipped with Motz
Tires, have fewer broken
parts. Repairs and con-

The Goodyear Tire & Rubber Company, Akron, Ohio

sequent lay-ups are less
frequent, and less costly.

This is so because Motz cush-
ioning qualities absorb most
of the jar and jolt which
disable truck mechanism.

This wonderful cushion per-
mits speed up to 25 miles
an hour. That means more

_ deliveries, quicker deliver-
ies, and a wider territory
covered. An economy, if
not an actual profit from
new business gained.

Then there is the saving in
mileage cost. Motz users
average ,around 10,000
miles per tire. Many report
service of 12,000 to 18,000
miles — some as high as

35,000 miles.

Equip your trucks with Motz

Tires and see how quickly
excess truckexpense willend.

Telephone your dealer. If he
doesn’t carry Motz Tires,
get in touch with the nearest
Goodyear Branch, or write
direct to Akron.

SEECE

Not only the material, but the de-
sign and construction—the way the
cell walls are built up—makes the

HARRISON

ORIGINAL HEXAGON

Cellular Radiator

the lightest and most efficient
radiator for any car.

Our Book on Radiator Historg and Effi-
clency explains how any cooling system should
be properly designed for different cars

THE HARRISON MFG. CO., Inc.
Lockport, N. Y.

Notice its perfor-
mance this season on
the Chandler, Hudson,
Hupmobile, Mitchell-Lewis.
Also Gram and Federal Trucks.

JUST PUBLISHED!

The Most Needed and Useful Book on Automobiles Ever Written
Accurate! Authoritative ! Distinctive !

AUTOMOBILE

REPAIRING
MADE EASY

By VICTOR W. PAGE, M. E.

1000 Specially Made Engravings .on 500 Plates
- 1056 Pages (514x8). 10 Folding Plates

PRICE $3.00 POSTPAID

A COMPREHENSIVE, PRACTICAL EXPOSITION OF EVERY PHASE OF MODERN
AUTOMOBILE REPAIRING PRACTICE

THE ONLY BOOK OF ITS KIND—IT FILLS A REAL DEMAND

UTLINES every process incidental to motor car restoration. Gives plans for -
workshop construction, suggestions for equipment, power needed, machinery
and tools n to carry on business successfully. Tells how to overhaul

and repair all parts of all automobiles. The information given is fourided on prac-

_ tical experience, everything is explained so simply that motorists and students can

acquire a full working knowledge of automobile repairing. Other works dealing with
' repairing cover only certain’parts of the car—this work starts with the engine, then
- considers carburetion, ignition, cooling and lubrication systems. The clutch, change
speed gearing and transmission system are considered in detail. Contains instruc-
tions for repairing all types of axles, steering gears and other chassis parts. Many
tables, short cuts in ing and rules of practice are given for the mechanic. Ex-
. plains fully valve and magreto timing, “tuning” engines, systematic location of
trouble, repair of ball and roller bearing, shop kinks, first aid to injured and a multi-
tude of sugajl:rcts of interest to all in the garage and repair business. All illustra-

- tions are especially made for this book, and are actual photographs or reproductions

of engineering drawings.

THIS BOOK ‘ALSQ CONTAINS SPECIAL INSTRUCTIONS ON ELECTRIC
STARTING, LIGHTING AND IGNITION SYSTEMS. THEIR REPAIRING

" AND REBUILDING. AUTOGENOUS WELDING. -BRAZING AND SOLDER-

ING. HEAT TREATMENT OF STEEL. LATEST TIMING PRACTICE.
EIGHT AND TWELVE CYLINDER MOTORS, ETC., ETC. A GUIDE TO
GREATER MECHANICAL EFFICIENCY FOR ALL REPAIRMEN. YOU
WILL NEVER ‘ GET STUCK’ ON A JOB IF YOU OWN THIS BOOK.
COMPLETE INDEX MAKES FOR EASY REFERENCE.

EVERY MOTORIST, DEALER, STUDENT, BLACKSMITH. AND WHEEL-
WRIGHT, DEMONSTRATOR, REPAIRMAN, CHAUFFEUR AND GARAGE

" OWNER WILL FIND THIS WORK OF REFERENCE INVALUABLE. MORE

USEFUL THAN ANY OTHER TOOL IN THE MOTORIST’S KIT.

MUNN & COMPANY, Inc.
. Woolworth Bldg., 233 Broadway, New York, N. Y.
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A New Form of High Voltage Measuring
Instrument
By J. B. Whitehead, Professor of Electrical Engineering,
Johns Hopkins University

F voltage is applied to a bare, straight,
round wire and gradually raised, there

an insulator as it is in the normal state, the air becomes
highly conductive. Owing to this conductivity a charged
electroscope in the neighborhood of the corona forming
wire loses its charge with great suddenness. If a
charged electroscope be placed opposite a small hole in

which is entirely independent of visual observation.

If the electroscope electrode be made much larger,
the number of holes in the outer cylinder being in-
creased accordingly, more ionization or conductivity
may be used and the discharge current becomes great
enough to cause deflection of an ordinary
portable galvanometer, particularly if the

comes a point when, if viewed in the dark,
a glow appears close to the surface of the
wire. This glow has been called the
¢ Corona.”

Corona was first observed about 25 years
ago when the highest voltages on trans-
mission lines were in the neighborhood of
2,500 volts. The corona is objectionable
because it is a source of energy loss and it
causes insulation to deteriorate.

Since the appearance of corona limits
the voltage which may be used in trans-
mission, the laws of corona formation
have been extensively studied since the
phenomenon was first observed. One of
its most striking properties is the fact
that, with a given wire, the corona ap-
pears at a very definitely marked voltage.
The voltage may be repeatedly raised and
lowered and corona appears at exactly
the same value. The value of voltage
at which corona appears depends on the
size of wire, on the position and shape
of the conductor forming the opposite side
of the circuit, and also on the density of
the air. It does not depend on the mois-
ture content of the air. Under ordinary
atmospheric conditions, corona would ap-
pear on an ordinary transmission line

latter is in series with a battery or other
source of continuous potential. The
galvanometer possesses some advantage
over the electroscope, notably, that it is
less liable to mechanical injury. A third
method for the detection of the presence
of corona has been found in the tele-
phone. The corona in the open gives
out a sound of very small volume. If,
however, the outer cylinder containing
the corona forming wire has its ends
closed, the corona wire being led in
through suitable insulating bushings,
and if the ear be placed at a small
hole in the outer cylinder, the appearance
of corona is indicated by a sound of con-
siderable intensity. If a telephone trans-
mitter be placed in a small lateral tube
connected with the main cylinder, a re-
ceiver connected with this transmitter
also indicates sharply the first appear-
ance of corona on the central wire.

The instrument therefore provides three
methods in addition to that of visual
observation for detecting the first appear-
ance of corona. Numerous careful ex-
periments have shown that all four of
these methods are exactly contempo-
raneous, that is to say, corona appears

consisting of 2 No. 2, B. & S. bare wires,
placed 2 feet apart at about 150,000 volts.

By far the best arrangement of ap-
paratus for producing and observing the

on a given wire at exactly the same volt-
age when any one of the four methods,
electroscope, galvanometer, telephone or
visual observation is used for detecting it.

corona is an outer cylinder with a clean,
straight wire stretched along its axis, the
cylinder and wire forming the two
terminals to which the voltage is applied.
This gives a uniform electric field about
the wire and one which is free from dis-
turbance due to the neighborhood of other
objects. Also, if the outer cylinder be
connected to earth, the apparatus can be
approached and handled with compara-
tively little personal danger. With this
arrangemént, the laws of corona forma-
tion have been studied and the voltage
at which corona appears is so definite
that it has suggested itself as a means for
measuring high voltage. Up to this time,
no satisfactory means for the measure-
ment of high voltage has been available,

In addition to accuracy, two other de-
sirable characteristics of a good measur-
ing instrument are, convenience of ob-
servation, and a fairly wide range. In
the matter of accuracy, the appearance
of corona at a definite voltage leaves noth-
ing to be desired. Observations on a given
wire repeat themselves to an accuracy
closer than the constancy of the usual
electric circuit and as closely as can be
measured on a low range measuring in-
strument, that is to say, to an accuracy
of 1/10.0f 1 per cent.

In the matter of convenience of obser-
vation, it would obviously be most in-
convenient to have to tell the presence of
corona with the eye. This would neces-

The question of a wide range of values
must also be met. It has been stated
that the voltage at which corona appears
depends on the size of the corona forming
wire, on the shape and position of the
opposite conductor, and on the density of
the air. A given wire in a given cylinder,
under given atmospheric conditions, there-
fore, would form corona with one, and
only one, value of voltage. In order to
obtain a wide range of voltage, provision
must be made for varying one of the three
factors mentioned. Obviously it would
be inconvenient to change the size of the
outer cylinder or the size of the central
conductor, although the latter method is
not out of the question. A far simpler
method, however, and one which consti-
tutes a principle feature of the new in-
strument may be found in the variation
of the density of the air surrounding the
corona wire. The corona-forming voltage
is extremely sensitive to variations in at-
mospheric pressure. The denser the air,
that is, the hif;rher the pressure, the higher
the voltage at which corona forms and
vice versa. A range of pressure between
15 atmosphere and 2 atmospheres, that
is, between 35 cm, and 140 cm of mer-
cury will give a range of voltage in one
instrument as constructed, from 20,000
to 50,000 volts.

The variations in pressure are accom-
plished at will by means of an ordinary

sitate making all observations in a dark-
ened space. For a number of years this
was probably the determining reason why
no effort was made to use corona as a measuring instru-
ment. One of the principal features of the Corona
Voltmeter, as developed by the author, is the fact that
advantage is taken of another property of the presence
of corona, namely, that the air in the immediate neigh-
borhood becomes ionized, that is to say, instead of being

Exterior and interior views of 100,000 volt corona voltmeter

the outer cylinder surrounding the corona forming wire,
and the voltage be gradually raised, the electroscope
will remain stationary until corona begins. It is found
that at the very instant corona begins the electroscope
leaf drops suddenly. The electroscope, therefore, pro-
vides a means for telling the presence of corona

© 1916 SCIENTIFIC AMERICAN, INC

hand vacuum and pressure pump such as
is used for automobile tires, the pressure
being read on a suitable gage. Since the
pressure is varied, all openings into the
tube must be made air-tight. No special difficulty is
met in doing this since the range of pressure is com-
paratively little either above or below that of atmos-
phere. The temperature in the cylinder must also be
read since the density of the air also depends on the
(Continued on page 179)
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Tle object of this journal is to record accurately and
lucidly the latest scientific, mechanical and industiial
news of the day. As a weelkly journal, it is in a posi-
tion to announce interesting developments before they
are published elsewhere.

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

The Argument for Big Sub::arines

F there is a sphere of human activity in which
Iexperience should take precedence over theory,
surely it is to be found in the Navy and among
those officers who are concerned with the construction
and operation of its ships. In no branch of the
service is this more true than in the submarine service.
There is a popular belief, which cannot be too
quickly killed, that the best results for a given ex-
penditure of money for submarines can be obtained by
building a large number of small boats, rather than a
smaller number of boats of large dimensions.

The experience gained in our war games has shown.

that the boats which we possess and those which we
are now building are too small for successful service
with the fleet, or, indeed, at any great distance from
the home ports and bases. On this point our subma-
rine officers are unanimous. It is their belief that in
future we should build no submarine of less than 800-
tons displacement, which is about the displacement of
the ‘majority of the very efficient and successful Ger-
man U-boats.

At present we have about 75 submarines built, build-
ing and authorized, and not one of these, in view of
recent experiences, can be considered to be seagoing.
For our present needs they constitute a sufficiently
large fleet for the only duties for which they are suited,
namel'j;', harbor defense and codperation with our coast
defenses. : ) .

At present we have three large fleet submarines au-
thorized, . whose proposed displacement is from 1,200
to 1,500 tons. These, however, are in the nature of an
experiment, and it will be some years before they have
been constructed and sufficiently tried out to constitute
them a type upon which future construction may be
based. ,

The largest of our completed boats are not capable
of remaining at sea for a greater period, on the aver-
age, than ten days; but a boat of 800-tons displacement,
as proved by the actual cruises of the German boats,
can keep the sea for 21 days.

A boat of 800 tons will be large enough to embody
certain essential characteristics which our existing
boats of the K, L and O classes cannot embody because
of their limited size; these essentials are habitability,
an increased number of torpedoes, increased ammuni-
tion stowage, seaworthiness, and an increased sub-
merged radius. Of the above, the most important
essentials are habitability and increased radius when
submerged.

As to the question of habitability, we cannot do
better than quote this experience, as told to us by one
of our officers, who spent seven days aboard one of
our submarines during the war game of last autumn.
The general weather conditions were poor to bad; the
sea was lumpy; the weather overcast, with frequent
rainsqualls. He informs us that while a submarine
does not roll and pitch with such amplitude and speed
as a destroyer, she is a first-class “wallower.” The
general conditions,—the sea, the boat, the living ac-
commodations, . . . could only be described by the
one word “hoggish.”” His description of the living
conditions is illuminating, and we give it exactly as
told us: Forward torpedo compartment completely
filled with torpedoes, eight in number; four torpedoes
in the tubes to approximate war condition; in the for-
ward battery compartment 18 bunks; in the central
operating compartment 3 cots; in the after battery
compartment were mess gear, mess table, and mess
stores, and even in this room one man usually had to
sleep. Now under these conditions we are not sur-
prised to learn that the efficiency of the personnel was
50%, and that the record of seasickness was, crew
60%, officers 50%; and visitors (unhappy landsmen)
100%. With the crew only 50% efficient, it is not sur-
prising that numerous minor casualties occurred—

SCIENTIFIC AMERICAN

grounds due to salt water and rain; fire in engine
room, due to a leaking fuel pipe; heated motor bear-
ing; broken pin in air compressor; lost fuel suction;
grounds on running lights and on steering gear; broken
exhaust header, etc.

Returning to the question of the relative value of a
few large as against many small submarines, and re-
memkering that the radius of action of the K-class
boat is 10 days, as against 21 days for an 800-ton boat,
Ict us suppose that we put $1,500,000 into two 800-ton
loats, and again put the same sum into three K’s.
The K-boat would be able to spend 6 days on the operat-
ing ground 300 miles at sea, and the 800-ton boat
17 days. If we substitute four K-boats for three, the
cost being $2,000,000, and try them against the two
¢00-ton boats on a field of operation 600 miles from
the coast, the K-boat would spend only 4 days on the
operating ground and the 800-ton boat 14 days; then,
if we substitute 10 K-boats, costing $5,000,000, for the
two 800-ton boats, the K-boat at 1,200 miles distance
will have one day on the operating ground as against
10 for the 800-ton boat. To these considerations
add the cost of upkeep, and the additional officers and
crew required for the K-boats over an equivalent num-
ber of 800-ton boats, and it will be seen that upon every
ground of economy, strategy and tactics the larger
boat is the type which we should build.

We commend these facts to the consideration of
Congress when the Naval Bill comes up for final de-
cision.

Fact versus Fiction in Motion Pictures

UST as there has been a marked change in the

American reading public during the past decade

or more, as evidenced in the ever-increasing in-
terest with which science and fact stories are received,
so, too, the motion picture screen reflects the con-
stantly growing desire on the part of the better-class
audience for films depicting actual things and hap-
penings.

In the early days of the motion picture several
French producers sent to this country film after film
replete with scientific interest—animated histories of
the lives of all species of the animal world, from the
lowest to the highest; the making of various commod-
ities from the raw material to the finished product;
travel pictures showing the strange customs of peoples
living in the farthermost corners of the world; strik-
ing studies of plant life, and many other similar sub-
jects. But these pioneer producers were ahead of their
time, at least so far as America was concerned. The
films were not well received by the audiences in this
country, who preferred the then insipid story films.

A very different order of things prevails to-day in
the realm of films. Within recent years, and particu-
larly during the past twelve months, there has been
an alteration in the discrimination of the audience.
Scientific films, which would have met with anything
but a cordial reception a short while ago, are now
shown in most theaters, interspersed in the usual
programs of comedy and drama pictures; and judg-
ing from the. constantly increasing numbers of scientific
or fact films released, it is safe to assume that such
films must have a strong appeal to motion picture
patrons to-day. In a great measure this sudden
change of mind in the average audience is due to the
fact that pictures are now appealing to a bs&tter and
more cultured class of people than ever before. Yet
more likely it is that the screen, too, is reflecting the
tendency of modern Americans to drift away from
fiction toward fact: we are fast becoming a scientific
people. ) .

Recent films have depicted, among other things, the
many wonderful organisms that live in a drop of water,
constantly struggling among themselves for their ex-
istence. What could be more interesting and startling
than the microscopic hydra using its poisonous stings
to paralyze its prey? Then, again, there have been
films showing numerous new inventions and processes.
The European war, with its wonders and tragedies,
has been brought home to us on tens of thousands of
feet of celluloid ribbon. Events which are making his-
tory throughout the world pass daily before our eyes
in the theaters only a short time after they have oc-
curred. And in marked contradistinction to these so-
called “ weekly ” or “daily ” films are the new “maga-
zines-of-the-screen ” films which discuss pictorially the
vital questions of the day. In these there is to be
found a veritable mine of information that is at once
entertaining and highly instructive. Such films are
truly scientific.
~All this must be considered only as a beginning. As
time goes on it would appear that more and more the
general public will lean toward science, toward fact,
and away from fiction, although the latter will, of
course, always be appreciated in its proper place. We
are coming to know in a small measure the many won-
derful things that exist in everyday life—things which
are ever so much more wonderful than the products
of the writer’s imagination.

© 1916 SCIENTIFIC AMERICAN, INC
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The American Exporter and His Competitors

O other nation has gone so far as the United
N States in protecting its merchants from the

various shrewd and ruthless practices that
throttle competition. Far-reaching antitrust legislation
has been enacted, both by the States and by the Fed-
eral Government, and powerful official agencies—now
headed by the new Federal .Trade Commission—are
engaged in its enforcement.

Unfortunately, when our merchants enter foreign
markets they are no longer under the protection of
American laws. In fact, the very laws that safeguard
their interests at home are, to a certain extent, a
source of weakness in their competition with the citi-
zens of countries where combinations in restraint of
trade are not only permitted, but even encouraged by
the state. Great Britain has no antitrust laws, though
they exist in the British colonies. German com-
merce is almost completely dominated by trusts, or so-
called “ cartels.” Before the war there were no less than
€00 of these combinations, embracing practically every
industry in the empire. Indeed, in at least one industry
—potash—Germany had actually made combination ob-
ligatory; and a similar situation has existed with re-
spect. to the sulphur industry in Italy and the petroleum
industry :in Roumania.

In the fierce struggle to retain and strengthen their
foothold ‘in international trade in which American in-
dustries will find themselves engaged after the pres-
ent European war, no other factor will prove more
formidable than the solidarity of foreign trading inter
ests which will be opposed to the independent and mu-
tually competitive efforts of our own exporters—unless
we take a leaf out of the book of Europe’s commercial
wisdom. The necessity of doing so has recently been
urged by the Federal Trade Commission, which has
laid before Congress, as evidence of the need of relaxing
the antitrust laws in their application to export trade,
a striking picture of the advantages hitherto enjoyed
by foreigih exporters.

