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WHITE TRUCKS

cAwarded the GRAND PRIZE

BY THE PANAMA-PACIFIC INTERNATIONAL
EXPOSITION AT SAN FRANCISCO

“INIRIK.HIKIKIHINI“.HIHIHIH.R-HIHIH

THE ONLY GRAND PRIZE—THE HIGHEST AWARD
FOR MOTOR TRUCKS

Was conferred upon White Trucks
by the Superior Jury of Awatd, as
officially announced by the Sectetary of
the Jury under date of August Second.

This is the ONLY GRAND PRIZE
received by any motor truck at the
Panama-Pacific International Exposi-
tion.

This decision of the Superior Jury
of Award reflects the opinion of the
largest users of motor trucks through-
out the world —and is in accordance
with the actual service results of

motor truck experience. The points
of merit upon which the Grand Prize
is awarded are identical with those
that have determined the “selection

of White Trucks by America’s fore
most firms in every line of business.

‘White supremacy in the motor truck
industry is thus recognized by the

'highest award that can be bestowed

by the greatest exposition the world
has ever known - just as this su
premacy has been recognized by motor
truck users for many years.

REGARDING OTHER CLAIMS

The decision of the Superior Jury is final in the matter of Exposition
awards. Hence any announcements of other motor truck manufacturers,
claiming to have received the Grand Prize and Highest Award for
motor trucks at the Panama-Pacific International Exposition, are
automatically denied by this decision of the Superior Jury of Award.

THE WHITE COMPANY
CLEVELAND

Largest Manufacturers of Commercial Motor Vehicles in America
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YOUR CAR

and make your reasonable expecta-
tions for profitable and pleasurable
tire mileage come true.

The Black “Hyper-Rubber” Tread
is not only zew but out of the common.

It represents another important addi-
tion to the long line of Goodrich Tire
improvements and can be obtained
only on Goodrich Tires.

It is made of rubber with the “gristle”
in it and will not wear away like stiff

Factories :
AKRON, OHIO

BRING
UP-TO-DATE

WITH

GOODRICH BLACK

Safety Tread Tires

Best in the Long Run

THE “HYPER-RUBBER"” BLACK SAFETY TREAD
IS MADE ONLY BY

THE B. F. GOODRICH COMPANY

| %

© 1916 SCIENTIFIC AMERICAN, INC

unyielding treads are likely to do.

There’s a give to it that saves its life
and at the same time adds to its Safety
feature.

The tread fingers ¢/ing to the pave-
ment instead of grinding over it—just

as your bare foot would cling to a

slippery surface.

There 1s “class” in the Goodrich
Black Safety Tread Tire from the
word go—out of the common any
way you look at it.

BRANCHES AND DEALERS
EVERYWHERE
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THE Motor Car Manufacturers
who use Delco starting, light-
ing and ignition are manufacturers

who are not willing to sacrifice safety
and endurance in order to save a
few dollars in cost. ’

They believe it to be sound business judg-
ment to pay three-quarters of a million dollars

more for Delco Equipment than they would
have to pay for other standard electrical systems.

They demand an Electrical Equipment -
with endurance that will stand up under hard,
continued service, and with a degree of effi-
ciency that is unfailing, no matter how severe
may be the demandsupon it. And they are will-
ing to pay more for this extra margin of safety.

additional insurance to motor car buyers of the
supreme enjoyment of motoring.

They look upon Delco Equipment as an ”“H

And 295,000 satisfied owners of Delco- | § il |||||[iIiIIIIIIII ’
I' Equipped cars are the living proof of the sound- _ ||
ness of their business judgment. |||
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7-Passenger Phaeton, $1375 at Detroit. Five other body styles.

We Now Present the

Patented by Hudson
December 28, 1915

76 Horsepower—An Added 80%, Without Any Added Size

100 miles in 80 min., 21.4 sec., averaging
74.67 miles per hour, with driver and pas-
senger.
The previous best record of 72.49 was made by a
car with more cylinders, more cylinder capacity
and driver only.
75.69 miles in one hour with driver and
passenger.
During this speed trial laps were made at 76.75 miles
per hour.

Officially Breaking All Stock Car Records Up to 100 Miles
Also All Stock Car Records for Quick Acceleration

From standing start to 50 miles per hour
in 16.2 seconds. .
All these records made with same stock car, using
same motor, at Sheepshead Bay Speedway in No-
vember, under American Automobile Association
supervision.
The most powerful stock motor per cubic
inch displacement which the world has ever
known.

Mark what those records mean.

No other stock car in history has done what this
car has done. No other like-size motor has de-
veloped such power.

A car almost twice better than the best of former
Sixes. Which has outrivaled Eights and Twelves.

That is what Hudson engineers present in this
marvelous Super-Six. And, because of Hudson
patents, we control it.

EXCELS BY 80 PER CENT

The Hudson Six-40 of last year stood first among
Sixes. Its matchless performance made it the pat-
tern type. It quadrupled Hudson sales in two years.

But the Super-Six excels it by 50 per cent in
high motor speed capacity. It excels it 80 per cent
in power. Yet the cylinder size is identical. Light-
ness and economy are retained. All this increase
—this 80 per cent—comes through wiping out
vibration.

AN ENORMOUS RESERVE

The Hudson Super-Six develops 76 horsepower.
That means an enormous reserve. It enables you
to creep on high gear, to pick up quickly, to mount
hills without effort, to avoid changing gears.

And it all comes through lack of vibration. So
it brings with it bird-like motion. The motor is
so quiet that one almost forgets it, The car seems
to move by magic.

OLD TYPES DISCARDED

This Super-Six invention led us to stop produc-
tion on the former Hudson at the zenith of our suc-

cess. We lost thousands of sales in consequence.

It led us to cease experiments with Eights and
Twelves, because the Super-Six excelled them.

It led us to double our factory to meeta doubled
demand, at a cost of $1,500,000. And to buy ma-
terials for $42,000,000 worth of these new cars be-
fore the first Super-Six appeared.

For this car means Hudson supremacy, over all
other cars and types. Any man who knows it will
choose it if he buys a high-grade car. Also many
a man who would buy a cheap car were it not for
this marvelous motor.

The Super-Six is resistless. Its performance
will alter all your ideas of motoring. . And now,
for the first time, a master feature is controlled for
one car by a patent.

MOST LUXURIOUS CARS

The Super-Six looks its supremacy. The body
lines are perfect. The finish is superb. In the
upholstery we use a rare grade of grain leather.
Each compartment of the Phaeton has a rounded,
finished dash.

In every detail we attain luxury’s limit, regard-
less of the cost.

Yet our mammoth production brings the price
to $1375. That for the finest motor ever built, in
the finest car that’s possible. Go now and see
this new car at your local Hudson showroom.

7-Passenger Phaeton, $1375 at Detroit.
Five Other Styles of Bodies. Ask for Our Super-Six Catalog.

HUDSON MOTOR CAR CO., Detroit, Michigan
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Motorize your Laight Hauling— Y ou can

do it Safely and Profitably, now that

PACKARD LIGHT SERVICE TRUCKS
are being Delivered to Customers

HEY are built in two sizes, rated respectively at 1 to 1% tons
"and 1% to 1% tons. The chassis price for the lighter unit is
$2200; for the other, $2500, f. 0. b. Detroit. They answer
fully the widespread demand for light service carriers of Packard
quality, and properly supplement the heavy duty trucks now earning
dividends in more than 200 lines of trade.

They offer an immediate solution of any hauling problem requir-
ing a really well-built light service truck of simple design, with speed
enough for a wide radius of action.

For heavier hauling there are other units in the Packard line.
Seven sizes altogether, ranging from 1—1% up to 6—6% tons. In
sending for catalog, please specify weight and character of load.

PACKARD MOTOR CAR COMPANY, Detroit, Michigan

IlllIII'-.ﬂ-.IIIIlI.Il-..-..-Il-IlnlIIIIIIIIIIIIIIIII.IIIIIIlIIIIIIIIIIIIIIIIII-IIIII.ll.ll.l-IIIIlll.lllllllillll'l'lllﬂ.l‘llllll.ll..lll-

Ask the man who owns one
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Recently completed highway to the summit of Pike’s Peak, 14,109 feet above sea level. The gradients average 6 per cent and never exceed 10 per cent

Looking back over the highway to Pike’s Peak. The road is 18 miles long. The sharpest curves are from 25 to 50 feet wide
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The object of this journal is to record accurately and
lucidly the latest scientific, mechanical and industrial
news of the day. As @ weekly journal, it is in a posi-
tion to announce interesting developments before they
are published elsewhere.

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

Retrospect of the Year 1915

The World War

CURSORY view of the military situation in

Europe, as seen from the outside of the so-called

“iron ring” which the Allies have attempted
to maintain around the Central Powers, would seem
to justify the assertion of the Imperial Chanecellor, von
Hollweg, that Germany is everywhere victorious. She
holds Belgium and one of the richest sections of France
in the West; Poland is hers; and, recently, with the
aid of Bulgaria, she has overrun Serbia and opened
up rail connection with Constantinople.

The question of German success, however, is indis-
solubly ‘bound up with the question of German aims,
and, thanks to the explicit teachings of her military
writers, we know exactly what the military aims of
Germany were, when the Kaiser let loose the dogs of
war in the summer of 1914, A swift drive in over-
whelming force upon Paris; the occupation of the
French capital; an army of occupation in France; a
rapid transfer of the flower of the army to the Eastern
frontier, and a furious campaign by overwhelming
forces against Russia, for the purpose of breaking up,
capturing and dispersing the Russian hosts, preparatory
to the occupation of Warsaw and Petrograd.

The German plan, magnificent in conception, failed
utterly when the allied forces under General Joffre
turned furiously upon the invaders and threw them
back at the battle of the Marne. In the East the Aus-
trian armies were overwhelmed by the Russian hosts.
The close of 1914 found the German army held fast in
France, and the victorious Russians in possession of
"Galicia, and making ready to pour down through the
Carpathian passes into the plains of Hungary.

In the early spring of 1915, Germany, taking over
"the supreme control of the Austrian troops, broke
through the Rusgian lines on the Donajec, and com-
menced that great drive, which must go down into his-
tory as one of the most stupendous military exploits of
all time. Brilliant as these operations have been, there
is a consensus of military opinion that they have been
inconclusive. The Russian army is to-day despite its
reverses unbroken; its losses have been enormous; but
although it has bent it has never been broken. The
Central Powers have failed to disperse and disarm the
armies of the Czar, which under the spell of rest af-
forded by the rigor of the Russian winter, are being
reénforced and munitioned for the spring campaign.

Judged, therefore,.solely by the test of what Ger-
many set out to do, it must be confessed that she has
failed. The German lines in France are holding, it is
true; but the Anglo-French drive in September gave
every reason to believe that when another million of
the British troops has been thrown into France and
the requisite supplies of ammunition have been stored
back of the allied position, it will be found possible
to break through the German line on a front wide
enough to cause a retirement of the whole front to new
‘positions. . Failing that, the war on the Western front
must settle down to one of attrition, and judging by
the acknowledged Prussian losses to date of 2,250,000
men, and the monthly losses on all fronts estimated
by the best military authorities at 300,000, the decisive
issue must surely come before the close of 1917,

The outstanding fact of the naval operations has been
the remarkable success of the British defensive against
the German submarine raid on merchant shipping. The
means adopted have been many and all appear to have
been more or less successful. The narrow channels have
been netted, and great success has attended the towing
of large nets between pairs of destroyers and trawlers.
The swift destroyers have accounted for many, and a
vast fleet of fast motor boats, some of them private
craft and others built specially for submarine chasing,

SCIENTIFIC AMERICAN

acting in concert with the aeroplanes, has proved a
veritable terror to the under-sea craft.

Since their disastrous running fight with the British
battle cruisers, the Germans have remained in port, so
far as the North Sea is concerned. The British battle-
ship fleet at its station in the Forth of Firth, awaits the
long-deferred coming out of the German fleet, while its
scouts, destroyers and submarines scour the North Sea
to give early tidings of the challenge, should it ever
come.

The various naval engagements have emphasized the
supreme value of speed. Great Britain has completed
the five 25-knot battleships of the Queen Elizabeth class.
Since the war opened, by the way, she has added twelve
dreadnoughts to her active fleet. Also, she has just
about completed five new battle-cruisers of the largest
size and the unprecedented speed of 32 knots. Her de-
stroyer fleet, moreover, has been increased by the ad-
dition of over 70 destroyers of 35 to 37 knots’ speed.
It begins to look as though nothing short of a miracle
could break the strangle hold of the fleet upon the naval
situation; and in the opinion of the naval and military
critics it is believed that this may prove to be the de-
cisive factor in a war which seems destined to settle
down into one of naval, military and economic endur-
ance.

National Defense

The close of 1915 found the United States Govern-
ment involved in most serious diplomatic differences
with Germany and Austria, due to the murder of
American citizens upon the high seas. As an offset to
our case, the Central Powers believe that they have
cause for a deep-seated grievance against us, on the
ground that we have constituted our factories a verita-
ble arsenal for the supply of ammunition to the Allies.
It was the realization of the portentous possibilities
of ultimate war contained in this international friction,
coupled with the fatuous determination of the Admin-
istration to take no steps whatsoever in the direction
of naval and military preparedness, that has led the
people of the United States to inaugurate an agitation
whose ultimate design is to force the hand of the Ad-
ministration and Congress into taking proper measures
for adequately strengthening our defenses on land and
sea. How deficient these are is shown by a brief re-
capitulation. Thus, the Navy, which in 1904 stood sec-
ond in strength, is now third in material strength and
fourth or fifth in the strength of its personnel. As
compared with the Navy of Germany, we have 8
dreadnaughts in commission against her 22; we have
not a single battle-cruiser to match against her division
of 5; we have 3 old and slow scouts to match against
her fleet of a dozen or more 28-knot scouts; and,
finally, we have a miscellaneous lot of small, non-sea-
going submarines as compared with Germany’s large
fleet of big, able, sea-going submarines, which, in com-
mon with their officers and crew, have been keyed
up to a high pitch of efficiency during many months
of deep-sea service under war conditions.

As showing the farcical weakness of our mobile
land forces, it is sufficient to say that we have in the
continental United States to-day only 30,000 effective
mobile troops of the Regular Army. We have, possibly,
60,000 effective militia; but, in the event of a surprise
invasion, it would take 30 days to concentrate these 90,-
000 regulars and militia against the enemy. The Ad-
ministration, taking note of the temper of the country,
as expressed in the Navy League, the National Security
League, the American Legion, and other non-political
and purely patriotic movements for defense, has sub-
mitted programmes for the enlargement of our forces.
The five-year building programme of the Secretary of
the Navy, while correct in principle, is too remote in
its results to meet the crisis. We should build up to
the full capacity of our Government and private yards
until the neglect of the past has been made good. The
plan of the Secretary of War for the increase of the

Army has the serious defect that reliance is placed

upon a so-called “continental army ” of 400,000 men,
which, it is our firm conviction, would never mate-
rialize. The proper remedy is to be found in an in-
crease of the Regular Army from its authorized strength
of 110,000 to at least 200,000 men, and the building up
of a regular reserve until we have, with the colors and
in reserve, a total of 500,000 trained regulars. With
this force assured to take the first shock of invasion,
we should prepare, back of it, a trained volunteer
reserve of 500,000 to 800,000 men.
Eagineering
It was inevitable that the great war would interfere
with those great engineering activities of a eivil and
mechanical character which are designed primarily for
the uses of peace. Not that the war has rendered the
engineering world idle; on the contrary, it has been
called an engineers’ war—which, indeed, it is; for
there is scarcely a single branch of the engineering arts
which is not represented in the activities of the war.

© 1916 SCIENTIFIC AMERICAN, INC

" as in the United States.
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As a result of our freedom from war, the engineer-
ing works in this country have gone forward with-
out interruption. Our steam railroads have been ex-
tended and notable progress has been made in the
application of hydro-electric power to the hauling of
main line trafficc. The New Haven electrification has
been extended to.New Haven and put in full opera-
tion, both for freight and passenger service. This alter-
nating current imstallation therefore extends for over
seventy-five miles. The New York Central, using the
direct current system is operating to Croton, a distance
of thirty-five miles. A recent notable electrification is
that on the stretch of the four-track Pennsylvania
Railroad between Philadelphia and Paoli, and that on
the Norfolk & Western Railroad between Bluefield,
W. Va., and the coal mines. The abundance of hy-
draulic power in the Rocky Mountains has made pos-
sible the extensive electrification of the Mountain
Divisions, such as that of the Butte, Anaconda and
Pacific Railway and the  Chicago, Milwaukee & St.
Paul Railway.

In no country of the world is there such activity in
the construction of dams and reservoirs of great size
One by one, the great reclama-
tion projects of the West and Middle West are being
completed. The Bassano Dam in Southern Alberta,
Canada, exceeded only by the Assouan Dam in Egypt,
was opened early in the year., It provides water for
440,000 acres. Also there has been put in service the
Arrowrock Dam near Boise, Idaho. This is an arch dam,
1,100 feet long on the top and 3485 feet in total height
—the loftiest structure of its kind in existence. The
massive Olive Bridge Dam forming the Ashokan Reser-
voir for the supply of New York city with 500 million
gallons daily, has been completed. The dam is 220
feet in height, 4,650 feet in length, and has a capacity
of 132 billion gallons. The 92-mile aqueduct from the
dam to New York city is practically completed, as also
are the deep tunnel beneath Manhattan and Brooklyn
and the pipe line across the Narrows to Staten Island.
The Panama Canal, after being for a great many
months in successful operation, was completely closed,
during the autumn of 1915, by two enormous slides on
the east and west sides of the Culebra cut, which ex-
tended along the bank for 2,000 feet. The break reached
back over 1,000 feet on each side of the canal, and,
altogether, between 7,000,000 and 10,000,000 cubic yards
of earth were set in motion. The problem is one of
simple digging until the ground on either side reaches
its natural angle of repose. A notable event in the his-
tory of bridge design and construction was the comple-
tion late in the year of the 1,000-foot span, arch bridge,
over the East River at Hell Gate, New York. This
is not only the longest arch bridge, but it is the heav-
iest steel bridge per linear foot of its length, in the
world. The structure weighs twenty-six tons per foot
of length, and it has a capacity of four of the heaviest
freight trains on four tracks.

The war has had no- effect of checking the progress
of the greatest work of tunnelling in the world, as
represented by the new subway construction in New
York city., This vast work, which has been pushed
along with great activity during the past year, em-
braces 325 miles of subway and elevated single track,
making, with the existing subway, 621 miles which
ultimately will be at the service of the city. The new
work includes 150 miles of tunnel under construction,
and in this will be included, when the whole work is
opened up, eight new single-track tunnels under the
Fast River and a new four-track tunnel under the
Harlem River. The total cost of the new work
will be about equal to that of the Panama Canal
(exclusive of the cost of the slides), or, say, about
$365,000,000.

Electricity

Were it not for two remarkable achievements, trans-
continental telephony and transatlantic radio telephony,
the year 1915 would be barren of any truly startling
contributions toward the progress of electricity. It
appears that but little has been done in the way of
important research and experimental work by the
scientists at large, and this is readily acecounted for in
view of the fact that the greater number of them have
been called to the aid af their country either as soldiers
or in an advisory capicity.

Radio communication has scored heavily in the de-
velopment of the radio telephone. Totally unexpected,
even by those who closely follow the subject, was the
announcement of successful wireless telephony between
Arlington and San Francisco, Darien (Panama), Hono-
lulu and Paris. The greatest distance achieved by the
wireless telephone is recorded as 4,900 miles, while the
record for radio telegraphy was between Nauen (near
Berlin) and Honolulu, a distance of about 9,000 miles.
In the United States there has been evinced an effort
to standardize the wireless equipment of steamers by
the leading companies. The radio amateurs have joined
in goodly numbers the organizations formed with an
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object of being of service to the Government in time
of war or emergency.

Second in importance to the radio telephone success
has been the transcontinental telephone line permitting
a conversation to be held between the East and the
West, a distance of 3,400 miles by wire in the instance
of New York and San Francisco.

The war has been instrumental in developing many
new applications for electricity, prime among which
have been those making use of the microphone for the
detection and actual locating of invisible airships and
submerged submarines. In the hospitals behind the
firing lines powerful magnets have been used for re-
moving shell splinters from the flesh of the wounded,
and special lamps have been used for hastening the
healing of wounds. Electrified fences have been used
by the fighting nations to some extent,

The electrification of railroads has progressed to a
considerable degree; not only have there been new con-
verts to this form of motive power, but railroads that
were already using electricity have increased their
electrified zone. Of great moment has been the elec-
trification of the Chicago, Milwaukee & St. Paul Rail-
road, in that it represents the first direct current in-
stallation of such a high potential, 3,000 volts.

Among the most conspicuous new devices introduced
have been the thermophone, a telephone of diminutive
size employing the thermal rather than the magnetic
properties of electricity ; the audion lamp as a producer
of musie, and the phonopticon, which enables the blind
to read printed matter, making use of the variable re-
sistance of selenium under the action of light. New
types of lamps and improvements over the old ones
have appeared, the object being more light with less

current consumption and the accurate testing of colors.*

The Automobile

Alike in its magnitude and in the quality of its out-
put, the automobile industry during 1915 has made a
notable advance. Despite the enormous growth of the
previous year, not only has there been as yet no sign
of the peak of the demand being reached, but the in-
dustry is expanding at a rate which so far as we know
is unapproached by any of the other leading industries
of the country. Very impressive is the fact that some
of the largest establishments have new construction in
the way of buildings and plants in hand, which will
double and, in some cases, triple the present output.
This vast enlargement is being made for several sound
economic reasons, one of the most important of which
is the fact that increased production means lower cost
and the ability to offer the public a thoroughly reliable
car at a greatly reduced price. Not only is the price
of the car being reduced as the result of increased pro-
duction, but, in laying out the great extensions of their
existing plants, the manufacturers are introducing the
latest automatic machinery and are adopting those
principles of orderly sequence in the construction of the
various parts and their assembling in the finished ma-
chine, which have so largely contributed to the low
cost of certain well-known cheap cars.

The most interesting mechanical development of the
year has been the growth in popularity of the multi-
cylinder car, as represented by the twin-four and the
twin-six, the former mounting an eight-cylinder and the
latter a twelve-cylinder engine. The advantages of the
multi-cylinder car are so fully dwelt upon elsewhere in
this issue, that they need no elaboration here; it is
sufficient to mention the constant and even torque, the
absence of vibration, the great flexibility of control
and the rapidity of the acceleration. HExcellent as was
the performance of the six-cylinder car, it was realized
that for touring in rough, hilly country there was yet
something to be desired, and the demand has been met
most satisfactorily by the multiplication of cylinders.
With the reduction in the size of the cylinders there
has come a reduction in the weight of moving parts
and a much higher speed of revolution. This has
rendered possible a great increase in the horse-power
with a relatively slight increase in the weight of the
engine. The writer recently witnessed the block test
of a twelve-cylinder engine rated at 38-40, which at
3,000 revolutions developed 110 brake horse-power.
There has been a greatly extended use of the self-
starter, particularly of the electric type; and the pre-
vailing practice is to install a generator for starting
and lighting. An interesting development of the year
has been the putting in service of a new gas-electric
drive which has given excellent results in actual
service. This car was described in our issue of Nov.
27, 1915. The engine and electric transmission con-
stitute practically a small generating station, consist-
ing of a six-cylinder gasoline engine, a generator and
a motor. The gas engine drives the field of s« generator
which supplies current to the motor. The current
passes through a controller similar in its action to the
ordinary trolley car controller. The advantages of the
system are that it acts as its own self-starter; it
eliminates the change-speed lever; it gives the widest
possible range in speed control, and the interposi-
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tion of the electric transmission between the engine
and the rear wheels, provides a cushioning effect
which assists in giving the ecar its smooth-running
qualities.

One of the notable developments of the year has been
the marked reduction in price of some of the high-
priced cars, a tendency to eliminate many of the cheap
and over-light cars and substitute therefor a more
substantial and somewhat more costly car. It begins
to look as though the standard car of the future, when
the present process of evolution has been completed,
will be driven by a small-bore engine running at an
exceedingly high speed of revolution; that it will be of
a weight midway between the present heavy and ex-
peasive car and the cheap runabout; and that its cost
will be about twelve hundred dollars.

Aeronautics

.In reviewing the progress of aeronautics for the year
that has just drawn to a close, the one fact that stands
out from all the rest is the predominating influence
of the war. Achievements in general have been more
of the nature of substantial engineering advancement
than of sensational flights and records such as have
characterized former years.

Gigantic aeroplanes have been developed by the fight-
ing nations in an endeavor to secure the command of
the air. Biplanes and triplanes of over 100-foot spread
are either built or are building, while machines of
more modest dimensions, equipped with two or three
power plants, have made their appearance on the field
of battle. Such aircraft are equipped with one or more
rapid firing guns of 114- to 3-inch ealibre, as well as
several machine guns. In some of the larger machines
the crew numbers six or more, while the amount of
fuel, provisions, bombs and ammunition ecarried ex-
ceeds the expectations of the most far-sighted aeronau-
tical constructor of antebellum days.

The demand for bigger machines has naturally re-
acted on engine construction, with the result that more
powerful aeronautical power plants have been built
of late. As in the instance of the motor car, the twelve
cylinder aeronautical engine is hailed as the final
word in heavier-than-air craft propulsion. Motors of
this type are being made in sizes ranging from 100 to
250 horse-power. The rotary engine, which dominated
the field previous to the past year, is being largely re-
placed by the stationary cylinder types, due to the fact
that the latter have been found more simple, easier to
repair and of greater reliability, especially in their im-
proved forms. There has been evinced a sustained effort
on the part of the engine builders to follow automobile
practice in the design of airship power plants.

The equipment of military aeroplanes has been
greatly improved and numerous refinements made in
the smaller details of construction. Some of the fight-
ing aeroplanes, particularly the German machines, have
proved luxurious in the matter of equipment.

The high rate of depreciation of military aeroplanes
has given aeroplane manufacturing a tremendous im-
petus. Crude methods and equipment of former days
have been replaced by labor-saving machines and effi-
cient systems, made possible by quantity production.
Particularly in America has this change been most
conspicuous, one plant at least being now placed on a
basis comparable to that of the smaller automobile
shops.

The military efficiency of aeroplanes has been greatly
raised during 1915. Aerial raids of unprecedented mag-
nitude have been successfully undertaken. Consider-
able damage has resulted from some of the raids. On
the .other hand, dirigibles have failed to prove of mili-
tary value, although participating in numerous forays.

The transparent aeroplane has, it is reported, made
its appearance on the French front, but official con-
firmation is lacking. However, it is known for a cer-
tainty that both the French and Germans have been
hard at work developing transparent plane surfaces
with more or less success.

The development of anti-aircraft artillery has
reached a point where it is decidedly uncomfortable for
an aviator to fly at an altitude lower than 10,000 feet.
Previous to 1915 the average range of aerial artillery

 was below 5,000 or 6,000 feet.

Most remarkable of all is the faet that no interna-
tional records appear to have been broken, while, on
the other hand, several new American records have
been made. Among these are: DURATION.—Aviator
alone, Lt. Byron Q. Jones, U. S. A, January 15, 8
hours, 53 minutes; aviator and two passengers, Lt.
Byron Q. Jones, U. S. A., March 12, 7 hours, 5 minutes.
AvLTrrUupE.—Aviator and one passenger, Lt. J. E. Car-
berry, U. S. A., January 5, 11,690 feet; aviator and
two passengers, R. V. Morris, August 10, 8,024 feet;
aviator and three passengers, August 10, 8,105 feet.
DISTANCE FoR HYDRO-AEROPLANES.—Aviator and one
passenger, Lawrence B. Sperry, January 20, 60 miles.
DURATION FOR HYDRO-AEROPLANES.—Aviator and one
passenger, Lawrence B. Sperry, January 20, 1 hour, 25
minutes. ALTITUDE FOR HYDRO-AEROPLANES.—Aviator
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alone, Lt. P. N. L. Bellinger, U. 8. N,, April 23, 10,000
feet; aviator and one passenger, Lt. H. Ter Poorten,
August 31, 8,330 feet.

Science

It can hardly be expected that the past year should
show a very good record of achievements in the world
of pure science, since the upheaval in Europe has drawn
many scientific men from their work and has placed
the few that remain in an atmosphere far from favor-
able to the pursuit of science for peaceful ends. Added
to this is the depletion of the ranks of typesetters,
which, we are told, has caused delay in the publication
of some of the work that has been done. The war has
not, of course, had a similar effect in this country, and
we have one very remarkable record to our credit:
the successful communication by wireless from Wash-
ington to Honolulu and Paris. Much attention has
here been directed towards the building up of some
of the chemical industries which are so highly devel-
oped in Germany, and for the products of which we
have hitherto been largely dependent upon Europe.
There is a good deal of work being done in this direc-
tion, the results of which have not yet clearly emerged
to the surface.

If the war has repressed scientific work in Europe
along the usual lines, it has brought some developments
arising directly from war conditions. Necessity is the
mother of invention. We hear of special efforts in
Germany to meet the situation that is imposed upon
it by the Allies’ navy. The production of fodder from
yeast is one of the signs of this activity which we have
recorded in our columns.

Surgery has found in the field of war the most abun-
dant “scope for development, and there can be no doubt
that much valuable knowledge has thus been gained.
The psychology of the soldier in the field has been
found to present phenomena of remarkable interest.
Science will be able still to reap some few crumbs of
benefit at a time when we are appalled by the losses
and destruction wrought by so large a portion of our
race.

Astronomy

Astronomy probably suffered less by reason of the war
than any other branch of science, because this country
has always paid particular attention to astronomical
research and has provided more elaborate equipment
for such study than have the European nations, De-
spite the war, some work has been done at observatories
in the very midst of the fighting regions. The European
clearing station for astronomical news was formerly the
Zentralstelle fiir astronomische Telegramme at Kiel.

. When war broke out this service had to be discontinued,

but it has since been resumed at the University Obser-
vatory of Copenhagen under the direction of Prof. Ellis
Stromgen. About a week before the war broke out the
block of glass for the 72-inch Canadian reflector started
from Antwerp so that work on this telescope has not
been delayed and is now nearing completion. This will
be next to the largest telescope in existence, the largest
being the 100-inch reflector for the Mount Wilson Ob-
servatory. Work on the installation of the latter has
been delayed to some extent by the naval activity at the
ship building plant where large steel members of the
observatory are being made. However, the work should
be completed very soon. It is believed that this big
telescope will enable us to photograph a hundred mil-
lion new stars. The year 1915 has not been marked by
any special celestial phenomena. There were only two
eclipses, both being annular eclipses of the sun. The
first, occurring on February 13th and 14th, was seen in
the Indian and Pacific Oceans and the northwest por-
tions of Australia. The path of the second annular
which occurred on August 10th, was confined to the
Pacific Ocean and was visible as a partial eclipse in
Hawaii. Five comets were discovered during the year.
The last comet of the year was discovered by Taylor
at the Cape of Good Hope at the beginning of December.
Of the three new comets two were discovered by John
E. Melish, of Cottage Grove, Wisconsin, on February
10th and September 13th, respectively. Tempel’s periodic
comet was rediscovered by Delavan at the La Plata Ob-
servatory, Argentine, on May 16th, and Winnecke’s
comet was rediscovered by Thiele at Hamburg, on April
4th. A matter of considerable popular interest in this
connection is the inauguration of a systematic study
of meteors in order to investigate their supposed rela-
tion to the lost comets. In this research the colpera-
tion of amateur observers has been called for and has
met with a ready response. The search for another
member of the solar system beyond Neptune is going on
and Dr. H. H. Kritzenger believes that there is a good
chance of finding a transneptunian planet in Sagittarius
or Capricornus this winter. Systematic studies of the
sun are being carried on at the Mount Wilson Observa-
tory. Discoveries have been made at that observatory
which promise to determine a star’s distance by meas-
urement -of its brightness and the relative intensities
of certain lines in its spectrum,
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A tumbling barrel in which the balls are polished

Automatic ball grading and sorting machine

Balls and Ball Bearings

How Devices for Reducing Friction Are Made

RICTION—the great handicap which all moving

bodies bhave to overcome—has been reduced to a
minimum in the rotating parts of an automobile, which
amounts to a practical, if not a theoretical, zero. The
actual amount of motor power absorbed by the freely
revolving ball bearings, used in modern motor cars, is
so small as to be unnoticeable by any but the most
sensitive detecting instruments. It is not too much to
say that the highly-developed ball bearing has made
the low-priced efficient automobile possible—it is most
certainly true that without the automobile as an in-
centive to further elimination of friction the ball
bearing would not have reached Iits present pre-
eminence.

Without going deeply into the history of the ball '

bearing industry, it may be stated here shortly that the
bicycle was probably the first cause of the * friction-
less ” bearing. When the puny power of the human
_leg was utilized in pushing forward a wheeled vehicle,
anything that increased this power by reducing the
ever-present friction was sure to be hailed with joy by
the great publicc. And when the bicycle industry
branched out into the power-bicycle and the full-fledged
automobile, tne lessons of rotary friction in place of
sliding friction were utilized to the best advantage.

When a shaft rotates in a plain bearing, it slides
within this bearing on much the same principle as a
sleigh slides over the snow. Rolling friction, as ex-
emplified in the carriage wheel, is far less than sliding
friction of the same relative load; and the adoption
of the ball bearing really was nothing more or less than
the introduction of the rolling type of friction into the
wheelhubs—just as the rolling friction of the outside
rira of the wheel had impressed the first trading nations
with its superiority over the sliding runners of old time
sledges.

soft spots and fire cracks.

Final inspection on a glass tray for surface blemishes,

The girl holds a

piece of white cardboard in her left hand
to reflect light onto the balls

sandth of an inch represents, and yet this measure is
the limit of inaccuracy permitted in a ball bearing,
while several manufacturers of steel balls cut even this
minute fraction in half, and demand accurate work to
within one twenty-thousandth of an inch. Let the
reader take a finely graduated steel rule, on which the
inch is divided into 64 parts; let him try and imagine
one of the small spaces subdivided into 300 sections—
and he will have obtained a fraction still slightly larger
than the accuracy limit in a steel ball plant!

