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“10,000 Miles for Truck Tires

Not Enough”

—so says Mr. M. M. Priver of Los
Angeles in a letter in which he says
he used to be satisfied with 7,000 to 10,000
miles from truck tires but now gets 15,000
to 21,000 miles from every Goodyear S-V
Pressed-On Truck Tire.

His experience with S-V’s is above the
average—like that of the Garden City Sand
Company, of Chicago, which reported a
30,000 mile average for four S-V's; or
D. Thompson, of Buffalo, who got 34,000
miles; or the International Harvester Com-
pany's Akron branch, with 23,116 miles.

These are all exceptional records and may
not indicate what S-V’s will do for you.

But the average service of S-V'’s will show
what you can expect—if your loading and
road conditions are normal.

And the average mileage of 700 S-V’s as

reported by 224 owners, living in 64 cities,
was 13,704.

This figure was compiled not from selected
records but from all reports received in
answer to our request for complaints—and
in many cases the tires reported on were
still running.

So it would be only reasonable to expect
at least 13,704 miles from S-V's, placed
on yourtrucks—though that is about twice
as much as we guarantee for them.

If you are not getting this kind of mileage
now it would be good business té try S-V's.

The Goodyear Tire & Rubber Co., Akron, Ohio
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December 2nd Issue

ELECTRICAL WEEK

DEC. 2 DEC. 9

HE early plans for America’s Electrical Week, De-

cember 2nd to 9th, 1916, were announced in mid-
summer by the Society for Electrical Development which
is the parent organization behind this nation-wide boost
of the electrical industry. This Society, composed of the
men who are directing the electrical destinies of America,
realize the necessity for co-operation from magazines of
wide-reading and recognized authority.

The SCIENTIFIC AMERICAN, always in line with technical,
scientific and industrial progress, and endorsed by the
Society as ““A recognized medium for reaching the Na-
tion’s Leaders,” has gladly co-operated in the launching
of Electrical Week by preparing a Special Number de-
voted to matters electrical.

The SCIENTIFIC AMERICAN can well assume this role of
leadership in view of its concentration among technical
men and the use made of it in industrial plants, general
offices and factories where executives and mechanics are
united in the opinion that SCIENTIFIC AMERICAN is giving
them unparalleled help in the solution of many of their
daily problems.

Master minds in the field of Electricity have contributed
important articles for this issue, as this partial table of
contents indicates:

Thos. A. Edison Chas. P. Steinmetz
Hugh L. Cooper George Gibbs

Have We Reached the Limit of Electric Transmission?

Dr. Chas. P. Steinmetz, one of the most brilliant
electrical inventors the world has seen, will answer
this question.

Electric Heat in the Industries.

New uses of Electricity in factories for safe heating,
etc., will be interestingly discussed.

Electricity and the Smoke Nuisance.

To get rid of the smoke nuisance some railroads are elec-
trifying their terminals—advantages and disadvantages.

Fifty-Six Million Horse-Power Going to Waste.

Utility of electrical power still in its infancy—written by
one of the foremost hydro-electric engineers.

This strong editorial appeal to all broad-minded men who have in-
terested themselves in electrical advance is to be made the first
week in December, right at the time when America’s Electrical
Week is bringing to the direct attention of the public, by means of
nation-wide exhibitions and demonstrations, the great possibilities
of this bridled Giant. This Special issue of SCIENTIFIC AMERICAN
thus combines an extraordinary value with a most opportune time
for the individual advertising of the electrical manufacturer.

MUNN & CO.,, Inc.

WOOLWORTH BUILDING

NEW YORK CITY

Adpvertising Forms Close November 20th, 1916
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Our Latest Dreadnought, the
[43 Arimna ”

ITH the placing in commission of the

dreadnought “ Arizona ” on QOctober
17th last, the Brooklyn Navy Yard has to
its credit another record of expeditious
construction. The total time occupied in
building the ship from the day the order
was received at the yard was 37 months,
and 32 months elapsed from the date of
laying the keel to the day the ship went
into commission. It is true that the “ New
York,” built at the same yard and under
the supervision of the same member of the
construction corps, Naval Constructor
Bailey, was turned out in 36 months; but
taking into consideration the fact that the
¢ Arizona ” is of over 4,000 tons greater
displacement, it is evident she represents
a greater amount of constructive work per
unit of time. The sister ship “ Penn-
sylvania,” occupied between 38 and 40

by the fact that, because of the absence of
coal bunkers it has been possible to con-
centrate the whole of the boiler plant in
a set of compartments extending entirely
across the ship, with the uptakes leading
to a smoke stack located centrally above
them. The use of a single stack has also
the advantage that it is possible to place
very thick inclined armor about the base
of the stack, this armor extending from
the gun-deck to the forecastle-deck.

The armor plan of the * Arizona ” fol-
lows generally that of the “ Oklahoma
and “ Nevada,” which, at the time they
were brought out, marked a great advance
in weight of armor carried over any exist-
ing ships of the dreadnought class. The
main belt 17.6 feet in depth, has a maxi-
mum thickness of 13% inches. Nine feet
of this is above the water line and 8 feet
6 inches below, the thickness of the belt
below the water line  diminishing to 8

months in building and the “ Oklahoma ”
and “Nevada ” from 46 to 48 months.
The “ Arizona ” has a normal displace-
ment of 31,400 tons ; she uses fuel oil only, of which she
carries normally 2,200 tons, her maximum possible
storage being 3,270 tons. The ship is driven by Parsons
turbines operating on four shafts, and a novel feature
in the motive power is the installation of small high-
speed turbines geared down to the propellor shafts,
which will be used for cruising at moderate speed. The
operation of these turbines will be observed with much
interest, since the data secured will serve to give a basis
of comparison with the method of electric drive which

Copyright, International Film Service

Main top of the  Arizona”

has already been adopted for some ships of the Navy.

The notable features in this ship in a broadside view
such as that presented in our illustration, is her great
length (625 feet over all) and the single, large-diameter
smokestack immediately abaft the foremast. Another
noticeable feature, not observable in our illustration, is
the way in which the bow is flared out boldly above the
water line, this flare being carried to such an extent
that the deck line at the stemhead is practically a semi-
circle. The use of a single smoke stack is explained

inches at its bottom edge. The barbettes

carry 13 inches of armor, and the turrets

have port plates of the unusual thickness
of 18 inches, the sides of the turrets being armored with
10 to 9 inches of armor. Equally generous is the pro-
tection on the conning tower, which is 16 inches, the
same thickness being used on the conning tower basc
all the way down to its junction with the protective
deck.

The main battery consists of twelve 14-inch 45-caliber
guns, mounted in four three-gun turrets, one of each
pair of turrets being so placed that its guns can fire

(Concluded on page 485)

Copyright, Underwood & Underwood
Displacement, 31,400 tons.

Speed, 21 knots.

Armor: belt, 13%%-in., turrets, 18-in.

Guns, Twelve 14-in., twenty-two 5-in.

Torpedo tubes, 4, Oil fuel, normal 2,200 tons, max., 3,270 tons.

“ Arizona” passing down the East River on her first trip from the Navy Yard, Brooklyn, where she was built
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T'he object of this journal is to record accurately and
lucidly the latest scientific, mechanical and industrial
news of the day. As a weekly journal, it is in a posi-
tion to announce interesting developments before they
are published elsewlere.

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

Is Our Naval Programme Imperilled?
HEN the present administration, urged by the
‘; ‘ ; pressure of public opinion, authorized the great
naval programme of the past Summer, it was
pointed out by the advocates of preparedness that the
passage of the bill was, after all, but a preliminary
step in the great work of building and putting into com-
mission the powerful fleet called for by the bill. It is
one thing to vote $310,000,000, more or less, for the
creation of a modern fleet;
get out the designs for these ships, construct them,
vote the annual appropriations as they come due, pro-
vide the necessary personnel, put the ships in commis-
sion, give them a shaking down cruise, and assemble
them in the first line of our naval defense.

The administration has made a notable start by
authorizing a programme which is far larger than any
that has ever been put through, not ohly in our own
Navy,but inthat of any great naval power. The arduous
task of carrying this programme successfully through
within the time limits imposed, will call for the exer-
cise on the part of the Navy Department of infinite
tact, patience, perseverance and zeal, as the years go by.

To any one who is familiar with the past history of
the upbuilding of our Navy, it will be evident that the
programme can be put through successfully and on time,
only if there is the most perfect harmony between the
Navy Department and the shipbuilding and armor-plate
making interests of the country. It is equally evident
that, if this condition is to be secured, there must be a
radical change in the attitude of distrust of organized
capital which has marred the usefulness of the Secre-
tary of the Navy and has delayed the work of warship
construction during the past few years.

The remarkable state of preparedness of the British
Navy at the opening of the war, and the rapidity with
which new ships have been added to that Navy during
the progress of the war, are mainly due to the har-

monious cooperation of the Government and the private .

shipyards; and there can be no doubt that the disap-

pointing results attending the opening of the bids for.

our own new construction are in no little degree due’
to the absence of such cooperation and encouragement
on the part of our own Government as represented by
the present Secretary of the Navy. If the new pro-
gramme is to be completed on time, the thing can be
done only by thorough cooperation with the private
yards; and this can be secured only by an attitude of
confidence, fairness, and appreciation on the part of
the Naval Secretary.

Although we have indulged in some very frank criti-
cism of Mr. Daniels during the four years of his Secre-
taryship, we are free to admit that the Secretary of
1916 is a different Secretary from that of 1912. Mr.
Daniels has shown during the past two years a growing
appreciation of the needs of the Navy and an unmistak-
able desire to avail himself of such criticism of his
administration as was characterized by intelligence and
fairness of spirit. We do not know whether Mr. Daniels
will succeed himself or not, as Secretary of the Navy,
but if he should, there is opened up before him, in con-
nection with this great task of upbuilding our Navy
and pushing the new programme to completion, an op-
portunity such as no predecessor in his office has ever
possessed.

It goes without saying that during the present great
crisis in our Naval history, the shipbuilder, the armor-
plate maker, and the manufacturer of ordnance, should
give the preference to Naval work, Congress has done
its part; and, provided the admmlstratlon is disposed

to cultivate an attitude of sympathetic cooperation, it

is now up to the private manufacturers to join with the
Government shipbuilding yards in transmuting the great
Navy Bill of the past Summer from a dream on paper
to a great fleet afloat upon the high seas.

it is quite another thing to

SCIENTIFIC AMERICAN

Impressions of a Great Canadian Training Camp

Y the courtesy of the Commandant, Major Gen-
B eral E. W. Wilson, and under the personal

guidance of his Aide, Lieut. Col. A. H. W. Powell,
the Editor of the SCIENTIFIC AMERIGAN, was recently
given an opportunity to inspect the great ti‘aining camp
at Valcartier near Quebec, in which Canada’s first con-
tingent of 32,000 men underwent its preliminary train-
ing before leaving for the European theater of war.
The site of the camp is a large plateau 17,000 acres in
extent, level as a billiard table, situated well up among
the hills, and therefore admirably adapted, from the
viewpoint both of military maneuvers and of hygiene,
to the needs of a great military encampment. The
main artery of traffic through the camp is a broad,
macadamized highway which extends for a distance of
three miles. On each side of this road the troops are
arranged by battalions; the tents of each battalion
forming three sides of a square, and the enclosed space

-constituting in each ‘case the parade ground for the

battalion.

After we had driven through the sea of white tents,
the automobile brought us to one end of what looked
for all the world like one of those sloping wooden dams
across a river with which we are familiar here in the
United States.  Facing it at a distance of 100 yards
was a line of recruits, chiefly stalwart men from the
plains of Western Canada, who were ‘being trained in
the art of rushing an enemy’s trenches. On they came

at the word of command, and sweeping up the inclined

face of the “dam,” dropped out of sight beyond its
crest. The fact that every man disappeared with the
butt of his rifle high in air, suggested what was taking
place on the further side. We drove on and stopped

just to the rear of the structure, and in time to see the

second line of men appear over the crest and drop
down into the trench. Here, at yard-intervals, was a
line of a hundred or more straw-stuffed dummies, into
which the attacking troops drove deeply with their
bayonets as they dropped to earth. Then followed
another rush of some fifty yards until the attackers
reached a long line of dummies swung from poles over-
head, each dummy about the thickness of a man’s body
being made up of a large bundle of sticks or oziers.
Every man of the charging troops selected his mark and
drove home his bayonet with a swift horizontal thrust.
The charge finished with a novel bayonet movement
which has been developed during the present operations
in Flanders and has proved to be wonderfully efficient.

A drive of a mile or so over the splendid turf with
which the whole of the Valcartier plain is covered,
brought us to the wonderfully complete system of in-

- struction trenches, of which there must be altogether

some two miles at this camp. These trenches are a
perfect replica of those which the British have built
on the Western front, no detail having been omitted.
They were built under the direction of officers who have
seen active service in the trenches and have been in-
valided home to Canada. So valuable is the experience
of these officers that many of them have been retained
permanently at Valcartier and other Canadian camps
for instruction of the recruits in trench building and
warfare under modern conditions. Every type of con-
struction is here seen, and before they leave for Europe
the Canadian contingents are made thoroughly con-
versant with the various methods of trench building, as
determined by the character of the ground and the
materials encountered on the various parts of the front.

Particularly interesting were the concealed machine-
gun positions and the dugouts, twenty to thirty feet
underground, approached by thoroughly timbered stair-
ways. On entering the first machine-gun chamber which
was entirely enclosed by earthen walls and roof, we
asked where was the port or casemate through which
the gun was fired. By way of answer, Col. Powell gave

a word of command, and directly in front of us there

opened up an embrasure a few inches in width and
several feet in length, revealing the plain over which
an attacking enemy would have to come.

A little later we were outside and facing the grass-
covered parapet of the trenches from which we had just
come. “ Somewhere opposite you,” said Col. Powell,
“js the machine-gun position which you have lately
examined ; can you locate it?” A careful search of the
grassgrown slope failed to reveal the slightest indica-
tion; and then, at the word of command, a long and
parrow strip of the turf lifted, revealing the easily-
recognized muzzle and water jacket of a Maxim ma-
chine-gun.

Then we motored over to the rifle butts, some two or
three miles distant. Everything is on a grand scale
at Valcartier, including the rifle butts, which stretch in
a continuous line for about two miles, there being no
less than sixteen hundred separate targets in the line.
Their great number is explained by the fact that, in
the first rush, over thirty thousand men had to be
trained at Valcartier with all possible expedition; and
in order to prevent delay in giving the men a thorough
course in sniping, this generous provision of targets

© 1916 SCIENTIFIC AMERICAN, INC
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was made. The first impression was of the very limited
range at which the various firing squads were prac-
ticing—200 to 250 yards. * There is no long-distance
“and
we are training these men for conditions as they will
find them at the front.” Disappearing. targets painted

- in such a way as to merge with the landscape back of

them are used, and the men are made expert in firing
at poiptblank range at a target which brings its center
just above the line of vision and at once disappears.

In view of our own activity in the matter of business
men’s camps, Such as that which General Wood has
made such a success at Plattsburg, this great camp at
Valcartier should possess deep interest for those
patriotic Americans who are offering themselves each
year for training. A visit to Valcartier, particularly
on the part of those who are training themselves for
commissions, would be highly educative; and if the
courtesies extended to the Editor of this journal are
any criterion, we believe that they would find a cordial
welcome awaiting them.

Indian Languages of America

HE Bureau of American Ethnology of the Smith-
| sonian Institution, which conducts studies and in-
vestigations among the Indians, is constantly
bombarded with requests for “ The Indian word” for
this and that. It may be worth while to explain to the
public, therefore, that there is no one American Indian
language. On the contrary there are about 1,000
languages in the two Americas, and practically 500
distinct Indian languages north of Mexico. It becomes,
then, impossible to give “the” Indian word for any
English equivalent, and consequently it is usually
chosen from the language of the tribe which inhabits,
or once inhabited, the particular section of the country
from which the request comes.