‘“ Recognizing the vital importance of transportation
facilities,” says a report of the Commission, ‘“ foreign
nations have built up their ocean shipping, have granted
low export railway rates, and have combined their land
and ocean transportation facilities to give their shippers
ready entrance into their overseas markets. Realizing
the necessity of banking and credit facilities to finance
their transactions, foreign nations have not only estab-
lished connections with banking houses in every land,
but have dotted the map of the world with foreign
trade banks of their own. British, French, German
and other foreign traders enjoy a peculiar advantage
from the billions of dollars of investments made by
their fellow nationals in foreign lands, frequently on
the express condition that supplies and equipment
should be purchased in the country furnishing the
funds. In consequence, time and again American man-
ufacturers have found it impossible to sell their prod-
ucts abroad. )

The magnitude and efficiency of the German cartels
is notorious, but the extent to which industries have
joined forces in other countries than Germany for the
furtherance of export trade is not so widely known.
In France and Belgium, before the war, powerful syn-
dicates directed the iron and steel, coal, glass and other
industries. In the silk-ribbon trade there was an inter-
national understanding between French and German
manufacturers. Italy, Russia, Austria-Hungary, Swit-
zerland, Sweden, Greece, Argentina, Chile and Ecuador
have their central organizations which unite the inter-
ests of producers in such industries as coal, iron and
steel, agricultural machinery, oil, sulphur, superphos-
phates, cement, matches, chocolate, embroidery, silk
goods, watches, cotton goods, condensed milk, canned
fish, currants, quebracho, iodine, and cacao. Japanese
textile manufacturers have united to capture the great
cotton goods market of North China. The whole tea
trade of Japan is -controlled by a national “tea coun-
cil.” British coal is exported by organizations of mine
operators, marketing companies, shipping lines and
foreign distributors. British manufacturers of ma-
chinery have recently formed a powerful joint agency
for the promotion of their foreign trade, known as the
‘“ Representation for British Manufacturers, Ltd.”

Lastly, our manufacturers and producers in many
lines have not only to compete with combinations of for-
eign manufacturers and producers, but also with com-
binations of foreign buyers, such as the London ‘ Fix-
ing Board,” which daily sets the price of silver for the
world, and the German metal-buying organization, with
headquarters at Frankfort-on-the-Main, which, in nor-
mal times, rules the world’s copper market.

It is perfectly obvious that, however much the Amer-
ican people have come to dread trusts and combines as
a feature of domestic commerce, something very much
like trust organization is going to be indispensable in
our export trade. The task of finding methods to pro-
mote concerted effort abroad which will not entail or
facilitate the restraint of trade at home will not be an
easy one, but it must be undertaken as soon as possible.
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Naval and Military

The Delay at Saloniki.—A question frequently
asked is why has not the allied army of 600,000 men
at Saloniki joined in the general offensive of the Allies.
A possible answer comes to us from a correspondent,
who states that he has recently received a letter from
London which states that the inactivity is due to the
fact that typhus is epidemic in the entire territory
into which these troops would be sent, and that until
it was under control there would be no forward move-
ment.

First Use of Burning Liquids.— According to G. E.,
writing in Riviste Militare Italiana, the first use of
burning liquids by the Germans was made at Malan-
court, February 27th, 1915. The liquid was petroleum
kept under pressure in cylinders resembling portable
fire extinguishers. Its employment was not due to
chance, but was sanctioned by authority, as appears
from order 32, October 16th, 1914, Saint Quentin, which
gave special rules for the employment by engineer
troops of liquids producing smoke and flame.

Qil Engines for Battleships.— An English naval ar-
chitect in a recent study of the question of applying
oil engines for the propulsion of warships states that
in the case of a battleship he found that with an equal
number of shafts, equal power and speed can be ob-
tained with double-acting two-cycle engines as with
steam, auxiliaries being included in each case and the
machinery weights being equal. He found that the
radius of action could be increased at full speed at
least three times and at cruising speeds at least four
times.

Cargo Capacity of the Deutschland.— Speaking of
the ‘ Deutschland,” there has been much discussion
as to her cargo-carrying capacity. A naval expert,
writing in the London Enginecring, makes a detailed
analysis of the weights, and arrives at the conclusion
that out of the 2,000-ton surface displacement there is
left only 350 tons as cargo dead-weight carrying ca-
pacity. On this basis the writer gives the boat a
radius of action of 4,500 miles at 14 knots and 6,650 at
1114 knots. He arrives, furthermore, at a submerged
displacement of 3,100 tons. :

A Lesson from the Deutschland.— The “ Deutsch-
land” was built and is being operated as a commer-
cial proposition; but at the same time her crossing of
the Atlantic and her easy entrance into one of our
ports destroys forever the fond belief that the broad
western ocean renders us immune from hostile attack.
What the merchant submarine accomplished could be
done with equal secrecy and dispatch by a war sub-
marine, or, for that matter, by a fleet of them. Mod-
ern wars break with the suddenness of a thunder-
storm, and the declaration of war may come in the
form of war itself, as witness the Japanese attack on
Port Arthur. :

Bombs in Place of Rifles.—The most radical devel-
opment of the war has been the substitution of
trench warfare, in which the rival armies are held
fast and practically immobile in positions which have
no flanks, for the free movement of armies in the open
field. In the new trench warfare the most radical de-
velopments, so far as the infantry is concerned, have
been, first, the elimination of long-range rifle fire, and,
secondly (a change which is taking place at the present
time), the substitution of the modernized ancient hand
grenade for the rifle. It is found that in the storm-
ing of positions the infantry are less hampered in their
movements and do more effective work with the hand
grenade than with the rifle, which in hand-to-hand
fighting in the trenches and dugouts is more cumber-
some than the grenade or bomb.

Airmen and the Allied Drive on the Somme.—
Although it has been often repeated in these columns
that the airmen and balloon observers are the eyes of
a modern army, it is doubtful if the layman fully ap-
preciates to what extent the military organization de-
pends upon its aerial forces.- A most striking example
is offered, however, in the Somme drive of the Allies.
For weeks preceding the drive the British and French
airmen were busily engaged in bringing down the Ger-
man observation or kite balloons, using for the purpose
the avion-canon machines equipped with 134-inch quick-
firing guns. It is said that a newly designed incendiary
shell was used in destroying the balloons, and so effec-
tive was the work of the airmen that in a week or
ten days’ time the German front in Picardy was en-
tirely cleared of the familiar “sausages.” The Ger-
mans resorted to aeroplanes,- but failed to offset the
loss of the observation balloons: again the alli.ed air-
men were prepared and either prevented the German
airmen from crossing their lines or from even leaving
the ground. Had the British and French airmen not
gained the mastery of the air in the first place, it is

doubtful if the drive would have been so successful.

As it was, the German artillery was unable to feply
effectively through lack of means of observation, and
had to rely entirely on maps for finding the ranges.
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Germination of Canarium.— The depth of soil
which a germinating seed can penetrate varies greatly
for different species. Mr. P. J. Wester, of the Philip-
pine Bureau of Agriculture, has recently recorded the
case of a tree, the pili (Canarium ovatum), which ap-
parently will not survive if planted as much as an
inch deep. Some 3,000 seeds of this species were
planted at the Lamao experiment station with a soil
cover of 2 to 3 centimeters.
torily, but when the tender seedlings appeared- above
the ground a large proportion of the plants were unable
to pull the cotyledons to the surface without assistance,
and the plants broke off just below the cotyledons.

Explorations in the Amazon Valley.— A remarkable
campaign of ethnological and archweological explora-
tions, extending over three years, has recently been

completed by an expedition from the University of

Pennsylvania, led by Dr. William C. Farabee. The
expedition established headquarters at Para, and from
that point made numerous journeys up the Amazon
and its tributaries, visiting some thirty Indian tribes,
many of which had never seen a white man, and carry-
ing out archeeological excavations. The party made a
rich collection of burial urns. In some regions these
were found resting on the surface of the ground, never
having Leen placed in the earth.

The Artificial Purification of Oysters.— Recent ex-
periments reported by the U. S. Public Health Service
indicate that oysters which have lain in polluted water
can be artificially purified so as to be in all respects
fit for food by exposure for a short time in water con-
taining a small amount of calcium hypochlorite. This
method is analogous to natural purification in pure
sea water, but has the advantage that the process may
lle controlled and assured. The flavor of the oyster
is not affected. In many places oysters are now kept
for varying periods before marketing in basins or
floats, and it is suggested that, with a little alteration

in arrangement, these could be turned into suitable

purification chambers.

Magnetic Field of a Comet’s Tail.— A recent work
by M. Baldet discusses the helicoidal filaments olbserved
by M. Quénisset and himself in the tail of Morehouse’s
comet. He was struck by the resemblance in form
Letween these filaments and the trajectories of cathode
rays under the influence of a magnetic field. He was
thus led to believe that the rarified gases of the comet’s
tail were the seat of cathodic discharges influenced by
a magnetic field, and he undertook to detéermine the
intensity of this field, as deduced from the curvature
of the filaments, according to well-known formula.
The intensity of the field as thus determined is very
small; viz.,, something like the hundred-millionth of
that of the earth’s magnetic field.

Neéd of New Stations for Measuring Solar Radiation.
—Dr. C. G. Abbot declares that the variation of the
sun’s output of radiant energy is now established, but
the influence of this variation on terrestrial climate and
the growth of vegetation cannot be well determined
unless the results of the Smithsonian Astrophysical Ob-
servatory are verified and supplemented ‘by prolonged
routine observing at several coiperating stations. Pref-
erably not less than four new stations, widely sepa-
rated and in relatively cloudless regions, should take
up the daily measurement of solar radiation. Dr.
Abbot is now planning to establish at least one of
these stations, in the near future, at some place in
tropical or subtropical latitudes and at an altitude of
4,000 feet or more above sea-level.

Schoolbooks and Eyesight.—Work of unique’ value
is being carried on by a committee of the British Asso-
ciation appointed to inquire into the influence of school-
books on eyesight. The committee reports that wide-
spread efforts are being made by publishers and edu-
cational authorities in Great Britain to carry out the
recommendations as to typography, etc., that it has
heretofore published, at least so far as books for young
children are concerned. The latest work of the com-
mittee deals with the subject of gloss on paper. Glossi-
ness depends mainly upon specular reflection; i.e., re-
flection similar to that from polished metals. Such
reflection is apt to interfere with binocular vision.
Scattered or diffuse reflection, as from a fine white
powder, is not harmful. Specular reflection cannot be
entirely avoided in paper, but it is not injurious to
vision unless excessive. When the specular reflection
exceeds 56 per cent the resultant glare is likely to be
harmful. Writing paper for school use should not
give more than 54 per cent specular reflection at an
angle of 45 degrees, since young writers often look
obliquely at the paper. Colored maps can be produced
without extra expense or difficulty on paper conform-
ing to the committee’s recommendations. In some
cases the effect of using suitable paper is spoiled by
the use of glaze in the colors or inks. Apparatus for
testing the gloss on paper and other materials has
been devised by Mr. A. P. Trotter.
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They germinated satisfac- -
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Industrial Efficiency

Oiled Paper has been found to be an excellent mu-
terial for packing tree seedlings, when shipped in crates.
‘When crates are not used, paper-lined burlap makes a
particularly satisfactory wrapper.

A Substitute for Tinfoil. —The American Consul at
Breslau, Germany, reports that one of the Breslau tin-
foil factories has succeeded in providing a substitute
for tinfoil by producing zinc foil. The new product is
not to Le distinguished from tinfoil and is supposed to
render the same services.

A Stop for Electric Cranes.—When a crane goes
down for repairs the safety of the repairmen requires
that such steps be taken as will make it impossible for
a careless operator on another crane to bump into it.
Many different kinds of stops have been invented, but
it remained for J. A. Jones, M. M., of the South Works
of the Illinois Steel Company to invent a portable stop
that is quickly attached to the rail of the electric crane
and fills all the requirements of an efficient bumper.

Potash Extracted from Wyoming Lava.— It hasbeen
known for a number of years that lava in the Leucite
Hills, Sweetwater County, Wyo., is composed largely
of leucite, a mineral rich in potash. This lava, called
wyomingite, is there very abundant, and the total quan-
tity of potash it contains is immense, estimated at
200,000,000 tons, but it has not as yet been profitably
extracted. In a series of experimental studies of the
reactions of various salts on wyomingite under certain
conditions, the United States Geological - Survey has
obtained interesting results as to the extraction of
potash from Wyoming lava. !

Swedish Production of Sulphite Spirits.— Sulphite:
spirits are produced from waste-lye from Swedish
sulphite cellulose factories, which was formerly allowed.
to run into the sea as waste, and yields about 95 per
cent spirits. It is estimated that the cellulose mills of
Sweden could produce the entire amount of’ sulphite
spirits needed for domestic purposes. The alcohol is
obtained at the mills producing wood pulp, and is un-
doubtedly best adapted as a substitute for gasoline:
motors that are especially constructed for alcohol fuel
can be operated both effectively and eéoﬁomically with
such fuel

Canada Saves Paper Material:— Similar to efforts
in the United States to save all waste rags and paper, is
evidenced in the letter of Secretary Redfield of the De-
partment of Commerce, the Weekly Bulletin of the
Canadian Department of Trade and Commerce in its
issue of April 3rd calls on all housekeepers to save all
waste material of this character, so that local organ-
izations and dealers will get them into the hands of the
manufacturers. In a later issue of the same publication
it is stated that the best kind of waste is book paper,
containing none or very little wood pulp. Paper mills
and dealers are asked to coiperate with the large num-
bers of business houses that have already offered to
save all waste material of this character.

Potash from Western Utah Lakes.— Potash in
large proportions is present in the brines and: muds of
the Salduro Marsh, a sink in the Salt Lake Desert,
about 60 miles west of the southwest edge of Great
Salt Lake. From the clays underlying the salt body
which covers the Marsh the United States Geological
Survey collected samples at depths of 8 to 12 feet, in
which the dissolved salts were found to contain from
2 to about 314 per cent of potash, and 214 per cent was
found in the soluble salts at a depth of about 4 feet.
According to analyses made by the Survey, the brines
and muds from the Salduro Marsh contain considerable
magnesium chloride as well as chlorides of potassium
and sodium, and so are somewhat similar in composition
to the deposits from which potash is manufactured in
Germany.

Losses Due to Poor American Packing.— In spite
of the many admonitions to American shippers there
are still a few who seem not to comprehend the serious-
ness of insufficient packing. An importer of Palermo,
Italy, recently requested the American .Consul to ac-
company him to the custom house to attend the opening
of 10 cases of leather, inasmuch as the insurance and
steamship companies refused to accept any respon-
sibility for the goods, because the bill of lading was
marked ‘“old cases.” In the interest of the American
firm the Consul went to the custom house and found
that 5 of the 10 cases had been broken and repaired.
They were about 5 by 3 by 3 feet in size and contained
about 1,000 pounds of tanned hides wrapped in bundles
of 6 skins each. Around each end was a small iron
band, but across the end there were no cleats and no
bands, nor were they reinforced in the center. From
each of the several boxes that were damaged there were
missing one or more bundles of skins, a total loss
amounting to §345. The ends of the boxes being broken,
it was an easy matter for the thieves to pull out one or
more bundles unobserved. Had there been cleats nailed
across the ends with iron bands passing over lengthwise,
it would have been difficult to extract goods.
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Natural Tree Surgery
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How Unprofitable Parts Are Eliminated in the Vegetable Kingdom

ATURE in many instances is her own physician

and surgeon, treating her ills without consultation
and rendering unto herself most excellent treatment.
Healing always takes place without infection and no
great strain is put upon the tree itself. Her surgery
is bloodless and, so far as we know, painless.

Take, for instance, some of the poplar and willow*

trees. When the immediate environment is not adapted
to the best growth of a twig or branch of these trees,

Central American rubber tree removing a limb by
auto-surgery

nature sets up a special cell formation, a cork-like
growth which gradually cuts off the nutrition from the
part about to be eliminated. These abscess cells, as
they are termed, form close up to the parent limb or
trunk and encircle the part to be removed with such
uniformity that little more plant tissue is involved
than is really necessary. When in the early spring
a tree receives a great amount of nutrition, numerous
branches are sent out, which later in the summer be-
come shaded and of no value to the tree. It is then
that the process of elimination ‘takes place. These
trees as a rule do not lose their branches until late sum-
mer, except when the season is exceptionally dry and the
evaporation greater than the root absorption, when
the tree, to save itself from supporting a large evap-
orating surface, eliminates the surplus twigs and
branches. There is an exception to this statement in
the Castilla family, of which I shall speak later.

Cases are on record where a tree will attempt to
save a branch by first lopping off some of the smaller
twigs, but in the event that this does not serve the
purpose and the tree finds the branch incapable of
supporting itself, the abscess cells then start their
cork-like growth, and soon the branch falls to the
ground. The process of amputation is simply this:
The immediate environment is not suited to the best
growth of the branch or limb, because of shade or
its particular location. The tree is unable to support
a non-productive part and so eliminates it.

It is not known whether these abscess cells are al-
ways present in trees having this peculiar character-
istic, or whether they are formed as the result of mal-
nutrition of the part. The first symptom of their pres-
ence is withering of the leaves; then the twig shows
signs of dying, and the first stiff breeze generally
causes it to fall to the ground. Casual glances in the
late summer under most of the poplar and willow trees
will show the ground to be covered with these aban-
doned twigs and small branches which have been
removed by auto surgery. The scars left by this op-
eration are soon healed, and after a season’s growth
they can be located only with difficulty.

This process of self-inflicted surgery is very com-
mon with the Castilla, our Central American rubber
tree. This tree differs in the self-pruning process from
the poplars and willows in that it sheds its branches
only during the first three or four years of its growth.
The temporary or false branches have a special layer
of soft tissue at their base similar in many respects to

By David Brock

_ the milk teeth in the animal kingdom. This special

layer of tissue softens and releases the branch from
its socket. TUnlike the tooth, the true tree branch
does not then take up growth in the same socket. It
is noteworthy from a botanical standpoint that these
temporary branches arise from the axils of the leaves,
whereas a permanent branch appears as a bud. It
has been found:that these true branches in the case
of the Castilla tree do not possess the abscess layer
cells.

‘Up to the present the botanists have been unable
to furnish any explanation other than the above for
the phenomenon which is so characteristic of the pop-
lar and willow trees.

Wood Flour and the Manufacture of Dynamite
and Linoleum

ORE than 20,000 tons of wood flour, valued at
: $300,000, are used annually in the United States
in two widely different industries: the manufacture of
dynamite and the manufacture of inlaid linoleum.
‘Wood flour is also used in making composition floor-
ing, oatmeal paper, and in several other industries. It
forms one of the means by which the huge waste prod-
uct of our lumber mills is beginning to find some better

Branches cast off by a poplar tree

means of disposal than the burner. Since a total of
36,000,000 cords of such waste is produced each year
at sawmills in the United States, of which about one-
half goes into the furnaces as fuel, while the rest is
burned as refuse to get rid of it, there is no lack of raw
material for industries which can develop ways of turn-
ing this waste product to account.

All wood flour-using industries require a white or
very light cream-colored flour having good absorptive
‘powers. The wood species that may be used are con-
fined to the light, non-resinous conifers, and the white,
broad-leafed woods like poplar. Spruce, white pine and
poplar are the species most used.” Mill waste, free from
bark, furnishes much of the raw material for making
wood flour.

For use in dynamite, the trade demands are said to
require a white wood flour, since the freshness of dyna-
mite stock is indicated by a light color. Dynamite flour
must also be very absorptive, so there will be no leakage
of nitroglycerine from the finished product. Wheat
flour mill refuse and infusorial earth have also been
used in dynamite making, but wood flour has practically
replaced them in this country.

In the manufacture of linoleum, either wood or cork
flour is used. The flour is mixed with a cementing
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material, ‘spread out on burlap and rolled or pressed
to a uniform thickness. The cement is the expensive
constituent. Cork linoleum is the cheaper because less
cement is necessary. The patterns are printed on,
leaving a dark base. For inlaid or straight-line lino-
leum, wood flour is used exclusively. Cork linoleum is
always dark, and slightly more elastic than that pro-
duced from wood flour. The wearing qualities are
about the same.

Two methods of producing wood flour are practiced :
one, using millstones; the other, steel burr rollers to
pulverize the wood. The latter requires only one fourth
as much power to operate as the former, and was de-
veloped on the Pacific coast to handle sawdust as a raw
material. The mills of Norway, which produce much
of the European wood flour, are of the stone type.

Wood flour mills are scattered over the country from
Maine to California, wherever the proper combination
of wood and water power is available, and the domestic
wood flour competes with the Norwegian product which,
before the European war, was delivered at Atlantic
ports for $12.50 to $15 per ton.

Geodetic Work in Various States

URING April the United States Coast and Geodetic

Survey gave special attention to work that has been
under way in Arkansas, Florida, Indiana, Kentucky,
Tennessee and California.

