FIFTEEN
CENTS

When Aladdin
found the Magic
Lamp and rubbed

it the Genie instantly

appeared.

“Bring me,”said Aladdin,“the
most delicious cigarette that
man ever put between his lips.”

In a moment he was back
again.

“Murad!” exclaimed Aladdin as he
saw the box under the Genie’s arm. “I’'ve
smoked Murads for many years. They
surely are THE Turkish Cigarette, and
Turkish tobacco is the world’s most
famous tobacco for cigarettes.”

/J Makers of the Highest Grade Tarkish
‘ %?G/’I.’l iod and Lg j};fan Cigarettes in the World

© 1916 SCIENTIFIC AMERICAN, INC




)

SLEEVE-VALVE MOTOR

Coupe

1500

MODEL 84B
F.O.B. TOLEDO

N these Willys-Knight models the economies of huge production are
applied to closed car prices for the first time.

And now that the prices are so low, thousands of people are driving
closed cars the year around.

They are just as cool for summer driving as are open cars—and
they are much more comfortable and cleaner.

They have the advantage of affording complete protection against
sun, wind, dust, rain or sudden cold.

The Willys-Knight motor cars are mechanically superior in that
they have sleeve-valve motors and spiral bevel drive gears.

The sleeve-valve motor is quieter, more efficient and more durable
than any other type.

It grows quieter, more powerful and more flexible with use.

And the sleeve-valve motor will serve you at the height of its
efficiency for literally thousands of extra miles beyond the useful life of
any other type of motor.

If you are buying a car this spring, consider carefully the advan-
tages of these closed models.

The Limousine is $1750, the Coupe $1500.

For those who prefer the open models there are the Touring Car
at $1125 and the Roadster at $1095—-all prices f. 0. b. Toledo

See the Overland dealer now and make sure of a prompt delivery.

The Willys-Overland Company, Toledo, Ohio

“Made tn U, 5.4
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A STATEMEN'T

Concerning Final Drive in
White Motor Trucks

N VIEW of the conflicting claims for this form and that form of final drive which

now confront the purchaser of heavy duty trucks, this Company, as the largest
manufacturer of motor trucks in America, deems it fitting to make a public statement
of its own purpose and practice in the matter.

White Trucks of over two tons capacity have always been chain-driven, and w:i/
continue to be chain-driven until some other form of final drive is developed in the future

which is more eflicient or equally efhicient.

In its present stage of development,

worm drive will not be adopted by this Company, and White engineers now see no
prospect of its basic handicaps ever being sufhiciently overcome to warrant its adoption.

CHAIN DRIVE EFFICIENCY

1. White chain-driven trucks are more efficient because
more power is delivered to the rear wheels.

2. They require a smaller motor for equal load capacity.

3. They consume less gasoline, getting as high as 509,
more mileage per gallon.

4, They endure a higher road speed; perform more easily
on rough roads, steep grades, and in heavy going.

5. They pull loads out of chuck holes and over obstruc-
tions which would stall a worm-driven truck.

6. Tire mileage is materially greater because the unsprung
weight on the wheels is so much less.

WHITE TRUCK PERFORMANCE

Motor trucks have been in use long enough to accumulate
a volume of motor truck experience, long enough for owners
to know actual operating value. They can compare one
truck with another. They have the records of perform-
ance; and large users who keep the most effective cost
records indicate the showing of those records by an over-
whelming preference for White Trucks.

- theories.

That preference is well known. It is eloquently reflected
in the fact that in total annual sales White Trucks pre-
dominate two to one of any other make, and among many
large users they predominate ten to one.

WHITE TRUCK PREDOMINANCE

When a truck both outsells any competitor two to one
and commands a higher price—its competition is severely
felt by trucks of similar design, so severely in fact, as to
necessitate a change in that design to escape the brunt of
parallel competition. This gives rise to new theories of
construction, which are adopted to arouse fresh interest
rather than to improve the truck, in the endeavor to
divert attention from White performance.

At this late stage of motor truck experience there is no
need of truck buyers being bewildered by fads and
Over and above the conflict of all theory
looms the solid fact of White Truck performance—longer
life, more days in service, lower eventual cost, as attested
by comparative cost records of numerous large users
and by the fact that such users purchase more White
Trucks every year than trucks of any other make.

THE WHITE COMPANY

CLEVELAND

ONLY GRAND PRIZE for Motor Trucks, Panama-Pacific International Exposiltion, San Francisco
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THE United States Armyand the Thomas B. Jeffery Company

SCIENTIFIC AMERICAN

united to produce the ] effery Quad, the truck that drives, brakes and steers on

all four wheels.

It represents the attainment of an ideal most practical and most

difficult—that of obtaining extraordinary @zd ordinary service at low cost.

The army engineers demanded a truck that would
consume as little gasoline as possible. The Jeffery
engmeers fitted the Quad with the duplex governor
—the ‘‘automatic chauffeur’’—which automatically
regulates the supply of fuel necessary to maintain
any given speed over any kind of road or trail.

The army engineers demanded easy replaceability

Business has not been behindhand in utilizing what the army helped to develop. Today the Jeffery
Quad is employed in every conceivable private enterprise—from penetratin

wastes of Death Valley, to making deliveries in the narrow alleys of crow ﬁed cities.
have been built and put in service in all fields in two years—a record never approached by any other
For further particulars address

The Thomas B. Jeffery Company

Main Office and Works,

truck of similar capacity.

of parss. The Jeffery engineers made the front
and rear parts of the truck duplicates of each other
—and easily accessible.

The army engineers demanded a truck that could
go anywhere a four mule team could go. The
Jeffery engineers applied the power to all four
wheels and used M. & S. Locking Differentals to

Kenosha,

© 1916 SCIENTIFIC AMERICAN, INC

the formerly inaccessible

Wisconsin

make the drive positsve to each wheel. And the Quad
goes through hub-deep mud, through sand and snow,
and over seemingly impassable mounsain trails.
168 have already gone to Mexico to supplement
the S50 previously in army service. In every-
thing the demands for ordinary and extraordinary
service at low cost are met successfully.

3,500 of them
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ASK THE MAN WHO OWNS ONE

Fresh
Eggs

The Turtle Gets There, but He
Wouldn’t Do as an Egg Hauler

Certainty is only one part of good delivery. Outside of backbone, the great
need is speed.

And the right type of #ruck is required, as well as the right make.
That’s why there are seven sizes in the Packard line of trucks.

Packard makers haven’t spent all their time over blue-prints. They have
studied #raffic from the driver’s seat and from the loading platform.

They know that in light, fast hauling, mileage is money—any way you look at it.

They know that goods must cover ground, if the money coming in exceeds
the money going out.

That’s why the 1 and 1%-ton Packards were added to the line—to give snappy,
light service, at any speed within reason.

You can make a delivery for every promise—every day.
A truck that will give you hurry one day and worry the next, hasn’t real speed.

These light Packards are healthy all the year around. They’ll sprint any time
you say—anywhere.

They are true Packards to the very ribs, of the same frame and fibre as the heavies.

They fill an acute need—it is no longer necessary to put your money on
unknown lightweights, or those known too well.

The most exacting buyers saw the stuff in them from the first, and bought in
large numbers— Marshall-Field & Company, the Adams Express Company,
the American Express Company and the United States Government.

PACKARD MOTOR CAR COMPANY, DETROIT
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German aviator piloting his machine to a safe landing on an aviation field at night, guided by the newly-evolved beacons

New Aviation Beacons That Make Safe the
Landing of Aircraft at Night
By Robert G. Skerrett

HE Germans have lately evolved a type of lantern

for aviation fields and other landing places which
removes a number of the dangers to which the air pilot
has heretofore been exposed in returning to earth at
night. As may easily be appreciated, the proper lighting
of aviation stations is confronted with a number of
difficulties. Logically, it is undesirable to support the
pbeacons on poles or towers, because the exact height
of these can not be accurately judged after dark, and
they are obstructions against which the airman may
unwittingly strike. Further, the lights are proportion-
ately blinding as their power of illumination is in-
creased, and to the approaching pilot there is a zone of
glare which screens the underlying ground, leaving him
to hope that all is clear below.

In consequence, the aviator has had to use these
navigational beacons with some reservations, and as
a broad rule he has found it safest to steer wide of
them in descending and really to make his landing
somewhere in the neighboring darkened area. As a
resuit, many accidents have occurred, and not a few of
them, because of adventitious obstacles in the way of
wagons, horses, and other bodies that have been left
heedlessly or allowed to stray upon the grounds. The
new beacon very effectually obviates the previous handi-
caps and is designed as a target, so to speak, at which
the aviator can aim directly when making his landing,
and should he hit any exposed part of the apparatus
no damage will be done either to the aircraft or to the
lantern.

The light itself, backed by a saitable reflector casting
the rays upward, is placed in a pit lined with firebrick.
The latter is made in the form of an open-ended cylin-
der and is sunk with its upper end flush with the
ground. Over this opening is placed a stout iron grat-

ing through which the light can pass skyward; and
upon this grid is set a wire frame covered with a stout
gauze which has the property of diffusing the light
projected against it, and, at a short distance, appear-
ing in the dark like a luminous globe.

The shade is

o
33_\:‘.'-. st

s AP by
I e gre
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Cross-sectional view of one of the new German
aviation beacons

© 1916 SCIENTIFIC AMERICAN, INC

held up by a spiral spring which collapses when a blow
or weight is sustained by the screen. The character
of the light is such that it produces an even glow and
does not cast misleading shadows or occasion the
equally deceptive reflections that are so common where
u bare light is concerned. These lamps or beacons are
placed upon the aviation field at regular intervals and
spaced from 22 to 54 yards apart, depending upon the
area of the landing space and the nature of the illum-
inant. The lamps may be electric, oil or gas.

The shades have a maximum diameter of something
like 18 inches and a total height of about a foot so
that they lie low and distribute the light very evenly
upon the surrounding ground. More than this, they
can not be hit except by the landing wheels of the
flying machine. They crush easily under such a blow,
and straighten up again immediately afterwards. The
grating over the pit is strong enough to support the
weight of a passing wheel and its load, no matter how
large the aircraft.

Steel Cars on Railway in India

HE Great Indian Peninsular Railway recently suc-

essfully experimented with one steel passenger
coach, and has now constructed an entire train of that
material. This train runs as the Bombay-Welhi Ex-
press, carrying intermediate and third-class passengers.
Each carriage is 68 feet long and the body, including
the roof, is of steel plate riveted and welded to steel
supporting members, so that the whole of the body and
the underframe, on which the former is built as one
piece, are of steel. Inside the car proper the fittings
and furniture in touch with the passengers are of wood,
as are the window frames, venetians, etc., while the
actual lining is of asbestos heat-resisting composition,
held up with wooden moldings secured to the steel
members. An interesting point is that one carriage
has 811 its internal woodwork made of Japanese ash as
an experiment.
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The object of this journal is to record accurately and
lucidly the latest sgientific, mechanical and indusirial
news of the day. As a weekly journal, it i8 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, especially when such
articles are accompanied by photographs.

Fatuous Blindness of Germany

HE war has been a great revealer of national

I character, and the revelation has been full of

the unexpected and surprising. Those of us
who appreciated the genius of the German people for
organization_and efficiency, and admired that strong
logical bent which enabled them to move with such
directness to their great industrial and commercial ac-
complishments, have been dumfounded by the total
lack of moral and ethical qualities, as revealed in the
gospel of might and. frightfulness which the Ger-
mans have preached and practised throughout the
war. They alone, among the great nations of the
world, seem either to have lost all regard for the
approbation and opinion of mankind or to have be-
come suddenly bereft, at least so far as morals and
ethics are concerned, of the most elementary powers
of reasoning.

As evidence of this, consider the violent recrudes-
cence of the murderous raids of the Zeppelins, whose
victims are almost entirely unarmed combatants, at
the very time when the German Government professes
to be endeavoring to meet the humanitarian views of

President Wilson on the subject of submarine warfare,
Everything that the President and the people of the

United States have urged against the ruthlessness of
the German commander of a submarine applies with
equal emphasis (we are speaking now on the moral
aspect of the question) to the slaying of non-combat-
ants by the commander of a Zeppelin.

That Germany should increase her activities in the
one field at the very time when she is supposed to be
looking for some reasonable basis on which to diminish
her activities in the other field, is the latest of those
many amazing contradictions that have made the civ-
ilized world ask over and over again, “ What manner
of people is this?”

One of two alternatives is certain. Germany, in this
wholesale running amuck among non-combatants, not
only of the belligerents but of the neutral powers, is
doing so either with cold-blooded but clear-headed and
deliberate intent, or she is proving, on a most tragic
scale, that brooding over fancied wrongs and too-long-
imagined plots and persecutions, may produce insanity
in the nation even as in the individual.

Submarine Nets for the Navy

PROMINENT American business man, who has

recently returned from an extended business

trip among the belligerent nations of Europe,
tells us he was reliably informed that the Allies had
“ netted ” a total of 130 submarines. Not long before
ithis our Navy Department learned, through its own
private sources of information, that the total number
of submarines captured or destroyed by this and other
means was 127. The stout, steel chain-net, suspended
from buoys at the surface, has been found to be a most
effective means for keeping the submarine out of cer-
tain waters to be protected. Moreover, long sections
of netting towed between destroyers or, better, between
trawlers, have proved most effective in intercepting
and dragging into shoal water the submarine craft
of the enemy.

Many months ago Admiral Fletcher, recognizing the
importance of this means of defense, asked the Depart-
ment for netting of sufficient size and in sufficient
quantity to enable the fleet to do some experimental
work in this direction. He secured some netting,
which, on test, proved to be of too weak construction
for the eftective stopping and catching of submarines.
Outside of this, the Navy is altogether without this
most valuable element in the protection of our har-
bors and roadsteads, and of the fleet itself, against sub-
marine attack.

Last year the SCIENTIFIC AMERICAN suggested that,

SCIENTIFIC AMERICAN

in view of the enormous damage which could be done
to our fleet, to our dockyards and to the merchant
shipping in our various ports, by an unheralded sub-
marine attack, it would be advisable to provide the
Navy with several miles of specially constructed net-
ting of the kind which has proved so successful in
European waters. Just now, when the international
crisis which we had in our mind when we wrote that
article is upon us, and when, as our President recently
stated in a public speech, we are in danger of being
involved in the great European conflagration, common
prudence suggests that we should at once manufacture
a sufficiency of submarine netting to enable us, at short
notice, to close our harbors, the approaches to our dock-
yards and any strategic waters which we might wish
to protect.

Ordinary prudence, indeed, would lead us to go even
further than that and, at once, throw netting across
the approaches to our dockyards and around the waters
which are used as anchorage ground during our fleet
maneuvers.
submarines employed in Europe to-day run from 800 to
1,500 tons in displacement. Many of our naval officers,
indeed, consider that it is quite possible Germany
may have built one or more type ships of 2,000 tons,
designed for special long-distance service. Undoubt-
edly there are submarines afloat which could make
the transatlantic passage without convoy, fill up their
oil bunkers in the West Indies, or at some point se-
lected by the gentlemen whose activities in favor of
one of the belligerents in this war have recently be-
come so notorious, and then make an early morning
surprise attack on our dockyards, in- which, particu-
larly at this outfitting season of the year, the finest
of our dreadnought fleet might be sunk at its
moorings.

The Fate of the Shackleton Expedition

N the autumn of 1914 Sir Ernest Shackleton and
Ihis party of explorers sailed away from civiliza-

tion upon the bold emprise of crossing the Ant-
arctic continent from side to side; an undertaking of
both spectacular and scientific interest—* sporting feat,
or whatever name it may go by,” to quote the words
of Shackleton himself. When he departed he hoped
to complete his journey in a few months, but foresaw
the possibility of being delayed for a year in starting
the transcontinental trip, and hence not returning home
until the spring of 1916. The plan was, briefly, to dis-
embark in the Weddell Sea region, then recently ex-
plored by a German expedition under Filchner; leav-
ing a depot party on the coast, the leader and five
companions were to travel overland 1,700 miles to Ross
Sea, where they were to be met by a party sent out
for that purpose in another ship. The Weddell Sea
party sailed in the *“ Endurance,” the Ross Sea party
in the “ Aurora,” and both were equipped with radio
outfits.

Subsequent events have been a series of disappoint-
ments to the explorers’ friends and well-wishers. what-
ever they may have been to the expedition itself. The
departure was, in the first place, so much delayed that
when, after a halt at South Georgia, the *“ Endurance ”
finally entered the ice, in January, 1915, it was already
evident that the transcontinental journey could not be
made that season. The * Aurora” left Australia in
December, 1914, and, as is now known, made a landing
in Ross Sea late in the following month. Neither ves-
sel returned, after landing parties according to sched-
ule. Moreover, the following (southern) winter went
by, and nothing was heard from the expedition by
wireless. Then another season of navigation passed,
and at the very end of it—late last March—the ‘“ Au-
rora” was reported by wireless to be limping home-
ward. 'In May, 1915, a blizzard drove her from her
moorings, leaving a number of men on shore and
unable to rejoin the ship. From that time until
the middle of last March she had drifted in the
pack ice.

The present situation is, therefore, that while a por-
tion of the Ross Sea party is on land, and has probably
been able to accomplish something in laying depots over
the barrier ice in anticipation of the arrival of Shackle-
ton and his companions, it is certain that such members
of the expedition as are at Ross Sea must remain there
for another year, Meanwhile, nothing at all has been
heard from the Weddell Sea party or its ship, the “ En-
durance,” and their fate will remain unknown until
next winter, unless they should succeed in establishing
wireless communication with the outside world. It is
not even known whether Shackleton’s party ever suc-
ceeded in setting foot at any point on the Antarctic
shore.

Lieut. Filchner and his party, who entered Wed-
dell Sea in December, 1911, were unable to effect a
landing, but their ship was caught in the ice and drifted
helplessly until the following November,

If Shackleton is on land, and has not come to grief
in an attempt to cross the continent, the unforeseen
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prolongation of his stay in the Antarctic will probably
have no serious consequences, but will, on the other
hand, afford the expedition an opportunity to carry out
more extensive explorations than were originally
planned.

Fortifications of the Future

NE of the most startling surprises of the Euro-
O pean War, not only to the laity, but to military

men as well, was the comparative ease with
which the big guns of the Germans battered down
fortifications, such as those of Antwerp, which had
been considered practically impregnable. Under the
iron hail from the ¢ 42-centimeters,” massive ma-
sonry reinforced concrete crumbled like heaps of sand
before a flood-tide. As a result, the entire scheme
of defensive fortifications all over the world will
undoubtedly undergo serious modification. Naturally
enough, nowhere more than in France has the sub-
ject received grave and anxious consideration. Al-
ready a well-known army man, Lieut.-Col. Boissouet,
has contributed an article upon the subject to the sup-
plement of a leading French encyclopedia. His conclu-
sions are based on a careful study of present conditions
and will doubtless be of peculiar interest to all the ad-
vocates of “ preparedness” in the United States. He
declares that the number of fortresses will doubtless be
greatly reduced, while those that remain will be en-
tirely reconstructed at an enormous expense. He ad-
vocates the razing of those not thus rebuilt according
to modern ideas, on the ground that their conservation
in their present condition would be more dangerous
than useful. Moreover, the sale of the sites of the
latter would help to defray the cost of rebuilding the
former.

The main features of the newer style of defensive
constructions are systems of connecting trenches and
magazine batteries completely buried and masked, and
protective networks of wire. He continues: *“ The in-
fantry works will be analogous in dimension and or-
ganization to a German fortress (feste), in which
there is neither a fort nor armored batteries; there will
be a few batteries for the defense of the works and the
concrete shelters, but these will be completely buried,
with no projection above ground. The shelters, of re-
stricted dimensions, will so far as possible receive light
and air from the side towards the interior of the for-
tress. The line of combat will be constituted by works
of this type, mutually flanking each other as well as may
be. The batteries meant to oppose the attacking batteries
will, as a general rule, be placed behind the infantry
works. They will be simple earthed batteries, com-
pletely hidden from view, but close by them will be
magazines for munitions, and shelters for the various
troops.

These magazines and shelters will also be subterranean,
concreted, and so constructed as not to reveal their em-
placements upon the surface. They will be of small size,
but numerous, so that the destruction of one will not be
of too serious consequence.

“ All the infantry works, the ‘batteries, the shelters,
and the magazines, will be connected with each other
by subterranean passages.”

As regards the armament of such a fortification the
author observes that it must consist of a large number
of guns, which need not, however, be of large caliber,
since they will not be directed upon heavy ma-
sonry and concrete. However, they must be well
munitioned.

He estimates the expense as exceedingly high, not so
far as concerns the cost of the trenches and the wire,
but first because of the great extent of territory cov-
ered, and second because of the indispensably large
number of magazines, shelters, and communicating pas-
sages required.

“ Each place must cover extensive territory for sev-
eral reasons, the principal one being that usually each
intrenchment will have a town or city in its interior.
It is not to protect such towns (with the exception of
Paris), that these fortifications will be constructed ; it
is because the reasons that conduce to such fortification
of any position——-such as its being an important
junction of roads, a convenient crossing point of a
river, etc.—are the reasons which have naturally led
previously to the foundation and growth of a city
thereat.”

In outlining these requisites for the forts of the
future, Lieut.-Col. Boissouet has been guided by the
reports of the commissions of Bourges and Chéilons in
1886 and 1881, by the proposals of Gen. Langlois, by a
study of the siege of Port Arthur, and by conditions
actually obtaining in the present war. He concludes
with the observation that when the contemplated recon-
struction is undertaken after the close of the war, the
first” thing to be decided upon, independent of all stra-
tegic consideration, is the number of fortresses to be
constructed, reminding his readers that since each will
require a large and solid garrison it is advisable to have
as few as are indispensable.
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Electricily

Self-Regulated Electric Iron. — Equipped with a
simple form of thermostat, there has been introduced
an electric iron which automatically maintains its tem-
perature at any desired point. Adjustments in tem-
perature are effected by turning the knob, after which
the thermostat member turns off the current when the
heat exceeds the limit set and again closes the circuit

when the temperature falls slightly below the lower
limit.

Flashlamps and the War.—Attention has been called
before in the columns of this journal to the wide. em-
ployment of electric pocket lamps by the fighting men of
Lurope. According to a recent statement in the Daily
Mail, it is learned that two London firms have pro-
duced between them no less than 2,000,000 batteries
during the past year. Prior to the war only about

50,000 such batteries were made in the entire United
Kingdom.

Specific Current Consumption of Gas-Filled Tung-
sten Lamps.—In a recent issue of the Electrical World
there appear the results of a series of experiments made
by Ralph C. Robinson on gas-filled tungsten lamps. The
experiments reveal that while the mean horizontal
watts per candle-power are very different for different
mountings of the filament, the watts per spherical
candle-power are practically constant, about 0.8. The
mean horizontal watts per candle-power were as follows
for the different filament mountings: V-shaped, 0.66;
vertical, 0.595; horizontal, 0.082, and diagonal, 0.635.

Two New Patents on Lamp Filaments.— There has
been granted to a Baltimore inventor a patent covering
the use of satisfactory alloys of zirconium and iron in
the making of tough, malleable and ductile lamp fila-
ments. It is stated that these filaments also possess
the property of selective radiation and have a high
degree of luminosity at relatively low temperatures. A
patent has also been granted to a Swiss inventor, cover-
ing the preparation of tungsten for lamp filaments. By
means of a resistance furnace the tungsten is fused to
a perfectly liquid condition and then rapidly cooled by
air blast. It is claimed that the process makes the
tungsten exceedingly malleable and ductile.

The High-Rate Discharging of Storage Cells
was the subject of a paper read by Joseph H. Tracy,
assistant chief engineer with a leading accumulator
manufacturer, before the New York Section of the Elec-
trical Vehicle Association recently. In this paper he
pointed out that by lowering the discharge rate of a
battery each time it appears to be discharged, consid-
erably more ampere hours can be obtained from it than
by continuing at the higher rate. The ability of a
storage battery to discharge at a high rate was demon-
strated when the speaker short-circuited a 70-amp. cell
for several minutes, allowing a short period for re-
cuperation, and then discharged again at a high rate.
The current started at about 3,000 amp. and dropped
gradually during each discharge.

Carbon Consumption of Electric Arcs.— A paper on
this subject was read before the Royal Society recently
by Prof. W. G. Duffield, who described experiments to
determine the amount of material lost by the poles of
a direct-current carbon arc under different conditions
of current and arc length. For a given current the
carbon consumption of both the anode and the cathode
increases with the arc length until a constant value is
reached. Using long arcs the consumption per coulomb
decreases with increasing current; the ratio of anode
to cathode consumption is about 1.5, increasing slightly
with the current. The author also concluded that the
loss of an atom of carbon from the cathode of a very
short carbon arc is accompanied by the transfer be-
tween the poles of a quantity of electricity equivalent
to four electronic charges, and that in long arcs the
loss is due to this essential carbon disappearance plus
a quantity due to combustion.

Electrically-Operated Typewriter.—There has re-
cently been placed on the market a typewriter of stand-
ard design which is equipped with special mechanism
so that form letters may be written automatically from

a perforated paper record or master sheet. The paper-

records are perforated on another machine provided
with a standard keyboard. The automatic typewriter
is operated by a 1-20th horse-power electric motor, and
if desired the auxiliary mechanism can be disengaged
and the typewriter used in the usual way. Thus it
is possible to fill in the name and address of the per-
son for whom the letter is intended and then start

the paper record mechanism running for the balance of -

the letter. Further, the mechanism can be shut off
at any point and a special sentence or paragraph in-
serted. Obviously, the work produced by this machine
is identical with that produced on the conventional type-
writer, hence is accorded the same attention by the
recipient as would a personal letter. The new machine
is said to write at the rate of 130 words per minute.
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A Remarkable Collection of Old Pianos European
and American, including a number of examples dating
from the latter part of the 18th century, has been pre-
sented to the U. S. National Museum by Mr. Hugo
Worch, of Washington, D. C. Seventy instruments have
been thus far turned over to the museum, and to this
collection will be added several hundred photographs,
showing every phase of the pianoforte industry prior to
1850, making a unique assemblage of material on this
subject.

An Echo of the * Karluk’ Disaster.—The Depart-
ment of the Naval Service, in Canada, has published in
tull the diary of Captain Bartlett, master of the Arctic
exploring ship “ Karluk” of Stefansson’s expedition,
from July 13th, 1918, when he took command at Nome,
to April 22nd, 1914, when he arrived at Cape Serdze,
after his hazardous crossing of the sea ice from Wrangel
Island and a subsequent journey along the Siberian
coast. It also includes a summary of later events, in-
cluding the rescue of the survivors of his party from
Wrangel Island. It is accompanied by a sketch map
showing the drift of the ‘ Karluk.”

Altitude of the Aurora.—An instructive diagram is
published in Nature of March 2 by Carl Stormer, which
shows at a glance the distribution with respect to alti-
tude of hundreds of auroras, determined by means of
simultaneous photographs from the two stations Bos-
sekop and Store-Korsnes, during the aurora expedition
of 1913. In all about 2,500 determinations of altitude
are shown by dots in one small diagram. Very few
dots are seen below the level of 90 kilometers, while
a vast majority lie between 100 and 110 kilometers. An
extremely small number of altitudes exceeded 200 kilo-
meters, though three appear to have been above 300.

Latin as an International Language.— A letter
from Sir Lauder Brunton, recently published in Nature,
advocating the use of Latin as a living international
language, has aroused considerable interest and called
forth many comments, of varying tenor, from the read-
ers of that journal. One of the arguments put forth
in behalf of this plan (which is by no means a novel
one) is that it would reconcile the conflicting claims of
classical and scientific education. We are much in-
clined to doubt, however, whether it would have any
such result. A Latin fully adapted to modern needs
would probably be so unlike the classical tongue that
the humanist would contemptuously disown it.

Subantarctic Cruise of the ‘* Carnegie.””—Thelatest
magnetic survey of the ‘ Carnegie ” has taken her into
far southern latitudes. She left Lyttleton, New Zealand,
December 6th, 1915, and the latest letter received from
her commander is dated from King Edward Cove, South
Georgia, where she arrived January 12th, 1916, During
the voyage search was made for Dougherty Island, but
although the vessel passed within 3 miles of its charted
position it was not visible from the masthead. Captain
Ault states that it has either been very much mislocated,
or it has disappeared, or possibly it was an ice-island.
Magnetic observations were made daily, in spite of
storms, rain, snow, fog and prevailing cloudy weather.

Qualities That Indicate Hardiness in Apple Trees.—
Messrs. S. A, Beach and F. W. Allen, Jr., have recently
carried out extensive investigation in Iowa to determine
some satisfactory index for distinguishing hardy apple
trees before they are old enough to fruit. According
to the Eaperiment Station Record, the results of these
studies as a whole suggest that there is a rather close
correlation between hardness of wood and ability to
withstand cold, though the variation from this rule is
great in some cases. A large amount of stored starch
in the pith and medullary rays is another frequent
accompaniment of hardiness, as is also large, thick
petals. The length of season required by the tree to
mature the season’s growth appears to be the best index
of hardiness. None of these features, however, appears
to be conclusive.

Studies of Marine Fog made during May, 1915,
aboard the ice-patrol cutter ‘“ Seneca,” were described
by Mr. P. V. Wells, of the Bureau of Standards, at a
recent meeting of the Philosophical Society of Wash-
ington. Measurements were made three times daily of
the number of persistent nuclei in the air per cubit
centimeter, by the corona method of Barus. The num-
ber was found to be never less than 400, normally 1,000,
and on three occasions as high as 50,000. The nuclea-
tion was generally high in cyclonic areas, leading to the
inference that the nuclei at sea are chiefly salt
particles; 1. e., evaporated spray. The amount of water
in a cubic meter of fog was found, by evaporating the
fog electrically and measuring the humidity at the
higher temperature, to be 0.7 gram. The fog particles
were found to have a diameter of the order of .0005
centimeter. A rise of 1.4 deg. Cent. in temperature
would dispel this fog, and therefore a slight tempera-
ture “inversion ” resulted in a shallow fog, not extend-
ing as high as the masthead.
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Indusirial Efficiency

Driving Screws by Compressed Air.— A leading
American automobile manufacturer has found it ad-
vantageous to install a compressed air device for driv-
ing wood screws and machine screws and nuts. The
compressed air engine can be fitted with any attach-
ment best suited for the work at hand. It is reported
that a saving of 75 per cent in labor cost over the usual
manual operation has been effected by the installation.

Industrial Preparedness in Holland.—Industrial
preparedness for the Netherlands is being advocated by
the Netherlands Exportblad, published in Amsterdam.
It calls attention to the great extent to which the
Netherlands has been dependent upon the manufactures
of other countries, and recommends that trade guilds
be formed and presided over by practical experts in
machine building, shipbuilding, paper making, brewing,
and other lines, where the youth of the country may be
trained to these pursuits.

Increasing Motor Truck Efficiency.— In a recent
issue of Factory a contributor suggests a simple yet
most efficacious method of securing greater service
from any motor truck. He recommends the use of a
number of crates or tubs, which can be loaded at any
time and handled by a derrick which places them on
and removes them from a motor truck. Thus the motor
truck becomes practically independent of loading op-
erations and the minimum of time is spent in loading and
unloading. If & trailer is used in conjunction with a
motor truck, this system of loading is even more effective.

Cigars and Cigarettes —and Fires.—During the
past year it is reported that there were 1,306 fires
caused by cigars and cigarettes carelessly thrown away
in New York alone. The average loss per fire during
1914 was a little over $569, and if each fire resulting
from cigars and cigarettes and other similar causes
should equal this sum the total loss due to carelessness
would be about $743,114. Carelessness with matches
during the year 1915 resulted in no less than 1,314 fires
as against 1,248 such fires in 1914. Ordinances have
been put into effect in New York with a view to lessen-
ing the number of fires arising out of carelessness.

Government Employees Edit Magazine.— Once a
month it falls to the lot of employees in one of the
nine bureaus of the Interior Department of the National
Government, who are members of the Home Club of
Washington, to edit The Home Club Bulletin. The
March issue, for instance, has been edited and published
under the supervision of members in the U. S. Patent
Office and contains 24 pages devoted to subjects of
particular interest to members of the club. Aside from
the pleasure which the employees of the Interior De-
partment find in this new task, the change which it
affords them from their routine work may well be con-
sidered of material benefit to them.

The Phonograph as an Industrial Coach.—
There exists a dry-cleaning establishment in Cincin-
nati, Ohio, that gives its employees music at frequent
intervals, with the object of speeding up the workers.
There are some 300 workers in the plant, and the firm
has installed a sufficient number of phonographs to
provide music for them all. It is reported that in the
pressing room the girls swing their irons over the work
to the tune of popular marches and songs, and that much
of the monotony of the work is eliminated by the
music. The manager of the plant states that this novel
idea in industrial efficiency originated in South
America.