How such incredible accuracy is obtained under the
general working conditions of a large machine shop,
is one of the marvels of the ball bearing industry.

Among the industries of this country, which were
hard hit by the suddenness of the European war, none
perhaps received such a shock as the ball bearing in-
dustry, and none, to its credit be it recorded, rose so
quickly and successfully to the demands placed on it.
At the time of the outbreak of the war, one half of
America’s consumption of ball bearings was supplied by
Europe; either as finished balls and bearings, or as the
raw steel of special composition, which is required for
their manufacture.

The Raw Material.—By far the largest part of all
balls in ball bearings are made of chrome steel, com-
pounded and melted according to a formula invented
by a German engineering chemist. Germany and
Sweden, in particular, made a specialty of producing
this kind of steel, and reached such a state of perfection
that other nations, instead of trying out and testing
their own steel alloys, came to regard these two pioneers
as the only available sources of supply. During the
years 1910-14 the demand for ball bearings in this
country grew so enormously as to surpass thé capacities
of the European plants, and a rival industry in

this country arose which

The modern ball bearing
is not a haphazard inven-
tion, nor has it reached
its present state of almost
uncanny accuracy without
serious difficulties. TUnits
of measure, formerly em-
ployed only in the construc-
tion of highly sensitive op-
tical instruments are an
ordinary shop-term in the
modern ball bearing fac-
tory. Fractions as small as
one-twenty-thousandth of
an inch drop from the lips
of shop foremen, as if
there were any human
eye capable of appreciating

at present bids fair to
command the markets of
the entire world. Huge
plants have been built, still
larger ones are proposed,
while Europe is unable to
attend to its business of
steel ball manufacture for
bearings—being too busy
making iron balls for
shrapnel. Sweden alone is
in a position to ship balls
and bearings to the United
States, but its whole out-
put is but the proverbial
drop in the bucket, when in-
tended to supply the Amer-
Q ican automobile industry.

- such a measure! The lay
mind has no conception at
all of what one ten-thou-

A group of delicate devices used for gaging ball races, in which the indicating dials show variations of a
ten-thousandth of an inch, At the right is a Brinell machine for testing hardness
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The present output of
balls and bearings in this
country is not known pre-
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precisely. A fairly accurate estimate places it at 60,000
tons of chrome steel, in the raw form, and not less
than 18,000,000 complete bearings in the course of a
year. One of the largest manufacturers of ball bearings
turns out 20,000 bearings a day, while the foremost
manufacturer of steel balls can produce for this purpose
5,000,000 balls a day. The number of balls in each
bearing varies from 12 to 38—the first being an ordi-
nary ‘“single row ” bearing of the small type, the latter
a double-row bearing of the largest size. The number
of steel balls mentioned includes those used in bicycles,
automobiles, baby carriages, sewing machines, talking
machines and other articles bought and used in quan-
tity. The number of bearings given includes only those
in the automobile and motorcycle industries.

Shaping the Balls.—Although the construction of the
entire bearing is based on the greatest possible accuracy,
it is in the manufacture of the revolving steel balls that
the chief care must be taken. A slight un-
evenness in the “race ring” or the ‘“race-
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edged pieces of the hardest steel are mounted almost
parallel—the width between the extreme ends differing
by only a minute fraction of an inch. The balls issue
one by one from a hopper, and roll along the edges
of the steel knives, until they find a spot which permits
them to drop through. Twelve boxes are placed below
the assorting knives, and they are so arranged as to
receive only such balls as differ from all the others
dropping into the same box, by less than one ten-thou-
sandth of an inch. At the extreme ends of the knives
are boxes for the “ misfits ”’—that is to say for balls
that are either much too large or much too small. The
percentage of these wasted balls is very small.

Each box of balls is then turned over for final in-
spection to girls, especially trained in this work. They
are placed, about fifty at a time, in wooden trays, hav-
ing plate glass bottoms on which the balls are rapidly
rolled in various directions. The slightest irregularity

9

one” ball necessary to complete a bearing from any
other box than the one he has been working with.
For there may be a difference of one five-thousandth
of an inch between the contents of two boxes, or even
more, and that would spell disaster to the bearing.

At the assembling tables, the balls are met by the
bearings, coming from another part of the plant. The
bearing, in the first rough stages, undergoes the same
process of cutting off, rough grinding and heat treat-
ment, that the balls pass through. Large rings and
races—as the outer bearings are called—are cut di-
rectly from chrome steel tubes of the required diameter
and then ground and polished. Small races are cut
from solid bars, and each race is subsequently bored
out.

The method of assembling differs in the various types
of bearings. Where the old-style cup and cone for bi-
cycles is used, it i$ very simple and requires no ex-

planation. Where solid races are used,

way ”"—as the sections of the bearing it-
self are called—does not have the dis-
astrous results which follow the introduc-
tion of an uneven, or slightly larger ball
into the race. The ball, because of its
inaccuracy, has to carry momentarily the
whole load, or is subjected to sudden
stresses far beyond its capacity. It cracks

0 00

without even the famous small curved
“notch ” in the outer and inner races,
through which the last few balls in each
race are “ sprung” while exactly opposite
each other, the insertion of the last two
or three balls is highly interesting. Spe-
cially designed, patented machinery
* springs,” the last few balls into these
races in such a way as to avoid deform-

—and the whole bearing is ruined unless
the damaged ball is speedily removed
from it.

The best bearings, however, are so accurately pro-
portioned that each ball carries the same maximum
load.

The chrome steel, from which the balls are to be cut,
arrives at the factory in the shape of a thick steel
“ wire "—somewhat larger than necessary for the cut-
ting of the balls. It is re-drawn to size, and fed into
a machine .which cuts off small cylindrical pieces.
These pieces immediately drop into a second machine
where they are gripped between two dies and squeezed
into globular form. This squeeze leaves the future
balls with a ragged “ fin ” where the two dies have met,
and a rough grinding process removes this metal edge,
before the balls are sent to the heat-treating furnaces.

These furnaces, gas fired and electrically controlled,
are a wonderful sight. More than a hundred are
grouped in the factory of one of the largest makers,
and every one is directly connected with a switchboard
fitted with a potentiometer-pyrometer. This instru-
ment registers the smallest change of temperature in
the furnaces, three deg. Fahr. being considered the
limit of variation permissible. The furnaces have an
average temperature of 1,700-1,750 deg., the exact treat-
ment for each shipment of steel being prescribed by
metallurgists after a complete analysis of the com-
position of the steel, and laboratory tests of its proper-
ties. If the temperature in these furnaces varies more
than three deg. from that required, a green or red elec-
tric light (too cold or too hot) flashes the signal to the
furnace inspectors, whose sole duty consists in watching
for these signals.

After leaving the hardening furnaces, the balls are
placed into hoppers, from which they are fed to
vertical grinding discs covered with abrasive material.
When the machine is revolved, the balls

The raw material, and balls in their five stages of manufacture

ing them.

‘Where soft steel outer shells are used,
the assembling sequence is as follows:
First the outer race ring, then the center member, the
cages and all the balls (one by one), and finally the
second outer ring, which is squeezed on. The bearing
is then mounted in a lathe and the soft steel shell is
spun over the open end. The bearing is completed, but
so tight that it cannot be turned. It is now gripped in
a chuck, and pressure applied to the outside with a
burnisher. The soft steel gives way under the pressure,
and “flows” until the outer shell becomes slightly
lengthened, and the cups are loosened. A few moments
of such spinning makes the bearing run freely in its
shell. The outside deformation and discoloration in
the burnishing process is removed by grinding and
polishing on the outside, while all foreign grit and lint
is removed by forcing oil under pressure through the
finished bearing. It is then packed in grease-proof
paper and ready for shipment.

If the average motorist took one thousandth as much
care in the use of his bearings as the manufacturer
takes in making them, there would never be any com-
plaint. But bearings are subjected to stresses for which
they never were intended, and to abuse, by being run
without lubrication, or with broken steel balls. Properly
treated, the American ball bearing is at least equal to,
if not better than, the foreign-made bearing. Without
it, the automobile industry would be in a sorry
predicament.

In What Position Does a Pointed Infantry Bullet,
Shot Vertically Along a Straight Trajectory,
Return to Earth?

HEN this question was raised seven years ago in

the periodical Schuss und Wajffe, there was no
unanimous opinion even among hunters and gun ex-
perts. In order to solve the problem, a

roll in a V groove, being fed into the cen-
ter of the discs and travel to the outside
over the, abrasive, whence they return to
the center automatically. This grinding
process is extremely slow as the balls are
so hard that the time required is from
three to five hours, depending on the
amount of reduction in size necessary.
Every now and then an attendant takes
one of the balls from the outside of the
discs and checks it on a gauge. When it
has reached the required size, the hopper
is taken out and the contents dropped into
tubs, mounted on shafts inclined 45 deg.
to the horizontal. A quantity of small
bits of leather is mixed with the balls.
As the tubs are revolved the balls roll
rapidly over and over against each other,
and against the leather until the fine

special shooting stand was erected upon
the experimental station of the Deutsche
Jigerzeitung in Neudam (Mark), the
strong roof of which afforded ample pro-
tection’against falling bullets. <Close to
this gallery an infantry rifle was clamped
in such a position as to send the bullet
upwardly in an absolutely vertical direc-
tion. The experiments were carried on in
the proximity of a lake, the surface of
which was frozen. The ice was covered
with stromg planks. Shots were fired in
almost absolutely calm weather and the
bullets gearched for in the planks upon
the ice.

It was shown that an infantry rifle
bullet, shot upward, in a vertical direc-
tion, passes downward again in the same
position in which it passed upward, i. e.,

abrasive dust from the grinding has been
removed, and the product has taken that
highly polished exterior which one un-
consciously associates with the commercial bearing
balls.

The balls are now ready for mounting in bearings,
but there is a considerable variation in their sizes, a
variation reaching as much as one five-hundredth of an
inch. As the limit of inaccuracy between two balls in
a single bearing is one ten-thousandth of an inch, there
is still an assorting process to be gone through before
the balls are ready.

Assorting the Balls.—Next to the manufacture of the
balls, the assorting process is of the greatest interest
to the average visitor, Two long, V-shaped, sharp-

Leist photo-microscopic apparatus, used for examining micro-structures as well

as the finish of races

in the roll indicates a defect in shape that is instantly
detected by the trained inspectors, who also are wonder-
fully expert in detecting other defects. Quite a number
in each box fail to pass the sharp eye of the girl charged
with the final testing.

In some plants wonderful automatic devices are em-
ployed for this purpose, as machines never tire, and
are not affected by the human element.

Assembling the Bearing.—Each box of finished balls
is then turned over to the assemblers, who are only
permitted to use balls of one box for one single bearing.
Under no circumstances must a man take “ just the
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it came back again to the earth with
its bottom first. Why was it not upset
at its culmination point? The bullet
was subjetted to two forces, the propelling force, and
the twist. The propelling force ceases to act at the
culmination point, the bullet stands still for a moment,
then begins its fall. But the twist has as yet not
stopped, and therefore it starts its fall with twist, and
that in the same direction of rotation it had when fired.
As the bullet, rotating upon its base plate, offers a
greater surface to the air, its fall must be very slow.
The damage done to the planks when it strikes the
ground is always slight. Even on impact the twist had
not stopped, for the warping of the wood fibers in the
direction of rotaticn of the hullet could be seen.
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The Automobile of 1916

Prominent Innovations That Distinguish the New Models from Their Predecessors

HEN the many excellent cars produced during
the season just passed were first announced, the
motorist and those in the automobile industry believed
that the development of the modern motor car was
reaching a point where improvements would be only
a matter of minor detail, and that no radical devel-
opments would be announced for the car of 1916. It
was believed that the eight cylinder motor marked
the practical limit of the multiplication of cylinders,
and that no further simplifying of the mechanism was
possible or practical. It
was conceded by many well
versed in automobile con-
struction that the practical
limit in weight reduction
had been reached. It was
thought that further price
reduction could not be
made without a marked
sacrifice in quality.
Contrary to the general
belief, the development of
the automobile did not
reach the final point, be-
cause there are just as
marked mechanical im- >
provements in the designs .
offered for the 1916 season
as have been previously
made in any year since the
automobile attained its
present general form.

Gearset

Clutch Case

Popularization of the
Eight- and Twelve-
Cylinder Cars

As a logical result of the
eight cylinder movement,
the twin-six or twelve
cylinder engine stands out
as one of the most marked
developments of the new
season. The adoption of
eight cylinder motors by a
large number of manufac-
turers for the coming sea-
son is also a surprise, not
because the practicability
of the V engine having that
number of cylinders was

By Victor W. Pagé, M.S.A.E.

ures showing this to be true. So the problem resolves
itself into the balancing of the advantages and increased
maintenance cost of the eight and twelve cylinder cars
against the simpler four and six cylinder types, and
arriving at a decision in this controversial question.:

Improvements in Engine Design

It is not only in multiplying the number of cylinders
or arranging them in V form to obtain compactness
that the automobile power plant of 1916 has been im-

Carburetor Ignition Distributor
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Flywhee! Case

It will be found on a number of the 1916 models.

Aluminum
Piston

Starting Motor Water Pump Generator

The twin six automobile power plant is the latest development in internal combustion engines

intended for motor car propulsion

Aluminum Cylinder Block

Aluminum Valve
Mechanism Cover

] ] Note how the relatively small angles between the cylinders make
possible the placing of the water pump, generator and electric-starting motor at the sides of the crank case.

made possible by an increase in valve sizes, changes in
compression ratios and the adoption of automatic
pressure feed lubricating systems that insure the thor-
ough lubrication of every internal motor part. The
great increase in crankshaft speed has been made
possible by better balancing and the lightening of recip-
rocating parts. Aluminum pistons have replaced cast
iron members in many motors, as these weigh about
one-third as much as the cast iron forms of the same
size, while the reduction in the inertia forces has made
it possible to increase the

engine speed without cor-

= respondingly stressing the

connecting rods, crank-

@ shaft and engine bearings.
o> Aluminum has not ounly

been used for pistons, but

© © a number of motors will

be built for the coming
season that will use alum-
inum cylinder block -cast-
ings as well. Of course,
\ the aluminum alloy is too
soft to be used as a bear-
/ = ing for the piston, and it
T will not withstand the
hammering action of the
valve. This makes the use
of cast iron imperative in
all motors. When used in
connection with an alum-
inum cylinder block the
cast iron pieces are placed
in the mould so that they
act as cylinder liners and
valve seats, and the mol-
ten metal is poured around
them when the cylinder
is cast. It is said that
this construction results
in an intimate bond be-
tween the cast iron and

Ribs for Strength
and Heat Radiation

the surrounding aluminum

Racing
Piston

Hourglass

questioned, but because the
six cylinder engine had
been developed to a point
where it was thought suf-
ficient for all practical

Piston

metal. Aluminum has for
a number of years been
used in many motor car
parts. Alloys have been
developed that have great-
er strength than cast iron

Aluminum
Four Cylinder
Block Casting

Pressed Sheet
Steel Crank Case
Lower Half

needs. It not only pro-
vides smooth running and
even application of power
with a ready acceleration,
but it also provides a
power plant that is prac-
tically vibrationless and
that car be throttled down
so a very low car speed
may be obtained without
shifting gears.

‘When first introduced it
was thought that the eight
cylinder engine would be
suited only for the larger
cars, and that the added
complication would make
this type unsultable for
use in the moderate priced
cars purchased by people
of modest means who
act as their own chauf-
feurs. Even this belief
was destined to be changed
by the introduction of not
only small eight cylinder
motors, but also small
twelve cylinder power
plants intended for cars
selling around $1,000.

It does not seem to the
writer that there is a suf-
ficiently marked advan-
tage in the use of eight
and twelve cylinder motors to warrant the added com-
plication in cars intended for the masses. Repair costs
cannot fail to increase in almost a direct ratio to the
number of cylinders employed as relates to power plant
maintenance. Expert repairmen have submitted fig-

lant.

versal.

and that are not so brittle.

: Its wuse - for manifolds,
[]. clutch cones and engine
crank and gear cases has
been general for a num-

Recesses in Casting

lél'rlxderslung Three Quarter
iptic Sprin
Anchorage Wires pne

Bevel Ring Gear

Spiral Gear

Group showing some of the 1916 developments in chassis construction

A—Plan view of chassis outlining simple assembly possible when Hotchkiss drive is used in connection with unit power
B—Part sectional view depicting construction of cord tire.
—Underslung rear springs that promote easier riding.

proved. The speeds of crankshaft rotation are higher
than ever before, and many touring car motors run at
higher speeds than the racing car power plants of a
few years ago. More power is therefore obtained for
a given piston displacement than formerly; this being
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Cast Iron Plates Incorporated in
Cylinder Block for two Valve Seats

Aluminum will be used for more automobile engine parts during the coming season

The sectional view of the overhead valve motor at A shows the use of aluminum cylinder block and cylinder head
casting. A six-cylinder aluminum block casting is shown at B, while various interesting forms of aluminum pistons are
shown at O, D, ¥ and F. Top view of a four-cylinder aluminum block casting showing the use of iron plates for valve
seats is depicted at the lower right-hand corner.

C—Differential mechanism using worm gearing.
) E—Vacuum fuel feed makes rear_ tank location almost uni-
F—Removable limousine top that will convert standard touring car to one better adapted for winter use.

ber of years.

At first thought it would
seem as though aluminum
would be entirely unsuit-
ed for use in those por-
tions of internal combus-
tion engines exposed to
the heat of the explosion,
on account of the Ilow
melting point of that
metal and its disadvan-
tageous quality of sud-
denly “wilting” when a
critical point in the tem-
perature is reached. Those
who hesitated to use
aluminum on account of
this defect lost sight -of
the great heat conductiv-
ity of that metal, which
is considerably more than
that of cast iron. It was
found in early experi-
ments with aluminum pis-
tons that this quality of
quick radiation meant that
aluminum pistons re-
mained considerably cool-
er than cast iron ones in
service, which was attest-
ed to by the reduced
formation of carbon de-
posits thereon. The use
of aluminum makes pos-
sible a marked reduction in power plant weight. A
small four cylinder engine which was not particularly
heavy even with cast iron cylinders was found to
weigh 100 pounds less when the cylinder block, pis-
tons, and upper half of the crank case had been made

Standard Touring Body
F  adapted to receive
Winter Top
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of aluminum instead of cast iron. Aluminum motors
are no longer an experiment, as a considerable number
of these have been in use on cars during the past year
without the owners of the cars being apprised of the
fact. Absolutely no complaint was made in any case
of the aluminum motor and it was demonstrated, in
addition to the saving in weight, that the motors cost no
more to assemble and cooled much more efficiently than
the cast iron form. One of the drawbacks to the use of
aluminum is its scarcity, which results in making it
a “mnear precious” metal.

The detachable cylinder head which has been used
for a number of years by a popular priced car manu-
facturer demonstrated its practicability in such a
marked manner that nearly all of the newly designed
engines will use the detachable head construction in
connection with block motor castings.

A tendency noted in the 1916 automobile power plant
design is the use of overhead camshafts and the pro-
vision of almost direct positive valve actuating
mechanism. Every part of the valve sys- '
tem is thoroughly enclosed and all parts
subject to mechanical depreciation are
copiously oiled by forced or stream lubri-
cation. Another tendency is the simplifi-
cation of the power plant exterior. This
end is being attained by the complete
enclosure of the valve operating mechan-
ism and by the elimination of the intake
manifold and those formerly used for
conveying the cooling water, and in some
cases even the exhaust pipe has been dis-
.pensed with.

Practically all modern automobiles are
equipped with power plants of the unit
type, in which the engine, clutch and
change speed gearing are attached to-
gether and the whole assembly sﬁpported
by three points on the chassis frame.
This construction has survived the test
of time, and experience has demonstrated
that it is not only superior from the point
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The popularization of the Knight sleeve valve motor
by one of our largest automobile producers and the
reduction in price of cars equipped with this motor by
a number of other licensees of the holders of the
Knight patent means that more motorists will be able
to avail themselves of the many substantial advan-
tages of this design. Curves that have been made as
a result of scientifically conducted power determina-
tion have demonstrated conclusively that the Knight
type motor gives more power for a given piston dis-
placement than any other form.

Motors having L type cylinders give somewhat less
power than those having T head cylinders, This is
because larger sized valves are made possible by the
latter method of construction. Similarly, valve-in-the-
head motors give more power than the other poppet
valve forms, although the Knight sliding sleeve type
is fully as great an improvement over the most effi-
cient poppet valve type as that is over the other two
methods of valve location.

Detachable
Cylinder Head

Overhead Camshaft

B Detachable
Cylinder Head

Flywheel Gear

of view of the manufacturer in reducing

assembling cost, but that it also works
out to the advantage of the motorist by
reducing the engine repairs necessary
when the older four-point suspension prin- L))

ciple was used. The power plant sus- = 1

pended by three points is not affected by
the unavoidable frame distortion and de-

) E?]

flection as the more rigid supporting (, 3' ST
method is, and as the engine supporting ey Tf \3\‘5
arms need only be made sufficiently D;f

strong to support the weight of the en- Al

gine, the assembly can be materially H;_‘-:-'mm

lighter than in that construction where
the crank case arms must be strong
enough to resist displacement of the
frame members.

The Trend Towards Battery Current
Ignition

‘With the universal adoption of electric
starting and lighting systems has come
a marked diminution in the number of
firms using high tension magneto ignition.
Inasmuch as practically all of the lighting
systems operate on the principle of keep-

\

{ .~ Bell Crank
“Y) Clutch Spring

Valve Actuator
Prominent features of the 1916 automobile engine

The light-weight high-speed six-cylinder engine shown at A is a representative form such
as is supplied to furnish motive power for many 1916 medium priced cars.
camshaft -of the form shown at B and D is another power plant development.
drive or automobile pinion shaft shown at C is a feature of many electric-starting motors,
its use having been popularized by the increased demand for simplified mechanism.

Flywheel

NN \ r Driving Plate

Flywheel
Clutch Case

Driven Plate
Pressure
Augmenting

ing the storage battery constantly charged
by a small engine driven dynamo, it is
believed that the unfailing source of cur-
rent provided in this way will result in
equally energetic ignition from the bat-
tery as from the magneto. The conten-

tion made by adherents of the battery A

ignition system, that this will provide as
hot a spark as a high tension magneto
will, does not ring true when one con-
siders that designers of all the racing
cars in which absolute reliability of the ignition system
is essential, and in which maximum power output is
required of the engine, continue to use the high ten-
sion magneto. TUndoubtedly the battery ignition sys-
tem produces a sufficiently hot spark for all practical
purposes.

The increasing adoption of the twin-four and twin-
six power plant has not put a quietus on the develop-
ment of the four or six cylinder forms. A notable im-
provement has been made in a number of.cases in
four cylinder motors and very smooth running obtained
by. counterbalancing the crankshaft throws with small
counterweights forged integrally. The same favorable
influence obtained by the use of lighter reciprocating
parts and higher piston speeds can also be extended
to the four and six cylinder forms, and when proper
attention is given to the matter of valve timing and
valve sizes as is necessary to secure efficient operation
of the more complicated forms, the four and six cylin-
der motors are still forms that demand consideration.

Clutch
Release
Member

Gearset

vaves D

The overhead
The Bendix

C Main Shaft
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ever, in commercial vehicles. The reason is that the
worm gear is not as well adapted for the high raties
needed in pleasure car service as the less expensive
spiral bevel gear is, and there is very little in favor
of the worm gearing from the viewpoint of silence,
though it is somewhat more efficient as a means of
final drive.

But few changes are noticed in clutch and gearset
design. There is a general tendency to use the dry

" plate clutches of the multiple disc and three-plate

forms in which one set of the driving members is faced
with asbestos frictional material. The cone clutch,
however, remains popular because of its simplicity
and ease of operation. The multiple disc clutch hav-
ing a multiplicity of plates running in an oil bath is
losing ground in favor of the dry plate form. The four
speed change speed gear has been practically elim-
inated by the increasing use of lower final drive ratios
and the multiple cylinder engines of the six, eight and
twelve cylinder forms. Three speeds operated on the
selective principle are now generally used,
because that number is ample where a
flexible motor delivering an even torque
is used. This has resulted in a marked
compactness in gear box construction.
The shafts are made short and of sub-
stantial proportions. In practically all
cases the main shaft of the gear box is
mounted on anti-friction bearings, those
of the ball type predominating. The lay-
shaft of a number of moderate priced cars
revolves on plain or some of the cheaper
forms of roller bearings. This is not a
point that tends to conserve theoretical
efficiency, but it is one of the steps taken
to reduce cost of production. The full
ball bearing gear set is used by those auto-
mobile makers who still place quality and
freedom from trouble above low cost of
production.

A great increase is noted in the use of
the silent chain for camshaft operation,
and also for driving auxiliary electrical
apparatus. In all power plants where this
method of drive is used greater attention
is being paid to the provision of adjusting
means by which chain slack may be taken
up after the engine has been used for a
time and the various links and their bear-
ing pins have become slightly worn.

Another point noticed in connection with
power plant design, especially in the new
eight cylinder and twin six forms, is that
greater accessibility of auxiliary com-
ponents is provided for than was noted
in the early designs. This is particularly
evident in the twelve cylinder forms, the
lesser angle between the cylinders making
possible the location of the starting motor,
generator and ignition system at the sides
or front of the motor, leaving the space
between the cylinders for the carbureter.

Marked improvement has also been
made in carburetor design, duplex forms
having been evolved, consisting of a com-
mon float chamber feeding two synchro-
nized mixing chambers, one being used for
each block of cylinders. Owing to the
continual specific gravity reduction and
impoverishment in the grade of gasoline
provided for motor car fuel, the use of air
stoves around the exhaust pipe connected
by means of a flexible tube to the primary
air intake to heat the mixture is almost

Main Shaft
Drive

Three-plate clutch and the multiple dry plate forms are increasing in popularity
Owing to the use of multiple cylinder motors, the three-speed gearset of the compact form

shown at C is replacing the four-speed type.

Innovations in the Power Transmission System

In considering the power transmission system but
few innovations have been made. The spiral bevel
gear, which received considerable application during
the past season, is being used in many more rear axles
than heretofore. The spiral bevel driving gearing is
not only quieter than the straight bevel form, but it
is also better suited for the lower final drive gear
ratios made necessary with the higher speed engines
that are generally used in the 1916 models. The doubts
that were expressed relative to the durability of the
spiral bevel form have been dispelled by the success-
ful record of the 1915 cars equipped with these gears.
It is expected that this form will receive even more
general application as the manufacturing processes are
improved, making possible a reduction in initial cost
to the manufacturer. There has not been the increase
in the use of worm gearing on pleasure cars that was
predicted, except in those propelled by electric power.
Worm drive gearing has become very popular, how-
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Assembly )

universal. Other features in connection
with carburetor improvement are the
auxiliary air control and choke valves
provided to secure easy starting, and in
the carbureter itself the mechanical inter-
connection of the gasoline regulating or metering valve
with the auxiliary air intake mechanism. The use of a
dash pot piston acting against a pneumatic cushion or in
a bath of liquid fuel to steady the air valve action is
also growing in popularity. Most carburetors are being
bolted directly to the intake passage cored in the cylin-
der block, eliminating the inlet manifold. The use of
the vacuum fuel feed system, which was first intro-
duced last year, is increasing, which may be taken as
an indication that its merits over the old style air
pump or exhaust gas pressure feed is now generally
recognized. Practically all cars have the fuel tank at
the rear of the chassis, where it may be easily reached
for filling.
Changes in Chassis Design as Reflected in the 1916
Motor Cars

In connection with chassis design the most evident
point is a simplification of detail and the reduction
in the number of parts used to operate the brakes or
(Ooncluded on page 44)
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On the Lincoln Highway between Tahoe Tavern and Tallac, Lake Tahoe, California

Seeing America and the Lincoln Highway

Necessity of National Cooperation

By Henry B. Joy, President of the Lincoln Highway Association

«¢YEE America First” is a clever phrase. It is
clever inasmuch as it sounds good and means, or
has meant, little or nothing. One might just as well
advise the ordinary man to “ See the Moon First” or
“ See South Africa First,” if the literal meaning of the
admonition is to be attempted. ‘

Outside of railroad trains, from which one can really
see or learn very little, seeing America first or last is
a matter fraught with certain difficulties to those who
have a nice discrimination in the matter of hotel accom-
modations and who value their comfort and frame of
mind when at the wheel of a touring car.

But the constant iteration of the phrase is having
its effect. Every year it gains in real meaning as the
improvement of America’s through connecting routes is
advanced. The numbers who attempt to follow it grow
as the possibilities of long distance touring in this
country increase. The tale of the transcontinental trip
is still one of interest to the sportsman or woman. For
he who starts to tour America in the rough must go
prepared to meet all conditions of roads, beds and food;
and to him who starts out without this knowledge, the
words “ See America First” come to have a cynical
sound, to be uttered sar-
castically as his car sinks

after a series of experiences which would make the
writer of the modern popular thriller blush with shame
for his lack of imagination.

Let him who believes that romance and adventure
are things of a dead past get a motor car of any make
cr stage of decrepitude that his pocketbook will permit

Stopping for breakfast on the open range west of
Big Springs, Nebraska

and, donning his most ancient suit, head his car west
on the Lincoln Highway with the determination to
reach San Francisco “or bust.” His desire for ad-
venture, experiences, action, color, thrills, scenery,
fresh air and exercise will be well rewarded. For,
let it be stated here, driving across the Lincoln High-
way from coast to coast is a sporting proposition and
will be. for some years to come.

But in following the Lincoln Highway to-day the
transcontinental driver must bear in mind that he is
on the first and best of the through connecting per-
manent routes of travel. A route which, by a process
of evolution during the history of the Republic, has
been established as the main cross-country highway
from the time of the earliest settlers, with their plod-
ding oxen, to the present day. Its course has been
traced in blood, the effort which has been expended
upon it has been prodigous. It is the best road, the
only road, leading from the Atlantic to the Pacific and,
from September, 1913, when it was announced as the
Lincoln Highway, the attention of the nation, and
particularly that of the states through which it
passed, has been concentrated upon its rapid im-

provement and constant
maintenance. Yet to the

from under him in some
rainswept bog or as he lies
down to a much merited
rest between covers none
too clean, in an atmosphere
which reminds him of
home—it is so different.
As has been customary
with me during the past
six or eight years, I took
my annual vacation this
year in the form of a trip
by automobile to the Pa-
cific Coast over the Lincoln
Highway. Two years ago,
when I made this same
trip, I was doing some-
thing out of the ordinary,
one perhaps of 50 tourists
who took the same journey.
This spring I do not be-
lieve it an exaggeration to
state that I was but one
out of 5,000 who essayed

man attempting to see
America over this the most
practical of all routes, a
picture of conditions as
they are to-day will be
given which will send him
home an active, almost
militant advocate of na-
tion-wide improved roads.

The amount of work,
actual improvement, which
has been done on the Lin-
coln Highway in the past
two years since the na-
tional propaganda was
started, is unbelievable in
its extent. To have driven
the road then, and to drive
it again now, is a lesson
in what Americans can ac-
complish on an undertak-
ing so enormous that in the
aggregate it is actually be-
yond comprehension. And

to reach the Pacific Coast
by motor, and did reach it

A Lincoln Highway “seedling mile”” in Nebraska, laid with cement contributed by the Association
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yet this work, which has
been the result of the most
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On Nevada’s desert wastes the modern motorist frequently encounters the creaking prairie schooner of an earlier day

exhaustive efforts of the people along the route, is
seen to be such a small proportion of the tremendous
force necessary to accomplish the task to which the
people have set themselves, that the necessity for a
national cobperation is appreciated.

The West is America’s great natural playground.
From this great, bounteous, healthgiving wonderland
of far spaces, glorious scenery, revitalizing air and
inspiring vistas of mountain, stream and forest, the
crowded population of our East and Middle-West is
shut off when it rains, by one of the most effectual
of barriers—mud. It has been so long and so com-
pletely shut off to all excursion and exploration, ex-
cept by rail, that people, forgetting that it is there,
have, after exhausting the possibilities of the East,
followed overseas to the much exploited, easily acces-
sible, but in reality inferior pleasure places and beauty
spots of Europe. With them in the past has gone, never
to return, an annual contribution to the prosperity of
Europe, which has been expertly estimated at over
$200,000,000. This year, with the doors of Europe
shut, with a mailed fist in the faces of American
pleasure seekers, our home resources have been fallen
back upon.
beckoned the motorist to the beauties of California
and thousands answered the call.

To travel by motor car across Indiana, Illinois, Towa
and Nebraska, those great farm states where much of
the wealth of the nation originates, during or just
after a heavy rain, is to all intents and purposes im-
possible. If it rains you stop where you are, or in the
nearest town you are lucky enough to reach, until it
stops raining and the roads have dried off and been
again dragged to that boulevard smoothness which
characterizes the Lincoln Highway in dry weather.
That is, if you are on a pleasure trip you stop. If you
are accustomed to hardship and are making a business
of getting through, as I was this year, you may go on,
making perhaps twenty-five to thirty-five miles a day
with a prodigious expenditure of gasoline and effort,
driving eighteen hours out of the twenty-four, con-
stantly sunk to the running boards in a mud called
gumbo, which is unknown to our East, and which has
been characterized as being eighty per cent pure glue.
You can go on, wet, cold, sleeping when you can in
ditches or wherever you may happen to be stuck when
night falls, eating when you can of anything edible pro-
curable at luncheon counters or mediocre restaurants,
and subjecting your car to a usage which ordinary
driving would not give it in years. )

There are not many people who will do this. In
fact, during the terrible rains of late May and early
June of this year, all across the Middle West, our
party was practically the only one in motion, and I
was not primarily on a pleasure trip.

Yet the Lincoln Highway is bringing better accom-
modations along with better road conditions. Increase
in tourist traffic alone warrants the proprietors along

Our Pacific Coast with its two expositions ~

main routes of travel in bettering the conditions. With
any luck, you can sleep in a bed every night of your
journey between New York and San Francisco, but
you must not be squeamish if you want to do it. Two
years ago the transcontinental driver prepared to camp
out every night after he got west of Omaha, Nebraska.