Fortunately for the student of Indian linguistics,
nearly all the tribal and family languages may be
classified into groups, so that it is not necessary for
the philologist to learn each language; he studies the
basic principles of the speech of a linguistic group,
and, following certain rules and exceptions, is able
to comprehend much of the speech of its several
branches. He knows, according to Grimm’s law evolved
years ago by our old friend, the compiler of the fairy
tales, that certain consonants correspond in all re-
lated languages. Thus the scientist recognizes the
same word despite its disguises. But it is not with a
view of disguising or making his speech distinctive
that an Indian  of one tribe pronounces a word dif-
ferently from one of another tribe, but because he
cannot pronounce certain sounds. The Arapaho,
Cheyenne and Caddo tribes have the sound of n but
lack 1 and r; on the other hand, the Kiowa, Apache,
Zuni and Cherokee have 1 and n, but lack r. The
Sioux call themselves by a name meaning *allies,”

pronounced “ Dakota” by those of the eastern or
Santee division; “ Nakota ” by the middle or Yankton
division, and ‘“Lakota” by the western or Teton
division.

" But besides these variations, and many others, there °
are the eccentricities in speech of the individual, of .
the family proper, and of the camp-group, all of which
intrude transient forms, just as in the English specch
of North America we find variations between the
speech of a Northerner, a Westerner, and a Southerner.
The philologist has to beware all this, and to sift and
sort the languages to eliminate all such local and
colloquial accents, for it must be remembered that the
speech of the red man is not a written language, with
a grammar and a dictionary, except those which bis
white friends have evolved for him. It is of interest
and value to know and record these various aboriginal
languages before they become extinct, and that is one
part of the work of the Bureau of American Ethnology.

Women Students in German Universities
HE women students enrolled at the different
I German universities for the summer semester of
1916 numbered 5,460, or nearly twice the number
enrolled in 1911. Female students in 1916 constituted
10.5 per cent of the total student body, compared with
4.8 per cent five years ago.

During the past five years feminine interest in mathe-
matics, natural science, and medicine has greatly in-
creased ; more than one-fourth of the women students
now are enrolled for the last-named course, compared
with about 20 per cent five years ago, or in actual num-
bers, 1,394, compared with 582. The students of mathe-
matics and natural science number 1,011, compared
with 504 five years ago. In philology and history the
number has risen since 1911 from 1,563 to 2,654; in
political history and agriculture, from 67 to 213; law,
from 39 to 93; Protestant theology, from 5 to 14; phar-
macy, from 8 to 22; and dentistry, from 27 to 58.

Since the outbreak of the war, the enrollment of fe-
male students has made particular strides in the Prus-
sian and Bavarian universities of Berlin, Frankfort-on-
Main, Marburg, Halle and Munich.
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Naval and Military

Cost of the U. S. Navy.—The total expenditures for
the U. S. Navy from 1794 to 1915, inclusive, reaches
the great sum of $3,214,339,051. This includes ships,
establishments, pay, materials, and all expenses in con-
nection with the Navy Department. The total cost of
all ships now upon the Navy List, excluding the new
work authorized in 1915 and the great bill of 1916 is
$459,686,551. '

Details of the Latest Zeppelin.— The Zeppelin
L-33, recently brought down near London, proved to
be one of the largest and latest in the German service.
It carries four gondolas in which are mounted six Mer-
cedes engines, each of 240 h.p. There are five pro-
pellers, and it is estimated that the airship carried 2,000
gallons of petrol in her various tanks. She'is fitted
with no less than sixty bomb-droppers. The ship is
680 feet long, and her total estimated weight, with her
crew of twenty-two officers and men, is fifty tons. She
carried seven guns, including five Maxim machine guns.

Patrolling the British Channel.— The security of
the ferry service across the British Channel is one of
the astonishing feats of the war. Admiral Sir Reginald
Bacon, who commands this patrol, says in his report
“ during the last six months more than 21,000 merchant
ships have passed through my patrol ships.” Out of this
number, only 21 have been sunk, or seriously damaged
by the enemy. Our flotilla has also helped to protect
the flank of the troop transport service for our Army
in France. Safety has been so perfectly insured that
the loss of no single life has been reported during the
whole of this period.

Enormous Output of British Shipyards.— Speaking
of the wonderful activity in British shipyards, the
“ Engineer ” of London, states that the number of new
vessels built during the war almost passes belief. If
owners of shipyards had been asked three years ago
what their maximum possible output would be, their
estimate would have been 1009% below the mark.
“ Twenty months ago,” says the ‘ Engineer,” “the de-
signs of two great ships were merely under discussion.
Today, they -are practically completed. Docks are being
finished years before their time; factories are being
erected ; cranes built; berths lengthened or built en-
tirely new; and all things that ships need to maintain
tbem are being pushed forward with astonishing
rapidity.”

Railroad Wrecking in the Russian Retreat.—The gage
of the Russian railroads is about one foot wider than
that of the German railroads. Hence the Russians dur-
ing their retreat after the battle of Tannenbkerg believed
that the Germans would be unable to use their narrower-
gage locomotives and cars on the Russian lines. The
Germans, however, moved one of the rails a_ foot
inside its former position. At the same time they
ruined the track for Russian use, by sawing off the
ties just outside the shifted rails. The Russians
came back and on their next retreat exploded-a cart-
ridge at each rail-joint, smashing the joint and bending
in the abutting rail ends so that cars could not pass.
This involved for the Germans the huge task of bringing
up new steel and re-laying the entire track. The job
was completed. . .

Our First-line of Dreadnoughts.— With the excep-
tion of the battleship * Connecticut,” our first-line in
the Atlantic fleet is composed entirely of all big-gun
ships, and in a few week’s time, when the newly-com-
missioned “ Arizona ” joins the fleet, the “ Connecticut ”
will go into the reserve and we shall have a first-line
composed of dreadnoughts. If the “ North Dakota,”
which has been undergoing a thorough reconstruction
of motor power is got ready by that time, we shall have
12 ships mounting nothing smaller than 12-inch and 14-
inch guns in their main batteries, namely : “ Delaware ”

and “North Dakota,” “Utah” and ¢ Florida,”
“ Arkansas” and “ Wyoming,” “New York” and
“Texas,” “Oklahoma” and “Nevada,” and “Penn-

sylvania ” and “ Arizona.” The total broadside will be
made up of sixty-four 12-inch and sixty-four 14-inch
guns.

Bringing Down a Zeppelin.—From an American
who was recently engaged in airship construction near
London and was in that city during several Zeppelin
raids, we gather the following particulars of the method
by which one of the Zeppelins was destroyed. The at-
tacking aeroplane carried suspended at a suitable dis-
tance below it a light grappling iron, for engaging and
fearing the envelope of the Zeppelin. On the grappling-
iron was mounted an electrical ignition device connected
t}y cable with a switch placed near the aeroplane pilot.
In the case when this device was successfully used,
London had ample notice of the approach of the enemy

and the aviators had time to rise to sufficient height -

for a swooping attack on the dirigible. The exploding
device was drawn successfully across the envelope,
ripping it open so that the liberated gas could be ignited
by the spark.
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Science

Women Students in German Universities numbered
5,460 during the summer semester of 1916, of whom
1,394 were studying medicine, while 1,011 were- taking
courses in natural science and mathematics.

Lake Malheur, in southeastern Oregon, is one of the
largest wildfowl reservations in the country and a
natural refuge and breeding ground for thousands of
waterfowl. Bird-lovers throughout the United States
feel concerned over a project on foot in Oregon to
drain this lake and make use of the land.

A National Census of Research.—One of the com-
mittees appointed by the new National Research Council
is entrusted with the task of preparing a national
census of equipment for research, of the men engaged in
it, and of the lines of investigation pursued in co-
operating government bureaus, educational institutions,
research foundations and industrial research labora-
tories. Dr. Stratton, director of the Bureau of Stand-
ards, is chairman of the committee.

Standardizing Insect Control in the Greenhouse.—
The U. S. Bureau of Entomology is engaged in important
experimental work which will eventually result in the
complete standardization of methods of insect control
in greenhouses. Greenhouse fumigation with hydro-
cyanic acid gas has already been standardized, par-
ticularly in relation to the dosage which can be safely
used for various kinds of plants and the strength of
gas necessary for the control of different greenhouse
insect pests.

The Freezing Point of Mercury hus recently been
very carefully redetermined at the U. S. Bureau of
Standards, platinum resistance thermometers being used
in measuring temperatures. The value obtained was
— 38.87 deg. C. (— 37.97 F.), which agrees substantially
with that obtained many years ago in the determination
made under the auspices of the British Government.
Chappuis, in 1900, obtained a value of —38.80 C. The
value given by Hutchins is — 3944 C. The precise
determination of this constant is of interest on account
of its applications in thermometry and elsewhere.

New York Meeting of the A. A. A. S.—The seven-
tieth meeting of the American Association for the Ad-
vancement of Science will be held in New York City

from December 26 to 30, 1916, under the presidency -

of Prof. Van Hise, president of the University of Wis-
consin. About forty national societies affiliated with
the association will meet in conjunction with it, and
the forthcoming meeting is to inaugurate the practice of
holding large ‘ convocation week ” meetings once. in
four years, successively in New York, Chicago and
Washington. Since the association last met in New
York, ten years ago, its membership has grown from
5,000 to 11,000, and the coming meeting will undoubt-
edly be the largest and most important gathering of
scientific men ever held in this country.

English Sparrows in the United States.— The Govern-
ment ‘““bird census” of 1914 indicated an average of
six pairs of robins and five pairs of English sparrows
on each farm tract of the standard size (108 acres)
used in the enunieration, The accuracy of these figures
was widely questioned by people who felt sure that the
English sparrow was by far the commonest bird in the
northeastern United States. However, the recently pub-
lished results of the 1915 census also indicate the greater
abundance of robins, in the proportion of eight pairs
to six. A recent estimate by Mr. F. L. Burns based on
his sectional census made in 1914 at Berwyn, Pa., places
the total population of English sparrows in the United
States east of the Mississippi River at 165,000,000 indi-
viduals.

| Completion of the U. S. Topographic Map.—After
many years of excellent work by the U. S. Geological
Survey, the Topographic Atlas of the ‘United States
covers only 40 per cent of the country, and many of
the sheets are already so old that their value is de-
cidedly limited. At the present rate of progress, in
spite of liberal appropriations from Congress and the
cooperation of many states, it is estimated that it would
take about a -hundred years to complete the mapping of
the country, to say nothing of keeping the map up to
date. This situation is extremely deplorable from
many points of view—that of national defense, among
others—and great interest therefore attaches to the
movement recently set on foot by Prof. W. M. Davis,

of Harvard University, to take whatever measures may -

be necessary to secure an acceleration of the work.
A strong committee has been formed to push this pro-

ject, with Prof. Davis as chairman, and members repre--.
senting organizations and institutions interested in the

completion of the map from many diverse points.of

. view. Prof. A. E. Burton, of the Massachusetts Insti-
“tute of Technology, is secretary. ‘
.sons are invited to write to him, specifying as definitely

All interested per-
as possible the practical advantages that would accrue

to the writers from the more rapid progresé of our
national map.
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Radio Communication

The Difference in Longitude Between Paris and
Washington has lately been determined with the aid
of wireless telegraphy. The work had been in progress
since October, 1913. The distance between the stations
is 6,175 kilometers; and the result, expressed in terms
of time, is 5 hours 17 minutes 35.67 seconds. This find-
ing is probably accurate to 0.01 second.

Remarkable Long Distance Transmission by Ama-
teurs appears to be common in the state of Wisconsin.
Recently, E. H. Hartnell, an amateur of Salem, was
able to work 75 miles either day or night with a three-
inch spark coil consuming 24 watts. Previous to this
time the amateurs of California were looked upon as
having a monopoly on long distance transmission and
reception with ordinary apparatus.

Change in Title of Naval Radio Service.— Here-
after the Naval Radio Service will be known as the
Naval Communication Service. Charges on all traffic
exchanged between other systems (radio, telegraph, and
cable) and radio stations (ship and shore) operated by
the Navy will be accounted for by the Naval Commu-
nication Service. In addition to his other duties, the
Director of Naval Communication will perform the
duties formerly assigned to the Superintendent of Naval
Radio Service.

Completion of San Diego Station marks the weld-
ing of the third link in a chain of five wireless stations
for the United States Navy, extending from Washing-
ton, D. C., to Cavite, P. I., via the Canal Zone, Panama.
The new station has three towers each 600 feet high,
and it is to operate in conjunction with the two sta-
tions already in service at Washington and Panama,
and with the proposed station at Pearl Harbor, Hono-
lulu. The latter, when realized, will connect the
Philippines with the United States. :

Wireless and the Somme Casualties.—From the
reports of war correspondents it appears that wireless
telegraphy is being employed to good stead in the offern-
sive actions of the British and French armies on the
Somme. The artillery and the aeroplane observers are
linked by wireless, and it is said that the airmen are
in continual communication with the former. Thus it
is possible to establish an accurate barrier fire which
is constantly shifted forward as the lines of charging
Allied troops move over the ground. The efficacy of
the co-operation between aerial observers and artillery
has a marked effect on the casualties of the attackers.

Low-Power Ship Stations.—The extension of wire-
less telegraphy to small vessels, particularly cargo
ships, as well as the need for a moderate power instal-
lation for emergency purposes on large vessels, has
brought into existence a compact transmitter of 14
kilowatt capacity. All the apparatus constituting this
transmitter, including the motor-generator, is mounted
in a wooden cabinet measuring 27 inches high, 26 inches
wide, and 17 inches deep when closed. The cabinet is
divided into two compartments, the larger one being
used for the motor-generator and the disk discharger,

“‘while the smaller is devoted to the other apparatus.

Women Wireless -Operators of England.— At the
beginning of the year the Marconi organization in Eng-
land - determined " to test the suitability or otherwise
of women as wireless operators, and established g
school at one of their stations, where instruction of a
practical and theoretical nature has been given to
women. The school has been well attended, states The
Electrician, but applications for admission were latterly
refused, as a decision had been arrived at to close the
establishment for the present. So far as it has gone
the experiment is regarded as encouraging, and some
of the pupils have been already drafted to stations,
where they are taking night duty in turn with men.
Sending by female operators has, however, a tendency
to be too light. This defect varies in individual cases,
and with some of the women learners it is thought
that they will become efficient wireless operators with
practice.

Concerts Through the Air.— War bulletins and im-
portant world happenings, now and then interspersed
in a nightly musical program from the air, emanate
from the radio experimental laboratory of Dr. Lee
DeForest at Highbridge, N. Y. Among the musical
numbers on the nightly program are operatic selec-
tions{ popular dance music, sentimental songs, Hawaiian
medleys, and stirring band and orchestra phonograph
offerings. In point of clearness it is said that the

-“Xylophone and the accordion are among the best instru-

ments for wireless transmission, although the brass
band and the human voice, especially if soprano, oft-
times are equally clear to all the listening amateur
stations. To.transmit the human voice by wireless
telephone the speaker or operator talks into an ordinary
microphone. In the case of the musical selection, on
the other hand, the microphone is placed inside the
cabinet of a phonograph, where it can get the full
volume of sound.
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What is Being Done by Way of Bringing the United States Army’s Air Service Up to the Mark

HE lesson of the European war with regard to mili-

tary aviation has at last reached home and has been
heeded by the United States Government. We are soon
to have an air service that will be truly worthy of the
name; for recent appropriations passed by Congress
make possible the purchasing of several hundred aero-
planes of all types and the training of Army men and
National Guardsmen in aviation on an extensive scale.
In sum, we have taken the prime step in the direction
of bringing our aerial defences to a state of prepared-
ness comparable to that of other world powers.

So much Las been written and said concerning the
precarious condition of our aerial forces in the recent
past that it would be superfluous to review even briefly
the status of this branch of our defences prior to the
passage of the present appropriation in Congress. Suf-
fice it to say here that with a half dozen other countries
possessing thousands of machines and having between
2,000 to 9,000 aviators each, the United States—the
home of the Wrights, Langley, and other pioneers of
aerial navigation—has had less than 50 aviators in the
Army and Navy combined.