Corrugated Cardboard Boxes vs. Wooden Boxes.—Be-
cause of their many advantages over wooden boxes in
the shipment of small articles, corrugated cardboard
boxes are rapidly replacing the former. Although the
cardboard boxes are strong enough to withstand heavy
pressures, they weigh considerably less than a wooden
one of the same size, hence they effect an appreciable
saving in express or freight charges. Furthermore, the
cardboard boxes, because they can be folded flat and
stored in that shape until used, occupy but little space.
As a typical example, it is reported that 3,000 card-
board boxes have been stored in a space which for-
merly accommodated but 260 wooden boxes of the
same capacity.

Fuel Conservation on Railroads.—Writing in the
Rock Island Empleyes’ Magazine recently, D. B. Sebas-
tian discloses a number of interesting facts regarding the
huge coal consumption of this representative American
railroad, as well as the vast opportunities for economy
and careful methods of handling in this branch of rail-
roading. He states that the Rock Island railroad an-
nually requires approximately 100,000 cars of coal to
operate its trains. The fuel bill for the year 1915 was
$6,531,592. One shovelful of coal saved out of each ten
shovelfuls,swhich is not a difficult or impossible achieve-
ment in view of the existing wasteful methods of firing
locomotives, would effect an annual saving of $653,-
159.20 without impairing in any way the efficiency of
the railroad.
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Arrangement of a small, single-tube furnace Laboratory at the development plant, showing the type of distillation apparatus
used in testing cracked oil. It is imperative that the oil produced be

in the first_experimental piant of the
Rittman process

HE widespread and practically universal use of sta-

tionary gasoline engines, automobiles, farm tractors,
motorcycles and numerous other gasoline-consuming ma-
chines renders any limiting or restricting of the motive
agency, however it may be brought about, of great, if
not vital, interest to practically everyone. So it is that
the increased cost of gasoline presents a serious problem
{o automobiling, from the standpoint of the manufac-
turer all the way down the line to the ultimate con-
sumer.

Conservation of the gasoline supply truly strikes the
very heart of the entire automobile and allied indus-
tries. It comprehends not only the initial seeking for
the treasure, but also the ultimate use of the refined
product. Thus it begins with the drilling of the wells
for the crude petroleum and extends throughout the
industries even to the necessity of collecting statistics
covering the petroleum and gasoline demand so as better
to enable the producer to control his output in ac-
cordance with market conditions. Conservation also
comprises the careful usage of the refined product and
the avoidance, as far as possible, of wastage in the
consumption of crude oil where other heating mediums
can be utilized instead.

Within the limits of this article it is difticult to dis-
cuss in a technical way all of the problems that con-
front one seeking the conservation of gasoline. Con-
sider, for instance, the opportunities of improvement in
the production of the raw material. Existing processes
of extracting oil from the earth leave much oil in the
sands. This loss is still further increased if the wells
a#re not properly drilled and cased to exclude water.

tested at frequent intervals

Prior to the entry by the Bureau of Mines of the
Oklahoma field it was considered impossible to drill oil
wells through high-pressure gas sands without wasting
the gas. As a consequence, in the development of the
Cushing field less than 10 per cent of gas has been
utilized, and the remaining 90 per cent of gas which is
allowed to go to wasle is estimated conservatively to
be worth $15,000,000. Obviously, there should be a rare
opportunity for improvements tending to better the
drilling of wells and the subsequent handling of the oil
and gas. There are also opportunities for improvement
in connection with the storage of oil to prevent or lessen
evaporation, as well as in the separation of the oil and
the gas where the two occur together under high pres-
sure, by means of traps or other devices which would
permit the recovery of the gasoline before the gas is
used for fuel purposes.

The Bureau of Mines, among other things, suggests
a stoppage of the wasteful burning of petroleum under
boilers. It also discourages the use of crude oil in the
making of artificial gas.” It recommends in no uncertain
words the discontinuance of the practice of burning oii
in cases where substitute fuels are available. The
waste not only of oil but also of natural gas, believed to
be readily preventable, now exceeds millions upon mil-
lions of dollars annually. This waste is not only incident
to the loss of petroleum as a result of mixture with water
and the loss incident to prematurely-abandoned wells,
but also o the tremendous waste from gushers and
other sources of supply difficult to control under exist-
ing systems of operation.

The Secretary of the Interior has suggested in a

Arrangement of condensers for multiple tube
furnaces in an installation of the
Rittman process

communication to Congress several ways of relieving
the situation, such as the use in internal combustion
engines of heavier distillates approaching kerosene and
involving the use of a successful kerosene carburetor.
He also urges the general use of cracking processes by
which gasoline may be produced from kerosene and
other less valuable petroleum oils, apart from the quan-
tity of gasoline already distilled from the original min-
eral oil. Views of an installation for treating oil by the
Rittman process accompany this article. Details re-
garding the process appeared in the March 20th, 1915,
issue of the SCIENTIFIC AMERICAN. Another of his sug-
gestions is the development of gasoline substitutes, such
as benzoin, and the utilization of oil-shale as an al-
ternative source of gasoline. While it is true that the
development of the gasoline engine as used in motor
vehicles has had for one of its features the steady in-
creasing of the mileage per galion, still this has failed
to prevent the steadily increasing demand due to the
enormous increase in the production of motor cars.

Students of the subject are realizing more and more
the importance of some reliable collection of statistics
relating to the entire field. This is accomplished, in a
way, by several departments of the Government, includ-
ing the Geological Survey, the Federal Trade Commis-
sion, the Census Bureau, and the Bureau of Mines. It
is believed, however, that the time is near at haud
when some bureau of the Government will be especially
charged with ithe reliable collection of statistics and the
publication -thereof, so that they may be readily avail-
able to all interested in the industry.

(Concluded on page 492)
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Section of the roofed-over tracks at west 145th street showing a ramp leading to

the motor boat basin

Typical section in the neighborhood of west 42nd street, showing connection with

the proposed new piers

Proposed Improvement of New York’s Hudson River Front

Eliminating Railroad Operation at Street

NEW YORK CITY bas had occasion to regret sin-
cerely the granting of a franchise to the New York
Central Railroad, many years ago, for a street level
line down the west shore of Manhattan Island and
through the busy section of the city to St. John’s Park.
It has been paying in blood for this hastily given fran-
chise. The yearly death toll has empbasized the press-
ing necessity of eliminating the railroad from its street
grade. Aside from this, the railroad bas proved an
eyesore along the beautiful park sections lining the
Hudson River. Riverside Park might more properly
be called Railroadside Park, for it is separated from
Hudson River by lines of car-filled tracks.

For some time efforts have been made to remove
the objectionable features of the line. In the SciEN-
TIFIC AMERICAN of May 6, 1911, we published plans
then proposed for running the tracks of the New York
Central Railroad underground through Riverside Park
and providing elaborate dock facilities near the lower
end of the park, which would facilitate the handling
of freight between rail and steamship lines and across
the river to the railroad terminals in New Jersey.

A far more satisfactory plan has just been made pub-
Jic by the Board of Estimate’s Committee on Port and
Ferminal Facilities, and public hearings are now being
held on the plan. It provides for putting the tracks
underground through the park and residential sections
and placing them on an elevated structure through the
commercial sections. This will give the city a prac-
ticully continuous parkway from 72d Street to Spuyten
Duyvil, with no unsightly railroad line to mar its

beauty. Riverside Park will be extended to the river
front throughout its entire length, and there will be
no commercial exploitation of the shore line. Even
such plers and structures as now exist will be reduced
or removed altogether.

Below Spuyten Duyvil, Inwood Hill is to be con-
verted into a park. The Harlem ship canal will be
crossed by a new swing bridge connecting with tracks
that pass into a tunnel through Inwood Hill. Witbin
the covered section from 151st Street to 133d Street
the railroad will construct a freight yard. Manhattan
Street will be crossed by a viaduct, and the tracks wiil
then plunge underground again through the Riverside
section. At 59th Street the line will emerge from the
ground and be carried on an elevated structure for
the rest of its course down to Canal Street, where a
new terminal is to be built. Connection will be made
between 50th and 42d Streets with the proposed new
piers, the trains entering the plers on an upper level.
Provision is made for the city to build two tracks
paralleling the New York Central tracks from 59th
Street south to 30th Street, using part of the Central’s
structure. A marginal way is also allowed on the west
side south of 30th Street for the construction of a
niunicipal railroad terminal. South of West 30th
Street the New York Central lines will run through a
private right-of-way and will be completely screened
from view except for street crossings.

Between West 39th Street and West 30th Street,
where the raiiroad now has a large yard, provision for
entrances into the upper story of the reconstructerl

Grades

30th Street yard has been made. This line will be kept
sufticiently inshore to allow the lengthening of all piers
between 41st Street and 30th Street, to 800 feet.

The West 30th Street yard, which covers the area
from West 37th Street to West 30th Street between
11th and 12th Avenues, and several additional blocks
west of 11th Avenue, will be also entirely rebuilt, with
great incidental advantages to the city. The railroad
plans to build a double-deck freight terminal designed
to handle immensely increased business. At present
three streets are entirely closed to traffic and the re-
maining streets in the section are crossed by dangerous
surface railroad tracks. According to the new plan,
all grade lines east of 12th Avenue are to be eliminated
and streets now closed are to be opened to the water
front.

The main cost of this great engineering undertaking
will be covered by the New York Central Railroad.
According to the report, real estate valued at about
$11,000,000 will be transferred to the New York Cen-
tral, which will be offset to a large extent by the trans-
fer of real estate valued at about $5,000,000 to the city.
However, most of the city’s contribution consists of
sub-surface easements and rights to cross streets on a
slightly elevated structure, and similar grants of com-
paratively little value to the general public, whereas
{the benefits it will receive from the real estate trans-
ferred by the railroad will be of value to the whole
city.

The city wil! make no money c¢ontribution whatever.

(Concluded on page 494)

Section through Riverside Park above Grant’'s Tomb showing how the park will extend over the New York Central tracks to the river
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Strategic Moves of the War, April 28th, 1916

NE of the great surprises of the war resulted from

the landing last week of Russian troops in France.
No positive figures as to their number have been avail-
able, but it is estimated that the force consisted of ap-
proximately 20,000 men. A second expeditionary force
is reported as landed in France.

From seemingly authentic sources it is also reported
that the Russian government contemplates placing at
least 250,000 Russian soldiers upon French territory
within a few weeks.

If this be true it furnishes considerable food for
thought. The sailing of the expeditions had been kept
a profound secret except to the members of the Entente
general staffs, and much speculation as to the exact
meaning of this feature of war’s development resulted.
The consensus of opinion of military observers, founded
upon the slight data available, was that Russia wished
to demonstrate her full allegiance to the Allied cause.

Some observers, principally of Teutonic sympathies,
professed to see an indication of French weakening,
for they argued:

“France has lost so many men that she has been
compelled to draw on other resources to supply her
losses.”

This, on the face of it is out of the question. France
with at least 3,500,000 men available for service oecu-
pies not more than two thirds of the west-
ern line, the British having taken over

By Our Military Expert

indication points to the launching of an enormous of-
fensive by the Entente some time within the next few
months. To be of any value this attack must be made
on a titanic scale, and the losses which such an attack
must sustain must be measured by the losses Germany
has experienced at Verdun.

If any such gigantic attack is to be made there must
be sufficient men available for immediate service, a
portion to remain effective for carrying an attack
through many successive lines of trenches after deduct-
ing the stupendous losses which must accompany it.
If this attack be launched on the front of, say a hun-
dred miles, allowance must be made for losses averag-
ing 20,060 men a mile of front—a total of 2,000,000
stricken men. And other millions must remain avail-
able, organized, to hold and consolidate the positions
won at this awful cost. Russia’s quarter of a million
effectives in France may therefore really constitute,
with their brothers of the west a resigned sacrifice on
the altar of Mars—* Ave Ceesar Imperator.”

There has been much speculation as to the where-
abouts of England’s acknowledged 4,000,000 men under
arms. While the British have taken over a consider-
able sector of the French line, in addition to their
occupation of the Flanders front, an observer but re-
cently returned from abroad reports with reasonable

little to offset the great advantage of interior lines
which the Central Empires possess.

It is impossible for the Entente to shuttle troops
backward and forward with anything like the ease
and effectiveness which Germany has enjoyed. The
German military railway system, while but a unit in
the practically perfect military machine, has been the
key to Teutonic success to date.

To help render this advantage less great—it cannot
be voided—it seems imperative that when an allied
offensive is undertaken, it must be assumed on every
front, that troops may not be detached and massed by
the Germans at will.

Spring, with its weather benevolent to military op-
erations, is almost here, and the auspicious time for
such an offensive seems near at hand. The eastern
lines are still held immovable by the thaw; this is the
condition which has safeguarded Germany in detaching
powerful forces from the eastern lines to use against
the west. But if reports as to Russia's ‘“ come-back ”’
are true, the day is not far distant when the eastern
line must be occupied in force to withstand assault.
The tremendous Entente forces at Saloniki are not
held there for amusement. The comparatively recent
conference of the Italian Generalissimo with the Allied
Powers That Be, with the summoning of additional
Italian classes to the colors, seem to im-
ply that at least there will be no abate-

the remainder to some distance south of
the Somme River, thereby releasing
French troops for service at Verdun.

There is, however, a larger and more
significant aspect to the case. Russia's
hordes are countless: far in excess of
what her munition factories can now
equip. As France and England are in
a much better case, so far as equipment
and its manufacture is concerned, they
are naturally desirous of aiding their
Eastern ally in every way by sharing their
resources with Russia.

Report has it, then, that arms, equip-
ment and munitions are to-day assembled
in France for these Russian troops. In-
stead of sending these supplies into Russia
through Archangel or Vladivostok, both of
which ports are extremely distant from
France and inaccessible as well, Archangel
being held in a grip of ice throughout the
winter, it is far easier to equip these men
in France. Comparative paucity of rail-
way service in Russia renders the han-
dling of such imports difficult in the ex-
treme.

The greatest significance of this move-
ment, however, is that it seems to indicate
the probable course of Entente action in
the near future.

If Russia does send this powerful army
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ment of activity on the Italian line.
These are necessary concomitants to as-
sumption of the offensive in France.

The coming of the Russians to France,
therefore, seems to herald activities in
the near future on a scale greater than
ever before.

The Current Supplement

HOSE who last year read the lectures
of Sir J. J. Thomson on Atoms and
Ions, before the Royal Institution, will be
pleased to learn that this noted scientist
has delivered another important series
of lectures in which he sets forth modern
views on physical science in the same
lucid manner which has made his pre-
vious discourses so popular. The sub-
ject of the present lectures is Radiations
from Atoms and Electrons, and the first
appears in the current issue of the SciEn-
" TIFIC AMEBRICAN SUPPLEMENT for May 6th,
No. 2105. An important enterprise of the
s
rc ’!J
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Department of Agriculture for the beneiit
not only of the farmer, but of the public
as well, is described in Reducing Our
Waste in Eggs, which is accompanied
by explanatory illustrations. Aeroplanc
Struts describes and illustrates various
methods of making these important parts
of flying machines. The Bagdad Railway
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of men to the west, deduction is forced
upon one that the main effort for decisive
action in the war will take place on the
western line.

Verdun has demonstrated the character of the dead-
lock which exists in this theater of war. With mag-
nificent courage, determination and impeccable mili-
tary skill, Germany has hurled her legions fruitlessly
against a rock-like defense.

After the first weeks of the Verdun assault wherein
considerable ground was conceded by the French be-
cause the higher military authority had decided not to
defend the salient east of the Meuse, moral and polit-
ical considerations caused a reversal of military policy;
and at the eleventh hour of the defense it was con.
cluded that the line east of the Meuse be held.

The outcome to date speaks for itself. The French
iine has scarcely been dented since this decision was
taken. It now seems as though Germany had bent
every military resource in the attempt to gain a deci-
sion at this point, and it also seems almost a foregone
conclusion that Germany cannot break the French line
here. France opposed Germany with between one
third and one half the number of troops that were en-
gaged in the assault; the losses of the latter were
absolutely appalling.

Therefore, Germany’s efforts have gained practically
nothing but the admiration and respect of a fascinated
world, in tribute to her magnificent organization and
the wonderful fight she has put up.

With the lessons of the Verdun attack fresh in mind,
fully digested by the allied general staff, it is easy to
see, and reasonable too, why even the millions of troops
possessed by France and England should be re-enforced
by contributions of men from their eastern ally. Every

Where French, British, Belgian and Russian troops are striving to reach a decision

with the Teutonic Allies

authority that there are no more than 1,500,000 British
troops upon the continent. A scattered few are in
Mesopotamia, Egypt, and in other portions of Africa;
a more numerous body is within the lines of Saloniki.
This leaves a force of at least 2,000,000 men in England
to-day, undergoing and having undergone an intensive
course of military training. This same observer says
that it is generally known abroad that this British
force is being held in hand solely for the launching of
the grand offensive. - France has classes not yet called

to the colors, while there are enormous bodies of or-

ganized, trained troops in France to-day which have
never fired a shot in this war; they, too, are being pre-
served for the offensive. '
It is common knowledge that the losses must be ab-
solutely staggering when “ The Day ” arrives. There
will probably be need of every available man, and
Russia seems to be supplying her quota for the
slaughter, in addition to maintaining her own in-
dividual lines on the eastern front and in Asia Minor.
It has occasioned considerable surprise that Russia
was in such condition that these men could be spared.
The deduction is forced upon one that her circum-
stances must be even better than currently reported.
With a time-distance between Russia and France, via
Vladivostok, of over a month, by Archangel somewhat
less, the detachment of Russian troops is irrevocable.
There can be no calling them back should Russia her-
self need aid, for, if any such crisis threatened, it must
culminate before they could be shifted. The fact that
Russia is sending troops to France, therefore, does
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and the European War gives valuable
information on a subject about which
there has been much inquiry of late.
Teaching Scientific Forestry tells of the
valuable work done by a state institution in conserving
one of our most important natural industries. The
article is profusely illustrated. Great Electro Magnets
gives many details and much information about a
wonderful instrument proposed for the University of
Paris, and it is accompanied by numerous diagrams.
Other important papers in this issue are Physical and
Mechanical Factors in Corrosion, The Effects of Elec-
trolysis on Uwnderground Piping Systems; The Food
Supply of the German People; Sunlight a Necessity for
the Maintenance of Health; The Trensport of Material
im the Form of Dust and a Mechanism of Protection
Against Bacterial Infection.

Periodical Devoted to the Study of Soil
ITH the January, 1916, issue, a new publication
known as Soil Science and devoted to problems in

soil chemistry, soil biology and soil physics has made its
initial bow. While it is admitted that scores of technical
papers on the various phases of soil fertility appear in
the course of each year as station research bulletins or
in publications devoted to chemistry or agriculture, it
is claimed in an introductory note appearing in the
first issue of Soil Scicnce that under existing conditions
the soil investigator is put to much inconvenience in
keeping before him all the most important papers on
soil research. In the present publication it has been
aimed to gather within its covers each month the re-
sults of soil research.

Soil Science is published by Rutgers College, New
Brunswick, N. J., under the editorship of Jacob G.
Lipman.
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@Correspondence

{The editors are not responsible for statements made
in the correspondence column. Anonymous communi-
cations cannot be considered, but the names of corre-
spondents will be withheld when so desired.]

Stream-line Bullets in Flight
To the Editor of the SCIENTIFIC AMERICAN :

In your paper of April Sth I notice that Major Alston
Hamilton, of our Coast Artillery Corps, makes the
statements: *“There is now a tendency to still further
modify the shape of the projectile by employing other
curves than simply circular arcs for the head, and, in
addition, tapering the rear portion of the projectile.”
And: “Tapering away the rear portion of the pro-
Jectile materially reduces these eddics; but, if carried
to extremes, it would cause the flight of the projectile
to become very erratic.”

I wish to call attention to the fact that this last
statement does not conform to the laws of nature, or
with what has been learned by aerostatic experiments,
which have shown conclusively that the true stream-
line shape, such as nature has given to birds and fish,
is the proper shape for swiftly moving bodies through
both air and water. It is therefore plain that the
true stream-line shaped bullet and projectile, which,
of course, would have to be used in combination with
a gas check cup or wad, is what we will have to come
to, to get the minimum air resistance. The metal gas
check wad, concaved in front to fit the tail end of the
projectile, should hold it straight and true while push-
ing it through the rifling, and there is no reason to
believe the projectile would fly erratically. It is con-
ceded that the projectile would fly with greater ve-
locity, then it would hold its spin longer, and after
spending would light head down.

Experiments made by Hiram Percy Maxim in trying
to produce a noiseless-flight bullet show that the “ whip-
lash ” crack is caused by the front end of the bullet,
which is a bow sound-wave. In a letter I received
from Mr. Maxim, written last November, he says:
“ We made bullets tapered at both bow and stern., We
found that they made the same crack noise that the
flat stern bullet made. Apparently the bow wave is
the cause of the bullet’s flight noise, and the shape of
the stern of the bullet will simply affect velocity of
flight. 1 believe we have a right to expect from the
‘cigar "-shaped bullet the advantages which you men-
tion. I would not be at all surprised to see such a
shape come into use for certain purposes. There is no
hope, however, that such a shape would have a
silent flight when the velocity exceeds the velocity of
sound.”

Mr. Maxim has likely done more experimenting in a
systematic and intelligent manner in this line than
any other one in the United States. Yet it seems that
he went no further than the so-called “cigar” shape.
He, however, had tackled only the problem of noise,
and not velocity. Yet he made gas check cups and
“cigar ” shapes, and found that there was an improve-
ment in velocity. Now, since velocity is what we need
for range, the air resistance is hereby solved as far
as we can solve it. I know of no experiments which
show that a true stream-line bullet or projectile, with
a carefully formeQ gas check cup, will fly “erratic,”
and cannot understand how such a conception could
be gained, unless cups that collapsed were used in such
experiments. In such cases the cup might pinch the
tail of the bullet too tightly to drop off easily and
evenly after leaving the barrel, or a too lightly con-
structed cup would not hold the tail true while pass-
ing through the barrel.
your publication, it would be timely as well as inter-
esting for you to procure from the Government informa-
tion as to these experiments. It would be interesting
to know why the true stream-line shaped projectile
would not be an advantage, since that shape greatly
reduces resistance, and it is admitted that the semi-
stream-line or ‘“cigar” sbape is decidedly advan-
tageous.

ErL1 E. GREGORY.

Central City, Ky., April 13, 1916.

The National Guard Problem

To the Editor of the SCIENTIFIC AMERICAN :

Referring to your editorial in April 15th issue, it
seems to the writer that you are wrong in your main
contention.

If Congress has been influenced in its action on the
Hay and Chamberlain bills by fear of the political
power of the Organized Militia, it has been scared by a
mere ‘ bug-a-boo.” The power of the National Guard
at the polls lies in the votes of the enlisted men and
lower commissioned officers who make up all but a
small part of its numerical strength.

The attitude of these men toward public matters has
always been, and always will be, that of all other
patriotic citizens. jach votes according to his con-
science and they do not vote as a unit. As far as

If, however, available for
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matters of defense are concerned, it is the writer’s be-
lief that if a poll of the Guard were taken, the vast
majority would be found lined up in favor of universal
compulsory service. No one realizes more acutely than
a guardsman that he is training himself and making
sacrifices while the other fellow is taking his ease, and
in many cases amusing himself by slinging mud at the
guardsman into the bargain. It, therefore, seems un-
fair to deny the militiaman a degree of public spirited-
ness at least equal to that of the average citizen out-
side of the Guard.

That the National Guard is deplorably inefficient in
some states is no reason to decry its entire personnel.
No one will contend, guardsmen least of all, that the
Militia system as it exists is the best for National de-
fense. It should not be forgotten, however, that the
men in the Guard have been working for years without
any reward, and it may be stated as a further fact that
they would continue to do so regardless of any action
that Congress may take. They have been striving to
make as good a force as possible under the system as
it existed. In some states they have succeeded much
better than in others and it may reasonably be believed
that under proper Federal control they all might ap-
proximate an equal and a higher standard of excellence.
Is it not conceivable that Congress may have been im-
pelled to its action by a belief that the Guard could be
thus improved by paying its members and then demand-
ing from them in return uniform effort and definite re-
sults in all the states? Such a conclusion is at least
as plausible as that which holds Congress to have been
dragooned by a money-hungry National Guard with its
phantom political power.

The writer is open to the charge of prejudice, hav-
ing heen a member of the National Guard of New York
State for over six years. My opinion is, therefore,
largely based on knowledge of those officers and en-
listed men with whom I have been brought in contact.
I give it for what it is worth. The members of the
National Guard of New York or any other state would
never be found voting en masse for the furtherance of
any measures against the country’s welfare, even though
a few dollars of pay were doled out to them.

CHas. N, MORGAN.,

3i7 1st St, Troy, N. Y.

Possibilities of the Transatlantic Flight
To the Editor of the SCIENTIFIC AMERICAN :

Having noticed in your current issue a note telling
of the second attempt of Messrs. Curtiss and Wana-
maker to cross the Atlantic in a single flight in a huge
triplane of the former’s design and construction, I
am writing you in order to point out the fallacy of
this undertaking and to show why the project is an im-
possibility at the present stage of development of. avia-
tion.

From newspaper articles it is understood that a new
attempt will be made to cross the Atlantic in a con-
tinuous flight of 30 hours’ duration. Without techni-
calities, I propose to show undeniable figures from the
leading accomplishments in aviation up to the present
time that the contemplated continuous flight is hardly
possible as yet.

‘What is required to be known is the weight, resist-
ance, and speed of the machine. With these data it is
immaterial what size machine is constructed, so long
as it is built upon aerodynamic lines. It is a recog-
nized fact that the average machine does not weigh
less than 11 pounds per horse-power; also that no
practical aero motor has as yet been constructed that
uses less than 0.6 pound of fuel and oil per h.p. hour,
and that the resistance at a speed of 70 miles per hour
of any machine built for the contemplated flight could
not possibly be less than one sixth of the weight.
Using these figures, we arrive at the weight per horse-
power as follows:

Fuel for 30 hours....18 pounds per horse-power

The machine ........11 “ ot ot
Pilot, etC.e.ovenn..... 1 4. i
Total ........... 30 “ “ “

The resistance of 1 in 6 is equivalent to 5 pounds per
horse-power, and as 1 hp represents 375 mile-pounds
per hour, the resistance of 5 pounds would be equiva-
lent to only 350 mile-pounds per hour, or 94 per
cent of 1 h.p., which is in excess of any propeller
efficiency.

Allowing for the reduction of weight from consump-
tion of fuel and oil during flight, the mean resistance
due to fuel can be reckoned as half, or 9 pounds, caus-
ing us to get 3.5 pounds in place of 5 as the head of
resistance of the entire machine, which equals at 70
miles per hour, 245 mile-pounds, or 70 per cent of 1 h.p.

These figures prove conclusively that the non-stop
flight across the Atlantic is beyond the present possi-
bilities, and this is further proven by the fact that no
machine thus far built has demonstrated that a speed
of 70 miles per hour has been possible under the above
conditions.
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With the data given, I challenge any one to show a
margin sufficient with which to accomplish the pro-
posed flight. This can only be done when motors
are developed having considerably less oil and fuel
consumption and with the resistance materially re-
duced.

It is inconceivable to me that any person having even
a slight knowledge of aerodynamics would lend their
names and indorse such an undertaking, and it is small
wonder that this Government is cautious in following
the many suggestions and proposals put to them by
some of our aero institutions.

GEORGE LANZzIUS.

New York, N. Y.

Galveston’s Seawall

To the Editor of the SCIENTIFIC AMERICAN !

In your issue of January 15th, page 76, under the
subject of * Protecting Galveston’s Seawall,” you pub-
lished some statements with reference to the storm of
last August and its results which we feel sure were
made without a full knowledge of conditions and which
do a gross injustice to this community.

You say: “Prior to the storm, which destroyed mil-
lions of dollars’ worth of property and cost hundreds
of people their lives,” etc. The property loss to Gal-
veston nowhere near approached a million of dollars.
The loss of lives within the protected area of the city
of Galveston was six, and none of these need of neces-
sity have been lost had the people exercised even due
diligence.

You say further: “ The force of the storm entirely
destroyed the beach, which is gradually rebuilding,
however, and lifted the huge rocks clear of the seawall
and hurled them in some instances across the boulevard
—just inside the seawall 100 feet wide.” No such in-
stance as this happened.

The rest of your story is interesting from a mechan-
ical or engineering standpoint, and had it not been for
these few lines in your story it would have been en-
tirely satisfactory, but these few lines, giving to the
world as they do an exaggerated idea of the situa-
tion, are detrimental to our community, and you will
agree I8 an injury, which I am quite sure was not
intended.

Although a great deal of relief was offered by out-
side sources at the time of this storm, Galveston de-
clined all such relief, and among her own citizens sub-
scribed and collected sufficient funds to take care of
all the relief of a public nature that was necessary at
that time. T'wenty-two thousand dollars was thus ex-
pended, and, of course, in cases of this kind there are
always more or less unworthy cases that obtain a por-
tion of the relief.

It is true, as a whole, there were millions of dollars’
worth of damage done, because the storm extended as
far north as Chicago, and it did more damage in New-
port, Ark., and cost more lives in that immediate vicin-
ity than it did in Galveston. It is also true that therc
were a great many lives lost if you will consider the
storm in its entirety and include all of the territory
that it affected, but the manner in which your article
is written leaves the impression that this tremendous
loss of property and life was occasioned in Gal-
veston, and it is with a view to correcting this im-
pression with you, and possibly for you to correct it
to your readers, that we are addressing you this com-
munication. May we have the pleasure of hearing
from you?

H. H. HAINES,
Secretary and Traffic Manager of the
Galveston Commercial Association.
Galveston, Tex.

Hints for Exporters

To the Editor of the SCIENTIFIC AMERICAN :

As a rider to the letter of Mr. E. Anderson on South
American trade, which went into details.

Business men of the U. S. A. who would acquire a
clientele in Down America should remember :

That the American expressions, Do It Now, We
Should Worry, etc., etc., apply only in the U. S. A.

That foreign customers expect you to do business
their way.

That business in Down America is done by the
formula: American way multiplied by 1x2x3x4.

That profits are based upon the equivalent of our
quarter-dollar the world over. You get nearly as much
as by the dollar system.

That you can meet every requirement of this trade
if you only will really try.

That you have every resource, ability, and equip-
ment of the U. S. A. at your back.

And that only tact, patience and thorough study of
your subject are necessary.

Your legislation, merchant marine, credits, etc., will
follow you, only really try.

H. M. HOLLMANN.

Brooklyn, New York.
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A corner of the miniature cave, with a large stalag.
mite pillar rising from the floor

Building a Cave at the American Museum of
Natural History
By Walter 1. Beasley

MOST realistic and instructive cave reproduction is

now being finished for the Geological Hall of the
American Museum of Natural History, New York. It
is a miniature of a remarkable newly-discovered grotto
Just explored in Weyer’s Cave, Virginia.

The cave reproduction is faithful in every detail,
which makes it at once an impressive and graphic
representation of the original one. It is replete with
beautiful and fantastic formations of

A member of the Museum of Natural Mistory staff
preparing the miniature cave

long, fourteen feet wide and eleven feet high.

The design, the construction of the artificial grotto,
and the arrangement and setting of the many stalag-
mites have been skillfully performed by William B.
Peters of the Staff of Preparation. Over a year of
critical and painstaking labor has been devoted to the
careful setting and assembling of the numerous stalag-
mites forming the interior.

Mr. Peters, along with an assistant, visited Weyer’s
Cave in Virginia in order to accomplish the difficuit
and somewhat dangerous task of dislodging and remov-
ing the weighty formations found on the floor and sus-
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Central section of the miniature cave, showing the
terrace-like formations

rended from the ceiling of the cave chamber. This un-

explored grotto, forming the original of the museum

exhihit, when opened up was found adorned with a

wealth of magnificent yellowish-red stalagmites and
(Concluded on page 494)

An Ice Mine That Freezes in Summer and
Melts in Winter
By Charles Arthur Vandermuelen
NBELIEVABLE as it may seem, there exists at
Coudersport, Pennsylvania, an ice mine. It was
discovered some 18 years ago by a farmer who, noting
a peculiar coldness---even in the warmest

stalagmites which have been carefully
removed from the natural cave and
transported with great difficulty to the
Museum, where they have been assembled
in their exact order of occurrence. Thus,
as a result of the arduous tasks involved,
the cave may be considered as having
been virtually transplanted from its
natural surroundings to the Museum,
where it can be viewed and studied by
the visitors.

The fac-simile cave, representing as it
does the most advanced and up-to-date
type of museum exhibits which impart
scientific knowledge in an unusually in-
teresting and efficacious manner, is des-
tined to prove of exceptional educational
and popular interest. The author, through
the courtesy of Dr. Frederick A. Lucas,
Director of the Museum, was afforded the
opportunity of securing a series of ad-
vance photographs of the artificial cave
scenes, which are here reproduced. These

weather---of a certain portion of his farm,
was led to dig there in the belief that he
would find a deposit of silver. The mine
or cave which he unearthed proved to be
40 feet deep and from 10 to 12 feet in
diameter. At present, it is entered by
means of a ladder, since it is situated on
the side of a hill.