An officer was engaged from the 1st to the 25th of

the month building signals and observing angles upon
the traverse line between Little Rock and Memphis.
On the latter date he completed this preliminary
task, and prepared stations for the triangulation to the
westward of Little Rock.
. Throughout the month an officer was engaged in pre-
cise leveling in Florida, carrying his line between Cedar
Keys and Fernandina, and from Fernandina toward St.
Augustine.

The line of precise levels that will run across the
southern part of Indiana and thence northward through
Indiana and Michigan was continued. These officers
are using a rod in the leveling that is somewhat differ-
ent from the one previously used. The difference con-
sists in a metal rod about 8 inches long fastened to the
wooden staff. This is made of hardened steel which
terminates in a plane at right to the face of the rod.
It is 114 inches in cross section. This peculiar construc-

Rubber tree limbs, showing the abscess-layer process
of branch elimination

tion enables the rodman to use railroad spikes that
fasten the rails to the ties as the rod supports or turning
points. This method of holding the rod has proved very
satisfactory and has increased the accuracy of leveling.
In previous years the bottom of the rod was hemi-
spherical in shape, and the rod was held on the top of
the rail of the tracks. This method was changed be-
cause the sloping top of the rail due to the wear of the
car wheels was the source of a small error in leveling.
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Battling With 300 Tons of Calcium Carbide
By Robt. G. Skerrett

N accident recently turned the British ship “ Ma-

tatua ” of 6,500 tons into a great acetylene gas plant.
The ship was headed seaward at St. John, New Bruns-
wick, when a fire broke out in one of her cargo spaces,
and water was immediately turned into the blazing
hold. The ship was taken: back to dock, and tied up
for examination the next day. That night there was
an explosion that wrecked the craft and started an-

other conflagration, and to prevent further damage the

‘“ Matatua” was flooded and allowed to sink at her
pier. The morning following, the cause of the second
fire was identified, and from that time on the owners
and underwriters were puzzled how to save the ship
and at the same time deal with an unusual situation.

The “ Matatua” had a miscellaneous cargo, consist-
ing mainly of a large number of popular-priced auto-
mobiles.
this bulky freight, had been packed 300
tons of calcium carbide—the latter being

In the spaces between these cars, to steady-
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First Electric Boat-Lift in Holland
‘By W. J. L. Kiehl

HE city of Amsterdam, Holland, is supplied with

fresh fruit and vegetables by truck gardeners from
the surrounding country, who employ the network of
canals to transport their goods to market. But there
is a considerable difference in water level between the
big trunk canal leading into the heart of the city and
the one into which empty all the little waterways
that crisscross through the fields. It is therefore
necessary at the junction point of these to hoist
the little market boats into or out of the city
canal.

This operation has always been accomplished in a
most primitive fashion by means of a large wheel and
chain worked by hand. This was naturally very slow,
so that an endless procession of boats coming from
and going to market could always be seen waiting their
turn. For years the victims of this system have been

171
High-Speed Steel Alloy by New Process

N the manufacture of high-speed steel and turning,

planing, and slotting tools made from this material,
six processes must be employed before the finished
article can be produced. These processes are: Casting
the material into ingots; reheating the ingots and forg-
ing into cogged bars; reheating again and finishing
the bars by rolling or forging to final sizes; annealing
finished bars; forging or grinding tools to shape; hard-
ening and then grinding and finishing. .

The proprietor of several steel concerns in Sheffield,
England, took out provisional patents in that country on
October 22nd, 1915, for a new process covering the
manufacture of high-speed steel alloy, and claims
superiority over- the old process in several important
respects, according to a report just received by the
United States Consular Service.

In manufacturing high-speed steel under the former
process an indispensable alloy is tungsten, which in

normal times is used to the extent of 14

in sheet-iron cans holding 240 pounds
each. The carbide was distributed in
eight compartments, and from the very
nature of things decidedly inaccessible
after all of the freight was stowed. The
heat of the first fire probably opened up
some of the carbide tanks, and the water
turned in to put out the flames started
the second conflagration. It is a fact
that calcium carbide when thoroughly
and quickly soaked gives off gas without
. producing any notable rise in tempera-
ture. But when the carbide is saturated
slowly it generates a great deal of heat,
and this may reach a point high enough
to ignite surrounding gas. Acetylene
forms an explosive mixture with the air
if the gas be present in quantities rang-
ing from 3 to 82 per cent.

to 24 per cent. In the new process no tung-
sten, molybdenum, cobalt, or vanadium:
is used, and it is stated that the required
ingredients are freely obtainable wherever
steel is manufactured. Considering the
present scarcity and abnormal price of
tungsten, especially in neutral countries,
this feature of the discovery is claimed to
be of supreme importance.

Another claim, and also one on which
great stress is laid, is the low cost of man-
ufacture. The tools are simply cast into
the proper lengths, after which the cutting
edge is shaped and sharpened on an emery
wheel. The tool is then ready for work-
ing. Four of the six ordinary processes
are eliminated. A third claim is that
when the tools become too worn for fur-
ther working, the parts remaining can be
remelted and no loss results.

The problem for the salvors who ulti-
mately took over the work of refloating
the “ Matatua —among them the Yankee
Salvage Association of New York—was

to keep the unrecovered. calcium carbide tanks under’

water, especially while salvage operations were sus-
pended, and to get out of the ship as fast as possible
such of the containers as were bared to the air while

the wreckers were aboard. This necessitated pump-3

ing out the vessel at low tide, and then only in certain

compartments, and allowing her to fill again and rest '

upon the bottom during the following flood and sebb
tides.
only during the daytime and for the pe-

The men could work aboard of the “ Matatua” -

The steamship “ Matatua ” as she appeared at low tide at the dock in the

harbor of St. John, New Brunswick

urging some better means of doing this work, with-
out effect, until at last they have taken the matter into
their own hands and raised, by subscription among
themselves, the sum of fifty, thousand florins (about
twenty thousand five hundred dollars) to cover the in-
stallation of an electric lift. This apparatus has recently
been installed and is giving great satisfaction to the
originators of the new transportation scheme.

At the junction point of the two canals a large con-

riod of slack water between low tide and
the beginning of the rising one. It was
not considered safe to have them in or on
the ship after dark, because that would
have required lights, and even had these
been electric there was fear that faulty
insulation might cause a fatal spark.
Under ordinary circumstances the car-
bide tanks would have proved tight, even
though sealed by wedge-shaped discs, after
the fashion of certain unsoldered canned
goods. At St. John the difference between
high and low tide normally is a matter
of 30 feet, and this variation of hydro-
static pressure flexed the heads of the
carbide tanks, and caused them to leak
progressively instead of fllling quickly.
This induced gasing and heating, but the
latter was not troublesome so long as the
containers were submerged. The gas,
however, rose and filled overlying con-
fined spaces—the volume of the gas in-
creasing with the falling tide. The salvors

Demonstrations of the discovery have
been given in Sheffield. Tools were made
in the manner stated, and were tested as
against high-speed tools of established
makes. The test shown was the turning of a steel bar
containing considerable quantities of nickel and chro-
mium, and traces of manganese, carbon, sulfur, phos- ‘
phorus -and silicon. The tools were tested with heavy. ..
cuts, reducing the bar one half inch at speeds of about
50 feet per minute, and light cuts, reducing the bar une
thirty-second of an inch, attaining a speed-of about
150 feet per minute. Tools of one fourth, one half and
up to 2 inches were tested, all on the bar mentioned,
and in each case the result was satisfac-
tory.

The new discovery is suitable only for
turning, planing and slotting tools, all of
which can be made by casting, not for
twist drills or milling cutters. It is stated,
however, that the consumption of high-
speed steel in the manufacture of tools for
which the new discovery is available rep-
resents probably 75 per cent of the entire
consumption of steel for machine tools.

Patents in other countries are being ap-
plied for, and it is proposed in the near
future to place the process before steel
makers in the United States.

Study of the Volatilization of
Platinum

HE results of an investigation made
at the suggestion of a committee of the
American Chemical Society, on the loss
in weight on heating of platinum crucibles
of various makes and degrees of purity,
are given in Scientific Paper No. 280,

dealt with the situation in this way:
Tanks giving off gas, which could be de-
tected by rising bubbles, were kept under water and
deliberately punctured, so as to drown the carbide;
and forced ventilation was resorted to in order to
cafry off the gas and to stimulate a vigorous flow of
‘fresh air within the ship as she rose above the tide or
any of the cargo spaces were drained.

As events proved, none of the tanks could be -con-
sidered safe, for upon one occasion, when about 20 tons
of them had been loaded in an open scow, some of

them heated up to a red hot state and started a.

fierce conflagration. It was necessary to fill the
scow with water and to sink her to quench the flames.
Despite every precaution, explosions of a minor char-

acter occurred- within the “ Matatua,” but happily no.

one was injured.

In this case the task has been a vexatious and long‘

drawn-out one, and principally because the carbide
containers were not absolutely watertight and were
packed where they could not be reached readily by
the salvors.

Electric boat-lift in operation at Amsterdam, Holland

crete basin has been built on the upper level, with
inlets at the lower level along both sides. Our en-
graving shows the process of lifting and lowering the
boats, held in a large slat cradle. It will be ob-

served that the two lifting engines run on tracks over-
head. The process of lifting consists of lowering the,
cradle into the water at the lower level until it is sub--

merged (see left-hand side of the illustration). The

boat then comes aboard the cradle, which is hoisted-
The engine then runs.
along its track till the cradle hangs free over the,

till clear of the concrete wall.

water in the upper level, whereupon the cradle is low-

ered till again submerged in the concrete basin, and:

the boat runs off under her own power.

The process is a very rapid one, so that there is no
congestion of traffic whatever. It will be noted that
two boats may be served at once.

cient to pay all costs of opjeration, together with inter-
est on the capital invested.
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A fare of ten cents-
is charged for each lift, up or down, and this is suffi- .

issued by the TUnited States Bureau of

Standards. The results obtained should
prove of considerable value to the analytical chemist
in aiding him to eliminate a troublesome source of
error.

It is shown that all grades of platinum contain at
least traces of iron, that there is an appreciable loss
in weight of crucibles heated to 900 deg. C., that above
this temperature the loss increases very rapidly with
temperature and is greatest for platinum containing
iridium and least for platinum alloyed with rhodium.

Ventilation Standards

HE Chicago Committee on Ventilation found that

the relative humidity of indoor air should be from
40 per cent to 75 per cent. The * Comfort Zone” is
about 64 deg. Fahr. with a relative humidity of 55 per
cent. If the humidity is less the temperature demanded
rises toward 70 deg. Naturally economy in heating is
closely related to the maintenance of about 55 per cent
relative humidity which may be secured by the use of
free steam or water sprays in the air intake.
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Strategic Moves of the War, August 12th, 1916

HE latest news from the theater of war is that,

after stemming a powerful Austrian thrust from
the Trentino which threatened the communications and
rear of the eastern Italian line, Italy’s carefully pre-
pared offensive has been launched eastward, through
the only feasible gateway into Austrian territory, the
Izonzo front, the key of which has been Gorizia and
its mountain bastioned bridgehead, the eminences of
Monte Sabotino, Podgora and Monte San Michele.
These strong points have all been carried by assault
after highly concentrated artillery preparation, the
Isonzo has been crossed to northward of the city and
the key city itself now has passed into the hands of
General Cadorna.

Trieste, the main objective of Italian endeavor, lies
on the shore of the Adriatic about 20 miles south by
east of Gorizia. The southern extremity of the Italian
line, in the vicinity of Monfalcone, rests also on the
Adriatic and is but 14 miles from Trieste. The way,
at casual glance, might have seemed open for advance
along the shore of the sea; but an examination of the
map, disclosing the barrier of the Carso to the north-
ward, demonstrates the impossibility of such advance
so long as Austria held firmly to the plateau and the
positions about Gorizia; for any force attempting a
seaside advance toward Trieste would have been peril-
ously exposed to flank attack. TUntil Gorizia and its
bridgehead were taken, Italy could not move.

This offensive was originally scheduled for the past
spring; preparations for its undertaking were well
under way, almost completed, when Austria, who well
knew of the prospective drive, forestalled the move-
ment by massing in the Trentino and driving south-
ward with tremendous power. Artillery of all calibers
was assembled, the Italian lines were subjected to an
overwhelming pounding of shell and, almost with the
suddenness of surprise, the Italians were swept back
until they clung to the merest edge of the heights
which guarded the Venetian plains. A little more
time, a little greater pressure, and the line might have
been broken instead of bent and the legions of Austria
avould then have almost held the fair lands of Italy
at their mercy.

But the line did not break, for Russia, recognizing
the needs of the moment and the opportunity created
by withdrawal of Austrian strength from the main
eastern front to prepare for the Trentino assault,
struck with overv'yhélm‘ing vigor. The lines of Vol-
hynia, Galicia and Bukovina were imperiled and, in
fear lest they instead should break, Austria was com-
pelled to check her mountain march into Italy and
rally it to the succor of her broken eastern front.
Italy had never let go; tooth and nail she had clung
to the very edges of the Asiago plateau while her re-
sources of men and materiele were hurried up to
stem the tide. With the breaking of the Russian at-
tack it was to be expected that Austria must check
her offensive, and Cadorna anticipated it. At the first
signs of weakening thrusts he himself sprang forward,
and inch by inch began to regain his lost ground be-
fore Rovereto.

It was not clear at first whether the Russian assault
was but a diversion, a temporary affair; Austria de-
layed for a little while -before stripping her Italian
front to meet it. But when town after town, position
after position fell before the sweeping claws of the
Bear, there was no longer delay in shifting troops to
meet the assault; and the propitious hour for which
General Cadorna and the Entente High Command had
waited, struck. For the first weeks following the be-
ginning of the Russian thrust the Italians redoubled
their efforts against their foemen, first to stem the
tide of the attack; second, to prevent the detachment
of Austrian strength to the east; third, to recover
lost territory and creep forward again.

Within a short time after the initiation of Entente
activity on the east, preparations were completed on
the western front for the so long-heralded allied grand
offensive, and the French and British began their
pounding in the Somme sector, the move marking for
the first time complete codrdinated action between
elements of the Entente. And now, when Austria in
her moment of need has taken every man she can
spare from the Italian front, Italy chimes in with her
allies, has massed her forces and has cut the difficult
knot of troops. and territory which held her from the
gateway into Austria.

Austria can scarcely be charged with having made
a mistake in weakening her Italian front to bolster up
another line, for her positions of defense in the former
section are undoubtedly the most formidable to an

assailant, the most inviting to defense, of any exist-

ing battlefront. The need for reinforcement was
greater in the east than the necessity for offensive

By Our Military Expert

elsewhere, and Austria was therefore compelled to ac-
cept the less evil horn of her dilemma as her choice.
There has been expressed considerable dissatisfac-
tion with Italy. by her allies, and by observers from
neutral countries, not on account of any sympathies
these gentlemen might feel for one side or the other,
but on account of seemingly lost Italian opportunities
and an apparent half-hearted waging of her war. The
anomalous condition which existed, with Italy at war
with her former ally, Austria, without being officially
at war with Austria’s active and dominant ally, Ger-
many, rather left the feeling that it was a sheer case
of “chestnut pulling” with the least burning of fin-
gers in which Italy was engaged. Perhaps that was
true, and perhaps Italy was not aroused to the true
situation. At any rate, it seemed so to the writer of
these lines. But if the regular reader of the ScCIEN-
TIFIC 'AMERICAN will turn back to an article on the
Italian situation printed some weeks ago, he will find
the suggestion that the Austrian offensive from the
Trentino, which promised such success, might eventu-
ally turn out to be a hoist with Austria’s own petard
through the arousing of Italy to her danger of per-
mitting even a hint of lackadaisical prosecution of
the war; and the develo(pments of the last few days

r 4
ﬁ\\ l $ .; ®70tmING

\| \\
S AT -\‘39 MARIA g ’m\‘ '7}\\ "\\ I
O N .
\‘ X \SLUtIA “I\‘ /f \ AR
v R — 7“‘\ WG
e ’04,“”
,_y "W, ’ln‘:,“\\\\
/v
Cw W, "'/
/1 /ﬂ/?lf n\\ SR

;MTVERNOVEC V4

L

&
S 6’*/\‘°
/; sk o 2> )‘.\ ‘\\V
NG, %
2 v A||\\\ /“P\\‘f

7 ,
('0,? / Pop6oRA %0 R/ T Z

\\\\n NS

GULF oF
TRIESTE

SCALE OF MILES
——
o 5 10

The Italian battle line beyond the Isonzo

along the Isonzo constitute no reason for changing the
hypothesis.

Italy’s task has been a difficult one. First and fore-
most she had to sustain a somewhat natural feeling
of dislike for repudiating in a moment of need an
alliance,” even though it were a distasteful one, and
for coupling up with the foemen of her previous en-
gagement. Feeling as to the measure was divided in
Italy, for up to the time when that country decided
what her course of action should be there was at close
hand an intimate view of the warfare which was de-
vastating a continent and a world; war in all its hor-
ror lay bare and bloody before her. The spectacle
was appalling; and no man really wants war. But a
national clamor for Italian Irredenta, for lost lands
and provinces, the possession of which would restore
natural geographical frontiers magnificent in their
defensive possibilities, and a patriotic desire to reunite
with the Italian people those neighbors to the north
and east who are like them in thought, blood, tongue
and heart, swayed the balance, and Italy went to war.

Secondly, in summarizing the difficulties with which
Ttaly was beset, comes the military one of making
progress against the strong Austrian defenses. The
ragged outline of Italy’s northern frontier wanders
southward in a deep salient from Switzerland to the
northern shores of Lake Garda, then northward again
to the Carnic Alps. The most forcible thing which
strikes one who examines the map is the fact that the
Italian frontier is approximately along the southern
slopes of the lower ranges, a precarious foothold, while
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Austria holds an average of 80 miles’ depth of succes-
sive ridges, the tremendous barrier of/the Alps. Should
Italy be thrust from her perch, tliere is nothing be-
hind her but smiling plain, no strong line of defense—
and few even weak ones. On the other hand, Austria
squats in composure at the forefront of her barrier,
secure in the knowledge that if by chance she should
be thrust from one advanced line, another and a
stronger one is immediately in rear—eighty miles of
rear, a rear where a gain of a yard by her opponent
is almost the equivalent in difficulties overcome to a
mile of open plain.

To the northeast and to the eastward it is the same;
mountains and rivers, forbidding crags and bluff-
banked streams. There is one gateway only into Aus-
tria which is not as difficult as the rest of the frontier
line. Forty miles from the Adriatic Sea are the Julian
Alps. Between this range and the sea are a number
of mountains and detached hills. The land in this so-
called gap is by no means a plain, but, with the Carso
plateau paralleling the coast from Monfalcone to
Trieste, the entire gateway, as compared with the re-
mainder of the territory which hems Italy in, is open
and approachable, even though defended by the line
of the Isonzo. Italy, then, could not hbpe to make
any appreciable advance to north or northeast; only
the Gorizia entrance gave any promise of any success,
and Italy’s problem has been to hold on the north, the
nrortheast, the east, while she prepared to strike along
the only feasible avenue of approach. And now she
has struck.

It is too soon to be able to get any idea of what de-
velopments will follow the taking of Gorizia. Italy
is firmly established on the Carso plateau, and she
may be able to continue her attack until Trieste falls
—and in Rome they are talking already of an advance
upon Vienna. But whether or no any such results
follow, a tremendous gain has been made, for Italy
has vindicated herself, and her late success must ac-
crue to her alliance as indicative of complete coipera-
tion and accord, and permit her to take a just place
beside her allies as one who has fought, has bled and
has great strategic gain to show for her share of the
task.