The appropriation passed by Congress is the consum-
‘mation of a Nation-wide campaign of education on
aerial defence, conducted mainly by the Aero Club of
America with the coiperation of the affiliated aero
clubs and other organizations and individuals, and the
support of hundreds of newspapers. The National
Aeroplane Fund, which enabled public-spirited citizens
to aid in the development of aerial defence, also played
no little part in causing Congress-to appropriate a
reasonable sum for the rehabilitation of our heretofore
unimportant air fleet. In fact, Congress frankly ad-
mitted that in granting the substantial appropriation it
was only complying with the demands of the American
public for adequate aerial defences; and the public, in
turn, had been moved to the point of seeing the deplor-
able and helpless condition
of our air service by the

turers and passed upon, there remain but the awarding
of orders and the inspection of the machines delivered.
Thanks to the confidence of several Allied governments
in American-made aeroplanes, our aircraft constructors
during the past two years have developed their plants

Wireless telegraphy on Army aircraft .

This generator, driven by a two-blade propeller, was used by

Captain Cluver in his recent wireless telegraph experiments

with military aeroplane No. 50 at San Diego, Cal. The gen-

erator is fastened to the butt of a strut on the lower wing sec-

tion, and because of its unique wind drive it continues to

generate current after the aeroplane engine is shut off during
a volplane,

immediate training of 1,000 aviators, the Army authori-
ties, in order to make a start in the training of the
new personnel, will probably set the limit somewhat
below 500 for the immediate future. Because of the
magnitude of the undertaking the plans of the Army
authorities at this writing are mostly in the nature
of tentative projects which are liable to numerous
changes in the course of putting them through a
practical test.

Aside *from the officers and enlisted men in the
Regular Army, the aviation personnel of our new air
fleet is to consist of civilians employed by the aviation
section of the Signal Corps, and National Guard organ-
izations mustered into the service of the United States;
and it is particularly in the training of the civilians
that the problem is most interesting. As far as flying
is concerned, the Army authorities state that all the
personnel must be trained from uninstructed material.
This also applies, to a great extent, to mechanicians
and chauffeurs.

In the training of aviators it is planned that the
schools will be of two general catagories: first, the
United States Army aviation schools—such as the one

‘now at San Diego, Calif.—whose number, for the time

being at least is intended to be three, that is to say,
one for the Pacific coast, one for the Central States,
and one for the East; second, the civilian schools, main-
tained by manufacturers or others, which may be util-
ized for preliminary training purposes. The country
will thus be divided into three school districts, and the
commanding officer of each Army aviation school will
have jurisdiction over all the schools in his district.
It is intended to send aviation personnel for all forma-
ticns, except those of the Regular Army and possibly
the National Guard, to civilian schools to obtain their
preliminary instruction, after which they may finish
their course at the Army aviation schools and obtain
their military aviators
rating.

campaign of education.

True it is that the obtain-
ing of the necessary funds
is the all-important factor
in the rehabilitation of our
air fleet—but it is only the
starting point. There re-
main the ordering of hun-
dreds of machines Dbest
suited to the needs of ouar
Army, and the training of
aviators for military serv-
ice. For these purposes
Congress has appropriated
close to $14,000,000, with
an additional $3,500,000 for
Naval aviation.

The personnel for the
Aviation Section of the Sig-
nal Corps, U. S. A,, will be
obtained as now prescribed
by law and Army regula-
tions. The personnel for the
Aerial Reserve Corps and
National Guard aviators, on
the other hand, is a subject
of peculiar momentary in-
terest and one of heated con-
troversy between the Army
officials and the Aero Club
of America. The latter or-
ganization contends that the
Army is not making proper
provision for training the

Even with the funds im-
mediately available the
ordering of the new aero-
planes is a matter of some
months at least. The board of Signal Corps engineers,
known as the Technical Aero Advisory and Inspection
Board, have already busied themselves with the study
of our Army’s aerial requirements, following the teach-
ings of the latest military aviation science as pro-
pounded by the present European war. As a result of
their findings, they have been preparing lists and speci-
fications of the machines and the equipment which will
be required, and these are being submitted to aero-
nautical manufacturers as fast as they are ready. Thus
far it appears that the materiél forces of the new
fleet, which will be under
the command of Lieut. Col.

Assembling one of the Army aeroplanes now in use along the Mexican border. This type of machine is par-

ticularly intended for scouting purposes

in a big way, and to-day finds several of them in a
position to execute the United States’ orders in record
time, with a number of smaller constructors in a posi-
tion to supply good machines also, if only due allow-
ance is made in dating the deliveries to provide for
their modest facilities.

The obtaining of trained airmen, however, is by com-
parison an extremely difficult and, perforce, intricate
undertaking. For here we are dealing with the human
element and not with man-made articles.

Although public opinion in America has demanded the

militiamen who have applied
for training as aviators,
while the Army replies with
the statement that provision
has been made so that any State which sericusly desires
an Aero Company can get one. The Army officials be-
lieve that success with the National Guard Aero Com-
panies depends upon the providing of trained units able
to take the field as units in aviation as well as in
cavalry, infantry, or artillery; and since the object of
rehabilitating our air fleet is ostensibly for the purpose
of having an ample number of aeroplanes and trained
military aviators for immediate service in time of war,
it is held that the duty of the Federal Government is
to train those fliers as Federal Reserve Officers. Under
the language of the bill, the
Aviation Section of the Sig-

George O. Squier, will in all
probability be composed of
about 175 aeroplanes for the
Army, which number is to
include high-speed pursuit
machines, scouting ma-
chines, and bomb-dropping
machines; 100 hydro-aero-
planes for coast patrol duty,
and 100 school machines to
be used in training aviators.

But after all is said and
done, the assembling of the
necessary machines is by far
the simplest task in the re-
habilitation of our aerial
forces. Once the specifica-
tions have been drawn up

nal Corps has power to train
an unlimited number of Re-
serve Military Aviators with
the rank of first lieutenant,
and as fast as applications
are received for training in
this grade the applicants
will be examined.
According to recent ad-
vices the training of reserve
aviators will fall into twq
classes: the Reserve Mili-
tary Aviators, who will be
trained at civilian flying
schools; and the National
Guardsmen. At the ter:
mination of the thorough
training of the reserve

and the bids received from
the com p e ting manufac-

First steel battleplane purchased for the use of the Army Signal Corps Aviation School at San Diego, Cal.
This machine, carrying a pilot and observer, has made a speed of 82.5 miles per hour
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aviators they will, it
(Concluded on page 486)
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Steel tubular gun ranges on top of factory roof. Ranges are 100 and 300 feet

A target showing result of short-range accuracy test

The Inspection and Tests ot Lewis Machine Guns

Parts Must Be Interchangeable and Made to an Accuracy of Three Thousandths of an Inch

NE of the most important departments in the fac-

tories of the munition makers in this country is that
devoted to the proper inspection of the output. This
will be understood when we state that in the larger
factories, as many as 100 inspectors are employed
by the Allied Governments to pass upon
apd approve each detail of the prod-

and if any part shows a variation exceeding .003 of
an inch in measurement, or a correspondingly small
variation in weight, it is rejected. The parts are all
placed in one box, and in the re-assembling care is
taken to select the parts for each gun from different

length and the others 100 feet. They are used to deter-
mine the ability of the gun to maintain accurate fire
under rapid-fire conditions. Army officers of the Allied
governments are in constant attendance at these ranges,
noting every action of the gun under test; and, by the
way, the ranges are working 24 hours a’
day under three shifts of these army

uct. Foreign army officers who are ex-
perts in ordnance and munitions have been
detailed by their respective governments
to the duty of directing this inspection,
and they are carefully supervising the
product during its manufacture, assem-
bling and tests.

The present article shows how this in-
spection is carried on in a large factory in
which several hundred Lewis machine
guns are being turned out every week
for the Allied armies.

One of the strictest requirements is
that of interchangeability; for it can be
readily understood that if one or more
parts from a certain gun can be used in
the assembling of another gun, and that B
if, from the vast store of separate parts,
it is possible to select a complete set neces- S
sary to make up a complete machine gun
and assemble the parts with the certain
conviction that they will go together with
perfect fit and perfect functioning—the
question of rapid repairs and replacement
at the front will be greatly facilitated.

T

inspectors. i

It should be explained that these are
what is known as “rigid ” tests, that is to
say, they are tests of the accuracy of the
gun and not of the gunner. Hence, the
gun to be tested is clamped at four places
in its length to a heavy cast-iron table
which is capable of being elevated and
traversed. The table is firmly mounted
on a heavy concrete base and hence, when
once the gun has been aimed, it is certain
that any dispersion of the shots as shown
on the target will be due to the gun or
the cartridge, and such dispersion will be
an absolute record of the accuracy of the
gun.

In the photograph showing the result of
Lewis machine-gun fire-at 100 yards in
rigid tests, it .will be noted that at the
bottom of the target is a black rectangular
space, directly below and of about equal
size to the actual target above it, which
is ruled off into four quarter sections.
The object of this black spot is to assist
the gunner in locating the target proper

The Lewis Machine Gun, upon its com-
pletion, is first given careful inspection
and actual service tests by the manufac-
turer. It is then turned over to the Allied inspection
force for further tests. The guns are taken to a room
such as the one shown in our illustration, where they
are completely disassembled. As the gun is taken to
pieces, every part is carefully weighed and measured,

The guns must hit this bull’s-eye at 600 yards‘

boxes, thereby insuring perfect interchangeability.

An interesting picture is the one showing the firing
ranges which, in this case, are located on the roof of
the munition factory building. The ranges consist of
sheet-steel tubes, three of which are 100 yards in

which is a known distance above it.
Another photograph shows the regular
army disappearing target with its bull’s-
eye in the center, which is used in munition factories for
testing Lewis machine guns. If the guns do not hit the
bull’s-eye, placing the majority of the shots therein at
600 yards, they are rejected by the Allies’ inspectors
(Ccntinued on page 485)

Firing test for accuracy. Gun is held in a metal clamp anchored to .concrete base

Testing Lewis machine guns
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Here the guns are taken apart and re-assembled, the parts being taken from different guns.
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Strategic Moves of the War, November 17th, 1916

HE general situation has changed but little during

the preceding week. At date of writing nothing has
happened to indicate any radical change in the strategy
recently outlined in these columns.

The Rumanian fronts continue to supply the greater
part of the daily news bulletins.

The Russo-Rumanian Armies in the northern end of
the Dobrudja are slowly but surely pushing Mackensen
back upon *his lines of communication. The continuation
of this movement should be the aim of the Russo-
Rumanian Commander. Sound strategy makes it neces-
sary that this be carried forward as rapidly as possible
and with every man and gun that can be spared from
the Transylvania front.

I expect the progress made in this field of operation
to be slow and laborious until Mackensen is pushed
back to a line eight or ten miles south of Cernavoda.
Once this is accomplished, the Rumanians should be
able to repair the bridge over the Danube and thus
greatly improve their lines of communication and sup-
plies. Further developments on this front will then
depend upon conditions that will be outlined later on
in this article.

It wiil be remembered that at the time of Mackensen’s
capture of Cernavoda, we were told that the Rumanians,
on evacuating the town, had destroyed one

By Our Military Expert

Rumanian resistance, the Austro-German troops are
progressing slowly in the Juil valley sduth of Vulcan
pass, along the Alt river and in the Predeal section
north of Campulung. There seems to be very little
going on to the east and north of Kronstadt. It is now
evident that the Austro-Germans’ original objective was
a line running from Kronstadt to the southeast, strik-
ing the shores of the Black Sea somewhere north of
Constanza.

The Central Powers may have had hopes of a junc-
tion of Falkenhayn’s and Mackensen’s forces somewhere
in the vicinity of Bucharest; but this is now out of the
question. I doubt very much if such maneuver, desir-
able as it may have seemed to the Central Powers, ever
had a chance of being successfully accomplished. The
stiffening of the Russo-Rumanian Army on all fronts
compelled a modification of this program. I believe
the Teutons still hope-to be able to establish approxi-
mately the same line somewhat south of the one orig-
inally selected, and if this surmise is correct, we may
expect to see Mackensen make a determined .stand very
far south of the Cernavoda-Constanza line. This is
subject to two conditions; that Mackensen be suitably

reinforced and that such reinforcements can be sent to

him without weakening the offensive power of Falken-

Cernavoda-Constanza and, at least, holding him there.
It may be possible to push him over the frontier into
Bulgaria. This depends entirely on the condition of
his Army. If he has not been reinforced since his
second invasion of the Dobrudja, the chances are
against him. At the same time, and with even greater
determination, Falkenhayn should be compelled to halt
in all the sections in which he is now advancing. If
this cannot be done within the next two or three weeks,
I don’t see how the occupation of the entire western
half of Wallachia by the Austro-German forces can be
prevented. This may include the loss of Bucharest, the
Capital of the Nation. Even if the Russo-Rumanian
Army finds that it is able to drive Mackensen into Bul-
garia, the invasion of that country should be deferred
until Falkenhayn has been driven to the other side of
the Carpathians. .

The British front, north of the Somme and near the
river Ancre, has been the scene of severe fighting. The
British forces appear to have gained some territory
including three important small towns,-Beaumont, Beau-
court and Divion, in the direction of Bapaume, from
which their most advanced lines are about five miles
distant. The severity of the fighting, the number of
casualties, killed, wounded and missing, as well

as the large number of prisoners (5,680)

arch of the bridge to prevent its being used
by the invading forces. Since that time noth-
ing had been heard referring in any way to
this particular bridge and it was fair to sup-
pose that the invaders had made no attempts
at repairing it or had been prevented from
so doing by the Rumanian forces on the other
side of the river, assisted by the fleet of small
war crafts which the Rumanians and Russians
are known to maintain on the Danube. It
was therefore very surprising to read in the
news bulletins from Petrograd, under date of
November 10th, that the. Russo-Rumanian
Cavalry and Infantry detachments had occu-
pied the station of Dunareav (not shown on
.any available map), two'miles west of Cerna- ~_
~voda and were fighting for the possession of N\
Cernavoda bridge.
_rect, would indicate that the Teutons had
succeeded in repairing the bridge and had
actually taken a stand west of it on Ru-
manian territory which at this particular
point consists of marshes and swamps frora |
ten to twelve miles in width extending along -
the left banks of the Danube south and south-
east of Hirsova for a distance of nearly one
hundred miles. It should be noted that the
Teutons have never claimed to have repaired
or crossed the Danube over this bridge or to -
have advanced on the other side, nor had the -
Rumanians reported or admitted the loss of
the bridge or the enemy’s advance into their
swampy territory at this point.

‘Subsequent dispatches make no mention of
this incident and no reports of farther ad-
vance or retreat in this particular section
have been received. In view of the peculiar
circumstances connected with this report, I
am inclined to believe that the fighting re-
ported did not take place on the left bank of
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-taken by the British Commander, seem
at first glance to be out of proportion
to the amount of territory taken; but
the natural obstacles as well as the forti-
fications which the Germans had been pre-
paring and perfecting for nearly two years
made this one of the strongest parts of the
German line and compelled the British troops
to extend themselves to the limit of their
power in order to overcome the resistance of
the defenders. Berlin admits heavy losses,
due to the tenacious defense of the German
troops. It will be noticed thal the present

&= German line forms an obtuse angle to the

southwest, the apex of which is several miles
in rear of a straight line drawn from Serre in
the north to Le Sars in the south; the latter
point is on the most advanced section of the
line in the direction of Bapaume. London
news bulletins report the British army as still
advancing in the direction of Grandcourt, tak-
ing prisoners as they proceed.

Grandcourt is reported to be very strongly
fortified and may prove to be more of an
obstacle than either Beaumont, Beaucourt or
Divion.

The British, however, have the advantage
of being able to attack on two and probably
three sides at the same time. The town is
well within ‘easy range of heavy field artil-
lery. During the progress of the British at-
tack on Beaumont, the French section ot the
Somme front was severely bombarded by the
German artillery. In the region of Sailly,
northeast of Combles and to the southeast,
near Bouchavesnes and Les Beoufs, the firing
was specially severe.. The French bulletins
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also report heavy bombardment and use of
liquid fire in the region of Pressoire and
Ablaincourt, northeast of Chauines. 'These

‘the River. The dispatch must haye been
badly mixed in the transmission. There may
be a point, called Dunareav two miles west
of Cernavoda, but I have not been able to find
it on any map. The Rumanian end of the
Cernavoda bridge over the Danube abuts in a
swamp which necessitates a continuation of
the bridge for a distance of over ten miles. Dunareav
may be a station or stopping point on this bridge
or causeway. It may be the point from which the
Russo-Rumanians, according to a Berlin report of
November 13th, shelled Cernavoda without -success.
The fighting for the possession of the bridge will be
done, I am quite certain, on the Cernavoda side of the
river, where, Berlin tells us, hostile detachments were
feeling their way along the Danube against Macken-
sen’s left wing, resting on that river a few miles north
of Cernavoda.