Geologists are not able to explain why
the mine happens to be where it is, nor
why theice should form, in seeming opposi-
tion to the laws of nature, in summer and
melt in winter, as it does in this instance.
The ice is formed from a peculiar cold
mist which comes through openings found
all the way from the top to the bottom
of the 40-foot shaft. As soon as warm
weather arrives, frost appears on the
walls of the shaft and soon tiny icicles
form rapidly, until in the warmest
weather huge icicles, often 2 feet thick,
reach from the platform, at the top, to the
bottom of the mine. The ice begins form-

views represent the main features of
the finished interior of the grotto,
which occupies a space seventeen feet

A downward view in tlls ice mine shaft, showing the huge icicles formed

uring the summer months

ing in May, and in October the thaw
sets in.
(Concluded on page 495)

Entrance to the ice mine. The ice forms most rapidly in summer and melts

in cold weather
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A section of the ice mine shaft which is 40 feet deep, and 10 to 12 feet in

Ciameter



May 6, 1916

SCIENTIFIC AMERICAN

471

Taking a motion picture of blood circulation in 8 frog’s foot. The light is passed
through the subject into the camera lens

The Frog as an Entertainer in Motion Pictures
HE frog has always been a generous contributor to
science, his foot baving been observed by physiology

classes for generations as a visual evidence of the cir-

culation of blood. Advancing with science, he has
broken into motion pictures and reel

A Double-Negative Camera Which Reproduces
Images in Natural Colors

NOTHER valuable contribution has been made to-

ward the development of color photography, this

time in the form of a camera that exposes two negative

The technique of taking motion pictares of blood circulation in a frog's foot,
showing the arrangement of the apparatus

picture mounted on paper, canvas, ivory, or any other
material that may be selected.

The new camera and process of color photography
are the result of years of research work and experiment-
ing on the part of Percy D. Brewster of New York

City. The point of distinct divergence

after reel of film showing the red and
white corpuscles chasing merrily up and
down in the web of his foot will now
lend new interest to the physiology
lesson.

Micro-motion study of the circulation
in a frog’s foot has been carried out as
a part of the medical research work of
a Michigan sanitarium. The object was
to provide a graphic demonstration of
the principle of blood circulation and
also to determine the effect of a large
number of therapeutic measures upon

between the Brewster process and other
color-photography processes lies in the
method@ of exposing the two negative
plates in the camera. Hence the camera
will be considered first.

As will be noted in one of the accom-
panying views representing a sectional
view of the camera, this consists of a
light-tight box arranged to hold two
plates or negatives, H, J at right angles
to each other. It is provided with a
iens, A, and a shutter, B, of conventional
pattern, mounted on a movable front

circulation. In both these objects suc-
cess has been reached through the use
of an everyday motion picture camera
and a high power microscope, & mercury

Filming section of an egg, showing the embryo chick. The film was intended

to show the heart beat

board for focusing as in tbe ordinary
camera. O is the bulb tube controlling
the shutter, while D is the bellows and
E the focusing screw. Between the lens

lamp heing used for illumination. Me-
chanically and photographically, the
combination produces excellent results;
and it is not even necessary to pin the
frog's foot to the finding board, a fasten-
ing of adhesive tape being sufficient for
the purpose.

The pictures obtalned have proved
highly interesting. The constant move-
ment of the white and red corpuscles up
and down the blood stream is made
plainly evident. Although corpuscles are
only 1-25000 of an inch in diameter,
they may be clearly seen when the film

and the negative, H, in a direct line with
both, there is interposed a nickel or
sliver mirror, F, mounted at an angle as
illustrated. This mirror is protected
from oxidation, and its surface has been
ground and polished to an optical flat
by a well-known telescope maker.
Through the mirror there have been
bored some 100 holes, each at an angle
of 45 deg. in relation to the surface of
the mirror; for this reason the mirror
has come to be known colloquially as the
“ Swiss cheese™ plate., It is essential

is projected. Color pigment in the skin
of the frog shows as plainly as flies on
a window pane, and the steady pulsing
of blood through arteries and its gentler return through
the veins may be readily observed.

By administering various drugs, food elements, and
such therapeutic measures as application of hot cloths
or ice, the varying effects upon the circulation are faith-
fully recorded by the motion picture camera. It has
been found possible to deter or accelerate the é!rcula—
tion almost at will. Even the heart can be stopped by
interference with certain
sets of nerves and started

Film section of circulation in frog’s foot. The larger black stream is a small
vein, while the black spots are bits of color pigment in the skin

plates simultaneously through the agency of a per-
forated mirror. Thus there are recorded on the two
negatives the red color values and the blue-green color
values, respectively, of the image photographed. Subse:
quently, as the various phases of the proecess are carried
out, positive prints in the form of transparencies with
images colored red and green, respectively, are
cemented together, the two glasses removed, and the

that any light rays that pass through
the holes in the mirror should not be
interfered with by the metal backing;
accordingly, the sides of the holes have
been countersunk at an angle of about 40 deg.

It is an established fact that light radiates from
every point in the object to be photographed into the
camera lens, and is projected by the lens in the form of
a cone upon the sensitive plate, the base being at the
diaphragm point of the lens and the apex at the plate.
If half of these light rays are cut off, the remainder
will form just as perfect an image of the point photo-
graphed, although, quite ob-

again by the simple expe-
dient of exhilarating other
nerves.

Two of the accompanying
illustrations clearly depict
the arrangement of the ap-
paratus for taking the mo-
tion pictures.

General interest in the
films showing the processes
of blood circulation has been
large. In the parlors of the
sanitarium they are shown
as an event of diversion for
guests, and in this connec-
tion they excite as much in.
terest as the most daring ex-
ploit of the film heroes from
the celluloid settlements of
Southern California or the
film towns that border on
the edge of the Palisades, |—

across the Hudson River
from New York City.

viously, with only half of
the light intensity, thereby
necessitating doubling the
exposure. This fact is
taken advantage of in the
design of the Brewster
camera in breaking up each
one of these cones of light
into 20 or more parts; that
is to say, each cone is made
to strike possibly 10 holes
and so transmit to the back
10 beams of light, K, which
recombine to form the image
on the negative plate in line
with the lens. Meanwhile,
the portions of the cone of
light which strike the solid
parts of the mirror are re-
flected at right angles, L,
and these too reunite to
form a perfect image on the
second plate, J.

In the foregoing discus-

Color-pbotography camera wbich exposes two plates simultane-
ously, partly broken away to demoastrate its operation
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The perforated mirror or “ Swiss cheese **
plate of the new color-photography camera

(Concluded on page 495)
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Factors That Are Responsible for the Present Stringency

N extraordinary situation exists in the paper busi-

ness. Prices of all grades are at the highest levels
known since the established commercial use of wood
and wood celluloses as raw material. There is an
actual famine in some grades of paper, and on prac-
tically all kinds the mills are weeks behind on deliv-
eries, and some are even declining to quote on further
orders. :

Some idea of the production and distribution of paper
in the United States is essential to a grasp of the
situation. The following summary, taken from the
latest available Government Statistics of Manufactures
(1909), will give an adequate idea of conditions under
normal times, although the quantity would have in-
creased 66 per cent, assuming that the same average
increase has continued in the years since 1909 that ob-
tained during the preceding decade.

Of the 4,216,708 tons of paper of all kinds manufac-
tured during the year 1909, 27.9 per cent was news-
paper; 19.7 per cent boards (i.e. box board) ; 18.1 per
cent wrapping paper; 16.5 per cent book paper (includ-
ing coated, plate and cover); 5.4 per cent building
(roofing, asbestos and sheathing); 4.7 per cent fine
paper (writing, bond, ledger, etc.) ; 2.3 per cent miscel-
laneous; 2.2 per cent hanging; 1.8 per cent tissue; 1.2
per cent card board ; 3/,, of 1 per cent blotting.

The distribution is made: first, direct from mill to
user ; second, from mill to jobber to user; third, from
mill to broker to user—the last means is by far the
least.

Under the first and third forms of distribution, the
stocks, if carried at all, are stored mostly at the
mills. According to the “New England Letter” for
January, 1914, published by the First National Bank
of Boston, the normal stocks on hand of various classes
were as follows:

News Print............. 1114 days’ supply
Boards .............0 . 4 “ ¢
Wrapping ............. 16 “ “
Coated Book...... Ceeeas 30 H *
Book ..........c..... 14 “ “
Fine Papers............ 48 " “
Tissue ......ccceevvenen. 1115 “

In other words, the smallest stocks are carried in the
grades which mostly pass direct from mills to large
consumers, such as publishers and box makers; while
the papers distributed by jobbers according to miscel-
laneous daily needs are more liberally stocked.. Further-
more, the mills which manufacture standardized grades,
colors, sizes and weights of paper, maintain consider-
able stocks on hand from which to fill promptly the
Jjobbers’ orders. .

It is obvious, therefore, that a sudden and unusual
demand may only be met by immediate increased pro-
duction on the part of the mills.

Productive Capacity of Millg

The normal productive capacity of our paper and
pulp mills was according to the 1909 census about
20 per cent in excess of their actual production, and
this condition undoubtediy prevailed up to the latter
part of 1915.

According to an editorial in Paper (March 15th, 1916)
the *“ Wrapping Division for the month of January,
1915, produced on an average 82 per cent of their
rated capacity, while in January, 1916, the same mills
produced 100 per cent of their rated capacity. In
February their tonnage equaled 102 per cent capacity.

“The Writing Division in 1915 ran 82 per cent of
their capacity, which figure was considerably increased
by the upward tendency in the last few months of the
year. In January, 1916, they ran 101 per cent and in
February the figures reached 105 per cent.

“The News mills reporting to the News-Print Manu-
facturers’ Association, showed a production a year ago
of about 82 per cent capacity against 10114 per cent
for February of the current year.

“ Practically the same figures represent the Book
Paper branch of the industry, which six months ago
was running about 86 per cent capacity and for the
month of February of this year shows a production of
101 per cent capacity.

“It may be asked how it is possible for any plant
to run more than 100 per cent of its capacity. The
answer is that the rating is based on the working days
of the year, whereas recently some-of the machines have
been forced to operate on Sundays.”

This remarkable and unprecedented response of our
mills to the emergency means, it is safe to say, an
increase in the production of paper equivalent to 1,000,-

By William Bond Wheelwright

000 tons if maintained for one year, put its continuation
presupposes a sufficient supply of raw material—this
aspect of the case will be considered later.

Causes of Heavy Demand

‘What were the causes for so sudden and unheard-of
demands upon the mills and what is the prospect for
their continuance?

Newspaper Situation: At the outbreak of the war
newspaper circulation increased, but as advertising fell
off the extraordinary demand for print paper did not
reach its height, until increased advertising, increased
circulation and increased demands for export came into
conjunction with one another; the result was an in-
crease of 1914 per cent in production.

The situation was aggravated by a shortage in the
usual stocks on hand—caused by labor troubles last
May, which resulted, while it lasted, in a forced cur-
tailment of several hundred tons a day. The statement
of George F. Steele, Secretary of the News Print Manu-
facturers’ Association, published in The Paper Trade
Journal of February 17th, 1916, states: * The manu-
facturers in addition to taking care of the decidedly
increased domestic demand—have been extremely active
in developing foreign trade. In fact, for the past year
our manufacturers have been supplying practically all
the trade of the English Colonies and South America.
A good portion of this tonnage previously had been
supplied from Scandinavian, German and English mills.
Should war continue, there is every reason to believe
that the necessities of the publishers in European
countries will force them to come to us for a.consid-
erable portion of their supply—but I am pleased to say
that the home manufacturers are practically all of one
mind in this desire to supply home consumption first.”

Book Paper Situation: In regard to the book papers
the increase of production of 15 per cent in the last
eight months is partly accounted for by the increased
demands of magazines in which advertising has be-
come so liberal—by a great revival of activity among
book publishers and by the increased demands of direct-
by-mail advertisers for their catalogues, folders, etc.
On top of that is an unusual opportunity for export,
which, however, has been somewhat held in check by
lack of vessels, by the wish to serve home customers
first, and by the precedence given to other commodities
in the vessels available.

The Demand for Wrapping Paper: The demand for
wrapping paper which was at a low point early in 1915
very naturally increased as business improved. The
rising prices then started people up with a determina-
tion to cover, for their future requirements until the
mills were literally flooded with orders so that they
began to decline business. This was especially true of
the manufacturers of Kraft paper who depend very
much upon a special foreign sulphate pulp, which has
not been so extensively made in this country as the
sulphite pulp. Owing to the difficult manufacturing
and shipping facilities the supply of this raw material
has been seriously curtailed, and prices have increased
heavily.

Other Papers: Tbe unprecedented demand for all
other classes of paper would entail a very similar
recital and space prevents further particularizing, but
it is important to state that the difficulties surround-
ing the manufacture of boards and of writing papers
are acute because the importation of waste papers so
much used in the former and rags used in the latter,
of which nearly $8,000,000 worth were purchased
abroad in 1913, soon begin to diminish, In 1915 the
purchases fell to about $4,000,000 and now they are
almost entirely cut off,

Conditions in the Jobbing Business

As has been pointed out in the case of papers which
are constantly selling to large regular users only small
surpluses of stocks are ever on hand--but what were
the conditions in this respect with the stocks in paper
jobbers’ warehouses in the late summer of 19157

Letters received from a number of widely scattered
and important paper jobbers in reply to my questions
about the paper situation, present a striking unanimity
of opinion. During the late dull times, stocks had been
allowed to run low, consequently the sudden resurrec-
tion of demand caught the jobbers more or less unpre-
pared, because it mounted as unexpectedly as a tidal
wave. It had been generally believed that the boom
would ultimately arrive. The flurry of August, 1914,
which accelerated the paper market for a few weeks,
died away suddenly, only to be followed by the most
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depressed condition the trade had experienced for years,
and business dragged so long that some were un-
doubtedly put off their guard.

Improvement in General Business

In the meantime money had been flowing into the
country and the restoration of confidence on the part
of business men came quickly to a head toward the
end of the year. Increased costs of colors, clay, chem-
icals, coal, felts, wires, machinery and labor, not to
mention serious freight embargoes, were gradually
pressing the manufacturer harder and harder. The first
necessity for a rise in prices sprang from the color
situation about mid-summer, and it was about the only
reason for advanced prices that buyers seemed to find
convincing. Early in the autumn the next timid, though
just advances were made by the mills. There was a
marked tendency to hold back from time to time and
see what the other fellow was going to do.

But necessity finally forced bolder advances on the
mills, and instead of scaring buyers off it had the op-
posite effect; for at last all began to realize what might
readily have been driven home by their own experiences
—that costs were mounting imperatively and the little
gradual business gains were not being followed by re-
cessions. Consequently fear seized the buyers, lest they
should be caught short of materials or only procure
them at advanced figures.

The succeeding condition is well summed up by one of
my correspondents as follows: “I think a portion of
the recent shipments of paper has been for other than
immediate consumption and that stock rooms of paper
consumers have been filling up with stock for months
ahead. Some paper jobbers are not heavily stocked, but
it is because they have been sending out their orders
from stock faster than the mills send them their new
goods, and when they receive the orders they now have
on their books they will be heavily stocked.”

Under ordinary conditions a reaction would be bound
to result and in fact one is generally predicted by lead-
ing paper jobbers.

There are two factors which will have a bearing on
the situation—the principal one being foreign demaud.

Foreign Demand

According to Special Consular Reports No. 73, the
total value of Germany’s exportations of paper and
paper manufactures in 1913 was $62,518,500. Accord-
ing to Lockwood’s Paper Trade Journal for February
17th, Austria’s exports approximate $10,000,000, Great
Britain’s $17,000,000—to quote more fully, “ Germany
and Austria, which have supplied to the outside world
nearly $75,000,000 worth of paper, have suddenly been
separated from their accustomed markets. Great Bri-
tain and France, which had normally exports of $40,-
000,000, are, of course, too busy to give much attention
to their export trade, while the neutral countries ac-
customed to export quantities have been hampered by
the difficulty of obtaining ships and the very high
freight charges. Great Britain’s exports of paper and
paper products in 1915 amounted to less than $15,-
000,000 against about $18,000,000 in 1913, while in the
case of France the falling off is much greater, the total
paper exports being for the year only about one-half
the normal.”

It is apparent that a potential unsatisfied demand for
paper and paper products, amounting to perhaps $100,-
000,000 a year, has been created.

Up to January, 1916, no striking gains in our exports
of paper and manufactures of paper had been recorded.
For the seven months preceding January, 1914, the sum
amounted to $12,040,121-—the same periods up to 1915
and 1916 showed $11,493,171 and $14,588,903, respect-
ively. Nevertheless, the world’s stocks must be ex-
tremely low, but shipments of the large export orders
already booked have been retarded by the precedence
glven by manufacturers to their domestic business.

In this connection, the opinion of a leading exporter -
of paper is of interest. On April 5th, 1916, he writes
me: “I believe the large business from abroad will
continue so long as the European war lasts and home
consumption does not require all of the product of the
American mills; furthermore, that even after the Euro-
pean war ceases, the American mills will have greater
calls for export than they ever had prior to August,
1914. I feel that a greater interest on the part of manu-
facturers of this country in export business, and a
greater determination to have a fair percentage of their
products going abroad, and going abroad whether home
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conditions were favorable or otherwise, would create
more stable conditions in the home market, and conse-
quently greater benefits to the manufacturer.

“ With the marked increase in prices, I believe the
foreign demand in the future will not be greater than
it has been during the last six months. On the other
hand, if prices should ease off in this country, the export
demand would exceed the demand of the last six
months.”

The other factor which may tend to check a severe
reaction is the difficulty of immediately obtaining the
necessary raw materials.

Raw Material

The fear of shortage chiefly concerns chemical wood
pulps—and especially the bleached. The average
monthly importations from Europe for the last seven
months of the years 1913, 1914 and 1915 were 21,911
tons, 30,694 tons* and 15,753 tons, respectively. The de-
crease was partially offset by increases of average im-
portations from Canada in the same years, as follows:
1913, 5,606 tons; 1914, 8,828 tons; 1915, 13,211 tons.

It may be observed that the average monthly importa-
tion from Europe for the three years was 22,786 tons,
and from Canada 7,654 tons; whereas, the monthly
average of European pulps imported in 1915, plus the
increased monthly average of Canadian pulp, equals
20,136. The actual importation of European chemical
pulp in January, 1916, was 12,985 tons, and from Can-
ada 15,848 tons—total, 28,833 tons.

Leaving out of consideration the question of what
was bleached and what unbleached, no considerable
foreign shortage is indicated, especially as the prin-
cipal producers of wood pulps are not at war. Further
let me quote from a letter from a large importer of
pulp, dated April 8th, 1916: “I do not anticipate any
trouble in getting Scandinavian pulps—their asking
prices just now are exorbitant—it seems to me that if
the paper business should fall off somewhat here, and
with the fact that there is a comparatively small short-
age of unbleached sulphite, the market is apt to drop.

‘“The shortage is quite large in bleached sulphite,
and still larger in Kraft pulp. I think that Sweden is
trying to make the export of its pulp to England diffi-
cult on account of the embargo and export permissions
issued at the discretion of the government. This would
naturally give them more pulp for export to this coun-
try, all of which would tend to reduce the market.”

A serious shortage in rags and waste papers was also
encountered, as has already been pointed out. Rags
comprise 7.8 per cent of the fibers used in domestic
paper making, and waste papers, books, magazines, etc.,
214 per cent. About 123,000 tons of the former and

. 380,000 of the latter were imported in 1913. The rag
situation was especially serious because rags are abso-
lutely essential for making the better grades of writ-
ings, ledgers, blottings, cover and roofing paper.
Furthermore, they are used in the manufacture of gun
cotton, and the munition makers have not hesitated to
pay prices which are prohibitive for paper manufactur-
ers. Coupled with the indifference which our people
had fallen into as to saving these useful wastes—the
cessation of imports created a veritable panic in this
market, which has only recently begun to find relief
through more active domestic collections.

Remedies

This brings us to the consideration of what steps may
be taken to.alleviate the situation. It would probably
have been useless to hope to persuade people to desist
from speculative buying after the market had assumed
a “runaway” character; but it is decidedly to the
point to encourage the saving of rags, books, magazines
and other wastes fit for paper making. Secretary Red-
field, acting through the Post Office Bepartment, has
given material assistance in this direction, and three
of my mill correspondents who are heavy users of rags
write that already the situation is improving, and that
they expect an approach to normal prices for rags by
January 1st, 1917. It would also be desirable to in-
crease our facilities for bleaching chemical wood pulps
and making Kraft pulp. :

Scientific forestry should be practiced in connection
with our pulp industry. Utilization of lumber wastes,
which are now tremendous, should be developed further,
and reforestration ought to be stimulated. In addition,
new sources of raw materials, such as waste flax and
other straws, sugar cane, etc., should be exploited. The
Government has for some' years been carrying on valu-
able experiments in this direction through the Forest
Products Laboratory and the Bureau of Plant Industry
assisted by the Bureau of Chemistry. The increasing
costs and scarcity of timber point to a not very distant
time when annual crop wastes will become commercially
profitable for paper making.

In fine, everything possible should be done to make
this country independent of others for its fibers, chem-
icals, clays, dyestuffs, and shipping.

* Note.—Unusually large quantities of fereign pulp were
rus‘r.;ed to this country in 1914 in anticipation of future diffi-
culties.
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How May the Permanent Success of Our Dye
Industries Be Secured?
By George H. Bruce, A M. LLB,

HERE have appeared in the columns of the daily

press and of this Journal, and those of other scien-
tific and technical magazines, many articles by able
and learned writers, telling in detail the conditions
in which the businesses using dyes, colors and inter-
mediates were in at the beginning of European hostili-
ties; how characteristically enterprising, able and ven-
turesome business men proceeded, at the expenditure of
much effort and money, to prepare to overcome this
calamitous condition. This with the only hope that
they would receive the codperation of the consumers
and of the Federal Government.

Statistics have been given showing the marvelous
development of these industries, and estimates have
been ventured as to how many months or years might
pass before these new businesses would be able to take
care of the situation in a substantial way.

Most of these writers, while gathering their data
most carefully, very conservatively discounted the fig-
ures, with the result that they were invariably much
below the real facts, but all of these writers have hesi-
tated to speak with any degree of positiveness of the
future. Not that the progress had not been little short
of miraculous, but that they were uncertain of two
things of vital importance.

First: The possibility of securing adequate protec-
tion for these infant industries; secondly, the attitude
of the consumers on this question of tariff and of the
higher price for domestic goods. And right here lies
the crux of the whole matter. The manufacturer will
go just so far and no farther until the future is made
reasonably safe.

True, millions of dollars have been expended in the
establishment of plants, and temporarily they are reap-
ing their reward, but only after passing through the
fire. At the outset these industries, except in a few
instances, were absolutely new in this country. Ma-
chinery was not to be had readily, and when procured
was invariably found inefficient, unreliable, faulty or
expensively perishable. The machine people were also
going through the experimental stage. The manu-
facturers had to contend with inferior raw material,
frequently incompetent help; the chemical questions
could only be settled by literature, always a most un-
satisfactory way, because trained talent that could
solve difficulties was not easily obtained; the little
tricks and short cuts that experience brings were as
yet unknown, and so, bravely and determined, they
worked away while the plants experimented, and they
saw their dollars go down the sewer in the shape of
defective products.

These same experiences were gone through genera-
tions ago in Europe, but never to the extent that they
have been in America in the brief period of twenty
months. There appears to be no question that long
established plants in Europe, having overcome the
chemical and mechanical difficulties, discovered the
most satisfactory machinery and economical units with
low cost of labor, and abundance of cheap raw mate-
rial,. can produce and undersell the American manu-
facturers.

This condition would continue unless the latter had
adequate protection that would also be prohibitive to
foreign imports for a period of four or five years,
when, by processes of acquisition and elimination, he
had discovered the best methods, the cheapest processes,
the most desirable machinery; had well trained help
and cast aside the crude, expensive, half experimental
methods that must of necessity be pursued for some
time in any new and untried industry.

How, then, is this protection to be had? Never
through the unaided efforts of the owners of the infant
industries, but through the earnest, honest and per-
sistent coOperation of the consumers. Without this
the effort is useless, and we must meet this situation
face to face.

The future of the dye, color and intermediate indus-
tries in this country is in the hands of the consumers.
If, blind to their own interest, they fail to see their
future safety in sustaining these enterprises, then un-
questionably these undertakings must die by the way-
side. Some will, because of present abnormal prices,
perhaps make money for a time; and, having paid
up the cost of their plants, write them off, and be
able to exist for a time, but they must all end in the
junk heap eventually unless the proper support is forth-
coming.

Is the ordinary consumer sincere in his protestations
of allegiance to his brother, the manufacturer? Here
and there is found a man who is willing to pay more
for domestic goods and to continue to do so that the
industry may prosper and become a permanency and
save him from dependency on foreign manufacturers,
but unfortunately this is not general. Even some or-
ganizations, protesting their avowed purpose to secure
commercial independence for the country by liberal
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tariff, are either grossly ignorant of the necessities or
else insincere, 1f judged from the so-called tariff bills
which they are fathering.

An analysis of proposed so-called protective tariff
bills reveals to any one familiar with the manufactur-
ing end that they offer no protection at all, because for
all the reasons alluded to above the European manu-
facturers could still undersell the American and make
a profit.

Would the American consumer then willingly pay
more for American goods? A few, “ Yes,” the major-
ity, “ No.” If you have the confidence of the average
consumer, he will frankly tell you he feels he should
buy where he can get satisfactory goods cheapest.
That .if he does not, he cannot compete with others in
the business who buy cheaper, and that self-defense is
the first law of nature. He will go further and say
that while he buys from the American manufacturer
now in these necessitous times, that on the resumption
of normal imports he would again buy foreign goods,
giving as reasons that the foreign manufacturers could
dictate, because, if by combination they would refuse
to sell scarcer and finer goods unless the same market
was open to the commoner ones that the purchaser
would then be helpless, and at the mercy of the foreign
manufacturer.

Confessedly, it will be some years’ work under the
most favorable and promising conditions before Amer-
ican manufacturers will produce the finer colors and
synthetics, hence the nurturing of those industries in
the meantime becomes a serious problem.

If the consumers could be made to see that not only
their individual industries, but the very life of the
country, depend upon the commercial success and
supremacy of the United States, they might be
willing to suffer temporary inconvenience to foster
these businesses that promise prosperity and inde-
pendence.

We might well take a page from the book of experi-
ence of European industries, especially in the lines
under consideration. We find first, absolute unity
among manufacturers; specialization, with certain
houses covering certain lines without conflicting or
cutting by other houses; the Government codperation,
and the home consumer absolutely loyal to the pro-
ducer. The self-sacrifice is willingly made where neces-
sary, the thought that the mother country or father-
land will be benefited being sufficient inducement and
reward, a splendid commentary on the loyalty and
patriotism of these people.

Here is the remedy for the condition and what would
spell future prosperity for this country: Adequate
protection prepared by a permanent commission of
men devoting their time, thought and research to this
work only, and these men must be devoted to their
work, free from political influences and bosses, free
to act upon their knowledge and conscience, and they
must be paid liberally enough to secure able men, who
can thus afford to enlist themselves in the country’s
cause. The appointment should be long enough to war-
rant men's devoting the best years of their lives with-
out the fear that the changes of administration will
send them out as derelicts after all other means of
adequate livelihood are lost to them. Neither partisan
nor bipartisan boards should be considered as such.
The men should be selected first, and their particular
political belief be a matter of their own concern, as
may be their religion.

In securing able men who can and will devote them-
selves to so important a cause, the appointing power
and the representatives of the people should be big
enough to get the men, the right men, irrespective of
their personal beliefs; nor is it desirous that such a
commission be composed of experts, so-called, which
ordinarily spells narrowness and non-receptive minds.
Rather let us have men with minds fresh, willing,
able and receptive. Students who, with the depart-
mental data available and the desire to get the best
results for the people, will pursue all the ramifications
of the subject. With such men, and they are plenty,
it matters not whether they are from the North, East,
South or West, nor how they vote or what church
they may attend, we will get honest work, with no
axe-grinding.

There never has been a tariff but has been evolved
in the councils of one party as opposed to the other,
with numerous pet constituents carefully covered, lack.
ing both justice, equality, necessity and greatest gen-
eral benefit and scientific construction, and these con-
ditions will always prevail until a permanent body
devoted to the work takes it in hand.

We must also have willingness on the part of the
consumers to pay more for a time for domeéstic goods,
and equal willingness on the part of the ultimate con-
sumer to pay a slight advance to build up these indus-
tries because of the benefit it will bring this country
by the permanent establishment of vast and necessary
plants indirectly bringing to him his share of the gen-
eral prosperity.

{Concluded on puge 48G)
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Learning to use the sextant

Bringing a ten-oared cutter aside

Our Nautical Schoolships

Conditions Show That We Are Far Behind Our Commercial Rivals Abroad
By F. S. McMurray, Supt. N. Y. State Nautical School

HERE are but two Nautical Schoolships in the

United States devoted to educating and training
Americans for responsible positions on shipboard. The
gunboats “ Ranger ” and “ Newport ” have been loaned
by the Navy Department to the States of Massachusetts
and New York, respectively, for this purpose. These
vessels are inadequate both in size and type for the
best results in training purposes, and their annual out-
put is limited to 100 cadets collectively, who enter our
mercantile marine as petty officers or cadets, serving
therein until they become of age or gain requisite ex-
perience for positions as officers or engineers of com-
mercial vessels. Conditions have changed since the
time when shipmasters received their initial training in
the forecastle. The sailing ships of former days were
in themselves excellent schools for developing traits
necessary in men of the sea, such as courage, physical
and mental activity and the knowledge of ship handling
and navigation under a variety of conditions of diffi-
culty and danger. It is no longer practicable or possible
for American youths to enter our mercantile marine
service under suitable conditions for advancement to
command, unless preliminary training of an educational
nature, applicable to sea life, is obtained in these
schoolships. Because of the universal employment of
foreigners in subordinate capacities on our modern
commercial vessels, where the English language is
seldom spoken in the forecastle, and the disappearance
of the old-time skilled seamen, forecastle experience
does not produce suitable training for the advancement
of Americans to high position on shipboard.

Conditions abroad are far different. The maritime
countries of the world have long since recognized the
reed of special educational measures for training of-
ficers and commanders of commercial ships, maintain-
ing schools of a high standard for the purpose and
developing the training ship method to a state of effi-
ciency greatly superior to our activities in this line.
Great Britaln has 18 schoolships including some op-
erated by public subscription. Others are operated
solely by steamship companies for their own personnel.

Germany bas adopted similar measures. The German
Schoolship Society of Bremen has been operating five
training ships, two of wbich were assigned to the sole
use of the North German Lloyd Steamship Company.
They have lately issued a statement to the effect that
their work is continuing unhampered despite war con-
ditions, and they are prepared to furnish German mer-
cantile shipping with trained officers and seamen to man
vessels and extend the country’s trade immediately upon
cessation of hostilities. In the meantime 200 cadets
and 20 officers from the training ships have been as-
signed to the Imperial Navy, where they have been
placed on the U-boats and destroyers, positions to which
only the most efficient men are assigned. Japan takes
a leading part in this educational work for the sea.
The Nautical School at Tokio compares with our Naval
Academy at Annapolis in efficiency and their training
ship, “ Tasei Maru,” one of three, is a large four-masted
auxiliary ship with twin screws, especially constructed
for training purposes, which makes long ocean cruises
about the world. Even Belgium, Brazil, Peru, Chili and
the Argentine lead this country in nautical training,
with the operation of suitably equipped training ships,
that they may not be dependent upon foreigners for the
manning and direction of their commercial ships.

The importance of this work is directly proportionate
to the locality and magnitude of maritime activity.
The State of New York, through which over half the
foreign and domestic water-borne commerce of this
country passes and in which is owned and operated a
majority of American shipping, is supporting but one
training ship, which is quite inadequate to meet present
demands for its output and its accommodation. This
school has lately been threatened with abolishment in
the interest of economy in state expenditure, though its
annual maintenance expense is but $80,000.

The New York Nautical Schoolship has been in ex-
istence for 42 years and has sent into sea service many
of the ablest young Americans now serving our com-
mercial interests afloat. Several of its graduates have
become commissioned officers in the Navy and Revenue

Marine, five are now at the Naval Academy. Several
are in command of Naval Auxiliary ships, Government
craft connected with the Lighthouse Service, Army
transports and commercial vessels.

At the present time, with 230 ships under construc-
tion in American shipyards or contracted for, with a
present demand for trained shipmasters and officers in
American vessels so great that a suspension of our
citizenship laws was considered necessary and ordered
by our President, to permit aliens the command and
officering of such admitted-to-registry ships as have
been acquired since the commencement of the European
war, and with a shortage of officers in our domestic
shipping which has caused great annoyance to local
shipping companies, through the levying of fines by our
Federal Government, amounting to over $100,000, for
failure to comply with the law wbich requires full com-
plement of officers on shipboard, there is a crying need
for additional support and extension of facilities in
Nautical Schoolship training.