The change in conditions is shown by one typical
instance. Far out on the edge of the Great Salt Desert
south of Great Salt Lake, where the Lincoln Highway
clips a cautious edge from the American Sahara, stands
one of those ancient stone structures built as a station
for the pony express riders back in the days immor-
talized by Bret Harte and Remington. The old trans-
continental trail is dotted with these relics of a day
when mail was relayed by daring riders and sweating

The author directing operations * on the ground ”” in Iowa

ponies from St. Joseph to the Golden Gate. Every ten
miles of the western journey brings to light one of
these crumbling stone huts. The one at Fish Springs,
Utah, differs in that it has been continuously occu-
pied and kept in repair since 1853. It is now owned,
and has been for forty years, by a character as typical
of the old West as the building he occupies. Fish
Springs, Utah, consists of J. J. Thomas’s ranch. J. J.
Thomas has lived on this ranch, surrounded by salt
flats and plains of volcanic dust and rock, for fifty
years, and he is as hale and hearty to-day as in the

days when Horace Greeley stopped when following his

own memorable axiom, “ Go west, young man, go west.”
Here the greatest and least have stopped and supped
on their way across the desert; here Mark Twain par-

1;

took of the same fried eggs and good white bread,
teamed then, as now, 80 miles across the desert
behind ten dusty mules. J. J. Thomas has seen the
evolution of the West as no man has. All must stop
at his hospitable gate.

‘What has the Lincoln Highway done for Thomas?
Ask him and he will show you careful records which
reduce to the simplest terms the development which is
taking place in like measure along 3,400 miles of road.
Read the penciled figures in the big account book. Cars
passing in June, 1913—52. Cars passing in June, 1915
—225. An increase of over 400 per cent in two
years.

The night we stopped there this summer gave the
answer. Iighteen people were gathered in the little
stone express station. Six cars stood outside. One
was from Oklahoma, one bore an Indiana license, a
third was from Salt Lake City, two came from Cali-
fornia, ours from Detroit. All but our party stayed
for the night in the building which increasing business
has forced Thomas to add at the rear. We all took
supper, we all bought gas and some oil. And every
drop of that gas and oil, every crumb of that dinner,
every plank in those buildings were brought by those
same ten mules from the nearest railway—S0 miles.

This is but one angle of what the Lincoln Highway
means to the West. Innumerable examples could be
given., The answer to this one is clear. Thomas is
making more money than he ever saw before, and he
and others in the same position, whether on the desert
or in the city, are good enough business men to realize
what has caused this tremendous increase in revenue,
and are spending part of it in the further improvement
of the road and in bettering the accommodations which
must be offered to tourists. This is going on all along
the line in varying degree from New York to San Fran-
cisco.

The eastern end of the Lincoln Highway, like east-
ern roads in general, does not present much of a
problem. You can drive to-day from 42nd St. and
Broadway to Chicago in 35 hours of driving time
if you want to push your car. It is in the middle
and far West that the question of road improvement is
a serious one. The Lincoln Highway in New Jersey
may be considered perfect; the Pennsylvania section is
in the main good, hard-surfaced road, well kept; but
a few miles of the Lincoln Highway in Ohio remains
to be hard-surfaced. I have driven this section of
the Lincoln Highway many times, and so this year my
trip over the route started at Elkhart, Indiana. From
that city west to Oakland, on the Golden Gate, I did
not drive 50 consecutive miles without encountering
either actual road work in progress or sections of road
which gave certain indication of having récently been
worked. I know positively that I must have passed
5,000 men at work on the Lincoln Highway during the
23 days of my trip. I was impressed with the tre-

(Concluded on page 42)

Following the Truckee River between Truckee and Tahoe Tavern
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Stopping amid the snow banks of the Sierras before dipping down into sunny California
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First stage in the manufacture of leather skins entering soaks

Removing hair after depilating treatment

January 1, 1916

Bating the skins to produce a soft and open condition

The Effect of Technical Education Upon the Leather Industry

How the Tanning Industry Has Benefited Through the Application of Science

[Impelled by the exigencies of the wcar, the United
States has wventured into new lines of industry or is
considering the advisability of doing for itself many
things that were formerly considered beyond its reach.
Before us lie opportunities such as we never dreamed
of. Dare we seize them? Can we hold them after the
war? Can we meet the keen competition that is sure
to arise when the vast European armies return to their
homes and to their bread-winwing tasks? How may
we in time of war prepare for peace? These are burn-
ing questions. -

THE SCIENTIFIC AMERICAN urges a campaign of In-
dustrial Preparedness for Peace. We are planning to
publish helpful articles on our opportunities and how
they may be realized; on our wonderful resources and
how they may be developed; on our manufactures and
Tow they wmay be improved; how we may eliminate
waste of material and waste of effort.

The following article tells the story of the practical
cooperation between the National Association of Tan-
ners and Pratt Institute. It should be an inspiration
to other lines of industry, pointing out, as it does, the
benefits that will accrue from a closer association of
our industries with our educational institutions. Many
ot nur industries are suffering from a lack of such
ceoperation. We urge them to enter upon a higher
plane of efficiency by means of scientific research.—
Eb.]

N an article entitled “ The Technically Trained Fore-

man,” which appeared in THE SCIENTIFIC AMERICAN
of September 16th, 1911, the writer described at some
length the course in Applied Chemistry as conducted
at Pratt Institute. In the article reference was made
to the covperation with the National Association of
Tanners, but at that time the affiliation of the school
with the industry had only just been consummated, so
that little could be said as to the benefits that might
accrue.

After five years it is now possible to give the reader
some idea of the results of practical experience, which
it is hoped may serve as an incentive for other lines
of chemical industry to take the matter of technical
education under more serious and extended considera-
tion.

To gain a somewhat clearer idea of what has
been accomplished 1let wus look back upon the
history of the undertaking, and then follow step by
step the course of events which has led to the estab-

Chrome tanning

By Allen Rogers, Ph.D.

lishment of this very novel and efficient method of
instruction.

In September, 1905, when the writer accepted the
position at Pratt Institute to take charge of the In-
dustrial Chemistry, he was well aware of the condi-
tions in the leather trade, and, therefore, in making
plans for the industrial laboratory provided, among
other equipment, for practical instruction in tanning.
The layout at that time consisted of a small mill and
paddle and three small pits, the floor space for which
occupied fifteen feet by five feet. It was little thought,
however, at that time that this embryo tannery was
destined to become the largest and most completely
equipped school tannery in the world. During the
years 1905 and 1906 several articles by the writer ap-
peared in the Shoe and Leather Reporter, as a result
of which two young men applied for admission to the
school for the purpose of specializing in leather. Fur-
ther articles appeared in this and other trade papers
and in The Journal of the American Leather Chemists’
Association, all of which may have had a tendency
to create interest in the undertaking.

Each year a few men entered the school for the
purpose of making a special study of leather, and in
1909 it became apparent that the marked growth along
this line would warrant a little extension of the equip-
ment, Two machines were therefore added, consisting
of a rolling jack and a set of buffing wheels, the floor
space being extended to fifteen by fifteen feet. The
classes of 1910 and 1911 were thus provided with
better facilities for practical instruction than were the
previous classes. .

At the end of five years from the founding of the
course in applied chemistry, the first epoch in the de-
velopment of tanning instruction in America, there were
about eighteen graduates at work in tanneries through-
out the country, all of whom were holding positions of
responsibility and trust. The good work had thus been
started and a certain amount of progress made.

About the same time that these activities were going
on at the Institute, there was a movement on foot to
establish an association which would bring the tanners
in closer touch with each other. As a result of this
movement The National Association of Tanners came
into existence. Omne of the first questions to come
before this new organization was that of providing for
the most practical and efficient education of the future
American tanners. During the year 1910 a committee
was appointed to consider this matter and to get into

touch with educational institutions. To cut a long
story short, the committee eventually visited Pratt In-
stitute, and was so impressed with the work already
being done that it unanimously voted to enter into a
five-year agreement. DPratt Institute, for its part, was
to provide the building, equipment and instructors.
The National Association of Tanners to furnish suffi-
cient funds for scholarships, inspection trips, outside
lecturers, publicity and investigations. This extension
of the work made it necessary to increase the equip-
ment, so that the floor space was again enlarged to
twenty by eighty feet, more and larger mills, paddles
and pits were provided, and a number of new machines
added. It should be said in passing that several of
the new machines were donated on an indefinite loan
by the manufacturers of the machines.

Having made the necessary provision and arrange-
ments for the practical instruction, the question as to
the character and scope of the instruction was next
considered. This phase of the problem was left very
largely to the judgment of the Institute, and when
the plan of procedure was suggested it met at once
with hearty endorsement from the association. The
proposition was to provide for two courses, one of
which was to be known as the Tanning Course. This
course would aim to fit young men for practical posi-
tions in the plant, such as foremen or heads of depart-
ments. In the conduct of the course would be included
only those subjects which would be directly beneficial
to the man in the works, In other words, the technical
instruction should have a direct relation to the prac-
tical operation. The other course of instruction, to be
known as the course in Applied Leather Chemistry,
was to be open to young men who had already gradu-
ated from an approved course in chemistry. In this
course they were to be given more advanced chemistry
as applied to leather manufacture, and were to be-
come familiar with the practical side of the industry.
By this means it was thought that they would become

‘more eflicient leather chemists.

During the school year of 1910 and 1911 the work
of installing the new equipment and other details were
completed, so that in September, 1911, everything was
in readiness for the new undertaking. The first class
to enter consisted of eighteen in the Tanning Course
and seven in the Applied Leather Chemistry Course,
thus making the limit of twenty-five, which is all that
can be accommodated. These young men were drawn
very largely from the tanneries, although a few en-

Shaving the skins before coloring
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Measuring the finished leather



January 1, 1916

tered who had no previous practical experience. It
may be of interest in passing to mention that one of
these men who had never even been inside a tannery
before entering the school is to-day assistant superin-
tendent in one of the largest sole leather tanneries in
the country. Four classes have been graduated from
these courses, and of these graduates over eighty per
cent are at present employed in the trade. They are
holding positions which range in responsibility from
assistant foremen, foremen, assistant superintendents,
superintendents, chemists, and even managers of plants.
As a matter of information it might be mentioned that
of those not employed in tanneries about half of them
are from the first class. The demand for these young
men has been on the increase each year, while more
concerns are sending their promising young men to
take the courses offered. This latter state of affairs
is very gratifying, as it shows that the manufacturers
are interested. When the factory sends a man to school
and, as is often the case, pays his expenses, you may
rest assured that they expect to get a full return for
the money invested. Whether or not it has been a
paying investment may be judged from the fact that
several concerns have sent more than one man. One
concern, in particular, had a man in each class for
three years, and are to send two men next fall. The
three men from this plant are now holding superin-
tendent positions in three of the numerous tanneries
controlled by this organization. Not only are the man-
ufacturers sending men from their plants, but many
of them are sending their sons to take the courses
offered.

In the development of the chemical courses it seems
that radical changes are apt to take place at five-year
periods. This year, which marks the fifth year of the
special tanning courses and the tenth year since the
inauguration of the chemistry course, opens up another
epoch in the growth of the Institute in its relation to
the leather trade. The changes of the present year are
due to the fact that the equipment provided in 1910
and 1911 had become inadequate for the demands
placed upon it. More room, therefore,
has been made available, so that the new
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stuffs; the graduates from the courses; and the stu-
dents themselves,

The Motorboats of the Volunteer Patrol
Squadron

VERY much like the Plattsburg movement, the Vol-

unteer Patrol Squadron is the first real substantial
move of private individuals to train themselves for
a naval reserve in this country. The organization is
an association composed of, at the present time, five
40-foot boats, with a crew of four men to each boat,
each crew to consist of a captain, two signalmen and
one engineer; also the commander of the squadron,
who is Mr. Stewart Davis of South Hampton, Long
Island, N. Y., a squadron quartermaster, a squadron
surgeon and a supervising engineer. All are members
of the association, and all serve without pay and
pledge themselves to one month of actual duty with
the squadron every year, besides being subject to calls
from the commander at any time, either in winter or
summer.

The boats are about finished now, with the excep-
tion of the installation of the .engines, which are on
their way to the yard; so that they will be ready and
in commission the first of the spring, when it is proposed
immediately to take a trip south, through the canal,
to Washington and the Chesapeake, illustrating there-
by just how quickly a fast fleet of dispatch or patrol
boats can cover the distances along the coast.

Except for the month that the squadron is together,
the boats will cruise separately, being assigned by the
commander to different stations along the coast; and
when the fleet goes out of commission they will be
kept at all times with everything ready, so that they
can be put in commission at a few days’ notice. Some
special work has already been decided upon for the
squadron, which will be published at a later date.

These boats were designed by Mr. A. Loring Swasey,
the construction engineer of the fleet.

Their general dimensions are 40 feet over all, 8 feet
9 inches beam, 30 inches draft, and they have five 135
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least 80 men have been killed, 125 injured, and prop
erty destroyed to a value of more than $2,000,000. In
eight cases the explosions seem to have been due to
sparks produced in the machines during the grinding
process; one was attributed to static electricity; while
ten arose from unknown causes.

The present and previous investigations indicate the
following causes of such explosions: 1. Introduction of
foreign materials into grinding machines (such as parti-
cles of gravel, flint, metal, ete.,, which may produce a
spark when coming in contact with the plates of the
machine). 2. Use of open lights or naked flames, such
as oil lamps, torches, gas jets, matches, ete. 3. Prop-
erty fires. 4. Electric sparks from motors, fuses,
switches, and lighting systems. 5. Static -electricity,
produced by friction of pulleys and belts, machinery
parts, grinding machines, revolving reels, etc.

For the sake of studying the dangers arising under
heading No. 1, an experimental mill has been installed
at Pennsylvania State College. It is hoped that definite
knowledge may thus be obtaired regarding the relation
between sparks produced by foreign substances in the
machines and a suspended dust cloud. An important
question relates to the amount of dust necessary to
propagate a flame. It is believed that a sack of flour
suspended as dust in 4,000 cubic feet of air (equiva-
lent to the capacity of an average room in a dwelling-
house) would, if ignited, produce an explosion sufficient
to throw 2,500 tons 100 feet high. It appears, from pre-
liminary experiments, that many cereal dusts have
lower ignition temperatures and produce higher pres-
sures than coal dusts.

In connection with explosions due to static electricity,
it is worth noting that these have been prevented in
some cases by the expedient of grounding the grinding
machines. Experiments have shown that the friction of
a very small pulley and belt will produce enough static
electricity to ignite natural gas.

The disastrous series of fires and explosions which
occurred last season in threshing machines in the north-

western states involved a loss aggregating
at least half a million dollars. These

tannery, which has been installed by the
students themseles, when completed, will
occupy a floor space of 40 by 100 feet.
More pits, mills, paddles, and machinery
have been added, so that when the work
is finished we will have in this country
a school tannery which will be second to
none in the world. This new arrange-
ment gives a capacity of 100 dozen skins
and one dozen hides per week. The
larger output, which is already in opera-
tion, will give more and better experi-
ence than it has been possible to obtain

fires, which were attributed to * smut
dust,” were described in the SCIENTIFIC
AMERICAN of January 23rd, 1915, page 79.
The TU. S. Department of Agriculture
undertook an investigation of this sub-
ject during the past summer.

Chemical studies are now under way to
ascertain what factors especially deter-
mine the inflammability of the various
cereal dusts, involving the relative im-
portance of the amount of volatile matter
in the dust, the percentage of moisture
and ash, the rate, or ease, of oxidation,

in the past.

That the courses provided by the In-
stitute have met the requirements of the
industry and that the National Association of Tanners
feels satisfied with the results already accomplished is
shown very conclusively by developments which are
now under consideration. These latest developments
have to do with the establishment of a research labora-
tory to be conducted in conjunction with the tanning
courses. The plan already adopted provides for a thor-
cughly equipped laboratory, which will be under the
direct supervision of the best leather chemist it will be
possible to secure in the world, who will devote his en-
tire time to the study of such problems as are of general
interest to the industry. To carry out the work on a
sufficiently large scale he will have as his assistants
two graduate chemists and a bacteriologist. One of
the requirements of the assistant chemists is that they
should have first taken the course in Applied Leather
Chemistry. The financing of the undertaking is en-
tirely in the hands of the National Association of Tan-
ners, and that sufficient funds are available is already
assured.

The establishment of this laboratory is very sig-
nificant in polinting out a future policy, which not only
applies to the leather industry, but which, no doubt,
will be taken up in other lines of manufacture. This
industry, however, has brought to a successful issue
the establishment of special courses for the betterment
of the factory conditions, and is now about to venture
upon a new enterprise which aims to promote and de-
velop the industry by means of extensive research work
and scientific investigations. What the future has in
store for the American tanner remains to be seen.
We cannot help but feel, however, that we are on
the right road, and the future certainly does look
promising.

In closing this article the writer would like to point
out that the phenomenal success of this undertaking
is due to the hearty colperation of all concerned, which
includes The National Association of Tanners, Pratt
Institute. the American Leather Chemist Association;
the various trade and scientific journals; the manufac-
turers of machinery; extracts, oils, chemicals and dye-

Boats of the first Volunteer Patrol Squadron

h.p. engines, which will give them a speed of 23
to 24 miles an hour at sea. They are also built, in
case it is found necessary, so that their speed can be
increased to 30 miles an hour by the substitution of
larger engines.

A separate boat is already being built with the
squadron for the purpose of demonstrating the higher
speed of 30 to 32 miles an hour, with the larger engine
in a hull of the same design.

The design of these boats was decided upon owing
to the remarkable speed and seagoing qualities of the
40 foot ‘“ Houp-La > built last season, which yacht
has had a number of very severe trials along the coast
and was found to exceed all expectations in her won-
derful seagoing qualities and smartness under all con-
ditions. Before this boat was built it was hardly
believed possible that boats of this type could live in
the ocean in a bad storm; but with their special con-
struction it was found that they were more seaworthy
than the larger and heavier boats.

Cereal Dust Explosions

HE various dusts made in the handling and work-
ing up of grain into food products are not only in-
flammable, but also more or less explosive, and have
given rise to many serious accidents. These occur in
cereal, flour and feed mills, grain elevators, starch and
glucose factories, and on farms, in connection with the
use of threshing machines. In view of the growing
number of such accidents, an investigation of the con-
ditions under which they occur has recently been un-
dertaken codperatively by the U. S. Bureau of Chem-
istry, the U. 8. Office of Public Roads and Rural
Engineering, the U. S. Bureau of Mines, and Pennsyl-
vania State College. Some results already obtained in
this investigation were reported by Mr. D. J. Price of
the Bureau of Chemistry, in an address before the
convention of the Fraternity of Operative Millers of
America, at Cincinnati, May 26th, 1915. .
Mr. Price presented an analysis of a series of explo-
sions which have occurred since 1905, and in which at
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and the fineness of the dust,

The principal precautions thus far sug-
gested are: Avoid the use of gas jets and
the practice of lowering lanterns or open lights into
grain bins or dust-collecting systems. Do not allow
dust to accumulate unnecessarily. Electric lamps ex-
posed to danger of breakage should be enclosed in wire
guards; fuses, switches, starting-boxes, motors, etc.,
should be located, so far as possible, in places where
dust is not present. Grinding machines, pulleys and
shafts should be grounded, to carry away static elec-
tricity. Small bins limit the possible violence of
explosions.

Trouble with Fusible Tin Boiler Plugs

OILER plugs are set in the wall of a boiler about

one inch above the danger line of low water. As
long as they are surrounded by water they remain
solid but when the water falls below them the tem-
perature rises to the melting point of the plug, usually
tin, and the steam blows off. Too-frequent boiler ex-
plosions caused the U. S. Bureau of Standards to in-
vestigate a thousand plugs, 100 having seen some
months service. A startling number were filled with a
close network of tin oxide whose melting point is
much higher than that of tin and too high for a safety
device. Analysis showeds the presence of from three
tenths to four per cent of zinc. The zinc was cor-
roded by boiler water softened with too much soda
and oxidation of the tin was then rapid. Pure Banca
tin will not oxidize.

Gives Claims Broadest Interpretation

THE Court of Appeals of the District of Columbia,

speaking through Justice Robb, in Kirby v. Clements.
says “In an interference proceeding we must give to
the claims the broadest interpretation which they will
reasonably support, and we are not at liberty to import
limitations therein to meet the exigencies of a particu-
lar situation. The reasonable presumption is that an
inventor -intended to protect his invention broadly, and
consequently the scope of a claim in an interference
proceeding should not be restricted beyond the fair and
ordinary meaning of the words.”
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Development in Commercial Vehicle Design

Prominent Features

HE growth of the motor truck industry has not

been as spectacular as that of the pleasure car;
neither have improvements in design been heralded
so widely. The development of American motor truck
design can not be said to have reached finality, nor
has it become generally standardized. Considerable
difference of opinion still exists regarding the best type
of truck to be used and widely diversified designs are
offered the purchasing public. There is one point, how-
ever, upon which practically all truck makers agree, and
that is in the main chassis design which is now pat-
terned largely after European practice.

When the motor truck industry was in its infancy
in this country, it was established on a firm basis
abroad, notably in England and France. The first
motor truck built in this country had the power plant
placed under the body, which time proved to be poor
practice as is also the construction in which the driver
sat on an elevated platform under which the power
plant was placed. At present practically all American
trucks have the motor compartment in front of the
driver’s seat, just as in pleasure car practice and in
accordance with the system of construction which is
universally used abroad.

Accessibility of the Power Plant

Power plant accessibility is an important item in a
commercial vehicle because the factor of lost time must
be reduced as much as possible. Truck manufacturers
have not been slow in realizing that a relatively in-
accessible power plant is apt to be neglected. When it
is placed at the front end of the chassis under an easily
removable hood, there is no excuse for neglecting the
periodic inspection, cleaning and lubrication that are
necessary to maintain power plant efficiency. Other
engineering features that have been found practical in
pleasure car application have in turn been applied to
truck construction. A conspicious example of this de-
velopment is found in the adoption of the unit power
plant and of the entirely enclosed final drive systems.

New Final Drive Systems and Their Advantages

Considering first the development of the final drive
system, because this is really the most marked diverg-
ence from previously accepted truck standards, we
find that the completely enclosed final drive systems
provide a method of power transmission that is claimed
to be in every way superior to the jack shaft and
double side chain and sprocket drive. While the latter
method of power transmission was very efficient when
new, it was apt to be neglected by those who had charge
of the upkeep of the trucks with a result that deprecia-
tion was rapid. In most designs the chains were ex-
posed because of the difficulty involved in enclosing
them in a simple and practical manner. Unless the
chains were kept constantly lubricated and were
cleaned at frequent intervals, they were apt to depre-
ciate rapidly, and this deterioration of the sprocket

and Tendencies in Present-Day Motor Truck Design

teeth and chain links resulted in extremely noisy opera-
tion as well as inefficient power application.

During the*first few years, or what we may call the
development period of the American industry, it was
natural to expect American engineers to follow closely
the work of the foreign builders, and Inasmuch as the
field of British development was the easiest to study,
it was to be expected that many of the features of
design that had proven practical in England would be
adopted in this country. It is to the influence of the
English designers that the popularity of the worm
and worm gear driving system can be traced. Police
regulations abroad were such that noisy trucks were
barred from the streets. The rules established by the
larger English municipalities, especially London, were
so drastic that many double-chain-driven omnibuses
were condemned by the authorities because they could
not be made to conform with regulations.

Experience with worm gearing developed a form of
gear drive that was not only remarkably enduring, but
which was silent in operation and which did not become
noisy in service. The completely enclosed worm drive
was also found to be more reliable in the hands of the
average motor truck operator than the chain drive it
superseded. The importance of having a ‘meddle-
proof ”’ construction cannot be over-estimated when one
considers that many companies who disposed of their
horses and wagons in favor of motor vehicles employed
mechanically inexperienced drivers for operating their
trucks. This was the logical thing for these firms to
do inasmuch as their old drivers were undoubtedly
more familiar with their peculiar business conditions
than new and perhaps more mechanically proficient
employees would be.

It is stated that the London General Omnibus Com-
pany has operated something like 3,000 large worm
driven busses on the streets of London and has found
it utterly impossible to strip the gearing, due to the
unusually strong form of tooth presented to the high

" tooth pressure necessary in driving these heavy vehicles.

As far as endurance is concerned, it is important to note
that an average of 80,000 miles has been covered before
any appreciable wear was discernible in the worm
gears.

‘Worm gearing is not only enduring and noiseless, but
is remarkably efficient, as actual tests have demon-
strated that from 90 to even as high as 97 per cent
of the horse-power applied to the worm driving shaft
has been delivered to the road wheels. The sectional
view in one of the accompanying illustrations clearly
shows the method of supporting the worm shaft by
anti-friction bearings and the way the worm gearing
is applied. In all cases the worm is made of hardened
steel and is either triple- or quadruple-threaded, hav-
ing a lead angle sufficiently acute to provide the factor
of reversibility, which is essential in automobile service.
To one familiar with mechanies it will be apparent
that, while it is possible to exert great power and secure
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a great ratio of speed reduction with a gradual pitch
worm, the construction would be almost irreversible.
This factor of irreversibility, while very desirable in
such mechanism as automobile steering gears, would
not be practical under those conditions where the worm
wheel must become the driver ag in coasting.

The worm gear assembly, which is ordinarily com-
bined with the differential gearing, is nearly always
attached to a carrier member which fits into the main
axle housing. Such an assembly 1s shown just above
the sectional view of the worm gear. The reason for
this construction is that it is essential that the worm
gearing be accurately adjusted and that this adjust-
ment be maintained. It is not only important that the
worm should mesh properly, but the center line of the
worm must coincide exactly with the center line of the
worm gear or considerable friction and actual deprecia-
tion will ensue. It was fortunate, indeed, that in the
automobile applications the gear ratios desired, ranging
from a reduction of 8 to 1 in the lighter trucks to
15 or 16 to 1 in the heavier vehicles, were not so
low as to demand gradual pitch single-threaded worms.
As the worm gearing is invariably carried in a casing
that may be filled with lubricating oil, and as there is
no opportunity for grit or dirt to enter, it will be ap-
parent that long life is assured.

Another form of final drive system that is recelving
considerable attention at the present time is a double
reduction axle of the type in which a primary reduction
in speed is obtained between bevel gears, while a second-
ary and final reduction in speed is secured by driving
the wheels through the medium of internal gearing.
It is conceded that internal spur gearing is the most
efficient form, and when it is applied properly to rear
axle construction one obtains advantages that are
worthy of consideration. An internal gear-driven axle,
as can be readily ascertained from inspectlon of the
part sectional view, is a form in which the jack shaft,
which' is ordinarily placed on the chassis frame in the
chain and sprocket drive system, is attached to the
axle—in this instance a non-rotating member on which
the wheels revolve freely. Instead of sprockets at the
end of the live axle shafts small spur pinions are
mounted which mesh directly with the large internal
gears bolted to the brake drums, which in turn are
securely fastened to the wheel hubs. The worm axle is
a built-up form and must be made very strong because
the housing for the driving gearing and axle shafts
must be heavy enough to carry the load as well as
enclosing the transmission members. On large capacity
trucks, a live axle construction becomes of necessity
very massive and correspondingly heavy.

Reduction of Unsprung Weight

It is considered good engineering practice to reduce
the unsprung weight of any motor vehicle as much as
possible, as this lessens tire and mechanical deprecia-
tion. While it is considered essential to ‘use light rear
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axles in pleasure cars, this
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battle as well as in the

the high speed these vehi- 4k WHE‘EL,

cles are capable of attain-
ing. The live axle con-
struction on a pleasure car
is not stressed as much as
the similar construction
would be on a truck be-
cause it is supported by
relatively light wheels pro-
vided with pneumatic
tires. This argument of
minimum unsprung weight
is advanced by those en-
gineers who favor the in- |
ternal gear drive axle. It
is said that the load-carry-
ing axle can be made very
strong without being heavy
as this need not be any-
thing more complicated
than a solid round or
square- bar of standard
cross section, and if made
of chrome or nickel alloy
steel it need not be large

is necessary on account of [
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& more prosaic duty of trans-
porting supplies. A truck
was evolved in which all
| four wheels were dirigible
] for steering and were also
driven by the engine power.
A special form of differen-
tial was used that differed
from the conventional type
in that it delivered the
| power to the wheel or
i wheels that had the most

traction instead of to those
having the least traction
as accomplished by the
ordinary forms.

The only respect in
which the four-wheel-drive-
and-steer truck differs
from the two-wheel drive
is in the construction of
the power transmission
system and of the axle.
These details are clearly
shown in the illustration.
The important point is to

Wheel Spindle

Differential Assembly
o

in diameter. It is also pos-
sible to considerably re-
duce the weight of the
jack shaft. When this is mounted on a chassis it must
be strong enough to withstand some of the unavoidable
twisting to which the motor truck frame is subjected.
When mounted directly on the axle the only considera-
tion is that the jack shaft be strong enough to transmit
the power, since it is not subject to any other strain.

Another advantage in favor of the internal gear drive
system is that it provides more ground clearance than
can be obtained with worm drive axles, even those of
the overhead worm type. On the other hand, owing
to the employment of three sets of gearing for trans-
mitting power, instead of one set, as in the worm-driven
axle, its efficiency is not as high as that of the worm
and worm wheel.

A tendency noted in connection with final drive
systems is the simplifying of the truck chassis by
eliminating radius rods and torque members that were
formerly required with the side chain drive systems.
When the worm drive axle is used, only one torque rod
is necessary if that construction is followed, as this is
usually mounted so its center line coincides with that
of the worm gearing as illustrated. This one member,
which is of substantial cross section, may take the
place of four that were required in some cases with
the chain drive axles. Experience has demonstrated

Constructional details of wheel, axle and change speed gearing of four-wheel drive, steer and brake truck

that, by paying proper attention to spring design, no
torque or radius rods are needed, as not only the driving
but also the braking torque can be properly taken care
of by the springs, if these are of suitable proportions
and mounted correctly. This provides the Hotchkiss
drive which is now becoming so popular on pleasure
cars.

Four-Wheel-Drive-and-Steer Motor Trucks

About three years ago, or two years before the start
of the great European War, the United States Govern-
ment concluded a series of exhaustive tests on motor
trucks for army use. While the rear drive truck of
commerce proved adequate for doing much of the work
incidental to army transport service, its efficiency was
found to rapidly decline when the highways were poor
or entirely lacking as in cross country work. The
standard four mule army team was taken as a basis
of what a motor truck should be able to accomplish.
The result of this development, which was made with
the cooperation of the engineers of a pioneer automobile
manufacturer, was that the Government experts de-
cided that the four-wheel drive principle was the only
system of power transmission capable of doing all of
the work demanded of a motor truck on the field of

have a system of power
transmission to the wheels
that will make it possible
to swing the wheels around for steering without inter-
rupting the drive or reducing the efficiency of the brak-
ing functions. This is easily accomplished by mounting
the wheel on a spindle of special form, this member
being provided with suitable bearings for supporting
a spur-driving pinion and also having the retaining
studs necessary for carrying the braking mechanism.
The special wheel carrier member incorporates a yoke
of the inverted Elliot type which swings on a one-piece
drop forged axle member similar in construction to
that used on practically all cars. The differential and
drive gearing is secured to the non-rotating axle
member. The power is transmitted from the differential
gear by means of shafts attached to universal joints
which drive the small pinions carried by the wheel
spindle carrier plate. These pinions mesh with internal
gears attached to the wheel. The universal joint permits
the wheels to be moved for steering and at the same
time transmits the power in a positive manner,

A special form of change speed gearing is necessary
as outlined. This follows the construction of the ordi-
nary form of positive clutch gear, having the gear teeth
always in mesh except that it has a supplementary
shaft driven by a silent chain from which power may be
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Representative road tractor and some of its novel structural features, as well as typical trailers that may be drawn by a single tractor unit
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Saving the Car by Careful Driving

Some of the Evils of an Excess of Caution

LMOST any person of average intelligence can
learn to drive a car—that is he can steer it, in-
crease its speed, slow it down, and stop it fairly well.
No particular gift is required to master the various
controls; in fact, the large increase in motor car acci-
dents may be due to this very ease with which
a modern motor car may be made to obey its masters.
But, simple as may be the essentials of driving, the
control of a ecar in its most perfect form—that which
will save the mechanism, reduce the danger of acci-
dents to a minimum, and which will result in a smooth,
steady flow of power without jolt or jar—is only to be
obtained after a thorough study of the car and an
experience based on a practical knowledge of its
mechanism.

There may be two kinds of driving : that which saves
the car and its mechanism, and that, which, by its very
conservatism, reduces the possibilities of mishaps to a
minimum. The two should go hand in hand. The
driver who is careful of his mechanism should be
equally careful of human life. But such is not always
the case; the driver who applies his brakes suddenly
from very evcess of caution may make matters far
worse by causing the car to skid, when careful driving
would have brought it to a stop with less danger to the
occupants and less wear and tear on the mechanism.

It is well for every driver to remember that the
gasoline engine is a high speed machine; it can develop
its maximum power only at a rate of speed varying
from fifteen hundred to twenty-five hundred revolu-
tions per minute, and to expect it to duplicate the per-
formance of a steam engine or electric motor is absurd
and indicates gross ignorance on the part of the driver.
- It is to overcome this inherent defect in a gasoline
motor that the various speeds or gear ratios are pro-
vided. By means of these, the engine speed may be
maintained at a fairly constant rate for various speeds
of travel of the car. Obviously, therefore, these speeds,
or gear ratios, were intended to be used whenever the
load to be overcome by the rear wheels reaches a point
at which the motor begins to labor. But the remark-
able performances of some of the modern cars on high
gear have caused many amateur drivers to believe that
their cars also should be capable of similar perform-
ance, with the result that there seems to be an antag-
onism toward gear changing that is, at best, a harmful
superstition from the viewpoint of the motor, gears,
rear axle and other parts subjected to the greatest
strain.