Researches upon Ordnance Firing

HE exact causes of deterioration of ordnance can-

not be too closely looked into, if it is desired to have
a long life for the guns and hence the best efficiency.
We extract the following remarks from among a number
which are made on the subject of M. Vieille, one of the
leading authorities in France and well known for his
researches upon smokeless powder. Among other con-
siderations, he remarks that the combustion products of
the old charcoal powder contained solid matter, so that
the effect of such particles when projected at a high
speed must be added to the effect of the gases when it
comes to considering the erosions of cannon, and, in fact,
the erosion was very strongly marked in the former
cannon firing. With smokeless powders, all the products
of combustion are now gaseous, and hence there is less
erosion produced. The “75” gun, for instance, even
when greatly worn by firing, does not present the fur-
rowed appearance due to such causes. But the use of
smokeless powder brings about other deteriorations in
the interior of the cannon, these effects being due to the
fact that the combustion temperature is much higher,
especially for powders based upon nitroglycerine, so that
what are known as “ tempering effects ” are much more
noticeable here. In general, the starting point of
erosions, as the author indicates, appears to be a series
of fine cracks upon the inner surface, and the origin of
this crackled surface can be traced to a superficial
cementation and a very strong tempering which surfaces
of soft steel undergo when acted upon by the carbon
gases of explosives. When the powder defiagrates, the
surface of the metal is rapidly brought to a high heat,
but as the source of heat disappears at once, the heat
only resides in the surface layer, and this layer under-
goes a certain tempering effect due to its contact with
the remaining cold metal, which effect is a very strong
one under the present circumstances. As to other effects
of smokeless powder, M. Vieille remarks that at these
high heats there is produced a series of chemical reac-
tions, and the explosion of nitroglycerine produces an
excess of oxygen which acts upon the metal. The ques-
tion of deteriorations to ordnance is a most important
as well as a very complex one, and the minute observa-
tion of these points is one of the factors which led to
the production of such an efficient gun as the “75.” In
fact, the new French ordnance fires a much greater
number of projectiles than was foreseen without de-
terioration, hence the great practical value of such
researches.
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Fight

N the course of one of its
customary maneuvers in
the North Sea, made, like
all previous operations of

— Editor.
this character, with strategic

name of the sender.

\HE following letter transmatting the German official account of the recent sea fight, is published without the
The article by Captain Holwegg will be published mext week in the Supplement.

The sea battle off Skagerrak, its proceeding, its results and its meaning will certainly interest you and

designs, which on this oc- My dear Mr. Editor:—
casion carried the fleet
into the Skagerrak, our your valuable “Scientific American.”

high seas fleet, under the
command of Vice-Admiral
Scheer, and - consisting of
three squadrons of battle-
ships, five armored cruisers
of the “ Derfllinger ” and the
“Molike” types, a large
number of new and old small
cruisers, and several torpedo
boat flotillas, was on May
31st in action with theenemy.

At about 4:30 P.M., some
90 miles west of Haustholm,
our vanguard of small
cruisers comes unexpectedly

passed my office:

In pleasant memory of my personal acquaintance with you, I take therefore great pleasure in sending
you herewith two copies with sketches giving a description of said battle based on official reports and two
copies of an essay written by Captain Hollweg of the German Navy Department.

If you should reprint the articles—which I trust you will—please don’t mention my name in any con-
nection with such publication.

On this occasion allow me to inform you that the other day the following news from Erglish source

“The ‘Scientific Americap’ learned that the Navy Department of the U. S. Navy got official information
of the sinking of not less than 127 submarines of the Central Powers in the course of this war.”

It goes without saying that such information—should it really have reached the Navy Department—
is absolutely unfounded. To say it frankly, while I read it, I laughed so heartily as I seldom did after the
beginning of this dreadful war.

Believe me to be, yours very truly,

squadron, break away from
these; and while the battle
cruisers withdraw from the
fight—permanently, so far
as we have determined—the
others make a rapid attack
upon our armored cruisers,
which by rapid maneuvering
evade the torpedoes directed
at them. Shortly thereafter
our second scouting group,
attempting to parry -the at-
tack of the destroyers, is
the target for a heavy fire
from the northeast, our
small cruiser ‘ Weisbaden ”
being put out of action in
short order. Portions of our
torpedo boat flotillas, which
at once launch an attack
against the large ships ap-
pearing shadowlike through
the wall of fog in the north-

Captain 1. G. N.

upon eight small English

cruisers of the Calliope class accompanied by 15 or
20 of the newest and largest destroyers of the N
class. While our light forces, followed by the armored
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cruisers of the first scouting group under the com-
mand of Vice-Admiral Hipper, are concentrating
upon the English, and while the latter are with-
drawing toward the northeast, our armored cruisers
sight, in a westerly direction, two columns of large
ships forming in line toward the southeast. These are
soon made out to be the first English battle cruiser
squadron under the command of Vice-Admiral Beatty,
consisting of six of these vessels, four of the “ Lion”
and two of the ¢ Indefatigable” class. Our armored
cruisers are at onfe brought into running action with
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the "enemy on a southeasterly course. With clear
weather, a light wind from the northwest, and a calm
sea, they are drawn into line and at 5:49 P.M,, with a
range of 13,000 yards, they open fire from their heavy
guns upon the superior force of the enemy. After about
15 minutes of action our fire causes a tremendous ex-
plosion aboard the last battle cruiser of the enemy line,
the “ Indefatigable,” destroying the ship. At about 6:20
the. enemy’s line, now consisting of only five battle
cruisers, is joined by a strong reenforcing squadron
from the west, consisting of five ships of the ‘ Queen
Elizabeth ” class, mounting the new 38 centimeter guns.
These vessels at once go into line with the battle
cruisers, and after a brief engagement w1th our scout-
ing groups the entlre squadron thus formed opens fire
upon our armored cruisers, which are now opposed by
the overwhelming force of ten large ships. To cut down
this superiority as much as possible, at 6 :20 our torpedo
boats are thrown at the opposing line. A bitter fight
at close quarters ensues between these and the small
enemy cruisers and destroyers that oppose them, and
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Scene of the sea-fight of May 31st, 1916

in which our small cruiser * Regensburg” also joins.
We lose here two torpedo boats, whose crews are res-
cued under the heaviest fire by their sister ships; while
on the side of the enemy, two destroyers are sunk by
our gunfire and two more, the ‘“Nomad” and the
“ Nestor,” put out of action. Later, after our torpedo
boats have rescued all survivors, these are destroyed by
our main fleet. During the height of this engagement,
at 6:30, our accurate fire causes a terrific explosion on
the “ Queen Mary,”. tearing her bodily in two. When
the cloud of smoke has cleared away, the place she had
occupied is empty.

Within a short time our main battleship fleet is seen
approaching from the south. The enemy’s small vessels
at once turn to the north. With this, after an engage-
ment of about an hour’s duration, the first stage of the
battle is brought to an end. The fast English small
craft flee northward, with the German fleet in hot pur-
suit. Our armored cruisers continue to engage in a
duel of rapidly increasing intensity with the ‘ Queen
Elizabeth ” division particularly, while the battleship
division at the head of the advancing line of our main
fleet likewise exchanges intermittent shots with these.
The enemy’s mosquito fieet exhibits intentions of draw-
ing itself into a wide arc before the head of our line.
At 7:45 the small English cruisers and destroyers, which
till that moment have stood close by the battle cruiser
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east, perceive on closer ap-
proach a long line of at least 25 battleships. These first
seek a junction with their battle cruisers and with, the
“ Queen Elizabeth ” division by taking a course between
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northwest and west; then they turn and steam in a
southeasterly direction.

The appearance at about 8 P.M. of the enemy’s
main battleship fleet, whose nucleus comprise three
squadrons of about eight battleships apiece, each at-
tended on the northern wing by three ships of the
¢ Invincible” type and on the southern by three of the
entirely new “ Royal Sovereign” class, armed with the
38 centimeter guns, marks the beginning of the third

(Concluded on page 182)
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An early all-big-gun battleship
U. S. S. Roanoke 1862—Six 11° guns

First step from the low freeboard monitor to the high-freeboard battleship

The U. S. S. Keokuk—1862

The Forerunner of the All-Big-Gun Fighting Ship

The Dreadnought of the Civil War

HE all-big-gun fighting ship is not a craft of recent

conception as most of the general public may sup-
pose: It has an honorable antiquity of more than half
a century, and in these days of rapid changes this is a
very considerable period of priority.

When Great Britain brought out her original dread-
nought a few years ago, she was proclaimed as the first
all-big-gun battle craft, and very promptly rival claims
were advanced from a number of directions. Not un-
reasonably, Ericsson’s “ Monitor” seemed the logical
pioneer, and, in a sense, so she was. But in the broader
view of a craft of the battle line she lacked in some vital
particulars. She was woefully deficient in habitability,
seaworthiness, and speed, and her entire offensive might
was centered in a single turret—an arrangement
that might have put all of her guns out of action
had a chance shot effectually jammed that rotating
citadel.

There is no disputing the debt to Ericsson. The con-
tract for the * Monitor” was signed on the 4th of
October, 1861, and she led the way for a numerous list
of kindred craft. The adoption of the “ cheesebox-on-a-
raft” type brought into being the so-called ironclad-
board of the navy in 1861, and that body of officers
examined many novel plans for armored fighting ships.
One of the most unique ‘was a design tendered by C. W.
Whitney of New York, and, strictly speaking, she may
properly be looked upon as the first of the seagoing
all-big-gun armorclads. In other words, the ship that
blazed the way for the modern dreadnought.

The ‘“ Keokuk,” for so the vessel was named, was
contracted for on the 25th of March, 1862, and built by
J. S. Underhill at the Dry Dock Iron Works, New York
city. She was launched on the 6th of December, fol-
lowing. The “ Keokuk ” was classed as an iron-plated,
shot-proof steam battery : she had a-length of 159 feet,
a beam of 36 feet, and a depth of hold of 13 feet 6
inches. Instead of one turret, the “ Keokuk ” had two,
and in each of them was mounted a single 11-inch gun.
This insured one weapon being effective even if the
other were disabled in any way. The idea of inde-
pendent armored fighting stations for the guns. was thus
inaugurated. The hull form was a distinct improvement
upon that of the original ¢ Monitor.” The freeboard

LOOKING AFT

ENGINE  SPACE

By Robert G. Skerrett

was higher though covered with defensive plating,
and undoubtedly had the “ Keokuk” been called
upon to fight in a seaway she could have done
this when the “ Monitor” would have rolled about
helplessly.

The “ Keokuk ” was provided with low-pressure con-.

densing engines capable of driving the vessel at the
rate of 10 knots, while the ‘ Monitor” had a speed of
6 knots and her class which followed immediately after
could boast of no more than 7 knots. In her day, the
‘“ Keokuk ” represented high speed, notable powers of
attack ; theoretically, sturdy defense; and the capacity
to go to sea in heavy weather. Besides these character-
istics, the “ Keokuk ” had a ram bow; and her accom-

Cross-section of the original monilor

0 0

Cross-section of the battleship Oregon

modations for officers and crew were a big improvement
upon the “ Monitor ” conceived but a short while earlier
and scarcely more than launched when the plans for the
“ Keokuk ” were drawn.

It is a matter of history now that the monitors as-
sembled before Charleston did more in battling with
Fort Sumter than could possibly have been accomplished
by any other type of- vessel built up to that time.
Among the armorclads there employed was the newly-
arrived “ Keokuk,” and memorable, indeed, was the
attack in which she engaged in the evening of the 7Tth
of April, 1863. The “ Keokuk ” got within 300 yards
of Sumter, in fact was the nearest ship to that formid-
able battery. As long as she was able to do so, her

gallant commander made the best practice possible with
the “ Keokuk’s” guns, but the battle was too uneven.
She was struck 90 times in half an hour, and 19 of the
shots went through her broadside armor, while her
turrets were pierced in a number of places. No wonder
that her forward gun was put out of action at an early
stage. Through desperate efforts she was kept afloat
until the following morning, when the sea becoming
rough she filled and sank. .

While the “ Keokuk ” was not able to stand the blows
that most of the monitors present at the time sur-
vived, and as a floating battery was probably not their
equals, still she embodied features susceptible of im-
provement which unquestionably heralded the coming of
the battleship of later years. It is probably no exag-
geration then to say that this novel craft was the middle
step between the monitor and the all-big-gun fighting
ship which we are pleased to-day to call the dread-
nought. It is curious that the naval architect breaking
away from tradition at that time could not have realized
the possibilities of the “ Keokuk” type and have
rounded it out into a more perfect fighting machine.
She came into being only to be forgotten.

It has been declared by some students of naval history
that the U. S. S. “ Roanoke ” was really the first of our
all-big-gun fighting ships, and this is largely based upon
the fact that the vessel carried three turrets in which
were mounted six 11-inch guns. As will be remembered,
the “ Roanoke” was originally a frigate of the * Min-
nesota ” class, and was razeed in 1862 until she had a
freeboard about three times greater than that of the
monitors then building. Upon her were placed three
Ericsson turrets at the Novelty Iron Works, New York.
She saw service for about a year in the North Atlantic
Squadron, but the vessel was not satisfactory. The
weight of her turrets caused her to roll dangerously and
her hull was not strong enough to carry them properly.
It has been said that “ the thrust of the turret spindles
on the keel when the turrets were being keyed up for
action always threatened to force out the bottom.”
Besides, there was also the weight of the plating upon
her deck and the 414-inch iron placed upon her sides.
For the better part of her career as an armorclad the
“Roanoke” was used for harbor defense in the shel-
tered waters adjacent to Fortress Monroe.

Proposed Improvements in Aids to Navigation in
Hudson River

MPROVEMENTS in aids to navigation on the Hud-
son River, N. Y., are to be made on account of the
fact that the present lighting is obsolete, and because
of the poor condition of many of the existing aids to

Longitudinal and cross-sections of the “ Keokuk
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that it is impossible to keep them in opera-
tion when the ice commences to move.
The plans for improvements include a
modern system of flashing lights, on con-
crete foundations so as to resist ice dam-
age. This is required on account of the
large freight and passenger traffic. The
sundry civil act approved July 1st, 1916,
appropriated $100,000 for improving- the
aids to navigation and establishing new
aids on the Hudson. Instructions have
been given by the Lighthouse Service of
the United States Department of Com-
merce that the work proceed as promptly
as possible.

The work contemplated to carry out the
provisions of this appropriation consists
of rebuilding the light and fog signal at
Stony Point; improving existing aids at

Soil, is a most interesting description of
this unique enterprise, in the current issue
of the SCIENTIFIC AMERICAN SUPPLEMENT,
No. 2120, for August 19th; and it is ac-
companied by a number of excellent illus-
trations. The Protoatom of a World is a
suggested cosmogony to account for the
evolution of a stellar system without the
necessity of matter being originally.
_present. New Devices to Aid the Wounded
illustrates and describes a number of in-
genious devices to assist victims of the
war who have lost the use of their limbs
by injuries, causing paralysis. Wooden.
Soled Shoes in Germany illustrates and
describes a new product resulting from
the necessities caused by the war. The
Differences ‘Between Gasoline and Steany
Motors, and the Question of Torque will
answer many questions often asked by

Staats Point, Lamphere Dock, Four Mile
- Point, West Flats, and Con Hook, by pro-
viding brighter and flashing lights; in-
creasing the candlepower and providing fog signals at
Jeffreys Hook ; rebuilding decayed foundations and pro-
viding new towers and brighter lights at Bear Island,
Cow Island, Nine Mile Tree, Roha Hook, Fibe Hook
Island, New Baltimore, Fitchs Wharf, Percy Reach,
Catskill West Flats, Livingston Creek, Upper Coal
Beds, and Esopus Island; rebuilding tower and fog
bell house and improving light at West Point, and
establishing new lights at Van Wies Point, Barry-
town Bluffs, Magazine Point, and Anthony’s Nose, im-
proving in all 20 existing lights and establishing 4 new
lights.

The Occultation of Saturn on August 25th
By William F. Rigge

RARE celestial spectacle is in store for the

lovers of astronomy. On the early morning of
August 25th the waning moon will eclipse the planet
Saturn.

The moomn, our nearest celestial neighbor, is con-
tinually passing between us and the stars, and thereby
intercepting the light of those with which it happens
to be in line. It is then said to eclipse or to occult them.
While such occultations are happening continually,
there are very few that we can or care to observe. For
out of the large actual number we must first strike out
those that happen when the moon is below our horizon
and is therefore invisible to us. Then we must take
out those that occur in the day time, those that happen
when the moon is full or nearly so, when the weather
interferes, and when the hour is inconveniently late or
early. In examining the small remainder for bright
stars and planets, we will readily be convinced that
the occultation of Saturn on the 25th is, in spite of
its qualifying circumstances, well worth observing by
those privileged to see it. Adding the argument of
fact to that of theory, let me state that the last
occultation of a bright star visible in the TUnited
States at a convenient hour was that of Antares
on June 26th, 1912, The last occultation of a planet
was that of Mars on January 28th, 1912, and the
last occultation of Saturn occurred on July 10th,
1900.

The circumstances of the coming occultation are all
detailed on the annexed map. For all places situated
on the curve marked “ Begins at moonrise,” the planet
will disappear behind the
moon at the moment when

The battle betweén the “Merrimac” and “ Monitor” in Hampton Roads

indicate the full hours of the central times of moonrise.
By allowing four minutes of time to a degree of longi-
tude, the time of moonrise may be found for any place
in the United States. And in the same way by estimat-
ing the distance of the place of observation from the
lines of beginning and ending in tenths of their distance
apart, the nearest minute may be found.

The moon will be a beautiful waning crescent on the
morning of the 25th. The insert in the lower left hand
corner of the map shows its appearance. NSEW are
its cardinal points, which are the same for all observers,
the point N being nearest the north star. The line N S
inclines considerably to the left at the time, so that
some point near T will be on top for observers in the
TUnited States.

As the moon moves relatively eastward, the planet
will disappear at its bright edge. In using a telescope
it is desirable to kKnow at what point of the moon’s
edge—or limb, as_astronomers prefer to call it—Saturn
will emerge. This information is furnished by the dotted
lines on the map. On the line marked WEST the planet
will be seen to reappear at the point W on the moon’s
limb. On the lines marked N 80 W and S 80 W, the
reappearance will be ten degrees to the N and S re-
spectively of W. And so on for the rest, on all the lines
above the one marked WEST the emergence will be in
the N W quadrant, and on those below it in the S W.
Finally it may be noted that the horns of the moon’s
crescent are about fifteen degrees away from its N and
S points.

The Current Supplement

IG ranches have been features of our Western coun-

try for a number of years, but these enterprises
have been devoted to a single product, usually grain,
and, therefore, cannot be properly classed as farms, in
the generally accepted mea_ning of the term. More-
over, most of the Western ranches have been in the
nature of individual enterprises, and in no way con-
nected with what is popularly called “ Big Business.”

‘Now, however, the moneyed interests have turned their

attention to genuine farming on a manufacturing basis,
and have created a genuine farm out of raw materials,
so to speak, where garden truck will be raised on an
immense scale; and this farm is located in the sup-
posedly crowded East. How Wall Street Tills the

" with

owners of automobiles. Optical Glass

tells about the various qualities re-

.quired for making instruments, "together-
something -of the history and methods of
producing them. Carillons end Chimes tells how choirs
of bells are rung, and gives facts relating to the mak-
ing and tuning of bells. The Iron Bacteria gives much
valuable information regarding a curious class of or-
ganisms, their physiology and their actions on waters
containing iron solutions, and is accompanied by numer-
ous illustrations. Farm Water Supplies gives useful
information on how pollution is caused, and precautions
that should be taken to insure a pure supply. Other
articles include The Amount of Water to Use in Con-
crete, A Simple Test for Nickel Plate and New Data
on the Archaeology of Venezuela.

New Record Made in Production.of Charts

URING the fiscal year just concluded the United
States Coast and Geodetic Survey printed 162,510
copies of charts for distribution. This exceeds the pre-
vious record of 143,668 copies in 1914 by 18,842. Not-
withstanding the increased output, the survey is unable

~ to keep pace with the demand.

The report for June shows that 12,450 charts, 390
coast pilots, and 2€0 tide tables were issued in the
closing month of the fiscal year. In the preparation of
publications for the assistance of mariners, one drawing
for a new chart was completed; extensive corrections
were made on 31 plates; 4 new -charts and 3 new edi- -
tions of charts were printed, and 66 reprints were made.