‘We read frequent reports of Russian success in cross-
ing the Danube and compelling Mackensen to beat a
“hasty retreat.” On the other hand we are told that
.the Teutons are taking towns and prisoners on the
Transylvania front. The former report reaches us via
Petrograd and London; the latter via Berlin. The
Petrograd-Bucharest dispatch admits yielding ground,
under Strong pressure, in the valley of the Alt. Teu-
tonic pressure in the Juil valley is also reported to be
very strong. From these I deduce that in spite of strong

British advanced line.
Drive ”’ began.

1. Thde section of the line where the recent British advance and consequent gains
were made.

2 and 3. The sections of the line held by French troops against which the vio-
lent counter attacks of the Germans were directed. .

Map of the Somme and Ancre regions

The heavy black line indicates (approximately) the present location of Franco-
The broken line indicates the same line before the “ Somme

hayn’s armies in Transylvania. The object of this
strategy is twofold ; first, it would, if successful, shorten
by several hundred miles, the line of frontiers to be
defended by the forces of the Central Powers and
second, it would practically destroy Rumania. This
would be considered, by the Teutonic Allies, a fit punish-
ment for this nation and would have considerable moral

effect on the other small nations who find it exceedingly -
_difficult, at this time, to remain neutral.

It will be noted that Falkenhayn’s lines of advance
into Rumania are progressing along the natural high-
ways to the Danube. The-main roads, rivers and valleys
as well as the railways appear to be running in a south-
erly or southeasterly direction, the rivers emptying into
the Danube. They form natural avenues for an invad-
ing force from the North. The advance will grow easier
and the defence correspondingly more difficult as the
invasion progresses.

From the Russo-Rumanian view point, good strategy
involves pushing Mackensen out of the Dobrudja at
least as far as a line twelve or fifteen miles below the
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attacks, evidently intended to hold the French
troops to their section of the line and prevent
them from assisting in the British attack, ap-
pear to have been successful to that extent
only, as the French reports indicate that they
were able to repulse all attacks and no gain
of territory was made by the German troops
except in some advanced defensive work of little im-
portance.

The - Verdun front has been unusually quiet. Only
intermittent cannonading, specially active in the region
of Fort Vaux and Douaumont, has been reported.

From the Champagne and Argonne districts the bul-
letins have little to report; the repulse by the French
of a German detachment (strength not mentioned) in
the former district and a mine explosion in the latter,
seem to be all.

From the Russian front, we receive little more than
claims and counter claims. Petrograd reports a slight
success in Galicia near the village of Lipnicadolna on
the Narayuvka in the Haleiz Sector southeast of Lem-
berg. Berlin denies the correctness of these reports and
claims successful attacks against the Russian positions
in the same section. I conclude that the operations
reported are of very small import, involving but very
small areas of the same section and that both sides may
be, to a limited extent, correct in their reports. Winter

(Concluded on page 484)
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Figures on the Steam Car

To the Editor of the SCIENTIFIC AMERICAN :

The undersigned has read with much interest Mr.
Charles Prior’s letter on the steam car in your issue of
September 9, 1916, and also a letter on the same subject
in the issue of October 28, in which Mr. Prior is accused
of eating in the kitchen. I1f Mr. Prior is willing to
‘receive callers in the kitchen the present writer will be
glad to join him there, opening the conversation with
the remark that a very good case can be made for the
steamer—not only on the grounds that the steamer uses
cheaper fuel, can be throttled to as low a speed as you
please without loss of tractive effort, is smooth in action,
and has no gear shift, though these are all points of
advantage that would be proclaimed from the house
tops by “gas car” drivers if they had them on their
cars—but on the grounds that the steamer is a more
consistent and steadier performer, its engine much more
powerful and responsive to the driver’s will, and the car
incomparably more active on the road. )

On the road the steamer has all the best of if.. On a
straight speed trial it has to be an extraordinary gas
car that the steamer will not run away from. In pick
up, the steamer gets away at least twice as fast as any
comparable gas car. A comparison between a steamer
and a representative gas car will illustrate this point;
the gas car selected for this comparison is a very good
one and is not singled out for criticism ; it has an eight
cylinder 3.125” by 5.125” L-head engine geared 4.5 to 1
with 36”” wheels. This car can develop on high gear a
tractive effort of 425 pounds; but this figure represents
an absolute limit, and is not attainable unless the speed
is about 15 miles per hour and all conditions favorable.
At 2 miles per hour the tractive effort is practically
nothing ; at 5 miles it is about 300 pounds, rising to 425
pounds at 15 miles; beyond that speed it decreases.
These draw-bar pulls are obtainable only on steady runs
at constant speed ; they cannot be obtained during rapid
acceleration, as the conditions of carburetion and
ignition timing are then unfavorable. It is doubtful
whether this car can develop an average draw-bar pull
as high as 350 pounds (giving an acceleration of 2.75
miles per hour per sec.), when rapidly accelerating
through that part of the speed range lying between
2 and 30 miles per hour.

A steamer with a two cylinder double acting 4” by 5”
engine geared 1.5 to 1 with 34” wheels, when operating
on 600 pounds steam pressure and full stroke cut off,
can develop a draw-bar pull of 1,975 pounds. This is
much more than enough to slip the wheels. Besides, at
this cut off, steam will be used faster than the boiler
can make it unless the speed is low. With the cut off
at half-stroke the tractive effort on full throttle is still
much more than enough to slip the wheels. On some
cars the valve gear will not permit a cut off earlier
than half-stroke,
throttle. On such cars the throttle is never opened
wide, and because of this there is some uncertainty in
the position of the steam line on the card, and thus it
is not easy to determine what card area and tractive
effort are continuously available. To get a basis for
comparison a cut off at one-sixth stroke (which can.be
had on some cars) will be assumed, with full throttle.
At one-sixth stroke cut off with 600 pounds steam pres-
sure and 200 degrees superheat the mean effective pres-
sure is sufficient to produce a tractive effort of 900
pounds. Although this cut off does not give a result
especially favorable to the steamer, compare it with the
gas car’s average value of 350 pounds or best value of
425 pounds; even on the basis of the latter value the
ratio is over 2 to 1 in favor of the steamer. But the
steamer is not limited to this value. A later cut off
than one-sixth can be taken; or on cars with cut off
at half-stroke the throttle can be opened. In either
case the limiting tractive effort of 1300 pounds can.be
obtained, and sustained if the speed is not too high.
On this basis at 5 miles per hour the comparison. is
between 1300 pounds for the steamer arid 300 pounds for
the gas car or 4.3 to 1 in favor of the steamer. The
steamer is far more powerful and lively, and ean get
away from the gas car fully as fast as the gas car can
get away from a post. Gas cars have speed enough,
of course, but the instantaneous leap of the steamer in
‘response to the throttle is unmatchable by any gas car.

In hill climbing the ability of the steamer is limited
only by the ability to get traction. The steam car driver
does not need to rush hills, but can approach and climb
at any speed he may think advisable; the choice of
speed is wholly his and is not subject to the dictation
of his engine. He does not need to keep his mind and
‘muscle set for the prospective shift of gears. He knows
in advance, before the hill comes into view, that the car
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will climb it without asking any consideration from
him. He also has that comfortable feeling that comes
of knowing that he can beat the other fellow, any other
fellow in a gas car, with ridiculous ease. ’

The performance of a gas car on a hill that is a little .

too much for the high gear is pure comedy. Borrowing
from the kindergarten tale of the plucky, puffing little
switch engine, “ Life ” put it this way:

IthinkIcanIthinkIcan!

I-think-I-can-I-think-I-can!

I--think--I--car--I--think--I--can !

I—think—I—can—I—think—I—can!

I—guess-——I-—can’t—I-—guess—I—-can’t !

Iguess Ican’t Iguess Ican’t!

I KNOW I CAN'T!

The poet had in mind a one-cylinder car, but the
twelve-cylinder is essentially the same in kind and sings
the same song. All members of the internal combustion
family are alike in having no reserve of energy beyond
a mere trifle of kinetic energy in the fly-wheel ; they all
eke out the same kind of improvident, precarious, hand-
to-mouth existence without a penny in bank.

The weakness of the gas car on hills (and in pick-up)
is the result of its bad speed-power characteristic; in
this respect the twelve-cylinder car is really not much

‘better off than the one-cylinder, multiplicity of cylinders

having but little to do with the matter. The speed-
power curve for the eight-cylinder engine already re-
ferred to shows this clearly. This engine is as good as
any of its type, and can develop a maximum of 70 horse-
power. The owner probably realizes that all this power
is not ordinarily needed but he tells himself (and this
thought is usually fathered to some extent by the sales-
man of the car) that it is a fine thing to have a lot of
surplus power when he wants it on grades or for heavy
going. Right enough, if the power were only there, but
the point is that it isn’t there, when he wants it.

Suppose for example that the owner wants to take a
hill at 10 miles per hour—how much power can he use?
At that speed the curve referred to tells us that the
engine on his car is an 8-horse-power engine and no
more. It isn’t a matter of calling it that; the engine is
actually that ; 8 horse-power is exactly what it develops.
At 5 miles per hour the engine is entitled to a rating
of but 1 horse-power and balky at that; at 20 miles per
hour, 25 horse-power. Unless the speed is 60 miles per
hour there is no 70-horse-power engine on the car.
Fully two-thirds of that maximum power is non-avail-
able at the usual touring speeds.

In the gas car the process of combustion is involved
with the motion of the engine, so that the rate at which
fuel can be burned is rigidly dependent upon the engine
speed ; for this reason the power decreases with decreas-
ing speed, and the former decreases at the more rapid
rate, so that the power becomes small, uncertain, and
reaches the edge of complete disappearance just when
maximum effort is most needed for negotiating grades
or heavy going at moderate speed. The worst of it is
that the power and torque disappear together.

In the steam car the conditions are radically different.
The transfer of heat to the working substance takes
place in the non-moving boiler by a continuous process
and the available rate of transfer is completely inde-
pendent of the engine speed. Just as much steam can
be made at the lowest speed as at the highest speed.
If the boiler can make steam at a rate corresponding to
a 70-horse-power output (this is conservative) at maxi-
mum car speed, than that 70-horse-power rate of steam

. production is available at all speeds down to standstill.

Of course at 10 miles per hour the engine cannot de-
velop 70 horse-power, but it can develop more than
three times as much power as the given eight-cylinder
engine can develop at that speed, and have steam to
spare. At 20 miles per hour the steamer can develop
between two and three times as much power as the gas
car, and at 30 miles per hour the available power of the
steamer is about double that of the gas car. This is the
real argument for steam : you get several times as much
power at the speeds you use. Moreover this advantage
is secured without entailing any loss of high speed
ability, and with an engine speed only about one-third
of that customarily used on gas cars.

In making these estimates it is assumed that steam is
used only as fast as the boiler can make it so that the
pressure is not pulled down; but steam can be used
faster than that for a short time if necessary by draw-
ing upon .the reserve of energy in the boiler, about
750,000 foot-pounds being available, the oressure being
pulled down on the grade and picked up again after the
grade has been topped.

It is for these good reasons that no gas car what-
ever has the slightest chance with a steamer on hill
work.

At this place the following extract from a paper by
Browne and Lockwood (Trans. S. A. E., Volume 10, Part
1, Page 87), may be of interest: “ It is the pull or push
of the tire on the road that is effective in the propulsion
of a car. Witness the utter absurdity of a steam car
equipped with a 20-horse-power engine out-pacing and
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outclimbing gas cars the engines of which will develop
upward of 80 horse-power on the block. The steam
car does this by greater and more uniform torque de-
livered to its rear wheels . . .” On Page 90: “The
remark relative to steam car rating was taken from the
basis of the . . rating. I have drivenina . . .
steamer which is owned by a friend of mine who enjoys
an occasional brush on the road. He has a motor rated
at 20 horse-power at 500 Ibs. of steam, I think. He
carries 600 boiler pressure. I assure you that no 80
horse-power touring car built in this country has any
license with him on the road.” Now this is all true,
but there is nothing absurd about it; it is exactly what
should be expected from the far better speed-power
characteristic of the steam car. If great power is the
supreme motor luxury, then that luxury is only to be
had through the use of steam.

Bona fide flexibility means the ability to put upon the
drivers, in instantaneous positive response to the
driver’s will, at any time and at any speed, any tractive
effort that may be required by the road condition. That
kind of flexibility can be had only with steam.

In consistency of performance the steamer is far
better than its rival. There is no known way to make
a steam engine miss fire, but the number of ways by
which a gas engine will miss fire is beyond any count-
ing. The performance of the steamer is entirely regu-
lar, the same every day and every mile; it is beyond
comparison with the whimsical and temperamental per-
formance of the gas car. .

Chicago, I1l. J. D. NiEs.

When Niagara: Was Dammed by Ice
To the Editor of the SCIENTIFIC' AMERICAN :

In your September 30th number, under answer to in-
quiry 14159, you state that you were not able to confirm
or deny that water once ceased to flow over Niagara
Falls. If I may be allowed to state the facts I have
the following to give as authoritative information :

Niagara Falls was still on the morning of March 31st,
1848, and many people for some distance from the
Falls actually thought they had become -deaf during the
night, when they awoke and heard no thundering of the
water. The winter had been a severe one and the ice
on Lake Erie had been exceptionally thick. Warm
weather and the subsequent breaking up of the ice
came suddenly. During the last week of March a stiff
northeast wind drove the broken ice floes up on the bank
and piled the ice into miniature icebergs. On March
30th, a gale came from the opposite quarter and hurled
the ice back with such force that it formed an enormous
ice-dam at the head of Niagara River. This held back
the stream until the water above the falls was com-
pletely drained off; thus the falls were silenced for
nearly 24 hours, after which time the ice gave way
beneath the pressure of the water behind it and on
April 1st the water was again going over the falls as
usual.

I trust that this information may be of use to you
that you may answer No. 14159 to his satisfaction. I
keep a clipping book of all such things to use in my
school work and it happened that I had read this to
a class a few weeks ago and so recalled and hunted it
up.

Ashland, Mass. ‘WALTER K. PUTNEY.

The Loss of the U. S. S. “Memphis”
To the Editor of the SCIENTIFIC AMERICAN :

I note in your last issue an account of recent West
Indies hurricanes, and a reference to the hurricane that
destroyed the U. S. S. “ Memphis ” on August 29th.

The only report of a hurricane on August 28th, 29th
and 30th was one of small intensity supposed to be off
Porto Rico, that finally passed South of Cuba, and dis-
sipated in Mexico. There are no reports of any de-
struction by this hurricane.

On August 29th, at San Domingo, the wind was light
and off shore and remianed so, the barometer was
steady and remained so. The seas began small and
rapidly reached destructive violence, but at no other
West Indies ports was this the case.

The ‘“Memphis” anchored in 44 feet of water, and
drawing 27 feet, struck bottom between waves with
violence enough to dislocate her boilers, which means a
wave height of at least 25 feet, 50 feet from hollow to
crest. Such waves are almost unprecedented, and must
be originated by unusual means, if a storm, one of long
duration and extreme severity.

The crew of the “ Memphis” were chilled by very
cold water from the first waves, but soon normal tem-
perature was restored.

Evidently the waves were caused by undersea tremors
that happened to coincide with the wave period.

Until the Court of Inquiry has published its findings,
I prefer not signing this, but the facts are as stated,
and are of common knowledge.

I write because the publication of the loss of the
“ Memphis” by a storm does not do justice to her
Commanding Officer.

A Reader of the SCIENTIFIC AMERICAN.