When the newly-initiated driver operates a car, he
feels that the first point to remember is the operation
of the brakes, so that it may be brought to a stop
quickly. It may seem to be a simple matter to follow
the instructions of his teacher and “push with both
feet, and grab the emergency brake lever,” and doubt-
less some of the expected results will be accomplished.
But, as in all other departments of motor car driving,
there is a right and a wrong way to operate the controls
and to time the relative actions with each other.

In bringing the ear to a stop in this manner the
amateur driver is not only inducing undue wear on the
brake linings, but is losing a most valuable ally. The
motor itself when allowed to slow down of its own

accord, as it will do when the foot is removed from

the accelerator and is placed on the brake, will serve
as a drag on the car that, without the creation of un-
due friction, will materially assist in bringing the
vehicle to a stop. Therefore, the expert driver Wi}l not
push out his clutch until the car has been brought
down to the spéed at which it would be driven with the
motor running in its throttled condition. With the
majority of cars such a speed will be in the neighbor-
hood of five or six miles an hour. Below this speed
continued application of the brake without release of
the clutch would stall the motor and would represent
the dead line at which the driver would demonstrate
his inexperience rather than his experiness.

The effect of the motor when used as a brake must
not be lost sight of when conditions are such that a
skid is liable to occur at any moment through inexpert
handling of the car. The majority of skids occur when
the rear wheels are locked, due to the sudden applica-
tion of the brake. Naturally, the rear wheels lock
more easily on a slippery surface when the traction is
greatly reduced than is the case on a hard and dry
surface, but the wheels cannot lock if the clutch is
engaged and the motor is still revolving. Consequently,
this method of stopping the ear without releasing the
clutch will reduce its speed quickly, the motor in the
meantime acting as a drag, but without allowing the
dangerous lock to take place.

But, if the use of the motor as a brake to prevent

By H. S. Whiting

skidding is advisable on a level, it is more so when
coasting down a hill, the road of which is liable to
be slippery. A hill of moderate incline will need
only the braking effect of the motor in high gear to
hold the car speed down to the proper limit, without
applying the brake severely. If the hill is somewhat
steeper, however, the motor will serve as a more effec-
tive brake if the second gear is engaged for as the power
at the rear wheels is increased through the medium of
a lower gear, so is the resistance offered by the motor
at the rear wheels increased in the same proportion.
Few hills there are which, with the transmission in
lowest gear, will cause the car to coast faster than
seven or eight miles an hour even without the appli-
cation of the service or emergency brake. On long
hills, the use of the motor as a brake in this manner
will not only give the driver perfect control of his car,
but will prevent dangerous skids on short turns and will
save the linings of both emergency and service brakes.

Regardless of the astonishing performances of multi-
cylinder motors on high gear, the transmission will
always be a part of the gasoline propelled automobile;
although shifting may be reduced, it can never be elim-
inated. The clutch is the conneeting link between the
motor revolving at any given speed and the transmis-
sion, which may, at times, be inert. When this is the
case, or when the difference in speed between the motor
and transmission is great, the clutch should be engaged
gently. But by so manipulating the throttle and the
gears that the car speed and engine speed always bear
the proper relation to each other, shifts may be made
almost without releasing the clutch, or at least so
quietly and gently that the occupants of the car would
scarcely know that a gear entered into its construction.
To drive in this manner, however, the operator must
bear in mind that the motor turns rapidly for slow
speeds of car travel on low gear; that the speed of the
motor is somewhat lower for the same speed of the car
in second gear; and that on high or direct drive the
car travels faster for the same number of revolutions
of the motor. The difficulty that many motorists en-
counter, when shifting from a high to a lower speed, is
due to the fact that the momentum of the car from the
previous high gear driving is so great that the rear axle
is turning faster than the gear about to be meshed,
which is driven by the motor. A change to second gear
should never be made when the car itself is traveling
faster than ten or twelve miles an hour, and even
under these conditions the motor should be speeded up
somewhat before the change may be made without tha
danger of stripping the gears. Similarly, a change to
low gear should never be made when the car is travel-
ing- faster than four or five miles an hour. And even
the driver who believes that at the end of a long coast,
when he has disconnected the motor by throwing the
transmission in neutral, he can again start it by throw-
ing into high, will find that such a practice is attended
with the danger of broken gear teeth, for the trans-
mission itself under these conditions is not revolving
at sufficient speed to accommodate itself readily to the
speed at which the car is coasting. If a starter is em-
ployed, the motor may be run and speeded up slightly
to the required point to correspond to the speed of the
car at the time that the transmission is again engaged.

One of the most difficult points connected with the
proper operation of a car is the proper setting of the
spark for different conditions of operation. Some cars
are provided with a set spark which permits of no
variation, while others are equipped with a device
which causes the time of the spark to change in ac-
cordance with the speed of the car. The last named,
or automatic type, however, is also provided with a
control by means of which the driver may exercise
some authority over the time at which the charge is
ignited. The spark should be kept in its advanced posi-
tion whenever the motor is driven fast, provided the
rear, wheels are not overloaded. As soon as the motor
begins to labor, however, due to the existence of a
grade or mud, the spark should be retarded to the point
at which the motor runs smoothest. It is especially
necessary to retard the spark when climbing a hill on
high gear if the momentum of the car at the beginning
is not sufficient to enable the motor to maintain its
speed. The spark should also be retarded before accel-
erating the car if it is to be run slowly on high gear,
for the increase in speed represents an added load on
the motor, which cannot be cared for if ignition occurs
too. early in the stroke.

It was pointed out in a preceding paragraph that
the worst skids occurred when the rear wheels are
locked. The brakes of a modern car are so well de-
signed that the wheels may be locked by the sudden
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application of both the service and emergency brakes,
even though the road surface be hard and dry. On any
road surface, however, if the emergency stop is neces-
sary, it is well to apply both brakes simultaneously
and then to release them slightly in order that the con-
tinued tension will not cause the wheels to slide. The
temporary release of the brakes and their subsequent
application will serve to keep the wheels revolving
with the aid of the motor so that the car may be
brought to a stop on even the slipperiest surface with-
out great danger of skidding.

The man who can operate his car principally with
the steering wheel and throttle, using the brakes and
clutch only for usual conditions, such as a sudden stop,
shifting gears, and the like, is the man who not only
will obtain the longest service from his car, but who
will have the smallest number of accidents recorded
against him. If the throttle is closed in time, the car
may coast to a stop in about double the distance that
would be required to bring it to a standstill were the
brakes jammed on. The fifty or a hundred feet gained
by maintaining the speed of the car until necessary to
apply the brake suddenly will be more than offset by
the wear on tires, brake bands, gears, and other moving
parts of the motor.

The Current Supplement

N interesting story in the current issue of the

SCIENTIFIC AMERICAN SUPPLEMENT, No. 2087, Janu-
ary 1, 1916, tells about Building a Big Earth Dam
in California, and there are several excellent illustra-
tions showing some of the methods employed. A
Psychological Analysis of Stuttering is an attempt to
explain this annoying defect in speech, that may lead
to preventative and curative methods. French Life-
saving Helmets illustrates and describes the ancicnt
piece of armor that has been recently revived among
the armies of Europe. The Transformation of Pure
Iron discusses certain physical properties of the metal
in relation to the theories of allotropy. Protective
Coatings for Metals is a useful review of the various
processes in use for protecting metals from oxidation.
Some Noted Zodlogical I'arks tells something of the
history of the gardens of the Zoblogical Society of
Philadelphia, and is accompanied by a number of at-
tractive pictures and a plan of the grounds. The Hard-
wood Distillation Industry gives an outline of the
processes employed, and points out what the technical
chemist has done in its development. A New Method
of Mining Coal describes and illustrates the surface
working method that has recently been adopted in
several parts of the country, and calls attention to the
devastation that it is responsible for. Rifle Fire il-
lustrates how small arms are employed. in attack and
defense. Electric Activity in Ore Deposits describes the
complicated conditions that prevail underground, and
which would have to be met in any system of electric
exploration. There are also articles on The Effect of
Smoke on Trees, A Method of Detecting Various Min-
eral and Alkaloid Poisons in Water, The Electrical
Universe, The Cause and Cure of Pellagra and other
valuable matter.

Preserve Your Papers: They Are of Permanent
- Value
BY taking a little trouble, when a paper first comes
to hand, it may be preserved to form a permanent
and valuable addition to the reading matter with which
everyone should be supplied. We furnish a neat and
attractive cloth board binder, which will be sent by
mail, prepaid, for $1.50. It has good strong covers,
on which the name SCIENTIFIC AMERICAN or SCIENTIFIC
AMERICAN STUPPLEMENT is stamped in gold, and means
by which the numbers may be securely held as in a
bound book. One binder may thus be made service-
able for several years, and when the successive vol-
umes, as they are completed, are bound in permanent
form, the subseriber ultimately finds himself, for a
moderate cost, in possession of a most valuable addi-
tion to any library, embracing a wide variety of scien-
tific and general information, and timely and original
illustrations. Save your papers,

Boring for Oil in Australia

IT is probable that at an early date the oil produced

from the shale deposits in the Gladstone district of
Queensland will be available. The particular area on
which the operations are being conducted is in the
neighborhood of Lowmead, near Baffle Creek, in the
Gladstone district. Bores are now being sunk for a
company which has leased the land. At 173 feet in
one bore a thick bed of shale was penetrated. An
American company has offered to build a plant for
recovering crude oil from shale.
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Sectional diagrams of a sleeve-valve motor, showing position of valves during the different periods of the cycle

The Knight-Type Sleeve-Valve Motor

A Revolutionary American Invention That Has Been Widely Adopted

HE first sleeve-valve motor was constructed by
Charles Y. Knight in Chicago in 1903. The inven-
tor sought to devise an internal-combustion engine
with positively actuated valves, instead of relying on
cams and springs, as in the case of the present-day
poppet valve, or upon a combination of suction and
poppet valves, as was common in the early period of
gas engine development, having in mind the basic prin-
ciple of the steam engine—positively operated valves.
To use this principle in a gas engine, he developed
a sleeve that moved up and down between the piston
and cylinder wall, and had openings or ports cut in
the sleeve registering with ports of equal size in the
cylinder wall. The opening and closing of these ports,
with relation to the position and direction of travel
of the piston controlled the distribution of the gas.
This first motor using the single sleeve principle was
fairly successful, but some trouble was encountered be-
cause of the uneven operation of the sleeve. To provide
the proper timing it was necessary to give the sleeve
extremely rapid travel between valve openings, yet to
greatly reduce the speed
when the ports were in
register. Because of the
difficulty in providing suffi-
ciently large openings it
was found advisable to use
an auxiliary exhaust port
in the lower part of the
sleeve, the piston uncover-
ing this port while travel-
ing down on the explosion
stroke. After many at-
tempts to overcome the dif-
ficulties presented by the
single sleeve design,
Knight conceived the idea
of using two sleeves, and
in 1904-1905 produced the
engine much in its present
form. During the two suc-
ceeding years he further
developed his engine, and
endeavored to interest
American manufacturers,
In this he was unsuccess-
ful, but during 1905-1906
produced 150 complete cars, -
~ which by their successful
operation vindicated the
sleeve-valve principle.
American manufacturers,
however, were not im-
pressed, and in 1907 Knight
went abroad upon the in-
vitation of the Daimler
Company, Ltd., Coventry,
England, which company
the following year placed the Knight car upon the mar-
ket, utilizing Knight’s principles and ideas with but
minor changes. The action of the Daimler Company
was followed shortly by the adoption of Knight’s in-
vention by a number of European manufacturers.
The sleeve-valve motor differs from the ordinary au-
tomobile engine in four distinct ways: the valving, the

eccentric shaft

Silent chain drive for
generator and magneto

Water-jacket in cylinder head

Inlet ports in cylinder and sleeves

Intake manifold

Silent chain drive for

shape of the combustion chamber, the location of the
spark plug, and the machining of all surfaces form-
ing the combustion chamber. In practically all other
respects, the sleeve-valve ‘and the poppet valve have
much in common. The sleeve-valve designer has the
same freedom as the poppet-valve engineer in the bore
and stroke of the motor, the number of crank-shaft
bearings, the type of lubrication system, the choice be-
tween timing chains and gears, thermo-syphon, or
pump cooling, etc., and has a very great advantage in
that the size of the cylinder does not hmlt the size of
the valves. .

The sleeves of the Knight type motor are concentric
shells of cast iron, of the same material as the cylinder.

"The outer Sleeve is surrounded by the cylinder and

the inner sleeve becomes the active cylinder wall, the
inside diameter of the inner sleeve being, of course,
the effective bore of the motor. The inner sleeve is 9 /64
inch in thickness, the outer 7/64 inch. The sleeves are
driven by small connecting rods actuated by an eccen-
tric shaft, which shaft takes the place of the cam shaft

Junk ring to hold compression

Inner sleeve
Spark plug

Outer sleeve

Sectional view of the Knight-type sleeve-valve engine

in the ordinary L-head design of poppet-valve motor.

The eccentric shaft runs at one half crank shaft speed,
and the travel of the sleeves is less than one ninth that
of the piston. In the case of an engine having a stroke
of 414 inches, the sleeves travel 29/32 inch to each up-
and-down stroke of the piston, which, of course is 9
inches for this engine.
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Exhaust ports in sleeves

The valve ports are the same size in both sleeves,
which register exactly at the time of full opening. The
fit of the sleeves, while snug, is not tight enough to
present any difficulties either in manufacturing or as-
sembling.

A feature of the Knight type motor is the wide ex-
panding ring (known as the junk ring) located in the
cylinder head, and pressing outward against the inner -
sleeve. This junk ring plays an important part, for
it seals the combustion chamber on the compression
stroke, protects the valves at time of explosion, and
carries off the heat of the inner sleeve when the latter
travels to position behind the ring. Above the junk
ring is located a smaller ring, intended to prevent fur-
ther passage of any gas which may have been forced
through the opening in the junk ring during the period
of compression.

The intake opening results from the operation of the
two sleeves only, the inner traveling up, and the outer
down, the upper edge of the inner sleeve port, and the
lower edge of the outer sleeve port traveling away
from each other, and call-
ing into play the full open-
ing of the port, the valve
opening at 615 deg. after
top center, and closing 45
deg. after lower center.
The intake port when clos-
ing, however, depends upon
the action of the inner
sleeve in its relation to the
junk ring, the outer sleeve
taking no part in closing
the valve, as it travels be-
hind the inner sleeve. The
travel of the lower edge of
the port in the inner sleeve
to its position behind the
junk ring closes the port,
and the pressure of the
ring against the inner
sleeve seals the combustion
chamber. From this it will
be noted that the sleeves,
in so far as their re-
lations with each other
are concerned, have noth-
ing whatsoever to do with
retaining the compression.
The junk ring seals the
chamber above, just as the
piston rings seal it below
(the inner sleeve being
also the active cylinder
wall), and the outer sleeve
serving merely as an auxil-
iary in the proper func-
tioning of the valves. In
this connection it is interesting to observe the assistance
which the inner sleeve gives to the piston on the two
strokes or cycles, during which the piston is called
upon to perform its greatest work—namely, compres-
sion and explosion. During compression when the pis-
ton is laboring to compress the gas, and hence exert-

(Concluded on page 40)

Exhaust manifold
Qiling grooves

Connecting rod operating
outer sleeve

Connecting rod operating
inner sleeve

Eccentric shaft
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Adjustable color screen for protection
against headlight glare

Sectional views of an oil pump, driven by the valve mechanism of an engine,
showing the parts at the moments of intake and pumping the oil

An electric heater that is designed for warm-
ing the power plant of an automobile

New Accessories for the Automobile

Offerings for 1916 as Numerous and Diversified as Those of Previous Years

UTOMOBILE accessories for the 1916 season may
be said to be as numerous and ingenious as those
of any previous year. While the greater part of the
offerings are in the form of improvements over existing
articles, not a few may be considered distinct novelties.
While practically all the large and many of the small
cities have ordinances forbidding the use of blinding
headlights, in many parts of the country, along open
roads, there is no prohibition, and consequently night
driving is often .made dangerous by the headlights of
approaching cars dazzling the driver. To prevent this,
a goggle manufacturer is making a goggle the upper
"half of which is colored, so that when bright lights
approach the driver has but to tip his head slightly to
bring the colored portion in the line of vision. The
lenses are of glass, in one piece—not two pieces
cemented. The same company also makes a goggle of
a transparent composition, colored above. The com-
position is like celluloid, but will not burn.

Another form of protection against the blinding
headlight uses the same principle, namely, that of a
color screen. This accessory, however, is put on the
windshield and consists of a circular amber colored
disk of glass that is clamped to the top of the wind-
shield in front of the driver. When a car approaches
at night, it is only necessary for the driver to bring
the disk in position between his eyes and the coming
headlights. The device is easily attached to any wind-
shield by means of a screw clamp.

Use of one of the valves of the automobile motor'

for driving an oil pump is made by a western company.
The device is designed for a car that does not have a
force feed system of oiling, nor any very convenient
way of driving an oil pump. It is attached to the side
of the motor in place of one of the valve cover plates
and has a small pump piston. The piston is operated
by a levered rocker arm, which in turn is operated by
an arm attached to the valve stem. As the valve goes
up and down, the rocker arm drives the oil pump piston
in and out, circulating the oil.

It is fully possible to heat a closed automobile and
even a touring car, when the rain curtains are down,
from the exhaust of the motor. One of the large parts
manufacturing companies is now introducing an ex-
haust heater which has proved successful in use this
winter. The heater simply consists of a copper tube
radiator installed in the floor of the tonneau, through
which part of the exhaust gases pass. A valve is pro-
vided to regulate the flow of the gases. There is also
a vertical radiator to place against the heel board of
the seat in the case of a coupe or runabout.

Another new device is one for keeping the motor
warm. It operates by electricity and consists of a
small metal cylinder containing an electric heating
element. It is simply placed under the hood of the
car and the current turned on. The heater is 214
inches in diameter and 6 inches long, and consumes
100 watts. It may be attached to any lamp socket.
At ten cents per kilowatt hour, it costs one cent per
hour to operate, and on lower rates a corresponding
lower cost. )

Air may also be used to fill the grease cups and trans-
mission and differential cases with grease, and among
the new accessories two different devices employing this
agent are offered. Ome is a conventional grease gun
in shape and construction, but instead of having a rod

FOR N
PROTECTION

AGAINST SUNLIGHT
AND HEADLIGHT

4

Four popular automobile accessories

1. Goggles designed for protection against headlight glares.
2. Grease gun operated by air pressure. 3. Time piece that
may be mounted on the steering wheel frame. 4. Spark plug
of ram-rod design.
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and handle connected to its piston, it has an air
chamber. When pressure is applied by means of air,
the grease is forced out without any effort on the part
of the operator. The rapidity of flow depends on the
viscosity of the grease and the pressure of air, but it is
stated that comparatively little pressure is necessary.

When a man drives a car, it is virtually impossible
for him to take out his watch to ascertain the time.
Even when there'is a clock on the dash ‘it is not always
easily seen, especially at dusk or in the night. There
is now on the market a watch that is screwed directly
in the center of the steering wheel, where it may be
seen at a glance. To the back of its case is fastened
a nut, similar to the one on top of the steering post, and
the new nut bearing the watch is simply substituted for
the old.

Spark plugs must have their points cleaned of carbon
occasionally, and often it is necessary to prime the
motor. These two operations are combined in one in
a new spark plug of unusual construction. It has its
central electrode in one piece and removable from the
plug shell by simply giving it a short twist to open a
lock joint. The electrode may then be removed, just
like a ramrod from a gun. There is then presented a
clear passage into the motor cylinder for priming with
gasoline, and the central electrode may be easily
cleaned in the hand. To clean the points on the plug
shell within the cylinder, an ordinary pipe stem cleaner
is moistened in gasoline and run through the shell.
The plug greatly facilitates cleaning and priming.

Now that air pumps driven by the car motor have
placed at the disposal of the motorist a plentiful supply
of air at high pressure, air is beginning to be used for
purposes other than the inflating of tires. In addition
to furnishing a means of cleaning the upholstery, air
may now be used to jack up the car. An air jack made
for this purpose will lift the heaviest car with only
80 pounds pressure to the square inch from the air
pump. Even when a power pump is not on the car, a
Land pump may be used. It is stated that seven strokes
of the usual hand pump will lift the average car. The
jack weighs six pounds and is only four inches in
diameter,

Because it is a nuisance to carry into the restaurant
or theater or office or home all the coats, robes, suit

.cases and other articles that are carried in an auto-

mobile, many motorists leave them in the car. This
gives an opportunity that the sneak thief is not slow
to take advantage of. In order to prevent his making
off with such things, there is a robe lock that clasps
about the robe rail and anything that may be on it.
It has jaws that grip tightly and that lock in any posi-
tion. An easily-operated combination dial releases the
jaws, ‘

Complete protection for all but the head, shoulders
and arms of the driver of the open car is afforded by
a new robe that covers the top of the driving compart-
ment from the top of the dash to the back of the seat.
It thus allows full freedom of movement for the driver’s
feet and also an air space for the heat from the motor
in front to warm through the dash. The robe is pro-
vided with straps and fasteners by which it is held
tightly to the dash and the side of the body.

Many a man’s wife drives his car just as well as he
does, but with much inconvenience in reaching the
pedals which may be just right for the husband but
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Automobile jack operating on 80 pounds air pressure
supplied by the car’s. power pump

almost out of reach for the wife. Such couples are
offered an ingenious double pedal attachment in which
a second pedal may be placed above the original pedal
at any desired height. The device is simply clamped to
the original pedal without any drilling of holes. Both
pedals are left free for use by the two persons. When
the wife drives, she takes the upper and higher pedal
pad, and when her husband is at the wheel, he uses the
original pedal.

Due to the almost universal condemnation of blind-
ing automobile headlights and the consequent dimming
of them, they have become almost useless as long dis-
tance touring aids at night. The dimmed headlight
will not throw a sufficiently strong beam. This, coupled
with the need for some movable searchlight, has
brought forth the hand searchlight, which almost dis-
appeared when electric headlights became powerful.
The present searchlights, however, are not like the old
clumsy ones of a few years ago. They are small, high
power lamps, utilizing nitrogen-filled bulbs of high
candle power but low current consumption. It is claimed
for one of them that it gives such a strong, hot ray that
is so well focused that a cigarette may be lit in it.

Many motorists would install motor-driven air pumps
on their cars were it not for the expense of applying
them to the motor, due to the difficulty of finding a
suitable base on which to mount them and of providing
a practical means of driving them. A most simple
motor-driven air pump has just appeared. It takes the
place formerly occupied by the starting crank, which is
now absent in most cars, due to the use of self-starters.
The pump is simply inserted in the crank hole until a
clutch on its driving shaft meets the end of the motor
crankshaft. It is then tightened in place by means of an
expanding sleeve, The pump will develop over 100 pounds
pressure and may be had in models to fit any car.

A novel device in which air is used to deliver grease
takes the form of a bucket in which air pressure is
created by screwing down a handle attached to a
threaded rod bearing a piston. The bucket is most
versatile, as it has two compartments in which two
different kinds of grease may be carried. In addition
to discharging the grease contained within itself, it may
be used to suck out the used and dirty grease from a
differential or transmission case and deliver it into a -
third receptacle. The bucket is also self-measuring and
will dispense grease by pounds and heavy lubricating
oil by quarts.

It is always a problem to dispose of the sixth pas-
senger in a five-passenger car and the ride is never a
matter of comfort for the sixth person and his or her
companions unless an extra seat is carried. One of the
newest seats is unusual in that instead of being placed

Heater utilizing the exhaust gases of the power plant,

installed in the tonneau floor

loosely on the tonneau floor, it is hung on the side of the
body or on the door. This gives it a firm support and
prevents it from dancing about as the car bounces over
uneven roads. The seat is strongly made and has its

frame well padded where it fits over the door, to pre-
When not in use

vent marring the varnish or leather.

Combination lock that may be used for safeguard-
ing robes, coats, luggage and other articles

it folds into a small space and can be put away.

The original mechanical automobile’ starter worked
by air pressure, yet it is startling to hear that a lead-
ing company in the automobile industry is returning to
air pressure as a starting agent at this time when elec-
tric starters reign supreme. The new starter, which is
sold separately as an accessory, is distinguished in that
it simulates hand cranking in its application of power
to the motor crankshaft. Instead of turning the motor
over continuously until it starts, it spins it only a few
revolutions at a time. This is due to the use of a so-
called “bat-wing” piston, which travels around in a
ring-shaped cylinder, from one side of a stationary head
to the other. An air pump and tank are parts of the
system.

New Dry Dock for Rotterdam
N automatic dry dock for a ship building concern
at Rotterdam has been recently completed and
transported to its destination. As the dock was too
bulky to pass the locks of the North Sea Canal, it has
been built on land at Schellingwoude, outside the
Orange Locks, and after completion towed to Rotter-
dam by way of the Zuider Zee, past Helder.

The dock consists of three sections, coupled together
and admitting of being uncoupled. Its end sections
are pointed. It has eight water-tight cross bulkheads,
three water-tight bulkheads lengthwise, and four
water-tight coupling. bulkheads, constituting the two
coupling chambers. The dock will be provided with
three main pumps of 90 horse-power each permitting of
joint or separate operation. Besides these there will
be three wash pumps, each provided with a motor of
35 horse-power. All pumps are of the centrifugal type
with vertical axle. The pumps are to be worked from
a service building on the dock of the air compartment
of the middle section of the dock. Here, also, are the
main switchboard, the water indicator, and the air
compressor with its motor. The new dock has a lift-
ing capacity of 12,500 to 13,000 tons and can accom-
modate ships measuring up to 13,000 ‘registered tons.

Content of Gasoline Vapor in Air Determined
WO methods of determining the content of gasoline
vapor in air have been the subject of experiments

and a report by the United States Bureau of Mines.

In one the mixture is introduced into an exhausted

glass vessel, is cooled at the temperature of liquid air,

the air is removed, and, finally, the partial pressure

of the gasoline vapor is measured by means of a

manometer attached to the liquefaction bulb. The

second method consists in burning the gasoline vapor
in oxygen and from the contraction and carbon dioxide
produced calculating the percentage of gasoline vapor.

Seven of the most novel accessory offerings for the 1916 season

1. Special blanket for the driver of an open car.
%hel place of the discarded crank handle.
ools.

2. Auxiliary
5. Bucket pump for
7. Working parts of compressed air engine starter.

edal for facilitating the drivin
1ling or removing grease and o

of cars by women.
in differential cases.
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3. Adjustable electric searchlight.

4. Power-driven tire pump that occupies

6. Folding seat that may be attached to the automobile body without
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Electric Starting and Lighting Systems

Their Proper Care

EFORE considering the subject of starting and
lighting system maintenance, it may be well to out-
. line briefly the characterization of the main classifica-
tions into which the legion of such systems may be
grouped. Though many different forms and combina-
tions of devices have been contrived to secure the auto-
matic motor starting feature, practically all of the sys-
tems operate on the same basic principles. If the fea-
tures of the leading systems are described it should
not be difficult for the autoist or mechanic to familiar-
ize himself with the arrangement of any system that
differs only in points of minor detail.

Essentials of an Electric Starting and Lighting System

The standard equipment must include three main
components—namely, the current producer which is a
small dynamo driven by the engine, and which is used
to generate electricity for charging the storage bat-
tery; a specially constructed secondary battery to act
as a reservoir for the current generated by the dynamo,
and a starting motor which may be mechanically con-
nected with the engine and electrically coupled to the
storage battery when it is desired to turn the engine
crankshaft through the initial phases of its cycle of
operations.

It is possible to combine the current producing and
engine starting functions in one instrument. This
may be a single machine, having only one set of wind-
ings on the armature and one commutator, or it may
be a combination instrument having a double wound
armature and two commutators. Either of these are
called “one unit” machines. If the starting motor is
one device and the generator a distinct
appliance, the system is called a “two
unit ” type. Some forms have been de-
vised in which the generator is mounted
in the same casing as the starting mo-
tor, and these have been erroneously
called “one unit” machines. It will be
evident that in any system where the
starting motor and current generator are
electrically distinct, we have a ‘“two
unit ” system.

In addition to the three main compo-
nents just named, various accessories are
necessary to control or distribute the
electric current. These include switches,
current measuring meters, connectors and
wiring, protective circuit breakers or fuse
boxes, automatic voltage regulators, cut-
out relays, and the current consuming
devices.

The electrical starting and’ lighting
systems that have received general ap-
plication wusually operate on 6-volt current, although
some of the one unit systems require 12- or 24-volt
storage batteries. The 6-volt system is generally fa-
vored, because the lamps designed to operate on that
voltage use more substantial filaments than those of
higher voltage and are not so fragile and subject to
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breakage from the inevitable vibration that is present
in an automobile. Another advantage of a 6-volt sys-
tem is that it is much easier to obtain replacements
if any of the units become defective through wear or
accident.

The One Unit Type of Starting and Lighting System

In referring to a system as a ‘“one unit” system
of lighting, starting and ignition, one means that all’
of these functions are incorporated in one device as
shown in one of the accompanying illustrations. The
feature here is the combined motor-generator which
is an instrument having one set of field magnets and
a double-wound armature provided with two commuta-
tors. When the armature is driven from the engine the
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Sectional view of a heavy duty storage battery for automobile starting and lighting

service, the method of charging such a battery of six-volt
rating, and a hydrometer syringe

device -generates electric current which flows to the
storage battery. An overrunning clutch is interposed
between the driving shaft: and the armature at both
engine and starting ends. ! If it is desired to start
the engine, an intermediate reduction gear is moved
into engagement with a large gear cut on the flywheel
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CHARGING FROM
ALTERNATING CURRENT

periphery and simultaneously a brush is pressed on the
motor commutator which permits the storage battery
current to flow through the machine and make it an
electric motor. In this case the armature revolves at a
high rate of speed and the forward overrunning clutch
breaks the driving connection .that normally exists be-
tween the pump shaft and the armature. Similarly, as
soon as the engine starts, an overrunning clutch mounted
in the intermediate reduction gearing releases the drive
and permits the clutch at the front end of the machine
to become operative and drive the armature at the
slower ratio of speed necessary to generate current
for charging the storage battery. As will be apparent
this system is simpler, both mechanically and electric-
ally, than the “two-unit” system, which is also illus-
trated. The latter is depicted in such a way that the re-
lation the various parts bear to each other and the
automobile chassis parts can be easily recognized.
Practically all the time that the automobile power
plant is in action, current is being produced by the gen-
erator, and delivered either to the storage battery or to
the various current consuming units, such as the ignition
system, electric horn and lamps. The surplus current is
accumulated in the storage battery and is'kept in reserve
for starting the engine or lighting the car when the
power plant is not in operation or for ignition and
lighting when the car is being operated at such low
speeds that the cutout of current regulating devices do
not permit the current from the generator to flow to the
storage battery or to the current consuming units.

Storage Batteries for Automobile Use

The storage batteries devised for engine
starting purposes or for car lighting sys-
tems must be of special design and large
capacity in order to withstand .the high
discharge rate necessary to operate the
starting motor and at the same time
capable of rendering efficient service un-
der the severe vibratory stresses and
unusual operating conditions incidental to
automobiles. It is important to install
the storage battery in an accessible loca-
tion in order that it may receive the atten-
tion necessary. The best practice is to set
the' storage battery in a substantial carry-
ing case under the front seat, on the run-
ning board or under the tonneau floor
boards.

Practically all cells are provided with
an expansion chamber, which receives the
gas evolved during the charging or dis-
charging process, and also a combined
gas vent and filling plug to prevent the
accumulation of gas pressure. This filling plug is re-
movable to permit inspection of the battery interior and
to make possible the additon of electrolyte if the cells
are emptied or distilled water to replace the liquid lost
by evaporation. As will be noted in the illustration, the
hard rubber cell jars are carried in a substantial
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wooden case and after the cell covers have been put in
place the entire top of the wood box is sealed with a
compound of pitch and other ingredients which not only
acts as an electrical insulator, but which also prevents
escape of gas or the splashing of liquid, as well as form-
ing an intimate bond between the cells that prevents
movement of these relative to each other or the carry-
ing case.

The Electric Starting Motor

The starting motor which replaces the ordinary hand
crank is usually a series-wound machine of simple
_ design. The construction of the starting motor is prac-
tically the same as that of a dynamo except for the size
of the windings which are designed for the passage of
the large amperage current necessary to produce proper
starting torque. In other respects the starting motor
and dynamo operate on practically the same principles
except that one instrument is a reversal of the other.
In order to obtain a high power output from a small
low voltage starting motor it is necessary to revolve the
armature at a rate of speed ranging from 2,000 to 2,500
r.p.m. As it is not necessary or, in fact, possible to
turn the engine crankshaft faster than 150 to 200 r.p.m.
when starting the engine, a speed reduction gearing is

introduced between the starting motor and the engine

crankshaft. The reduction is usually about 20 to 1,
which means that the starting motor armature will re-
volve 20 times to produce
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transmit power to the generator armature shaft. The
combination of the centrifugal governor and clutch auto-
matically limits the speed of the dynamo armature to
a predetermined number of revolutions. This results
in the current generated being held to a required
amount independently of the speed of the engine or car.
The governor minimizes overheating the generator or
overcharging the storage battery at high engine speed.
The electrical system of governing does not materially
influence the generator speed but controls the current
output by means of armature reaction, a bucking coil
or resistance or a reversed series field winding. Re-
gardless of the system of governing used, these usually
permit a maximum generator output of from 10 to 12
amperes, though the normal charging current is less
than this.

In practically all systems an ampere meter is mounted
in connection with the operating switch or at some con-
venient point on the dash where it may be readily in-
spected by the operator. This is joined to the storage
battery in such a way that it indicates at all times the
amount of current being delivered to the battery or
the amount drawn from that source. If the indicating
needle of the ampere meter points to the left of the zero
on the scale it means that current is being furnished to
the consuming units and that the battery is discharging.

Another important element is the lighting switch
which is always mounted at some point within con-
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should mnever get below the top of the plates.

The vent plugs are removed to add the distilled water,
which may be introduced with a syringe, and should
always be screwed down tight after filling. In warm
weather, the battery cells should receive distilled water
every week and once every two weeks in cold weather.
Never add acid to the solution and do not use any water
known to contain even small quantities of salts or
mineral matter of any kind. If distilled water is not
available, melted artificial ice or fresh, clean rain water
may be used. The water should be added at regular
intervals as recommended even though the battery may
apparently function correctly without it.