_The survey also reports work on field revisions of
coast pilots. The officer assigned to that duty, before
taking up the field revision of the Pacific Coast Pilot,
organized a temporary party and chartered a launch
at Seattle, Wash., proceeding on June 5th to the en-
trance to Juan de Fuca Strait to make an examination
of a reported break 114 miles southwest of Tatoosh
Island. The rock was located, and has at least found
depth of 45 feet over it. This depth accounts for the
break seen in heavy weather, while present information
indicates that it is hardly a menace to any vessel enter-
ing Juan de Fuca Strait.

Improved Methods of Utilizing Lignites

CCORDING to the opinion of the scientist in charge

of recent experiments at the University of North
Dakota, great improvements can be made in the meth-
ods of utilizing lignite. In the present work at the
university the equipment of

the latter appears above the
horizon. East of this curve
the occultation will begin
some time after moonrise.
The broken lines B 2/10,
B 2/20, B 2/30, B 2/40, give
the central times of this be-
ginning. Eastern time will,
of course, be one hour later.

The curve “ Ends at moon-
rise ” is drawn through the
places at which Saturn will
be seen to reappear from be-
hind the moon at the time it
rises. The central times of
the end of the occultation
are indicated for regions
east of this curve by the
full lines marked E 3/00, E
3/10, E 3/20. Between the
curves ‘“Begins at moon-
rise” and “ Ends at moon-
rise ” the moon will rise with
Saturn hidden behind it.
West of the latter curve the
occultation will not be

the college of mining engi-
neering of that institution
has been utilized. The value
of the inquiry lies in the
. vast deposits of lignite in
the West Central and West-
ern States. In North Dakota
alone, it is estimated that the .
deposits cover approximately
32,000 square miles, many of
them being 10 to 15 feet
thick. The Federal Govern-
ment " also controls great
tracts underlaid with this

material.

It is believed that better
results than in the past can
be obtained in the manufac-
ture of cheap gas for power
and other purposes, and that
the inaking of high-grade
fuel briquets can be put on
a commercially satisfactory
basis. The report on the
experiments is printed as
Bulletin &89 of the Bureau
of Mines, “Economic Meth-

visible. The dotted curves
marked 1, 2, 3, 4, on top,

Where and when the occultation of Saturn may be seen
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A Trailer that Converts any Automo-
bile into an Eighteen-Passenger Bus
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tect aeroplane tanks and other equipment.

TWO-WHELELED TRAILER for use
with any light automobile, resulting
in a six-wheeled bus that can accommo-

aono

- .

—J

date 15 to 18 people with a cost of opera-
tion about the same as an ordinary jitney,
is the invention of R. B. Fageol of San
Francisco. The combination vehicle is
said to include the good points of the
jitney, such as low operating cost, curb

Although two bullets have struck the
shield on the tin, neither of these has
succeeded in penetrating the shield. The
only damage to the tin is in the form of
slight indentations.

The writer has had the opportunity of

examining two bullets that were fired
from a service revolver at eight paces,
with a bullet velocity of 750 feet per
second, at one of the fabric shields. The

loading, quick get-away, comfort of riding,
with the good points of the trolley car—
greater capacity, responsible management,
and free transfers to existing lines.
When operated by street car systems, the
new vehicles will serve as feeders from
outlying or adjacent districts, for use
where service by trolley cars is not profit-
able or is objected to by residents, and for
testing out extensions of rail systems. On
the other hand, existing jitneys can be
remodeled at small cost and enter into
the construction of the new flexible car,
so that a jitney driver can utilize his
present car and at small cost increase

lead bullets plainly show the fabric mark-
ings on their mashed noses, demonstrat-
ing that the fabric was the last thing
struck by them before they came to a halt
in the folds of the shield.

Lightning Danger of Trees

ECENTLY statistics have been col-

lected in different parts of Germany as
to the danger of different varieties of
trees being struck by lightning. The re-
sult has been the following percentages :
Oak, 32.1; larch, 9.5; fir, 3.8; pine, 1.8;
scotch fir, 0.9; birch, 1.4; beech, 0.3; and
alder, 0.0.

capacity and profits materially.

The new bus is light, quiet, easily con-
trolled, turns in the same space as a car
half its length, and, by an ingenious de-

Newly invented trailer for converting a light aatomobile into a bus seating

15 to 18 passengers

The character of the soil is an im-
portant factor among others as to the
lightning danger. Trees growing in moist
soils and along the courses of rivers and

vice, the rear wheels track in the path of
the wheels in front, which means that it
turns without cutting corners and is easily
able to worm its way among traffic in
crowded streets. In case anything hap-
pens to the engine member, necessitating
adjustment or repairs, it is easily dis-
connected from the rest of the vehicle
and replaced by another engine, so that
the whole vehicle need not be out of com-
mission. The smaller trailer accommo-
dates from 15 to 18 people, while a larger
type for interurban service has a seating
capacity of 25 people. The load is carried
chiefly by the rear wheels on the principle
that a motor can pull three or four times
what it can carry on its back. For this
reason a low priced car of light construc-
tion can be employed, thereby increasing
its capacity from four passengers besides
driver to twelve.

The first car employing Mr. Fageol’s
idea was driven from Los Angeles to
Fresno for service in the latter place, a

brooks and in the neighborhood of ponds
are especially exposed to the danger.
Trees with deep penetrating roots are
more easily struck than those with shal-
low roots nearer the surface. As proof of
this is the greater frequency of the apple
tree being struck than the pear in the
same orchard. It is also stated that the
poplar stands first in danger before the
oak, elm, ash, gum and pear tree. To-
gether with the beech the least attractive
to lightning are chestnut, maple, alder and
mountain ash. Between these two groups
stand the apple, cherry, linden and the
walnut trees.

During thunder storms it is advisable
therefore to avoid oaks, poplars, all kinds
of pine, willows, elm and pear. If shelter
is taken under a tree, which is always
dangerous, it should not be under one
standing alone. The planting of trees
which attract lightning is recommended in
the neighborhood of houses, especially
poplars, partly to prevent the possibility

distance of 250 miles, over Tehachapi
Mountains and the Mojave Desert, in 10
hours and 30 minutes. It is reported that
the car arrived at its destination in per-
fect condition for service. The gasoline consumption
was less than one gallon for 18 miles, and its easy riding
qualities even over 50 miles of very rough road were
particularly noteworthy. The car was put in service
several weeks ago by the Fresno Traction Company,
representatives of many street railways on the Pacific
Coast being present. It was a matter of general remark
that the car rides more comfortably than the usual
touring car and not at all like a bus. The three-point
‘suspension of the passenger-carrying member has been
offered as the reason for the smooth riding qualities of
the car. During the trials the car was readily turned
around in narrow city streets and was also backed in a
circle several times for the benefit of the moving picture
men who were present with their cameras.

Fabric Shields for

Another view of the new trailer, showing the seating arrangement and method

of coupling to an automobile

back. With regard to the latter type, it has been found
in the present war that Some protection for the soldier’s
back is quite necessary because of the high percentage
of casualties arising from flying shrapnel.

Obviously it is not possible to give a detailed account
of the impenetrable fabric, but the accompanying illus-
tration showing a bullet which has been stopped by one
of the shields is interesting. It will be noticed that
the pad of fabric is encased in an outer covering of
khaki fabric, the former being a booklike section with
several pleats to the inch, chemically treated after it is
made up and the whole inserted within the outer jacket
and sewed up. The other illustration shows a test made
on a shield placed against an empty carbide tin with a
view to demonstrating the ability of the fabric to pro-

of the rebounding of the lightning. It is
well to provide such trees with metallic
rods to make them really effective con-
ductors of lightning.

A Collection of the Commercial Marbles of the
United States

COLLECTION of commercial marbles which, when
completed, will embrace samples of all those pro-
duced in the United States and several important types
from foreign countries, is being made by the United
States Bureau of Standards. During the month of June,
the bureau prepared specimens for expansion tests of
50 commercial marbles. Freezing tests were made on
14 of these. During the progress of this work, 61
samples of polished marble, 8 by 12 inches, have been
received from various quarries in the Eastern and
Southern States, and plans have been worked out for
displaying these to permit persons interested to study
and compare the differ-

Protecting Soldiers
Against Shrapnel
and Bullets

ITH the object of

offering protection
to soldiers against bul-
lets and shrapnel splin-
ters, an English concern
has developed a fabric
which, although of light
weight, is said to aston-
ish everybody who has
had the opportunity of
testing its impenetra-
bility.

For 'the present the
new fabric 1is being
made into shields of
two types: first, the
single shield which is
worn in front and serves
to protect the wearer
from bullets; second,

double shield for pro-
tecting the chest and

ent types.

Insulating Aluminum
Wire

LUMINUM trioxide,

or rust as it might
be called, is a poor con-
ductor of electricity. A
firm, coherent coating of
this may be deposited
on an aluminum wire by
passing it as cathode
through a bath of borax
or water glass and then
through a second bath
in which it is made the
anode.” Two wires cov-
ered with the oxide and
twisted together have
stood a pressure of 200
to 500 volts before short
circuiting through the
film. In making the film
a high current density

Testing the impenetrability of a fabric shield placed in front
of a tin tank
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A fabric shield which withstood a revol-
ver bullet

is used and the voltage
brouzht up quickly.
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Pneumatic Coasters for Coasting on
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the Ocean Surf

O water sports there has lately been

added still another form of diversion,
namely, a pneumatic coaster for surf rid-
ing. The latest sport makes use of a
mattress-like raft which is inflated with
air. Passengers ride on it much in the
same way as on a sled, while the tum-
bling breakers or waves cause the pneu-
matic coaster to glide up and down the
hills and hollows of the surf. The sport
is said to be quite as exciting as its coun-
terpart, actual winter coasting, and it is
fast becoming the vogue at many of the
country’s leading beaches.

Captured German Mine-Laying Sub-
marine

OME time last spring, one of the Brit-

ish patrol fleet ran across a small

German submarine, which the crew was

abandoning because of an internal fire.

She was made a prize of war. The boat

those who slaughter communicate with
managers of cheese factories or represen-
tatives of the Department of Agriculture.
The best results are obtained with rennet
from the stomachs of calves that have
been fed wholly on milk; other calves
ought to have one or two feedings of
milk before being killed. '
Not only is home production of rennet
being encouraged, but a substitute is
sought. At the government model cheese
factory and creamery of Finch, Ontario,
experiments have been conducted in the
hope of securing a substitute which will
have the same effect as rennet. The ex-
periments were conducted with pepsin.
The government dairy inspector for the
Cornwall district announced to the Corn-
wall Cheese Board on June 16th that the
pepsin worked well, the scale pepsin giving
better results than the powdered variety.
The pepsin can be dissolved as required
in water at a temperature of 90 deg., al-
though an expert at the Guelph Agricul-

was towed into an east coast port, where
the two photographs of the little craft
which we produce herewith were taken.

Anyone who is familiar with the appearance of the
typical German U-boat will see at once that the U-C 5,
as she is called, is a totally different type of boat. A
noticeable difference is the narrow deck, sloping down-
wardly from the conning tower to bow and stern. The
standard U-boat is distinguished by a broader deck,
which run without any sheer straight from stem to
stern.

The mine-layer has every appearance of having been
rapidly and somewhat roughly constructed. There is
a lack of fairness in the lines and a want of finish in
the plating and riveting, which would indicate that U-
C 5 and her sisters are experimental boats. Except for
the mishap to this captured boat, the little craft would
seem to have been very successful in their mine-laying
expeditions, and there can be no doubt that many of
the losses of ships, in what were supposed to be mine-
swept waters, were due to the secrecy with which the
mine-laying can be done from a submarine.

In the case of the U-C 5, the mines are carried in
a series of vertical, cylindrical wells, forward and
aft of the conning tower. These wells extend from

the top deck to the keel of the boat. They are a little -

larger than the diameter of the spherical mines, which
are loaded into the wells, one above the other, each in
its own cage, the cage consisting of a base and four up-
rights, hinged to the base. The bottom mine rests
upon a hinged door in the bottom of the submarine.
Below each mine is carried its anchor weight, and
in the larger view this weight can be seen very
clearly.

When the U-boat is at work, it proceeds, submerged,
to the stretch of sea which is to be mined, opens the
hinged doors in the bottom of the boat, and, by trip-
ping a catch, releases the mines, each of which, with
its weight, falls to the bottom. Here the cage opens,
the four hinged uprights falling apart, releasing the
mine. The spherical mine proper, being buoyant, rises,
unwinding the anchorage cable between itself and the
anchor weight. This un-

shows one of the mines in its collapsible cradle on

the deck of the submarine

tural College recommends 110 deg. At the
Finch, Ontario, factory, 4 ounces of pepsin
were used to 1,000 pounds of milk. While
in all the tests at Finch the rennet showed
superiority over the pepsin, yet the difference was so
slight as to be scarcely noticeable. The pepsin can be
used alone or in conjunction with rennet. The former
is reported to give almost as good results as the latter
at about half the cost.

Vegetable Wax from Madagascar

NCREASING quantities of vegetable waxes are being

used in the manufacture of candles, boots and furni-
ture polishes, and phonograph records, the chief mate-
rials of this kind in common use being carnauba wax,
Japan wax, and China wax ; such products realize high
prices and find a good demand. A product resembling
carnauba wax is prepared in Madagascar from the
leaves of the raffia palm, which is the source of the
bass used by the gardeners. The wax is obtained from
the residues of the leaves after the bass has been
stripped off; it has approximately the same melting
point (83 deg. C.) as carnauba wax, and behaves in the
same way toward solvents. Provided that care is taken
in its preparation to avoid inclusion of gritty impurities,
the wax should prove useful to manufacturers of boot
and furniture polishes.

New Methods of Utilizing Babul Pods for Tanning

ABUL pods, obtained from the tree that also pro-

duces the gum arabic of commerce, have long been
known to contain a notable quantity of tannin (18 to
20 per cent). Owing to the fact that the tan liquor
from the pods rapidly undergoes fermentation and thus
deteriorates before the hides or skins immersed in it
have become completely tanned, the use of this material
has not hitherto been adopted by tanners. As the result
of laboratory experiments conducted by the Department
of Industries at Cawnpur, it is claimed that this ob-
stacle to the utilization of the product can be removed.
It is found that by the addition of a very small quantity
(0.3 to 0.5 per cent of the weight of the pods) of crude
carbolic acid to the infusion of the pods, fermentation
is retarded to such an ex-

winding continues until the i i s %

mine has reached the de-
sired depth, say 15 feet, be-
low the surface, at which it
is to float. This determin-
ation of depth is controlled
by automatic mechanism at-
tached to the mine.

The mine-layer is 110 feet
long and its submerged dis-
placement is 210 tons.

Substitute for Rennet in
Cheese Making

ERSONS interested in

cheese making in the
Province of Ontario, Can-
ada, have been trying to
solve the problem of the
shortage of rennet. Before
the war, calves’ stomachs,
‘which are used in the
preparation of rennet, were
obtained largely from Euro-
pean countries with which
communication now is cut
off. The Ontario Depart-
ment of Agriculture is send-
ing out circulars advising

tent that the tan liquor can
be used with satisfactory
results. It has also been
observed that the tendency
of the tan liquor to ferment
varies with its temperature.
Below 60 deg. F. babul pods
may be used with a very
small .addition of antiseptic
or with none at all. As
an alternative to carbolic
acid, phenazole slightly
acidified with acetic acid
may be used.

The pods can be had in
India for the cost. of col-
lecting them. From the
Sudan, where they are
known as garad (or sunt)
pods, there is always a
small export, which could
be largely increased if a
sufficient demand arose.
The export value in the
Sudan is about $34 per
ton. The same product has
also been occasionally ex-
ported from West Africa
under the name of Gambia

that the stomachs of all
calves slaughtered in On-
tario be saved, and that

The German mine-laying submarine, captured by the British. Length 110 feet; submerged displacement,

210 tons
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pods. Cheapness and abun-
dance recommend babul
pods to tanners.
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The Motor-driven Commercial Vehicle

Conducted by VICTOR W. PAGE, M. S. A. E.

This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any questions
relating to mechanical features, operation and management of commercial motor vehicles :

Efficient Motor-Pumping Engine
N designing special purpose vehicles, a departure from
conventional practice is often justified by securing
advantages of value. In the gasoline pumping engine
chassis illustrated, the pumping unit is placed forward
of the motor and does not
interfere with the disposi-

universal joint action when the wheel is displaced for
steering takes place in the outer joint carried inside of
the hub cap. Attention is directed to the quickly de-
tachable feature of the road wheel which is held in

place on a conical master hub by a series of bolts. Thg .

Holmesburg to the city power plant at Fairmount Park.
After some figuring, it was found that it would take 28
horses to haul the load and ten extra animals with block
tackle to start the load and for keeping it moving where
highway conditions were not favorable. The special

wagon upon which the boiler

tion of the transmission sys-
tem parts at the rear. The
one gasoline engine serves
to drive the car as well as
furnish power for the pumps
when the fire is reached.
The clutches and transmis-
sion elements for road or

pumping service are distinct,
each set being independent
and complete in itself. A
slipping friction clutch in
the road wheel drive system
cannot affect the operation
of the pump as is possible in

was mounted weighed 8 tons,
making the total load to be
moved 41 tons. A 60 horse-
power gasoline tractor
hauled this load to its des-
tination without any trouble.
Attention is directed to the:
pole hitch between the trac-
tor and trailer, this giving
better control because the
tractor brakes could be used
to retard the load as well
as the shoe brakes mounted
on the rear wheels of the
trailing vehicle. The con-
ventional type of imotor

forms of apparatus where
one set of power elements
serves both pump and road
wheels. The placing of the pump at the front end
facilitates placing the apparatus as the suction inlets
are at the front while the discharge gates lead off at
either side. All parts of the pump are as accessible as
the power plant is. The engine is a four-cylinder type
having a bore of 5% inches and a stroke of 7 inches. It
is conservatively rated at 55 horse-power and will de-
velop 80 horse-power on the brake. The pumping
capacity of the multiplex piston pump is 700 gallons per
minute. The chassis is-fitted with a body carrying 1,250
feet standard fire hose, suction pipes, hand ex-
tinguishers, one 20 foot rapid extension ladder and one
12 foot roof ladder with folding hooks. The machine is
capable of a speed of 35 miles per hour, and as it is
provided with a three-speed selective gearbox, it will

climb any grade ordinarily met with. The final drive is_

by side chains to the rear wheels.
afford positive control.
the tread is 56 inches.
necessary fittings may be installed in addition to the
other equipment. A special feature of merit is the
auxiliary cooling system to be used when the motor is
running on continuous pumping service. Several coils
of pipe project into the suction chamber of the pump
and all the cold water drawn into the pump passes over
their surface. The water from the radiator and engine

Two sets of brakes

water jacket by-passes through these coils and is cooled. -

The cooling effect may be regulated to suit conditions
and in winter, the coils may be used as a heater to keep
the pumps warm en route. This construction is made
possible by the relative placing of pump and power
plant. The same principles are carried out in a larger
machine of 1,000 gallons capacity.

Combined Tractive and Directive Member

UMEROUS designs have been presented for combin-
ing directive and tractive functions in motor truck
wheels, especially in those
types where front wheel

The wheel base is 156 inches,’
A 40 gallon chemical tank with -

A novel motor-pumping engine

wheel is driven by spur gearing, the upper pinion
being secured to one of the shafts extended from the
differential gear located on the front axle. All of the
radial bearings are of the short straight roll form while
the thrust bearings utilize balls as load carrying ele-
ments. While a gear reduction is shown between the
driving and driven shafts it is patent that this is not an

WHEEL CAST STEEL WHEEL
RETAINING
BoLTs

| WHEEL Hup

DRIVE
OuTER g ' PINION
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DRIVE
SHAFT

DRIVE GEAR
INNER UNIVERSAL JOINT

MASTER HUB
Motor truck wheel with combined tractive and
directive functions
essential part of the design as it is practical to attach
the inner universal joint directly to the differential shaft.