Norfolk, Va.
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Entrance to the Rove Tunnel, showing railroad viaduct above

A Giant Among Tunnels

Where the Marseilles Canal Goes Through the Mountain

ITH resources strained to the breaking point by

the war, it would seem that none of the European
powers could possibly devote any attention to the
normal engineering works of peace. But in France, at
least, one notable undertaking, instead of being given
over to a more favorable time, has been pushed at
close to normal speed, and has now reached the stage
where ceremonies are in order to signalize important
phases of the work. We refer, of course, to the
Marseilles-Rhone Canal.

Just why there should be any commercial or geo-
graphic necessity for connecting Marseilles by canal
with a stream which empties into the Mediterranean
less than 30 miles away requires explanatioﬁ. Ever
since the opening of the Orient to western trade—and,
since the cutting of the Suez Canal, to a far greater
extent than ever before—Marseilles has seen the big
freighters go sailing past her doors on the long journey
around Gibraltar and through the Channel, in order to
land goods at Hamburg and Rotterdam for shipment
up the Elbe and the Rhine to inland destinations
actually nearer, in miles, to Marseilles than to the
North Sea ports. This tremendous detour, cutting off
Marseilles from its fair share of the rich trade with
the interior, is occasioned by the fact that while the
Rhone, which on the map apears to offer Marseilles a
fine waterway into central Europe, is officially classified
as navigable, it is in reality of little account commer-
cially. Its mouths are so badly choked by immense
alluvial deposits that they are quite impracticable, even
for river vessels of the lightest draft. The construction
of the canal has been undertaken as a ‘more satisfactory
means than perpetual dredging for opening up a per-
manent line of water communication between Marseilles
and the interior in order to put the metropolis of the
French Mediterranean in what she conceives to be her
rightful place in relation to the traffic lowing through
the bottle-neck of Suez.

The canal falls naturally into three sections, with
an aggregate length of close to 50 miles. For the first
3 miles out of Marseilles it is hardly a canal at all,
properly speaking, being located off-shore, separated
from the open sea only by a heavy dike, and constitut-
ing a sort of extension to the westward of Marseilles’s
system of artificial ports. It then turns sharply, and in
a tunnel of some 4% miles passes under the mountain
ridge which skirts the shore of the Riviera. Emerging
into the open behind this barrier, it proceeds by the
most convenient overland route to the Rhone at
Arles.

The first and last of these sections present no extraor-
dinary problems. The digging of a canal across 40
miles of level country cut by streams and lakes is an
old story. Nor is there anything about the construction

of a 3 mile breakwater a few yards out from the shore
to make an engineer think twice before undertaking the
work. But of the Rove Tunnel, by means of which the
canal will penetrate from the sea to the interior, so
little cannot be said. It at least is an engineering feat
of a magnitude that would claim the attention of
the world were that attention not engrossed in watch-
ing the simpler but more compelling processes of
destruction.

We cannot fairly compare the Rove Tunnel with
undertakings such as the New York Subways, in which
the cut and cover type of construction is employed; for
while these often present difficulties of the first order,
from the engineer’s standpoint they are not tunnels at
all, merely ditches. But even excluding such ditches
from our consideration, we find that the claims of the
Rove Tunnel to distinction are not by virtue of any in-
ordinate length. To be sure, 7,946 yards makes a very
respectable tunnel ; but we recall at least 13 other true
tunnels, in various parts of the globe, that exceed this,
of which as many as four are more than double the
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Successive phases of the Rove . bore

It is one of the three galleries of the third sketch that has

been completely driven. The tunnel is not finished as the

workers proceed, but each stage shown is pushed independ-
ently of the succeeding stages.,
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length of the Rove bore. It is rather its unprecedented
sectional dimensions that give the Rove first place
among the world’s tunnels. If we compare its 72 feet
of width and 47 feet of height with the dimensions of
the 30 x 23 tunnel of the Lackawanna Railroad under
Bergen Hill, just west of the Hudson River, recalling
that the latter is an unusually commodious double-track
bore, we will get some idea of where the Rove Tunnel
stands. Even the New York Subway, with its four
tracks in a single chamber 54 feet 8l inches wide and
16 feet 7 inches high, would not begin to fill the Rove
excavation.

Still more illuminating is a consideration of the
cross-sectional area and the total volume of material
removed. The exact area of a section of the graceful
arch of the Rove Tunnel is given as 359 square yards.
With a length of 7,946 yards we find that the total
“volume ” of this tunnel is about 2,800,000 cubic yards.
We are almost at a loss as to where to turn for a tunnel
whose aggregate size will even approach this. Perhaps
the new aqueduct tunnel under New York city in con-
nection with the Catskill Water Supply project—the
longest of all true tunnels—will come nearest to it.
Ranging in diameter from 15 to 11 feet, this bore may
fairly be assumed to have an average width of 13 feet.
On this basis, we find that its construction called for
the removal of barely 400,000 cubic yards of material
for the tunnel itself, exclusive of shafts, reservoirs,
etc. And in one respect there is no comparison at all
to be made between these two achievements. The.
aqueduct tunnel, while driven in places at an unprec-
edented depth, was, from the constructional point of
view, hardly a single tunnel, but rather a series of
twenty odd tunnels connecting successive shafts. The
Rove Tunnel is from every standpoint a single
tunnel, since it was driven from the extreme ends
to meet in the middle, with no auxiliary shafts
whatever.

The unprecedented dimensions of the Rove bore
created technical difficulties peculiar to it, details which
are of the smallest importance in the construction of
an ordinary tunnel playing here a decisive role in the
prompt execution of the work or even in its successful
accomplishment. To take but a single instance, the
lining of the great vault absorbs such enormous quan-
tities of dressed stone that a sufficient supply was to be

had neither from the mountain itself nor anywhere in

the immediate vicinity. It was necessary to open a
special quarry 22 miles away, at a point on the coast,
but yet sufficiently sheltered to make loading of the
special barges built for the purpose possible at all times,
without interruption. Only in this way could the daily
supply be assured of from 75 to 90 cubic yards of stone
to cover the surface of 180 to 240 square yards laid



November 25, 1916

SCIENTIFIC AMERICAN

479

bare by the average daily advance of be-
tween 415 and 6 yards.
For the work of drilling, the more usual
machines mounted on wheeled carriages
" were discarded in favor of hand hammers
operated by compressed air. While of
course the capacity of a single one of the
latter cannot compare with that of one of
the heavier instruments, a far greater
number of them can be employed at a
given point. Besides rendering excellent
service, these hammers are so easily
moved about that they make it possible
to reduce materially the interruption in
the work of drilling at the moment of
setting off the charge. Compressed air is
likewise utilized in the temporary trac-
tion system in the bore. The locomotives
are an American product, looking alto-
gether like a torpedo on wheels, and de-
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same. Growing Drug Plants in the United
States deals with a subject about which

Touloubre FRive,

much has appeared in various publica-
tions. The present article is from a recog-
nized and authoritative source, and should
be read by everyone who has considered
the matter as a source of revenue. There
are also a number of other articles of
general interest.

A Safety Plate for the One-Armed
Soldier

E are perhaps all familiar with the

tale of the independent fortune
amassed by a resident of a metropolis of
a certain type of culture, which may well
go nameless, from his invention of a knife
with a rim about the blade to keep peas
from rolling off. The last place whcre we
would look for this sort of thing would

veloping 250 horse-power from air at a
pressure of 22 pounds.

The total working force engaged in the
piercing of the tunnel and the building of the arch was,
before the war, about 2,000. Mobilization reduced this
number by half, and the loss has not been entirely made
good, in spite of the employment of foreign workers
and the recent arrival of German prisoners of war.

Work at the south portal of the tunnel began in April,
1911, while actual tunneling from the north end was
delayed until 1914 by the necessity of excavating a
large portion of the heavy Gignac cut before access
could be had to the head of the tunnel
proper. On February 16th of the current
year the two galleries met at a point 5,149
yards from the south end, 2,797 from the
north.

It will of course be understood that this
does not mean that the canal, or even the
tunnel, is in a state remotely aproaching
completion. So far distant is that stage
that no published announcement has yet -
been made of the means to be adopted
to propel the canal-boats through the
tunnel. In fact, the tunnel has not even
been rounded out in any part of ifs length.
One of the three opening galleries shown
in our diagram is completed for its entire

Route of the canal joining Marseilles with the Rhone

device that greatly simplifies and expedites the work
of a chemical laboratory. Medicine as P'racticed by the
Chinese is a most excellent account of the fantastic
theories that have prevailed in that country for ages,
and which are now gradually giving way to modern
methods. The United States Light House Service gives
a sketch of the history and growth of an important de-
partment of the government, together with brief descrip-
tions of the various methods adopted for the guidance

length, affording the basis for the state-

ment made above with reference to meet-
ing of the headings. The portion above
the tow-path is complete for half the
length. The rectangular canal ditch has
nowhere been begun. Altogether, it is
estimated that 35 or 40 per cent of the
work on the tunnel is still to be done.

The total cost of the entire canal is
estimated at some $18,000,000 dollars.
Of this over $10,000,000 represent the out-
lay for the tunnel and its approaches.

The Current Supplement

appear to be Paris; yet we learn of a de-

vice recently brought out there for use by

the mutiles who have lost an arm, which
may well cause a snicker or two among the un-
regenerate.

It seems that a one-armed man has considerable dif-
ficulty in getting certain articles of food upon his fork
or spoon. Even those of us who retain all our members
will recall occasions on which we have pursued an
elusive morsel several times around a plate before
finally subduing it. The invention of which we.speak
consists of a plate with a high built-up buffer at one
side. The user drives the recalcitrant tid-
bit to bay against this, and there cap-
tures it with comparative ease. The
buffer, it is pointed out, can be made
either in a separate piece of any suitable
material and attached to the rim of the
plate by clips, or it can be made en bloc
with the plate, necessarily of the same
material.

We are not informed concerning the
reception which the victims of the war
have given this little brother of the mus-
tache cup.

The Defective Teeth of Our Rural
School Children

RECENT investigation made by the
United States Public Health Service
in connection with studies of rural school
children showed that 49.3 per cent had
defective teeth, 21.1 per cent had two or
more missing teeth, and only 16.9 per cent
had had dental attention. Over 14 per
.cent never used a tooth brush, 58.2 per
cent used one oOccasionally and only 27.4
per cent used one daily.
Defective teeth reduce physical effi-
ciency. Dirty, suppurating, snaggle-
toothed mouths are responsible for many

N article of unusual interest in the

current issue of the SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 2134, for November
25th, and one that will be widely appreciated, is The
Organism as @ Thermodynamic Mechanism, which re-
views and criticises some of the literature relating to
the subject, including a paper that appeared in the
SupPLEMENT last year. Motor Trucks and the Army
refers to some of the experiences of our military forces
on the Mexican border that will prove of value in future
operations. It is accompanied by photographs. Analysis
by Machinery describes and illustrates a clever filtering

Typical cross-section of the Rove tunnel.
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of mariners on our coasts, and it is accompanied by a
large number of instructive illustrations. The question
of rehabilitating men injured in the war abroad is a
most important problem in the countries involved, and
several articles relating to it have already appeared in
the SUPPLEMENT. In this issue is given an outline of an
address by one of the best known authorities in France,
giving some description of the methods and apparatus
employed by him, together with illustrations of the

Note the heavy facing

" citizens.

cases Of heart disease, rheumatism, and
other chronic affections. The children
are not responsible for the neglected
state of their teeth. The ignorant
and careless parent is to blame for this condition
—a condition which hampers mental and physical
growth and puts a permanent handicap on our future
School teachers can and are doing much
in inculcating habits of personal cleanliness in the
rural school child, but this will fail of the highest
accomplishment unless parents coOperate heartily
and continuously. This is a duty we owe alike to
our children and to succeeding generations.

Using the pneumatic hand-drills
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At the north portal of the Rove tunnel
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Cleveland’s New Bridge—The Role
of the Motor Truck in Its
Construction

IKE so many water-front cities, Cleve-
land is built upon the banks of a
river ; and after a period of rapid growth in
all directions, she found the stream divid-
.ing her most inconveniently into two
‘halves. Heretofore the west side of the
city, with its population of 300,000, has
been connected with the downtown dis-
tricts by means of the old Superior Via-
duct over the Cuyahoga River. This was
built in 1875 at a cost of a million and a
half, but the expansion of the city and the
accompanying increase in traffic has found
it totally inadequate. Another serious
“handicap was the fact that it was a draw-
‘bridge. To allow the lake freighters to
pass up and down the draw had to be
open at stated intervals throughout the
day, causing each time a holdup of from
10 to 20 minutes. 'The narrowness of the
roadway was the cause of numerous acci-
dents which tied up traffic and afforded
still another strong argument in favor of
replacement by a more modern structure.
So plans were drawn for the tremendous
double-deck, high-level structure which we
illustrate, and, with the work now well
under way, it is expected that the upper
deck will be open to vehicles and pedes-
trians before the new year, while cars
‘will be in operation on the lower level
some time in 1917. There are long ap-
proaches on each side, carried on concrete

arches, and leading up to the 591-foot,

steel span which crosses the river 200 feet
above the water, marking this bridge as
belonging to the new school of American
engineering which has eliminated the
draw-bridge from our municipal economy
along with the grade crossing and the
ferry-boat.

The total length of the bridge is 2,880
feet, its width 81 feet 6 inches. To trans
port the material used in its construction
—of structural and reinforcing steel alone,
7,825 tons—would require a train of rail-
road cars over 75 miles in length. And
conditions were such as to make the prob-
lem of local transportation a very serious
one. 11 material was brought into
Cleveland by water. For delivery to the
west end of the bridge haulage was neces-

sary up the 12 per cent grade of the-

Detroit Avenue hill; and the correspond-
ing activity on the east side of the
Cuyahoga is only less steep. But to en-
sure against heavy loss it was essential
that delivery be made with absolute regu-
larity and in sufficient quantities to keep
the giant concrete mixers running to
capacity.

A solution was found in the exclusive
use of motor trucks. The cost of tackling
this job without the use of dependable
motor trucks would have been prohibitive,
engineers say, because it was estimated
that in certain phases of the haulage work
one truck could make four trips to a
team’s one, hauling 24 tons of material
while a team could haul but 3. The
trucks performed a double duty, first haul-
ing the cement, sand, gravel, slag and
limestone to the mixers, and after it had
been properly mixed re-hauling the con-
crete to the forms. The speed of -the
trucks was important, because they offered
the only means of transportation that
enabled the contractors to secure the ma-
terials in sufficient quantities to keep the
giant mixers busy. In hauling the mixed
concrete to the forms all the units of the
job had to be poured continuously. It was
absolutely necessary that the handling be
done in a dependable vehicle, as a break-
down in the middle of the job would be
very serious and entail heavy loss.

' The whole undertaking affords a re-
markable demonstration of the value of
the motor truck. We all understand that
the motor truck has an advantage over its
horse-drawn prototype; but a comparative
efficiency of eight to one must seem sur-
brisingly high to most readers. The figure
is authoritative, however.” The county enr-
gineer in charge of the work says:

“We have watched the work of the
trucks with great interest and they have
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How Cleveland’s new bridge will look when finished

-fords.
- finally mustered up sufficient courage to

Equipment for taking cutdoor moving pictures at night
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been very satisfactory. They haye hauled
enormous quantities of materials in the
shortest possible time and are the only
mode of transportation that could be de-
pended upon to keep the mixers busy.”

A Sumatran Bridge with Novel
Abutments

OADS on the island of Sumatra are
generally little more than trails, along
which only the deeper streams are crossed
by bridges. The geologic formation is vol-
canic, there being no gravel. Recently a
hydroelectric plant was installed in the
interior and it was necessary to build a
road wide enough to accommodate bullock
trucks, and bridges of sufficient strength
to bear up the heaviest parts of the water
wheels.
The bridges built had timber stringers
and abutments consisting of piles of bags
of cement and sand. The mixture was of

- dry cement and river sand in the propor-

tion of one to four. This was shoveled
into dry burlap bags and these were piled,
as shown in the view, in the stream. The
first tropical rain that came along was ex-
pected to complete the setting of the
concrete.

In the far interior some of the natives
looked on these bridges as traps set by the
‘white men, and still clung to the familiar
The more daring spirits, however,

test the diabolical contrivances, and use of
the bridges for foot travel soon became
general.