The best way to determine the condition of the bat-
tery is to test the specific gravity of the solution in
each cell with a hydrometer. A convenient time to do
this is when water is added, but the reading should
always be taken before any water is introduced into
the cells. Specific gravity readings are made with a
hydrometer syringe of the type shown. To take a read-
ing with this instrument, insert the end of the rubber
tube in the cell, being sure to place it below the level
of the electrolyte. Squeeze the bulb, then slowly release
it to draw up enough electrolyte from the cell to float
the hydrometer. The reading is taken from the grad-
uated stem of the hydrometer at the point where it
emerges from the solution.

The gravity reading is expressed in “ points,” the

difference between 1.275

one revolution of the — —
engine crankshaft. The
wiring to the starting

motor is simple but is of
heavy cable because from
50 to 150 amperes cur-
rent must pass through
the motor windings. The
starting switch is always
interposed in the motor-
battery circuit.
Automatic Control Devices
in Self-Starter Circuits
It is evident that elec-

and 1.300 being 25 points.
After testing, the electro-
lyte must always be re-
turned to cell from which
it was taken. When all
cells are in good order the
gravity should test within
25 points of being the same
in all cells. A reading
above 1.200 indicates the
battery is more than half
charged. The nearly com-
plete charge is indicated
by a reading of about

CURRENT GENERATOR

tric starting and lighting
systems would mnot be
practical for the use of
the average motorist un-
less they incorporated
automatic control appli-

ances. A number of me-
chanical and electrical
controls are mneeded to

attain this end. These in-
clude the circuit breaker,
a governor or voltage regu-
lator, which may be either TR

HORN BUTTON——

Two sides of an automobile power plant, showing how the ignition, current-generating and engine-

starting units are installed, using the unit system

A

DIMMER RESISTANCE ON SWITCH WHEN DIMMED HEAD LAMPS ARE USED

1.275. A reading below
1.150 indicates that the
battery is completely dis-
charged. The complete
charge is indicated by a
reading anywhere between
1.275 and 1.300.

In charging from an out-
side source, which is often
necessary if the car is

=

{

COWL LAMP
LIGHTS

mechanical or electrical, i
and the operating switches.

Circuit breakers are of two

forms, viz., those termed
protective circuit breakers

are safety appliances that

perform the same function

as 4 fuse, while the auto-

matic cutout relay, which

is sometimes called a cir-

cuit breaker, is a device

having a different func-

tion. The automatic cut-

out is used to keep the cur-

rent from flowing out of

the storage battery under

those conditions of opera-

tion during which the bat-

tery current is stronger

than that delivered from

the generator. If mno cir-

cuit breaker is provided, when the engine speed is
reduced to a point where the generator voltage is less
than that of the battery, the current flows through the
generator windings and is wasted. The cutout circuit
breaker is a very simple device and is operated by an
electro magnet. In some cases it is combined with the
generator or mounted thereon, although it may be
placed in any convenient part of the car. The pro-
tective circuit breaker usually forms part of the com-
bination switch in the single unit systems with which
it is used.

The voltage regulators or their mechanical equiva-
lents are required to prevent an excessive current out-
put from the generator when the power plant is running
at extremely high speed. Two types are used, the me-
chanical form being a centrifugal governor mechanism,
though the electrical method may operate on the third
brush excitation principle which provides inherent regu-
lation, or by a resistance-relay system which redueces
the strength of the field magnet by interposing resist-
ance in series with the field coil. The mechanical type
is usually a friction driven mechanism attached to the
driving end of the generator and having a clutch to

ADDING PURE WATER EVER

BATTERY GROUND
STRAP OR CABLE

KEEP SOLUTION ABOVE TOP P OF PLATES BY FLYWHEEL
'O EACH OF THE . THREE FILLING TUBES

IGNITION AND
GENERATOR CUT-

AMMETER

operated extensively at
night and very little in the
daytime or if the engine
starts hard, there are two
possible methods. Only di-
rect current can be passed

PROTECTIVE
CIRCUIT BREAKER ——

IGNITION RESISTANCE UNIT

ITHON SONED ANDAD, aean
s {
EVERY TWO WE e R

GIVE GREASE CUP ON EN
OF SHAFT A TURN EACH WEEK

GEARTEETH ON

IGNITION COIL

WEEKS

KEEP OIL UP TO THIS LEVEL
BYADDING EVERY TWO WEEKS
[

INTERMEDIATE SPEED
REDUCTION GEARING

MOTOR-GENERATOR UNIT

Complete wiring diagram of a typical *one-unit,” grounded-return or one-wire starting, lighting

and ignition system that has received wide application

venient reach of the car driver. A common location is
on an instrument board in connection with the other
registering instruments.

The Care of the Storage Battery

The storage battery is the part of the lighting and
starting system that requires the most attention and
unless this receives periodical inspection it is apt to be
seriously damaged. The first point to observe is cleanli-
ness of the battery and interior of the battery compart-
ment, which must always be clean and dry. All small
articles, especially of metal, must be kept away from
the battery. All terminals and connections should be
kept coated with vaseline. If any electrolyte has spilled
out of the battery, it should be wiped off with waste
wet with ammonia and the bottom of the battery
compartment covered with a small amount of slaked
lime to neutralize the acid. It is essential that pure
water be added to all cells regularly and at sufficiently
frequent intervals to maintain the solution at the proper
height above the plates. This height varies in different
batteries, but the important point to observe is that the
plates are always covered with solution. The solution
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KEEP DISTRIBUTOR HEAD CLEAN
AND LUBRI
WITH VASELINE

ADD 4 ON 5 DROPS'OF OIL
NY TWO WEEKS

IGNITION UNIT WITH
‘ AUTOMATIC SPARK CONTROL

MANUAL SPARK CONTROL

through the battery, al-
though, of course, the cur-
rent flowing through the
mains may be either di-
rect or alternating. The
most convenient method of
charging when a direct
current is available is to
use a lamp bank resistance

ICATE SPARINGLY

as indicated in one of

the accompanying sketches.
This limits the current to
the proper charging rate
in amperes depending upon
the number of lamps used.
The ordinary 6-volt bat-
tery will be properly
charged if five 110-volt, 32-
candle power carbon filament lamps or ten 16-candle
power carbon. filament lamps are used. It will take
thirteen 40-watt tungsten lamps to accomplish the same
results.

Always connect the positive terminal of the battery,
which is that marked “P?” or indicated with a plus
sign, to the positive charging wire and the negative
terminal to the negative charging wire. If connections
are reversed serious injury to the plates will result.
The charging wires may be tested for positive or nega-
tive polarity by trial with a voltmeter or by dipping
the ends in a glass of water containing a few drops of
electrolyte This will indicate the negative wire by the
bubbles formed upon it.

Any storage battery  which is to stand idle should
first be fully charged. A battery not in active service
may be kept in conditon by giving a freshening charge
at least once a month, but it should also be given a
thorough charge before it is replaced in service.

In order to avoid freezing the battery it should al-
ways be kept in a fully charged condition. A discharged
battery will freeze at 20 degrees above zero,,While one

(Concluded on page 44)
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Its Dangers and Various Methods of Solution

NO railroad president would sanction the passage of
one of his trains from the “down?” to the “up”
track without first making sure that there was no
train approaching in the section of track to be tra-
versed. Yet that same railroad president along with
many other ordinarily careful people is daily taking
precisely the same chance in his automobile on “ blind
turns,” which he would not permit his train crew to
make under penalty of discharge.

What is the greatest menace of the “blind turn”?
Not, as most people would believe, the danger of a sim-
ple head-on collision between two cars approaching
from opposite directions, due to carelessness in not
keeping far enough to the right. Such accidents are
all too prevalent, but by far the most common trouble
is due to the mixed traffic of slow and fast moving ve-
hicles. Fig. 1 illustrates the usual conditions accur-
ring on “blind turns,” which are likely to result dis-
astrously. In this diagram it will be noted that a wagon
is slowly passing around the turn, while an automobile
is approaching from either end. If the turn is long and
the automobile driver, going in the same direction as
the wagon, is in a hurry, as is usually the case, the
temptation of the latter to swing over to the left and
pass the wagon on the curve becomes very great. This
maneuver throws him directly in the path of the other
automobile approaching and makes a collision most
imminent. ’

It is this sort of risk that the railroad president allows
his chauffeur to take almost daily with many a hair-
breadth escape. It takes more patience than the aver-
age American has, to stay patiently behind a slow plod-
ding team until safely around the curve. Few can hold
themselves back from “taking a chance.” And the
tragic part of the proposition is that the poor fellow
who gets bumped into may be the most careful, pains-
taking sort of a driver, and although exercising the
utmost precautions himself in keeping far

By Chas. F. Barrett

turn, whereas he loses patience on the long curve and
attempts to dodge around the obstacle with the risky
consequences. Also, he must reduce his speed on the

. quick turn, but not necessarily on the other to keep the

equilibrium of his car.

When it seems impossible to change a bad turn, the
mixed traffic can sometimes be done away with entirely
by sending the slow moving vehicles over an alternate
route or vice versa. In many cases it would be possible
to construct a special, parallel carriage road around
the turn, on which the horse vehicles would be com-
pelled to pass. } .

As far as signaling devices are concerned, there are,
of course, a great variety in use at the present time on
the cars themselves, but many of them are too small
to be effective under bad conditions. Theoretically,
horns and similar devices should give sufficient warn-

Fig. 1. A bad turn, and how the bank should be cut
away to make it safer. Fig. 2. Complete
separation of horse and motor traffic

On main trunk routes, where the amount of traffic

will justify the cost, a form of semaphore signal, simi-
lar to those used on railroads, would be very effective.
The signal would have two arms operated by a me-
chanical tripping device placed across the road at the
proper distance from either end of the curve. The
tripping bar could be set in a concrete or metal chan-
nel, projecting above the roadbed just enough to make
a satisfactory connection for an electric actuating
mechanism when depressed by the weight of as light a’
vehicle as a bicycle. Such a signal would have-to be
used in connection with a dividing fence, and the trip-
ping bars would also be divided, one for either road-
way at both ends of the curve. Passzige of the vehicle
over the first bar would set the signal while the next
bar would release it, just as in railroad work. The
mechanism would have to be arranged so that if a
second vehicle passed over the first operating bar before
the vehicle immediately ahead of it had reached the
end of the block, the latter could not release the signal.
Such a device would be particularly useful where there
was much mixed traffic, as it would safeguard against
both head-on as well as rear-end collisions. It could
be easily installed. .
- Finally, the suggestion has been made, of a form of
inexpensive mirror, placed at the center of the curve,
so that it would clearly show an app_i‘oaching driver
what he would encounter around the turn. In fact, a
metal surfacé with sufficient reflecting power to trans-
mit the headlight glow in daylight would be sufficient,
as it would give the driver all he needs—a warning.
‘With the almost universal use of electric lights it would
be very easy for the driver thus to protect himself, were
such a device installed, and if an inexpensive, satisfac-
tory reflecting surface could be found for this purpose,
no simpler remedy for the perils of the “blind turn?”
would be needed.

to the right, running slowly, etc., he may be
more seriously wrecked than the reckless
driver. Moreover, the team is very likely
to get mixed up in the crash also, in the
strenuous efforts of the automobile driv-"
ers to avoid each other when a collision
seems imminent.

This traffic condition and the resulting
accidents are a daily occurrence, partic-
ularly in the eastern part of the country
where heavy automobile traffic and fre-
quent “blind turns” are common. With
the rapid increase of automobile traffic
on the trunk lines, it would seem that
some solution of these menaces must be
found without delay.

In- considering the possible remedies
for partially or entirely overcoming the
dangers of this condition, we find two
general methods of attacking the prob-
lem; one, by changes in the character,
location, curvature, banks, etc., of the

Father Time the Only Official Tester
By Alexander Winton

‘e ONDERFUL flexibility and per-

fect control at all speeds, absence

of vibration; quiet running, greatest of

hill climbers, and record-breaking speed.”

One might easily suppose that these
words sum up the merits of a 1916 model
—a model that has reached new heights
of excellence.

Yet I do not quote them from current
automobile literature at all. Quite to the
contrary, the quoted paragraph is more
than 12 years old, and it tells a very
truthful story of a car that, in spite of its
super features, is to-day practically out
of existence. I refer to the steamer.

The smooth, continuous power stream of
the steamer, and its soft, velvety, flexible
application have never been equalled in
any other type of car. None has ever ap-
proached its superb demonstrations. It

road itself; and the other, by the use of
automatic signaling devices or other in-
dependent features for the traveler’s pro-
tection.

On a careful inspection of actual con-
ditions as they are found in most locali-
ties, it is surprising to note how many
of these death traps could be shorn of
much of their dangerous.character by re-
sorting to simple methods under the first
classification. Take as an example, the
high, wooded bank which forms the most
usual “blind turn” condition. In many
cases of the latter, the simple expedient
of cutting off the brush and keeping it
clear will make the turn over 50 per cent
safer, if not entirely so. Sometimes, re-
moving a little of the bank at the heighf
of the line of vision and just at the mid-
dle of the turn will accomplish wonders
in this regard. Traffic conditions have
now arrived at a point where the failure
to adopt all such comparatively inexpen-
sive means of making the roads safer
will be held as inexcusable. In some
cases where rebuilding of a roadway is
being undertaken it is possible to avoid bad turns by
a complete relocation of the roadbed. This has already
been done on many trunk lines with commendable results.

A rather curious feature of the “blind turn” is that
those of short, sharp curvature are safer than those
with longer curvature as a rule. This is because the
automobile driver is usually content to remain behind
the slow-plodding team until safely around the short

|
OndratingBars

A bad “blind turn” of the “S?” type. ’l‘he'operator has only 150 feet clear sight

around the turn. Fig. 5 shows how it was eliminated

Fig. 3. Signal system of protecting a ‘“blind turn.” Fig. 4. How a reflector at the
outside of the curve would aid traffic. .
new road built to eliminate the curve shown in the photograph

ing on bad turns, but in actual practice, there are likely
to be so many other confusing noises, such as the rush
of the wind past the ears, noisy motors or gears, rat-
tle of teams, etc., that they often go absolutely un-
heeded. Also, the loud, harsh tones necessary to secure
effective response are constantly growing more and
more of a nuisance to those unfortunates who reside
near places requiring such strenuous horn signaling,
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Fig. 5. Dotted lines represent the

had the speed of a ghost, and hill-climbing
ability that won contest after contest from
gasoline cars with plenty of margin to
spare. It was unquestionably the smooth-
est, swiftest thing on wheels.

Yet all these merits could not keep
steam in the running. To-day the steamer
is chiefly a memory. And that fact fur-
nishes an important lesson.

Let me recall another instance of sim-
ilar importance. In the earlier days it
was a vital question among gasoline car
makers whether the two-cycle motor
would not put every other motor out of
business. For the two-cycle produced
power twice as often as the four-cycle
(which is the only type now on the mar-
ket). Where the usual type of gasoline
motor had but four power strokes, the
two-cycle had eight power strokes. And
where the usual type had but six power
strokes, the two-cycle had twelve. And
inasmuch as power is what motors are
built to produce, it was clear that the
two-cycle had a 100 per cent advantage.

But where are two-cycles to-day? I do
not know of a single manufacturer who is now pro-
ducing them—in spite of their apparent 100 per cent
advantage. And the reason is that the power advantage
of the two-cycle was more than offset by numerous dis-
advantages that car owners sooner or later discovered
—at their own expense and annoyance. I need not go
into details. Father Time is the only official tester of
(Concluded on page 45)
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% ) B disappointment. 3
'f:f And each year, in spite of this warning, many have had to content 2
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E Cadillac. J
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= of increase in new Cadillac ownership. 3
= . . . . 2
(S This has been strikingly marked ever since the advent of the Cadillac 53
o “Eight » ’,’
& ‘ : N 3
S Thus far its sales have reached the impressive total of more than )
= twenty-one thousand cars, amounting in value to more than 3
= forty-seven millions of dollars. v |52
e . . . 1B
L& The vogue of the Cadillac Eight has never been perceptibly checked |58
& oHE COAT OF ARMS or challenged by any other car. >4
=2 . . . . ;4 .
& LS ADILLAC WHO True, there may hax{e been, from time to time, cars which—in ad- =
& DER 'COMMISSION vance—gave promise of comparable charm. =]
& RO UIS XIV, ) . .- =
£ > GOLONY ON o HE SITE But their appearance served rather to stimulate admiration for the 2)
€ THE CITY OF DETROIT. Cadillac and to emphasize its inimitable qualities. , 2]
THE TYPE 53 CADIL- . . . . . O
= LAC CAR IS DISTIN- Cadillac prestige is based on the universal esteem for the soundness =
& o o A LS of Cadillac policies and the soundness of Cadillac principles of S
- . - . . -
=2 Tog UFON ITS RADIA- construction—and the feeling that the new Cadillac exemplifies &3
= the most luxurious form of motoring yet evolved. 53
= . . . . . . =3
(& Cadillac prestige is steadily growing greater—the Cadillac demand 2]
& will go right on expanding in volume and in enthusiasm. 2
;:;. Therefore, when we urge you to assure yourself of Cadillac delivery, 3
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= Styles and Prices 3
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Development of the American Motor Car That Has Led Up
to the V-Type Multi-Cylinder Motor

O a person who has not made a close study of the

many engineering problems involved in motor ecar
design, the reason for the present decided trend toward
V-type multi-cylinder motors is probably more or less
obscure and he might well wonder whether future
development of the motor car is going to call for a
still greater number of cylinders.

Engineers are, of course, directly responsible for
the development of the motor car, but practically every
step taken by the engineers has been in response to
some insistent demand by motor car users, but I doubt
whether any large percentage of these users have any
very definite idea regarding the underlying principles
of engineering that have been followed in producing a
more satisfactory vehicle, and with this thought in
mind I would like to briefly discuss the development
of the motor car in a more or less untechnical manner.

In the early days of the motor car, practically noth-
ing was known about gasoline engineering, and the
pioneer engineers were confronted by many difficult
problems at every turn. It was necessary for them to
grapple with unknown quantities in carburetion, igni-
tion, valve arrangement, valve timing, lubrication, and
various other details of construction which, while they
look simple now, were nevertheless very difficult prob-
lems to solve at that time. The problem at that time
was to make a motor that would run and give a reason-
able degree of power and reliability.

The Elementary Motor

The simplest form of gasoline engine is, of course,
the single cylinder, and it was with this type of engine
that most of the experimental work was done in an
endeavor to solve the above mentioned problems. As
soon as these problems had been partially solved and
the single cylinder engine had been made a reasonably
reliable piece of mechanism, the demand from users for
more range of ability, greater smoothness and less noise
began to be heard, and although engineers have accom-
plished rapid and consistent improvement year by year,
still the same demand has continued.

By J. G. Vincent

First Efforts to Improve

Fig. 2 shows the arrangements of the two cylinder
opposed engine, which type was finally adopted for this
number of cylinders after the public had given its
verdict against two cylinder engines with the cylinders
side by side. Two arrangements of the latter were
tried out; in one the cranks were opposite and the
working strokes both occurred in one revolution, leaving

F7G. 1.
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Diagram illustrating the relations of the piston and crank
o1 a single cylinder motor
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Diagram illustrating the relations of the pistons and cranks
of a 2-cylinder opposed motor

The Driving Train Developed

With the definite standardization of position for the
crank shaft, the entire driving train of the car has been
developed accordingly. This consists of a clutch im-
mediately in the rear of the motor; then a change speed
gear box, with a universally jointed shaft, to take
care of rear spring action, either between it and the
clutch or between it and the bevel gears; next, the bevel
gears, worm bevels or worm and wheel which change
the motion to rotation parallel to the axles. Differential
gears, which take care of the difference in speed of the
rear wheels when turning corners, are located within
the driven bevel gear. In the early stage of develop-
went the driven bevel gear was on a jack shaft which
drove the rear wheels by means of side chains. This
simplified the engineering problems, inasmuch as the
twisting strains were not combined with the bending
strains in the rear axle resulting from the weight of the
car. Engineering progress has, however, taught us
to combine these functions satisfactorily and the side
chains have now been generally discarded with the
result of less noise, greater durability and less com-
plication,

A small four cylinder engine, when carefully con-
structed, is without disastrous vibration and capable
of rotative speeds as high as have ever been obtained.
On these motoers practically perfect synchronism of
ignition was first generally obtained by the use of the
magneto,

The First Efficient Motor

Compafative quietness was first possible with four
cylinder motors and in consequence many details were
first refined in this type of motor.

Al.though high speeds are obtainable with a small
motor of this type and, as mentioned above, it has no
rocking couple, still it has a secondary vertical vibra-
tion which gives an impression of roughness and is
objectionable in motor carriages. This is caused by the
movement of the combined center of gravity of the

r16.3. —
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Diagrams illustrating the relations of the pistons and’ cranks of a 4-cylinder, a 6-cylinder, an 8-cylinder V-type and a 12-cylinder V-type motor, respectively

The principal moving parts of a single cylinder en-
gine are indicated in Fig. 1. They were appropriated
from stationary engine practice, in which variability of
speed, high speed and saving of weight were no object.
In consequence the reciprocating parts were very- heavy
and vibrated so badly that what would now be con-
sidered as comparatively low rotative speeds were im-
possible. Counterweights were used as a crude device
for reducing the vibration, but reciprocating parts con-
nected to a crank by a pitman or connecting rod cannot
be balanced by revolving weights, and the result was
unsatisfactory. On the other hand, the limit of low
speed depended upon the size of the fiywheel, which
had to be made extremely large, because each cylinder
makes only one working stroke in two complete revolu-
tions, and the flywheel, therefore, had to drive the car
three quarters of the time; consequently, the progress
of the car at low speeds was very jerky because of
the varying torque delivered. The public understood
these simple things, and the most momentous question
to be decided was whether the increase in range or
ability, smoothness and reduction of noise, which every
one knew could be accomplished by adding a second
¢ylinder, would justify the complication,

the flywheel to drive the car for the next revolution.
In the other arrangement the working strokes or im-
pulses were equally spaced, but this required the cranks
to be side by side and the vibration of the reciprocating
parts was just as bad as in the single cylinder engine.
In the two cylinder opposed engine, on the other hand,
the impulses were equally spaced and direct vibration
due to main reciprocating parts was entirely eliminated.
The only vibration remaining was what is known as a
rocking couple. This rocking couple was not very bad;
in any case the general effect was so mmuch more smooth
than that obtainable with the single cylinder engine
that the rocking couple was not seriously objected to.
This is the only form of motor which contains a rock-
ing couple that has at any time had the general ap-
proval of the American motoring ﬁub]ic. The rocking
couple, however, resulted in condemnation of the three
cylinder vertical engine and many other engines which
have never got beyond the experimental stage.

Fig. 3 shows the vertical four cylinder engine, which
completely revolutionized the construction of prac-
tically the entire automobile. This is the standard
motor to-day for commercial vehicles and small in-
expensive motor carriages.

© 1916 SCIENTIFIC AMERICAN, INC

pistons, due to the angularity of the connecting rods.
This prinéiple is somewhat involved and I will not at-
tempt to explain it here.

To sum up the situation as it stood after the four
cylinder motor had been thoroughly developed, we
find the following:

We had arrived at a standardized general arrange-
ment of the different motor car units, We had arrived
at very satisfactory carburetion, ignition, lubrication,
valve action, cooling and various other details of motor
construction. We had arrived at a reliable form of
motor giving a fair degree of. smoothness, providing
such motor was not made too large or run at too high
a speed.

More Ability Demanded

The public, however, was still calling for more range
of ability, greater smoothness and less noise, and an
attempt was made to give more range of ability, by
making the four cylinders larger, but it was found
that the increase in secondary vibration, due to the
increased weight in the larger pistons and connecting
rods was prohibitive, and it was also found that there

(Concluded on page 43)
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THAT’S what every car owner
‘has a right to expect—that’s what

he gets when his self-starter is

equipped with the “XEx{d¢”” Start-

ing and Lighting Battery.

The “heart” of every electric starter is the

battery. Just as the entire physical organi-

zation of man—its sensitive nerves, its re-
sponsive tissues, its powerful muscles—drops

.to a useless mass the moment the heart stops

its action, so is the electric starter merely a

~static collection of wires, gears and bolts

when bereft of the vitality of the battery.

Therefore, in order to get the best possible
service out of any starter, you must have the
best possible battery.

The “)JEX{De’’ Battery is, in every detail, the

result of long years of experience by special-
ized storage battery builders; in every detail
evidence of its quality—in design, material and
manufacture—can readily be found by those
who investigate. It is made for SERVICE,

in the fullest and broadest
meaning of the term.
Perhaps the most con-
vincing evidence of its
superiority of perform-
ance is the fact that it is
the battery chosen by leading

Bear in Mind

that the manu-
facturer of the
“Exide” Battery
is also the largest
manufacturer of
batteries for all
other purposes.

automobile manufacturers, in
spite of their being able to
purchase any other battery at a lower figure.

Remember, the ‘““JEX{d¢’’ is the original

Uniseal Battery.

Investigate the ‘‘JEX{D¢’’ Battery—examine
it detail for detail—inquire into the reliable
and far-reaching service organization behind
it—and you will be satisfied with no other
on your car. And if the dependability of
your starting system means anything to you,
you will investigate, will leave no stone un-
turned to assure yourself that at all times
and under all conditions you are in command
of “A SURE START ASSURED.”

Send today for the free boak of that name. It gives you in novel form
the essential facts regarding the care of a starting battery. *

THE ELECTRIC STORAGE BATTERY CO.

The largest manufacturer of Storage Batteries in the country
1888 PHILADELPHIA, PA. 1916

New York Boston Chicago
Atlanta Pittsburgh Detroit

Washington Denver San Francisco Seattle St. Louis
Rochester

Cleveland
Los Angeles Toronto

Starting & Lighting Battery
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The Heavens in January
The Coming Lunar and Solar Eclipses

HE principal event of this month, from the stand-

point of the amateur star-gazer, is the eclipse of.

the moon, which happens on the morning of the 20th.
The eclipse of the sun, which follows, on February 3rd,
nmiay also be described this month, for otherwise our
account might not-reach our more distant readers until
after the eclipse was over.

The lunar eclipse is partial—only about one-seventh
of the moon’s diameter being immersed in the earth’s
shadow. The moon first reaches the penumbra, or outer
fringe of the shadow, with which a part of the sun
appears to be concealed behind the edge of the earth,
at 1:05 A.M., Eastern Standard time, on the morning
of January 20th. Though for an observer at the proper
point on the moon’s surface, at the southeastern edge
of her visible disk, an eclipse of the sun would begin
‘at that moment, the terrestrial observer will see noth-
ing unusual for some time later. The reason for this
is that at first only a small portion of the light of the
sun is cut off, even from the advancing edge of the
moon, and the diminution of the brightness of the lunar
surface is correspondingly small. But as
the moon gets deeper into the penumbra,
and more and more of the sunlight is cut
off, the darkening of her surface on the
eastern and southeastern side becomes
conspicuous. Finally, at 1:55 A.M. her
southeastern limb reaches the edge of the
umbra, or shadow proper, and gradually
dips deeper and deeper into it.

The center of the earth’s shadow is so
far south of the moon that she hardly
more than grazes it; but at the middle
of the eclipse, which occurs at 3:40 A.M.,
the gap “ bitten out ”’ of her southern edge
will be big enough to attract attention
even at a.casual glance. On account of
the action of the earth’s atmosphere in
refracting sunlight into the shadow, this
obscured region will not be wholly dark:
but it will be so faint, compared with the
directly sunlit portion of the disk, that it
will be visible only with difficulty.

As the moon recedes from the center of
the shadow, the gap bitten out of her edge
slowly shrinks, and its last traces disap-
pear at 4:24.

The darkening by the penumbra now on’
the southwestern side persists for some
time longer, but it will become impercepti-
ble to the eye considerably before the last
traces of it, theoretically, disappear, at
5:14 A M.

The solar eclipse of February 3rd is a
much more important affair, being total
along a path some 9,000 miles long, and
from 50 to 100 miles in width. Beginning
far out on the Pacific, this track runs
over the ocean—here barren of islands—
and the first land it reaches is the South American
coast, about 200 miles south of Panama. Crossing the
northern portions of Colombia and Venezuela in a
northeasterly direction, it escapes into the Caribbean
Sea, not far from Curacao, and reaches the West Indian
Islands, passing over Guadeloupe. From there onward
its course lies again over the unbroken ocean, missing
the westernmost of the Azores by only a few miles, and
leaving the earth, as the sun sets, a couple of hundred
miles south of Iceland.

The duration of totality is about two minutes and a
half, both in South America and the West Indies, with
the sun high in the sky, so that this eclipse is as
favorable for observation as many which astronomers
have traveled thousands of miles to see. On account
of the present European situation, it is not prob-
able that any party will cross the Atlantic to ob-
serve it; and little or nothing has been heard of any
plans for expeditions from this country. Any one
who is planning a trip to Caribbean waters this win-
ter, however, though the veriest novice in astronomy,
will do well to arrange his itinerary so as to be in the
zone of totality on February 3rd. Even with unfavor-
able weather, the mid-day darkness is impressive; and,
with clear skies, the spectacle is one of the most mag-
nificent which nature affords.

‘The strange colors which sky, land and sea take on,
a few minutes before totality, in the light from the
edge of the sun; the rapid advance of the shadow, like
a vast thunderstorm on the western horizon, but mov-
ing infinitely faster ; the sudden darkening of the whole
landscape, as on a train entering a tunnel; the appear-

At 11 o'clock @ Js
At 10% o’clock @ ]
At 10 o'clock @ Jt

By Prof. Henry Norris Russell, Ph. D.

ance of the planets and brighter stars, and of the mys-
terious corona surrounding the dark moon: then the
return of sunlight and of normal conditions—these
form a memorable experience, worth a long journey
to undergo.

As the sun-spot activity is now rapidly increasing,
the corona will, in all probability, be fairly bright, and
irregular in form. Mercury, which is near inferior
conjunction, will be about 5 deg. northeast of the sun,
but by no means brilliant, being a narrow crescent.
Venus and Jupiter, 30 deg. and 40 deg. east of the sun,
should also be conspicuous. -These are probably the
only objects that will be visible at a glance. Though
Fomalhaut, which will be about 30 southeast of the
sun, and Altair, about as far northwest of him, will
probably be easily enough seen if one knows where
to look for them.

Observers in the United States will see only a partial
eclipse.

For stations on the Atlantic seaboard, nearly half
the sun’s diameter will be obscured at the maximum
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phase. Farther north and west the eclipse will appear
smaller, but an eclipse of some sort will be visible all
over this country and Canada, except on the Pacific
Coast, where the sun does not rise till the eclipse is
over.

At Washington the eclipse begins at 10:11 A.M. by
Eastern Standard time, and ends at 12:22 P.M. The
times of beginning and ending, though varying from
station to station, will be within half an hour of this
all through the Eastern United States.

The Heavens

As one map shows, the finest constellations are now
in the southern sky. Orion rides high on the meridian.
Below him, and a little to the left, is Canis Major, the
Dog which forever pursues the Hare, Lepus—a smaller
and fainter constellation to the westward. Below
Lepus is the small group of Columba, the Dove, which
possesses one conspicuous star, while below Canis
Major, and far to the eastward extends the huge length
of the Ship Argo—the greatest constellation in the
heavens—most of which lies too far south for us to
see it well, if at all. To facilitate the naming of the
very numerous stars in this large region, the constella-
tion has been divided into three parts: Puppis (the
stern), Carina (the keel) and Vele (the sails). Most
of the stars visible to us belong to the first of these
divisions, while the third is entirely below the horizon
of New York.

A line drawn from Betelgeux in Orion through
Sirius and continued as far again, points out the second-
magnitude star Zeta Puppis. Below this, close to the

© 1916 SCIENTIFIC AMERICAN, INC

At 9 o'clock :
At 815 o'cloc
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horizon, and only visible on the clearest nights, in our
latitude, is Gamma Velorum. These two stars are note-
worthy as being the brightest in the heavens, which
possess certain peculiarities of spectrum—known tech-
nically as “spectra of the fifth type ”—which indicate
that they are, in all probability, the very hottest of
the stars.

To the west of these stars, and still farther south,
lies Canopus—Alpha Carinae—the brightest star in the
heavens, excepting Sirius alone. It is invisible in the
latitude of New York, but may be seen, low on the
horizon, from points south of Virginia, and is a con-
spicuous object in latitudes below 30 deg.

All three of these stars have exceedingly small
proper-motions, and are undoubtedly very remote.
Canopus, in particular, must be of enormous real bright-
ness—probably at least 10,000 times as bright as the
sun. .

Above Orion, and nearly overhead, are Gemini,
Taurus and Auriga—the last beyond the zenith, on the
northerly side. To the east is the inconspicuous group
of Cancer, and the prominent one of Leo,
while the head and about half the body
of Hydra fill the southeast. Mars, which
is in Leo, and Saturn, in Gemini, further
adorn this part of the sky, exceeding in
brightness all the stars but Sirius.

In the northeast, the Great Bear is
slowly coming up, with Draco and Ursa
Minor following, below the pole. Cassio-
peia and Cepheus are sinking in the north-
west. Pegasus is setting a little north of
west. Perseus and Andromeda are above,
and Aries and Pisces to the left.

The great blank in the southwestern
sky is occupied by Cetus and Eridanus—
neither of them containing any bright
stars visible in our latitude, but notable
because the stars = Ceti and e Eridani
are the nearest, so far as known, of any
visible to the naked eye in this latitude,
except Sirius. They are each at about ten
light years distance, as is Procyon also.

The Planets

Mercury is an evening star all through
January, and is best visible on and about
the 20th, when he is at his greatest elonga-
tion. Since he is then near perihelion,
he is unusually near the sun—in the sky
as well as in space—his maximum dis-
tance being only 18° 40’; but he is north
of the sun, and remains in sight for nearly
an hour and three-quarters after the lat-
ter has set; so that he should be easily
visible.