The negligence or apathy of our Federal Government
toward shipping necessities, and especially this im-
portant feature among them, is incomprehensible, in the
face of such legislation as the Hardy Act, passed in
March, 1913, which required an additional or third
officer on all American ships of over 1,000 tons.

An investigation of foreign methods in educating men
for the extension of the trade and commerce of the
world will show that we are far behind our commercial
rivals in tbis respect, and do not seem to realize the
necessity of sending able and educated men to sea in
charge of our commercial shipping.

The report of the German Schoolship Society for 1915
states that it is regarded as one of the important insti-
tutions in Germany and that it has been one of the
principal assets from which Germany has established
its great merchant marine. Money and effort have not
been spared to make their training sbips modern and
useful. Even the latest motors for propelling have been
installed in order to familiarize cadets with the very
latest mode of navigation.

H

Class in rope splicing
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The apprentices at dinner
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Instruction in the engine-room

At this critical period of our national struggle to
regain a foothold upon the sea, with legislation enacted
favoring shipboard labor, something must surely be done
to Increase the efficlency and improve the status of the
men in authority on American ships. The urgent need
of these indispensable men and adequate facllitles for
their education and training, commensurate with the
clvillzation and commerclal growth of this great nation,
indicate a grave economic loss,

If our seaboard states cannot afford due

the gage are shown Iin one of the photographs.

In the first drawing, representing a sectional view of
the gage, the housing O is made of steel sufficiently
strong to resist the pressure of the powder gas as it is
placed inside of the gun close to the breech block or
screwed into the latter when the pressure is to be
measured. The actual record of pressure is the amount
that the copper cylinder A is compressed by the steel

copper will be 3,000 pounds. In the lower drawing of
the first illustration appears one of the copper pressure
cylinders, which are of about the size of the rubber
eraser on a lead pencll, before and after firing.

The copper pressure cylinders are made from care-
fully selected metal to insure strict uniformity, and
samples from each lot are subjected to varying pres-
sures in a testing machine. The amount the samples

have been shortened by the different pres-

support to this educational and vocational
training for an industry of such im-
portance to them, its continuance and en-
largement should be undertaken by
private means, endowment or public sub-
scription as is done with other educational
institutions or with some of the training
ships abroad.

The clvic value alone of these training
ships should warrant their support in the
interests of good citizenship, through fur-
nishing the many youths who desire a sea
life with a disciplinary training on ship-
board amid suitable moral influences and
surroundings favoring their physical,
mental and moral growth. The experi-
ence which forms an undeveloped boy into
a self-rellant, thoroughly disciplined, ca-
pable citizen in a short period of intensive
training, for civil or specialized military
duty, Is a valuable service to the com-
munity.

sures is recorded so that a table can be
prepared from which the pressure can be
readily ascertained after the amount the
copper has been shortened in the gun has
been measured. For example: if the cop-
per measured .500 inches before firing and
485 inches after firing, the difference
would be .015 inches; and the table would
show that the pressure was perhaps 15,000
pounds to the square inch.

In practice it has been found that better
results are obtalned if the coppers are
compressed beforehand in a machine with
about the pressure corresponding to that
expected in the gun. Accordingly, the cop-
pers are supplied already compressed with
pressure corresponding to those in the gun
of 10,000 pounds, 14,000 pounds, etc. A 14,-
000-pound copper would not be shortened
by any pressure in the gun less than 14,000
pounds. If a gun pressure of 33,000
pounds is anticipated a 30,000-pound cop-
per is used, and so on. Two gages are

How Gun Pressures Are Measured
By Geo. P. Jewell

F we desire a steam boller to withstand
a working pressure of 100 pounds to
the square inch, we use material that
should not give way until a pressure of at

The various components of the
the {llustration.

Constructional details of the pressure gages nsed to measure the pressures

attalned in guns
ressure gages are shown in the photo

ing cylinder, before an
to the pressure from a gun discharge.

P aphic por on of
In the sectional view, appearing in the upper center, the parts indicated
are: A.—Copper recording cylinder; B.—Closing cap; C.—Steel bousing; D.—Pi
E.—Copper gas check; ».—Rubber or spring ste«l ring to hold cogper in place.

lower center drawing appears a copper recor after being subjected

usually used to check each other, and if
the coppers are carefully placed in the
gages the two will agree surprisingly well,
generally within a few hundred pounds
and frequently even more closely.

Putting the American Paper Indus-
try on a Scientific Basis

ston;
In the

least 200 pounds is reached; we actually
test the boller with a pressure of perhaps
150 pounds which will probably develop
any defects and yet not injure the boiler
if the material is sound. After the boller
is in service a gage is used to keep the
fireman from letting the pressure exceed
the 100 pounds for which it was designed.

Apn almost parallel case exists in gun
construction. The pressure that will be
required to drive out the projectile with
the proper velocity can be computed and
the parts of the gun can be so propor-
tioned that they should not give way until
perhaps twice this pressure has been
reached. After the gun is made it must
be tested with a pressure well above that
intended to be used normally but not
great enough to injure the parts if they
are of sound material. While the gun
is in service a gage is not kept on it
continually as with the boller; but the
same purpose Is accomplished by testing
each lot of powder to know that it will

CCORDING to a statement appearing
in a recent issue of Commerce Re-
ports, the attempt to place the paper in-
dustry of the United States upon a more
sclentific basis in its manufacturing proc-
esses recelved material support at the
first annual meeting of the comparatively
new Technical Assoclation of the Amer-
ican Pulp and Paper Industry. The paper
expert of the United 'States Bureau of
Standards was ameong the Iarge number
who attended the sessions, and the Bu-
reau’s codperation with the work of the
assoclation was tendered. Methods of
test and standard specifications for raw
materials and finished products were dis-
cussed, interesting papers were read, and
plans were made to evolve from the or-
ganization a clearing-house for technical
problems arising in the paper industry.
During the month of February last the
Bureau of Standards made tests on 144
samples of paper for the United States

not give a greater pressure than intended.

In both cases gages are necessary, but
the instruments for measuring the rela-
tively low and continuous steam pressure
at low temperature obviously will not be suitable
for recording the almost Instantaneous pressure of
hot powder gas at perhaps 40,000 pounds to the
square inch. The gage used for the latter purpose
is shown In cross-section in one of the accompany-
ing sketches. The various parts golng to make

Breech mechanism of a 14-inch gun, showing the mounting of two pressure
gages on the face of the breech plug

piston D upon which the powder pressure acts directly.
E is a copper cup to prevent gas from entering the
interior of the gage. The area of the piston exposed to
pressure is for convenlence one tenth of a square inch.
This means that if the pressure in the gun is 30,000
pounds to the square inch the actual pressure on the

© 1916 SCIENTIFIC AMERICAN, INC

Public Printer, 115 for the various execu-
tive departments and independent estab-
lishments, and 26 for persons and firms
who had applied to the Government.

There have been various other instances in which
the services of the Bureau were extended in matters
relating to the industry. Assistance was given the
Smithsonian Institution in obtaining samples of the
highest-grade papers. The problem of increasing the
opacity of book papers was taken up.
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War Game—VIII

The Effect of the Successful Double Envelopment

By Lieut. Guido von Horvath

HE enemy might choose to fight to the finish, which

means the point where his power of resistance is
exhausted. In this case the enemy will be either driven
from the battlefield or taken as prisoners of war.

A wise commander, unless he has orders to hold out
till the last man, will, however, endeavor
to release himself from the enemy’s grip,
and to withdraw before his forces are
completely crushed.

To make the last decisive encounter of
the Blue and the Red forces on Lookout
Hill graphically clear, we shall attempt to
picture the actions from the layman’s
point of view. To this end, we shall place
our war correspondent in the Observation
tower on Lookout Hill and reproduce his
report of what he has seen from 6 A.M.
on June 8th, till the engagement passed
beyond the range of his vision.

“ Lookout Hill, 19— June 8, 6 AM.

¢ Since four o’clock the first battalion
has been in close touch with the enemy.
I had permission to accompany tbis bat-
talion, and at 4:30, with the battalion re-
serves, we climbed the rather steep south-
western slope of Lookout Hill.
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right wing troops with a steadily increasing impetus.

“ With me in the Tower was an artillery officer, with
a telephone instrument hanging from his neck. He
noted my -badge and paid no more attention to me.
From time to time he spoke into his instrument, which

" there was an explosion.

searching point after point, in an effort to locate these
batteries. We, also, lost a gun; the shattered wheel of
the upturned cannon lay in a heap with four artillery-
men. One caisson was hit point-blank by a shell and
While my eyes swept from
place to place over this everchanging field
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“The enemy artillery sent a few shrap-
nel in our direction, but suddenly the fire
ceased and almost simultaneously another
battalion from the main body of our
drigade extended our left flank.

‘“ From this moment on it was a rapid dash forward,
till the crest of the hill was reached. Once there, a
mean flanking artillery fire hit us from the forest edge.
1t was a staggering blow and for a while we lay pant-
ing, helpless; many men were wounded in the line with
me, and one shrapnel after another burst with terrible
accuracy over us. It seemed a year before something
else happened : another dash forward, and I climbed on
all fours toward the Lookout tower, which was but a
few hundred yards to the right. During these moments
of intense fire action, something must have happened
to the enemy's battery, for its shells ceased to come
toward us.

“1 later learned the reason.

“ Encouraged by the seeming lull, T decided to climb
the Tower. It is a well-built steel frame tower and I
shall never forget the impressive picture I beheld from
its top.

“The Blue forces, like waves, rolled forward to the
right and to the left. The Red artlllery lost two guns,
the very two which had been
shelling our enveloping bat-
talions, but four more guns
were busy shelling the right
wing of Colonel K’s forces.

“ Over the bridge, slightly
to the east of the lake, went
straggling Red cavalrymen,
losing heavily, but finally
gatherlng behind the lone
house near the lake, from
which position they re-
tired toward the forest
edge.

“Other troops were hard
pressed by our forces and
lost many in wounded and
dead, whose inert bodies
dotted the green, flower-be-
spangled hillside and
meadow around Green Lake.

“In less than 40 minutes
there was not a Red soldier
in sight, except these stag-
gering, struggling or dying
men on the ground. Yet,
though the Reds were not
visible, they were far from
inactive, nor did it seem
that they were ready to give
up. A deadly fire was pour-
ing from their splendid de-
fensive line along the forest edge.

1 wondered how all this would end. It seemed to
me that the Reds must expect reinforcements, or they

would have hastily retreated in order to avoid the
stifling, enveloping forces which were drilling into their
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The attack, with double envelopment

Skeick of the Positions and Lines of Advsance, as seen from Observation Tower on Liscksut Hill.

action brought a hush and thunder from behind Argus
Farm ; soon a little cloud appeared near the forest edge,
Just to vanish again.

“The enemy batteries were well masked behind the
trees and I could see how our guns were, so to say,
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of action, I suddenly saw heavy reserves
push by the Tower and I realized that our
solitude here was to be invaded.

“ Brigadier General L. G., with his staf?,
had arrived. The General glanced around
with deep concern; he searched the north-
east with bare eyes, then hastily unslung
his field glasses. I wondered. The
anxiety on his calm face presaged grave
events to me. We knew there were strong
enemy forces in the north. At an impulse
I followed his direction with my own
powerful marine glass.

“¢There! There, now!2
aide exclaim.

“The right wing of our forces pushed
: forward, nearing the lake. Farther north,
i 3 on the forest edge, there appeared to be

some motion among the Red forces.

“Again I heard the aide speak: ‘It is
all right. In ten minutes we shall se@t
He laughed and lit a cigarette.

“The General remained in silent watch-
fulness. Suddenly I grasped my glass and
directed it toward Chester Hill. There, behind the rail-
road and the Bixler buildings, like a line of blue ants,
a skirmish line of Blue forces started forward.

“ At exactly 6:15 AM. the first bullets snapped into
the left wing of the Reds.

‘“ What a change it made, this sudden attack from an
unexpected quarter!

“ As I searched the firing line of the Reds, I saw that
something was happening there. Suddenly there were
only two enemy guns in action. No, the other two were
not hors de combat, they were dashing at a gallop, back
up the Greenville road. Moreover, troop after troop
of Red cavalry were evacuating the forest edge. That
gigantic machine stretchlng over miles began to draw
together. Our left wing dashed forward, the cemter
followed, a rapid fire was delivered by the right flank
and the artillery.

“ While the left pushed omn, the right, up Timcum
Creek, also moved on and all of a sudden the firing
practically ceased. Our soldiers dashed forward, and
were swallowed by the green forest.

“ Far behind the northern
edge of the forest the two
guns which had escaped
were unlimbered and their
shells began to burst over
their former defensive line.
A few minutes later one of
our shells silenced one, then
the other, while two squad-
rons of Red -cavalry re-
treated toward Greenville.

“At 7:30 AM. the battle
of Lookout Hill was won by
the Blue forces. The larger
portion of the regiment of
Red cavalry successfully re-
tired, but the infantry of
Lieutenant Colonel LC suf-
fered heavy losses in dead,
wounded and prisoners.”

* * E 3 * *

The accompanying sketch
shows the situation at 6:15
AM.,, when the envelopment
of the enemy’s left flank was
first felt by the enemy.

The Duties of the Victor

In the foregoing, we have
shown the successful assault
of superior forces, which
brought a decision through

I heard the

2 double envelopment.

The enemy has been beaten, and has attempted to
avoid complete annihilation by a hasty retreat. Now
the success which has been gained by the Blues must

(Concluded on page 486)
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A British naval gun hidden somewhere in the Balkans

r

Folding periscope for trench nse

Periscopic attachment for rifles
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Running to man the anti-aircraft guns
SOME NOVEL INVENTIONS OF THE PRESENT WAR
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Cartridge Cases of Steel

Has Germany Found a Substitute for Drawn Brass?

ITHIN the memory of quite a few thousand some-

what aged but sprightly gentlemen, the Northern
and Southern States of the almost United States argued
out a little political difference with rifles using paper
cartridge cases. To be technical, these were not
cartridges at all, but merely paper packets to join bullet
and correct powder charge in one. The soldier bit off
the cnd of the paper, poured down the powder from
the muzzle end of the rifle, then rammed home paper
and bullet. At tlmes when excitement pressed he for-
got to pull the trigger or to cap the gun, and accumu-
lated three or four loads; then, when he

B8y Edward C. Crossman

But in the military rifle this did not prove a happy
combination, and the paper case was tried and abandoned
by the British in the old Snider in the ’60’s in favor of
a case made of coiled sheet brass, rolled very thin. It
was crude, but it served the purpose of sealing the
breech of the rifle. Although Mauser developed the
solid drawn cartridge case of brass or copper before
the end of the Franco-German war in the seventies,
the British clung to their faulty and crude colled brass
case until it was finally discredited by the Egyptian
campalign of 1888,

the rifie or machine gun. This temper must not be too
high because then the neck of the case will split, make
that case useless for future reloading, possibly stick in
the rifle, or possibly break off, disabling the gun. It
must be of such uniformity in dimensions both in its
loaded and unloaded state as to function surely through
the mechanism and the chamber of the machine gun
firing 600 rounds per minute. Too much * tolerance ™
between case and chamber walls results in split if not
broken cases and disabled gun. Too much or little
length—headspace—will result either in misfires in the

machine gun or else in fallure to close,

finally did perform the correct operation
all’ the way through, the results were
astonishing if not pleasing.

Ten years later when the French and
Germeans flared into what in comparison
with the present war was little more than
a skirmish, ballisticians and rifle designers
had carried the paper case to its highest

and a balk. All of these things are
measured in thousandths of an inch.

The anxious effort of the British to shut
“off copper from Germany, and the dipld-
matic correspondence regarding it, and
the hope of the British that copper short-
age will prove one of the deciding factors
of the war are all because of the im-

development after which it was promptly
dropped. Prussian shot Inaccurately if
spitefully at Frenchman, with the Zund-
nagel, the needle gun, a strange and won-

paper cartridge which in turn contained
74 grains of dirty black powder, and a

sures higher than 90,000 1L
d . fregtly enlarged, casteh I;eal;iy tob b ey it B

eech loader using a , 6, 9, same cases that have burst under high pressures. ) i
drous weapon, a breec o properl'y supported, stands morc than the modern rimless case which protrudes slightly

Some emamples of the weakness of the brass carfridge case
1, American service case before firing. 2, American service case fircd with chamber pres-
8. per square inch; case has flowed sideways, primer pocket
3, Ross .280 case with primer pocket eu]ar%ed.
type rim case which

burst.

from chamber.

- portance of the little brass cartridge case.

The modern case is made of a mixture
of copper and zinc—spelter—to give the
right temper and tenacity under the high
modern pressures. The first stage of
manufacture is the stamping out of little
brass disks from sheet brass—Ilittle 25-

generous man-stopping slug of lead weigh-
ing 478 grains. A steel cylinder, the bolt of
the modern rifle of which the needle gun
was forefather, was unlecked by turning
it through a quarter circle by means of
the bolt lever or handle. The paper case
was slipped into the chamber of the bar-
rel, and the bolt closed behind it. In the
base of the bullet was placed a little
fulminate of mercury, sensitive to blows,
the primer of the cartridge. Inasmuch as
the powder charge lay between the bolt
and the bullet, the needle of the gun to
fire the cartridge, had to stab through the
powder before reaching the primer, and
the effect was truly beautiful.

scent pieces done in yellow metal. Then
the disk’ starts through its gauntlet of
draw presses and annealing ovems. A
draw press is merely a solld machine con-
taining a die and a punch. The'die gives
the little disk its first shape under the
pressure of the punch, this a shallow little
brass cup. Then a serles of the presses
gradually draws out the cup to the shape
and thickness of the finished case, without
the head. As drawing tempers and makes
the brass brittle, frequent annealing in
special furnaces is necessary, and after
each annealing, cleaning and washing of
the cups. The final operations trim the
case, form the head upon it, form the

‘When the trigger was pulled a needle
impelled by a spiral spring in the bolt,
stabbed viclously through the paper base
of the cartridge, through powder, and into
the fulminate on the bullet. Whereupon

From a flat disk the cartridge 18 gl‘adualkvnevolved
the finished £

How ceriridges are made

orm.

by a series of punch or draw presses to

primer socket, plerce through the fire or
flash passage, and then reduce or neck
down the shell to the proper bullet caliber.
It 1is necessary finally to anneal the
mouths of the shells after this necking

the 74 grains took fire, and a 16-gage slug
departed from that rifle on 1 wobbling
career, while fireworks of sorts spouted
from the breech of the rifle untii after a
couple of such seances the canny Hans
took to firing the gun from the hip.

Sald fireworks were the result of in-
sufficient sealing of the breech by the bolt-
head and the paper of the cartridge—
insufficlent obturation as the artilleryman
has -it. The gun would fire all of 500
yardé, but at 200 yards was not always
certain of hitting the landscape once in
three shots. Some times the needle, right
in the midst of the fire which it produced,
would burn or break off, a natural result
of steel exposed to the constant heat of
buruning powder around it.

On the other side of the small space
separating the two sets of gentlemen,
Jean was better provided with the chasse-
pot, another bolt rifle of crude design and
paper cartridge, but more sensibly having
the primer at the base of the cartridge,
not at the base of the bullet. The bolt
carriled an india rubber washer to help
keep the gas from the face of the soldier.
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That almost perfection has been at-
talned in all these many automatic ma-
chinery operations, let the fact of the
successful use of machine guns testify.
The machine gun 18 utterly at the mercy
of its ammunition. The cases made in
the United States Army Arsenal at Frank-
ford, Pa., wil stand reloading 25 times
without giving way.

To guard against the danger of shells
that have been annealed by being swept
up in some bonfire on a rifle range and
that would stick in the rifle or machine
gun because of their soft condition, all
empty cases before belng reloaded are put
through a sort of reversed scleroscope at
the arsenal ; this is an inclined steel plate
upon which the fired cases are dropped
from a little elevation. The normal cases,
still possessed of the right temper, bounce
over a little fence from the steel plate;
the annealed cases, being soft, fail to clear
the boundary and are thrown out.

But while brass cases are mechanically
perfect, they have reached about the end
of the strength of brass, and rifle pres-

At that stage of the world’s progress
ballisticlans knew better than to use paper
cartridges, but both French and Prussians
were the victims of the usual slowness of army boards
to take up improvements, particularly when the boards
are made up of Colonel Fussy and General Mossback,
both of whom had seen service with the old weapons and
did not believe better could be had. The problem that
confronted the ballisticians and designers of those days
was to find some way to seal the breech of the breech-
loading rifle. Paper, skin, linen, rubber, all failed, but
finally the inventor of the pinfire cartridge hit on a com-
bination of a solld paper case with a base of brass, the
progenitor of the modern shotgun case. To this day in
the huge four and eight bore black powder British ex-
press rifles the paper and brass case, the modern shot-
gun case, still is used.

Some eaamples of modern solid drawn brass cartridges

The coming of the solid drawn brass cartridge case
marked the real development of the breech loading rifle,
and it has been the standard from 1870 to the present
great war, in which the Austrians alone have fired one
and a half billion rounds of ammunition so prepared.

The modern cartridge case must serve to hold
powder, bullet and primer and it must seal the breech
of the rifle against a gas pressure of as high as 60,000
pounds per square inch of cbamber area. Not only
must it do this, but it must be of such temper as to
spring back from the chamber walls after being driven
into every minute crevice by this terrific pressure, and
practically free itself before the straln of the primary
extraction is put on it by the extractor of the bolt of

© 1916 SCIENTIFIC AMERICAN, INC

sures are going up and up. Between the
army rifle and the velocity of 4,000 feet
per second, with the resulting danger
space of about 1,000 yards over which the sights of the
rifle need not be changed, there stand these obstacles:
Erosion of barrel steel through very high chamber
pressure; metal fouling, caused by the friction of the
cupro-nickel jackets on the steel of the barrel ; flowing
of the brass case under the high powder pressure.
Improvements in powder by American makers and
future improvements in steel will take care of the first;
alteration of the jacket composition of the bullet or
some system of lubricant applied by means of the
powder, will obviate the second, but the third can be
taken care of only by the substitution of a different
metal from brass.
(Concluded on page 490)
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Dry dock excavating. Engineers at work in ihe river bed of the Mississippi

protected hy cofferdams

View of pumping fleet in operation at lower end of cofferdam, showing wing of

cofferdam extending shoreward

Blasting a Canal Through a River Bottom
Cutting Through the Rock Bed of the St. Claire Rapids

OUR or five years from the present time the last

great terror of the Mississippi River will have gone
the way of the famous Hell Gate rocks and other
equally noted obstructions to navigation; the trials and
tribulations of the pioneer river boat captains and
pilots will then be but a memory. Some months ago
United States engineers began blasting a canal 250 feet
wide, 3 miles long and 6 feet deep through the solid
rock bed of the St. Claire rapids, the most treacherous
spot along the 2,000 miles of waterway to-day. This
is the greatest project of its kind ever undertaken by
the Government, whieh is paying $1,300,000 for the
novelty of digging a canal through a river. '

The canalization of the Le Claire rapids will be one
of the greatest single improvements ever made along
the river and will remove the last great barrier to a
six-foot channel. It will make the art of navigation
on the Mississippi as safe as steering one’s course down
the main street of his home town. Boats of heavy
draft will be able to pass the rapids at any time during
the day or night, even during low water stages, instead
of being subject to Government orders which forbid the
passage of the rapids in the night time as at present.
Since the first steamboat chugged its way up the river
about 70 years ago, river craft have been moored just

above or below the rapids at the approach of night .

time.

The jagged rocks have slashed the bottoms from
many a boat, as well as wrecking countless rafts which
attempted to pass this dangerous stretch of water.
Millions of feet of lumber have been slashed into rib-
bons while being “rafted ” over the rapids, and the
Government’s timely work is expected to give consider-
able impetus to the movement for the revival of in-
land navigation.

The work was gotten under way last fall and the
work of blasting the rock bed has been carried on with-
out intermission since that time. The Iowa shore is
utilized as one bank of the canal while the other bank
is formed by a cofferdam nearly three miles in length
which connects with a closing dam at the lower end of
the canal. The lock which will be used in raising the
stage of the river through the canal will be one of the
biggest engineering works ever attempted on the river.

By O. R. Geyer

The closing dam at the lower end will be 400 feet in
length, 78 feet wide at the base, 12 feet wide at the
top and 22 feet high. The lock will be 80 feet wide
and 350 feet long.

The Government engineers began their task with the
most complete equipment, the construction camp on the
Iowa shore below the town of Le Claire being built on
a lasting scale. An jmmense electric centrifugal pump,
two steamboats, two dredge boats, a steel drill boat,
three unloading derricks, building boats, seven-ton
steam shovel, three locomotives, locomotive crane,
numerous dump cars, three portable air compressors
and seven Jjackbammer drills comprise the major
equipment. Since last fall 5 miles of railroad track
have been laid in the river bed and along the top of
the long cofferdam.

The big pump has emptied the water from a tract of
about 85 acres on the river bottom, and dry rock ex-
cavation has been carried on all winter. The first sec-
tion of the cofferdam was 8,680 feet in length and has
been closed in at the lower end. When this section of
the river bed was exposed to the air for the first time,
clammers reaped a veritable harvest as the river bed
was lined with clams.

Before the cofferdam is completed 2,000,000 feet of
heavy timbers will be used in construction work. Heavy
Yellow pine planhs are used in making sectional cribs
which are sunk on the line of the river wall of the
canal. This work has required all the skill at the
command of the large force of engineers and workers,
owing to the fact that the water is about 26 feet deep
and the current so swift that none but the best work
can withstand its terrific force. Steamboats pushed
barges loaded with gravel and sand alongside the cribs
and dumped their loads with the aid of the unloading
barges. Heavy rock was dumped alongside the dam
to provide protection from the ice and swift current,
but despite these efforts ice jams and high water have
caused several breaks in the cofferdam. One of the
latest was on January 23rd, when a break occurred
about midway in the dam, allowing the pit to be flooded.
About three weeks’' time was required to repair this
damage.

Both dry and subaqueous excavating work was car-

ried on during the early part of the winter, but after
cold weather set in this work was limited to dry rock
excavation. This feature of the work will require a
year’s time, as it represents about half of the canal
area. About 300,000 cubic yards of rock and gravel,
mostly the former, will be excavated by the United
States engineers. Of this amount 197,000 cubic yards
of rock will be removed by dry excavation. An im-
portant aid in the underwater work is the special drill
boat which can bore three rows of holes with 28 holes
in each row at ome time. Blasts of 400 pounds of
dynamite shoot columns of water 50 and 75 feet into
the air and attract hundreds of visitors along the Iowa
shore.

At the lower end of the canal is Smith’s island, which
forms part of the outer wall of the canal. Levee walls
nearly a mile in length will be built on the island to
protect it from the high water which will be backed
up by the dam at the lower end of the canal. This
work will not be begun until steam shovel excavation
is completed in 1917, Work then will be begun on the
lower end of the cofferdam and the closing dam and
lock.

The work is in charge of H. E. Reeves, assistant
engineer. The Government camp and storage yards are
located near the head of the canal. The best of ac-
commodations are given the men who will make this
their home for several years to come. It is expected
that the canal will be ready for use by 1921, its com-
pletion being delayed somewhat by the fact that only
a small portion of the appropriation is available each
year.

The Platinnm Industry of Colombia

CCORDING to the report of the United States Con-

sular Service at Cartagena, platinum is found in
Colombia near the headwaters of the Atrato and San
Juan Rivers in the Intendencia del Choco. Nearly all
the streams of this region yield the metal, but the
gravels of the Condoto River, it is said, pan out more
richly than do the others. Platinum is also found, al-
though in smaller quantities, in the fluvial sands of
the Department of Tolima.

Extreme lower end of cofferdam, June 30th, 1915, showing rough timber work on
floating pontoon fastened to anchored spud boats
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A section of the two-mile longitudinal dam, with watertight core of the cofferdam
rock piled against it to prevent ice damage
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The New C 1ebec Bridge

Progress of Erection of the

By A.

orld’s Longest Cantilever Span
Meyers
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Placing one half of the main link, connecting the cantilever
and anchor arm top chords, at the top of the main post,
350 feet above the water level

The traveler on its last trip to the main pier, placing the upper member of the north anchor
arm, November, 1914

N the 12th of November, 1915, when the last mem-

ber of the north cantilever arm was put in place,
the third season’s work in connection with the erection
of the superstructure of the new Quebec Bridge was
brought to a satisfactory close.

The season of 1915 was remarkable on account of
th great amount of tonnage handled, the rapidity of
erection, and the clock-like regularity of the advance-
ment of the work. Except at times, from the inclem-
ency of the weather and high wind, there was prac-
tically no unforeseen delay of any consequence, and
the work progressed according to schedule in a man-
ner that attested to the careful and well thought out
plans.

During this, the third season’s work the tonnage
erected, amounting approximately to 30,000 tons, was
over twice as much as that put in place during the
seasons of 1913 and 1914 combined.

During the summer of 1913 the approach spans on
the north shore from the abutments to the anchor pier
were fully erected by means of a derrick car. These
spans were erected partly on wooden and steel false-
work and the longer spans partly cantilever. The last
supports for the longer approach spans were at the
first panel point past the center on the side nearest
the anchor pier. Here they rested on sandjacks on
top of the steel bents. When the spans were completely
erected they were lowered onto their shoes on the
anchor pier by means of these sandjacks,

During the fall of 1913 and the following winter the
1,000-ton traveler, standing over 200 ft. high, carrying
two electric traveling cranes capable of lifting 110 tons
each, and four 70-ft. 30-ton derrick booms, was erected
just back of the north abutment. This traveler was
completely finished by May, 1914, and one week later
it was moved over the approach spans to its first
position over the anchor pier. The approach spans
had previously been equipped with special brackets
carrying a special line of outside stringers for support-
ing the traveler track, and also at several points had
been reinforced to carry this excessively heavy con-
centration.

AT Ty

Status of the bridge last November when work was halli

cantilever and the structure should be

From its position over the anchor pier the traveler,
on May 21, 1914, began its work of erecting the false-
work and superstructure of the north anchor and can-
tilever arms, which it finished, as stated above, on
November 12, 1915, consuming in actual working time
some fourteen months, during which time it erected,
including falsework and bridge material, approximately
35,000 tons of steel.

The traveler on the first trip out to the main pier
erected the inside staging which carried the main
bridge floor material and extra lines of girders for the
traveler track, and also erected the outside staging
which supported the main trusses, sway and lateral
bracing of the anchor arm.

This work was completed early in July, and on the

or the winter season. Work is now proceeding on the south
v to receive the center span next September

The shoes being erected, the bottom chord, some
pieces of which weighed over 100 tons, with its lateral
bracing was next laid from the main pier to the anchor
pier.

The traveler was then brought back to the main pier
and commenced the placing of the web members below
the middle or “K” joints. This work was finished by
November 18th, and tt 2 traveler started on its last trip
to the main pier, completing the erection of the upper
portions of the trusses and sway bracing except the
last two panels next the main pier.

The work on the north anchor arm for the season
was then brought to a close—December 3, 1914.

The work on thé south shore during the season of
1914 consisted of the erection of the south approach
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Diagranmmatic view of the bri

18th of that month the erection of the main shoes on
the north main pier was begun. Each of these shoes
weighed about 450 tons, and was shipped in sections
weighing up to 50 tons. The lower story is made up
of four steel castings, each casting weighing about 40
tons. The middle and top stories are made up of four
webs running 9 inches thick in places, spaced to corre
spond to the webs of the bottom chords, compression
diagonals and main post. These webs are reinforced
and supported by heavy cross diaphragms, spaced about
two feet centers. Extreme care was taken to insure
a perfect bearing on the bridge seats for these shoes,
and in placing them exceptional precautions were taken
to see that they were properly alined.

Note the suspended center span

span, the mode of erection being similar to that fol-
lowed for the north shore approach spans, as described
above. Also about two thirds of the south shore trav-
eler were erected before the close of the season.

In connection with the erection of the anchor arms,
after the bottom chord had been completely riveted up
{n a straight line, it was jacked down to a curve suffi-
cient to bring the top chord panel points about one inch
closer together than the normal shop lengths of the
eyebars demanded. This was accomplished by slotting
the pinholes in the eyebars 14 inch in the direction
opposite to the bearing surface. The pinholes at the
upper ends of the main tension diagonals were slotted
2 inches in a similar manner. The purpose of this

— =

The north cantilever arm and the south anchor arm in the process of erection. Note the *flying bridge ” supporting
the last placed section of the bottom chord

camber wus to avoid as far as possible any difficulty
that might arise in driving the huge pins used for
connecting the main members.

Work on the north shore was resumed in the spring
of 1915—about the niiddle of April. The erection of the
anchor arm was completed, and on May 3rd the placing
of the main posts was begun. Each post, standing 310
ft. high, weighing approximately 1,000 tons, was shipped
in 27 pieces. The two were assembled simultaneonsly,
and the work of erection was completed by May 3lst.
The outside dimensions of these main posts are about
10 ft. by 10 ft.,, and although there were six full hori-
zontal field splices in each post, the final distance, cen-
ter to center of end pins, was as nearly accurate and
the bearing surfaces of the pins as nearly horizontal as
it was possible to measure.