A School for Street Cleaners

F the drivers of New York's ashcarts

do not heave the contents of a loaded
barrel over the gunwales of their bob-
tailed ¢raft with a minimum of effort and
a maximum of result, or if they find that
the problem of harnessing the four-legged
member, of the crew presenis unlooked-for
difficulties, it will not be the fault of their
superior officers. For the right way of
executing every detail of their day’s work
has been carefully thought out by effi-
ciency engineers; and the White Wings,
like the policemen and firemen, are com-
pelled to qualify in the special school of
their department before taking up their
duties on the streets. To aid in the in-
struction here, life size dummies of horse
and cart are used; and the candidate is
not passed into actual service until he can
satisfy the expert eye of the instructor.

Motion Pictures from a Motor Truck

UTDOOR motion picture photography

at night has often been hampered or
rendered impossible because of the incon-
venience or impossibility of getting cur-
rent for lighting purposes at the site
where the work had to be done. One large
New York film-producing concern experi-
enced considerable trouble of this nature,
but has at last solved the problem by the
design of a portable lighting system. This
consists of a large motor and electric gen-
erator mounted on a 5-ton track. This
unit can supply sufficient light for the film-
ing of the night scenes of the largest pro-
ductions and can reach any desired spot
because of the motor truck’s ability to
negotiate even the worst of ground.

The unit consists of an inclosed van-like
body divided into two separate compart-
ments. In the front or smaller compart-
ment there is a generavor of 218 amperes
and 120 volts. This is driven direct by
means of a five-cylinder marine gasoline
engine mounted in the rear compartment.
The current supplied by the generator is
carried by wires to as many of the regular
indoor studio arcs as are necessary. These
and the truck can be moved to any position.

The entire body is lined with galvanized
iron for fireproofing and heavy rubber
mats are used on the floor for insulation.
The motor turns over at a rate of 750
revolutions per minute, which is sufficient
to provide a more steady light than that
obtained from a steam-driven lighting set
in use at the indoor studio of the concern
using the outfit. The motor is of the
water-cooled type and is provided with
two vertical-tube radiators placed at the
front of the body, each side of the seat.
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Inventions New and Interesting
A Department Devoted to Pioneer Work in the Arts

=

The Chinese typewriter

Chinese Typewriter

ANY have been the jokes about the Chinese type- -

setter and his wonderful accomplishment as a ped-
estrian, but a typewriter capable of handling the Chin-
ese language, while considered a possibility, has, on
account of its complexity, always been dismissed with
a smile as an impractical machine. However, a
Japanese has invented a typewriter that handles the
thousands of characters used in writing
Chinese and Japanese with a speed that

dred characters and there are two auxiliary cases which
hold about eight hundred fifty more. -The machine
readily lends itself to any line of work, as the char-
acters used in any particular profession or business
can be used in the type-case in place of the ones in
the ordinary font of type not needed. Carbon copies
can be made when desired.

While it may seem that this machine is rather slow
as compared with our standard typewriters, yet when
the fact is taken into consideration that each char-
acter usually stands for a word, it is readily seen that
a very creditable speed can be developed. As there
is a standard system for the classification of Chinese
characters, the seeming difficulty of locating the desired
character is readily overcome. Only those who are
acquainted with the Chinese characters can appreciate
what a saving in time and labor can be accomplished
with this machine.

‘An Improved Life-Boat Hoist

ECENT tests at Portland, Ore., of a new hoisting
and lowering apparatus for lifeboats, invented by a
Columbia River pilot, will result in its adoption by the
Federal Government and the sale of the patent to a
strong manufacturing - concern.
The invention has several new features, the main

Side view of the celestial writing-machine

drum, and the swing of the arms and the raising of
the cable are controlled by.a crank at either davit.
A shaft connects the two davits so that raising or
lowering goes on simultaneously at both ends. A man
at either end can control both davits; and the pas-
sengers cannot be spilled out by one end of the boat

hanging fire while the other continues to descend.
In launching the boat, one of the davits is upright
over the chocks. By turning the crank

approximates the work of the machines
used in writing the European languages.

The machine consists of a platen roller
mounted upon a carriage which can be
readily moved about in any direction in
a horizontal plane above a case which
contains the type, each in a separate
compartment ; this type case can be moved
to the right or left to facilitate the selec-
tion of the type. The type is practically
identical with the type used in printing.
Attached to the roller carriage is a bar
slotted to receive the type, and a handle
which actuates the printing mechanism.
The slot in the type-bar, when at rest,
just clears the type-case; above the slot
is a felt ink roller. Attached to the
carriage, but moving below the type-case,
is a bar ending in an upward pointing
arm which is in register with the type-
bar.

To operate the machine the type-bar
slot is brought directly over the com-
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the cable is wound on the drum, raising
the boat a few inches. The operator then
slides the crank into another set of cogs
operating a worm-gear which swings the
davits outboard. As soon as the boat is
clear of the vessel the cable is allowed
to unreel on the drum, and the boat drops
instantly into the water. The lowering
away of the boat can be done by the
man at the davit, or can be controlled by
a person in the lifeboat by means of a
small rope running to a brake on the
davit.

A New Spring Cushion Tire

LTHOUGH vast improvement has been

made in pneumatic tires the tire ques-
tion still remains a vital problem in the
upkeep cost of automobiles, and to meet
it innumerable plans for spring wheels
and spring tires have been proposed. One
of the latest of the latter inventions is
shown in the accompanying drawing, and
it appears to have a number of meritori-

partment containing the desired charac-
ter, and the handle is pressed downward.
This first actuates the elevator-bar under
the type-case which pushes the type up out of its com-
partment into the slot in the type-bar and inks it on
the felt roller; the type is then locked in the slot and
the bar swings up with an overhand motion and strikes
the type against the paper on the platen roller. The
process is then reversed by the release of the handle
and the type is returned to its proper receptacle.
Throughout this sequence of events the point on the
elevator-bar remains in the receptacle from which
the type has been removed, thus locking the carriage
and the type-case until the type is returned.

The main case holds about two thousand four hun-

Using steel springs in place of the inner tube

one of which is that the launching of a lifeboat can
be performed by one person. After the passengers climb
into the boat and take their seats, every operation,
from the raising of the boat off its chocks to its final
delivery into the water, requires but a single ‘man.
Other advantages are its light weight, simplicity and
the speed with which a boat can be lowered. At a
recent test a complete launching was performed in
forty-eight seconds. .
The davits consist of a pair of arms which swing
inboard or outboard in an arc of 90 degrees. The lift-
ing cable from the boat runs in over sheaves to a

ous features. As—wil be seen, The ordi-

nary form of tire casing is retained, but

the inner tube is discarded, together with
the principle of pneumatic inflation, and to give the
cushioning effect the casing is filled with a series of
spring units of peculiar construction. Each unit con-
sists of two sets of thin, flat steel springs that conform
to the shape of the sides of the casing, but at the top
are given a downward curve, to afford space for an
additional cushion of rubber and fabric. These springs
are not rigidly attached at their ends, but are curved
to hook loosely around studs, on which are placed free
bushings that permit the springs to work without bind-
ing. The studs are fixed in end plates, which form a

(Concluded on page 482)

New life-boat installation

Lowering away from a safe place in the ﬁfé-boat

© 1916 SCIENTIFIC AMERICAN, INC
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An Advertisement by
THE PULLMAN COMPANY

To main-

Cleanliness. 2™

condition of absolute cleanliness the

large number of cars, constantly in operation in

every part of the country under conditions of

dust and dirt unavoidable in railroad operation

and annually accommodating approx1mately

twenty-five million passengers, requires an elab-

orate organization trained by years of expcrience
- and maintained at a large annual expenditure.

The modern Pullman carcontains everything
essential to cleanliness and sanitation which the
best experts upon these subjects have been able

After everytrip eachcaristhoroughlycleaned
and at frequent intervals fumigated in accordance
with state and federal standards.

To accomplish this three hundred and eighty-
three cleaning stations, with over four thousand
employes, are maintained in various cities.

By such thorough and consistent effort every
Pullman passenger receives the greatest possible
protection from the discomfort of dust and dirt
usually associated with railway travel

Competition.
5%x81 inches. Cloth. 251 pages.
This work presents twent

MUNN & CO,, Inc., Publishers

The Fourth Pimension Simply Explained

A collection of essays selected from those submitted in the Scientific American’s Prize
With an introduction and editorial notes by. Henry

P. Manning,

Illustrated.

Ph.D.

essays from as many points of vlew all of them interesting and no
two quite alike. The reading of one essay does not involve the reading of the entire work, yet
the entire book gives a comprehensive view of what the layman wishes to know about this sub]ect

Woolworth Building, New York City

and out.

New BriTain, Conn.

penter’s Kit. Especially useful for do-
ing short work about windows, doors,
etc., or in putting on butts or locks.

The Blade is adjustable and as it
can be reversed, provides any size of
try or mitre square within the capac-
ity of the tool. In reversing, it is not
necessary to remove the blade from
the handle, consequently the tool is
always assembled and ready for use.

The locking device is such as to
insure the blade being firmly and ac-
curately secured at any point desired.
The edges of the Blade are machined,
graduated in 8ths, 16ths and 32nds of
inches, and the tool is square insidé

It is also an excellent depth and
marking gauge. Both Handleand Blade
are nickle plated. Made in three sizes.

Special circular upon request.

STANLEY RuLE & LEVEL Co.
U.S.A.

adjustments.

tion device.

3Y%". Price,

Length, 57, Price,
No. 1251—Length, 13”

Write for'*

PHILADELPHIA

Length,
No. 251—Ho]ds up to 7" taj
X $175

§t£m’l@ RATCHET TAP-WHENGH
UK S iy |

By a¥y g it One of the

famous

“YANKEE”

7 Tools

STANLEY ADJUSTABLE TRY e oo ony

and MITRE SQUARE. No. 21 wrench of

One of the handiest tools in a Car- its kind

Lets you get at difficult
tapping jobs and do
them easilyand quickly.
The ‘““YANKEE” Ratchet
mechanism gives right-
and left-hand and rigid

Sliding crossbar—held central,
or at either of its ends, by a fric-

Knurled thumb piece at top for
swrting or backing out taps.—
Countersunk for use on lathe.

Ask dealer to, lhow you

the “YANKEE” Ratchet
Tap-wrench
No. 250—Holds up to ¥y’ mps.

1.25

For

work in steel cars or wher-
ever long reach is needed.
Holdsuptos%”. Price,$2.25
‘Y ankes® Tool Book™

North Bros. Mfg. Co.

Mmatke Detler

“YAN KEE” TOOLS
Inechanics

]

C

A New Spring Cushion Tire
(Concluded from page-481)

portion of the bottom frame of the device;
and located between these plates is a ver-
tical, longitudinal plate that retains the
ends of the springs in place. The central
curved portion of each set of springs is so
shaped that a space is left between the
two sets, the object being to carry the
ordinary load on the main set, while the
second set comes into action when the tire
is subjected to an extra shock, thus pro-
ducing a reinforcing effect.

The main spring is composed of ten
thin steel leaves, while the inner secon-
dary spring has five leaves. Between
each two leaves is a thin strip of brass,
which takes up all wear of the leaves, and
besides producing a lubricating effect the
rubbing on the brass keeps the steel leaves
polished and prevents the formation of
rust. At the upper curve a light brass
clip retains the leaves of both series of
springs in position.

Between the spring units and the tire
cover an auxiliary cushion is interposed,
consisting of a built-up circular roll that
extends entirely around the tire; and this
cushion has side flaps that reach down to
the base of the tire.

The frame at the base of the springs
fills the space between the heads of the
casing, and holds them firmly locked in
the rim channels, so that it is impossible
for the tire to leave the rim under any
conditions.

It will be seen that under ordinary run-
ning conditions the tire and springs are
compressed vertically, and that when there
is side pressure the loosely attached ends
of the springs permit them to yield later-
ally, while still offering a firm support.

It would seem that the claim made for
this arrangement that it is proof against
puncture, blow outs, rim cuts and creeping
are justified; and although the scheme
adds to the weight of the tires, a com-
pensating saving results from not having
to carry any spare wheel, tires or tubes.
To insert a set of these spring units a
special tool is necessary, which would be
part of a garage equipment, and no fur-
ther attention is necessary until the cas-
ing is entirely worn out.

The Death of Dr. Percival Lowell
UCCUMBING to an attack of apoplexy,
Dr. Percival Lowell passed away on

November 12th last at Flagstaff, and the

world of science in consequence has lost

one of its most famous astronomers.

Percival Lowell was a brother of Presi-
dent Abbott Lawrence Lowell of Harvard
University. As an astronomer he won his
chief distinction by his study and the
publication of works concerning Mars, to
which he devoted the better part of his
life. It is particularly in conjunction with
his theories concerning the canals of Mars
that the world in general knows Lowell
best.

Born in Boston on March 13th, 1855,
Percival Lowell was the son of "Augustus
and Katherine Bigelow Lowell. In 1876
he received his academic degree from
Harvard. Some years later, to be more
exact from 1883 to 1893, he went to Japan
and remained there for the purpose of
studying the Far East, and in 1894 he
became counsellor and foreign secretary
of the Corean special mission to the
United States. In the same year he estab-
lished the Lowell Observatory at Flag-
staff, Ariz., and undertook the editorship
of its annals. The astronomical world
was, in 1897, attracted to his work in con-
nection with the question of the rotation
of the planet Mercury, for Dr. Lowell, by
combining a long series of measured
diameters of the planet with drawings of
its apparent surface, sought by the seem-
ing constancy of the surface appearance
to profre the theory of the slow motion of
the planet held by Schiaparelli. The year
1900 found Dr. Lowell heading an eclipse
expedition to Tripoli. Then followed his
researches on the subject of the planet
Mars, which continued up till the time of
his sudden death.

Dr. Percival Lowell first attained uni-

versal notice when he announced as his
AMERICAN, INC
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firm belief that the peculiar linear mark-
ings of Mars were canals or channels con-
structed mechanically, and hence the
planet must be inhabited by a race of
superior beings. But he received scant
support from his fellow astronomers, and
was openly ridiculed for disagreeing with
certain established theories concerning
conditions on the planet Mars. Dr.
Lowell contended that the conservation
of the water formed by the melting of ice
at the poles of the planet was necessary
to support life on its surface, and that
there was oxygen in its atmosphere and
water vapor as well.

Heretical as his theories may have been
to the recognized theories of astronomers,
the fact remains that Dr. Lowell accom-
plished much of value in this field;
and furthermore, his teachings about the
wonderful canals and irrigation systems
of Mars did much to attract large numbers
of people to the subject of astronomy, who
would never have been attracted by the
achievements of the more practical astron-
omers. In other words, Percival Lowell
did much to make astronomy popular.
That he was a conscientious investigator
cannot be denied, although he is held in
the scientific world as having been too
largely governed in his researches by a
vivid imagination. Many of the canals
which he mentioned in his reports of his
research work could not be seen by other
observers, which fact accounted largely
for the general discrediting of his theories.

The Varnished Frog
CIENCE has proved that the varnished
frog croaks its last croak in air warmed

above 96 deg. Fahr.; the unvarnished
frog will, however, survive this ordeal.
There is a reason: the frog must use the
pores of its skin to radiate the extra
heat, which cannot be done through a
coat of varnish. Moreover, disease germs
make short work of varnished frogS. '

There are humans that, although un-
varnished, yet take on successive coatings
of other material quite as deleterious to
health—as the citizen who, in overween-
ing pride, boasted he bathed regularly,
every Fourth of July, ¢ whether he needed
it or not.” The meaning is no doubt
clear; further specification were but pain-
ful supererogation.

Also, improper, too long unchanged, and
too much clothing disturbs the skin func
tions, sometimes seriously. The skin is
an organ of respiration; really a part of
one’s breathing apparatus. And it se-
cretes, as when its oil glands lubricate it
and keep it from becoming dry. And it
excretes—perspiration. He who bathes
a’morning gets his blood elements en-
riched, thus avoiding blood stagnation—an
evil thing; has his lung power and area
increased; his appetite and nutrition en-
hanced, and the food elements better
stowed away in those parts of his body
where they rightly belong; is assured a
sense of mental as well as physical well-
being; and, whorever such improvement
is desirable, has his morals jacked up con-
siderably. The skin is indeed the periph-
eral, that is, the surface heart. A child
from two to ten years old has a skin sur-
face up to ten square feet; underneath
which is a stream of blood and lymph
that should be constantly and rapidly cir-
culating. Within two minutes this blood
—up to ten pounds of it in a child—en-
ters and leaves this surface heart, comes
from and back to the central heart. If
such circulation takes longer, or if there
are pools and pockets, by the way, the or-
gans and tissues will get clogged up with
impure blood, and will become hospitable
to disease germs. The whole bodily ma-
chinery will get clinkered, and sooner or
later there will be illness.