Venus is also an evening star, far to
the east and north of the sun, and very
bright. As she comes north, she remains
longer and longer in sight each night, till at the end
of the month she sets fully three hours later than
the sun. )

Mars is in Leo, approaching opposition, and rises
about 8:40 P.M. on the 1st and 6:10 on the 31st. He
is brighter than any star except Sirius, even at the
beginning of the month, and doubles in brightness be-
fore its close, as his distance from us diminishes from
77,000,000 to 64,000,000 miles.

Jupiter is evening star in Pisces, setting at 10 P.M.
in the middle of the month. He is brighter than any-
thing else in the sky except Venus.

Saturn is in Gemini, and is in opposition on the 5th.
He is brighter than Capella, and is visible all night
long, affording one of the most beautiful of telescopic
objects.

Uranus is in Capricornus; too near the sun to be
seen easily, if at all, with a field glass. Neptune is in
Cancer, and comes to opposition on the 22nd.
~ His position on the 1st is in 8h. 16m. 11s. R. A. + 19° .
27" 15” north declination, and on February 2nd in Sh.
12m. 32s. + 19° 39’ 14””—which puts him about 3 deg.
northwest of the well-known triple star Zeta Cancri.

The Moon is new at 11:45 P.M. on the 4th, in her first
quarter at 10:38 P.M. on the 11th, full at 3:29 A.M. on
the 20th, and in her last quarter at 7:35 P.M. on the
27th. She is nearest the earth on the 4th, and farthest
away on the 17th. As she moves around the sky she
passes near Mercury on the 5th, Venus and Uranus on
the Tth, Jupiter on.the 10th, Saturn on the 18th,
Neptune on the 20th and Mars on the 22nd.

(Concluded on page 46)
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“The
Car of

ANNOUNCEMENT

KING EIGHT

“CHALLENGER” MODEL E — SIXTY HORSE POWER

7-Passenger Touring 5-Passenger Roadster

Price $1350 Complete

F. O. B. DETROIT

ITH this new model the King Motor Car Company enters its

second year as a builder of “Eights”, after having been the
first concern in America to manufacture and market a ‘“popular-
priced” eight cylinder automobile and the second in the country
with a car of this type.

Thousands of the first King Eight are now in operation the world over, there
being more KING. eight cylinder cars running than any other make save one.
This model more than doubled our business in less than one year and neces-
sitated an increased factory area of 70,000 square feet, which is ample evidence

.of its success.

The finely designed boat-line body of “CHALLENGER” Model E has a
grace, distinctiveness and finish beyond illustration. Only an examination of
its lines and coach work will do it justice. The many points of engineering
excellence require catalog enlargement, but a suggestion of what this car offers
mechanically may be gathered from a brief mention of features: Motor bore and
stroke 3 x 5; staggered cylinder blocks; aluminum pistons; improved King Canti-
lever suspension; 120 wheel-base—equal in roominess to 126 inches in a Six;
emergency brake on transmission shaft; auxiliary seats folding out of sight;
spiral bevel gears, and vacuum gasoline system.

Model E has been on the trial road for months and has been put to grueling
tests, under the eyes of our engineers, which would represent years of hard
usage in ordinary service.

“RELIANCE”—THE IMPRQVED 5-PASSENGER TOURING MODEL—$1150 Complete
40-45 Horse Power, Eight Cylinder. 'Thecarwhich made the f: official high-gear tests on the -
P acific Coast—two rough trips of over 800 miles each sealed in ‘‘high”’, both wi ‘ect_scores.
11 3-inch wheel-base and 2{ x5 V-type motor. Color, Salon green. IMMEDIA' DELIVERY.

See King Exhibit at the Automobile Shows, and send for descriptive matter

KING MOTOR CAR COMPANY, DETROIT

“Challenger”

No Regrets”
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RECENTLY PATENTED INVENTIONS

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

Pertaining to Apparel

FOLDABLE GARMENT HANGER.—L.
KALINA, 384 Alabama Ave.,, Brooklyn, New
York, N. Y. This invention provides a hanger,
more especially designed for supporting trousers
and like garments, and arranged to fold into a
comparatively small package for conveniently
carrying it along in a pocket, valise, trunk or
the like, and adapted to be readily extended and
hung up for use on a hook or other suitable
support.

ARCH SUPPORT.—EpiTH P. CUSHMAN, 70
Broadway, Methuen, Mass. The support is so
arranged that it will afford a firm yet yielding
support for the distal ends of ‘the third and
fourth metatarsal bones, which lack the thick-
ness and heaviness of the first and second
bones, and are supported by the muscles and
ligaments, to relieve the strain on such muscles
and ligaments, and to permit the third and
fourth toes to assume their natural straight
position.

TOE SEPARATOR.—A. WEIL, care of Fred-
erick Victor and Achellis, 18 W. 22nd St., New
York, N. Y. Among the principal objects
which this invention has on view are: to pro-
vide a convenient and efficient filler for the
spaces between the toes, to prevent crowding
together of the same, and to provide a
spreader of the character mentioned adapted
to be worn inside .a shoe.

Electrical Devices

ELECTRIC SWITCH.—A. J. TizLEY, 36 W.
15th St., New York, N. Y. The object here is
to provide a switch particularly well adapted
for use on candelabra in which a switch mem-
ber is mounted to rotate on a central tube
through which the wires lead, one of the
wires being connected with the switch mem-
ber for making and breaking the circuit.

SNAP SWITCH.—H. K. Ery, Baltimore, Md.
This invention has reference to improvements
in electric switches, more particularly to those
switches of the so-called snap switch type, in
which the pressure of a button causes a quick
movement of the switch to connect or discon-
nect an electric circuit.

Of Interest to Farmers.

DISK JOINTER.—S. H. PHELPS, care of
Blount Plow Works, Evansville, Ind. Means
provide for sustaining the disk with increased
rigidity and for adjusting the securing means
in various directions and at various angles to
compensate for any deformity in the plow
beam, and to position the pointer in proper
relation to the plow to insure a clean path for
the plow by cutting the trash and at all times
turning the trash toward the furrow far enough
to be completely turned under by the plow.

BOX PRESS.—C. B. RuMmsgy, Tampa, Fla.
This invention relates to presses used for
clamping and pressing down the covers of
boxes while being nailed, and in its preferred
form the invention is more particularly de-
signed. The clamp elements are mounted for
movement to and from the box support of the
press, as usual, and have in addition, a sec-
ondary sliding movement in the direction of
their axes.

Of General Interest

CAMERA.—A. F. KELLOGG, Portage, Wis.
Mr. Kellogg’s improvement consists of a shutter
for excluding the light from the light carrying
tube when the device is not in use and means
for automatically opening the shutter when the
device is in use, through the medium of a pen-
cil or stylus the movements of which are dupli-
cated by the light carrying tube.

OIL CUP.—L. C. DutTrO, Kingman, Ariz.
This invention provides an oil cup which will
deliver oil to a bearing only at the time and
in the degree of meed; provides means for ad-
justing the relationship between the need and
the feed of the oil ; and provides such oil cups
which are simple in construction and positive
in action.

HORSESHOE.—T. B. MasoN, 209 South
Warren St., Trenton, N. J. The invention pro-
vides means to facilitate the attachment of the
shoe in position and to hold it firmly ; and pro-
vides an overshoe and attaching means so
formed and arranged that the overshoe will
be positioned adjacent to the heel or heel calk
of the ordinary shoe. The overshoe or auxiliary
shoe is to be worn in connection with the
regular shoe, particularly to prevent slipping
on ice or snow in winter weather.

PRINTING CAMERA.—J. TRIMBACH, Rye,
N. Y. The device is ‘primarily adapted for use
in a dim light, as is usual with gas-light
papers, but the device contains the printing
light or lamp, as well as a non-actinic Iamp
which may be used to position the negative
and positive sheets, after which the white
light is turned on and the printing begins.

SUPPORT FOR AWNING TOPS.—M. Dow-
LIN, Henniker, N. H. This improvement has
reference to awning supports-.and has par-
ticular reference to appliances for hanging
awnings to or removing the same from a
building with the minimum amount of trouble
and expense of time and without the necessity
for using any tools whatever. 4

POISON BOTTLE.—M. J. DriscoLL, Cristo-
bal Canal Zone. The prime object of the in-
vention is to provide a bottle that may be
utilized for containing poison and so formed
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as to insure that its contants will be used
only with deliberation, thereby preventing the
accidental taking of the poisonous contents in
mistake for non-poisonous substances.

COUPLING.—L. F. TABBERT, 505 Sparkman
Ave., Tampa, Fli. This invention dispenses
with the use of rings and the like for retaining
the socket member in engagement with the
ball member, said rings oftentimes becoming
loose and rendering the joint defective. This
is accomplished by the provision of a de-
tachable section for the socket member having
a pivotal connection with the same and adapted
to effectively codperate with the main portion
of said member to retain the ball member in
engagement therewith.

CURRENCY WRAPPER.—T. P. MARTIN, JR.,
care of Oklahoma Stock Yards National Bank,
Oklahoma, Okla. This improvement provides
a wrapper which, owing to the manner in
which it is creased or scored, may be folded
to form a wrapper.for various sized packages,
and which may be quickly and positively se-
cured in position, so as to form a neat and
compact package suitable for shipment through
the mails. -

THERMO HYGROSTAT.—E. M. JonEs, 168
West Maumee St., Adrian, Mich. The inven-
tion relates to improvements in devices for
automatically regulating the temperature and
humidity of the air in sleeping-rooms, living-
rooms, hospitals, etc. The device operates pos-
itively to regulate the hygrostatic conditions
without the necessity of frequent adjustment.

EGG CASE.—A. J. COUGHENOUR, Fort
Sheridan, Ill. This case is especially adapted
for the transportation of eggs, incandescent
light bulbs, bottle goods, and like fragile ar-
ticles by parcels post, express or the like,
wherein an outer casing is provided in which
is arranged a carrier containing separate com-
partments for the individual articles. Cush-
ioning mechanism provides against shock or
jar of impact is not transmitted to an article.

CIGARETTE BOX.—D. StoLL, 57 Hope St.,
Brooklyn, N. Y. This invention comprehends
the provision of a box designed to contain
cigarettes or the like in spaced relation and to
project the same, one above the other, in stag-
gered relation or otherwise, such that the con-
venient withdrawal of the cigarettes independ-
ently, can be accomplished. ,

APPARATUS FOR FILLING RECEPTA-
CLES WITH LIQUID.—O. WicKHAM, 21 Cref-
field Road, Ealing, London, England. This
invention relates to apparatus for filling bot-
tles, jars,. and other receptacles with liquids.
The essential feature is the use in such an ap-
paratus of a siphon having a single outlet or
long leg and a double inlet or short leg each of
said short legs or short leg members commu-
nicating with a separate vessel or source of
supply.

MANUFACTURE OF NATURAL ICE.—E.
SEAVEY, 116 W. 102nd St., New York, N. Y.
The object of this invention is the provision of
certain new and useful improvements in the
manufacture of natural ice during the cold
season and whereby the water is quickly frozen
into blocks or cakes by the use of an inexpen-
sive apparatus.

LOOSE LEAF STATEMENT BOOK.—L. C.
VAN VoorHIS, care of Walker Bros., -Bankers,
Salt Lake City, Utah. The inventor provides
complete sheets of varying sizes so that when
all are located in the same position with res-
pect to the book they are automatically
positioned with respect to one another so that
the overlapping and indexing thereof are ac-
complished. In the present arrangement each
division of the book, constituted by a series
of leaves, is of the same thickness at one end
as it is at the central point, and all of the
statement sheets when detached are of uniform
size.

SEWER CONSTRUCTION.—W. B. GgraAy,
1327 South 22nd St., Louisville, Ky. This in-
vention provides a construction composed of
individual units in the form of blocks or sec-
tions, wherein the blocks are so constructed
and arranged that each block interlocks with
all of the adjacent blocks to resist, stress in any
direction, but to especially "resist ' crughifig
stress. . _ i»‘%‘ :

WATER SUPPLY SYSTEM.—L. A. NirscHE,
703 South Houston Ave,, Tulsa, Okla. (his)
invention relates mofe"particuiiirly to the con-
struction of wells of a“stable, permanent nature
in shifting soils such as quicksand, the primary’
object being to proyide for the formation of
such wells without "tﬁe_ne_cessity for the use
of pile drivers and other “expensive and cum-
bersome apparatus, sich as is now necessary
for this purpose.

BARREL HEAD.—H. ELL1s, 14613 Westropp
Ave., Cleveland, O. An object here is to
provide a barrel head which is especially
adapted for steel barrels or other receptacles
containing liquids such as paint or varnish,
having means for locking the head of the
barrel and for unlocking ‘it when it is desired
to have easy access to the contents of the
barrel.

FRUIT WASHER.—F. C. RANDALL, Benton
Harbor, Mich. This improvement pertains to
the washing of fruits, vegetables, etc., and the
main object thereof is to provide a device of
this class wherein the articles being washed are
caused to revolve in a flow of water to present
all portions of their surfaces to the flow or
force of the water whereby they will be
thoroughly cleansed of all foreign matter.

PENHOLDER.—A. BORSELLA, 519 W. 134th
St., New York, N. Y. This inventor provides
an arrangement which will guide the hand in
properly holding the pen. He provides a pen-

holder with a plurality of guiding lugs against
which the thumb and certain fingers press when
the holder is in use, the same causing the pen
to be properly grasped and held at a proper
angle.

DRINKING GLASS HOLDER FOR STER-
ILIZERS.—P. S. GRrRAvVES. Address James I.
Ollivetti, Plattsburg, N. Y. The invention
provides a device whereby drinking glasses and
the like may be easily and quickly placed in or
removed from the holder, and by means of the
latter easily and quickly placed in or removed
from the sterilizing tank for the pur—ose of
sterilizing glasses, the holders preferably being
of metal so that they act as conductors which
are in contact with the glasses so that the
heat is readily conducted away from the latter
by the holder and its handle to thereby pre-
vent cracking of the glasses by the‘intense heat.

MASSAGE GLOVE.—W. R. NorToN, Hights-
town, N. J. Mr. Norton’s invention relates to
massage gloves having a receptacle or recepta-
cles adapted to accommodate a substance or sub-
stances employed during the massage with the
glove. He provides a simple and inexpensive
glove, having one or more receptacles asso-
ciated therewith, which receptacles are elastic

MASSAGE GLOVE.

and which are easily filled with a desirable
substance and from which the substance can
be easily fed from the feed easily controlled
by the party wearing the glove.

Hardware and Tools

TOOL FOR INSERTING SPRINGS IN EYE-
GLASSES.—A. R. FEISTEL, Weston, W. Va.
This tool is for use for placing the spring wire
employed in the springs of eye glasses of the
‘“ Shur-on ” type, wherein a holder is provided
for supporting a reel of the wire, and having
means for feeding the wire, and wherein a
cutter is mounted on the holder for cutting
the wire, arranged to be normally held in in-
operative position, and to be moved into
position and operated to cut by the same
moving means, to permit the insertion of the
spring with one hand, leaving the other free
to hold the glasses.

DOOR PIVOT.—J. A. Cross, Westwood, N. J.
This improvement refers to pivots for doors or
similar closures, which pivot is adapted to
raise the door or closure bodily when the same
is moved to the closing positicn, whereby the
door or closure is jammed into the frame and
thereby locked in the closed position.

Heating and Lighting.

AIR VENT VALVE.—W. SHURTLEFF, address
Moline Vacuum Vapor Heating Co., Moline, Ill.
This valve is especially adapted for use with
two-pipe heating plants, and with steam heat-
ing systems, wherein the valve is so arranged
that it will permit the discharge of air during
heating of the system, while when steam en-
ters the valve the increase in heat will close
the valve, to prevent the escape of steam, and
to prevent at all times the discharge of steam
from the system, and return the condensed
steam to the boiler.

OIL GAS BURNER.—R. 1. BLUMBERG, 37
Liberty St., New York, N. Y. The invention
provides a device for use in all makes or
styles of stoves, heaters, ranges, furnaces and
boiler heaters, means being provided to convert
the present heating appliances, where coal,
coke, wood or the like are used, into fuel oil
burners with a corresponding economy of fuel
cost and increase of convenience and efficiency.

COMPRESSED GAS HEATER.—J. J.
YAGER, 517 W. Loucks St., Sheridan, Wyo.
This invention relatés to an electric heater for
use in connection with carbonating apparatus
for preventing freezing at the regulator or ex-
pansion valve, which is a well known difficulty
in apparatus for bottling soft drinks and
charging soda water fountains with gas under
compression.

. GAS HEATER.—J. T. REzZNOR, Mercer, Pa.
This improvement refers particularly to gas
heaters of the reflector type, and an object is
the provision of means whereby proper com-
bustion of the gas will be maintained and in-
terference with the flame of air currents and
eddies will be prevented.

SHADE HOLDER.—M. F. FINKELSTEIN, 84
Walker St., New York, N. Y. The invention
has reference more particularly to a device
which comprises a body adapted to be asso-
ciated with the lighting fixture, and having a
shade-receiving ring, a band adapted to en-
compass a part of the shade and to hold the
same relatively to the ring, and means for
tightening the band and for securing it, the
ring having a part engaging the band and
serving to guide and hold the same when it is
being operated. o

HANGER FOR ELECTRIC LAMPS.—HAT-
TIE L. NEWELL. Address E. S. Higgins, 110
Washington St., Paris, Tenn. The invention
is an improvement in that type of hangers for
electric lamps which may be raised and lowered
to suit convenience. - It is distinguished by
adaptation for suspension from a tack, nail, or
screw, so that it may be conveniently trans-
ferred from one portion of a room to another.
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STOVE DOOR KNOB.—C. F. HELFLINGER,
Hobart, Wash. This improvement refers to a
knob adapted to be applied to standard makes
of stove doors. The prime object is to provide
a knob so formed and arranged as to be effect-
ively insulated from the metal parts of the
stove and door to prevent the undue heating
of the knob. '

ELECTRIC HEATING AND COOKING
STOVE.—L. P. Hays, Idaho Springs, Col. The
invention relates to an electric stove for room
heating and cooking purposes, and it embodies
an electric coil arranged within a casing
through which air circulates and is effectively
heated by the coil when the latter is traversed
by current.

Household Utilities

SAD IRON.—S. GOLDSTEIN, 208 H. 5th St.,
New York, N. Y. This invention relates to
sad irons heated by the combustion of gas
within the iron. The object is to provide a
simple, strong, efficient, and inexpensive iron,
in which the flame is generatédiby a burner
located within the iron, said flame-playing
against a perforated false bottom of 'f,he iron.

SEDIMENT COLLECTING DEVICE AND
WATER INLET VALVE FOR KITCHEN
BOILERS.—J.. F. POLMANN, care of Polmann
& Sons, East Rutherford, N. J. This invention
relates to a valve device for use in connection.
with. kitchen and other boilers for preventing
the circulation of sediment through the boiler
system and for enabling the collected sediment
to be drawn off from time to time in a simple,
convenient and efficacious manner.

FLUSHING VALVE.—C. 8. C. Rock, 204
W. 140th St., New York, N. Y. This invention
relates particularly to flushing valves for
toilets or the like. An object is to provide a
main valve construction embodying two op-
positively disposed valve seats and an internal
movahle chamber whose walls are adapted to
cobperate with said valve seats in alternation.

Machines and Mechanical Devices

WELL CASING PERFORATOR.—A. C.
GraHAM, 311 Cherokee Ave., Bartlesville, Okla.
The prime object of the present invention is
the provision of a perforator employing a
plurality of wheels, and the provision for
actuating the same without the employment
of individual elevators for individual wheels,
whereby the construction is greatly simplified
and a more direct and positive perforating
movement is imparted to the wheels..

APPARATUS FOR DRYING SAWDUST.—
H. C. JomNsoN, Fort Bragg, Cal. The pur-
pose here is to provide a device having mechan-
ism for taking the waste sawdust of a saw
mill, thoroughly drying the dust, removing
splinters and other foreign bodies, and deliver-
ing it finally in condition for packing fruit and
like products.

SHEET METAL TUBE PLANISHING MA-
CHINE.—B. F. WINTERHOFF, Elkhart, Ind.
This inventor provides a machine for rolling or
leveling geams in sheet metal and more par-
ticularly for the rolling or leveling of the
seams formed in tubes, from which musical
instruments are constructed; provides means
for manually controlling the pressure applied
in the operation; and provides rollers and
beds of varied shape for peening or leveling
the joints formed by welding.

PRINTING PRESS.—J. E. RATHBUN, 8
Dutch St., New York, N. Y. This improve-
ment provides means for operating the inking
carriage of a ‘‘ job ” printing press to augment
the dwell period in the operation of said car-
riage ; provides means for suspending the oper-
ation of said carriage and to avoid wear of the
carriage-operating connecting member ; and in-
creases the output of the press by increasing
the speed of operation thereof.

TRANSMISSION MECHANISM. —E.
MIiNOR, Box 52, Wilder, Vt. This invention has
for its main object the provision of means
whereby the speed of transmission may be
made variable in desired degrees of the driven
element with respect to a constantly operated

A.
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TRANSMISSION MECHANISM,

driving element. This is accomplished through
what is technically known as a planetary gear
and a pump gear, operating as a variable brake
therefor. The invention. provides external
means for varying the effect of said pump gear.

MACHINE FOR MAKING BASKET
BLANKS.—O. E. ST. JoEN AND F. NORTON.
Address the former, Box 646, Canisteo, N. Y.
The invention relates more particularly to a
machine for weaving to form blanks from which
the usual splint baskets are thereafter made
up. The primary object is to provide a ma-
chine capable of a continuous automatic oper-
ation from the time when the splints are fed
into the machine, until the woven blank is dis-
charged therefrom.

TRANSMISSION GEAR INDICATOR.—F.
W. WoopHULL, 101 South 5th- St.,, Alhambra,
Cal. The invention has particular reference to
the shifting of the gearing for the purpose of

(Concluded on page 38)
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at the Automobile Show will want to know
about the Bearings that are in the cars,” said the engineer to the

automobile manufacturer.

“This is an important question—they should know.

“ The Ball type of Bearing has proven itself a remarkable eliminator of friction by
saving wear and thereby increasing the life and efficiency of the car’s entire mechan-
ism. Furthermore, by conquering friction the Ball Bearing economizes every

operating and upkeep expenditure.

“For the past two years we have been using

continaed the engineer. “We have found
them absolutely uniform in all quality
essentials, and of unvarying perfection of
material and precision of physical di-
mensions.

“As a manufacturer you will appreciate

this. Listen—when I visited their great
factory at Bristol, Connecticut, | learned

- some things that astounded me.

“The New Departure Mfg. Co. have es-
tablished a truly wonderful system of
exact inspection. For instance, over 12,-
000 different and most delicate gauges are
used in the manufacture of these Bearings,
which literally means a practice of pre-
cision more accurate than watchwork.

“The New Departure Manufacturing
Company place the broadest and most

liberal warranty ever given on a motor
car component.

“As an engineer I believe it profitable that
every prospective purchaser of an auto-
mobile should see to it that the car ke buys
is equipped with Bearings that save the
power and the wear and reduce the oper-
ating cost of his machine. The Company
publish a booklet which every man inter-
ested in automobiles should read. I sug-
gest you write for it. Ask for Booklet ‘D.’”

THE NEW DEPARTURE MFG. CO.,

Conrad Patent Licensee
Main Office and Works, Bristol, Conn.

Hartford Division, Western Branch,
Hartford, Connecticut Detroit, 1916-17 Ford Bldg.

British Agents: Brown Bros., Ltd., London, E.C.
- Continent of Europe Agent:
Jacob Holst, Copenhagen, Freeport, Denmark
Depot New Departure, 16 Rue d’Armaille, Paris

]

New Departure
Double Row Type

A single, self-contained ‘“‘fool-
proof” unit carrying all the
loads and stressessimultaneously
from whatever direction they
may come, with equal efh-
ciency, and reducing friction to
the vanishing point.

New Departure
Single Row Type
A 'highly perfected anti-friction

Bearing for use where radial
loads cnly are to be carried.
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tries of the country. The cars manufactured have become so numerous and the prices so diwersified that a man who contem:

cébd to pick from a dozen or so within that figure.
The following table has been compiled with the purpose in view of assisting the visitor at the Automobile Show to see at a glance what cars are listed in the netghborhood of the price he has in

mind. The figures were compiled from data supplied by the manufacturers themselves, and any which do not appear have been omitted only because the information was not supplied or not re-
cetved in ttme to be tncluded in the list.

The table ©s self-explanatory, except for the abbreviations used. In each of the siz price columns the first figure indicates the number of cylinders, and the sécond figure the horse~

SCIENTIFIC AMERICAN
A Car for Every Prospective Purchaser

American Gasoline Pleasure Car Manufacturers with Prices of Their Leading Models for 1916
Compiled by C. Edward Palmer

ON LY three or four years ago it was the custom lo refer lo the automobile business as the infant industry of the couniry. But it has made such rapid strides, not only in the number of cars
made and the number of factories, but in the evolution from the first crude engine to the present-day, highly efficient machine, that this youngster of commerce has become one of the giant indus-

rating. The letiers refer to the type of body of the car at the price given. That is, r means roadster; t, touring car; ¢, coupe; 1, imousine; s, sedan; b, berline.
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plaies the purchase of a car has only to name his own price and then pro.

power

Name of Car

Name and Address of Manufacturer

Under $600

$600 to $1,000

I $1,001 to $2,000

$2,001 to $3,000

$3,001 to $4,000

Over $4,000

Austin...............

Halladay.............
Glide................

Cunningham......... .

Daniels. . .............
Vizen....

Grint.. ... DN

Herff-Brooks. .

. |Great Western Automobile Co., Peru, Ind. ..

. {Herfi-Brooks Corp., Indianapolis, Ind

|Allen Motor Co., Fostoria, Ohio.................

!Alter Motor Car Co., Plymouth, Mich........... i
Apperson Bros. Auto Co., Kokomo, Ind......... .0 ..ooivii i

Argo Motor Co., Inc., Jackson, Mich............
Auburn Automobile Co., Auburn, Ind

Austin Automobile Co., Grand Rapids, Mich... ..

Barlev Mfg. Co., Streator, I1......... ... . ...
Bartholomew Co., Peoria, Il. ..

iBell Motor Car Co., York, Pa................... ..

Biddle Motor Car Co., Philadelphia, Pa
Briscoe Motor Co., New York City..............
Buckeye Mfg. Co., Anderson, Ind...............

Buick Motor Co., Flint, Mich...... ............
Burrows Cycle Car Co., Ripley, N.Y............
Cadillac Motor Car Co., Detroit, Mich...........

Carter Mig Co., Hannibal, Mo.................
J. I. Case T.

Chadwick Engineering Works, Pottstown, Pa
Chalmers Motor Co., Detroit, Mich..............
Chandler Motor Car Co., Cleveland, O...........
Chevrolet Motor Co. of N. Y., New York City....

Cole Motor Car Co., Indianapolis, Ind...........
Columbia Taxicab Co., St. Louis, Mo............
Commonwealth Motors Co., Chicago, IIl.. . ... ...

Consolidated Car Co., Detroit, Mich.......... .

Crawford Automobile Co., Hagerstown. Md. . ....
Crow Motor Car Co., Elkhart, Ind....... e

Cummins-Monitor Co., Columbus, O.............

Cunningham, James, Son & Co., Rochester, N. Y..

Daniels Motor Car Co., Reading, Pa...... ... ...
Davis Mfg. Co., Milwaukee, Wis

Davis, Geo. W. Motor Car Co., Richmond, Ind. ..
Dispatch Motor Car Co., Minneapolis, Minn.. ...

Dodge Brothers, Detroit, Mich..................

Dodge Motor Car Co., Detroit, Mich............
Dorris Motor Car Co., St. Louis, Mo............

Dort Motor Car Co., Flint, Mich........... P
Driggs-Seabury Ordnance Co., Sharon, Pa...... ..

.. |Eastern Indiana Motor Car Co., Richmond, Ind...
.. |Empire Automobile Co., Indianapolis, Ind
. |Enger Motor Car Co., Cincinnati, O.............

¥. 1. A. T, Poughkeepsie, N. Y.................
Farmack Motor Car Corp., Chicago, Il..........
Ford Motor Co., Detroit, Mich.................

Franklin, H. H., Mfg. Co., Syracuse, N. Y...... ..
Grant Motor Co., Findlay, O...................

Haynes Automobile Co., Kokomo, Ind...........
H-C Motor Car Co.. Detroit, Mich.............

Holly........ .|Holly Motor Co., Mt. Holly, N. J..
Hudson.. . .[Hudson Motor Car Co., Detroit, Mich. .
Hupmobile............ Hupp Motor Car Co., Detroit, Mich...........
Inter-State........... Inter-State Motor Co., Muncie, Ind....... .. .
Jackson.........c.0-- Jackson Automobile Co., Jackson, Mich...... ..
Jeffery. .. ...oovavannn Thos. B. J. Jefiery Co., Kenosha, Wis.... ... .. ..
King.....ocvvvvrennns King Motor Car Co., Detroit, Mich........... ..
Kissel Kar............ Kissel Motor Car Co., Hartford, Wis......... ...
ineKar. ........... Kline Motor Car Co., Richmond, Va
gt:r)i(;- f".r ............ L. P. C. Motor Co., Racine, Wis. ...
Lenox..........c.veens Lenox Motor Car Co., Boston, Mass
Hollier..............- Lewis Spring & Axle Co., Jackson, Mich..........
Lexington........-«.- Lexington-Howard Co., Connersville, Ind..... ...
Locomobile. .......... Locomobile Co. of America, Bridgeport, Conn..... .
AL H. A. Lozier Co., Detroit, Mich.......... .. ...,
McFarlan Six......... McFarlan Motor Co., Connersville, Ind. .. .. .. ...
Madison.............. Madison Motors Co., Anderson, Ind..... ... .. ...
Majestic. .. ...ooveens Majestic Motor Car Co., Chicago, Il............
Maxwell.............. Maxwell Motor Co., Inc., Detroit, Mich........ ..
Mercer...cocovrrannren Mercer Automobile Co., Trenton, N. J...........
Mets....oovccvevorans Metz Company, Waltham, Mass................
Mitchell......coeneenn Mitchell-Lewis Motor Co., Racine, Wis..........
Moline........ v+« ..-Moline Automobile Co., East Moline, IIl.. ... ....
Moon Motor Car Co., St. Louis, Mo.............
Mt. Pleasant Motor Co., Mt. Pleasant, Mich.. ...
. IMutual Motors Co., Jackson, Mich..............
National Motor Vehicle Co., Indianapolis, Ind....
New Era Engineering Co., Joliet, Ill... ..........
Nordyke & Marmon Co., Indianapolis, Ind.......
Oakland Motor Car Co., Pontiac, Mich...,......
Olds Motor Works, Lansing, Mich...............
. |Owen-Schoeneck Co., Chicago, Ill...............
Packard Motor Car Co., Detroit, Mich...... e
. . |Paige-Detroit Motor Car Co., Detroit, Mich......
Pathfinder Co., Indi lis, Ind................

)
M. Co., Racine, Wis............... ..

{4, 22,7, 8445 .. ...
4,22,¢8495. ... ..

4, 10, r, $395.
4, 18, r, $450.

4,37,7,¢,8795. ... ...
4,30,¢ $685..........

8,38, r,¢t 8950......

y T

,22,r,8720........

,_,
Y
N
8
3
-~
o
4]
o
1)

34, ¢, $675. .
38, ¢, $975..

4, 3% r ¢t $725. .. ..
4, 39, s, $895

4,39, 7t 8795.... ..
6,40, 7, ¢ $895.... ..

4,30,7,8935..........
{4, 35, r, ¢, $785. .. ...

4,25, $640....... .0

4, 35, r, ¢, 8855
4, 20, ¢, $640. .
4, 20, s, $740..

{4, 28, r, $600..... ...
4, 28, t, 8650. ... .. ..
4, 35, r, t, 3885

{4, 35, r, ¢ 8850......
4,355, $1,000.. ...

4,38, 8985........
4, 40, r, ¢, $1,000... ...

(4,25,7,$635. ...
495 786 6.
14, 25, ¢, $865.. ...

{6, 38, r,¢ 81,050 ... ..
6,40, r, t, $1,375.. ...

0,7, ¢, $1,385........
0,¢ 81,095 .........

4,48, r, 81,775, ..
14, 48, ¢, $1,800. .

, 35,7, L, 8
35

.18, 45,4, 81,195, . ........

{6.44. r. t 9, 81,195, ...
8,80, ¢ 81,950......
6, 40, r, ¢,'s, $1,650......

4,35, ¢ 8950 ... .. .. ..

6, 22,¢ 81,095..........
12, 33, r, ¢, $1,095

6, 30, r, $1,900.....0 ..
{6. 30, ¢, $1,950.. ...

oo
ot
2
-~

6,50,r,¢ 8$1095........
6, 60, r, ¢, $2,000........
6, 29, ¢, $1
4,23, ¢ 81,085......
4.23, ¢, 8$1,165........

50, ¢, $1,985. .. ..

{4, 40, r, t, $1,375.
6, 50, r, ¢, $1,875.

4, 30, r, ¢, $1,075.
6, 45, r, t, $1,530.

6,46, 7, ¢t §
6,29, r,¢ $1,605.....
12, 43, r, ¢, $1,975.....

{8, 60, r, t, 5, $2,080. ...
8, 60, c, $2,800

6, 50, r, $2,250........
6, 60, ¢, $2,365........

4,22, r,$2,750........
4, 22, ¢, $3,000........

{680 8300

12, 90, r, ¢, $2,750.......
6,46,1,$2,250..........

lﬁIZIIIIIZZIIZIIIZZZIZII

8,70, I, $3,250
4,27,1,$3,500..........

6, 60, ¢, $3,100..
12, 90, ¢, I, $3,150.

0.1, $3,
0, b, $3,60

6,48-66, r, ¢, $3,600. . ..
6, 36-66, I, $4,000

450. ... ....

$6,500. .

{ 4, 55,1, ¢, $4,850......
6, 50, r, ¢, $5,350... ...

6, 43, ¢, $4,400........
6,49, ¢, 85100........