In the erection of the cantilever arm, which was be-
gun on June 9th, the panels are completed as the trav-
eler advances, the final bracing for each panel being
put in by the rear booms of the traveler. On account

‘of the large section and the length, the bottom chords

zikg fully spiliced twice between the main panel points.
Th'ig necessitated that they be supported while the
different parts were being assembled and lined up on
what is known as a “flying bridge.” This “flying
bridge ” is attached at the shore end by a pin driven
through a temporary bracket which is bolted to the
bottom fiange of the chords already placed and the
front end is tied back to the compression diagonals by
means of yoking girders and links. The adjusting of
the chord for riveting and driving of pins connecting
tbe chords to the tension verticals was made by means
of jacks placed on this bridge. As each panel was com-
pleted the bridge was taken up by the cranes of the
traveler and moved ahead to its new position.

The operating schedule for each panel of the canti-
lever arm was approximately as follows:

With the traveler standing with its front legs at a
main panel point, the “flying bridge ” was moved for-
ward into position; the first panel section of the lower
chord placed with its portion of the bottom lateral

(Cencluded en peye 490)

main pier, is laying the bottom chords of the anchor
arm on the outside staging

Vertical Compression Post /
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The north anchor and cantilever arms, completed November, 1915

Showing the enormous size of the details at the middle or “K” joints
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members are erected
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Ten huge wemmimm= connecting to the main shoe center

The * flying bridge ” being moved out to its second pbéition
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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,

Pertalning to Apparel

REVERSIBLE CUFF.—S. GERSON, care of
Hartman & Levene, 309 Broadway, New York,
N. Y. This invention relates to shirts and
similar garments, and provides a cuff of soft
material and of doubled-up type, and arranged
to permit of wearing the cuff reversedly or
turned inside out, thus allowing its use for a
‘long time prior to laundrying it, or in case
tbe original outer face becomes threadbare or
torn.

01 Interest to Farmers

POTATO PLANTER. — A. REICHERT, Au-
burn, Wash. This invention providesa planter,
including a revoluble feeder wheel and mech-
anism for securely rotating or * kicking™ the
wheel at equal intervals, whereby the potatoes
carried by the wheel will be deposited at
equally spaced intervals in a delivering tube,
irrespective of the size of the potatoes, so
that they may be conveyed through the tube to
the ground and uniformly planted at equal
distances and depths apart.

MANURE WAGON. — B. V. COBNELIUS,
Route 1, Village Springs, Ala. The invention
pertains more particularly to devices for dis-
tributing manure in the liquid form. It pro-
vides a wagon having separate compartments,
one for carrying manure and one for water,
the parts being so arranged that leakage from
the manure mingles with the water and may
be discharged therewith for purposes of fer-
tilization.

GRAIN SEPARATOR.—H. BvuissoN, Fort
Totten, N. D. This improvement relates to the
separation of the bad from the good grains, in
agricultural activities, and . the main object
thereof is to provide mechanical means for
accomplishing this result. It provides a ma-
chine for this purpose, which is readlly oper-
ated by hand, but which may also be power
driven.

COUPLING.—G. F. WINTER, Lihue Mill,
Lihue, Kauai, Hawall. This invention relates
to sugar cane mlills, and provides a coupllng
more especially designed for coupling together
the sectlons of the square driving shaft for the
upper roller, with a view to render the said
driving shaft flexible to allow the upper roller
to yleld in case foreign matter pass with the
sugar cane between the rollers.

COMBINATION GRIT FOR FOWLS. ~— H.
vON UFfrEL, Prince George Hotel, New York,
N. Y. This invention relates to a feed for
fowls in the form of a combinatiom grit, in
which the particles of grit proper are enriched
with a certain filxed coating or covering of
any suitable substance which is easily assim-
{lated. The coating may consist of a sub-
stance containing either a food or a stimuilant,
or both.

01 General Interest

WORK SUPPORT.—Magry A. KEATING, 161
W. 25th St., New York, N. Y. This invention
relates particularly to a device for use in the
school room for acting as a support for sheets,
pencils, and objects to be drawn, as well as
other suitable articles. It provides a support-
ing clamping member designed to be secured
to a desk or other support which wlll resfli-
ently clamp an article in place so as to hold
the same in view continually.

PROCESS OF PRODUCING SOLUBLE
SALTS OF ALUMINUM.—M. P. COOLBAUGH
and E. H. QUINNEY. Address Schrader &
Lewis, Rapid City, S. D. In this case the in-
vention has reference to improvements in proc-
esses for producing soluble salts for aluminum
from kaolin and other siliceous and argillaceous
earths, rocks, or minerals containing no pot-
ash, in which compounds of aluminum exist
in an insoluble form.

PORTABLE STEEL BUILDING.—J. R.
ASHLEY, 1790 Broadway, New York, N. Y.
This invention reinforces a portable steel
building structure; ialances the load carried
by the roof; stiffens the side wall censtruc-
tion of the building without materially aug-
menting the weight thereof; cheapens the cost
of construction; and simplifies the labor of
assembling the parts of which said building is
composed. .

TIME EXPOSURE CALCULATING METER.
—W. H. EDMUNDS, 23rd and Market Sts., Den-
ver, Colo. This meter is for use in connection
with a photographic camera for calculating
the time of exposure necessary to produce the
best results under prevalling conditions. The
invention provides a device designed to be
located in a particular position upon a camera,
the operation of the meter depending for accu-
racy upon its proper position on the camera.

SELF-FILLING FOUNTAIN PEN.—W. L
FEreis, 173 Broadway, New York, N. Y. This
improvement relates to self-filling fountain
pens, and deals more particularly with operat-
ing means for the deflating presser bar for the
ink sack. Another object of the invention is
to provide a ncvel, inexpensive, and reliable
spring for the presser bar.

BOND MATURITY CALCULATOR.—G. H.
Hewirr, Je, 66 Broadway, New York, N. Y.
‘The invention relates to means for determining

SCIENTIFIC AMERICAN

the terms which bonds, promissory notes, or
the like, have to run from the present date to
the date of maturity, the primary object being
to provide a device baving relatively movable
parts with data arranged thereon and adapted
to indicate, by a simple adjustment of the rel-
atively movable parts, the number of years,
months, and days to the date of maturity.
SUPPORT FOR CEMENTITIOUS MATE-
RIAL.—E. Fraacqg, 109 Broad St., New York,
N. Y. The invention relates to means adapted
to form supports for cementitious material par-
titions while the same are in process of set-
ting. It relates more particularly to vertical

supports which will carry the plastic mass, |

and which will permit the same to plumb under
the action of gravity.

PAPER BAG.—S. S. SteEIN, 8 W. 36th St.,
New York, N. Y. In the present invention the
improvement has reference to paper bags, and
refers more particularly to handles therefor,
whereby a number of bags can be conveniently
carried together without any danger of losing
any of the bags or the contents thereof.

LEG SETTING DEVICE.—M. ScHNUG,
Bonduel, Wis. The invention relates to port-
able means for setting a fracture of the lower
leg of a human, either right or left, and the
main object thereof 18 to provide such a de-
vice which may be readily assembled and unas-
sembled whereby, when not in use, the parts
will occupy but small space,

LIMB SETTING DEVICE.—M. ScCHNUG,
Bonduel, Wis. This invention is designed for
setting factures of the upper leg or hip, right,
left, or both, and in the reduction of which it
is necessary to have the body elevated in or-
der to be enabled to put a bandage or plaster
cast around the leg, hip, or back, and at the
same time to maintain the leg or legs under
tension and in proper anatomical line.

and Tools

COMPOSITE FILE.—H. Getaz, P. O. Box
910, Pittsfield, Mass. One of the objects of
the present invention is the provision of a new
and improved composite flle, more especially
designed for use by metal workers, and ar-
ranged to allow convenient sharpening of the
cutting edges when dulled by use.

LAWN-EDGER.—C. W. HaLL, 4423 Buni
St., Denver, Colo. In this case the invention
is an improvement in that class of lawn-
edgers and trimmers which consist, broadly

LAWN-EDGER.

stated, of a curved blade secured to a handle
and provided on one side with a lateral gage,
which runs on the curb or edge of the side-
‘walk, and 18 adjustable vertically to vary the
depth of cut made by the blade.

DENTAL APPLIANCE.—T. H. RaGATZ,
Prairie du Sac, Wis. The invention has par-
ticular reference to a novel device for cleaning
teeth. It provides a rotary flexible container
adapted to receive the. cleaning material and
to be placed over the tooth to be cleaned, said
container being rotated by am endless flexible
belt or cord. !

POCKET KNIFE.—J, F. EnowrLrax 1112
3d St., Hibbing, Minn. This invention relates
to knives such as pocket knives including a
handle, or to be disposed in line with the handle
for use. It provides a knife, the complete
handle of which including the spring will be
cheaply produced in single structure. The in-
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POCEET KNIFE.

vention produces a single handle blank with
members thereon to constitute the sides and
spring, and the blank is then bent and swayed
to bring the side members into proper position
with the spring constituting the whole back
of the handle.

Household Utilities

TOASTER.— G. H. CarrLtoN, Mason City,
Iowa. The invention relates more particu-
larly to that type of toasters which embodies
toasting plates having means whereby to sup-
port the same in superposed relation above a
burner and the like on which bread is disposed
for toasting, the object being to provide means
whereby tbe heat rising from the burner will
be distributed over the entire lower surface of
the toasting plate.

IRONING BOARD.—R. B. PALMER, 28 Gold

1 St, Norwlch, N. Y. This Improvement refers

to a structure having folding supports for the
board, the supports including braces pivotally
connected at one end, and having means

whereby to detachably connect the opposite
ends of the braces, to variously adjust said
braces whereby to vary the height of the board
or adapt it for other purposes such as a bed-
side table.

TIME CONTROLLED CUT-OFF VALVE
FOR GAS RANGES.—H. SIiMKE and J. A.
STELLER. Address the latter, 803 E. Walnut
St., Bloomington, I11. This invention provides

a clock controlled valve so designed that when

TIME CONTROLLED CUT-OFF VALVE FOR GAS
RANGES.

applied to a gas range it is possible to heat
the range for a predetermined time, and when
the time limit is reached the clock will auto-
matically effect the closing of the gas valve
to stop the heating of the range. The clock-
actuated mechanism is operatively connected
with the cut-off valve, and is capable of being
set for actuation after the lapse of a prede-
termined interval of time, "according to the
food to be baked or roasted. The timer or
clock is more simple and easy to operate for
this spccial use than if it were a common
alarm clock.

COOKING UTENSIL.—W. F. CurraN, Box
1049, Waco, Tex. This improvement relates to
double cookers for domestic cooking purposes.

COOKING UTENSIL.

The ordinary double boiler, by reason of the
wasteful escape of steam, tends to dissipate
the water in a short time, and is liable also to
boll over, so that the utensil requires constant
attention. The prime object is to provide a
domestic double boiler, which may be used for
continuous cooking for a long period, without
replenishing the water supply.

INSECT CATCHER.—S. H. PATTERSON, 121
N. 21st St., Philadelphia, Pa. Use 1s made in
this invention of & funnel provided with a
barrel, and having an air channel leading
from the barrel to the edge of the funnel, and
a handled plunger movable in the barrel for
forcing an air blast through the air channel
45 Adislodge an insect on a ceiling, wall, or
other support, and against which the finger is
pressed.

Machines and Mechantcal Devices

MACHINE FOR CLEANING CEILINGS.—
S. GorTLIEB, care of Sackler and Lavitt, 257
Broadway, New York, N. Y. This improvement
provides a machine of a portable nature
adapted to be moved about on a floor or

MACHINE FOR CLEANING CEILINGS,

other analogous support, such machine having
facilities for brushing a ceillng or sweeping
dust, dirt, cobwebs, or the like from the same
by means operable by the operator standing
on the floor.

SUBMARINE TORPEDO DISCHARGING
DEVICE.—H. W. HILLE, 306 Wells Fego
Bld'g, New Orleans, La. This invention pro-
vides a means whereby a torpedo or bomb may
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be discharged when the submarine moves into
close proximity with its target, so that there
will be no danger of the torpedo or bomb miss-
ing its objective. It provides a means of such
a nature that a torpedo may be readily inserted
within the tube from within the submarine and
while the same is submerged.

WHEELED SCRAPER.—O. P. HALLOCK.
Address M. V. Liddell, 1408 South 8th St.,
Springfleld, Ill. This invention has particular
reference to machines for excavating and con-
veying the excavated earth from the point of
While this
machine is particularly adapted for road mak-
ing purposes, it is by no means to be limited
to any particular art.

AUTOMATIC JOINTER.—G. E. TOMLINSON,
Winchester, Ky. This invention relates to
woodworking machinery, and has particular
reference to edge trimmers or jointers. It pro-
vides a machine for jointing the edges of staves
for barrels or hogsheads so as to joint both
edges of pieces or strips of lumber of random
width automatically or in a continuous opera- -
tion.

WAVE MOTOR.—K. FouUsSEg, 505 East 9th
St., Austin, Tex. This invention provides a
wave motor, which includes an apparatus in-
stalled in a wave disturbed liquid and a power

WAYE MOTOR.

converting mechanism connected thereto by
flexible elements and adapted to convert the
energy recelved tberefrom into such form that
it may be conveniently utilized. It provides a
wave-actuated buffer plate in the path of
motion of the waves, and so mounted that it
may be raised or lowered and locked at any
intermediate position, all of which is under
control of the operator located at some distant
point.

SEWING MACHINE.—J. PARTMANN, 38 W.
3rd St.,, New York, N. Y. This improvement
provides a compact sewing machine in which
the lever has two arms extending from its ful-
crum in the same general direction, one of the
arms being connected with the driving shaft by
a link and cam, and the other arm serving to
operate the needle bar.

CHECK CONTROLLED DEVICE—S. F.
MioroN, 2523 Esplanade Ave, New Orleans, La.
The invention relates to coin or check controlled
devices, and is designed especially for use in
connection with the automatic gasoline service
disclosed and claimed in a former Letters Pat-
ent granted to Mr. Mioton. The invention pro-
vides a mechanism which is peculiarly adapted
for detecting bogus or bad coins or checks
which are too heavy or too light.

SOUND CONTROL FOR TALKING MA-
CHINES.—V. W. WECZERZICK, 857 Union St..
Brooklyn, N. Y, N. Y. This invention pro-
vides a device for controlling the volume of
sound arranged in the gooseneck of the talk-
ing machine or at some other convenient point
in any part of the quantity or volume of sound
tube, whereby the tone 1s affected according
to the movement of the controlling device.

AUTOMATIC RETURN CHECK AND STOP
VALVE.—T. B. ForDp, 40 Broome St., New
York, N. Y. This inventor’s object i8 to pro-
vide an automatic return check and stop
valve used in steam pipes and arranged to
prevent sticking and chattering, to dispense
with the dash pot, to permit convenient ad-
justment for operating at slight differences of
boller and main pressures, and to provide a
visible means for the attendant in charge to
see whether the valve is properly working or
not.

PIPE SADDLE. — J. G. HAYDEN, care of
Flora Water Co., Flora, Ind. Mr. Hayden's
invention relates to a form of pipe saddle
adapted to pipes of different diameters. The
invention eliminates the objections inherent to
the old form of saddles, and provides a connec-
tion which is absolutely tight, irrespective of
the size of the pipe, or the inequalitles of the
surface of the same.

HYDRAULIC VALVE.—W. L. MAaRSHALL,
Washington, D. C. The inventor provides a
hydraulic valve which allows the greatest pos-
sible discharge with the least weigbt of mate-
rial in the moving parts, with the least mo-
tion and friction, and with forces acting on
the valve which are balanced or in equilibrium
in every direction and at every positien of the
valve.

Prime Movers and Their Acceasories

FUEL HEATING DEVICE FOR INTERNAL
COMBUSTION ENGINES.—L. A, E T &
E. L. STRAUBEL. Address Straubel Machine
Co., Green Bay, Wis. The invention provides
means wbereby the fuel supplled to an inter-

(Concluded on page 484)
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A Record of Good Roads
That Every Taxpayer Should Read

The Old Macadam Road

In the old days before the automobile,
the roadway that MacAdam invented
a hundred years ago was good enough
for anybody. It was hard, smooth,
fairly dustless and easy to maintain at
slight annual expense. Its durability
varied, of course, with the trafiic but it
would go for some ten years or more
without serious reconstruction.

The Automobile Arrives

Then came the automobile storming
down MacAdam’s smooth highway with
a vicious abrasive thrust of its powerful
rear wheels and scattering MacAdam’s
expensive materials to the winds.

And macadam roads promptly went out
of date.

There are still some road puilders who
are trying to make them serve in this
day of fast traffic, and find that they
are either the custodians of melancholy
lanes of loose stone or are engaged in-
cessantly in expensive repair and re--
construction.

Tarvia Roads

To make the road once again stronger
than the vehicle, modern engineers em-
ploy bitumens of which the best known
and most used is Tarvia.

Tarvia is a tough, coal tar preparation.
It is not an oil and does not track or
smell. It is not a dust-layer but rather
a dust-preventer. Its use also adds
greatly to the life of the roadway since
it cements the road into a tough,
slightly plastic matrix that withstands
automobile and horse drawn traffic to
an extent that is remarkable.

How long will they last?

How long the Tarvia bond would with-
stand traffic has not been known till

Fac-simile of
label appear-
ingon““Tarvia
-X"’ barrels.

In order to bring the facts before taxpayers as well as road
authorities, The Barrett Company has organized a Special
Service Department, which keeps up to the minute on all road
problems.

Newton Boulevard, Newton, Mass., Treated with “Tarvia-A”

nine years ago. Still in good condition,

recently but some of the early Tarvia
roads are now ready to testify. For
instance:

A nine year record

Newton Boulevard, Newton, Mass., was
tarviated for five miles in 1906 and 1907.
It is a great automobile thoroughfare
and before that time its maintenance
was difficult and costly. The original
1906 treatment has never been renewed
and repairs have been too insignificant
tocompute. At the most an inexpensive
renewal of the top coat of Tarvia will
make it good for another long period.

A ten year record
Belllower Avenue, a fine residential
street in Cleveland, Ohio, was built
with Tarvia in 1905. The photograph
below of this paving was taken in 1915

Bellflower Ave., Cleveland, O., Constructed with “Tarvia-X"

in 1905, Note its present good condition after 10 years!

showing its fine condition after ten
years service without renewal or repairs,
a record obviously impossible for plain
macadam on a city street like this.

A six year record

This was on the fashionable Lake Shore
Drive in the city of Chicago where plain
macadam would probably not have
lasted through a single winter.

As to the future

Such veteran Tarvia roads are the fore-
runners of a host that will be recorded
a little later when the great mileages of
Tarvia work that were built in 1909,
1910 and 1911 have reached a ripe old
age.

Those early Tarvia roads were crude
compared with the more scientific and
more durable construction of today.

Lake Shore Drive, Chicago, Ill., Reconstructed with *Tarvia”
in1909. Heavy traffic but still good in 1915 as above.

Different grades of Tarvia
Tarvia is made in three grades: ‘“Tarvia-
X” for new or rebuilt roads and pave-
ments, ‘““Tarvia-A” for surface applica-
tion, and “Tarvia-B” for dust preven-
tion and road preservation.

A word to taxpayers
You, as a taxpayer, are paying for roads.
If you have dusty plain macadam, you
are paying enough to secure durable,
dustless Tarvia roads, for the latter,
owing to the saving in maintenance ex-
penses, cost no more in the end.

Remember that dusty roads are mot signs
of economy, but of wasteful and anti-
quated methods.

Special Service Department

If you will write to the nearest office regarding road

conditions or problems in your vicinity, the matter will have
the prompt attention of experienced engineers. This service is
ree for the asking.
this Department can greatly assist you.

If vou want better roads and lower taxes,

Write our Service Department for illustrated booklet and further information

()
The /% gl Company
Philadelphia
Kansas City
Montreal Toronto

Cincinnati
Peoria
Sydney, N. S.

St. Louis

New York
Pittsburgh
THE PATERSON MANUFACTURING COMPANY, Limited:

Cleveland
Salt Lake City
St. John, N. B.

Chicago
Detroit Seattle

Halifax, N. S.

Minneapolis
Winnipeg

Birmingham

<

Vancouver
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- Better Oil for Fords
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In your Ford Instruction Book you are advised
to use a ‘“high-grade’ oil of “light’” body.

But a puzzling condition faces you when you look
for ‘‘high-grade,” “light-bodied” oil.

“Light” body is a loose term. It is applied to
oils as different from each other as kerosene and
gasoline. Sewing machine oil, for example, is a
light oil, but it would cause quick trouble in a Ford
motor. And many light oils are really not service-
able in an automobile. They vaporize rapidly under
the heat of service.

The following is what you have a right to expect
from your lubricating oil—

(1) Full power.

(2) A minimum of carbon deposit on piston heads,
spark plugs and valve seats.

(3) Lowest operating cost per mile and per year.

Let us see how Gargoyle Mobiloil “E” meets these require-
ments.

Power. - The body of Gargoyle Mobiloil “E” has been
proven through engineering analysis and repeated actual
tests to be scientifically-correct for the high-speed Ford
engine. It forms a correct piston seal. Thus it assures at
all times full and abundant power.

Carbon. Theslight carbon left by Gargoyle Mobiloil “E"
is a light, dry dust which is blown through the exhaust by
the engine action. Ford owners who use Gargoyle Mobiloil
“E" are rarely troubled with carbon deposit on piston heads,
spark plugs or valves.

Economy. Gargoyle Mobiloil “E” being correct in body,
does not work freely into the combustion chambers. The
result is 04/ economy.

Furnishing a correct piston seal, it insures full power
from the fuel. That means gasoline economy.

And Gargoyle Mobiloil “E'" is manufactured to withstand.
the heat of service. It does not “‘break down” in use. This
insures constant protection to the moving parts.

When you ask for Gargoyle Mobiloil “E” you get more
than mere oil of “light” body and ‘“‘high-grade.”
scienti fically-correct light body, backed by the quality which
experienced motorists have learned to expect from the Vac-
uum Oil Company.

An Economical Demonstratian

It will probably cost you less than $1.00 to fill your crank
case with Gargoyle Mobiloil “E”. You can then watch the
results for yourself.

GMREOMe

Mobiloils

A grade for each type of motor

In buying Gargoyle Mobiloil “E"” from your dealer, it is safest to pur-
chase in original packages. Lookforthe red Gargoyle on the container.
For information, kindly address any inquiry tc our nearest office.

VACUUM OIL COMPANY, Rochester, N. Y., U. S. A.

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

! The vast difference between
o] oils classed as ““light”

You get.

s
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(Ooncluded from pape 482)
nal combustion engine may be heated to 8 high
temperature before introduction within the
working cylinder, and without producing an
amount of friction in the passage of the fuel
as would tend to destroy or impair the free
circulation thereof.

CARBURETER.—D. CaHILL, 108 Quai de
Courbevole, Courbevole, Seine, France. The
invention relases more particularly to these of
the type wherein a choking member, operated
by band and controlling the admission of the
mixture of air and ligquid fuel to tbe combus-
tion chamber of the engine, is connected with
a similar choking member designed to vary at
the same time the sectional area of tbe passage
for the air omnly, or both the sectional area of
the air passage and that of the passage for the
fuel.

and Thelr Accessories

AUTOMATIC TRAIN STOPPING DEVICE.
—G. H. ENwn1s, Derby, Conn. This inventor
provides magnetic means for stopping a train
in which there is no actual contact between
the devices carried by the engine and those

by

-

ADTOMATIC TRAIN STOPPING DEVICE.

distributed along tbe track. He provides a de-
vice in which the magnetic devices distributed
along the track act upon an armature in such
a manner as to release a weight, the release
of the weigbt serving to actuate the throttle
lever, the brake lever, to blow the whistle, or
to actuate electrical mechanism for the con-
trolling of the motor, in case electricity sbould
be used instead of steam.

REINFORCED LOCOMOTIVE DRIVING
BOX SHOE.—1J. C. Lyoxs, P. O. Box 735, Mc-
Comb, Miss. The improvement is in reinforced
locomotive driving box shoes, and the Inven-
tion has for its object to provide a shoe of the
character specified, wherein steel reinforcing
plates are cast on the shoe, to strengthen and
reinforce the same, to prevent damage in use.

GONDOLA CAR.—T. H. Warrs, 106 3rd
Ave.,, Altoona, Pa. The invention provides an
apparatus which embodies a construction for
retaining the pivoted doors of the car in
closed position, and which, when operated, will
greatly facilitate the opening and closing of
s¢id doors, the mechanism for such operation
being so arranged that substantially a tbird
of a complete revolution of the operating
crank is all tbat i{s required to open or close
the door.

Pertaining to Vehicles

OIL RING.-——W. J. FrRANCEKE, New Bruns-
wick, N. J. Tbhis improvement relates to oil-
ing devices for shafts or otber revolving ele-
ments of high-speed motors and other machines
and devices. It provides an oil ring arranged
to permit of conveniently placing it in posi-
tion in the bearing and on the shaft or other
revoluble part without disturbing the same.

ADJUSTABLE DIMMER,—E. W. BERAND-
QuisT, 48 Berwick St., Orange, N. J. An ob-
ject in view in this case 13 to provide a dim-
mer for lamps especially of the automobile
type, which may be quickly applied and re-
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ADJUSTABLE DIMMER.

moved, and which also may be adjusted to give
different degrees of dimness, A further ob-
ject is to provide a bodily removable dimmer
formed with adjustable sections, whereby part
of the lamp may be dimmed and the remaining
part left uncovered.

TRACTOR VEHICLE.—J. A. MONTGOMERY
and H. HANSEN. Address the former, Ukiah,
Cal. This invention relates to traction vehicles
and bas particular reference to tractor wheels
having an endless flexible belt tread and a
main load supporting wheel codperating with
the said tread. An object is to simplify and
generally improve this class of devices in re-
spect to the reliability of operation and du-
rabllity.
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LANTERN HOLDER.—J. E. EAsTMAN,
Plttefield, N. H. This invention relates to
means for holding an ordinary lantern on a
vehicle to constitute a vehicle lamp, so that a
separate headlight of special construction will
not need to be employed on tbe vebicle, and
the ordinary lantern employed for the purpose
will be available for its ordinary uses when
detacbed from the vebicle.

PNEUMATIC TIRE APPARATUS.—G. B.
BATCHELLER, 1612 Broadway, New York, N. Y.
An object here is to provide a means for fur-
nishing a pressure fluid for the flexible inner
bag for codperating with the aforesald appa-
ratus, tbe operation of which is thoroughly
satisfactory, and wbereby a vastly larger num-
ber of cures may be had from a single pressure
fluid bag than may be had by tbe apparatus
commonly in use.

VEHICLE HOIST.—L. TowNSEND, Flat B,
117 Chersy St., Evansville, Xnd. The inven-
tion relates more particularly to hoisting
means wbereby an automobile can be ralsed
slightly from the ground. The object 1s to
provide a vehicle boist which can be easily ad-
justed to various lengths of vehicle wheel
bases, and wbereby the height to which the
vehicle can be raised can be also adjusted.

VEHICLE TIRE.—J. T. FircH, Helper, Utah.
The invention relates particularly to tires for
motor driven vebicles, and provides a substitute
for the conventional pneumatic tire which {s of
no greater initial cost, of very low malntenance
cost, which prevents accidents now due to
blow-outs, which enables repair of any required
portion of the tire without removing the tire
entirely from a wheel, and wbich possesses all
the advantages of the pneumatic tire without
any of its disadvantages.

RESILIENT WHEEL.— T. T. CHALONEE,
540 W. 47th St, New York, N. Y. This inven-
tlon provides a construction which gives the
deslred resilient effect both radially and later-
ally. It provides a resilient wheel with a
radial resilient structure and resilient bracing
members so that the tread portions of tbe de-
vice may yield substantially in any direction
for accommodating the wheel to different con-
ditlons of road.

TRUCK.—A. D. Cox, Box 14, Winterville, N.
C. This invention relates to an improvement
in trucks, and provides an {mproved truck
which may be readily handled by a single per-
son in transporting farm products particularly,
from one place to another, and which may Le
readily loaded and unloaded.

AUTO PULLER.—J. W. La Vaks, Eustis,
Fla. For use in pulling an automobile from its
stalled position, tbe puller, which 1is so com-
pact it can be kept in the automobile, 18 at-
tached by means of an anchor member to any
suitable anchorage, a tree, fence post, rock,
telepbone pole, land anchor or driven stake.

AUTO PULLER.

A hook is passed through or around some sub-
stantial part of the automobile and secured
thereto by an engaging hook through a link.
Means provide for taking several bights of a
cabl¢g passed around a drum. The operator
then grasps the free end of the cable with one
band and with the other, through a crank, a
shaft and certain gears actuates the drum.
This causes the two blocks to approach each
other and hence the speedy extrication of the
machine.

Designs

DESIGN FOR A BODY FOR ELECTRIC
FIXTURES.—S. SHAPIRO, 15 Laight St., New
York, N. Y. Tbe fixture has a body formed
with a large bulged central portion from wbich
extends a bead which, in turn, bas a rounded
upper portion terminating in a stem. A ring-
shaped section extends from tbe bulged por-
tlon, and is bent to form a recess and a down-
wardly projecting conical portlon, which, in
turn, bas projecting therefrom am inverted
cup-shaped bottom.

DESIGN FOR AN ARTICLE OF MANUFAC-
TURE.—C. BasTOW, 25 Madison Ave., New
York, N. Y. Tbhe design comprises a perspec-
tive view of New York city looking from the
bay showing the Statue of Liberty, the East
River bridges and conspicuous features of the
city. At the corners are floriated panels and
above and below, there are chain borders. At
one end there are views of the U. S. Sub- °
Treasury and Grant's Tombh, each in a floriated
oval panel.

DESIGN FOR A DINING TABLE FIX-
TURE.—1. TiGer, Ferndale, N. Y. This de-
sign presents a circular base from which a
vsse-like bolder rises centrally, together with
a series of smaller auxillary holders rising
from lateral arms and terminating sbort of
tbe top of the central holder, there being on
tbe arms outwardly disposed horizontal op-
posed semi-circular members,

Nore.—Coples of any of tbese patents will
be furnished by the SCIENTIFIC AMERICAN for
ten cents each. Please state the name of tbe
patentee, title of tbe invention, and date of
this paper.
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To the Managing Director,
CADILLAC MOTOR CAR MANUPACTURING CO.
Detroit. Mich. U. S. A.

Dear 8ir

Having in May 1ast decided to purchase a new car, 1 was in the usual
position of uncertainty that most would-be purchasers are in as to_the car one
can get as the best_.value for money.

I happened "$0 see in the "Saturday Evening Post"™ one of your very
olearly - and to my mind ~ very fairly worded advertisements, and immediately

485

\W/

went to see your polite and oourteous Manager, Mr. Benmnett , with the idea of
looking over the chassis of one of your new 7 seater 8 oylinder cara - I think
you call it type 51.

1 took my engineer with me {in whose ability I place very great con-
fidence) and we had a thorough examination of the ochassis and loose parts, and
both came to the conclusion that apparently a better oonstructed and more care-
fully thought out engine, etc. would be practically impossible to find. As a
matter of fact I placed an order with Mesers.Bennett for one of your cars.-

I may add that I have been 8 very keen motorist since the year 1903,
and have possessed several cars of British and French make, and have at the pres-
ent time two other English-made cars as well as your 8 cylinder.

3

It may interest you to know that we took delivery of your car early in =
August last, and at time of writing she has done between 5§ and 6 thousand miles,
and up to the present we have never had occasion to 1ift up the bonnet, unless it
has been to show an interested motorist the detaila of your engine. What 1 wish
to say more particularly is, that in the whole of my motoring experience I have
never struck a car that has given such complete and general satisfactian as the
"Cadillac" has done, and I feel quite entitled by my experience to give an opin-
ion. I do not know whether it is your firm, or another firm in America that
makes use of the phrase : "One has not enjoyed tha pleasures of motoring until he
has ridden in a"... but if it is your firm, I have the greatest pleasure in thor-
oughly endorsing your statement: if it is not your firm that makes use of the z- 7
bove phrase in its advertisements, you are, in my opinion, thoroughly entitled to
do so. Comparisons -are always odious, but my experience of the "Cadillac" 1is
that it is value for money in every sense of the word, whioh, I regret to say, 1
have never yet found in the purchase of any other car. It gives one a certain
amount of pleasure to be able to write about an article that ome finds all right: |
my previous experience of motor-oars was lilse taking a dip in the lucky tud -~ you ]
paid your money and you either got a decent or 'a bad car ; but from what I know
of several people this side who are the happy possessors of a "Cadillac" I may
say in all fairmess to yourself , that I have never ‘heard one that had anything
detrimental to say about your car. -

You may possibly think it strange that I take the trouble to dictate
this letter to you : you do not knmow me, and I do not know you ; but I think it
only fair to yourself to let you know that you have at least got one very ardent
admirer and happy owner of a8 "Cadillao".