The man of forty and after, who has
several square yards of peripheral heart,
and a veritable sea of blood flowing
through it; who exercises little and pre-
fers to run instead to the undistributed
middle—that is, to develop a hefty and in-
elegant waist line; such a one is es-
pecially counseled to apply his fluid re-
storatives more outside and less inside
his system.
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itself in appearance as well as in per-

QUALITY, in a motor car, expresses
formance.

It announces itself unmistakably—as good
breeding discloses itself in a man or a woman.

You scarcely know why a woman of refine-
ment always seems exquisitely gowned, no
matter how simple her attire.

But the moment she enters a room, she is the
quiet center of observation.

You scarcely know why you instantly recog-
nize a well dressed man—nothing about him
intrudes itself, but everything about him is
impressive.

You cannot tell why a silent room speaks to
you in eloquent tones of the taste and refine-
ment that designed and decorated it.

True artistry in the attire of a man or a
woman, or in the appointments of a room, or
in the design of a motor car, consists in
blending many small beauties into one beauty.
Judged by this difficult criterion, we believe
the new Cadillacs will exceed your highest
and most critical expectations.

Body Styles and Prices

The Type-55 Cadillac will be available
with a complete variety of body styles, as
follows: —

Open cars, 125 inch wheelbase; Seven
Passenger with disappearing auxiliary seats
$2080. Four Passenger Phaeton $2080. Two
Passenger Roadster with two passenger dis-
appearing rumble seat $2080. Four Passenger
Club Roadster $2080.

Convertible styles, 125 inch wheelbase;
Seven Passenger Touring Car $2675. Four
Passenger Victoria (convertible) $2550.

Enclosed cars, 125 inch wheelbase; Four
Passenger Coupe $2800. Five Passenger
Brougham $2950.

Enclosed cars, 132 inch wheelbase; Seven
Passenger Limousine $3600. Seven Passenger
Landaulet $3750. Seven Passenger Imperial
$3750. Prices include standard equipment,
F. O. B. Detroit. Prices are subject to ad-
vance without notice.
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Cadillacs are beautiful cars to look upon.

The simplicity of design and grace of contour are
unmarred by anything which savors of the tawdry
or freakish,

The crown fenders blend harmoniously with the
pleasing lines of the bodies.

Running boards are clear of encumbrances which mar
a clean-cut exterior.

Spare tires are carried at the rear.

You enter the car and alight from it through doors
of liberal dimensions.

Door handles are easy of action and so designed that
they are not apt to catch the clothing.

~ Entrance to the driver’s seat is facilitated by the

hinged steering wheel which swings downward, but
is held securely when driving.

The tonneau entrance is illuminated at night by an
electric light.

As you enter the car you are impressed with the
roominess of the interior arrangement.

The simple luxury of the appointments is inviting.

Cadillac upholstery is truly a revelation. It repre-
sents the most modern developments in thorough
comfort-giving qualities. The covering material is
plaited over specially designed deep coil springs.

Extreme inequalities of the road are reduced in their
effects, to the lowest minimum, while the lesser in-
equalities are lost in its soft resilience.

Auxiliary seats—in cars so equipped—fold snugly
into recesses, out of the way when not in service.

There are convenient pockets in the doors.

In every detail there is striking evidence of the fore-
thought to provide every comfort, convenience and
facility which the most exacting could demand.

And, as you relax and rest from the strain and fatigue
which motoring may heretofore have imposed, you
appreciate more and more the delight and inexpress-
ible charm of owning and driving a Cadillac.

A

Sy el eyl dy VTN,

i 0
ISRERZIRS 2O

sy

RSRSRARBR:

=

esstssst

SIRGRDADRURBRORD)]

t
A

A {SK

K

A

+
A

1331¢6%!

{

NS SRSESRSRE SIS

)
1}
e

EROTITIRGN

)1(0)

(8

M

BY1C2)1(0){ €051 (351(3% (ML A (

¢3¢

BTN

(vn

Siebicdd by

;8

(NN

162Y

f
A N &

Sy

J\alg iy |

(¢\)

| (X2

© 1916 SCIENTIFIC AMERICAN, INC



484

Reg. U. S. Pat. Of.

Getting the most

Before—

After treatment witn
* Barreled Sunlight™

f dayligh
out orf dayhght
The greatest factor in Plant
Efficiency is Light. Nothing in-
spires a workman more than
goodlight. It makes for cheer-
fulness and contentment among
employees. It reduces the per-
centage of defective work.

Over 3,000 of the biggest factories in
the United States are already using
“Barreled Sunlight.” Rice’s increases
daylight 19% to-36%. It is the only
oil paint giving a glossy tile-like white
finish, 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! " ‘“Barreled Sunlight” is
also made as a Flat Wall Paint for office
and hotel use.

The best and most wholesome
light is natural light—daylight.
Furthermore, it is free. The
natural conclusion is to provide
your factory with as much day-
light as possible.

On Concrete Surfaces—Rice’s Granolith

kes the best possible primer for ‘“Barreled
Sunlight’’—retarding the progress of moisture
in the wall—Rice’s Granolith.

Werite for our Booklet, “More

You cansavefrom 4 to 34 of an
Light,” and Sample Board.

hour electric lighting every
day—simply treat your ceilings
and walls with “Barreled Sun-
light”—Rice’s Gloss Mill White.

U. S. Gutta Percha Paint Co.
23 Dudley Street, Providence, R. 1.

R

Riley o
and van Dyke

NEW story by one, a |
new poem by the
other—each charac-
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Strategic Moves of the War, Nov. 17,
1916

(Concluded from page 476)
weather will prevent operations on a large
scale from this time until next spring,
although as before stated, this will apply
to the Russian troops in a lesser degree
than to the Teutons.

In the region north of Saloniki, the
Serbian army assisted by some French
Infantry is reported to have captured a
hill near Tepavtsi some few miles south of
Monastir in the Cerna river sector. Berlin
admits having had to withdraw a part of
the Teuton-Bulgar line “ in order to avoid
pressure on the flanks of the line.” The
absence of details and lack of geographical
definiteness connected with these reports
of Serbian engagements and successes
around Monastir, are calculated to create
considerable doubt as to their accuracy
and strategic importance. Personally I
am inclined to adhere to the opinion pre-
viously expressed in these columns to the
effect that the Allies in Saloniki are sim-
ply killing time until the political situa-
tion in Greece has cleared sufficiently to
warrant them in moving away from their
base.

The latest reports from the Italian
front, are to the effect that the Italian
troops have been compelled to withdraw
from their most advanced position in the
Carso region. )
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CHEMISTRY IN THE SERVICE OF MAN. By
Alexander Findlay, M.A., D.Sc., F.I.C.
New York: Longmans, Green and Co.,
1916. 8vo.; 269 pp.; illustrated. Price,
. $1.60 net.

Mankind owes ‘a tremendous debt to chem-
istry, and the chapters of this work impress
the fact upon the reader with cumulative
force. Most of them may be appreciated and
understood by those making no claim to chem-
ical knowledge, for they are based upon a
series of lectures delivered before laymen.
Every statement therein made as to England’s
failure to make herself industrially independent
of foreign chemistry applies with equal truth
to our own position. “ The rule of thumb is
dead, and the rule of science has taken its
place.” We are slow to realize this fact, and
there can be no surer way to quicken our
realization than by showing us, as does Prof.
Findlay, what the science of chemistry has al-
ready done for us, and what services and
marvels it offers to the diligent student and
the ultimate consumer when the codrdination
of science and industry shall have been per-
fected. His volume is a survey of the more
important principles and theories with their
applications, under such heads as the chem-
istry of illuminants, cellulose products, the
colloidal state, molecular structure, and syn-
thetic chemistry.

INORGANIC CHEMISTRY FOR COLLEGES. By
Lyman C. Newell, Ph.D. New York:
D. C. Heath & Company, 1916. 12mo.;
606 pp.; illustrated. Price, $2 net.
LABORATORY MANUAL OF INORGANIC CHEM-
ISTRY FOR CoLLEGES. By Lyman C.
Newell, Ph.D. New York: D. C. Heath
& Company, 1916.  12mo. ; 246 pp. ; illus-
trated. Price, 60 cents net.

Prof. Newell’s Inorganic Chemistry is well
known to instructors, and in this, its revised
form, it should materially strengthen its posi-
tion as a college text-book. The revision more
particularly affects those portions of the work
which deal with the theory of chemistry ; an ex-
tension of treatment is noted in the subjects of
catalysis, osmotic pressure, colloidal solutions,
mass action, radioactivity, and molecular
weights, and in various other divisions of the
science; and where principles and character-
istics are involved with industry or art, these
applications are still more fully dealt with. In
all this, however, the tried and proved pedo-
gogical features of the first edition are re-
tained. The Laboratory Manual supplements
the Inorganic Chemistry, and offers a wide
choice of experiments performable with simple
and inexpensive apparatus; the Manual may
also be used with any standard text-book.

A Text-Book oFr HuMAN PHYSIOLOGY. In-
cluding a Section on Physiologic Ap-
paratus. By Albert P. Brubaker, A. M.,
M.D. Philadelphia: P. Blakiston’s Son

Price, $3 net.

Most medical students and practitioners are
familiar with this standard work in its earlier
editions. By judicious selection and studied
presentation it succeeded in collating the
basically important facts of human physiology
in such a manner that the reader might not
only understand the tissues and organs in
normal action, but might also better appre-
ciate the abnormal functioning met with in
medical practice. In its fifth edition, the work
has greatly gained in appeal and usefulness by

& Co., 1916. 8vo.; 788 pp.; illustrated.{
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with the latest knowledge; this fact is espe-
cially well demonstrated in such subjects as
the metabolism of the food principles, the elec-
tric currents of the heart and their graphic
registration, internal secretion, the localization
of functions in the cerebral cortex, and the
avtomatic nerve system. DBesides an adequate
knowledge of the subjects upon which he writes,
Prof. Brubaker brings to his task the rarer
faculty of expressing vital facts in a concise
yet inclusive manner; it is this which gives
his work a distinction and a value that are too
frequently lacking in instructive texts. Three
hundred and sixty well-chosen illustrations
visualize to the student those constructions
and operations that might otherwise be ex-
ceedingly difficult to understand, while the ap-
pendix on physiologic apparatus will be ap-
preciated as rounding out a most complete
and satisfactory volume.
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Machinery Specialists

Wishes to announce
that in addition to their splendid
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special woodworking machinery,
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mous all over the world,
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Rochester, N. Y.

The “ Bramell Point” was launched at
Baltimore, July 1st. She has a capacity
of 5,000 tons, is 293 feet long, 47 feet
beam, and has a depth -of 28 feet. Her
three Bolinder oil engines develop 1,650
horse-power. She was built by the Balti-
more Dry Dock and Ship Building Com-
pany. The “ Bramell Point” flies the
| American flag, is manned by a crew of
28 American seamen, and is in command
of Capt. Andrew Munkewitz,
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Our Latest Dreadnought,
‘“ Arizonia ”’

(Concluded from page 471)
over the roof of the adjoining turret.
This arrangement makes it possible to
deliver an end-on fire, at bow and stern,
of six 14-inch guns and a broadside fire
on each beam of twelve 14-inch guns. The
three-gun turret has proved to be a suc-
cess, the interference of the three shells
with each other during their flight, due
to the bow air waves, having been obviated
by firing the center gun a small fraction
of a second later than the two outer guns.
The whole battery has been so arranged
that all of the guns can be aimed and
fired by a single officer, the errors insepar-
able from the use of a gun-pointer at
each gun being thereby eliminated. At the
same time, should it prove desirable
during an engagement to return to in-
dividual gun-pointing this can be done
without any delay. A noticeable improve-
ment in the “ Arizona” and ‘ Pennsyl-
vania ” over earlier ships is seen in the
emplacement of the torpedo-defense bat-
tery of twenty-two 5-inch guns; 16 of
these are mounted on the main deck, from
amidships forward, and four more upon
the forecastle deck above. The re-
maining four guns are carried aft on the
gun deck, two on each broadside. The
high command thus secured is such that
these batteries can Dbe fought in any
weather in which an engagement is liable
to take place. A novel feature of the
armament, which reflects the growing im-
portance of aerial warfare, is the provi-

sion of four anti-aircraft guns.

Following the ¢ Pennsylvania?® and
¢ Arizona ” and generally similar to them,
there are three battleships now under con-
struction, the “New Mexico,” “Idaho”
and “ Mississippi,” whose completion
will give us a division of five of these ex-
ceptionally powerful and heavily armored
ships. The four battleships of this year's
programme, construction of which is to be
started just as soon as satisfactory con-
tracts can be made, will be of slightly
larger size, but they will mount eight
16-inch guns in place of the twelve 14-inch
guns mounted on the ships of the “ Penn-
sylvania ” and “ California ” classes.

the

The Inspection and Tests of Lewis
Machine Guns
(Concluded from page 475)

amination and perfecting.
It should be mentioned that the experi-
ence had during the war has led the

ordnance expert to divide machine guns
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broadly into the heavy and light classes,
the heavy to be used in more or less per-
manent emplacements and the lighter
guns for front line work in the advanced
trenches from which they can be moved
forward or back on the shoulders of the
men, according as the troops are advanc-
ing or retreating. The typical heavy, or
semi-permanent-position type of machine
gun is of course the celebrated Maxim
water-cooled type, which weighs betwveen
50 and 60 pounds. The principal represen-
tatives of the light, portable machine gun
are the Lewis, the Colt and the Benet-
Mercier, of which if we may judge from
reports from the Allied fronts, the Lewis
is the most efficient and popular. Both the
heavy and the light types are needed in
modern warfare; but for every gun of the
heavy type there should be at least three
or four of the lighter weapon. We under-
stand that it has been decided to order a
large number of the Maxim type for the
United States Army. This is good so far
as it goes, but the order should be followed
by one for at least three times as many
machine guns of the Lewis type or what-
ever type may be selected for use in the
front trenches, in the air service and in
any field of activity where light weight
and mobility are a prime consideration.

Wings for Our Eagle

(Concluded from page 474)

successful in passing the tests, receive
commissions as officers in the Officers’ Re-
serve Corps. Only the preliminary training
of the reserve aviators is to be given at the
civilian schools, for more advanced and
actual military flying is to be undertaken
at one of the Army aviation schools. It
is understood that Army schools will be
formed as rapidly as necessary to take
care of the applicants.

Any civilian desiring to join the Officers’
Reserve Corps as a Reserve Military
Aviator should send in his application to
the War Department in Washington. The
applicant will then be examined by a
medical officer and also, if possible, by an
officer of the Aviation Section of the
Army, who will pass upon the applicant’s
qualifications for the strenuous duties of a
military aviator. If the applicant is ac-
cepted, he will be ordered to one of the
civilian flying schools where he will be put
through preliminary training under the
supervision of an inspecting officer. This
training will enable the candidate to pass
the preliminary flying test that the Army
aviation authorities have drawn up, which,
we are told, is but a trifle more difficult
than the test of the Federation Aeronau-
tique Internationale.

The Government, through its arrange-
ment with the civilian flying schools, will
pay for the training of the Reserve Mili-
tary Aviators. Although $500 has been
mentioned in the press as the sum which
would be paid to the civilian schools for
the training of each successful aviator, it
is now understood that no fixed sum has
been agreed upon, the present intention
being to keep careful records of the ex-
penses incurred in the training of each
man and to base the amount paid for the
course upon these records. At any rate
the civilian schools are to be paid for the
training of each man after he has suc-
ceeded in passing the Army’s preliminary
test.