(Continued on page 34)
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The Firestone Proved by Many

Removable o =S Years of
Rim & AT B it Success in
Always /) B NS 'Hardest
Works /) | VDS L Service

A Firestone Factor of Efficient Truck Tire Service

which has proved its success wherever trucks are operated 1s the
S.A.E. Removable Rim Equipment. Years of the hardest use in many varied lines
have established the Firestone as standard equipment, always dependable.

With this equipment any driver can change tires in a with resiliency that protects the truck mechanism. This
few minutes, without removing the wheel from the truck. accounts for the fact that by far more Firestone Truck

It makes a great addition to the actual running time of
truck service. :

Fifteen years of tire development by the most highly
specialized experts ever assembled in one institution, have
wrought the Firestone ‘“Most Miles per Dollar” design
and quality—toughness that gives longest wear combined

tires are in use than of any other one make.

There is a Firestone Tire for every demand and a Fire-
stone Service Station in every trucking center with spe-
cialists to give you the benefit of their experience and
counsel. Call the Firestone headquarters nearest you for
details and low prices.

Firestone Tire and Rubber Co., Akron, Ohio --- Branches and Dealers Everywhere

“America’s Largest Exclusive Tire and Rim Makers”

Fire-

stone

Special
Electric §©
Truck Tire
Increases
Speed and
Mileage
HIGHEST
EFFICIENCY

© 1916 SCIENTIFIC AMERICAN, INC

is a |

Firestone

for Every
Load, Road
and Condition
of Service
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American Gasoline Pleasure Car Manufacturers with Prices of Their Leading Models for 1916 — Concluded

January 1, 1916

Name of Car Name and Address of Manufacturer Under $600 ’ $600 to $1,000 $1,001 to $2,000 $2,001 to $3,000 $3,001 to $4,000 Over $4,000
Paterson............. W. A. Paterson Co., Flint, Mich............o o fieimnin e 6,42,¢ 8985.......... 42, ¢, $1
 Sadcjal [Peerlsss Meotor Gar ‘o Clavetand, O,/ Il l ........ W & 80 v SR SO
Pierce-Arrow.......... Pierce-Arrow Motor Car Co., Buffalo, N. Y ] .............................................. {g Zg :’ ) é, gg'ggg .
8. 66, 7. . L, 6,000
Pilgrim......covvvennn Pilgrim Motor Car Co., Detroit, Mich...........|[.cceviviiiiinn.. {3, ng ot ggg{’ ~~~~~ .. !
.23, ¢, 5. [T N
Pilot................. Pilot Motor Car Co., Richmond, Ind. ... it i i e {g' éé' ;" 2 g}'%gg
, 85, t, 735, ... 0 0, 5 82485 e
Harvard. ............ Pioneer Motor Car Co., Troy, N.Y.............. {i' %‘iv 7 gg%% L R I e I e R N A B R
1 24,¢,8850...... ...l
FRP.............. Finley Robertson Porter Co., Port Jefferson, N. Y. i . ... .. .. . i RS S 4, 45, %, 85,000, .. ...
Premier Premier Motor Mfg. Co., Indianapolis, Ind....... e et e L e 6, 38 8, 82,300, T NORRERRR
Pullman. .. Pullman Motor Car Co., York, Pa............... 1 {i! gg ot %73% ---------------------------------------------------------------------------
I 3 y G BIBUL L ( ........................
RC-H............vv R-C-H Corporation, Detroit, Mich.............. I REREECETEERES )4, 25,6, 8850, ... ... i R S RS RRRN
c , L o 0
Regal................ Regal Motor Car Co., Detroit, Mich............ . EEER TR P EPPPPR 1439, :V ¢ 3985 8, 44,7, t, $1,200........ : ..........................................
Redo.ooiiiiiinns Reo Motor Car Co., Lansing, Mich.............. L 4,35, 1,4 8875........ ‘6 A5, 1, b, B 200 e e e e e s
Republic............. Republic Motor Car Co., Hamilton, O........... f ................................................................. 6, 43, r, t, $2,950........
Ross Eight.......... Ross Automobile Co.; Detroit, Mich.. .. ......... 18,88, 181,350 LT
ngm}l ,,,,,,,,,,,,,,,, ggxm]lMxtotrCuSﬂD%roibNMic%.k.b.........‘. N O S F O O SO
implex.............. implex Automobile Co., NeW YOTK CItY. ... ..o u|oerututernarnenenein|immniin ot e 8 100, ) 8 5,000.. .. ...,
Singer................ Singer Motor Co., Inc., New York City.. ... ... oo i e e e e e g: %8?‘1,343;3(')%00
Spaulding............ Spaulding Mfg, Co., Grinnell, Towa............olveeveevirennnen....'4, 30,6 8750..........| {430, 7 ¢, 81,250, ... ./ ..ol
Sphinx............... Sphinx Motor Car Co., York, Pa....... .
Standard............. Standard Steet Car Co., Pittsburgh, Pa. ) 6 70, t, $2,100. .. .16, 70, !, $3,600.
Stearns-Knight........ F. B. Stearns Co., Cleveland, O................. '8, 34,1, ¢ $2050........ 8, 34,1, $3,350
Steen. .. ... ... Stephens Company, Chicago, Ill.................} ;
Stewart. . . Stewart Motor Corp., Buffalo, N. Y. ..ol e i 6,44, 7, 8, 81,950 ..
Stl,udebaker ........... Studebaker Corp., Detroit, Mich.................... {g 38 :_ ?5%8(?00 ‘6 50, 1, $2,250
Stutz.....cooieiunnnn Stutz Motor Car Co., Indianapolis, Ind.......... A {4' 36, r, $2,100...
} 4, 36, t, $2,300...
Thomas. ... E. R. Thomas Motor Car Co,, Buffalo, N.Y......[..................... Fee

Trumbull. . Trumbull Motor Car Co., Bridgeport, Conn...... 4,14, r,8395.......... 4 14,¢,8500.......... R R EAREEEEIEIIEISTITEREEE
Velie..oovverennrnene. Velie Motor Vehicle Co., Moline, Ill............. S P {6 40,4 81,065 ... o
_ ' l ) 6, 45, ¢, 81,400, 11T LI\ LTI
Richmond............ Wayne Motor Warks, Richmond, Ind............0....cooooin 4,30, 7,¢ %$885........ 6,50, 7,8 $1,095. ... .. i
Westcott. ...o.ooovnnn. Westcott Motor Car Co., Richmond, Ind... ... .. ... it i v 4L 2,0, 81,205,
| (16,51, 7, £, 81,595 . ‘ ......................
White. ....covovevennn IWhite Company, Cleveland, O. ... ... ... e i e e e e {4’ 30, 7, $2,650........ 4, 45,1, $3,800........
4 14, 35, 1, 8750 6. 45. £, $1.145 ‘ 4, 301¢ $2,700......... 4, 30, s, $4,000........
............. Will: 1 Co., Toledo, O .vvveeeeen.. , , 35, ¢, VA5, 8 81,145 L e e e
Overland illys-Overland Co., Toledo % 25, r, 8595 14,35, 0395011 {4. 40, 1 SL,750. L
WiInton. .. .ovveernennn Winton Company, Cleveland, O. .. ... ... e e e e 6, 34, r, ¢, $2,285........ 6,48, r, ¢, $3,500........
Zimmerman...........

Zimmerman Mfg. Co., Auburn, Ind.............. e .6,50,¢ 81,495.......... ‘ ..............................................

* Price for chassis only.

Bodies extra.

1 Prices on application.

Prices of Leading Electric Pleasure Cars for 1916

Name of Car

Name and Address

of Manufacturer

Passenger Capacity, Body Type and Price

Under $2,500

$2,500 to $3,000

Over $3,000

Argo, Borland, and Broc

Detroit

Columbian

100-Mile Fritehle....................

Chicago
Waverley...ooovvevnnn

Walker Vehicle Co., Chicago, Il

Waverley Company, Indianapolis,

Woods Motor Vehicle Co.,

American Electric Car Co., Saginaw, Mich
Anderson Electric Car Co., Detroit, Mich

8. R. Bailey & Co., Inc., Amesbury, Mass

Baker R. & L. Co., Cleveland, Ohio
Baker R. & L. Co., Cleveland, Ohio

Columbia Electric Vehicle Co., Detroit, Mich
Fritchle Automobile & Battery Co.,
Hupp-Yeats Electric Car Co., Detroit, Mich
Ohio Electric Car Co., Toledo, Ohio

Ind

Denver, Colo.. ..

Chicago, Il

3 p. Cabriolet, $2,075
4 p. Brougham, $2,175
5 p. Brougham, $2,250

2 p. Runabout, $950

3 p. Coupelette, $1,250
4 p. Brougham, $1,450

........... {

4 p. Coupe, $1,500
4 p. Coupe, $2,000
4 p. Coupe, $2,400

4 p. Cabriolet, $1,985
5 p.
4 p. Brougham, $2,000

2 p. Torpedo Roadster, $2,400

Front Drive Limousine, $2,150 .

2 p. Phaeton, $2,600
2 p. Roadster, $2,900..............
5 p. Brougham, $3,000....
{2 p. Roadster, $2,600...

4 p. Brougham, $2,800

. Cabriolet, $2,500
. Torpedo, $2,600

. Roadster, $2,650 .
Brougham, $2,900

. Limousine, $2,500 ...
. Brougham, $2,850
. Brougham, $2,900

4 p. Coupe, $3,200
5 p. Brougham, $3,600

Ready Reference Table of Commercial Vehicles for 1916

Leading Models of American Gasoline Motor Trucks and Delivery Wagons
Compiled by C. Edward Palmer

THE motor truck has come to be such an important and indispensable adjunct to business that many commercial houses, both wholesale and retail, large and small, would be utterly lost if they

were compelled suddenly to revert to the old-fashioned and slower method of transportation by means of the horse and wagon.
They buy a truck the same way that they engage a high-priced employee—not because they can get him at a certain figure but because of his capacity for business and his eﬁmency
Trucks are bought for their capacity and efficiency in the work they are to perform.

every year.
of operation.

Many large business houses add to their motor truck equipment

To assist the prospective purchaser of a motor truck the following table has been arranged with the trucks grouped according to tons capacity. In each column the first figure indicates the

capacity in tons, and the second the horse-power rating of the motor.

from data supplied by those manufacturers who responded to the request for this information.

Not every truck of each manufacturer is listed, but only the leading and representative models.

The figures were compiled

Name of Vehicle

Name and Address of Manufacturer

Tons Capacity, Horse-Power, and Price.

| Under1Ton 11 1-1% \ 2-234 | 34 | 5 i 6 and Over
ACHE. .o vaueaninnnen Acme Motor Truck Co., Detroit, Mich.......o.ou i oo, 1114, 25, $1,900 : {2, gi- ggvggg . . »[5, 40, 83,500............ L
Adams.....nnoieiiin Adams Truck, Fdry. & Mach. Co., Findlay, O....|..................... 1,30,8 5158253?00 2, 35,$2,500...........0... TR
. 4, 35, $2,300......
inci I ¢ JOUUUUE BN R P 2, 40, 82,500..........
Armleder............. 0. Armleder Co., Cincinnati, O..ovviiiavenn el i {2%. 40 82,800, ; 313, 47, $3,500
. .|Atterbury Motor Car Co., Buffalo, N. Y.......... ... 1, 23, 81,800.......... 2,27,82,400............ 314, 32, $3,200
.1Autocar Company, Ardmore, Pa......oovvvenn... TR TSSO 2,18,81650............1.... e

.. |Auto-Truck Company, Bangor, Pa
.|Available Truck Co., Chicago, Il

AVEIY.viereunrrnnenns Avery Company, Peona, ) 01
Barker............... C. L. Barker, Norwalk, Conn ..................
BesSemer......o.uvvn Bessemer Motor Truck Co., Grove City, Pa......
Blair................ Blair Motor Truck Co., Newark, O.....c000vun..
Brockway............ Brockway Motor Truck Co., Cortland, N. Y......
Lambert......cooovune Buckeye Mig. Co., Anderson, Ind...............
Buick.......v0vvennnn Buick Motor Co., Flint, Mich...................
Burrows........o00nnn Burrows Cycle Car Co., Ripley, N. ¥.. ... .
Chadwick............ Chadwick Engineering Works. Pottstown, Pa
hase.......oooovenenn Chase Motor Truck Co., Syracuse, N. Y,
Brinton.............. Chester County Motor Co Coatesville, Pa.
Little Giant........... Chicago Pneumatic Tool Co., Chicago, Ill..
Coleman. . . .|Coleman Motor Truck Co., Ilion, N. Y...
Commerce. .|Commerge Motor Car Co., Detroit, Mich...
Continental........... Continental Motor Truck Co., Chicago, Ill.......
Columbia............. Columbia Motor Truck & Trailer Co., Pontiac, Mich.|.
Continental........... Continental Truck Mfg. Co., Superior, Wis........
Corbitt..... Ceeraneeen Corbitt Automobile Co., Henderson, N. C........

34, 20, $1,200

(%2 800
3, 25, 81,125.".
14,18,'§875
15, 16, $620.
%. 25, 81,50

154, 23, §1,500......... {3

2, 40

,,,,, " [14, 22, $1,600......] {2, 27, $1,900
134, 22, $1,825...... 2, 27, $2,125. ..

..... 1, 35, $1,500........

..... 114, 40, $1,800......

.11, 37, 81,150

..|1, 25, $1,650.

1114, 30, 81,95
25, $1,350
114, 25, $1.4

, $2,250
2, 36, $2,700

2, 36, $2,000............
2,30, $2,850............ {

i, 26, $1,600.. ... 0.
{1%, 26, $1,500. .. .. 2. 26, 31,700
1,95, $1,250... .00

114, 36, $1,800... ...

2, 40, $2,000............

|2, 30, $2,200.
234, 35, $2.25
2, 27, $2,500...

333, 50, $3,000
3, 36, $3,200

314, 42, $2,800..........

3, 35, $3,250
4, 45, $3,750

g SBR[
120, $Lo50. - 2, 40, $2,100............]34, 45, $3,000.......... 5, 50, $4,000.
..................... 2,40, 81,650, .. ennere et e e
1, 25, 81,500. 11010 2, 30, $2,000, ... .00 3,35, §3,300... .. 0000 5, 40, 83,700,
..... 134, 26, $2,000. ... . ... {2-%26358’25220200-.-_:-‘:::: 3,85, 82,750, .. euien et

(Concluded on page 36)
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THE JEFFERY QUAD, by the sheer merit of its performance
has, in the short space of two years won world-recognition.

. In this time more than 2,000 Quads have been bought, built and
shipped from the Jeffery factory, almost without sales or advertising
promotion—solely because the Quad does all the work any other
truck can do—and then goes on doing things 70 other truck can do. It plows
through mud, sand, gravel and up grades that positively baffle the most power-
ful two-wheel-drive trucks. It does these things because it drives, brakes and

! S. Automatic Locking Differentials put the
power of the motor intolany wheel or wheels that can get traction when the

steers on all four wheels, M. &

others cannot.

. The most_discriminating buyers in_this country, as well as abroad—the
United States Government, Standard Oil Company, Armour & Company, Beth-
lehem Steel Company and scores of equally well-known concerns are standard-

izing on the Jeffery Quad as the witimate type of motor truck.
The Jeffery Quad is the only truck of its kind in the world.

The Thomas B.Jeffery Company

Dept. S-1

Kenosha, Wisconsin

Builders of Motor Cars Since 1902

Power on All

Part of the Evidence upon Which American
Business Men Are Buying Jeffery Quads

HE sensational world-wide success of the Jeffery Quad has come with a rapidity never before equaled in the entire history of the
motor truck industry. The Quad is known in practically every part of the world.
Originally designed as a military truck to replace the four-mule team on escort wagons in the United States Army, the Quad

was immediately recognized for its amazing ability to meet and cope with transportation problems which had not been successfully

solved by the rear-wheel-drive type of truck.

It is recognized everywhere as a super-truck.

The more general the use of the Quad becomes, the more is it being discovered that there is practically no line of business that

cannot profitably use Quads.

In nearly every instance where motor trucks can be used to advantage, the Jeffery Quad excels.

Hundreds of concerns in this country and abroad have bought the Quad and know from their own actuai experience exactly what

the Quad can do.

Following is a list of a few of these concerns.

We have also quoted from letters written us by users.

These names and these letters are but a drop in the bucket of evidence which has been accumulating at the Jeffery plant—the
evidence upon which a constantly increasing number of far sighted, close-buying business concerns are investing in the Jeffery Quad.

A Few of the Concerns Which Have Bought Quads
This list is limited in length because our space is limited. There are scores of other well known concerns which have bought, used and endorsed the Quad.

The United States Government: Standard Oil Co.;: Armour
& Company, (Packers): DuPont Powder Co.; Morris &
Company (Packers): American High Explosives Co.; Bell
Bockel Co. (Contractors and road builders): B. W. McCaus-
land (Mining): Parsons Lumber Co.: Bissell Carpet Sweeper
Co.; Hill Steamboat Line; Pople Transfer & Storage Co.;
Hines Lumber Company; Portland Gold Mining Co.; Val
Verde Irrigation Co.; Mogollon Stagze & Express Line; Tom
Reed Gold Mining Co,; Hawkeye Oil Co.; Mississippi River
Power Co,:; Milwaukee General Construction Co.: Spencer
Brothers Co. (Clay products); Merrell-Soule Co. (Wholesale
milk); State Board of Control; City of Whitewater, Wis.
(Fire Dept.); Marshall Oil Co.: Hart & Page (Road builders
and quarry-men); Borbeck-Lohborg Lumber Co.; E. H.
Warren Transfer Co.; Highland Brewing Co.; (:‘ity of
Chippewa Falls (Fire Department); City of Greensboro,

N. C. (Road building): Wisconsin Veterans Home; Brook-
Hill Farm (Dairying); McMahon & Lonkey (Freighting):
Justin Reed (Mountain freighting); Louis Johnson (Team-
ing and express); City of Collinsville, Ill. (Fire Dept.);
Mineral Products Company (Mining); Bishop Manufactur-
ing Company (Cotton Gin, Ice and Feed); F. S. Knox
(Oil Dealer); City of Lebanon, N, H. (Street Sprinkling);
Ed. Matheson (Stage); Havana Metai Wheel Company
(difg. metal wheeis); B. C. Steele (Teaming and Express);
S, H. Brady (Mining); Calif. State Highway Com. (Road
work); C. H. Clemons (General store and logger); Sioux
City Artificial Ice Co.; Lloyd and Company (Grain business)
Blum Brothers (Manufacturers of boxes); Rem Snowden
& Co. (Trucking and expressing); Benton City Dray Line
(Dray line); A.E. Kruze; W. A. Bra-ishaw (Mining); J. B.
Henderson (Stage); Grant County Comm. (Road work);

American Cement Tile Manufacturing Company (Tile
maker): Groah Mineral Company (Mining); B. B. Snavely
gmller); James H. Poole (Ranching); Mrs. Elizabeth Eliis
Teaming and expressing); C. L. Percival Co. (Hides and
butchers supplies); Seguin Milling & Power Co. (Flou=
Mills); Intermountain Trans. Co. (Misc. hauling); Lee Moor
Construction Co. (Contractors and road builders); G. B.
Turner(General transfer); Juntura-Burns Stage Line(Stage)
Mr. Randolph (Transfer & Storage); George I\I.Wadeyv(Mlne
operator and contractor); Jay S. Jones (Mining); O’Neil Ofl
& Paint Co.; J. P. Galloway (Freighting); Paul Waggnor
(Ranch); Pirie Tool Sharpening Machine Co.; Neils Ohlson
(Teaming); Wm. Bomberger (Miller); Home Oil Co.; St.
Bernard Mining Co.; Copper Queen Cons. Mining Co.;
General Asphalt Company; City of Winaton-Salem, N. C.;
Nutty & Gundy; Bethlehem Steel Co.
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A Few Among Scores of Letters
Written By Buyers

Notice that these letters are far more enthusiastic
than any statements ever made about the Quad
by the Jeffery Company. The Quad is such a sen-
sationally good proposition that the Jeffery Com-
pany is almost over-conservative in its claims. It
is far better to have actual owners—disinterested
owners—tell of the marvelous things the Quad
doesthan to tell these thingsourselves. Read what
Quad owners actually think about the Quad:

Through Ten Inch Snow—We are hauling regularly 2 tons
on our Jeffery Quad and have no trouble at all, even at
the present time when the snow is 8 or 10 inches deep.
We have reached the conclusion that there is no truck
like the Jeffery Quad, and we think we have the worst
proposition in the country fora truck to overcome.—
8t. Croix Lumber & Mfg. Co., Winton, Minn.

Other Trucks Unable To Do Work—Our 2-ton Jeffery Quad
truck has given good satisfaction. We have had it run-
ning continually over rough roads, steep hills and in
the mud. This truck hasstood the test where several
other trucks working in the same conditions were
unable to do the work.—Lee Moor Contracting Co.,
Neenach, Cal.

Where Teams Cannot Pull a Load—To say that the Quad
is doing work that no other truck could do would not
be emphasizing at all. In fact, since the weather has
been bad and the dirt roads soft, we are sending this
truck where teams cannot pull a load. Several times it
has pulled our two-wheel-drive truck and load out of
the mud, together with the load on the Quad. I asked
the driver, who is & practical automobile man, if there
was any kick coming on the Quad, and he said, “If
there is, I can’t find it.”—Marston-Gass Lumber Co.,
Donora, Pa.
Rear Drive Truck of No Use in Gumbo—We have used our
Jeffery Quad going on two years and find it perfectly
satisfactory in every respect. A rear-drive truck would
have been of no use to us as we are off the pavement
214 blocks and in the gumbo right on the banks of the
Missouri River, and for ten weeks this past season we
were constantly in the mud. The Jeffery Company are
fine people to do business with.—Sloux City Artificial
Ice Co., Sioux City, Iowa. -
Over Road Impassable to 18 Horse Teams—The Quad was
able to make its regular trips through the mud when
the road was impassable to the 14 and 18 horse teams for
7 and 8 days. The Quad has run to date 6,285 miles and
the only replacements made have been a fan spider and
a fan belt.—Jay 8. Jones, Winnemucca, Nev.
Economical in Operation—We have run our Jeffery Quad
truck somewhere between 5,000 and 6,000 miles and with
the exception of a leak in the radiator and a little
trouble with the fan, we have had no expense on this
truck in the way of repairs. Its services have been very
satisfactory to us and we find it very economical in
operating.—Bishop Mfg. Co., Bishop, Texas.
No More Doubts—Regarding the Jeffery Quad, we werea
long time buying a truck but when we saw the stunts
the Quad would do at the factory demonstrating grounds
we had no more doubts, We have a truck that is a real
truck.—Borbeck-Lohberg Lumber Co., Lyons, Iowa.
Good Reputation in Alaska—So far the Jeffery Quad and
myself have a good reputation and have done twice the
work either is intended for.—Fred Clinton, Fairbanks,
Alaska.
Business From Larger Territory—Referring to our Jeffery
Quad 2-ton truck. we areable to take on business from a
much larger territory than when we were entirely de-
pending on horses. Parsons Lumber Co., Rockford, Il
Well Satisfied—We are well satisfied with our Jeffery
Quad and will not own any other car except a four-wheel-
%rlve car.—~The Pople Transfer & Storage Co., Trinidad,
olo.
Used by Fire Departments—The Jeffery Quad is all right
in every respect.—Joseph Meuli, Fire Chief, Chippewa
Falls, Wis.
Over Stubble Fields to Threshing Outfits—Our first month’s
output with the Quad wasa little over 27,000 gallons. The
second montb it was nearly 31,000 gallons. We make all
our country trips with the Quad, from 20 to 60 miles out
and back, over all kinds of roads, over stubble fields to
threshing outfits, and have also gone over newly plowed
ground to reach a tractor plowing outfit,—F. L. Williams,
Standard Oil Agent, Kenosha, Wis.
Pulls Heavy Vans Out of Mud—When our large vans are
stuck in the mud, loaded with 56 and 6 tons of household
goods and our horses cannot pull them, we send our
Jeffery Quad and pull them out.—E, H. Warren Transfer
Co., Rockford, Il
Does Better Work Than 5-Ton Truck—Thesentiment at the
mine is strongly in favor of the Jeffery Quad. The truck
will carry its rated capacity in places where the
truck will not go at all; whereas the truck with
a rated capacity of b tons, cannot carry over 2 tons up
the hills at our mine. The Jeffery machine makes faster
time than the car and will operate in deep snow
at times when the ——— machine cannot be used at all,
—Portland Gold Mining Co.. Victor. Colo.
Breaking Roads After Snow Storm—After running my Jef-
fery Quad truck for 9,500 miles the tires are still good. I
used the truck successfully breaking roads after the worst
snow storm last winter. The truck has proved very satis-
factory in every way.—B. C. Steele, West Acton, Mass.
Only Truck He Can Use in His Business—We went with our
Jeffery Quad through snow two feet deep. This Jeffery
Quad is the only truck I could use in my business.—
Standard Oil Co., R. A. Boyd, Agent, Austin, Minn,
Over Bad Roads—My Jeffery Quad goes over roads that it
would be impossible for a rear wheel drive truck to go
over.—James A. Poole, Marfa, Texas.
Climbs Steep Grade—Colburn Hill is almost a 40% grade.
There has never been any other truck up this hill, but we
went up with full load, 560 gallons, without any trouble
whatever, stopping and starting when we pleased.—
Nutty & Gundy, Agents, Standard Oil Co.,Washington, Ill1.

A Few Reasons Why the Quad Excels

Drives on all four wheels—Enabling the Quad to nego-
tiate deep mud, sand, gravel, snow and difficult
grades which are impassable to rear-wheel-drive
trucks. This is possible because the weight on all
four wheels is used to produce traction up to the
capacity of the motor.
Brakes on all four wheels (and also on drive shaft be-
hind transmission)—Brakes at four ground-contact
points instead of two—twice the braking power
and less than half the skidding effect.
Steers on all four wheels—Front and rear wheels track
together—driver does not have to watch rear end
of truck (it follows the front end)—driver can
turn shorter and maneuver into places where no
other truck can go.
M. & S. Differentials—A positive non-slipping drive
to every wheel—no wheel can spin—all four road
wheels must keep up with the speed of the motor
(two outermost wheels can over-run inner wheels
in turning corners); thus there is nochance tostall
the Quad (within the power of the motor) as long
as any, one or more wheels can obtain traction,
which is an impossibility with non-locking differ-
entials.
Duplex Governor—Driver presses down accelerator
?edal .all the way, and governor automatically
eeds just enough gasoline at all times to keep the
truck running at the predetermined governed
speed—economizes gasoline, saves the motor and
operating mechanism, makes much better average
speed and time, permits motor to act as brake on
truck going down hill and gives full motor power
on low gears.
More Economical—Tremendous saving in tires, re-
pairs and upkeep on account of smooth climbing
effect instead of the skidding and bouncing pro-
duced by the rear wheel drive.
Summary—The Jeffery Quad does all that any other
motor truck can do, and does it at much less cost;
and, in addition, it goes through mud, sand, snow
and over hills and rough country where no other
motor, truck can go. Moreover, the standardiza-
tion, interchangeability and duplication of parts
worked into the design of the Quad greatly reduce
the number of spare parts necessary and decrease
the cost and problems of upkeep and maintenance.

Write to the Jeffery Company For Further Details
Whether you are using horses or trucks or not—
whether you contemplate the purchase of a motor
truck or not—write to the Jeffery Company, Dept.
S-1, Kenosha, Wis. Wewill beglad to send youcom-
pleteinformation on the Jeffery Quad and how it has
proved a wonderful money saver and money maker
in various lines of business.  The Jeffery Quad we
believe is the biggest thing in the truck business
today. Itsfuture is tremendous—every well posted
man should be informed on the Jeffery Quad.
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Name of Vehicle

Name and Address of Manufacturer

January 1, 1916

Tons Capacity, Horse-Power, and Price

Crown

Vixen. ...l
De Kalb..

Detroit. ..
Denby
Horner

Doxle. .o
Duplex. .
Durable Da} ton. .

Flexible Truek. .. .. ..
Clintonville, F. W.
G. V. Mereedes

c

Howard
Independent,
International

Mack and Saurer..... ..

Jeffery. .. ... .......
Kearns.
Kelly
King
Kiss
Kleiber.

- | Durable Dayton Truck Co., Dayton, O

"| Gramm Motor Truck Co., Lima, O..

.1 H-C Motor Car Co.,
.| Henderson Bros., Cambridge, Mass
.| Tendrickson Motor Truck Co.,

. .Kleiber & Co., Inc., San Francisco, Cal,

Crawford Automobile Co., Hagerstown, Md. ... ..
Crown Commerecial Car Co., N. Milwaukee, Wis. .

Dart Motor Truck Co., Waterloo, Iowa

Davis Mfg, Co., Milwaukee, Wis. .
De Kalb \Vagon Co., De Kalb 11
Detroit Commereial Car Co., Detroit, Mich.
Denby Motor Truck Co., DLtTOlt Mich
Detroit-Wyandotte Motor Co.,
Dispatch Motor Car Co., anoapohs Minn..
Dorris Motor Car Co., 8t. Louis, Mo
.|James C. Doyle, San I‘ranctsco Cal. .

.| Driggs-Seabury ‘Ord. Corp., Sharon Pa
A Duplex Power Car Co., Charlotte, Mich

| Fargo Motor Car Co., ChlLng, m. ..
Fedoral Motor Truck. Co., Detroit, Mich. |
.|Flexible Traction Motor Truck Co N. Y. City.

.| Four Wheel Drive Auto Co., Clintonvillc, Wis. ...
General Vehicle Co., Long Island City, N. Y
.1 Gramm-Bernstein Co., Lima,

Hahn Motor Truck & Wagon Co., Hamburg, Pa
.{3arvey Motor Truck Works, Harvq IH.. . ...
Detroit, Mich

Chicago, Ill
Robert G. Howard, Boston, Mass
.| Independent Motors Co., Port Huron, Mich
International Harvester Corp Chxcago ..

lInt.ernatlonal Motor Co., New York City

Thos. B. Jeffery Co., Kenosha, Wis. .............

Kearns Motor Truck Co,, Beavertown, Pa .
Kelly-Springficld Motor 'I ruck Co., Sprmgﬁdd 0.
A. R. King Mig. Co., Kingston, N. Y.

iKissel Motor Car Co,, Hartford, Wis. .

700
Wymdotte ‘thh..\ .......

144, 27, 710

134, 25,'81,150.

134, 25, 8625

|34, 22, 8835
..., 30,81,290.........
134, 40, $850. ... ...

Under 1 Tons B 1-144 2-214 3-4 5 6 and Over
................................................................. 3, 40, $3,000............
. / 2.0. '$67 ....... 1, 30, $2,000.......... 2 35, 82,500............ 3,40, $3,000............
N D
{/a 50: 0500, 1/,42, $1,800........ 214,42, 82,100, ..o
1 305

13, 23 81100
iy 05 8990,
134, 23, 81,285,

{ 14,12, $350..
15, 25, $550

34, 23, 81,125,

14, 35, 2500
34, 35, $1.075
., 20, $995

34, 25, $1,290.......:.

14,20, $620......... ..
14, 10, $300

T134, 80, $2.250. .01

34, 28, $1,200
. 35, 3750

Knickerbocker . . . .. .. .[qur‘kerbocker Motor Truck Mfg. Co., N. Y. City. .
Knox.............. . Knox Motors Co., Springfield, Mass. .. ...........
Koehler.............. 'H. J. Koehler S. G. Co., Newark, N. J............
Kopp.ooovcevnnonn.. \Kopp Motor Truck Co., Buffalo, N.Y...........
Kosmath............. {Kosmath Co., Detroit, Mich....................
Tange. .. .............. ‘Lange Motor Truck Co., Pittsburgh, Pa..........
Hall ,............... ‘Lewis-Hall Tron Works, Dctrmt Mich...........
Lincoln............... Lincoln Motor Truck Co., Detron Mich.........
Locomobile........... Locomobile Co. of America, Bridgeport, Conn.. ...
Longest. . .'Longest Bros. Co., Louisville, Ky
Maccar. . Maccar Truck Co., Scranton, Pa. .
Mais........... .1 Mais Motor Truok Co., Iudlanapohs,
Nartin. ............. Martin Carriage “orks York, Pa.
Mercury.............. Mercury Mig. 00 Chicago, m.
Mogul............... Mogul Motor Truck Co., St. Louis, Mo
Monarch............. Monarch Light Truck Co., Milwaukee, Wis.... ...
Moon................ Jos. W. Moon Buggy Co., St. Louis, Mo.........
Moreland. ............ Moreland Motor Truck Co Los Angeles, Cal.. ...
Natco ................ National Motor Truck Co., Bay City, Mich......
vada. . ... Nevada Truck & Tractor Co Nevada, Iowa. .
Old Reliable.......... Old Reliable Motor Truck Co‘, Chicago, Ill..
Packard.............. Packard Motor Car Co., Detroit, Mich......
Palmer-Moore......... Palmer-Moore Co., Syracuse, N. Y. .............
Menominee........... D. F. Poyver Co., Menominee, Mich. ...
Peerless.............. Peerless Motor Car Co., Cleveland, O
Pierce-Arrow.......... Pierce-Arrow Motor Car Co., Buffalo,
Pull-More. .. ......... Pull-More Motor Truck Co., Detroit, Mich.......
Quakertown. . ........ Quakertown Auto Mfg. Co., Quakertown, Pa... ...
Reo.................. Reo Motor Truck Co., Lansing, Mich............
Repubhc . .1Republic Motor Truck Co., Alma, Mich.. ..
Robinson .|Robinson Motor Truck Co Minneapolis, Minn. ..
Rome... .|Rome Motor Mfg. Co., Dowmgtown Pa..........
Royal................ Royal Motor Truck Co., New York City.........
Rush................. Rush Delivery Car Co., Philadelphia, Pa....
Sandow.............. Sandow Truck Co., Chicago, Il.......... ..
Sanford.............. Sanford Motor Truck Co., Syracuse, N. Y
Schacht.............. G. A. Schacht Motor Truck Co., Cincinnati, O....
Selden............... Selden Motor Vehicle Co., Rochester, N. Y.......
Service............... Service Motor Truck Co., Wabash, Ind..........
Siebert............... Shop of Siehert, Toledo, Ohio...................
Signal................ Signal Motor Truck Co., Detroit, Mich..........
Sphinx............... Sphinx Motor Car Co., York, Pa................
Standard............. Standard Metor Truck Co,, Detroit, Mich........
Steele. ............... W. M. Steele, Worcester, Mass. . AU
Stegeman............. Stegeman Motor Car Co., Milw aukoe Wis
Sterling.............. Sterling Motor Truck Co , Milwaukee, Wis.
Stewart.............. Stewart Motor Corporation, Buffalo, \I Y.
Studebaker........... Studebaker Corporation, Detroit, Mich . ...
Sullivan. _|8ullivan Motor Car Co., Rochester, N. Y...... ...
New Yorl | Tegetmeier & Riepe Co., New York City.........
Tiffin.......... Tifin Wagon Co., Tiflin, Ohlo.................. ..
Trabold.............. Trabold Truck Mfg. Co., Johnstown, Pa
Trumbull Trumbull Motor Car Co., Bridgeport, Conn. . ...
United United Motor Truck Co., Grand Rapids, Mich....]. ..
U.S........ United States Motor Truck Co., Cincinnati, O....1....
Universal. . . Universal Service Co., Detroit, Mich.............
Veerac............... Veerac Motor Co,, Anoka, Minn. ...
Viall.......ooolo Viall Motor Car Co., Chicago, IlI.. ..
Vil e Vim Motor Truck Co Philadelphia, Pa..........
Wade................ Wade Commercial Car Co., Holly, Mich.. ..o
Walter............... Walter Motor Truck Co., New York City........
Neteo..ooovvnnion. Welsh & Suthergreen Co., Fitchburg, Mass. ... ..
White. . .ooovie e ]VV hite Company, Cleveland, Ohio. ........... ...
Wilcox Trux.......... IH. E. Wilcos Motor Co., Minneapolis, Minn...... |
Ov erland ............. ‘WIH\ rs-Overland Co., Toledo, Ohio.. L
Wisconsin Motor Trur‘k Works, Baraboo Wis. "

-1 Wichita Falls Motor Co.,

Witt-Will Co., Inc., Washington, D. C.... ... ...