I hope to be in New York the firat week in Pebruary on my way to Pasa-
dena, Calif. and if possible would like to have an opportunity of looking over
your works in Detroit. Am not sure yet whether I shall have time emough to go to
Detroit to do so, neither do I know whether you allow strangers to go over your
works, but if you do, I should be very pleased indeed to do so if possible. A
letter will find me if addressed to the Waldorf Hotel, Sth Avenue, New York.

Paithfully yours,

© 1916 SCIENTIFIC AMERICAN, INC



Front Wheel Control

Weed Chains on front tires of motor cars are as
necessary as flanges on front wheels of locomotives.

The front wheel skid is the greatest cause of the many auto-
mobile accidents which keep the newspaper columns sprinkled
with harrowing accounts. Appreciating this fact The Scientific
American in the following editorial advocates the use of Tire
Chains on the front as well as rear wheels:

“The majority of ausomobile owners fit
chains to the rear wheela only, and appear
%o consider this ample insurance against
accidente from skidding, but this practice
is a doubtful economy, for, although the
rear wheels, thus armed, may hold the
road fairly well, the really bad accidents
%00 often result from the inability of the
driver to control the course ofhis machine.
Any old hicycle rider knows that he can
retain the control of his machine and
maindain his balance when the rear wheel

skids badly as long as the front wheel

holds its grip on the road, but that he
becomes helpless whenever the front wheel
slides. The same conditions are true in
the case of the automobile, but in an
exaggerated degree, for its weight and the
average speed both send tomake the grip
of the front wheels on the road precarious,
and a skidding front wheel ia not much
different from a broken steering gear in
the pomb']ltlea of disaster. Rerognizing
these facts, it is apparent that chaine are
fully as necemmary on the front wheels a8
on the rear.”

To use Weed Chains only on rear tires means to have your car only
half protected. Put Weed Chains on all four tires at the first indication of
slippery going and you will have quadruple protection against injury,
death, car damage and law suits.

Weed Chains are Sold for all Tires by Dealers Everywhere
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GiVe YOUR Lawn Better Care

PROPER lawn care this season will count greatly toward a germanently
beautiful sward. Start your hwn care right tlul year. This sum- o
mer use the Ideal Jamor. the lawn mower that iveelf. »
You can give your lawn twice the utuul amount of care,
moreeﬁicientz- and more economically, $oo.
Whrite to us for full particulars—now, while makiog your
plaas for a beluﬁful{a
The fdeal Powey Lawe Mower Compuny

R- E. OLDS, Chairman
4N Ralamazoo Streot Lanaing, Michigs
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How May the Permanent Success of
Our Dye Industries Be Secured?

{Concluded from page 473)

Can such revolutionary conditions be
brought about? * Yes,” but only by pa-
tient and persistent campaign of educa-
tion with the consumers, the public and
the manufacturers, for there is yet much
for the last to learn. He must learn
something of the methods of the foreign
manufacturer, to whom there is no such
thing as waste, where everything is util-
ized.

Too many American manufacturers are
allowing millions of dollars to be wasted
in the air or down the sewer because they
have not learned how to utilize all their
material. The European manufacturer on
inspecting an American chemical works is
apt to have heart failure on viewing the
almost criminal waste of material, labor
and dollars. Only time can change these
things. In the interim the manufacturer
must be helped, encouraged and educated.

Esprit de corps, alike among the manu-
facturers and the consumers, must be
firmly established and a patriotism now
absent must be engendered in the hearts
of the whole people. These can best be
done with the codperation of our Federal
Government, that has at its command,
not only able, willing and untiring experts,
but the most complete compilation of
data, valuable alike to the manufacturers
and to the consumers.

Finally, this campaign, already started
by the Bureau of Foreign and Domestic
Commerce, must be pushed on vigorously
in all directions, for there is no work in
our whole Federal system comparable
with the prosperity of its industries, else
we .may be confronted with a situation
the newer manufacturers already fear
and are tentatively preparing for, the
necessity of abandoning the manufacture

of dyes, intermediates and colors through | th:

want of support. These industries will
not fail, if they do fail, because of lack
of capital, enterprise, genius or earnest
desire, but because of the failure of the
consumer and the whole people to appre-
ciate the opportunities and privileges of-
fered to co®perate in making this the
greatest nation in the world by giving it
commercial supremacy.

War Game—VIII

(Concluded from page 476)

be fully utilized. Before attempting to
go into the details of this phase of the
war business, let us see what is the most
important duty of the victorious forces.

Tactics, strategy and the whole military
organization is built up on the desire to
destroy' the enemy army. This means to
kill, to disable, to take as prisoners the
enemy soldiers; to destroy, to burn or to
capture the enemy artillery, ammunition,
or any other property. Simple and ancient
ideas which have never changed since the
first war.

This understood, we might consider the
methods of present-day tactics to accom-
plish the above aims.

It must have been apparent from the
war correspondent’s report that, while
Lieutenant General LG was in the tower
anxiously awaiting the outcome of the
combat, he has no means left to influence
it to any great degree. He has made his
plan and put it into action; then he must
wait to see the outcome of his arrange-
ments.

A slight deviation from the pre-arranged
plan might have caused an entirely differ-
ent result, as far as the final outcome was
concerned. Now his efforts have been suc-
cessful. His preparations have borne
fruit. Now it is his duty to take a hand
again.

The first thing to do, after the success-
ful assault by the infantry, is to reor-
ganize these forces. With the converging
assault and the different forces, the line
will not be a unit, but a mass of inter-
mingled troops. Nevertheless, if well
trained, these troops will form a firing line
as soon as the enemy position. is taken.
Usually they will not take cover, but will
fire standing or kneeling, for, if the enemy
is forced to a hasty retreat, there is very
little chance to receive enemy fire. Very
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INVENTORS are invited to communicate
with Munn & Co., 233 Broadway,New Y
or 625 F Street, Washington, D.C., in regar
to securing valid_patent protection for their
Inventions. Trade-Marks and Copyrights
registered. Design Patents and Foreign Pat-
ents secured.

A Free Opinion as to the probable patent-
ability of an invention will be readily given
to any inventor furnishing us with a model
or sketch and a brief description of the
device in qQuestion. All communications are
strictly confidential. Our Hand-Book on
Patents will be sent free on request.

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

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

MUNN & CO.
233 Broadway WewmihBudding New York
Branch Office: 625 F Stveet, Washington, D. C.

Annual Subscription Rates for the
Scientific American Publications

Subscription one vear......... ceeriene ceeee...$3.00

Postage prepaid in United States and poeaemom.
Merxico, Cuba and Panama.

Subscriptions for Foreign Countries, one year,
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The Scientific American Publications

Scientific American (established 1845)......... $3.00
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upon application.
Remit by postal or express money order, bank
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FOR SALE
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painters' bouse cleaners business. Positively new.
Practical, money saving and easily operated. A gold
mint for the right party. Bee notice on page 482. For
fucther ficular®. sddress Gottlleb, care of SBackley &
Lavitt, 267 Bro adWay, N ew York City.
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YOUR INVENTION may come within our Labora-
taries’ work. If 80 our Business Department will consider It.
Copy of patent with stamps for return will receive prompt
attention. McCormick Laboratories, Dayton, Ohilo.

MOTOR CAR AGENCY WANTED
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J. Walter Thomvpson Co., 44 East 23d8t., NewYork, N.Y.
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FOR BALE—TU. B. Patent Cuspidor Cleaner, No. 1,172,~
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Penseslow. 83d Year. For catalygue containing full information
and professional register of alumni, address C, L. MEE S, President.
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The Military Training Camps at Platts-
burg and elsewhere last summer were a
great success.

Over 4,000 men, many of them promi-
nent, rich, successful, left businesses, or
gave up vacations, and were well repaid.

They learned enough of military ser-
vice to be valuable to their country in
case of war. Their vacation benefited
them mentally and physically.

This summer you have an opportunity
to do the same thing. Will you do it?

Fifteen Camps at Seven Points

Every man who is willing to make this
splendid sacrifice will now have full op-
portunity.

Camps have been established at the
following points:

Plattsburg, New York—June, July, August, Sept.
Fort Oglethorpe, Georgia—May, June, July.
Monterey, California—July.

Salt Lake City, Utah—August.

American Lake, Washington —August.

Ft. Benjamin Harrison, Ind.—July, August, Sept.

San Antonio, Texas—June.

There will also be a camp for boys between 15 and 18 at
Plum Isiand, L. I. New York in July.

Practically every able-bodied man of
good moral character, between the ages
of 18 and 45 years, is eligible. Plan now
to spend ﬁur weeks this summer at the
camp nearest to you. You will enjoy a
clean, healthy, active life in the open air,
with work enough to make you tired at

pight and hungry at meal times. You

Pictures taken at Plattsburg

Under the instruction

SCIENTIFIC AMERICAN

will associate with men like yourself who
are alive to the needs of your country,
and who are leaders in this work because
they are leaders in everything they un-
dertake.

Richard Harding Davis

who ““did his bit” at Plattsburg last sum-
mer, said:

“The business men who to my mind are really
successful are those who left office and home, if
only for a month, to carry a pack and to sleep on
the ground at Plattsburg. They enrolled, not
because they are crazy for war, but to prepare
against war, to assist our government in prepar-
ing against it, to make war impossible, to insure
IR ace.!’

The Expense Is Small

The War Department furnishes tents,
equipment and arms. United States
Army officers instruct and drill the men.
The board, $25.00 for the four weeks, uni-
form $12.80 (not including shoes), and
railroad fare are all that you will have to
pay.

Where else, for so little money, can you
get camping, outdoor life, plenty of exer-
cise (rifle practice, hiking, swimming),
first-class food and good fellowship?

Federal Training Camps

‘_‘;2_-,
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of US Army

The Reward Will Be Great

Every man will spend at least four
weeks in the camp. He will learn as much
of modern military science as can be
taught in that time. Those in charge are
commissioned officers of the United States
Army, and they know their business.
Association with them and with your
fellow volunteers will be an experience
you will look back to with pride and
pleasure the longest day you live.

Camp life is hard work, but exhilarating. Every
man who went to Plattsburg feels that it was
worth while as an outing, even if the good time
had not been sweetened by the thought that he
was doing his duty.

Employers Are Cooperating

Many of the largest businesses in the country
are making it possible for their men to attend
these camps. They are giving every man who is
willing to go four weeks’ vacation and full pay,
without jeopardy to his position and future ad-
vancement. Every one 1s doing his part. Will
you do yours?

Write for full information, descriptive booklet
with pictures by the best known artists, and en-
rolment blanks.

Plan with your employer or your partners or
your subordinates to be away for four weeks this
summer.

Persuade every man of your acquaintance that
he should go also.

Military Training Camps Association
31 Nassau Street, New York City
OR

Officer in Charge, Military Training Camps
AT

Heagdguariers, Eastern Dept.
GOVERNORS ISLAND, NEW YORK
Headguarters, Southern Dept.

SAN ANTONIO, TEXAS

Headguarters, Central Dept.
CHICAGO, ILL.
Headguarters, Wastern Dept.
SAN FRANCISCO, CAL.
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“Not the name of a thing, but the mark of a service”

MAZDA Service — a

systematic research for

making good lamps

better

4629

The Meaning of MAZDA

:dmtocia?ﬁﬁemd_
T and devel

MAZDA is the trademark of a world - wide service to
in lam fs . Its purp is to collect and

in the art of incandescent

I-m muﬁﬂ;;ng and 1o distribute this informstion to
the companies entitled to receive this Service. MAZDA
Service is h Lab

General Electric Company at Schenectady.

The mark MAZDA can 1 only on lampe which
meet the standerds of MAEBA tf ¥

assurance of quatity, This trademark ja the property
of ihaGﬂﬂI?“F:h;nn“Cmp-ny pro

d in the R iew of the

Service, It is thus an

RESEARCH LABORATORIES OF
GENERAL ELECTRIC COMPANY

Eve

The
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; a bla ;
but he saw my Colt he
dropped his ‘sleep producer,
threw up his hands,and beg-
Sed me not to shoot. Then

im the roundsman came on
the run Why shouldn' I think
a lot of this Colt? }t saved
my life and helped to break
up the worst gang that ever
bothered the Department.”
Write for free booklet,

“How ro Shoot,'and
Caraloy ¥o. 87

sget to make a Colt safe’
LTSUPATENT FIRE ARMS MFG CO. HARTFORD. CONN.

RY MAN'S LIFE

Policeman’s S (Ory=

likely, enemy artillery fire will be directed
on the lost line, but this must be consid-
ered only after attending to other more
important matters.

With well-trained forces, the last re-
serves thrown into the line to carry for-
ward the assault will be in the best forma-
tion for the pursuit. These troops must
start out immediately and pursue the
enemy, unless reserves are at hand who
have not been used. In our present case,
the pursuit will be difficult on account of
the forest, which offers a good shelter and
an easy retreat for the enemy.

As soon as a force is started on the
pursuit, no time should be lost in reor-
ganizing the rest of the troops. They
should be reformed if possible into their
original units under their own officers and
a relentless pursuit should be carried on
to the finish.

It is extremely important that the
victorious forces shall not remain longer
than is absolutely necessary in the newly
acquired positions.

The enemy artillery is sure to shell
their old position with great accuracy,
knowing the exact distance.

The next important step is to move our
artillery forward, to have it always on
hand in case of unexpected events.

Under the given circumstances, there
seems to be very little chance for a coun-
ter-attack, but a good commander will
never leave a single thing undone. The
squadron of Blue cavalry should be sent
to keep as close a touch with the enemy as
possible. In this case, it is their duty to
harass the retreating columns by attack-
ing and cutting off stragglers, thus secur-
ing more prisoners.

This completes the problem which began
in the First War Game, printed in the
issue of March 11th, and has shown the
readers through the most vital tactics in
field service.

Penetration of the Enemy’s Line
Qeneral Situation:

A western Red detachment, consisting
of five battalions of infantry, two squad-
rons of cavalry, one and a half batteries
of artillery and a company of engineers,
after an unsuccessful engagement on the
12th of June, 19---, at Bristol, retired
directly west, closely followed by Blue
cavalry patrols.

On the 13th, this detachment reached
Pottstown.

At 3:30 P.M., General G receives from
Division Headquarters at Wyola, the fol-
lowing order :

Division Headquarters,
Wyola, June 13, 19—, 12:30 P.M.
Large invading enemy forces are slowly mov-
ing toward Pottstown, with the evident inten-
tiﬁln of seilzing factories there and in Deans-
ville.

To bhinder this advance, intrench from the
Nehaminy Island bridges south with right rest-
g on Conestoga Creek. Consider the dams
south from Manor and utilize the creek for
gsecarlng your right flank,

Our 4th Division is holding the river line
north of Nehamlny.

Reporta should be sent to headquarters
where 1 shal! remaia.

GENERAL LG,

General G, whose rear guard has halted
at the southern edge of the small woods
south of Pottstown, immediately mounted
his horse and, accompanied by his staff,
rode out to inspect the territory.

This inspection gave him the following
general ideas:

There is level ground, with good and
clear foreground to be defended.

The construction of a dam at the
Conestoga bridge by the engineers will
ipundate the swampy land and eventually
the whole low territory south of dams.

T'his will give a strong front to defend
and, by utilizing the barbed wire fence
nearby, to build obstacles before the
trenches, it could be still more improved.

After considering these matters he gives
the following order to the waiting ad-
jutants:

Superior enemy forces are slowly moving
west. Their aim is Pottstown and Deansvllle,
'T'o hinder their advance, the detacbment will
entrench on this line (he goint‘s it out) from
these bridges south to creek. Fire trenches to
be huilt by 1st, 2d, 3d Battalions and com-
munlcating trenches by 4th and 5th Battalions.

The artillery will prepare and mask a position
behind Ash Inno.

First pladoon of epgineers will dam wup
Conestoga creek at road bridge. Second
platoon will construct from available barbed
wire in front of fire trenches.

Second squadron to move east and to recon-
noitre as independent cavalry. First squadron
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lt,o advance to Norrlsville and secure our right
ank.
A screen of infantry patrols to be sent out.
Headquarters City Hall, Pottstown, where I
shall remain

The adjut{mts carry these orders to
their respective commanders and the ma-
chine begins to work out General G’s
order.

Through the efforts of a spy, these
orders were copied and a day later, on the
14th of June, 19---, at 10 A.M., were in the
hands of Brig. Gen. LG, at the moment
when his detachments’ advance guard has
reached Ferguson Farm on the Eden Nor-
risville road.

Brig. Gen. LG’s detachment consists of
two regiments of infantry, one regiment
of cavalry, two batteries of artillery and
one piatoon of machine guns.

At 10 :15 A.M., he receives the following
report from a cavalry patrol :

N. W. Corner Paoly Torest, opposite ceme-
tery, June 14, 19—, 8:20 AM. The enemy,
apparently a brigade strong. is entrenched be-

}we&n Pottstown and Conestoga Creek on level
and,

There seems to be no sign of artillery.
I shall remain in observation.
Lieu#enant L, 2nd Cavalry.
Five minutes later:
Goat Hill No. 62, June 14, 19—, 8:30 A M.

After an encounter with enemy patrol,
which we have dispersed and made two pris-
oners, I bave observed enemy entrenched south
from Pottstown to Conestoga Creek.

Artillery positions are masked in small wood
before’ Ash Inn.

The whole territory south of Goat HII is
inundated and impassable,

I shall remain here in observation.
Lieutenant FL, 2nd Cavalry.

Brig. Gen. LG has received orders that
Pottstown and Deansville are to be
secured at any cost.

All this demands one action, a frontad
attack, with an attempt to penetratd®
enemy’s line.

The territory in which these operations
are to be carried out is rather advan-
tageous for the Blue forces. There are
fine artillery positions at hand, also a
chance to approach effective range through
the forest.

Question

Question 1. Brig.-Gen. LG has made
up his mind to attack enemy and to break
through his trench line at the small woods
directly in front of western edge of Paoly
Forest. When will he issue his order?

Question 2. What will be his order to
effect this operation?

Question 3. What influence will the in-
undated territory have in regard to his
left flank?

Question 4. The whole regiment of cav-
alry is sent ahead to Norrisville to at-
tempt a flanking maneuver and to recon-
noiter farther west. What will be Calonel
C’s (of the cavalry) order?

Answers to Questions in War Game VII

Question 1. See map.

Question 2. See map.

Question 3. Major M’s detachment on
the two river boats will reach the landing
point hetween 1 and 2 o’clock in the morn-
ing. But, considering the difficulties of
landing his two battalions without a pier,
it will be 5 o’clock in the morning before
the two battalions will be in column of.
march.

Question 4.
On board River Boat—date—

The enemy, two regiments strong, is facing
(ljlulf] forces on the northern slope of Lookout

We shall land at tbe river bend near large
pine tree and envelop the enemy left flank.

‘fhe engineers will assist in tbe landing.

1st Battalion to land first and to provide
security for the detachment.

We shall march north at 5:30 A.M.

I shall march with advance guard.

Question 5. It will move north in se-
cured march, then, at the command of
Major M, front toward west. In this way
the deployment will be quicker.

Question 6.

The enemy is In close contact with our main
forces, Patrols 1, 2, 3 and 4, advance under
cover to crest of Chester Hill, and remain
there in observation.

Reports to be signaled to main column.

Question 7. The detachment did not
reach crest of Chester Hill till 5:55. All
this time they could hear the crackle of
rifie fire and the booming of artillery.
Once the enveloping detachment reaches
the position where the attack can be car-
ried out, Major M, after explaining the
situation, will give the following order :

We will attack the enemy's left flank, along

'Thacum Creek.
The 1st Battalion will advance against the
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No hidden, useless tread rubber

With most makes of truck tires, a portion
of the tread rubber i1s hidden below the top
level of the steel channel base. When the
tire has worn down to the rim, this hidden
tread proves useless in giving cushion to the
load or in adding to the possible mileage.

IN
GOODRICH

"TRUCK

cover.

Every particle of the tough, resilient, long wearing
tread is thus available for wear.
usable 1r1ubber in Goodrich

Makers of the celebrated Goodrich Automobile Tires:

In Goodrich ““P. B.”’ the tread rubber
The rims of the steel chan-

nel base are /evel with the base of

the tread rubber as shown in this
cross-section.

Be sure to get a copy of the new “P. B.” Bulletin.

The B. F. Goodrich Company, Akron, Ohio

A&

‘‘Best in the Long Run’’

is «ll above

You pay for ne wun-
“P. B.”” Truck Tires.

- VJ, TIRES

' {Permanent’Bana Type)
DelL.uxe
5 in., 6 in. and 7 in. widths

Regular
3 in. to 7 in. widths

Some day «ll tire makers will probably use
this improved construction, But foday and this
year Goodrich leads in offering it. It is but
one of numerous reasons why truck users are
flocking to Goodrich Tires—why they are de-
livering more-than-average mileages,

Sent on request

Service Stations and Branches conveniently located at
many points throughout the country.

This cell type with bottom and top
walls horizontal identifies the
radiator and is responsible for
greater durability.

HARRISON

ORIGINAL HEXAGON

Cellular Radiator

Notice its performance this season on

CHANDLER — HUDSON — HUPMOBILE
MITCHELL-LEWIS
Also GRAMM and FEDERAL TRUCKS

Our Book on Radiator History
and Efficiency Tells Why

THE HARRISON MFG. CO., Inc
Lockport, N. Y. =
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TI{E surest token of stability is
growth. By its rapid but con-
sistent development, the automo-
bile industry not only has attained
stability, but has laid a firm founda-
tion for even greater prosperity.

Those manufacturers of pleasure
and commercial cars that have been
most successful have pursued a well-
defined policy. They have developed
their productalongstandardized lines,
seekingimprovementrather thanmere
innovation, preferringevolution to
experimentation.

With such manufacturers,the Con-
tinental Motor has ever found favor.
One hundred and forty-seven of
them now use one or more models of
this famous motor, and, by its use,
both insure and increase their stability.

CONTINENTAL MOTORS COMPANY

DETROIT, MICHIGAN
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N the street the Moon Six-30

“stands out”.
a plain automobile.

It’s not just
You notice

it—for its size —its beauty of line
—its individuality—and the kind

of people you see in it.

From

top to tires, it looks—and acts—
and lasts—like a high-priced car.

Six-30, 5 passenger, fully equipped $I1195
Six-44, 7 passenger, fully equipped 31475

Wrrite for large folder, describ-
ing and illustrating Moon cars.

MOON MOTOR CAR CO.
ST. LOUIS 1. S A,

SCIENTIFIC

Some week you will be likely to find an inquiry for something that
you manufacture or dealin. A prompt reply may bring an order.

How Manufachwers Can JINCREASE THEIR BUSINESS
Read Carefully Every Week the CLASSIFIED ADVERTISING COLUMN in the- 5

AMERICAN

Watch It Carefully

Klaxons say
“Supper Time?®”

on big

ranch

in Peru

horns is music to the ear of ranch
hands in Peru. It means time to
stop work and come in for supper.

The big ranches there stretch out
for miles. A way was needed to sum-
mon the bands., A steam whistle was
impractical—it was a difficult problem—
until one day one of the ranchers heard
a Klaxon on an automobile in Lima.

He bought several and put them on
posts a mile apart—all over his ranch.
Now it is simply a question of pressing
a button. The men in the fields hear
the Klaxons. In they come. ¢

600,000 automobilists depend on this
same Klaxon to herald
their approach around the turns of

THE sound of Klaxon automobile

country roads; and in the noisy traffic
of city streets.

The Klaxon is so universally used
among motorists that the word
“Klaxon’” has come to mean ‘‘auto
horn’’—and many horns which are not
Klaxons are sold as Klaxons to unsus-
pecting motorists. To be sure, look foy
—and find—the Klaxon name-plate,

There is a Klaxon for every kind and
size of automobile—for trucks, motor-
cycles, motor-boats—from the Haod
Klaxonet at$4 tothe large Klaxon at$20.
Klaxons are made only by the Lovell-
McConnell Mfg. Co. of Newark. N. J.

LIFT THE HOOD AND SEE'IF
THE HORN ON YOUR CAR BEARS
THE KLAXON NAME-PLATE.

alemy's line in the direction of the Lone
ouse.

Second Battalion, as reserve, will follow be-
biad the center. I will be with the reserve.

[The first of this series of War Games
began with the issue of March 1ith. A
war map in colors, covering the terrain
of these War Games, was published in
the igsue of March 25th. Copies of this
map may be had for 10 cents each.—Ebp-
ITOR.]

Cartridge Cases of Steel

(Ooncluded from page 478)

The present American service rifle de-
velops a chamber pressure of about 50,000
pounds per square inch. The German
Mauser goes nearly to 60,000. Because
of the rimless case used and the form of
the bolthead, the case is not solidly sup-
ported during firing, but it is free to flow
out around the bolthead when the pres-
sure gets high enough to make brass flow.

In the American service rifle, when the
pressure gets up beyond 60,000 pounds per
square inch, the first sign of trouble is
the dropping of primers from the cases,
caused by the shell flowing sideways
around the head and enlarging the primer
pocket. Sometimes this allows gas to get
.into the bolt mechanism and blow the
‘striker to full cock. A number of rifie-
men, holding their heads close to the fir-
ing pin and wearing glasses, have had
. their glasses broken by the sudden rear-
ward thrust of the firing pin from the
escaping gas.

Still higher pressures rupture the brass
1case at the groove or cannelure, and this
may blow open the rifle if the gas gets out
at the right spot to lift off the top of the
receiver and release the top locking lug of
the bolt cylinder. The first sign of too
high pressure, as I say, is the flowing or
stretching sideways of the brass case at
the head. However, rimmed cases, solidly
supported by most carefully machined
blocks, extending all round the rim and
not allowing the brass to flow in any
direction, have stood chamber pressures
of 80,000 pounds per square inch. This is
an impossible form of construction with
the rimless case of the modern military
rifle, and the necessary tolerance allowed
in economical machine manufacture.

. So much stronger is the locking mech-
anism of the modern rifle, and so easy is
it to make this still stronger if necessary,
like the interrupted screw form of bolt-
head used on the Canadian Ross rifle, that
we may say that the brass case is the
weak point of the modern rifle. Both
from the standpoint of economy and of
strength the steel cartridge case would be
desirable if we can make steel function
through the draw presses with the facility
of the brass cup. The very fact of the
ductility of the brass in the draw press
is what makes the same brass yield to
higb powder pressures. It is evident that
if we are to gain ground in this depart-
ment, add strength to the case, we must be
prepared to machine some material or
other which is also less amenable to the
blandishments of the press. Steel is im-
mensely more economical than brass,
which is largely copper. The economy
may disappear if the speed of machines
has to be cut down and the wear on the
tools becomes excessive and the reloading
of the cases becomes impractical through
the rust, and corrosion through powder
residue.

" But regardless of the economical side
of the argument, if we add strength to
the rifle and permit of still higher pres-
sures and ergo higher velocity, steel cases
would be worth while. And, if through
some such calamity as has befallen Ger-
many, the supply of copper is cut off,
then making cartridge cases out of steel
is greatly to be desired even though no
other advantage be” gained than that of
an unlimited supply of raw.msaterial.

Some years ago there came reports of
German and French experiments with
steel for cartridge cases, while I have
before me samples of cases of this ma-
terial made experimentally by Sir Charles

!

Department of the Unijted States:Army
undertook the manufacture of steel car-
tridge cases, doubtless actuated by the
consideration I have mentioned, the pos-
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Ross, of the Canadian national rifle fac-:
tory. Nearly g year ago,ffthe;nOrdnancei chord was placed on the “flying bridge.”
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sible shortage of copper or spelter in case
of war. The manufacture of the cases
was never put on a regular basis, but
enough were made on the regular ma-
chines set out for the manufacture of the
brass cases, to demonstrate that the steel
cartridge case is entirely practical. One
is led to wonder whether Germany has
not found the process practicable or
whether her shortage of copper is not so
great as it is reported to be.

At the American Frankford Arsenal of
the Army they made both steel service
rifle cases and the clips to hold the five
cases together as they are issued to
troops. The Chief of Ordnance of the
Army reports as to this work:

“Two thicknesses of sheet steel were
used, the steel being planished on both
sides. The cups were made without dif-
ficulty on draw presses, using the same
punches and dies as are used for cartridge
brass. Annealing after each operation
was essential, and special precautions had
to be taken to prevent scaling, by anneal-
ing in boxes packed with iron filings. The
ordinary speeds of machine were used as
it was not desired to make any extensive
changes, but this resulted in considerable
loss on account of scratching by the dies.

“ For permanent manufacture the speeds
would undoubtedly have to be very much
diminished. Great care had to be taken
with the lubricant, only the very best
quality giving good results.

‘“ As might be expected, a number of
modifications in the amount of the anneal-
ing were experimented with. The earlier
cases were defective in that there was a
swelling of the head sufficient to cause
lcaks. Experiments were conducted only
far enough to determine the practicability
of the process and to overcome evident
defects in order that the department
might have the necessary knowledge to
quickly undertake the manufacture in
quantity, 1f desired.”

Sample cases from Frankford, before
me, show work of the highest quality, the
cases being as uniform in wall thickness
and head as the best made brass cases.
The lightness of these cases is noticeable
as compared to cases of brass, for the
same rifle.

Steel cases would of course offer some
difficulties outside of those of manufactur-
ing. A protective coating of some sort
vould seem essential to prevent rust from
perspiration from the bodies of the
soldiers, and from the rain and dew to
which soldiers are exposed. Their be-
havior in a rifle is still a matter of con-
jecture, but extraction should be easier
and there should be less chance for the
occasional clean rupture of the case in the
chamber of the machine gun, leaving the
forward part in the gun and putting that
piece effectively out of commission until
it is removed with a special tool.

It is not at all improbable that the Ger-
mans have not found practical what the
Frankfort Arsenal has been able to do
without much trouble. The German never
yet has equaled the quality of the am-
munition turned out from this Govern-
ment arsenal, and the German never has
turned out powder equal to the latest
product of the American Du Pont Co., the
progressive burning variety. Despite his
painstaking thoroughness, it is not the
Teuton alone who makes improvements in
war material.

The New Quebec Bridge
(Ooncluded from page 481)

bracing, followed by the lower sections of
the compression diagonals with their
sway bracing. The subtension diagonal
was then erected and the pins connecting
it to the compression diagonal and the
main “K” point were driven. The sub-
post carrying the floorbeam and the floor-
beam itself were next placed and the floor
system from the main panel point to the
sub-panel point laid. The traveler was
then advanced until the front legs rested
over the sub-panel point. In this posi-
tion the second panel section of the lower

The upper halves of the compression
diagonals with their sway bracing were
next erected, followed by the portal and
vertical post sway bracing in the panel to
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Bad for the Cow, You Say?

That's true. You may have to pay for it—that is, if you live to
face a farmers' jury. It seems incredible that, with much at stake,
men who own cars or have trucks running around will take chances
by buying any old kind of a brake lining. Perhaps the only time
they think about it is when they're in a pinch—in danger—and the
brake lining doesn’t grip. Friction—{friction, but there is no
friction. Now try the other way—equip your car with

hermo;

HYDRAULIC COMPRESSED
Brake Lining -100%

Thermoid isall friction—100% friction—from surface to surface—through and through
—all friction. That's the kind of Brake Lining that will grip and hold your car.
Thermoid is made of high grade long-fibre Canadian Asbestos, spun on brass wire,
Woven into cloth, thoroughly impregnated with a friction compound, folded, stitched,
then hydraulically compressed in one single salid mass. Thermoid has “body”—
substance—wearing qualities. It's there with the friction uatil it is worn to paper
thinness. Tell your supply or garage man you must have Thermoid.

TRENTON, N. J.

Makers of Nassau Tires and Thermeid Radigior
Hose, Garden Hose, elc.

Our Guarantee:

Thermold Brake Lining is abso-
lutely guarsnteed to give more
satisfactory results and to outwear
any other lining manunfactured,
Not affected by heat, oil, water,
gasoline, or dirt.

In my own car, sir,
just as in the firm’s trucks

I'll have a Buda Motor and nothing else.
Maybe your motor is as good as a Buda—
and maybe not—the “maybe’ is just the
trouble. But high quality is absolutely
sure and certain when you have the

SOTOR

I know the BUDA—have driven nothing
else for six years—I know how it's made-—
I know who makes it and what their
reputation as manufacturers has been for
35 years.

The name BUDA on a motor is better
than any guarantee for me—and I've been
driving cars since long before they were

the pleasure they are today. Read the
Buda Book. It's free.

THE BUDA CO., HARVEY o ILL.

sburs  ILLINOIS
T.THE CAR IS WRONG"

(%
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Big Saving in Heating Costs
Brings Order For More
KewaNEE Smokeless Boilers

R — % [ - ey
Office building and plant of Robbins & Myers Co., Springfic\d, Ohio. The world’s largest exclusive
manufacturers of small electric fans and motors. Four story building in foreground heated with two
Kewanee Smokeless Boilers each capable of heating 17,000 3quare feet of hot water radiation. W.E.
Russ, Indianapolis, Architect. Hayes Bros. Inc., Indianapolis, Heating Contractors. Snider & Rotz,
Consulting & Erecting Engineers, Indianapolis, designed the heating system

The Robbins & Myers Co. kicked
the old heating boilers out of the four-
story building (shown in the foreground
of the above picture) and installed two
Kewanee Smokeless Boilers.