Moving Boilers by Means of Motor Trucks
HE work of moving heavy objects has always been a
fascinating one for those engaged in the task and the

truck has also been used for

pulling a heavy boiler. The

outfit shown in the accom-
panying illustration was used in Erie, Pa. The boiler
weighed 20 tons without counting the weight of the
special heavy gear used to support it. This load was
hauled 7 miles, a feat that is somewhat remarkable as
the truck was not loaded to obtain any increase in trac-
tion over that normally obtained.

Motor Truck Queries and Answers

G. M. G. writes: The attached clipping makes the
statement that a car with a carrying capacity of 1,000
pounds can pull a trailer 4,000 pounds. This seems to
me impossible over average country roads. I do not
wish to bother you with unimportant questions, but as
many farmers buy trucks instead of automobiles for the
benefit they get out of the extra carrying capacity, it
seems to me, if the above contention be true, that it
would be better for them to buy passenger carrying cars
and equip them with.trailers. I trust that you may ex-

‘plain the matter in your columns.

Ans. An automobile built primarily to carry a load
makes a very poor tractor for hauling trailers. Trailers
have been used for load carrying in connection with
pleasure cars, but these are only of 500 pounds to 1,000
pounds capacity and intended only for emergency or
light work. The proportion given in the élipping is too
high, as while this haul might be made on very good
roads, it is evident that the automobile engine and
transmissior system would be worked to capacity which
would impose injurious stresses on the chassis when
pulling a load of any magnitude up a hill or on a sandy
or muddy road. A trailer can often be used with good
results if hauled by a truck but even this practice is
not advised by truck makers. The amount of weight
that can be hauled by any vehicle depends upon its
drawbar pull. For the same amount of power a pas-
senger-carrying car will not have the same drawbar
pull as a truck. There is not enough weight on the rear

wheels and the final drive

driving is considered an ad-
vantage. The accompanying
design is of English deriva-
tion and is intended to re-
duce the troubles resulting:
when power is transmitted
through very short univer-
sally jointed shafts. Itisan
engineering- fact that the
tendency of a single univer-
sal joint is to produce a dif-
ferencee in the velocity ratio
of the two members it con-
nects except when these
shafts are in line. It is also
recognized that when two
joints are employed the
angular deviation and the
attendant difference in ratio

gear ratio and resulting
vehicle speed is too high to
permit moving heavy loads
efficiently. A truck is heavy
and geared for slow speed,
consequently the rear wheels
have better traction and the
drawbar pull is greater. A
loaded trailer that could be
hauled with ease by a pleas-
ure car on a good road could
not be moved at all in sand
or mud. The conventional
touring car is not intended
to be used with a trailer and
its continued use in this
manner will result in rapid
depreciation in the car mech-
anism. On asphalt or wood
block paving a pull of but

can be reduced. In the ac-
companying design the ob
ject is to have a front wheel
hub housing a central wheel supporting pivot. One of
the two universal joints is located within the hub cap,
while the other is spaced the same distance from the
center line of the spindle bolt toward the axle. A short
shaft connects the two joints and is provided with
splined ends to transmit the power. All sliding due to

A 60 horse-power tractor hauling a 41-ton load

spectators. Large steam boilers are not easily handled,
as a rule, but they are easily moved by the application
of mechanical power as represented by the tractive or
hauling ability of the modern motor truck. A large con-
tracting company in Philadélphia recently received a
contract to move a 33 ton boiler from a location in

© 1916 SCIENTIFIC AMERICAN, INC

1225 pounds will move a’
wheel supported load of one
ton. Nearly three times
this pull is needed on a macadam road. In loose gravel
200 pounds pull will be required per ton load and 400
pounds in sand. These figures demonstrate conclusively
that the pulling power depends upon the character of
the road, to a large extent. In deep sand or mud, a
touring car might not be able even to extricate itself.
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Look at the men
who are smoking
Rameses!

All over the world
they are those who ac-
complish what they
start to do.

The very choice of so
distinctive a cigarette
as Rameses reveals dis-
crimination and char-
acter.

So it happens that
Rameses smokers are
usually the mature men

of decision and action!

—to whom “The Aris-
tocrat of Cigarettes”
appeals because of a
striking vitality and a
real personality in
harmony with their
own.

You will find Rameses very
unlike any other cigarette
you have ever smoked.

You cannot mistake its dis-
tinctive flavor, or miss the
pleasure of its characteristic
fragrance.

And nobody ever changes
from Rameses.

Stanley Metal
Bar Gauges

The compactness, ease of adjustment,
and accuracy of graduation combine to
make the metal gauge attractive for all
classes of work.

The bars in all numbers are six and
one-half inches long and graduate in
sixteenths of inches for five inches.

The narrow gauging face on the metal heads
is very convenient in many instances.

The roller cutters on Nos. 97, 98, 197 and
198 enable the user to scratch a ine across
the grain and over knotty places in the wood
without splintering.

The metal parts of all numbers are heavily
nickel plated and highly polished.

For sale by Hardware Dealers everywhere.
’ Address

STANLEY RuLE & Lever Co.
New BriTain, Conn, U.S.A.

"VEEDER
) Counters

register Teciprocating
movements or revolu-
tions. Various designs to
fit machines in ost
every line of business.
Probably there is one
ustsuited toyourneeds.
ooklet free.

Qyelometers, odmeters, 'Y eeder Mfg. Co.
and Fyne Castings. 18 Sargeant St.
L Hartford - - nn.
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A New Form of High Voltage Measur-
ing Instrument

(Continued from page 167T)

temperature. For this purpose a ther-
mometer located inside the cylinder may
be read through a window. The variation
of temperature is only that of the at-
mosphere.

The essential parts of the Corona
Voltmeter as described above are shown
in the line drawing, while the lower illus-
tration shows the instrument as built for
the range 40,000 to 100,000 volts. This
was the first experimental type and is un-
necessarily large. The upper illustration
shows the instrument as constructed
for the range 20,000 to 50,000 volts.
Referring to the drawing, A is the central
conductor on which the corona forms.
B is the outer grounded cylinder forming
the opposite side of the high voltage cir-
cuit. Surrounding B which is perforated

with a large number of small holes, is the |[]

cylindrical electrode C which is connected
through insulated bushings to either the
electroscope E or the galvanometer G. T
is the telephone and P is the pressure
and vacuum pump. The inner cylinder
B and electrode C are inclosed in an outer
cylinder which forms the air-tight casing
of the whole instrument. The ends of this
outer casing are of plate glass, which pro-
vides means for observing visually the first
appearance of corona in case this should
be desired. In the present forms the cen-
tral conductor A which is of tool steel,
nickel plated and carefully polished, is
held in place by porcelain bushings ce-
mented to the glass and disks. In the
50,000 volt instrument the central con-
ductor is .396 cm in diameter. In the
100,000 volt instrument the central con-
ductor is .635 cm diameter, and the sur-
rounding cylinder 30.7 cm in diameter.
As already stated, the range of pressure
in each instrument is between 30 cm of
mercury below and 60 cm above atmos-
phere with one central conductor.

Accurate measurement of high voltage
is very desirable for the testing of the
insulation of electrical machinery. The
methods commonly in use depend on the
voltage as measured on the low voltage
side of the step-up transformer multiplied
by the ratio of turns of the transformer.
This method has been shown to be very
uncertain. The Corona Voltmeter indi-
cates directly the value of the voltage in
the high tension circuit. In the case of
alternating voltages the corona voltmeter
indicates the maximum value of the volt-
age. The electric strength of insulating
materials depends on the maximum value
of the voltage.

The Corona Voltmeter is used in two
ways. First, it may be set to indicate a
given voltage, this being the method
which would be adopted-in the testing of
insulation. Second, it may be used to
determine the value of an unknown high
voltage. In order to set the instrument
for a particular value of voltage the tem-
perature is read and for this temperature
a calibration curve or table gives the
value of pressure which is necessary in
the tube for corona to form at the voltage
desired. The pressure is then set at this
value by means of the hand pump and
the pressure gage. The testing voltage
which is connected to the insulation to be
tested and also to the Corona Voltmeter
is then gradually raised until corona
forms as indicated by either the electro-
scope, the galvanometer or the telephone.

In order to measure an unknown voltage
the pressure in the Voltmeter is raised to
a value known to correspond to a higher
value of voltage than that to be measured.
The pressure is then allowed to fall slowly
by means of a small escape valve. As the
pressure falls corona will appear at a
definite value of pressure. The calibra-
tion curve or table will then give the re-
quired value of voltage.

The calibration curves or tables referred
to may be obtained by comparing the
reading of the Corona Voltmeter with
those of any other standard such as the
sphere-gap or standard potential trans-
formers. The Corona Voltmeter, however,
is very much more constant, reliable and

(Concluded on page 182)
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“There’s the Proof
of the Postings”

Not until she had finished adding the postings and turned
to read the total, did this Comptometer operator
even glance at the machine.

Without raising her eyes from the
book, she tapped in the figures, guided
only by the sense of touch. She didn’t
have to carry the figures in mind a single
instant—they went into the machine
as she read them.

Most of the mistakes made in machine
adding are due—not to touching the
wrong key—but to failure of the mind-
to hold and correctly carry over the
figures, in the constant change of atten-
tion from the work to the keyboard.

Right there is where unconscious
transpositions—substitutions of one figure
for another—take place.

completed by a single keystroke—one
motion—without taking the eyes from
the work.

No need of exercising conscious care
to make sure that each key is pressed
all the way down. You can safely
“speed’ up,” knowing that the Con-
trolled-key will promptly halt you the
instant you slight a stroke.

The Comptometer brings these ad-
vantages of Speed, Ease and Accuracy
to all the figure work of accounting—to
the extensions of Billing, Inventory,
Payroll, figuring Discounts, Costs, Per-
centages. ’ |

Touch operation on the Comptometer
does away with carrying in mind the
-amount to be added—leaves no opening
for a treacherous trick of memory. That
is because the addition of each figure is

Tts successful use in thousands of
offices—in all lines of business—on all
kinds of work—establish beyond ques-
tion its practical utility as an all-around
adding and calculating machine.

The question in your case is: “ How and to what extent would it
profit me in my work?” Let us answer that question by a practi-
cal test in your own office and let the results speak for themselves.

No obligation on your part—mno matter what the outcome.

Write for our free booklet, ‘‘Better Methods of Accounting’’e

Felt &
Tarrant Mfg.
Co.

1721
N. Paulina
St,, Chicago

Ice Cooled Bubbling Fountain

- for Attachment to Municipal Supply

A Scientific Solution of the Sanitary
Drinking Water Question

Fifteen and one-half circulating coils of pipe in the cork-
jacketed ice tank insure an ice-cooled sanitary drink to every
employee.

Holds 75 Lbs. of Ice Supplies 150 Persons
Send for Our Complete Catalog

showing our line of Wash Bowls, Metal Lockers, All Steel
Stools and Chairs with Inset Wood Seats, Stock and Storage
Racks, Metal Shelving, Metal Vault Fixtures, Improved Soda
Kettles, 40 and 60 gallons, Water Heaters and Instantaneous
Mixers, Bubbling Drinking Fountains, Work Benches and
-Bench Legs, Drawing Stands, etc. N

Mannfacturing Eqnipmeqt and Engineering Co.

136 Federal Street Boston, Mass., U. S. A.

"MUNN & CO., Inc., Publishers, 233 Broadway, New York, N. Y.

Just Published !
Wireless Telegraphy and Telephony

SIMPLY EXPLAINED
By ALFRED P. MORGAN

WIRELESS EXPERT
156 Illustrations

Price $1.00 postpaid

The simplest, latest and most comprehensive popular work published on
wireless, for the wireless operator, amateur or professional

170 Pages Cloth Bound

THIS is a comprehensive treatise and a close study of its pages will enable one to master all the

details of the wireless transmission of messages. The author has filled a long-felt want and has
succeeded in furnishing a lucid, comprehensible explanation in simple language of the theory and prac-
tice of wireless telegraphy and telephony.

The book treats the subject from an entirely new standpoint. Several very novel and original ideas
have been carried out in its making. It is well illustrated by over one hundred and fifty interesting
photographs and drawings. All diagrams have been made in perspective showing the instruments as
they actually appear in practice. The drawings are carefully keyed and labeled. Many of the photo-
graphs are accompanied by phantom drawings which reveal the name and purpose of each part.

This is a book the wireless experimenter cannot afford to be without. It enables one to de-
sign and construct their own apparatus. This book will also prove of value to the layman.
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Our Record—

Fifty-two Years Successful
Administration of Trusts

‘While our existence is perpetual, we cannot
continue without the good-will and confidence
of the community. Our record proves this.
The cost of our service is moderate and fixed
by law. The

UNION TRUST COMPANY
OF NEW YORK

is authorized to act as Executor, Administra-
tor, Guardian, Receiver or Trustee, and is a
legal Depository for funds of every description.

Attends specially to the management of
Personal Property and Real Estate and to the
collection and remittance of rents, interest,
dividends, etc.

Affords customers all possible assistance
in preparing certificates required by the gov-
ernment in connection with the Income Tax.

Write us or call for detailed information.

UNION TRUST COMPANY

OF NEW YORK
8) BROADWAY

Branch Branch
786 Fifth Avenue 425 Fifth Avenue

NEW YORK CITY
Capital and Surplus, $8,500,000.00

“The Chair That
Whispered” is the
first of a series of
delightfully told
stories about “Our
Square.” Inthem
Samuel Hopkins
Adams introduces the
interestingly ‘“Bohe-
mian’’ characters who
live a real village life
in the heart of New
York. Read this first
one in the August 26th
issue of

Colliers

THE NATIONAL WEEELY
416 West 13th Street, New York

LEARN TO BE A WATCHMAKER

Bradley Polytechnic Instit: H

Peoria, lllinois
Largest and Best \ateh Sehool
in America
(This entire building used ezclu-
siveiy for this work)

We teach Watch. Work. Jewelry,
Engraving, Clock Work, Optics.
Tuition rensonable.” Board and
B2 rooms near school at moderate rtes.
* Send for Catalog of Information.

Formerly Par-
g\ 2ons Horological
R Institute

1]

— M
i \\///&

Discard
Toothed Gears

In all machinery where quick starts
and sudden stops are es.ential, fibre friction
transmissions are displacing toothed gears.
They show higher efficiency; avoid liablity
of breakage from sudden shocks; practizally
noiseless. Cost is less, repairs cheaper and
less frequent.

We make any size and type of friction to
fit your requirements. If you have a trans-
mission problem, investigate- the use and
design of friction drives. Our book
“Friction Transmission” contains data and
formulae which will prove valuable to you.
Sent free on request by mention of occupa-
tion and firm connection.

THE ROCKWOOD MFG. CO.
1904 EnglishAve., Indianapolis, Ind., U.S.A.

e

Valuable Booksof h#huctiondnd Refel;ence

Scientific American Cyclopedis of Formulas—Concrete Pottery
and Garden Furniture—Scientific American Reference Book—
Experimental Science—Handy Man’s Workshop and Laboratory

MUNN & CO., Inc., Pablishers, Woolworth Bldg., New York

SCIENTIFIC AMERICAN

RECENTLY PATENTED INVENTIONS

These columns are open to all patentees. The
notices are inserted by special arrangement
with the inventors. Terms on application to
the Advertising Department of the SCIENTIFIC
AMERICAN.

Pertaining to Apparel

HAT MACHINE.—J. LAKE, JRr.,, 405 East
4th St.,, New York, N. Y. This invention pro-
vides means for equalizing pressure applied to
hat brims to accommodate the employment of
a variety of shapes for molding said brims;
provides a machine wherein pressures of dif-
ferent degrees may be applied to the shaping
of the crown and to the brim of a hat; and
provides means for applying a variety of
pressures to different parts -of a hat.

Electrical Devices
CONDUIT BOX ROSETTE FOR ELECTRIC
WIRING.—A. BARTHELS, 161 Quincy St. San
Francisco, Cal. This invention comprises a
rosette having a reduced portion which pro-
jects through an opening in the conluit box
cover and in this portion is a circumferential

"groove into which is fastened a split locking

ring that engages the outer face of the cover
while the annular flange formed on the in-
ternal portion of the rosette engages the rear
face of the cover so as to hold the rosette
securely on the cover, there being a key on
the rosette which engages in a slot in the
cover so as to prevent turning of the rosette.

Of Interest to Farmers

PLOWING DEVICE.—F. B. HurL, R. R. No.
3, Lyons, Kan. This apparatus dispenses with
the use of the ordinary mold board plow and,
at the same time, performs all the functions
thereof, and includes a plurality of blades
pivotally connected to a rotary element, such
as a traction engine wheel, in such manner
that said blades enter the ground in a sub-
stantially vertical position and effectively
loosen the soil as the forward movement of
the blade supporting elements progresses.

Of General Interest
DRAWER RACK.—F. Brapy, Middletown,
Del. An object here is to provide partition
members so connected as that they may be held
in a series within a drawer and remain at
all times freely removable and, when so re-
moved, may be quickly and readily folded in

compact form for transportation.

PROCESS OF MATCHING TOOTH
CEMENT.—G. L. Grier, and F. L. GRIER.
Address The L. D. Caulk Co., Milford, Del.
An object of this invention is the provision of
a process for matching cement that is to be
used as a filling for a tooth, with the tooth
itself, so that after the cement is inserted it
is very difficult, if not impossible, to dis-
tinguish the cement from the tooth itself.

DEVICE FOR WATERPROOFING CAM-
ERAS.—W. S. STEARNS, Cambridge, Mass.
This invention relates to a combined support
and closure for cameras and the like, and more
especially to an improved means for water-
proofing folding cameras, to the end that such
articles may be protected from dampness.

)

DEVICE FOR WATERPROOFING CAMERAS

Means provide for sealing the camera so ef-’

fectively that it may even be dropped over-
board, as from a canoe, without likelihood of
injury from the water. For this reason the
casing and its closure, which take the place
of the usual leather camera case, are of espe-
cial value in touring, camping and the like.
The invention comprises the combination of a
camera with a combination supporting and
closure plate therefor, the casing for the cam-
era, and means to operatively hold the casing
and closure plate in sealed relationship to pro-
tect the camera from moisture.

BILLING CARD.—L. W. GATCHELL, care of
Yamhill Electric Co., Newberg, Ore. - The
object in this invention is the provision of a
self-addressed billing card, such as used by
light and power or companies using a monthly
statement system, by the use of which an en-
velope for the bill is made unnecessary.

SMOKE CONSUMER AND FUEL ECONO-
MIZER.—H. S. AyrLing, 36 Wisconsin St.,
Danville, I1l. By means of this invention the
volatile carbon is consumed that is emitted
from coal in combination with hydrogen as
hydrocarbon gas. The amount of air admitted
through the consumer meets the require.
ments of the amount of gﬁs emitted from the
coal. This is accomplished by the size of the
pipes. The air is heated as near as pos-

sible to the igniting temperature of the gas.

The air is admitted in such a manner as to

be thoroughly mixed with gas while it is at
a heat of incandescence in the flame, produc-
ing instant combustion. Almost complete com-
bustion is obtained, so the -heat of the fire-box
is greatly increased, and this alone makes a
much better steaming engine. There are also
a number of combinations of coal that do
not burn at ordinary fire-box temperature
that will burn in the increased temperature.
This effects a saving of fuel and prevents a
great deal of the filling up of the fire-box.
All the volatile carbon will be burned. All
these things make a much better steaming
engine, and the nozzle can be increased in size,
thus again increasing the engine’s efficiency.
Hardware and Tools

DRAFTING INSTRUMENT.—N. PAULSEN,
234-8th Ave., New York, N. Y. The instru-
ment consists of a plurality of spaced parallel
beams each having one or more adjustable
marking devices for enabling parallel lines to
be drawn, the parallel lines being adjustable
longitudually of the beams for the proper
spacing of the lines, and capable of being swung
on their respective beams to one side or the
other, so as to be out of the way when not
needed.