The candidate, having passed the pre-
liminary tests, may either be ordered to
an Army station or to continue his work
at the civilian school under military in-
struction until he is ready to take his Re-
serve Military Aviator’s tests, which are
described as requiring a considerable de-
gree of skill as a pilot, although not so
difficult as the Junior Military Aviator’s
tests which the Army pilots must pass.
Upon successfully passing the Reserve
Military Aviator’s tests, the candidate is
commissioned a first lieutenant in the
Oificers’ Reserve Corps, in which capacity
he is required to report fifteen days every
year for instruction and practice at one of
the Army flying fields, during which time
he will receive the same pay and allow-
ances as an officer holding the same rank
in the Regular Army.

The aviation authorities of the Army
expect to train 297 Reserve Military Avia-
tor First Lieutenants, and about 2,000
mechanics, truck drivers, and other per-
sonnel, who are to be trained as individ-
uals. In case of war or threatened war
this personnel may be mustered and in-
corporated in one of the Regular Army
flying units, or made into separate units
of their own, as circumstances dictate. In
this manner the Army hopes to have a
large number of aviators and mechanics
who can be depended on for immediate
service in war time.

So much for the Reserve Military Avia-
tors. The Militia problem, according to
the Army men, is quite a different one.
For the Militia’s measure of success in
aviation depends solely on the building up
of trained units able to take the field as
units at any time. The present plan of
the Army officials with regard to Militia
aviation is as follows:

Any State wishing to form an Aero
Company should, through its Adjutant-
General, select the man best suited to
command it and his second in command,
and submit these men to the physical tests
for Reserve Military Aviators laid down
by the Chief of Division of Militia Af-
fairs. They will then be sent at the Gov-
ernment’s expense to the Signal Corps
Aviation School at San Diego, Cal., where
they will receive the same course of in-
struction as is now given to officers of
the Regular Army. Upon the completion
of their training these candidates are to
take their Junior Military Aviator’s cer-
tificates, returning then to their State
where it will be their duty to enlist their
men and secure one serviceable aeroplane.
When they have six officers and thirty-
nine men—two of the officers holding
Junior Military Aviator’s certificates—
they will receive probationary recognition
from the Army, which will be continued
for about a year. During the period of
probationary recognition the Federal
Government will supply the necessary
gasoline and oil for the practice flights,
but the State Aero Company will con-
tinue to use the machine furnished by the
State. The Company will be expected to
train the four officers who have not had
the San Diego schooling, as well as the
mechanics; and at the end of the proba-
tionary period, or sooner if the Company
desires, a second inspection will be made.
At that time, if the Company possesses
the required number of aviators and the
necessary enlisted personnel, it will re-
ceive complete Federal recognition and
the allotted complement of aeroplanes,
motor trucks, and other equipment will
be furnished by the Federal Government.

The $76,000 which Congress has appro-
priated for the training of Militia officers
will be used in training the men who go
to San Diego. Aside from this sum the
Division of Militia Affairs has about
$400,000 out of its general appropriation
for all arms—infantry, cavalry, artillery,
etc.—which can be used for equipping
Aero Companies. While it is believed that
this sum is ample, should it be found in-
sufficient the officials plan to request ad-
ditional funds from Congress during the
session beginning in December.

It is a big task that confronts the men
who have the rehabilitation of our air fleet
in hand, yet it is no more difficult than
that which confronted Great Britain some
years ago—and then the British did not
have an aircraft industry of their own;
they had to build up one. Surely, with
the aircraft constructors ready to turn out
any machines our Army may require and
with the necessary candidates available
in almost infinite numbers for aviation
training, a good working plan should re-
sult in -aerial defences which, in a short
time, will be a distinct credit to Ameri-
cans.
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LATHES AND SMALL TOOLS
Large Lineof

“STAR,, Attachments
® reowee LATHES
Suitable for hine accurate work
in the repair shop, garage, tool

room and machine shop.

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

The ““BARNES ”’ Positive Feed

Upright Drills

10 to 50-inch Swing
Send for Drill Catalogue

P W. F. & Jno. Barnes Co.

Established 1872

n.21

1999 Ruby Street Rockford, Illinois

SOUTH BEND LATHES
Established in 1906 Making Lathes for 10 years
y For the Machine
and Repair Shop
LOW IN PRICE
Il In. to I8 In. swing
Straight or Gap Beds.

Send for free catalog giv-
ing prices on entire line.

~SOUTH BEND LATHE WORKS
Bk 42 1Madison St., South Bend,Ind

INVENTORS' ATTENTION!

The Oswego Machine Tool & Die Works wishes to an-

A 64 Page Book
For 10c Poatpaid
Coin or Stamps.

nounce that they are equipped with finest machinery and

care of developing and building models for inventors.

Will quote on the work at reasonable flat hour basis or
contract. If interested, write us for particulars.

Are the standard of excellence in

ﬁ’,—d files, and have been for over 100

e troducer 48 flles especially adapted

for tool makers and machinists on

receipt of $5.00 This is a chance to get a set of

MONTGOMERY & CO.

109 Fulton Street New York City
WELL s WELL
PAYS
terms. Many styles and sizes for all purposes
‘Write for Circular.

WILLIAMS BROS., 434 W. State St., Ithaca, N.Y.
Specialists in Small Wire Shapes & FlatStampings

[ ]

Bridgeport, Conn.
INVENTORS SHOP SERVICE
work. Fully eauiptred 1o manuafacture hight rmetal articles.
Expert assistance in perfecting inventions. Write or visit us,
Elk Manufacturing Co., Inc., 1926 B'way, N. Y.
for Outrigger hoists. Faster than Elevators. and hoist
direct from teams. Saves handling at less expense.
Manufactured by VOLNEY W. MASON & CO., Inc.

employ best tool and model makers in the country to take
OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. Y.
years. We send postpaid as an in-
flles you'll aporeciates and we'll get future orders.
Own a machine of your own. Cash or easy
THE BRIDGEPORT CHAIN CO.
We are specialis*s i igh giade experimertal and model
MASON’S NEW PAT. WHIP HOIST
Providence, R. I, U. S. A,

NOVELTIES & PATENTED ARTICLES

WANUFACTURED BY TONTRACT.

PUNCHING DIES.
IGHT AUTOMOBILE STAMPINGS

£ KONIGSLOW STAMPING & TOQL WORKS, CLEVELAND. 0.

Experimental
' Science

Elementary, Practical and Ex-
perimental Physics. By George M.
Hopkins. 2 volumes. 674x9%4 inches.
Cloth. 1,105 pages. 018 illustrations.
$s.00.

This work treats on the various
topics of physics in a popular and
practical way and contains a fund of
trustworthy scientific information,
presented in a clear and simple style.
In the latest edition, the scope of the

work has been broadened presenting
the more recent developments in
modern science, which will assist
the reader in comprehending the
great scientific questions of the day.

MUNN & CO., Inc, Publishers
Wootworth Bldg. New York City




New, Original, Unique

Brother Cushman’s

Post Mark
Collection Book for

the United States

FOR THE BOY OR GIRL
A GIFT WORTH WHILE

This book is intended to encourage the desire for a wider knowl-
edge about the Important and Historical Cities and Towns in the
United States in a very unusual way. Every letter that goes through
the mail bears some Post Mark and these can easily be collected in
many ways. As collected they direct attention to many of the
Historical, Patriotic, and Important Places in the United States.
Teachers and parents will quickly grasp the educational possibilities
of this book, and every one, young and old, who is fond of collecting
will appreciate it.

Many spaces for Post Marks, under the various State headings, contain
suggestions for the collector. For example—under Massachusetts will bz
found spaces marked as follows: ¢ Capital of State,” ¢ Seat of Harvard
University,” ¢« Old Whaling Port,” ¢ Centre of Witchcraft Agitation,” etc.
The Post Marks needed for these would be Boston, Cambridge, New
Bedford, Salem, etc.

There are spaces in the book for over 2,500 Post Marks, the pages being
arranged by States, each page accommodating 28 Post Marks. A number
of original Post Marks are given with each book to start the collection.
Size of book 81/ x 103/ inches, bound in heavy boards.

We will send a copy of this book in combina-
tion with a Subscription to The Outlook
for Three Dollars and Twenty-five Cents

The Outlook for 1917

With the beginning of the new year The Outlook will be pub-
lished in a new and more attractive dress, and on February first the
yearly subscription price will be increased to Four Dollars instead
of Three Dollars, as at present. The necessity for that change in
price is due to the recent great advance in the price of paper. The
new page will be larger and more beautiful typographically than the
present Outlook, with new type throughout, which will be larger and
clearer than that now in use. The new form of The Outlook will
allow for better illustration, and, as heretofore, The Outlook will be
edited in the belief that its readers desire a clear, concise, thoughtful,
and interesting interpretation of current lifg. ;

Perhaps the general purpose of The Outlook cannot be better
defined than in these recent words of Theodore Roosevelt :

“ For six years I was steadily at the editorial council board. In all that time I never

once heard it even suggested tnat the conductof The Outlook should be shaped in any | |

way save as sincere conviction and conscientious regard for the public good demanded
it should be shaped Always the discussion was along practical lines. The editors, as
practical men, discussed what the course of the magazine should be, but they discussed
it always from the standpoint of practical men devoted to the service of lofty ideals.”

OUR OFFER [ouill send The Outook

EVERY WEEK FROM
NOW UNTIL JANUARY 1st, 1918, and a copy of the Post

Mark Collection Book, carriage prepaid, to any $3 2 5
address in the United States upon receipt of m
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- story of human life.

MARK

To us whose chuckles had
turned to tears of pathos at
“Huckleberry Finn”—to us
who felt the cutting edge of a
¢ Connecticut Yankee’—to us
who saw the keen vision in
“Innocents Abroad” — the
coming of Joan of Arc from
the pen of Mark Twain was
no surprise.

The story began in an anony-
mous romance in Harper’s
Magazine, but within a few
months the secret was out:
Who but Mark Twain could
have written it? Who else
could have written this— the
most spiritual, the most lofty
book that has ever come from
the pen of man, except only
the Bible. It has almost the
simplicity, the loftiness of the

This is Mark Twain’s own set.

The Only Girl
Who Commanded

A Nation’s

Armies
A simfple little

girl of sixteen
played one
day in a little
lost village.
The next year,
in supreme
command of all
the troops of
France, she led
them in tri-
umph to vic-
tory. Nowom-
an—no man in
all the world’s
story has done
so wonderful a
thing.

Great dukes bow-

ed before this girl
who could not

read. Sinful men, men who had cursed and drank and mur-
dered all their days, followed meekly her every order.

It is the most dramatic, the most amazing story in the whole
In the dim, far-off past, Joan of Arc
went her shining way in France—and her story was never
told as it should have been till it was told by an American—

TWAIN

Bible — it has a whimsical
touch which makes it human.
So that Mark Twain’s Joan
of Arc is no cold statue in a
church—no bronze on a pedes-
tal, but a warm, human, lov-
ing girl. Our hearts break for
her awful fate.

Read “ Joan of Arc” if you
would read the most sublime
thing that has come from the
pen of any American. Read
“Joan of Arc” if you would
know Mark Twain in all his
greatness. It is not a history,
in the true sense, and yet it is
as accurate as any history. It
is a story told by one of Joan
of Arc’s followers. You will feel
all through as though it were
your grandfather talking to
you in a kindly, simple way.

The Price Goes Up

25 VOLUMES

Novels—Stories—Humor—Essays—Travels—History

This is the set he wanted in the

home of each of those who love him. Because he asked it,
Harpers have worked to make a perfect set at a reduced price.

Before the war we had a contract price for paper, so we could
sell this set of Mark Twain at a reduced price.

The last of the edition is in sight. The price of paper has gone
up. There can be no more Mark Twain at the present price.

Send the Coupon Without Money

Now is the time to send your order in, as this offer is good only until February 1st, 1917;
after that the price of The Outlook and the Post Mark Book together will be $4.25

THE OUTLOOK COMPANY

NEW YORK
To Save Time and Insure Accuracy we suggest that you Fill Out and Mail This Coupon N

The Outlook, 391 Fourth Avenue, New York

Send me a copy of the Post Mark Collection Book for the United States and The
Outlook every week from now until January 1st, 1918. I enclose $3.25 in full paymeat.

Name.

Address.
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The Great
American

tier of America.

him in all simplicity
glorious later days
and English King

plain American,
alike, wept for him.

Born poor—growing up
in a shabby little town
on the Mississippi —a
pilot—a seeker for gold
—a printer—Mark Twain
was molded on the fron-

The vastness of the
West—the fearlessness
of the pioneer — the
clear philosophy of the
country boy were his,
and they stayed with

to

the last day of those

when German Emperor

Chinese Mandarin and

all

HARPER & BROTHERS/ AdresS. c v avierecanasersansssrenastsassiiscarns

There never again will be any more
Mark Twain at the present price. Get
the 25 volumes now, while you can.
Every American has got to have
a set of Mark Twain in his

home. Get this now and

save money. BROTHERS
Your children want Mark FrakliaSg. XY,
Twain. You wantihim_ Send me; %II
Send this coupon a cl;aer'g'es of pﬁ‘f‘iﬁ

today—now—
while you are
looking at it.

Twain’s works in 2
volumes, illustra ted, boun
in handsome green cloth,
stamped in_gold, gold tops
and deckled edges. If not satis-
factory, I will return them at
your expense. Otherwise I will send
you $1.00 within 5 days and $2.00 a
month for 12 mon hs, thus getting the
ben fit of your half-price sales S.A.II-25

......................................

Franklin Sq., N. Y.



t , /’ it - (Self Lu -ﬁ‘lcatll’lo) by ‘
"~ Between all the Leaves of Byery Spring from Tip to Tlp

gives you easy riding or we refund everypenny of your
purchase price. You have 30 days in which to prove to
yourself that Dann Insert is the best thing in the world
for easy riding. Dann Insert eliminates vibration—absorbs
road shocks — keeps springs continuously, permanently
lubricated—saves you from fatigue—reduces car deprecia-
tion—cuts down tire cost—does away with spring squeaks.
Every leaf in the spring is doing the work it is built to do,

which no spring can do unless its leaves work on anti-fric-
tion bearings that are self-lubricating.

Spring leaves sliding on Dann Insert are free to %
move as the spring flexes, giving instant, responsive,
efficient spring action. Without Dann Insert springs
are never working properly even when new. Dann
Insert is an antifriction spring-leaf bearing, made
of anti-friction metal, so constructed as to furnish
lubrication to every square inch of bearing surface.
The graphite compound with which it is packed
will not flow liquid and run out.

L T A ol e I S Rl s S G

W e v

Watch the springs on any car when it is

driven over rough roads. They are constantly moving
up and down; unless the spring leaves move freely over
each other you get a stiff, hard-riding car. Without Dann
Insert springs get rusty and pitted from the action
of the elements. The rust spots retard spring

leaf action and make the car hard-riding.
The whole principle of efficient
spring action is to have the
spring leaves slide freely -
over each other.

FREE

Send couponbelow for
free booklet contain-
ing valuable informa-
tion for car owners.

Dann Insert is furnished ready
packed in individual boxes for every
make and model of car. It is easy to
install. Once between the leaves of
your springs, hard-riding .is done
away with; tire cost is reduced; car
wear is cut down.

" ; N Dann
/4 LA Products

Get & / Company

S

. . 1087 E. 152nd 5t
Dann Insert for

Cleveland, Ohio
your car NOW'!

Please send booklet
A “The Story of Easy Rid-
The average road makes it uncomfortable to ride in any car in which the ing,” also price of “Dann
springs: are not working properly. Put Dann Insert in and notice the difference. Insert” for my car.
Dann Insert in the springs gives you a_comfort you never dreamed of before—and in-
creases the service and economy of your car. Send for prices—give us the name and model /

of your car. Or, call today on our nearest dealer. CAaT s mrttiisingalsss Selitienmen s eI
THE DANN 'Plllpls)wUlCl'S COMPANY /
ormerly Dann ng Insert Company)
1087 E. 152nd Street Cleveland, Ohio / Model...... 2 oodersEEE Year ...........
ber Makers of Dann Insert, the Lubricated Spring Leaf Bearing and Dannite, the Oiless Bearing. /

amn Insert in the Car you Buy |2 e
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