In spite of the fact that the size of the building
was increased about S50 percent the Kewanee Smoke-
less Boilers required /ess coal to heat the building
than was used the previous season in the old boilers.

This saving in heating costs made by Kewanee
Smokeless Boilers caused them to buy two more for
a new building.

Read the letter written us by the president of
the Robbins & Myers Company reproduced in this
advertisement.

KEWANEE B9ILER CoOMPANY

KEWANEE, ILLINOIS
Steel Heating Boilers, Radiators, Tanks, Garbage Burners
Chicago New York St. Louis Kansas City

Minneapolis Pitwsburgh

© 1916 SCIENTIFIC AMERICAN, INC
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What Tungsten filament did for electri-
city, and the Welsbach Mantel for gas,
Rice’s Gloss Mill White does for daylight.
Treating ceilings and walls with Rice’s
Gloss Mill White increases daylight from
19% to 36%—saves half to three quarters of
an hour of the time you otherwise burn
artifical lights.

RICE'S

GLOSS

MILL WHITE

is an oil paint made by a special process
discovered and owned exclusively by the
makers. There is no substitute. It is the
only oil paint giving a glossy tile-like fin-
ish at no more expense than lead and oil
paint. It is as clean as it is bright—can be
washed like a piece of white china. Sanitary.

By the Rice Method, it can be applied over old
cold water paint. Over 3,000 plants have proved
Rice’s the most efficient finish for ceilings and
walls. Repeated tests
have shown without a
single exception that
Rice'sremainswhitelong-
er than any others. Users
are protected by the
Rice Guarantee.

A few of the 3,000 -
plants in which
Rice’s is used
General Fire Extinguisher Co.

Pierce Arrow Motor Car Co.

Northwestern Knitting Co.
United Shoe Machinery Co.
Waltham Watch Co.

“ Huyler's”

Jenckes Spinning Co.
Pacific Coast Syrup Co.

On Concrete Surfaces—On
inside concrete, Rice’s Grano-
lith makes the best possible
primer for a second coat of

Winchester Repeating Arms
Rice’s Gloss Mill White— Co.

Eastman Kodak Co.
Gillette Safety Razor Co.
Cluett, Peabody & Co.
Merrell-Soule Co.

Colt’s Fire Arms Co.
Royal Typewriter Co.
Hyatt Roller Bearing Co.

giving a tile-like finish at no
more expense than lead and -
oil paint.

RICE’S GRANOLITH

Write for our booklet—

“More Light’’ Hudson Motor Car Co.
Newark Public Service Corp.
U.S. Gutta Percha Paint Co. | Remington Typewriter Works

23 Dudley St., Providence, R. L.

permanent relief.
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the rear of the traveler. The main ten-
sion diagonal with field splices completely
riveted up was then hoisted into position
and the pins driven. This was followed
by the tension vertical, the vertical com-
pression post and the supporting trusses
with top chord eyebars in the order
named. The top chord pins at the shore
end of the panel were then driven, and
the last truss pin connection was made by
jacking up the bottom chord from the
“flying bridge” and driving the pin con-
necting the tension vertical at the “K?”
joint. The erection of the sway bracing
for the tension vertical, the floorbeam con-
necting to the tension vertical, and the
floor system from the sub-panel point to
the main panel point followed immedi-
ately. The traveler was then moved out

into position to repeat the operation for

the next panel.

The work done on the south shore dur-
ing the season of 1915 was as follows:

The south shore traveler was completed
by June 1st. The inside staging was then
taken down on the north shore, trans-
ferred to the south shore, and re-erected,
together with separate outside staging
for the south shore anchor arm trusses.
The placing of this material was com-
pleted by July 9th, when the erection of
the main shoes was begun, followed by
truss material in the same sequence as
described above for the north shore.

Profiting by the experience gained on
the north shore, very much better time
was made in erecting this material, a
saving of some six weeks being effected.
The anchor arm trusses, together with the
main post and links at the top of the
main post, were completely erected by the
end of the first week of November, 1915.
The inside falsework was then removed
and sent back to the shops at Rockfield,
P. Q., to be remodeled for use in the erec-
tion of the suspended span in 1916 at
Siltery Cove—about three miles below the
bridge site.

The suspended span, 640 ft. long by 88
ft. wide, weighing in the condition of
floating in approximately 5,000 tons, will

-be erected on falsework and raised on

six scows 32 ft. by 160 ft., having a draft,
when carrying a load, of about 8 ft. The
span will then be floated to the bridge
site, where it will be hoisted into posi-
tion by means of eight 1,000-ton hydraulic
jacks, placed in pairs on jacking girders
at each cantilever corner, together with
plate hoisting links. Each operation of
these jacks will lift the span about 2 ft.
Altogether, the span will have to be hoist-
ed vertically about 130 ft. The time
consumed in this operation is not expected
to exceed twenty-four hours.

If nothing interferes with the schedule
mapped out, it is expected that the south
cantilever arm will be completed and
ready to receive the suspended span about
the end of September, 1916, when, after
many years of effort, this great steel
bridge—the largest in the world, and the
last link in the National Transcontinental
Railway System between the Atlantic and
Pacific Oceans—-will have been finished.

The Problem of Gasoline Supply

(Concluded from page 466)

It is said that one concern spends more
than $150,000 each year collecting and
tabulating statistics relating to the pro-
duction, distribution and consumption of
petroleum and its products in the United
States alone. If the statistics are of suf-
ficilent importance to justify their collec-
tion and tabulation by a private concern,
does it not indicate a field in which the
Government should seék to supply all
parties engaged with corresponding in-
formation? Such a service would be of
interest not only to the industries them-
selves but also to the country as a whole.

The only hope for the speedy reduction
in the high prices of gasoline, accordiilg
to Van H. Manning, the director of the
Bureau of Mines, Department of the In-
terior, lies in the immediate development
of the so-called Rittman cracking process
and similar processes. He declares that
the prevailing prices may not only con-
tinue for some time but will undoubtedly
reach higher levels before there is any
He points to the fact
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Stanley Core Box Plane

For making circularcoreboxes. The
sides of the Plane are at right angles,
consequently the point of the Plane will
always cut on the circumference of the
circlewhen the sides rest on the edges
of the cut. Itwill make tapered core
boxes as well as straight ones.

As furnished. itwill work semi-circles
up to 5 in. in diameter. Extra sections
at slight additional cost, enable the
Plane to work semi-circles up to 10 in.
in diameter.

Price as Nlustrated—$4.40

If you are unable lo procure this tool from your
dealer write us direct.,

Address

StaNLEYRuLE & LEveL Ca.
New Britain, Conn. U.S.A.

How much power for
a dollar?

And then, how to get more power for each
dollar>—that’s the big question that remained
unanswered in thousands of plants until they

secured the

Bessemer Oil Engine

(Awarded Gold Medal Panama- Pacific Expasition)
‘This wonderf ul power producer operates on cheap crude
and fud oils. In dependability of se.vice it cannot be su-
passed, no matter wh-:tﬁower you use. In cconomy of
ope ation, no other method except water er in some

instances ever equalied the Beasemer Oil Engine.

If you are open to conviction that your power costs
aight be reduced, azk for catalogue.

Our complete line: Fuel O8} Engines from
15 ¢ 1856 H. P. Gas Engines, 510350 H, P,
Kerosene Engines, 260 8 H. P.

The Bessemer Gas Engine Co.
14 York Street Grove City, Pa.
Bememer Engines Running Today
in Sixteen Thousand Power Plants

Keen Tools Cut
Hard Work in Half

In big machine
shops and manual
training schools
where sharp tools
arethe rule, there
is an established
preference for

PIKE INDIA
_IOIerNEs

These oilstones cut faster and hold
their shape longer than any others.
When properly oiled, they will not
glaze and they are so tough that even
droppm? won’t break them. After

ears of service the rubbing surface
18 evers and that means square edged
chisels and plane bits. When you
want an oilstone of proven merit

o C
Pick a Pike

Every tool user should own a copy
of “How to Sharpen.” This little
manual tells how to get a keen edge
quick and is a reliable guide on the
proper selection and care of oilstones.
It is sent without cost to you.

y Write for it today.

PIKE MANUFACTURING C0.
6 Mai» Strest, Pike, N. H.
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that the oil companies, in competition to
supply the United States Government for
the next fiscal year, have offered gasoline
at 31% cents a gallon for the whole year,
and argues from this that, if the United
States, using vast quantities of gasoline,
is compelled to pay this much, the private
consumer will have to pay much more.
Furthermore, Mr. Manning says that with
a rate of production the same as in 1915
the crude oil supply of the United States,
from which we are getting our present
supply of gasoline, will be exhausted in
27 years.

‘“ And what is still more important to
the situation, present indications forecast
a decreased production of gasoline from
crude oil for 1916 rather tban an increased
production. The daily production of crude
oil for February in the Mid-Continent
field, which produces 75 per cent of our
refinable crude oil, was 40,000 barrels less
than the average daily production for
1915, and 20,000 barrels less per day than
the average production in 1914, and this
is in the face of a strong incentive to find
new fields given by the rising market of
the past six months, which has culminated
in record high prices for that field of $1.55
per barrel for the crude, with, in some
cases, a premium exceeding 40 cents per
barrel.

“The demand for gasoline has out-
stripped the demand for all other petro-
leum products with the result that these
other products, amounting to about 75
per cent of the production, are being sold
for less than the cost of production. In
other words, 25 per cent of the production,
consisting chiefly of gasoline, must pay all
costs in addition to the amount that is lost
in marketing the remaining 75 per cent.

“We are exporting at the present time
20 per cent of our entire production of
crude petroleum, ineluding 16 per cent of
our gasoline production. We are burning
25 per cent of our petroleum under boilers,
which is a shameful and criminal waste
of precious natural resources, and we are
using another 20 per cent of our crude pe-
troleum inefficlently in competition with
coal as in the manufacture of artificial
gas. Three fourths of the entire amount
of artificial gas in this country is made
from petroleum. This gas could be made
from coal, except that the gas manufac-
turers are able to make it at less cost
from petroleum, owing to the lower cost
of oil as against coal. It is needless to
say that petroleum should not be used for
this purpose.

“ The solution of the problem is conser-
vation—our petroleum resources being
put to their proper uses. Let us stop this
wasteful foolishness of burning petroleum
under boilers and the use of crude oil in
the making of artificlal gas. If by means
of cracking processes, such as the Rittman
process, our kerosene and fuel oils, which
we have been using in competition with
coal and selling for less than the cost of
production, can be converted into gasoline,
the present production of crude petroleum
would be more than ample to supply our
present demands for gasoline. Not only
that, but the general adoption of these
processes would result in extending the
life of our petroleum deposits, based on
present demands, from 27 years to more
than 100 years, at the same time reducing
and stabilizing the cost of gasoline to the
consumer and preventing the rapid fluc-
tuations in price. Ten different refineries
are now Installing the Rittman process
and more companies are considering do-
ing so. This is but a drop in the bucket,
but the situation is hopeful.

¢ The importance of petroleum cannot
be measured by dollars and cents. Figures
cannot convey an idea of the dependence
of many industries upon petroleum prod-
ucts of one kind or another. Lubricating
olls, all of which come from petroleum,
are absolutely necessary to our very ex-
istence. It has been computed that the
machinery of the nation requires approxi-
mately one gallon of lubricating oil to
each 300 horse-power per day, roughly
speaking. - Every automobile built but
adds to the demand for lubricating oil;
every ship launched, every car, every
locomotive, must be supplied with lubri-
cants, and petroleum is the: only known
source of supply. To-day we are burn-
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17%e Thing P orth 27 hile

For thirty-five years the simplifying and perfecting of photography has been the
big aim, the thing considered most worth while, the ideal in the Kodak factories.
And each measure of success has made further successes possible. Each success has
broadened the foundation, has given more in experience and in facilities, with which
to work.

Along with the experience that comes to a well trained and efficient organization
of long standing the Kodak organization has also the advantages of its own Research
Laboratory, one of the largest and best equipped in the world. And this laboratory
is not merely a building of brick and mortar to house the instruments of precision.
It is a miniature factory where actual manufacturing on a small scale, can and does
supplement in a practical way the work of the experimenter. Its staff is composed
of scientific specialis&s whose work has developed along photographic lines. Its work
is basic, far reaching. It has already done much for and in the future will do more
for a scientific knowledge of photography.

The ¢“ Know how”’ that comes from long experience, the practical application
of scientific knowledge, an organization in which honest workmanship has become
a habit, in which nothing is left to guess work, a manufacturing plant that provides
in a big way for accuracy and efficiency, this is the force that, under intelligent and
masterful superintendence, has wrought the marked superiority in Kodak Products.

If it isn’t an Eastman, it isn’t a Kodak.

EASTMAN KODAK COMPANY, RocuesTer, N.Y., T/ Kodat City.
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ya Razor

Campaign and had a blade

of Saracen steel.

Today nearly all the
world’s Rulers use a
Gillette Safety Razor. The
latest convert is Yuan
Shih Kk’ai, the great man
of China.

Another is the Premier
of New Zealand.

In the present war the
Gillette is used by the
leading generals and by
some 3,000,000 men in
the trenches and on all
fronts.

The Gillette shave is quick and cool,safe
and sanitary. It is velvet-smooth, no mat-
ter how wiry the beard or tender the skin.
Adjust the handle for a light or a close
shave. A keen, fresh blade is always
ready. No stropping—no honing. Prices
$5 to $50. Blades 50c¢. to $1 the packet.
Dealers everywhere.

HE Emperor Napol-
eon never permitted
anyone near him with
an open razor. He did his
own shaving and, owing to
asensitiveskin,nevercould
get a razor that pleased
him. Theonethatannoyed
him least was picked up

. . GILLETTE SAFETY RAZOR CO.
during the Peninsular

BOSTON

KNOWN THE
WORLD OVER

F\e
‘-;U&;_ ;
No Honing

No Stropp'ing:-é

fémarkable Test”

L \‘\ { Mﬁ

In Angust, 1915, when a second devastar-
ing-storm swept over Galveston, thetieear
concrete sea wall again saved that oy from
destruction. Twice, this concrece bagrier—
i which were used 28,500 barrels aof

ALPHA

THE GUARANTEED PDRTLAND

CEMENT

h as withstood. nndamaged. the lashing and
+ battering of 2 terrific tropical gale. ¥
Brig.-Gen. Henry M. Roberc (U, S. Army
retired), who was an che commission that
huile the wall, visited Calveston immediagelys
afrer the fast prear scarm, and said:s “The &
Galveston Sea Wall stands teday afrer being
tested by two of the scverest Weag Indsan
hurnicanes on record, n practically 3s zood
condition 3s it was on the day of ats
complesyon.™ 15"

the ming of anyop,
e

e 5o .
r_"f Saved ”m
© of the ey wal]

wall,
n frong of the .

all ‘was
ALPHA PGRTLAND CEMENT CO, avay (f, ,,’;’;;fglonr_fomg g hdermingg
- BEHERAL OFFICES: Et\snm.“w!._x = 0¢ of the wall, ¢} : - in the enmm&rn to

t s us
0 he action of rhes:eo:e;fsm"" tho sheet.pj,
> 0,

 — GALVESTON SEA WALL ==
REPLACING THE RIPRAP, WHICH WAS
DISPLACED BY THE GREAT STORM %
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N apOleon was deathly
afraid

ing this precious lubricating oil under
boilers as fuel oil, without adequate finan-
cial reward and with utter disregard to
the nation’s future requirements. One stu-
dent of the oil situation says that through
the wasteful use of petroleum resources
the United States is now confronted with
a national crisis of the first magnitude,
and he may not be far wrong.”

Proposed Improvement of New York’s
Hudson River Front
(Concluded from puire 467)

The 1railroad, in addition to paying the

cost of eliminating its grade lines, will

expend close to $15,000,000 for improve-
ments that are wholly of a municipal
character. For instance, it will pay the
cost of tunneling and covering its tracks
along Riverside Park, for covering the
main tracks in Manhattanville and in

Fort Washington Park, as well as for tun-

neling and covering tracks at Inwood Hill.

The plan appears to be an excellent
bargain for the city, and is probably the
best solution of a problem that has been
particularly vexing for a great many
years.

Building a Cave at the American
Museum of Natural History
(Concluded from paye 470)
stalagtites in various shapes, so colored by
the percolating water through the red
clay soil. The chamber was 80 feet from
the floor of the cave and obviously most
difficult of access, requiring the building
of an improvised stairway for getting in
and out of the grotto. A month or more
was consumed in the important and
dangerous operations of sawing and
breaking off the great array of formations
existing in clusters—in some instances
huge fluted masses and great pillars
reaching from floor to ceiling. These, in
most cases, were tinted a delicate salmon
color. Two hundred and fifty boxes of
material were secured and shipped to New
York; besides these, numerous photo-
graphs and sketches were made to serve as

studies and guides to construction.
Mr. Peters, with artistic and technical

| skill, has succeeded in imparting to the

cave reproduction both pictorial beauty
and scientific accuracy of detail. As an
educational feature the grotto is unique:
this display tells the entire story of the
grotto in a few feet of space. From the
ceiling of the cave hang stalactites from
3 to 4 feet in length, some of which are
in the shape of huge clusters of grapes.
Adjofning the walls are large sheets
measuring 6 feet long and 3 feet wide at
the top, narrowing down to almost a point
at the bottom, which are so transparent
that when a light is placed behind them a
beautiful striped design, somewhat similar
to an Indian blanket, is obtained. From
the floor rise stalagmites from 1 to 6 imns.
in height, some of them joining stalactites
hanging from the ceiling, thus forming a
solid pillar. The side walls contain small
grottos or recesses in which hang thin
white stalagmites in process of formation.
Above and below these recesses are curi-
ously shaped formations which somewhat
resemble fish and hence have heen given
the collective name of the “ fish market.”
Adjoining is a column 5 feet high, rising
out of a fountain formation. This term-
inates in a large fluted or fan-shaped mass
that hangs like a canopy. Water will be
caused to drip from the joints so as to
furnish to the visitors a vivid impression
of how stalagmites and stalactites are
formed. To the left are large sheet forma-
tions joining wall and ceiling. Lights
have been introduced behind these to bring
out their beautiful patterns. The largest
and most wonderful specimen of the eave
formations is a huge fluted mass resem-
bling in shape an elephant’s head. It
stands 9 feet high and is almost trans-
parent, although it bas many folds and
ridges. It weighs in the neighborhood of
1,730 pounds. Electric lights have also
been placed in back of it and striking
effects produced through its transparent
fluted sections.

The entrance to the cave has been so
arranged as to allow visitors to enter in-
side for a distance of about 5 feet; the
remaining portion will be inclosed in
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PISTONS

"What These
Pistons will do
for Your ford

It’s the heavy cast-iron pistons
in a motor that are responsible
for so much of the vibration.
That vibration is what causes
the constant rattle and riding
discomfort — many of the re-
pair bills,

Cut down the piston weight of
your Ford two-thirds by in-
stalling LYNITE Aluminum
Pistons and youw’ll get rid of
the vibration in proportion.
That’s exactly what has been done
in most of the new 1916 high-
clsss cars. They are using LY-
NITE Aluminum Pistons.
Nothing increases the mechanical
cfficiency of the Ford motor like
LYNIT Pistons — gives such
extra snap, speed, power—means
such quiet, smooth-running, last-
ing service.

These pistons are equipped with

WCQUAY. NORMS

mu-ﬁo oF
PISTON RINGS

—the rings that improve compres-
sion,save fuel and oil,reducecarbon.
Write andlearn abontthese wonderfnl
lightpistons that have real% revoln-
tionized motor designing. 1ly and
simply described in FREF, Booklet,
“Pistons and Power.”” Gladly senton

request,
Manufactured by

McQuay-Norris Manufactering Co.
2837 Locust Street 8T. LOVIS
Canadian Factory, W. H. Banfield
&Sons, 372 Pape Ave., Toronto
Branch Offices
New York—Chicago—FPhiladelphia=—
Pittsburg—8an Francisco=—Loe An-
eles = Cincinnati —Beattle~Eansas
1ty=—18t. Parl= Atlants—Denver—~

Motorsfor |

verVPurPose

Rothmotors are higher
in efficiency and cover a wider
range of application than ordinary

commercial motors. Their cool-
running and_overload capacity features
alone are well worth your investigation.
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ROTHMOTORS
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i ddim; high lserudidmotqu. Tl'tsoufmdu are
n usc—and g splendid service.  Don't experi-
ment. Ask l"f:n?“ facts.

Write L now.

Roth Bros.
&Co. S

198 Loomis
Street,

'Cbicm. 1L

. Agencies In All
Principal Cities.

MTA»Y-Vel X3
=P

| BETTER THAN PASTE

17 different degrees for
every known purpose.
Also two copying, Write on your
letder head for free trinl sampla.

American Lead Pencil C., 217 Fifth Ave., New York
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glass. The various sections, walls, cellings,
stalagmites and other features have been
so deftly set that the closest scrutiny fails
to detect any of the joints. In keeping
with the original cave, clay has been used
in modeling the floor formation, and this
also will be employed on the exterior.

An Ice Mine that Freezes in Summer
and Melts in Winter

(Concluded from page 470)

A shelter was erected over the mine
some time ago; but it had to be removed,
as the ice melted when the sun’s rays
were kept from the mine.

The mine has been nsed as a cold stor-
age piant by the wife of the farmer, and
she claims that eggs have been kept seven
month in the natural refrigerator and at
the end of that period found to be in per-
fect condition. During the summer the
temperature of the mine ranges from 25
to 30 deg. above zero. This mine, not-
withstanding the fact that it is open at
the top, is warm enough on the coldest
winter’'s day to keep vegetables without
freezing.

The ownership of this natural curiosity
has recently changed hands; and now the
business men of Coudersport are coéperat-
ing with the new owner in an effort to at-
tract more tourists to the place. They
are planning an extensive advertising
campaign, which will include advertising
in automobile guide books. Important im-
provements on the roads, buildings, and
the park surrounding the ice mine are to
be carried out before the coming summer.
The contemplated opening of the new
road running directly past the mine, the
Jersey Shor¢ Turnpike, will make visiting
the mine and grounds particularly con-
venient to autoists in the East.

A Double-Negative Camera Which
Reproduces Images in
Natural Colors
(Concluded frum page 471)
sion the path of only one point of light
from the image photographed has been
traced from its source as a point to its
expansion as the base of a cone in the lens
and its reconversion to a point at the sur-
face of the plate. It must be remembered
that a countless number of rays are re-
ceived by the lens in the making of a
photograph and that probably millions of
rays pass through each of the holes in
the perforated mirror to form the images

on the two plates.

It should be explained here that all or-
dinary photographic plates are color blind,
as it were, to everything except blue and
violet. They are made color sensitive by
treating them with rare dyes, such as
pinacyanol and pinachrome, in the weak-
est sort of solution—one part dye to about
one million parts of water, for instance.
The first of these dyes makes the plate
sensitive to red and orange light rays;
the other, to green and blue,

A green filter, @, is interposed in front
of the direct plate in the color-photog-
raphy camera, so as to record the object
by green light on that plate, while a red
filter, I, is interposed in front of the plate
that is acted upon by the reflected rays or
beams of light. Thus it becomes possible
to record simultaneously the same object
on the two negatives. The exposure in
the studio is from two to eight seconds,
while in sunlight it is as fast as a fiftieth
of a second.

Owing to their sensitiveness to red
light, the plates are developed in total
darkness. The plates of course appear in
black and white; one represents the red
record and the other the green record of
the object photographed. Both negatives
record exactly the same object and regis-
ter exactly the same size. The point of
variation rests in the fact that the red

values of the photographed object are re-

corded with greater density on the red
negative while the green values are re-
corded with greater density on the green
negative.

From the two negatives two positive
prints in black and white are secured by
contact printing, in a manner similar to
that followed in making a lantern slide.
Following, the image on the positive plate
printed from the green negative is dyed
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Prince Albert

certainly will
bring you back!

red, while the positive from the red nega-
tive is dyed green. If a little thought is
given to the subject it soon becomes ap-
parent why this reversal in the dyeing
is necessary.

The new method of coloring the posi-
tive plates was discovered by Mr. Hoyt
Miller through many researches made for
this process. By this treatment the black
and white positive is converted into a
pure dye image and the opaque black
silver eliminated in a few seconds’ time.
At the same time the transparent por-
tions of the positives, which form the
whites in the final picture, are protected
from the slightest discoloration. Plates of
great luminosity and brilliancy are se-
cured, with the resuit that when combined
they form a sharp and perfectly colored
image without the slightest discoloration
in the whites.

The two positive plates, perfectly regis-
tered and now cemented together to form
the complete picture in the form of a
transparency, are ready to be transferred
from their glass supports to any other
form of support that may be selected. This
work is accomplished by carefully remov-
ing the emulsions from the plates and
stripping them onto their final support,
which may be paper, canvas, porcelain or
ivory, the latter in the case of a miniature.

Specimens of the work produced with
the Brewster camera aud process are
most faithful in the reproduction of the
image, and the hwes found in some of the
pictures represent a wide range in the
color scale despite the fact that only two
of the three primary colors are used. It
i8 the oplnion of the inventor of the
process that its use is not limited to the
taking of photographs: he believes it will
eventually find its way into the printing
and lithograph trades as a more expedi-
ent, less expensive, and 4 more faithful
method of color printing.

NEW BOOKS, ETC.

PracricAL ELECTRICAL WIBING. By John

M. Sharp. New York: D. Appleton and
Company, 1916. 12mo.; 256 pp.; il-
lustrated. Price, $1 net.

In this manusl the student {s introdauced to
the principles and practice of wiring for and
jnstalllng the required fittings for bells, mo-
tors, telephones, and lights. The method of
distributing current by different systems is
simply explained; there are wiring tables and
data that will be of material asslstance in
actual work, and methods are suggested that
may lead to a saving of time and material and
an increase in profits. There are also abstracts
from the National Electrlc Code, and tbrough-
out the work an effort bas been made to com-
ply with the rules of this Code.

CotouB. A Handbook of the Theory of
Colour. By George H. Hurst, F.C.S.
Second edition, revised by H. B. Stocks,
F.I.C, F.C.S. London: Scott, Green-
wood & Son, 1916, New York: D. Van
Nostrand Company. 8vo.; 160 pp.
Price, $3 net.
¢ Colour” 1s a British manual particularly

addressed to artists, painters, dyers, calico-
printers, and decorative designers. The cause
and effects of color, and the results obtained
from various mixtures and combinations, are
carefully explained, and there are chapters on
such subjects as the physlology of light, con-
trast, and the measurement of color. The
numerous plates adequately convey the appear-
ance of the ahsorption spectra of dyes, the
effect of mixing colors, color contrasts, and the
three-color process of printing. Those crafts-
men who care to possess more than a merely
superficlal knowledge of thelr work will find
ip this volume much iilumisating and inferest-
ing exposltion, and will be helped to a firmer
grasp of those principles that so greatly con-
tribute to artistic and satlsfylng results.

THE PRACTITIONER'S MEDICAL DICTIONARY.
By George M. Gould, A.M,, M.D. Third
edition, revised and enlarged by R. J. E.
Scott, M.A., B.C.L.,, M.D. Philadelphia:
P. Blakiston’s Son & Co., 1916. 8vo.;
962 pp.; illustrated. Price, $2.75.

The varfous Could dictionarfes need no fo-
troductlon to the profession, and this revised
and enlarged edition of “ The Practitioner’s
Medl'cal Dictionary ” 18 worthy of the highest
praise. A nice discrimlnation has been exer-
cised upon the work, resulting in the retention
of all the terms in current use, with the ad-
dition of many of the words of allled sclences ;
yet the volume has been kept well within a
handy slze and weight. Derivations are care-
fully given, and pronunclation, instead of re-
lylng upon diacritical marks, is indicated by a
phonetic respelllng. The definltions are sharp
and accurate, and the type clear. This edition
presents no less tban 20,000 new terms, bring-
ing the total number of words up to more than
70,000.
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PRINGE ALBERT

the national joy smoke

is the cross-lots-route to high-spot pipe and cigarette
makin’s pleasure. Its long suit is making it not only
possible, but a real joy for men of alltastes and all degrees
of tender tongues to smoke-smoke-smoke to their heart’s
content! Can’t cost you more than 5c or 10c to prove
out this say-so! Which heads-up to these few remarks:

Prince Albert has put a new slant on the pipe and ciga-
rette makin’s situation! It throws open the gates to every
man—it’s so friendly! You don’t have to cultivate a
liking for P. A. or you don’t have to smoke slow to save
your tongue. The patented process cuts out bite and
parch!

Prince Albert just signals “go-fo-it’’ and you put on full
puffing power! For, it’s just a bunch of tobacco sunshine
—that white essence of P. A. that floats out of your
mouth—it’s so good and so cheerful !

Youlocate that old jimmy pipeor invest in a new one; or
get out the makin’s papers, and fall-to like you were set
firm; for, take it man-to-man,
Prince Albert is better than the
kindest word we ever passed
along about it!

You'll ind P. A. ready for your
service all along the line in toppy
red bags, 5c; tidy red tins, 10c;
handsome pound and half-pound
tin humidors—and—that crystal-
glass humidor with sponge-
moistener top that keeps the
tobacco in such bang-up trim
—always!

R. J. REYNOLDS TOBACCO CO., Winston-Salem, N. C.
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Central of Georgia
Railway Shops

Mr. W. H. Fetner, Master

Mechanic, Cenwral of Georgia

Railroad, said May 25, 1915:

“Our machine, erecting and boiler shops were floored in the year
1910 with 3-inchcreosoted wood blocks, This service is very heavy
and it does not show any signs of wear up to the present time.”

FLOORS 4 EFFICIENCY

== MAINTENANCE

Why not rid YOUR company of the continual expense
and the annoyance of Floor Maintenance in erecting
and machine shops, repair shops, round houses, freight
houses 2 Why not install the Floor of Efficiency-—

Southern Yellow Pine
Creosoted Wood Blocks

The exclusive points of superiority of Southern Yellow
Pine Creosoted Wood Block Floors include :

They are Uniformly Smocth and Even-—therefore Safe,
They are Resilient—therefaré save from breakage castings
dropped, and provide a comtortable footing for workmen,
They are Noiseless, Clean and Sanitary.

They are Durableto adegreethat practically eliminates main-
tenance expense, making them the mosteconomical of all floors,

They do not Chill, Overheat, Sliver, Warp, Buckle, Chip, Crack,
nor reflect light; they are easily taken up and relaid when relocat-
ing heavy machinery.

Send for our free booklet “Floovs of Service’ which gives complete detailed
information regarding creosoded wood block Boors

SOUTHERN PINE ASSOCIATION
713 Intersiate Bank Bldy., New Orloans, La.

The Fourth Dimension Simply Explained

A collection of essays selected from those submitted in the Scientific American’s Prige
Competition. With an introduction and editorial notes by Henry P. Manning, Ph.D.
53%x8)% inches. Cloth. 251 pages. Illustrated. $1.50.

This work ]ilr:sents twentg essays from a8 many points of view, all of them interesting and no
two quite al . The reading of one essay does not involve the reading of the entire work, yet
the entire bookgives a comprehensive view of what the 1ayman wishes to know about thissubject,

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

Just “Exploring”

7WAY up among the weedy, snaggy
shallows, where motor boats and
launches neverpenetrate—too far from home

to row—there’s where you can “explore” to
your heart’s content, if there's an Evinrude on
the stern ofthatold rowboat of yours. Your ex-
peditions are nolonger restricted by the dread of
-miles of pulling at the oars. Any rowboat,Evin-
rude-equipped, will take you where you will and
when you will, on ocean, lake or river,with no
thought of a long row home again,

EVINRUDE

DETACHABLE ROWBOAT &¥CANOE MOTORS

The new EvinrudeFour-Cycle Twin hasmore
speed, more power, than the 8ingle Cylinder
models, and the opposed-cylinder design
eliminates vibration. All models have the
Evinrude Magnetg—Built-in Fly-wheel type.
Write for the new 1916 Evinrade
catalog—just of f the press

Evinrude Motor Co.

381 Evinrude Block
Milwaakee, Wis., U. S. A,
Distributing Branches

69 Cortlandt Bt., New York,N.Y.
- Boston, Mass.
436 Market 8t.,  Ban Fracefaco, Cal,
Froatand Mocrison $ta, Portland,Ore.
OVER 60,000 SOLD
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Notes
and Queries.