BOTTLE OPENER.—R. FrLiTscH, Leith, N. D.
The main object here is to provide a device
whereby corks may be extracted from bottles
uninjured, which will not force a cork farther
into the bottle by inserting the opener. The

BOTTLE OPENER

invention forces the blades between the cork
and the bottle, on diametrically opposite sides
of the cork, and gives a spiral pull to the
handle, thus rotating the cork within the
bottle and moving the cork outwardly of the
bottle at the same time.

MECHANIC’S TRESTLE.—F. L. GILLETT,
26 Church St., Montclair, N. J.  The invention
provides a trestle comprising two relatively
movable side parts hinged together in a verti-
cal central plane and adapted to be locked in
gripping position as a result of the introduc-
tion of a board or other device between the
jaw portion of said sides.

HEAT INSULATING COVER.—H. W.
BURGHER, 551 Cherry St., Morristown, Pa.
This inventor provides an insulating material
in sheet form of uniform thickness; varies the
thickness of an insulating cover by multi-
plying the number of unit layers employed ;
protects in service a cover constructed and
arranged in accordance with his present in-
vention; forms a cover having a cellular
structure, and provides an insulating cover
having internal dead air-containing chambers
or cells.

WIRE APPLYING TOOL.—A. J. AMBROSE,
address Cascade Lumber Co., North Yakima,
Wash. The invention is an improvement in
wire tiers and cutters, and it has for its ob-
ject to provide a combination tool of the char-
acter specified, especially designed for facilitat-

WIRE APPLYING TOOL

ing the securing together of bundles of box-
shook ends, wherein the tool is arranged to
twist the ends of a piece of wire drawn around
the bundle and to sever the piece from the re-
maining wire after the twist or knot has been
formed.
Household Utllities

LIFTING DEVICE.—F. BUTLER, Box 466,
Oxnard, Cal. This device is for use in lifting
pans, plates, and other utensils and articles
in camp, lifting milk pans or heavy articles
such as nail kegs. The members are so ar-
ranged as to properly balance the load, there
being a pair of hook members at one side and
,A0 opposed single member, and on the member

and on the single hook member, a' lever being
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having a pair of hooks a handle is provided.
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so formed, and arranged that the device may
be manipulated with the digits of one hand
for engaging and disengaging the hook mem-
bers for the article to be lifted and for carry-
ing the article level and with steadiness.

COUCH.—C. CarroLL, Box 502, Chicago,
111 This improvement provides a device
wherein a couch is so mounted and arranged
that it may be used as a vibrator for the
treatment of certain affections of the system,
the couch comprising a body of the usual con-
struction and a mounting for imparting a
series of rapidly succeeding vibrations to the
body.

TOOL FOR CLEANING TEETH.—J. ARBAT,
San Pedro 12, Havana, Cuba. This improve-
ment provides a handle and a series of brushes
employed in conjunction therewith adapted for

TOOL FOR CLEANING TEETH

special use in the operation of cleaning teeth;
provides protective means constructed from
vitreous material; and pruvides means for con-
densing the occupied space of a tool of the:
character described.

Machines and Mechanical Devices

CONCRETE MIXING MACHINE.—O. G.
ManNpr, Keokuk, Iowa. This improvement has
reference to concrete mixing machines and nas
for an object the provision of an improved
arrangement of mixing members fixed to the
drum whereby there will be a quick and thor-
ough mixture of material fed into the drum.

CLOTH AND SILK FINISHING MACHINE.
—G. P. Vuono, 1120 Intervale Ave., Bronx,
N. Y. This invention relates to finishing ma-
chines and particularly to a cloth and silk fin-

CLOTH AND SILK FINISHING MACHINE

ishing machine, and has for its object the pro-
vision of an improved mechanism whereby the
finish of the material passed through the ma-
chine will be of the same quality throughout.

TROLLEY LADDER.—S. PurNaAM, care of
Putnam & Co., 244 Water St, New York, N.
Y. This invention provides means for nor-
mally holding a ladder of this type in station-
ary position ; provides means for releasing the
ladder to permit movement of the same to
change the service location; and provides a
simplified and inexpensive mechanism for con-
trolling the movements of the ladder.

CHANGE SPEED GEARING.—P. HOLLEN-
BECK, Kildare, Okla. This invention relates to
transmission mechanism of various types of
machinery, and has particular reference to
gearing adapted especially for automobiles or
other road vehicles. It provides a gear mech-
anism adapted for substantially a direct. drive
between the motor shaft and the driven axle
at various speeds.

ANIMAL TRAP.—S. C. CAvUsEY, 35 Linden
St., Schenectady, N. Y. The invention has
reference to animal traps, and more particu-
larly to traps of that type including two com-
partments, one for enticing and entrapping the
rat or other animal, and the other for Kkill-
ing the same, as by drowning. The animal
a‘ter starting to enter the trap cannot with-
draw and must proceed into the trap.

PLATEN CONTROLLING MECHANISM
FOR PRINTING PRESSES.—J. E. RATHBUN,
care of Rathbun & Bird, 8 Dutch St., Towaco,
N. J. The invention times the movements of
the type of the press bed and platen to per-
mit feeding paper to the press while running
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at a rapid rate of speed; steadies the position
of the platen; avoids difficult and expensive
repairs to the mechanism controlling the rela-
tive actions of the platen; provides means for
adjusting the operating elements of the con-
trolling mechanism ; and provides a mechanism
for accomplishing the above stated objects
which may be applied on installed printing ma-
chines of conventional construction without
dismembering said machines.

Medical Devices
LARYNGOSCOPE.—F. J. VERBA, Box 1087
Cragmor, Colorado Springs, Colo. This device
is especially adapted for treating tubercular
affections of the larynx by the direct applica-
tion of sun rays to the diseased parts, and
the device is so arranged and constructed that

LARYNGOSCOPE

the patient may treat himself by either re-
flection, that is, conveying the healing and
anaesthetic infra-red rays into the larynx; or
by refraction, that is, by conveying the germ
destroying ultra-violet or actinic rays in the
same manner.

AUTOMATIC EXPRESSION CONTROL
FOR PLAYER-PIANOS.—M. S. Howarp, Wau-
kon, Iowa. This invention provides means for
varying the force with which the individual
notes of the piano are struck, and thus em-
bodying to the maximum degree the accent,
touch and expression, and the varying degrees
of loudness utilized by a pianist in giving
expression to a composition, by directly regu-
lating the degree of vacuum attained in the
individual striking pneumatics of the player
mechanism.

SURGICAL INSTRUMENT.—H. K. FINLEY,
Aspermont, Tex. The instrument is for use in
the prevention and home treatment of women
diseases, wherein injecting or inserting me-
chanism is provided in connection with a
speculum capable of being expanded or opened
or collapsed by the operator when the speculum
has been introduced, and” to the action of the
medicament contained in the injecting .mech-
anism, and wherein other mechanism is pro-
vided in connection with the expanding means
for permitting the insertion of medicaments in
liquid form.

APPLICATOR.—T. E. ROBERSON, Sheridan,
Wyo. This device is especially designed for
applying tampons of cotton or the like carry-
ing a medicament in such manner that the
tampon with a cord attached for permitting
the same to be removed after it has served its
purpose, may be easily and quickly inserted,
and wherein mechanism is provided for per-
mitting withdrawal of the applicator without
disturbing the tampon through the sticking of
the cord to the applicator.

Musical Devices

PIANO STRINGING.—W. G. SCHEINPFLUG,
15 Lott Ave, Woodhaven, L. I, N. Y. This
invention relates to pianos and similar stringed
musical instruments, and provides certain new
and useful improvements in said instruments
whereby the strings, especially those in the
treble, remain in tune for a long period and
when sounded produce flageolet tones or har-
monics.

Prime Movers and Their Accessories

SPEED CONTROLLER.—J. G. ACEVES, care
of Gillespie & O’Connor, 20 Vesey St., New
York, N. Y. This controller is more espe-
cially designed for use on prime movers such
as steam and gas engines, water wheels, tur-
bines and the like, and arranged to cause the
controlling devices of the prime mover to
vary with a view to maintain the speed of
the prime mover equal to that of a small pilot
motor running at any desired speed.

VALVE SPRING RETAINER.—D. L.
BrowN, care of Ardsley Towers, Irvington, N.
Y. This inventor provides a retainer arranged
to permit of conveniently disconnecting. the
spring from the valve to allow regrinding of
the valve in its seat or removal thereof for
repairs or other purposes, and to hold the
spring confined in compressed condition for
conveniently replacing it on the'valve after the
repairs have been made. )

ROTARY VALVE FOR INTERNAL COM-
BUSTION ENGINES.—C. F¥. FoUNTAIN and
W. A. LANGFORD, Address the former, Shaw-
inigan Falls, P. Q., Canada. This invention
provides a coreless rotary inlet and exhaust
valve for an internal combustion engine of any
of the usual types, which valve shall be of
such a simple construction as to materially
reduce whe expense of constructing the engine
by eliminating the usual cam shaft, valve lift
rods, puppet valves, etc.

Railways and Their Accessories

STREET INDICATOR.—C. C. Hays, 902
Atchison St., Trinidad, Colo. The invention

SCIENTIFIC AMERICAN

relates more particularly to street indicators
for electrical raikway cars, the object being
to promote automatic indication of each suc-
ceeding street along the line of travel of a
car by simple and inexpensive means, which
may be installed in a car and its automatic
actuation provided for, with minimum change
to the car and its apparatus as constituted be-
fore the invention.

MINE CAR WHEEL.—C. CrauseN, P. O.
Box 597, Bisbee, Ariz. This invention im-
proves the construction of wheels, whereby one
wheel on an axle will be loose for permitting
the two wheels to have differential movement
for freely passing around a curve in the track,
the wheel being provided with a bushing which
is forced into the hub portion of the wheel
and which freely rotates on the axle, there
being a special formation whereby the bush-
ing is engaged with a retaining ring fastened
to the axle bearing, whereby the wheel can be
removably applied to the axle.

AUTOMATIC TRAIN STOPPING AND RE-
CORDING DEVICE.—F. }¥. HUDSON. Address
David M. Crawford, Builders Exchange, Mem-
phis, Tenn. This invention relates to improve-
ments in automatic train stopping and record-
ing devices. It provides means whereby a
train may be automatically stopped when the
engineer fails to regard the signals or by any
other reason atempts to pass into a block into
which a train has already entered.

ELECTRIC TRAIN STOP SYSTEM.—T.
W. VickeErs, Ontario, Mont. This improve-
ment relates to an electric block system which
includes a trip device for each block, which is
adapted to be set under emergency conditions
to a position where it will cause the propelling
power of the train to be interrupted and the
brakes set so as to stop such train in order
to prevent a collision or other accident.

Pertaining to Recreation
MARKER.—C. F. ScHIPIELL, care of Haw-
ley & Hoops, 271 Mulberry St., New York,
N. Y. This invention relates particularly to
an arrangement for marking tennis courts
or other places where a guiding line is desired,
and provides an arrangement of vehicle and
discharge members so that there will be a
discharge of the marking material in pro-
portion to the speed of the vehicle.
Pectaining to Vehicles
AUTOMOBILE GEAR.—J. R. 8. SMITH,
Box 11, Placerville, Colo. This inventor pro-
vides a driving gear by aid whereof the power
may be divided equally and transmitted to dif-
ferent service wheels engaging the ground in
such manner that when the vehicle is steered
in different directions each service wheel re-
ceives substantially the same amount of power
as any other service wheel, even though some
of the service wheels be turned in steering to
a greater extent than other service wheels lo-
cated upon the different portions of the ve-
hicle.

AUTOMATIC GEAR SHIFTING DEVICE.—
F. A. BRowN and A. F. WAGNER, care of Wag-
ner Specialty Co., 1902 Broadway, New York,
N. Y. An object here is to provide an im-
proved gear shifting device wherein when the
power is turned on the starting device, the
gears will be automatically shifted into en-
gagement, and when the power is furned off
said gears will be automatically disconnected.

REMOVABLE TOP FOR VEHICLES.—F.

'GRUNDY, care of Sterling Top & Equipment Co.,

522 W. 57th St., New York, N. Y. This in-
vention relates to the.class of vehicles such as
automobiles and the invention comprehends
an improved top for automobiles by which a
car having an open body can be converted into
one of the limousine type particularly adapted
for winter use or in cold and inclement
weather.

PNEUMATIC TIRE SLEEVE OR PATCH.—
R. YosT, Tyrone, N. Y. A specific object here
is the provision of a form of fastener for
interlocking with the sleeve, and so designed
as to receive a lacing, there being a plurality
of hooks or fasteners applied to the sleeve at
each side thereof, whereby the lacing can be
engaged with the hooks or fasteners alternately
at opposite sides of the sleeve and wheel felly.

COMBINED WHEELED CARRIAGE' AND
SLED.—G. M. Goupy. Address E. E, Mum-
MERT, Attorney, 110 N. Main St., Goshen, Ind.
An object here is to provide a pair of runners
or shoes for a wheeled carriage of any con-
struction, to which is connected novel mechan-
ism for lowering the runners for engagement
with the ground when it is desired to employ
the vehicle as a sled, and raising the same
out of ‘contact therewith when the wheels, are
used as the supporting medium.

Designs

DESIGN FOR AN AUTOMOBILE BODY.—
D. F. OLIVER, care of Vanderbilt Hotel, 34th
St. and 4th Ave.; New York, N. Y. In this or-
namental design for an automobile body, the
invention provides outlines of novel and attrac-
tively graceful features.

DESIGN FOR A HOLY WATER FONT.—
THoMAS LLoyp, Boston, Mass. This orna-
mental design for a font is shown in front and
side elevations. The former comprises a repre-
sentation of Christ on the Cross and sur-
rounded by symbolic features.

NoTeE.—Copies of any of these patents will
be furnished by the SCIENTIFIC AMERICAN for
ten cents each. Please state the name of the
patentee, title of the invention, and date of

this paper.
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Engineering the Telephone

Whatever the difﬁculties, they
must be overcome so that the
progress of the telephone shall

HE great Bell System, with

its telephone highways
connecting the farthest points
of the country, is primarily a
brain creation.

The telephone engineer is
the genius of communication.
Like the general of an army, he

‘plans, projects, and directs his

campaigns far ahead. He deals
with the seemingly impossible
—transforming ideas and ideals
into concrete facts.

His problems may involve
doubling the capacity of a city’s
underground telephone system,
or the building of a transconti-
nental line, or a serious war-
shortage of supplies needed 1n
telephone work.

f‘%

&z’  One Policy

continue equal to the ever-
growing needs of the people.

It is not enough to provide
only for the present—the future
must be anticipated and dis-
counted. '

In the Bell System, more than
two thousand highly efhcient
engineers and scientists are con-
stantly working on the complex
problems of the telephone
business.

As a result, the service keeps
step with present requirements
and the assurance is given to
every subscriber that the Bell
System is prepared for whatever

_the future develops.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY

AND ASSOCIATED COMPANIES
One System

Universal Service

The Design and Construction of Induction Coils
By A. FREDERICK COLLINS

614294 inches. Cloth. 273 pages. 159 illustrations. $3.00.

This work gives in minute details full practical directions for making eight different
sizes of coils varying from a small one giving a 14-inch spark to a large one giving
12-inch sparks. The dimensions of each and every part are given and the descrip-
tions are written in language easily comprehended.

MUNN & COMPANY, Inc., Publishers, Woolworth Building, NEW YORK CITY

PRODUCERS OF

&®” SCHEELITE
: PR

ORE Q.

LARGE STOCK ALWAYS ON HAND
FIFTY PER CENT W. O3 OR BETTER

ATOLIA MINING CO.

OFFICE, 1404 HUMBOLDT BANK BUILDING
SAN FRANCISCO

WAREHOUSE, PITTSBURGH, PENNSYLVANIA

MINES:

Gls.

ATOLIA, CALIFORNIA
AND

&P

LOVELOCK, NEVADA

© 1916 SCIENTIFIC AMERICAN, INC



182

ADVERTISING
CLASSIFIED

LATHES AND SMALL TOOLS

e STAR Srewtotne
Automatic L ATHES

Cross Feed
For Fine, Accurate Work.
. Send for Catalogue B

SENECA FALLS MFG. CO,
695 Water Street
Seneca Falls, N. Y., U.S.A.

Friction Disk Dirill

FOR LIGHT WORK

Has These Great Advantages.
The speed can be instantly changed from 0 to 1600
without stopping or shifting belts. Power applied can
be graduated to drive, with equal safety, the smallest
or largestdrills within its range - a wonderful economy
in time and great saving in drill breakage.

Send for Drill Catalogue
W. F. & Jno. Barnes Company

Established 1872
1999 Ruby Street Rockford, Nllinois

SOUTH BEND LATHES

For the Machine

and Repair Shop

ractical Latheata Low Price

14,15,16and18in. swing

Straight or Gap Beds.
nd for

freewatalog giv-
ing prices onéntire hae.

Over 8000 8.8. kathes in use
SOUTH BEND LATHE WORKS
Are the standard of excellence in
% years. We send postpaid as an in-
troducer 48 flles especially adapted
receipt of $5.00 This is a chance to get a set of
Ales you'll aporeciate and we'll get future orders.
109 Fulton Street New York City
' ATTENTION
INVENTORS !
nounce that they are equipped with finest machinery and
employ best tool and model makersin the country to take
Will quote on the work at reasonable flat hour basis or
contract. If interested, write us for particulars.

R 421 Madison St., South Bend,Ind.
flles, and have n for over 100
@it for tool makers and -machinists on
MONTGOMERY & .CO.
The Oswego Machine Tool & Die Works wishes to an-
care of developing and building models for inventors.
OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. Y.

NOVELTIES & PATENTED ARTICLES

MANUFACTURED BY CONTRACT. PUNCHING DIES
LIGHT AUTOMOBILE STAMPINGS
£ KONIGSLOW STAMPING & 00L WORKS, CLEVELAND. 0.

WELL"%%°WELL
PAYS
Own a machine of your own. Cash or easy
terms. Many styles and sizes for all purposes
Write for Circular.

WILLIAMS BROS., 434 W. State St., Ithaca, N.Y.

1HE SCHWERDTLE STAMP CO.

o STLEL STAMPS LETTERS & FIGURES.
BRIDGEPORT CONN.

Small Motors—
Big Help

The men who have designed

and built thousands of motors

of less than one horsepower

for all kinds of uses stand

ready to help you choose the

right motor for your use. This
service is confidential and free.

Our long experience in
equipping labor saving ma-
chines with electric motors
diring the designing period,
assures for you the mostsatis-
factory motor for operating
your electrically driven ma-
chine.

Fort Wayne |

{ractional HpMotors

GENERAL }.LECTRI(., COMPANY
e

Fort W
Fort W
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(Concluded from page 179)
accurate than any other present accepted
standard. The known physical laws of
the electric strength of air have now been
determined with practically absolute cer-
tainty. This being the case the calibra-
tion of the Corona Voltmeter depends
only on its physical dimensions, that is to
say, the instrument has an absolute cali-
bration of its own. No other instrument
for the measurement of high voltage pos-
sesses this property, and indeed, it is one
of the most valuable features of the
Corona Voltmeter.

German Official Story of the
Skagerrak Sea Fight
(Concluded from page 173)

stage of the battle, bringing together the
main fleets.

Vice-Admiral Scheer resolves to give
battle to the English, although as is now
known they are in full force and of more
than double his strength.

Our battleship squadrons, with the
armored cruisers at the head, make
straight for the fogbank stretching
across the northeast, from which such
heavy fire has been directed upon the
crippled “ Weisbaden.” Over a rapidly
spreading area about this vessel there
now spring up obstinate single com-
bats. By reason of the increasing cloudi-
ness, light enemy craft, supported by a
squadron of five armored cruisers of the
“ Minotaur,” “ Achilles” and ‘“Duke of
Edinburgh” classes, which sallied in
from the northeast as well as from
the main hostile fleet, push forward
in the direction of the ¢ Wiesbaden”
and are able to deliver concealed at-
tacks upon our armored -cruisers, and
upon the leading division of our main
line of battle. In this they are subjected
to a galling fire, by which the small

cruiser ‘“Defence” and the armored
cruiser “Black Prince” are sunk. The
armored cruiser ‘“ Warrior” returns to

her own line a wreck, to sink later. A
small cruiser is severely used. Even be-
fore this two destroyers have fallen under
the attack launched by our torpedo boats
against the first battleships that hove in
sight. A small cruiser and two destroyers
suffer damage.

Our armored cruisers and the foremost
of - the battleship divisions of our main
fleet are in this action and under the ever
increasing fire of the enemy’s battleship
squadrons, which shortly after 8 o’clock
swing noticeably out from the fog in a
northeasterly, and later in an easterly,
direction. At the height of the action,
especially between 8:20 and 8:30, we note
indications in the enemy line of the ex-
cellence of our gunnery. It is observed
by several officers of our ships that a ves-
sel of the ‘“Queen Elizabeth” type
vanishes into the air under circumstances
very similar to those attending the dis-
appearance of the ‘“ Queen Mary.” The
battle cruiser ‘ Invincible” sinks, well
hit below the water line. A ship of the
“Iron Duke” class has been hit by a
torpedo ‘before this, one of the ‘ Queen
Elizabeth ” class steams helplessly about
in a circle, her steering gear apparently
carried away. On our side the armored
cruiser *“ Liitzow,” after at least 15 severe
hits, is unable to inaintain its place in
the line. Vice-Admiral Hipper therefore
transfers his flag under heavy fire in a
torpedo boat to the “ Moltke,” the passing
¢ Derfliinger > assuming direction of the
fleet in the meantime. Part of our tor-
pedo boats engage the main hostile fleet
with good success. Here we lose a tor-
pedo boat after repeated hits; and a
hostile destroyer is seen sinking after
being struck by a torpedo.

After this first heavy blow at the pre-
ponderant forces of the-enemy, the con-
testants are lost to each other’s sight in
clouds of smoke and powder. But when
the gunfire is checked for a space in
consequence of this the commander of the
fleet rallies all his available forces to
another onset. Our armored cruisers,
which with a few small cruisers and tor-
pedo boats are again at the head of the
line, shortly after nine o’clock strike back
against a renewed heavy fire from the veil
of fog, returning this handsomely with

the aid of the foremost divisions of the
main fleet. Running at top speed, the
armored cruisers now hurl themselves
with reckless valor into the task of bring-
ing the torpedo boats within reach of the
hostile line; and in the teeth of a raking
fire they approach to. within 600 meters.
Several of our torpedo flotilla rush to the
attack, deliver their blows, and in spite of
the most violent opposition, turn back
with loss of only one boat. After this
second powerful stroke the battle wanes
amid dense billows of smoke from guns
and stacks alike. Following the next on-
slaught, several torpedo boats find, upon
piercing the cloud of smoke, that the main
enemy squadron- is not there. Nor when
the commander of the fleet sends our
forces off on the southerly and south-
westerly courses, upon which the foe was
last seen, is there any trace of him.

Once more, just before 10:30, the battle
lives again for a short time in the late
twilight. Off to the southward our
armored cruisers sight four hostile battle-
ships, upon which they at once open fire.
As two of our battleship squadrons join
in the enemy turns and disappears in the
darkness. Our oldest small cruisers of the
fourth scouting group are in a brief ac-
tion against some old enemy armored
cruisers, and with this the day of fighting
is ended.

After the disappearance of the enemy,
when our ships take up their night march
to the southward, they are closely fol-
lowed till dawn by hostile small vessels,
whose lesson is made a light one by the
general strategic plan and by the extreme
darkness of the night. During a meeting
between our fourth scouting group and a
superior force of miscellaneous cruisers,
which escape under heavy fire, the small

‘cruiser “Frauenlob” is badly damaged,

lost to sight; and seen no more. An
armored cruiser of the “ Cressy” class
comes suddenly into view close to our bat-
tleship line, is afire under our cannonad-
ing within forty seconds, and after four
minutes sinks, The destroyer “ G 60"—
the number is seen but indistinctly in the
night, and is therefore not certain—the
destroyers “G 3, “78,” “G 06,” and
“27” are sunk by our precautionary fire
within a space of seconds. Another de-
stroyer is rammed and cut in two by one
of our battleships, and in addition scven
destroyers, among them the “ G 30,” are
met and badly damaged. Others, among
them the “Tipperary ” and the “ Turbu-
lent,” which had been abandoned in sink-
ing condition after the rescue of the sur-
viving members of their crews, drift past
our lines, some of them burning fiercely.
Countless torpedo wakes are observed
from our ships; but only the “ Pommern ”
falls victim to an unquestionable torpedo
blow. The small cruiser “ Rostook” is
hit, but remains afloat. The small cruiser
‘“ Ebling ” is damaged by one of our battle-
ships in an unavoidable collision in the
course of a maneuver. After futile efforts
to keep her above the water she is at
length allowed to sink after the crew has
been transferred, to the last man. Finally,
we lose a torpedo boat which runs upon a
mine laid by the enemy.

The losses through the efforts of the
enemy, which in sea fighting alone af-
ford a measure of efficiency and ineffi-
ciency, are here summarized (the Eng-
lish losses are according to the most care-
ful estimates) :

Eng- Ger-

) lish. man.
Battleships of the first line.... 1 0
Large armored cruisers....... 3 1
Older battleships............. 0 1
Small cruisers, etc........... 3 3
Destroyers and torpedoes..... 12 5

*In addition the ¢ Elbing,” through

accident.

Of these the “ Liitzow ” and the “ Ros-
tock ” did not sink till after the battle.

It should be finally noted that aside
from those here given, the German fleet
has lost no ship of any sort, either dur-
ing the battle or during the return to the
base.

Against 'a strength ratio of 2
ratio of losses was:
smaller ships, 2 or 3:1.

the
4:1;

1,
large ships,

© 1916 SCIENTIFIC AMERICAN, INC

August 19, 1916

LEGAL NOTICES

OVER 70 YEARS?
EXPERIENCE

TrRADE MARKS
DESIGNS
COPYRIGHTS &¢C.

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 protect:on for their
Inventions. Trade-Marks and Copyrights
registered. Design Patents and Foreign Pat-
ents secured.

A Free Opinion as to the probable patent-
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Gas, Gasoline and
0il Engines
By GARDNER D. HISOOX, M.E. Re-

wod‘on%fgnbm“ﬁhsy& 83 d'm by

640 pages, 4 2 oldlng
plates. Prlee. 82.50.

. T!igf:"prac' ctical and to-dsgteemﬂq:. . 3
com; an work, an

m& exhaustively on th:p(-l . construction
and nractical application of forms of gas,

kerosene and crude petroleum - oil
engines. The elements of internal combustion
engineering are clearly defined and all auxiliary
systems, such as lubﬁc&ﬁon,bgrburetion and
on are considers
theory a.nd mmagemant of all forms of mo-
tors for stationary and marine work, automo-
biles, aeroplanes and motorcycles, including also
producer gas and ite pruducuon.

Mechanical Movements,
Powers and Devices

By GARDNER D. HISCOX, M.E. 6%x9%.
Oloth. 409 pages,1810 illustrations. Price,$2.50
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mechanical d by
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Mechanical Movements and

Novelties of Construction

GARDNER D. HISOOX, M.E, 6%x9%.
tions. Price,

Oloth. 396 pages, 992 illustra , $2.50.
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a supplement to the volume. Unlike

the first volume, W is more elementary in
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3m mechanical devices and a; found in

achinery. Each d
strated by a line drawing with a eomplete descri;
tion showing its working parts and pemﬁon.
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Gas Engmes and Producer-
Gas Plants

By R. E. MATHOT, M.E. e;‘xon. Oloth.
814 pages, 152 musmtions. Price, $2.50.

9 A practical guide for the gas enzlne deslgner.
user and engi
purchase, lnstullation. operaldon md maintan-
ance of gas engines. Every part of the gas en-

with a thorough understanding of the require-
ments of the mechanic,

Gas Engine Construction

By HENRY V. A.PARSELL and ARTHUR'
J. WEED. 6Xx9%. Cloth. 304 pages, 145
fllustrations. Price, $2.50

9 In this volume the principles of operation of
gas engines are clearly and simply explained and
then the actual construction of a half-h wer
engine is taken up step by step, showing in detail
the making of a gas engine. The making of the pat-
terns, the finishing up and fitting of the castings
and the erection of the engine are fully described.

Hydraulic Engineering

By GARDNER D. HISOOX, M.E. 6lx 9.
Oloth. 315 pages, 305 fllustrations. Price.$4.00«

9 A treatise on the properties, power and re-
sources of water for all purposes and. covering the
measurement of streams, the flow of water in
pipes or conduits, the horse-power of falling wa-
ter, turbine and impact water-wheels, wave-
motors, cen reciprocating and afr - lift
pumps. A comprechensive and practical treatise
free from the intricacies of higher mathematics.

Compres#ed Air

Its Production, Uses and Applications. By
GARDNER' D. HISCOX, M.E. 6}x9.
Oloth. 665pages. 540 illustrations. Price.$5.00.

1 This is the most complete book on the subjﬁ::
compressed air and its applications tha;
ever been tg blished, and covers almost ev
e subject that one can think
R‘aken as a whole it may be called an encyclo-
written by an ex-

compressed afr. It is
pen who has dealt with the sub

gine is described in detail, tersely, clearly and -

at one time we send them postpaid to any in a com-

address in the world for $4.00, ive manner, no phase of it omitted.
. We forward these books p: id to any ipt of advertised prices.
Our catalog of scientific and technical booko sent fru on request. Werite for one.

MUNN & CO., Inc., Pablishers WOOLROXTE 233 Broadway, New York, N.Y.

Consider the cow.

In striking contrast to the ordinary cow of scrub,
runt or mongrel breed is the pedigreed, full-blooded
thoroughbred whose prize-winning qualities set the

standard for all others.
Consider motors.

Motors of many kinds are made by manufacturers of

automobiles and trucks.

They vary in many vital

. respects, according to the fancy of the designer or in
response to someone’s idea of what the public wants.

Consider the Continental Motor.

experience of our generation.

OFFICES:
Detroit, Michigan

The slowly perfected product of many years, the result of many
minds working toward a common aim, it sums up all the best motor
It has been chosen by more than

50 manufacturers of automobiles and trucks — frank acknowl-
edgment that it equals or exceeds any motor they themselves could
build. It is, in short, America’s standard motor.

CONTINENTAL MOTORS COMPANY

FACTORIES:
Detroit, Muskegon

Largest exclusive motor manufacturers in the world,

MUNN & CO.,
Woolworth Buildmg

Scientific or Technical
Book Published

can be secured through the

BOOK DEPARTMENT

OF THE

SCENTIFICAMERICAN

A 176 page catalogue and two supplementary
lists of the latest publications, in which are
listed and described over 4000 of the best
-books covering the various branches of the’

ARTS,SCIENCES AND INDUSTRIES

Sent fre¢ on request

Inc., Publishers
New York City
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Remarkable Story of Young Man who started as a Salesman
and in Two Years became Head of $2,000.000 Company.

Had neither “Pull’’ nor Monqy

T reads like a romance and all New York is talking

about the young man and his rapid rise. Two

years ago out-of a job—today he holds one of the

most important positions among the big-industrial
leaders—what was the secret ?

Of course, he had brains and push—of course, he

liked his work and learned it thoroughly, but he had more

than these qualifications—he had a plus

man who commands all the comforts, conveniences
luxuries that go with incomes of $10,000, $20,000 and unt
It isn't & matter of ability—thousands of men at the foo$
of the ladder have as much brains as the man at the
top: It's a question of understanding of human nature
which makes one man succeed where a hundred others fall.
The personal question enters into every business trans«
action, large and small, and into avery act of

that other men lack—an added power
that made him rush right ahead of
!mndreds of others untll he reached the

And tha.t plus which gave him the

Are You Fitted For
Your Work?
The world is full of men and

your business and private life. And siccess
in these transactions depends on your ability
to size up the ather fellow—to know what to
say and do in order to get what you want. In
seeking a job, in selling goods, in buying mer-
chandise, in collecting accounts, in swinging

pper. hand—that made him the most | women who are wasting their | big deals, in engaging and controlling em=
'v:gxaasbl}em mgoigl e&tlgise %lxaxl:lt &rgo;‘:é&g lives at work for which they are 1:’1%“;. in c;mnl'llng a (&a;tper;linyour relations
. |- Wi our. family and friends, your success

—nis ability to analyze the character | Dot Stted. A poorly paid book depends on your ability to analyze character.

of every man he met, giving him the
bowertoget what he wanted out of them.

How He Used It

He used it first to sell himself 7o the
company, then to sell goods /o2 the tom-
pany, he used it to buy merchandise, he
used 1t later to handle employees, to
engage new men, and now he uses it to
make a big corporation thorcughly efi-
clent and to swing big deals—and he

keeper might make a brilliant
esman—an unsucceasful en- mng advice to a young man
gineer might be a great busi-
ness leader. Every man should
be able to read his own charac-
ter and learn what he is fitted
for. A knowledge of this new sys-
tem will enable you
vocation in which your children
will be successful and happy.

As oneof our great financiers once said in
“Enow your

iness, but above all know men. I owe my
success in life to my ability to sizenp theothex
fellow and to know what he is thinking about,
how to handle him and what he'll do under
given conditions, more than to any other factor.’’

SENT FREE &5

:re we ﬂ;lt
have Doctor Blackford's New Book ln';gncrh%m:
that you would not be without it for many times
# price, ﬂnt we ill ladly send ydll;lcopy toe

tochoosethe

galned this knowledge of eharacter anal-
through Dr. Katharine M. H. Blackford—founder of
new system of Character Analysis. A woman who has
received a salary of $16,000 from a big corporation for
seleoting their employees and who has taught this new
sclence to thousands of men and women in every fleld,
ranging from "boys and girls of twenty to presidents of
large corporations and governors of states. What Dr.
Blackford has done for thousands of others—w)mt she

did for the young man who went from salesman to pres-

| ident of a $2,000, 000 corporation, she can do for you.

“Analyzing Character”
No Money in Advnnco ’ $3 Only After Trial

“Analyzing Character’’ by Katharine M. H. Blackford,
M. D, is a big 502-page book containing 110 striking
{llustrations. It tells all about this wonderful new system
—shows how it can be made a vital factor in your busi-
ness, in your home, in your social life, yes, and even in
your he&lth And it shows how anyone really interested
oan b of this great tool of success
—the abllity to quickly read anyone's character.

$1,000 or $10,000 a Year and up?

What 18 the essential difference between the man who
struggles along on $1,000, $2,000 or $3,000 a year and the

© 1916 SCIENTIFIC AMERICAN, INC

out a penny
Miorel th -
out money, and "An-ly h’:’xmﬁn: w“pm}lolf wrlte P latus. v
gurn ost. - Study it at your leisure, then if you !eel you can lﬂord o
e witbout it lend it blck within five days and you will owe nothin;
=-otherwise send $3. small introductory price. But you mlu‘
act 0‘021 om:e as gin

W [

7
Anllnlng Char-

)7 _ acter’” on approval,

I wlll either remnil the

book dny-or;emit $3.
Name ..ocovvenncncnnes

¥ Address..
Citheeesranss
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7 Mail to REVIEW OF REVIEWS CO.
30 Irving Place, = ' New York City



Bronze Bearin

(Self-Lubricating)

Between the Leaves of Your Springs

Gives You Easy Riding —
or Your Money Back

This is our guarantes—you are the judge and you have 30 days in which to proce
to yoarself that Dann Insert makes your car the easiest you ever rode in—and in
addition, gives perfect spring lubrication, increased tire mileage, reduced car
depreciation, no spring squeaks and practical freedom from spring breakages.

What It Is -

Dann Insert is a SELF-LUBRICATING BRONZE BEAR-
ING that fits between the leaves of the springs in your car.
It is packed with a special graphite compound which will not

flow liquid and which insures maximum efficiency at all times.
This BRONZE BEARING allows spring leaves to slide freely

Keeps the springs continuously, permanently lubricated—
eliminates rust—makes springs act freely, flexibly, easily.
Your car will ride as easily as though it were floating on air.
We guarantee easy riding—or, your money back after 30
days’ use.

Results Proved by Owner—Engineer—Manufacturer

Dann Insert is a time-tried, road tested, owner-proved product. It has

ears of big success. . It n standard e uipment on every Winton car
that has lefs the factory in the last two and one-half years. Thousands of users, includ-
ing every make of car on the market, are getting greater efficiency, greater pleasure,
greater economy from their Dann Insert e uipped cars every day.

Dann Insert users are practically through with spring trouble—they
have eliminated spring l%il from their cars—they have obtained a riding ease they
have never had before—they have secured the perfect spring that every manufacturer
wants to supply, but cannot until he uses Dann Insert as regular e uipment.

We don’t have to devote any space to prove to you that you want this
wonderful comfort builder and money saver for your car—especially
when we offer it to-you at our risk. Accept our money-back-if-not-
satisfied offer here and now—you simply can’t afford to pass it by. At
the remarkably low prices, you no longer have any excuse for not en-
joying the greatest comfort an automobile can produce. Put Dann
Insert in your car—drive it over roughest roads—if, after a 30-day trial,
you decide you can do without Dann Insert, simply send it back
EXCLUSIVE DISTRIBU-

WANTE TORS AND DEALERS

Dant(},

over_each other—to do the work they. are expected.to do... .

The Lubricated Spring Bearing

Get the price of Dann Insert for YOUR Car TODAY

You Know From Experience You Need Dann Insert—Send Coupon TODAY

$425,000 in Sales in Past 60 Days

The remarkably low prices for this NEW BRONZE LUBRI-

. CATED BEARING for springs set a record for business.
Every make of car represented in thousands of orders coming
in. It proves that the universal demand for easy riding has
found its solution in Dann Insert. Everybody wants it NOW.

. YOU cannot.afford to.do without it another day... NOW is -

the time to put it on YOUR car. If you want to know what

real, solid riding comfort is, with no squeaks, no driving
fatigue, get this wonderful lubricated bronze bearing TODAY
for YOUR car. Remember, you take no risk—you get easy
riding or money back.

Here’s What This Bronze Bearing Does

Bearings between the leaves of the springs are just as essential as bear-
ings for the working parts of your motor. Dann Insert brings your springs up to their
highest efficiency—gives them flexibility—cuts down frictional resistance.

When we tell you what Dann Insert does—how it keeps springs con-
t;nuoysly lubricated—stops springs from drying out, rusting, squeaking—breaks up and

thers road shocks—red vibrat kes cars ride wonderfully smooth—cuts
down tire and upl exp T depreciati it ds almost good to be
true. But we BACK our claims with this straight out-and-out guarantee—proved
comfort or your money back.

da d.

) rice.
sing pleasure, comfort

and we will refund every penn{ of your purchase
Without Dann Insert, you are lo

Y

and money every day. It comesready packed for every & Dam
make of car—get the price for rour car today. It can @ Products
be attached very readily—full instructions will be Company

sent you—so why delay? Fill out and mail gé' 2292 lndiana Ave,,

Chicage, 1L

f Send me full in-
formation and cost

of Dann Insert for
my car, with the under-

that you r-
nmor life and will
refund every penny of the

coupon NOW—TODAY, for the price of Dann
Insert for your car. .

Products Company

Dann Infert is sel.li.nﬁll.i{e wildfire to every car owner.  x-
clusive contracts for distributors and dealers. Ever tlnn%via
re_n.dmr you to 5«: ahead—ready for you to start sales. Ve
will k you with one of the largest accessory campaigns in
the mdun% We will produce big business right in_your
territory. Prove to us that You are the best equip and
responsible to handle Dann Insert. Write, wire, phone or
jump the first train for Chicago. Get this rapid selling

—a comfort builder and money saver for any car
owner and a money maker for you.

2292 Indiana Avenue

Makers of Dann Insert, the Inter-Leaf Shock %%
Absorber snd Dannite, the Qilless Bearing

ly Dann Spring Insert C.

urchase price upon my re-
vrm of Tuooet if T find 1 can
do without it after 30 days’ use.

Chi cag o’ llL .........................
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...............................
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..........................................
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