Kindly keep your queries on separa(e sheets

of paper when corresponding about such mat-

ters as patents, subscriptions, books, etc. This
will greatly facilitate answering your ques-
tions, as in many cases they have to be re-
ferred to experts. The full name and address
should be given on every sheet. No attention
will be pald to unsigned queries. Full hints
to correspondents are printed from time to time
and wlll be mailed on request,

(14090) A. A. L. asks: Will you kindly
tell me through your Notes and Queries col-
umn bow to fasten the tinfoil pleces to the
plates of Wimhurst machines? 1 have tried
shellac and glue without success. The shellac
dries around the edges first, and never dries
directly under the foil. Is tinfoil used on
commercial machines, and how is it put on?
If not, what is used and how is it put on?
Thanking you in advance. A. Shellac {8 com-
monly used for cementing the tinfoll sectors
to the plates of Wlmhurst machines. We
have machines which were made 20 years ago,
and have given no trouble. We presume the
shellac 18 dry by this time. You might use
a cement which is melted by heat and then
hnrdens when cold. Such cements are made
for tire cements. Heat the plate and the tin-
foil with the cement upon it. It can then be
applied without cracking the plate, and, when
cold, the sector will be firmly attached to the
glass.

(14091) A. E. W, asks: I have seen it

stated in books on astronomy that there is
a shift of the spectrum lines toward the violet
when the earth is approaching a star, or the
star approaching the earth, and that this
shift is caused by the decrease in wave length,
For instance, such is stated in Young's * Gen-
eral Astronomy” (ed. 1900), Sec. 321. Now,
if the earth is at rest and the star approaches
it, there will be a decrease in wave length
and an Increase in wave frequency; but if
the star is at rest and the earth approaches
it, there will be an increase in wave frequency,
but the wave length will remain constant.
Now is there a spectrum shift in the second
case as well as in the first? If so, it would
seem to me to be purely a question of wave
frequency, and not of wave length at all. A.
The Doppler-Fizeau principle is stated as fol-
lows: When the distance between an observer
and a body which is emitting vibrations is in-
creasing, then the number of vibrations re-
celved in a second is decreased, and their wave
length, real or virtual, 18 correspondingly in-
creased, and vice versa, if the distance is de-
creasing. It matters not whether the star is
approaching us, or we, the star, or both be
in motion, only the change in the distance
which separates us from the star is concerned
in the result. Then, too, the velocity of light
is not changed, and there must be a change
both in the number of vibrations per second
and in the wave length. One of these cannot
change without producing a change in the
other, and in an inverse order. An increase
in the number of vibrations must produce a
decrease in the wave length. If the wave
length is decreased the spectrum lines must
be moved toward the viclet, and an increase
in the wave length must move the lines to-
ward the red. This has now been so carefully
worked out that a change of distance of less
than a half mile a second can be detected.
This matter is treated much more fully in
Young's “ Manual of Astronomy,” than in his
earlier book, the * General Astronomy.” We
send the ‘‘ Manual ” for $2.50 postpaid.

(14092) C. P. asks: Kindly senl to me
any information dealing with the subject of
electro plating and liquid chlorine. A. At
141 deg. Cent. chlorine gas is liquefied by a
pressure of 83.9 atmospheres. Above that tem-
perature it cannot be llquefied. At ordinary
temperatures 18 deg. Cent. it is liquefied by
16.5 atmospheres. In the cylinders in which
it is shipped the pressure is much greater than
this, and the chlorine must be in a liquid
state. The llquid chlorine is sold and shipped
in tubes to any part of tbe country. Copper
plating is fully covered in “ Modern Electro-
plating” by Van Horne, which we send for
$1.00, and shall be pleased to fill your order
for the book. This book gives the full direc-
tions for preparing the work for the plating and
finishing of the article.

(14093) H. F. W. asks: 1. We use your
magazine for supplementary work in high
school physics. The latest article I have found
on the Edison storage battery is in the Janu-
ary 14th, 1911, number. Does that article
correctly describe the last Edison storage cell?
2. Have you recently published an article in
which the distinct vision of birds, such as
eagles, 18 explained by assuming that they have
eyes which are not sensitive to short waves of
light? If so, will you refer me to the article?
3. The chief forecaster of the Weather Bu-
reau here stated that the forecasts concern-
ing time and height of tides, and the exact
position of the moon in the sky at a given
future time, are as uncertain as the weather
forecasts. Is it true that astronomers do not
know where the moon wlll be at any future
day? 4. Our local paper states that the bright
star south of Orion, about 6 feet from the hor-
izon, {8 Canopus. If we cannot see it every
year, why can we see it now? A, 1. There
has not been any considerable change in the
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CALL SWITCH

Can Be Operated From Train,
Tower, Station or Switch Stand

ELIMINATES
the
dangerous
split

point.

PROVIDES

a
full
continuous
rail.

PROVIDES

a
guard
rail
entering
siding.

IS

the
simplest
and
strongest
switch
made.

WILL

wear

as

long

as

the
approaching
rails.

DOES
not
become
clogged
by
sSnow,
ice,
gravel,
etc.

WILL
not
split
under :
the .

train, -
It is the only switch on the market that can
safely betrailed through when set in the wrong
poition, without injuring the switch or
jeopardizing the safety of the facing traffic.

For further information, call or write

CALL SWITCH COMPANY

1659 Broadway. N. Y. DENVER, COL.

Shirts and Neckties by Mail for less
than you pay for shirts alone

On receipt of $2 and names and addresses of five
friends, we send a box of 3 DURO Guarantveed Shirts
and & handsome neckte postpaid.

DUROShirtsareguaranteedtowearsixmonths
without feding, sbrinking or ripping or new shirts free.
Made of fine white percale shiriing fabric with narrow
atripes of blue. black and lavender, One ehirt of each color,
aame @ise, to the box. Cut in the popular coat style, cufls
hed, hand 1 d and very fashionable. Bises 14
to 17. Neckties are navy blue, black and lavender. Take
wour chotcs. The shirts would cost you a dollar apiece and
you would get no guarantes of wear. The tie would cost 50c.
Tlustrated literature on request, but save time by sending
$2 today with neck sise and ive names, for if all the goods
are not satisfactory on arrival we will gladly retund your
money. 1 Lincoln Nati 1 Bank.
GOODELL & CO., Room 153, 158 E. 34th St., New York
Largest Ma@ Order Shirt House {n the World

JOHANNES PETERSEN
Mejlgade 21, Aarhus, Denmark,

is open to represent first-class firms
for Scandinavia.
First<class references at disposal.

Don’t Weld Aluminum-~—Use
“IMPERIAL” ALUMINUM SOLDER

A sclentific preparation--easyto work--fuses 3300 temperature-- results
guaranteed. Tested by Plttsburgh Testing Laboratory. Tensilestrength
8600t011,7801bs.per 6. In. Trial order withcompletelnstrucuons, §3.
IMPERIAL SPECIALTY SALES Q0., 1777 Broadway, N. Y.

DON’T USE BATTERIES

toring your Electric Bells. The RITCO BELL RING-
ER transforms (alternating) Electric LightCurrent to
sultable proportions to operate Electric Belle. It lasts
alifetime and as it won't run the meter, the first cost
is the only cost. Price $2.00. Sent prepaid with in-
structions upon receipt ot price.

RITTENHOUSE CO., - Honeoye Falls, N. Y.
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“The Life Impulse of the Motor '
depends on the Spark Plug”—

A. R, MOSLER
Abeolute cerminty of opevation—iustnt
starting, her rumniag. i
power —that's what Veeuvias P1 give
any kind of motor! Perfected demgn aund
construction, Vitite (etane) ineulator, gee-
tight, carbon-proaf--

Quality makes the Vesuviue—
“The Indestructible Plug”
Guaranteed to outlasythe motor.
$1.00 each, iz round metal box.
Book free—¢*Moeler on Spark Pluge,” pre-

pared by A.R. Mosler the f tIgniti

authority, tellatheright plagf oc every motor
A.R.MosLer &Co., NewYork,N. Y.

i

Another old boy
hitting on all
cylinders

Because your en-
gine is hittiny per-
fectly is not proof that
it's giving mazimum
service and economy.
Mailcoupon—learn howthe
New Stromberg Carbu-
retor will cut your 4
gasoline bills.

] Ty |!'*"ﬂ|l!|l||HH||| o
J‘-lup-‘ m- M.s it .}'J
!!@I!lll‘nj'"h" ‘ }‘m ‘l Itinicf UIII'FI" mﬂm?ﬂmﬁlml ”I“"Im

ki

i

STROWELERG MOTOR DEWCES 0., Dest. 3,64 E. 25t &, Ohiage, . i
‘ Name of my car .

Name.......ccc..e l
JAddress .. ..oeiiiiiiiii l

Pateated May 2od, 1911

The AUTOGLAS ‘\

Comfortable—Efficient
Good Looking

This is the only comfortable goggle
and only efficient eye protector made. I
The hinged center permits it to exact-

lyfit the contourof the face so asto ex-
clude all wind, dustandflying particles.

The tinted amber {enses protect the
eyes from the harmful light rays.

For sele by oIl opticians, motor
supply and sporting goods houses

Over 40,000 in use

F. A. HARDY & CO.

Dept. F.

Box 804 Chicago, Ill.
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Edison storage cell for quite a time. We have
not had any article on this cell recently. An
article appeared in the SUPPLEMENT, No. 1879,
on the manufacture and performance of this
battery, which is later than the date you
name. This will doubtless interest you. The
paper can be had from the Wilson Company.
2. We do not recall any article, such as you
describe, on the vision of high-fiying birds.
3. The opinion which you quote that astron-
omers cannot foretell the tides and the posi-
tion of the moon at a future time any better
than forecasters can foretell the weather is
far from fact. The eclipses of the sun and
the moon, both of which are calculated from
the position of the moon at that future time
are calculated for centuries ahead. The tides
are calculated by a machine for any port in
the world with wonderful exactness. This ma-
chine is in the Coast and Geodetic Survey,
Washington, D. C. It is described in the
SCIENTIFIC AMERICAN, Vol. 110, No. 10, where
it is called a ‘“ Great Brass Brain,” and it de-
sgerves that name. It can predict the tide,
its beight and time, taking into account as
many as 35 components which influence its
height, its rise and fall, and its time. It 1s
stated in that article that a tide was predicted
for Aden, employing 35 components. and that
the error was only .02 feet. This is surely
nearer than the Weather Forecaster can come
in predicting a storm a year before the time.
4. The bright star about which you inquire is
Canopus, but it is not 6° above your southern
horizon. The declination of Canopus is —52°
39’. "The latitude of your place is a little above
34° s0 that the elevation of the Equator is
about 56° with you, and the declination of
Canopus taken from 56°, leaves about 3° 30
as its elevation above the horizon. To this
must be added the refraction, which makes
its apparent altitude a little more than 4°.
A degree at the horizon {s distorted or mag-
nified, just as the sun and the moon are at
their setting by an optical illusion. People
rarely think of this. Stars appear farther
above the horizon or farther apart than they
would be judged if they were high in the
heavens. This star should be seen on clear
nights every year in February at your place.

(14094) M. J. asks: What is the rela-
tive frequency of letters and numerals in the
English language? A. In cryptography, the
relative frequency of letters in the English
language is taken as follows:

A B C D E F G H I J K
20 4 8 1t 33 6 5 16 17 1% 2

L M N O P Q R S T
1 8 19 21 6 % 18 17 23

U vV W X Y 2

8 3 5 1 5

The frequency of numerals is not subject to

the same laws governing the frequency of let-
ters.

(14095) C. A. S. asks: 1. Is there any
formula for figuring forces exerted in a cam
action such as is applied in a punching machine
from the moment the pressure is exerted to the
completion of the action? 2. Why does a
drlll become magnetic when drilling steel or
cast iron? A. The cam is a revolving inclined
plane. The pressure exerted by a punching
machine is calculated as it is in the inclined
plane and the screw. The force applied mul-
tiplled by the distance which it moves and
divided by the distance the punch moves gives
the total pressure. If the shape of the cam
is such that the punch moves more slowly at
one time than at another you must find the
distance the force and the cam move during
the same time at each part of the stroke. Steel
is magnetized by the action of the earth upon
it. A steel wire suddenly bent will be
slightly magnetized. A steel bar given a sud-
den shock, for example a blow when it is held
nearly vertical, will be magnetized. All iron
or steel standing vertical or nearly so becomes
magnetized by the earth’s magnetism. The
stress and jarring of the drill magnetizes it.

(14098) E. J. B. asks: A discussion has
arisen between myself and friends, viz.: My
opponents contend that gasoline and kerosene
can be ignited by a lighted cigar, cigarette or
lighted pipe. I content that this cannot be
done. We have decided to let you be the judge
to say which is right. A. It would not be diffi-
cult to determine the answer to your question
for yourself by experiment. Try it and find
out whether a cigar will ignite gasoline vapor,
and if you find it will not then try and see if
it will ignite the gasoline itself. Do the same
with kerosene oll. A small quantity in a saucer
will be suficient for the test. You will find
that a cigar will not ignite gasoline vapor, and
that the cigar will be quenched in gasoline and
extlnguished as completely as it would be in
water, without setting the gasoline on fire.
Good Kkerosene oil will extinguish a lighted
match in the same way,

(14097) W. 8. B. asks: I wish to ask
a bit of information. Last August a year a
lot of mirrors were mounted in a new concrete
building, yet damp. Later the mirrors became
streaked, whitish, and now they are being
stripped with nitric acid and are found to be
pitted and shows more plainly after being pol-
ished with rouge. The chemicals used in making
the mirrors are nitrate silver wet with am-
monia, precipitated with tartaric acid to the
plate after it has been washed with a weak
solution of “ Tin Muriate,” C. P. afterwards
covered with. a coat of shellac, on which is put
a coat of mirror paint. Now what caused the
pitting? Could it be that the fumes from the
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TRADE MARK

LLTH

The Liquid Chemical Hardener For Old
or New Concrete Floors Makes Them
Wearproof, Dustproof and. Waterproof.

Easily Applied and Acts Immediately.
Used for Years.

THE TESTAND THE TESTIMONY

TEST

Cubes, two weeks old, treated with Lapidolith and untreated,
showed the following results af ter 200 revolutions of the abrasion

disk:

Treated sampie weighed before the test.......... . 770 grams
Afterthetest..... ... ... ... .. ... .. . T42 ¢
Treated sample showed..................... Loss 28 grams
Untreated sample weighed before the test......... 750 grams
Afterthetest..............iiiiiniiiinnnn. .. 429
Untreated sample showed............... ....Loss 32I grams

TESTIMONY

The Indiana News Company of Indianapolis, writes:

“The floor we treated with Lapidolith s now entirely dustless.
and has a flint-like surface that cannot be scratched with trucks
or even with chisels. We cheerfully recommend it to anyone de-
siring to get rid of dust which arises from ordinary cement floors.”

We have other tests and a book of testimonials
Writefor them and for a free sample

L. SONNEBORN SONS, Inc., Dept. 1.
262 Peoarl Streeot - - New York City

00000

WOULD a spot-light analysis of your business
refiect 100% efficiency or would it reveal un-
seen leaks, lost motion and actual losses ?

Our booklet “How to Analyze Your Business”
contains sixty-six questions for determining your
industrial solvency and efficiency. You will find
it a good guide-post in mapping out your future
operations.

Write for a copy now. We will send it with
our compliments, together with other data de-
scribing specific -instances of the unusual
merit of our service; what it is—what
it has accomplished — what it can
do for you.

LV-ESTES [ECORPORATED

E WAGES WHILE CUTTING Mty

ENGINEERS
MCcCORMICK BUILDING
CHICAGO
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The Kingdom of the Subscriber

In the development of the tele-
phone system, the subscriber is
the dominant factor. His ever-
growing requirements inspire
invention, lead to endless scien-
tific research, and make neces-
sary vast improvements and
extensions.

Neither brains nor money are
spared to build up the telephone
plant, to amplify the subscriber’s
power to the limit.

In the Bell System you have
the most complete mechanism
in theworld for communication.
It is animated by the broadest
spirit of service, and you dom-
inate and controlitin the double
capacity of the caller and the
called. The telephone cannot
think and talk for you, but it
carries your thought where you
will. It is yours to use.

One Policy

Without the co-operation of
the subscriber, all that has been
done to perfect the system is
useless and proper service can-
not be given. For example,
even though tens of millions
were spent to build the Trans-
continental Line, it is silent if
the man at the other end fails
to answer.

The telephone is essentially
democratic; it carries the voice
of the child and the grown-
up with equal speed and direct-
ness. And because each sub-
scriber is a dominant factor in
the Bell System, Bell Service is
the most democratic that could

be provided for the American
people.

It is not only the implement
of the individual, but it fulfills
the needs of all the people.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES
One System

Universal Service

THE ENTERPRISE MANUFACTURING CO.
ESTABLISRED 1881. PATD IH OAPITAL $425,000.00

AKRON, OHIO, U, S. A.. Dept. 43

CONTRACT MANUFACTURING IN

METAL GOODS

SPECIAL PARTS TO ORDER

METAL STAMPINGS
WIRE FORMING AND POINTING

SCREW MACHINE PRODUCTS

Expert Die Makers
Buffing, Polishing, Plating and Special Finishes

NOTICE—Rstimates cheerfully furnished upon receiptof draw-
ings, specificationn or samples—the latter preferred.

LOOK FOR THIS MARK

It is found on the only GENUINE
Berea and Huron stones—the nafural
abrasive that bewt preserves the
tewper of stoel. zed every-
where asthesharpest-cutting and
loogest-wearing grit, Used in &

o majority of all machine
sbope in the U. S,

CLEVELAND
GRINDSTONES

Preservee Tool Temper

Largevariety of stoned and grits,
all selected by expert graders.
Guarantsed free from flint or
lo!: spuh- Wrlte for illusteated

(Uttle Giand) p
‘THE CLEVELAND STONE COMPANY

1129 Leader-News Bldy., Cleveland, Ohio

MULLINS

STEEL BOATS CAN'T SINK

EST from business cares—hours and hours, miles and
miles of keen, invigorating pleasure in the by-ways of

the world. Days and evenings crowded with healthful rec-
reation—unhampered freedom. All these will come to you

when you own a Mullins boat.

And you’ll be proud of it because of is beauty, grace, speed, efficiency

and safety.

1916 models ready for delivery.

Handsome,
interesting

catalog on
request,
Write
today.

THE W. H. MULLINS COMPANY
712 FRANKLIN STREET, SALEM, OHIO
World’s Iargut Manufacturers of Steel

Designed by America’s foremost naval architects and built
in the world’s largest boat factory.

Mullins steel boats can’t sink, leak or water-log—never need calking.
Two and four-cycle engines—silent, under-water exhaust.

60,000 in use.

en
Boats ‘

iime in the cement would form hydroflorie acid
and have an effect with the tin and pit the
glass? A. We cannot Pronounce positively
as to the reason for the pitting of the glass
of your mirrors. It was probably due to the
wet walls against which they were hung. Just
what the chemical action was we would not
care to attempt to say. If the walls are now
dry, it is probable that the action will not
occur again. It might be advisable to place
something between the mirror and the wall
which would act to keep moisture from the
wall away from the mirror. A plece of oil
or rubber cloth tacked over the back of the
mirror would do tbis.

(14098) C. H. B. asks: I address you
for the purpose of finding out, if possible,
something relative to the nature of water that
never freezes, and seemingly never varies in
any season. There is a small stream running
through this section for many years, clear as
crystal, palatable, etc. The water is quite
cool in the summer period, and it never freezes;
recently it was 30 deg. below zero, and not
the least indication of freezing. I might add,
it flows steadily all the time through a wooded,
hilly section. A. Springs from sources so deep
that they do not freeze will flow winter and
summer. The water is cooler than the air in
summer and warmer in winter. There are
many such springs throughout the country.
There would not seem to be any peculiarity in
the water. If it contained minerals in s¢lu-
tion the minerals would crystallize out and
would be recognized. Usually such spring
water is very clear and sparkling.

(14099) S. A. D. asks: 1. Will you
please inform me, through your Notes and
Queries column, where I may obtain the best
and most up-to-date book or article on the de-
sign and manufacture of Storage Batteries? I
would llke to know particularly the weight of
active material per ampere hour of capacity,
the weight of grids per ampere hour, weight of
necessary electrolyte per ampere hour, and the
total cost per ampere hour for the best type of
lead plate battery and, for comparison, the
same data for the KEdison Battery. 2. Also, I
would like to secure through your inquiry col-
wwn the name and address of a manufacturer
of glass cloth, or woven glass fibers. 3. May
I call your attention to some errors which I
have noticed recently in your answers? Re-
ferring first to No. 14050 in the issue of Feb,
19th, 1916, in reply to P. M. C. asking for a
method of calculating the weight per cublc
foot of oxygen at 72 deg. Fahr. It seems to
me that your answer is In error in two re-
spects : First, you state that the expansion for
each degree is 1/459 of the volume at the
freezing point and that when heated to 72 deg.
it will 40/459 of the volume at 32 deg. Now

:the absolute Fahrenheit temperature of the
. freezing point is not 459, but 491, and there-

1

fore the expansion per degree will be 1/491 of
the volume at the freezing point, and when

: heated to 72 deg. it will expand 40/491 of the

volume of 32 deg. Second, you state that
there will remain in the original cubic foot of
space 419/459 of the weight of gas originally
in the space. Applying the correction Jjust
noted, this would be 451/491. That this is
not correct can easily be seen by considering a
somewhat simpler case. Assume a certain
weight of gas occupying 3 cu. ft. of space; let
it be heated until the expansion is 1/3 of the
original volume; the new volume is then 4
cubic feet, and it is evident that the original
3 cubic feet wlll contain, not 2/3, but 3/4 of
the total weight. That is, the original volume
becomes the numerator and the expanded vol-
ume, the denominator of the fraction express-
ing the proportional density, whereas your
solution takes the original volume as the de-
nominator, and the original volume minus the
expansion as the numerator., The correct pro-
portion is, therefore, 491/531 of the original
welight per cubic foot. Of course, the simplest
solution is to apply directly the law that the
density of a gas is directly proportional to
the pressure and inversely proportional to the
Absolute Temperature. In this case, since the
pressure {s assumed to remain normal, the
formula I8 D;g = Dxs X 459 + 32/ 459 + 72 =
0.0892 X 491/531 = 0.0824 1bs. per cubic foot.
4. Referring next to query No. 14003 in the
issue for January 1st, 1918, second part: The
question is, What would be the result if a gun
capable of shooting a bullet at the rate of 60
miles per hour is fired from the front end of
a train moving at the rate of 60 miles per
hour at a man on the rear end of the same
train? Your answer is that the man at whom
the bullet was fired would be killed if the aim
was good. This seems to me to be in error in
two respects. In the first place, the bullet
would not strike the man for the following
reason : As correctly stated in your answer to
the first part of the query, a bullet fired under
these circumstances would have no velocity
relative to the surface of the earth, and, on
account of the action of gravity, would begin
to drop toward the ground. Now, if the train
is of moderate length, say, 440 feet, it would
require just 5 seconds for the man on the
rear to arrive at the place where the bullet
was fired. In this interval the bullet would
have time to fall under the acceleration of
gravity a distance of 400 feet, if not ob-
structed. In the second place, if by some
means the action of gravity could be prevented,
the bullet would remain suspended in space at
the place where it left the gun and the man,
on account of the motion of the train, would
rush forward and strike it. But the result
would hardly be disastrous, as the velocity of
impact would be only 88 feet per second (equal
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to the velocity of the train), or approxi-
mately 1/20 of the ordinary velocity of a rifle
bullet. While 60 miles per hour is a fairly
high velocity for a train, it is a very slow
speed for a bullet. In thanking you for your
attention to the above requests, I would 1lke
to express my appreciation of the ScCIENTIFIC
AMBRICAN, One of its most valuable and in-
teresting departments is the Notes and Queries
column. A. The standard book on the storage
battery is Lyndon’s * Storage Battery Engi-
neering,” price $4.00, which seems to cover
the subject very fully. We regret that we do
not know any maker of glass cloth. We have
a sample which we have kept for many years
to exhibit in lectures, but have not seen any
other piece for years. Referring to the error
in stating the number of degrees from absolute
zero to the freezing point of water, the centi-
grade zero—we had discovered and started the
correction before your letter was received.
Such typographical errors sometimes occur un-
accountably. We thank you for your interest
in the matter. As to your criticism of the
note about firing the gun at the man on the
rear of the train, it was not stated either in
the query or in the answer that the gun was
to be fired horizontally as you assume in your
criticism. The gun would be elevated properly,
of course, or gravity would not be considered.
In either case the bullet would hit the man.
Then, too, what you say of the low velocity
of the bullet is true. It is a low velocity, but
for all that we would not care to be hit with
a small caliber, pointed bullet going 88 feet a
second.

(14100) H. 7. Ellis asks: I should like
information concerning the lead aluminum rec-
tifier, or some other electrolytic rectifier, es-
pecially as to the * peculiar quality of alu-
minum which permits a current to pass in only
one direction,” and the salt used as an electro-
lytic, also the chemical action. A. You will
find in the SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 1644 and 1767, articles upon the theory
and construction of an electrolytic rectifier
using lead and aluminum plates and ammonium
phosphate as the electrolyte. These papers
can be had from the Wilson Company. The
action is due to the formation of a film of
oxide upon the aluminum plate which prevcnts
the flow of current from the aluminum plate
to the lead plate. When the current flows
from the lead to the aluminum- oxygen is car-
rled to the aluminum plate, and the oxygen
combines with the aluminum forming aluminum
oxide. When the alternations are reversed the
film of oxide prevents the flow of current, and
thus only those alternations from the lead plate
can pass. The result is a pulsating direct cur-
rent. The apparatus cannot be employed for
large currents.

(14101) R. M. W. asks: May I trouble
you to answer a question to settle an argu-
ment? If the sun should be suddenly demoi-
ished, could we under any circumstances get
heat enough to keep us alive? With the mod-
ern heating plants do you think great enough
heat could be obtained from coal, otl, or elec-
tricity? A. The heat sent out by the sum is
enormous. @®n every 5 feet square in the
Torrid Zone the heat is equivalent to 1 horse-
power, while the sun shines. To put it in an-
other way, upon the deck of a steamcr in
tropical seas enough heat falls to drive the
vessel at about 10 knots an hour, if only it
could be utilized under the boilers. We do
not think man could produce enough artificial
heat to replace this amount if the sun should
be destroyed. The figures we gave above are
from Todd’s “ New Astronomy,” which we send
for $1.45 postpaid. Abbott’s “ The Sun” is
also a very valuable and recent work. We
send it for $2.50.

(14102) C. W. B. asks: Light and heat
both come from the sun, apparently, traveling
together as if one and the same product. (1)
What is the difference between light rays and
heat rays of the sun? ‘A few miles above the
earth the temperature is zero constantly, and
1 assume that temperature continues to grow
lower as the distance from the earth increases
until absolute zero, 459 deg. below Fahrenheit is
reached. (2) Now, in going so many million
miles through this intensely cold temperature,
why is not the heat of the sun completely ab-
sorbed or destroyed before it reaches the earth?
A. The radiation from the sun is not absorbed
in external space, because there is nothing there
to absorb it. When it enters the air of the
earth or strikes another planet in space then
absorption begins. The atmosphere absorbs
about four tenths of the sun's radiation. This
1s no different from radiation on the earth.
The heat from a red hot ball does not heat
the air very much, not so much as it would
your hand held at the same distance at one
side of the ball. This is a characteristic of
radlation that it does not heat the intervening
medium. See Carbart's ‘ College Physics,”
page 392. The only difference between light
and heat is one of wave length. The short
waves affect the retina, the long waves affect
us as heat.

(14103) J. W. S. asks: For the benefit
of one of our teachers, will you kindly ex-
plain why the Mississippl apparently flows up-
ward from its source to its mouth? If you
can, cite me to an explanation, will you do
so? If you have answered the question in
Notes and Queries, send me a copy of the
best answer, and I will be glad to forward
price. 1 used to save my files, but in recent
years I have given my copies away after 1
had used them. A. The question of the flow
of the Mississlppl River may be answered by
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Not a single passenger lost his life on the
Pennsylvania Railroad System in the
last two years in a train accident.
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During those two years 362,000,000 pas-
sengers were safely carried on 2,400,000
trains running day and night over 26,000
miles of track, with an equal number of
freight trains running over the same lines.

This record was made possible by standard
construction, rigid maintenance, thorough
inspection, safety signals, steel cars and
a careful observance of arders.

4,364,519 tests and observations show that
Pennsylvania Railroad trainmen are
99.99%, perfect in obeying signals and
train rules.

More than one-third of all the steel
passenger cars in the United States
are in service on the Pennsylvania
Railroad System. It was the first
railroad to introduce all-steel cars
and it has built nothing but all-steel
cars since 1906,
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saying that the sea is level. The Mississippi
River at its mouth in the Gulf of Mexico is
at sea level, while at Minneapolis it is about
790 feet above sea level. This gives the facts
in the case. Now, upon what is the state-
ment based which is made so often that this
river and all rivers which flow toward the
Equator flow up-hill? It is based upon the
fact that the surface of the earth is farther
from the center of the earth at the Equator
tban it is farther from the Equator. This
bulging at the Equator and flattening at the
Poles is caused by centrifugal force when the
earth ‘was plastic, and the same force keeps
both the solid earth and the water in their
present positions. This water surface is a level
surface. Water will not run along it. If the
land is elevated above this surface, water will
run down to this surface and no further. The
Mississippi River is above this surface along
its whole course to the sea and runs down hill
all the way.

(14104) H. D. T. asks: 1. If a flying

machine moving at its maximum speed and at
a distance of a mile or more from the earth’'s
surface, drops a bomb, will the bomb fall
straight down to the earth, or will it keep
the momentum of the machine and drop on a
slant? Why? 2, If the same machine is a
mile high and stationary and drops a bomb will
the bomb strike a point which is directly un-
der the machine when the bomb is dropped?
Why? 3. Does the revolution of the earth
during the time taken by the bomb to drop a
mile change the relative position of the bomb,
and earth, or, in other words, does the at-
mosphere through which the bomb falls travel
with the earth in its revolution, or is the at-
mosphere stationary? A. A bomb dropped from
a flylng machine retalns the forward motion
of the machine while it is drawn down to the
earth by gravity. Excepting for the resist-
ance of the alr it would travel forward as
fast as the machine and land on the earth be-
low directly under the place to which the ma-
chine has come, if the machine has main-
tained a straight course after dropping the
bomb. This is in accordance with Newton's
‘ First Law of Motion "—' Everybody in mo-
tion continues in uniform motion in a straighbt
line unless compelled to change by some out-
silde force.”” When the bomb leaves the ma-
chine it has the same forward motion as the
machine, and it keeps that motion till it strikes
the earth, which compels it to change Iits
motion. 2. A bomb dropped from a flying
machine which is at rest a mile high will
strike the earth several feet to the east of
the point directly under where it was dropped.
All bodies dropped on the earth fall to the
east. All shots fired deviate to the right of the
direction in which they are fired. If fired to
the north they deviate to the east; if to the
south they deviate to the west. This is° well
understood by gunners and carefully allowed
for. The cause of all these deviations is found
in the rotation of the earth upon its axis. A
bomb falling goes from a place where the
earth is rotating faster to a place where it
is rotating slower, and it retains the eastward
velocity of the place from which it was dropped.
It therefore moves to the east, and strikes the
earth to the east of the point from which it
was dropped. In the SCIENTIFIC AMERICAN,
Vol. 112, No. 21, page 482, you will find an
article in which it is stated that a shell fired
to the north 12.4 miles will deviate to the east
525 feet. This is quite enough to have it miss
a large target unless proper allowance is made.
We can send the paper for ten cents. 3. If
the atmospbere moves while the bomb is fall-
ing it will carry the bomb with it, and alter
the results we have given above. Above we
considered only the results of the earth’s ro-
tation and gravity. The air moves with the
earth excepting for winds. It is not station-
ary with the earth moving through it. Were
this the case we should have a hurricane all
the time, which would strip the earth of every
thing on its surface excepting the solid rocks.

(14105) W. & R. asks: Some few years
ago when I was a regular subscriber to the
SCIENTIFIC AMEKICAN, there was a fluid blue
print formula that we would like to have. Can
you help us to it? Will remit the price upon
receipt of advice. A. For a liquld blue
print process, for solution No. 1, take of
citrate of iron and ammonium, 80 grains to
each ounce of water; for solution No. 2, take
of ferricyanide of potassium, 40 grains to each
ounce of water. Keep these in separate bot-
tles till they are to be used. Then take equal
parts of both solutions, and mix, after which
the mixture must be kept in a dark room. It
is better not to mix the solutions long before
using, and to mix no more than is needed at
one time, The quantity depends upon the
amount of paper which is to be sensitized at
one time.

(14106) S. S. asks: Kindly let me
know where the day begins and in wbat part of
the globe? A. Theoretically, the day begins
at the 180th meridian, but practically the date
line is an firregular line drawn so as to in-
clude the islands on either side of this mer-
idian in the country near them to which they
belong. Thus the date line slants to the west
near Bebring’s Strait so as to take in on its
eastern side the Aleutian Islands, which be-
long to the United States. Further south it
bears to the west again to Include on its east-
ern side the Hawaiian Islands, which belong
to the United States, and which lle to the
west of the meridian. Other detours are
made to give islands to the south the same
day as Australia.
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