Wichita Falls, Tex. .. ..
:J. C. Wilson Co., Detmlt Mich.................

1134, 33,

1795, $1,600
1, 25, $1,250

‘1,1, 23,81,375.. .. L L[:
134, 30, $1,800

:1, 28, 81,500 .
1, 20, $1,450. .
1, 30, 81,600..

1,30, 82,100.........
114, 55, $2,600. .
$2,050

1i4, 23, 81,950........
11, 26, $2,200

‘1, 30, 81,350, . ......
1%, 23, §1,575

114, 30, $1,600.
114, 30, $1,650.

12, 26, $2,450

) 2}. 30,2 szgﬁz)oo ............ 3,40, 83,200............
1, 27, $1,700. . 2,55, $2,000 ale aa e
o $ o {33 850 315, 43, $2,950........ ..
() S5 TS B 2oy =
{1224 32 S0 2,40, $2,500............ 314, 45, $3,000....... ...
1, 23,231,3 .......................................................
1,28 81,550, ... .15 o7 so 100 lals a0 3000,
{1/' A ISR 2, 27, $2.100 315, 32, $3,000..........
134, 30, $1,800. ... ... |2, 40, $2,000........... | [3, 45 82750 "1
§2,000 14, 50, $3.025
..................... 2 30, §2,250 |31 40, 83,000,
114, 35,'81,000.. 0 2bg, 40, ez(,)goo .......... 314, 50, $3,000'
.................... 35, 82,8 135, 45, $3,400. .
1i4)30, 1300 LT T e 408

2,35, 82,400, ... .. ...
2,40, $2,250. ... ... ...

2,30,82500............
2, 29, 83,600

244, 40, 82,600
2,29,§2300 ...

2. 40, $2,000 .
2, 40, 81,975.

3, 48, $3,400
4, 48, $3,750

L1314, 40, $3,400

3/ 32, $2,600
0, $3,350

%, 41, $3,300..........

34, 40, $2,850..........

4, 29, 83,600

315, 45, 83,300 -
'3, ., $1,580..
1314, 34, $2,550. .

3,29, 83
3, 32, $3,400

2, 26, $2,800

2, 26, $3,000
2,23, 82,000............

‘97, ., 29
2,27, 82000 .. 7110 314, 32, 82,800..........
2,32,82,800............ , 40, $3,400............
....................... 334, 29, $3,500..........

114,30, 81,950
1, ZO $1,000.
1/ 40, Sz! 250.. ... ...
114, 30, $2,000... .. ...
15, 30, $3,150. ... . ...
1,32, $1,600........
| 115, 45, $1,800. ... ..

............... ‘) Z/
12, 40, $2,800 L

27, 82,250. ..
$1,900

, $2,900
3 32, $2,400. .
3, 40, $3,400. .

314, 45, $2,900........ ..

11,33, 82,750,
314, 29, $3,250. ..

3,30, 83,850............|5,

5, 40, $4,500
5, 38, $4,500
5, 33, $2,800

5, 32, $3,400
5, 48, $4,500

5, 36, $4,500

40, $4,000............
L, 50, $4,000. .. ... ...
50, $4,500

Name of Vehicle

Name and Address of Manufacturer

-|10, 35, ¢3,

00 (Tractor) .
6, 54, $3,800

6, 40, $4,800
7, 50, $5,000

for 1916

Tons Cupucxty and Price

Under 1 Ton 1-11% l 2-214 6 and Over
Detmit ............... Anderson Electric Car Co., Detroit, Mich. .. ... . . ;53, 0o... ...
Baker. . Baker R. & 1. Co.,, Cleveland, O... ... ... .| . ... . .. ..., 1,%2,300............. 12, $2,800 1314, $3.500. .. ll5Ie3850. L
S Commercial Truck Co. ofAmorlca Philadelphia, Pa /, $1,640........ .. 1, 82,095 ... . 2, 82725, '3l $3’530. S 3 £ S A
(‘onne gville. . ........ Connersville Buggy Co.; ionnersv ille, Tnd.. ... ... CBTO0 . P o SR
Couple Gear.......... Couple Gear Freight Wheel Co.,Grand Rapids,Mich ... ... ... ] {g’,/s'ggzo%o; “““““ 5, 85,000%. ... 6, $4,000%,
Ewbank.............. Fwbank Flee. Transmission Co., Portland, Ore....|Prices on Application. .|Prices on / .. /“ R + DR T
10() ’\Ille Fritchle. ... .. iFritchle Automobile & Battery Co., Denver, Colo ... ... . .. 1, 81,750 3,084,000, ... ... L. 5 85 b
CMLCo General Motors Truck Co., Pontiac, Mich. .. ... .. g $1,200......... ... 1, 81,300 ‘3V, g2.000. R AT T
G Voo General Vehicle Co., Long Island City, N. Y...... { i//g'ss’llbl.')%(ij L 82,100 314,983,250 .. .. ........ 5,83,700. ... ...... b
Plerey....oooooein Hub Motor Truck Con Columbug Ohio. .| vt I SRR !
Tansden. ............. Lansden Co., Inc., Brooklyn, N. Y.......... ... 36 81175, ... 181,700, ..l 2 %2100, .. 315 s9are SEbea P
Eif:truck ............ LosAngelesC reameryAuto&\Id(’h Co.,LosAng,,Cal. 3/:, 82,800........... .. S P P I / .................... ') $ 850 ............... \b' 83,200
/alke s i Walker Vehicle Co., Chicago, Ill........ ... ... .. g 1, 2y e 3and 4 ... 'Prices on Application. ... Prices on Application. . .
Yyalker Balance Drive.. ooy o Veicle Cor. Mi. Vernon, N. .1 [5g 8875 1110 ISR ERMOIRERNS z TN B o o A ppeation (Erices on Application. ..
Waverly.............. Waverly Company, Indianapolis, Ind............ 15,82200 ... .. ... rl $2.635. ... ... .. 2, 83,410, ... ... ... | 315, $3,850. ... ... ..... B BAB25. T

* I‘r;t ‘Wheel Drive.
1 Four Whee Drive.
g Worm Drive.

© 1916 SCIENTIFIC AMERICAN, INC
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FEDERAL MOTOR TRUCK COMPANY
MICHIGAN

DETROIT

with f[\e

FEDERAL

Reducing horsedrawn haulage costs to
fractions with Federalized transportation
has proven the efficient service-giving qualities
of Federal trucks in over five thousand
installations.

You are vitally interested in cutting all
possible corners in the running expenses of
your business. How about your traffic
department? Is it using the horsedrawn
methods of “Yesterday” or the “up to the
minute” Federalized Transportation ?

Our Department of Traffic Engineering has
shown the great saving that Federalized
Transportation is making under widely
varying conditions.

May we show you how the Federal way is
the road of low cost haulage in your business ?
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LEGAL NOTICES

OVER 70 YEARS®
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &¢C.

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

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

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

All patents secured through us are de-

scribed without cost to patentee in the
Scientific American.

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

Annual Subscription Rates for the
Scientific American Publications

Subscription one vear......... s Eee o SunE o $3.00
Postage prepaid in United States and possessions,
Mexico, Cuba and Panama.
Subscriptions for Foreign Countries, one year,
postage prepaid. ........oouuun... -
Subscriptions for Canada, postage prepaid .....

$4.50
3.75

The Scientific American Publications’

Scientific American (established 1845)......... $3.00
Scientific American Supplement (established
B T — 5.00

The combined subsecription rates and rates to foreign
countries, including Canada, will be furnished
upon application.

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

Classified Advertisements

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

WELDING

ATTENTION WELDERS, automobile manufacturers,
garage and repair men! A perfect guaranteed weld can be
made by using So-Luminum, the new great discovery in
aluminum solder in one-quarter time and expense of weld-
ing. No flux. Gasoline torch only thing required. Used by
United States Navy and leading manufacturing and welding
companies. $3.50 per pound. Sample stick (1/3 pound)
$1.50 net cash. Write Department A for booklet.
So-Luminum Manufacturing and Engineering Co., Inc., 1790
Broadway, New York, Sole Distributors and Manufacturers.

AGENTS WANTED
AGENTS. 5009, Profit. Free Sample Gold and Silver
Sign Letters for store fronts and office windows. Any
one can put on. Big demand everywhere. Write today
for liberal offer to agents. Metallic Letter Co., 438 N.
Clark Street, Chicago, U. A

BOOKS

“THE PRACTICAL LUMBERMAN,” 256 pages.
Merits and Uses of Douglas Fir, Redwood and Pacific Coast
Lumber. Covers log scaling, tallying, kiln drying, short
methods of figuring lumber, logs, octagon spars, metrical
orders, specifications, lumber-carrying capacity of vessels,
duties of supercargo, etc. Price $1.50. For sale by Munn
& Co., Broadway, New York, ‘“American Lumberman,”
Chicago, or the author, B. Brereton, Tacoma, Wash.

BUSINESS OPPORTUNITIES

INTERNATIONAL Patent Agency. Patents and Trade
Marks in South America, especially Chile and West
Coast Countries. Louis Harnecker, Engineer, Santiago,
Chile casilla 2786.

WANT TO GET IN TOUCH with honest manufacturer
of gas motors who is willing to sign a strict partnership
contract, help develop and construct a new motor, doing
away with poppet valves and double sleeve cylinders, and
at least 1-3 of parts now used on motors. WriteJ C. Oliva,

Marengo, Ia.
HELP WANTED

LEARN DETECTIVE WORK, earn $100 to $300 a
month. Easily learned; excellent opportunities; experience
unnecessary. For further particulars address Rubber City
Secret Service, Akron, Ohio. Dept. 33.

INVENTIONS MARKETED

YOUR INVENTION may come within our Labora-
tories’ work. If so our Business Department will considerit.
Copy of patent with stamps for return will receive prompt
attention, McCormick Laboratories, Dayton, Ohio.

COMBINATION PLIER

“RED DEVIL” AUTOMOBILIST'S 6} INCH
Combination Plier. Drop-forged steel. Very handy.
Sample 65 cents. Booklet free. Smith & Hemenway
Co., Inc., 155-B Chambers St, New York City.

INQUIRY COLUMN

READ THIS COLUMN CAREFULLY. You will
find inquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods write
us at once and we will send you the name and address of
the party desiring the information. There is no charge
for this service. In every case it 48 mecessary to give the
number of the inquiry. Where manufacturers do not re-
spond promptly the inquiry may be repeated.

MUNN & CO., Inc.

Inquiry No. 9472. Wanted the name and address of
gggu!acmrers of machines to make 2-color typewriter
ons.

Inguiry No. 9450. Wanted the name and address of
a manufacturer who can build a light simple motor for
light automobiles and for portable farm work.

Inguiry No. 9457. Wanted the name and address of
a manufacturer of machinery for making egg albumen.

Inguiry No. 9452. Wanted the name and address of
a manufacturer making machinery for the production of
Tannic Acid from the Mangrove plant.

Inguiry No. 9453. Wanted the name and address of
a maker of a machine for washing and drying bristles;
also machine for cutting, combing and ass orting bristles.

Inquiry No. 9454. Wanted the name and address of
a 1: er of a hi for sewing the mouths of
bags which will make a lug at each end in addition to
sewing the mouth.

Inguiry No. 9455. Wanted the name and address of a
manufacturer of equipment for making enamel cloth, rub-
ber, and drill cloth

Inguiry No. 9456. Wanted the name and address of
manufacturers of machinery for concentrating Thoria
Nitrate from Monazite sand.

SCIENTIFIC AMERICAN

(Concluded from page 30)

changing from one speed to another with ab-
solute precision and therefore avoiding nu-
merous objections commonly found in change
speed gearings, such, for instance, as harsh
chattering of the clutch mechanism and danger
of breakage of the clutch elements due to con-
tact when the several parts are operating at
different speeds.

APPARATUS FOR CONTROLLING FRIC-
TION CLUTCHES.—A. R. HuLTIiM, care of
John Nielson, Bandon, Ore. Mr. Hultim’s in-
vention reiates generally to an apparatus for
controlling friction clutches, and more par-
ticularly to an apparatus in which a non-
expansive fluid medium, such as oil, is utilized
directly against a piston connected to the
movable clutch member, and is operated by an
expansive fluid such as steam.

MECHANISM FOR CONVERTING RECIP-
ROCATING MOTION TO ROTARY MOTION.
—S. SYLVESTER, Lisbon Falls, Maine. This in-
vention has reference to machines for trans-
mitting reciprocating motion into rotary and
has for an object the provision of an improved
simplified structure which may be readily re-
versed at any time so as to cause a rotary
movement in either direction.

GAGE FOR PRINTING PRESSES.—1J.
STIVERS, Room 706, Claus Spreckels Bldg., San
Francisco, Cal. Among the principal objects
which the present invention has in view are:
to facilitate increasing speed of operation of
job printing presses; to facilitate hand feeding
incident to the employment of such presses;
and to reduce the manual labor commonly in-
cident to feeding a press of the character men-
tioned.

SHAPING MACHINE.—R. F. SwmIitH, 16
Cherry St., East Lynn, Mass. The inventor
provides improvements in the art of shaping
bodies whereby regularly or irregularly shaped
holes or depressions are broached or produced,
or the exterior surfaces of the bodies are
changed to a predetermined shape in a very
simple and effective manner and without re-
quiring automatic brakes or stops on the ma-
chine.

CIRCULAR SAW GUARD.—C. E. EvaNs,
Weed, Cal. Among the objects of this inven-
tion are to provide an anti-friction member on
the guard which may be engaged by the lum-
ber to be cut for pushing the guard below the
tablé, means for holding the guard yieldingly
over the saw, and means for shunting the cut
off portions of the lumber from the saw.

GREASE CUP.—A. E. TooMmEY, Edmore,
N. D. The invention provides a cup having a
cap hingedly connected to the cup and carrying
the plunger and associated mechanism, whereby
the cup may be readily opened for filling, by
simply swinging the cap back upon its hinges
and with the necessity of the removal of
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GREASE CUP.

any of the parts. The cup has a cap on top
to which a screw-driven plunger is connected
for reciprocation within the body of the cup,
means being hingedly connected to the cut for
preventing the rotation of the plunger or with
the screw.

MACHINE OR PRESS FOR MOLDING
PLASTIC MATERIALS.—L. PENEALA, 116
Rue Pierre Joigneaux, Bois Colombes, Seine,
France. This invention has reference to a
press for molding plastic materials based on
‘the known principle of the combination of a
conoidal worm or screw with two gear wheels
engaged in its convolutions for conveying the
material, while successively compressing its
particles and bringing it to the mouth of the
press to be molded in an almost dry condition.

MACHINE FOR MOLDING PLASTIC MA-
TERIALS. — L. PENKALA, 16 Rue Pierre
Joigneaux, Bois-Colombes, Seine, France. This
invention relates to a drum press for molding
plastic materials, based on the known principle
of the combination of a screw with two cam
wheels engaged in its convolutions for convey-
ing the material, successively compressing its
particles, and carrying it to the mouth of the
préss to be molded almost in a dry state.

SPOOLING MACHINE.—F. L. ATHERTON,
17 Market St., Paterson, N. J. This invention
provides a machine arranged to permit of run-
ning the quill or spool-carrying spindle at a
high rate of speed to wind the thread on the
quill or spool with a view to prevent the
thread from sloughing when the quill or spool
is used in a loom shuttle, to insure winding of
the thread on the quill or spool with uniform

tension and to automatically stop the spindle

as soon as the quill or spool is filled with the
desired amount of thread.

FLUSHING VALVE.—W. NEMETHY, 444
Walnut St., Yonkers, N. Y. The object here
is to provide a valve having a sleeve slidably
mounted on a guide secured to a tank at an
outlet therein, the guide affording communi-
cation between the tank and the outlet when
the sleeve and the valve are raised against
the resiliency of a spring connecting the sleeve
with the guide.

TARGET CARRIER.—W. N. PICKETT, Box
534, Cashmere, Wash. This inventor pro-
vides means for exposing a target in position
for practice, delivering the same to the marks-
man, and returning a fresh target to practice
position, without requiring the operator to
expose himself to being shot, or of the loss
of time now necessary to carry a target from
the practice position to the marksman, and
to substitute a fresh target for the one re-
moved.

ANIMAL TRAP.—G. M. Fox, Lexington,
Neb. This invention relates more particularly
to a trap for catching gophers, rats and other
rodents. It provides a trap having means
whereby the trap may be disposed at or
near the mouth of the burrow of an animal
and having an improved arrangement for set-
ting and releasing the trap.

AUTOMATIC MEASURING DEVICE.—J.
TEMPLE, 674 South 2nd St., Plainfield, N. J.
This improvement relates particularly to de-
vices for measuring granular matter, and has
for its object to provide an improved con-
struction whereby a predetermined amount of
granular matter, as for instance coal, may be
measured and discharged in certain measured
quantities.

FLASH LIGHT APPARATUS.—J. L. Cour-
SON, Barberton, Ohio. This invention provides
means for simultaneously actuating the shutter
of a camera and the flash light apparatus by
means of the ordinary shutter-actuating means,
such as the air bulb. It provides means for
electrically igniting each of a plurality of
charges successively, one charge for each shut-

FLASH LIGHT APPARATUS.

ter actuation, and provides means electrically
energized to carry an unexploded charge into
ignition position after the previous charge has
been ignited. .

ADJUSTABLE PARALLEL GAGE.—B:. 8.
THOMPSON, 844 Franklin St.,, S. E. Grand
Rapids, Mich. The invention relates to gages
used by machinists, pattern-makers and other
mechanics, and provides an adjustable parallel
gage for convenient use on planers, shapers,
vises and other machines and tools for gaging
the work in hand, and arranged to allow the
mechanic to quickly and accurately adjust the
gage to a desired height.

LUG STRAP FOR PICKER STICKS.—
W. H. KeELrLy, 1850 Perkiomen Ave., Reading,
Pa. This invention pertains to looms and
provides a lug strap for picker sticks ar-
ranged to permit of convenient adjustment
up or down on the stick for exerting more
or less power, to securely hold the lug strap
in the adjusted position and to allow of fit-
ting the lug strap on sticks of different width
and without weakening the stick by holes,
notches, and the like.

Prime Movers and Thelr Accessories

STEAM ENGINE.—G. E. QUIGLEY, 121 W.
Chalmers Ave., Youngstown, Ohio. An object
here is to provide a steam engine having a
cylinder body which does not have to be cored,
owing to the fact that passage-ways or ports
are provided in separate port carriers. A fur-
ther object is to provide an engine in which
the coring of the cylinder saddle is obviated.

"'INTERNAL COMBUSTION ENGINE.—H. C.
WELL, Room 1201, 110 W. 40th St., New York,
N. Y. The improvement provides an engine
with means to reduce the friction between a
rotary valve sleeve and a reciprocating piston.
It provides a ring to which the piston rod is
articulated, the ring being rotatably dispased
in an annular guideway at the inner side of
the hollow piston.

ROTARY VALVE.—J. FERRER and E. ArLox-
so, P. O. Box 118, San Juan, Porto, Rico. This
invention provides a rotary substitute for the

© 1916 SCIENTIFIC AMERICAN, INC
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present reciprocating valve now used in such
engines; provides a separate valve for each
end of the cylinder but revoluble with a shaft
common to both; provides for compensating
for the wear on either or both of the valves,
and provides in each valve distinct inlet and
exhaust passages adapted for alternate commu-
nication. with the corresponding cylinder ports.

REVERSING GEAR.—J. FERRER AND E.
ALONZO, P. O. Box 118, San Juan, Porto Rico.
This improvement relates to steam engines,
particularly to engines provided with rotary
valves for the steam inlet and exhaust, and the
main object thereof is to provide means for
reversing the engines. It provides means for
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REVERSING GEAR.

reversing the engines while in operation. It
accomplishes this by changing the relationship
of the rotary valve with respect to the crank-
shaft of the engine. The invention also pro-
vides manual means for such reversing which
are normally locked against movement.

INTERNAL COMBUSTION TURBINE.—
G. T. Davis, 30 R. D. No. 1, Clinton, Mich.
The invention relates to improvements in
devices for producing pressure by combustion,
and provides a structure which will continu-
ously produce pressure by internal combustion
for use in operating a continuously moving
turbine or other steam operated devices.

ENGINE ATTACHMENT.—C. W. SHEPARD
AND I. W. PAYNE, Box 424, Globe, Ariz. This
invention is an improvement in engine attach-
ments, and the invention has for its object
to provide an attachment of the character
specified adapted to utilize the pressure of the
exhaust gases from an explosion engine, for
generating electricity for lighting and starting.

Railways and TheirAccessories

AUTOMATIC RETAINING VALVE FOR AIR
BRAKE SYSTEMS.—E. U. Mack, 327 E. Pal-
metto St., Florence, S. C. This invention pro-
vides a safety device which will automatically
close the exhaust outlet from the triple valve
when a full application of the brakes has been
made and the air pressures equalize in the
auxiliary reservoir and brake cylinder under
each car of a train, and thus retain the pres-
sure in the brake cylinder while the auxiliary
reservoir is being re-charged with air from the
main reservoir on the locomotive.

LUBRICATING DEVICE.—O. SWANSON, Box
17, Atchee, Colo. This invention relates to
lubricating devices designed especially for lubri-
cating the flanges of the wheels of railway
rolling stock. The device is characterized by
a rolling member which supplies the flange of
a wheel with lubricant while in frictional rol-
ling contact therewith.

RAILROAD SPIKE.—O0. WEeiss, P. 0. Box
740, Helena, Mont. This invention relates
more particularly to an improvement in self-
locking spikes. An object is to provide a
spike embodying improved means whereby the
spike may be retained against accidental dis-
engagement from a sleeper or after having
been driven into the same.

Pertaining to RKRecreation

POOL TABLE POCKET LIGHT.—H. Jor-
STAD, Stanhope, Iowa. This invention has
reference more particularly to luminous means
to be associated with each pocket of the pool
table. It provides pocket lighting whereby
any of the pockets occupied by a ball will be
readily seen, as the light of the pocket en-
gaged by a ball will burn until the ball is
removed.

GAME APPARATUS.—GERTRUDE E. MAGER,
1225 Garden St., Hoboken, N. J. The purpose
here is to provide a game whereby to instruct
children in the alphabet, in the compiling of
small words, in numerals, ete.,, and also to
enable children to quickly distinguish one let-
ter from another and to name it, or numerals,
or to recognize and locate short combinations
of letters.

NoTeE.—Copies of any of these patents will
be furnished by the SCIENTIFIC AMERICAN for
ten cents each. Please state the name of the
patentee, title of the invention, and date of
this paper.
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WESTINGHOUSE
~ AUTOMOBILE EQUIPMEN
STARTING-LIGHTING-/GNIT/ON

T the Automobile Shows now being held in every part
of the country you will find some of the Fifty-six
makes of Cars and Trucks fitted with Westinghouse
Equipment. These are the cars—conceded every-

where to be the leaders in their respective price ranges.

*Allen *Dart *Halladay *McFarlan {Richard
}American La France *Davis tHupmobile *Michigan Hearse *Riddle
derson {Dorris *Imperial Mitchell *Russell
1Dort {Kelly-Springfield {Moreland *Seagrave
*Duplex Power tKissel Car iNational {Singer
IEnger *Kline Kar *Nelson-Le Moon *Standard
*Federal tLauth-Juergens *Pathfinder {Stearns
iF. 1. A. T. *_enox *Pierce-Arrow *Sterling (Motor Boats)
f *Glide }Lexington-Howard *Pilot {Stewart
‘Cunpmgham {Gramm-Bernstein ILocomobile {Pullman i{Touraine -
*Daniels *Gramm M. T. *Marion *Republic *United States Carriage
*Wichita
*Starting, Lighting and Ignition. tLighting and Ignition. {Starting and Lighting.

In _each of these Fifty-six cars the Westinghouse System is designed
specifically for that car, adapted to its type of engine, speed, number of
cylinders, weight, balance, kind of service, and method of handling.

The foremost automobile builders today have found that the surest way
to efficiency and rugged reliability in this most important part of the car is
to turn the problem over to Westinghouse specialized automobile engineers
—the leading electrical engineers and manufacturers for more than fifty years.

You will find Westinghouse Service Stations at the most important
- touring centers of the United States—at the service of every owner
of a car equipped with Westinghouse Electric Systems.

Special equipment for Ford Cars
Write for folder No. 4311

Westinghouse Electric @ Manufacturing Co.
Automobile Equipment Department, Shadyside Works
Pittsburgh, Pa.

Canadian Westinghouse Co., Ltd., Hamilton, Ont.
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Shift your Gears from
the Steering Wheel

HE same power that cranks your
motor will shift the gears of your
automobile at the touch of a button.

The

C-H MAGNETIC
GEAR SHIFT

controlled by push buttons mounted on the steering column at
your finger tip, out of the way of lap robe and overcoat, makes the
gear shift lever unnecessary and permits you to shift from any speed
{o any speed —instantly and surely —by merely pressing a button.

No need to take the eyes from the road or to loose steering control
for a single instant. No stripping or clashing of gears. The C-H
Magnetic Gear Shift makes the most powerful gasoline car as easy
to drive as an electric coupé. Practicall Economical! Simple in
operation —startling in efficiency. The century’s greatest gift to
Motordom. Insist that your next car be equipped with the C-H
Magnetic Gear Shift.
Write for booklet.

CUTLER-HAMMER MFG. CO.
1239 St. Paul Avenue Milwaukee, Wis.

Look for the Magnetic Gear Shift at the New York
and Chicago Shows

Development in Commercial Vehicle
Design
(Concluded from page 17)

taken at both ends of the gear set, One
shaft extends to the differential and drive
gear assembly on the front axle, while the
other transmits power to the drive gear-
ing on the rear axle. It will be seen that
although the construction is more com-
plicated, owing to the greater number of
parts used, than the conventional truck,
this ig largely compensated for Dby the
similarity between many of the power
transmission units. It is not necessary to
carry as many repair parts in stock as
would be needed to maintain a fleet of the
simpler two-wheel drive trucks in which
the front and rear axle assemblies are
entirely different.

The Tractor and Trailer Principle in
the Ascendancy

There are certain transportation engi-
neers who, having ecarefully worked out
hauling costs, insist that the tractor and
trailer principle is the cheapest method of
moving heavy loads., They advance the
contention that the ordinary motor truck
carries its load like a pack mule, i.e., the
motive power is applied through the rear
wlheels over which fully SO per cent of the
paying load is placed. They claim that
the ordinary motor truck is at a disad-
vantage in heavy hauling: first, because
a large part of the motive power is lost
since it is applied at the wrong point.
As is well known a frout wheel drive can
pull a heavy load over obstructions that
cannot be surmounted by a rear wheel
drive. Second, a motor truck empty is

January 1, 1916

might not obtain the positive control
necessary to bring the vehicle to a quick
stop. With the aid of the hydraulic
brake arrangement it is possible for the
operator to control the load without the
expenditure- of much effort. The usual
hand operated brake lever is connected to
the plunger of a pump which draws oil
from a reservoir and forces It into a
larger cylinder in which works the
plunger operating the brake actuating
mechanism., Two of these brake actuators
are used, one on each radius rod, each
controlling one of the large hub brakes.
Owing to the difference in size between
the pump piston and the brake actuating
plunger, a hydraulic ram effect is secured.
When it is desired to release the brake a
movement of the hand lever forward
after the retaining latch is lifted opens
the by-pass valve and permits the liquid
to flow out of the brake ¢ylinder into the
reservoir. The brake actuator is returned
to the bottom of the cylinder by the brake
releasing springs.

The tractor principle is receiving wider
application than formerly and a variety
of these tractors are offered. The one
illustrated is a pioneer form and also
incorporates a number of novel features
that make it especially interesting and
representative of this coming form of in-
dustrial transport.

The Knight-Type Sleeve-Valve Motor
(Concluded from page 19)

ing considerable side pressure, the cylin-

der wall (i. e., the inner sleeve) travels up

with the piston, thus reducing the fric-

tion. On the explosion stroke, the piston
carries a severe load, again exerting pres-
sure on the cylinder wall, and on this
stroke the inner sleeve travels down with
the piston.

The exhaust valve is opened (40 deg.
before lower center) by the port in the
inner sleeve coming down from behind
the junk ring, the outer sleeve port reg-
istering to give full valve opening. The
closing of the exhaust valve is accom-
plished by the outer sleeve, the upper
edge of the port traveling down past the
lower edge of the cylinder wall. This
closing is accomplished at 3 deg. after
ton center, completing the cycle of opera-
tions, the intake valve opening 114 deg.

practically a veliicle without springs. If
the springs are made heavy eunough to
carry the heavy load they must be so stiff
that they lack resiliency when the truck
is operated without a load. The power
plant is subjected to more vibration be-
cause of thig fact. Third, the ordinary
motor truck not only supports its own
weight, but also that of the paying load
on rubber tires. When heavy loads are
carried the tires depreciate rapidly.
Fourth, the average motor truck, repre-
senting a large initial investment, must
remain idle while being losded and un-
loaded. The fruck cannot Lie eaxily con-
verted from one purpose to anotlier, which
means that in a business where many
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: et : trucks are needed, as in contracting, a afte}j the cl(;smg (,)f tl}e ex.hau§t. .
'. Ea Y " number of trucks are necessary to carry| . “llth the foregoing 1.n mind, it will read-
“» = S ,‘ the widely diversified materials and tools ﬂ}, e seen that the 1'nvent(')r has.a-ccom—
‘. .Y , : “ used by these firms. A motor truck fitted Dlished more than his design originally
“ AN .‘ with a body suitable for carrying lumber Lun-te.mpldted, for he has not only secured
JB.‘ Y ;’ } ..‘ cannot carry road metal economically, nor fomtlwei]y 01&01163(1 atnd .closeg. ;al;es, but
o . . . e, now a1 1as produced a motor in whic e com-
'. 4 \ The Owner of a Car Equnpped Pt .‘ can it be used to transport heavy building sression does 1ot depend tpon th ¢
0 T 7 ith th < material such as structural iron or large I . D b e seat
‘ et with the e '. e ing of the valves, in which the valves are
5 / A stone slabs. :
" / > {\ il “ The tractor illustrated Is really a me- protected from the strains and stresses
“ . g HARRISON L ; '. chanical horse, as it will move any load 1n.(31d.ent to expllosmn, al_ld 11? Whld% tche
" J < o “ o ¢ e < friction of the piston against its retaining
) F, . ; ‘ that can be pulled over the highway. It wall has been materially reduced
3 e > s . . . . e h ateri: reduced.
“ \ s ORIGINAL HEXAGON /o supplies a front axle drive to the vehicle It is the aim of the ir?ternal combusti
" / K carrying the load. By a special spring con- ustion
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engine designer to secure, among other
things, first, a spherically shaped com-
bustion chamber, and, second, an explo-
sion point so located that the piston re-
celves the full charge of the explosion
immediately, eliminating the lag in the
burning of the gas, which is always pres-

struction the tractor is carried by flexible
springs which are resilient enough to fully
protect the motor mechanism while at the
same time the heavy load to be moved is
supported by an independent pair of very
heavy springs which are mounted under
the turntable carrying the trailer and

Cellular Radiator

Has the Most Efficiently Cooled
Motor He Can Buy
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h@ a ‘g@ directly over the solid rear axle of the ; ent lf_ the spark plug points al"e not oyer
@ﬁ - {/ tractor. By using a separate vehicle as a i the piston. Reference to the 11.1ustrat10n
FB@ h o semi-trailer 60 to 75 per cent of the pay- shows the egg—sh{lped combustion cham-
@ﬁ K , / ' ing load can be carried on steel tires, re- ber, m_ld the 10(‘11t1.011 (_)f the. plug, the lat-
B@ \ ‘ ducing tire expense to a minimum. Such ter l)eulgj exactly‘ n lln.e with the cen.ter
‘& “ o N // ‘ a tractor need never be idle. When there of the pm.ton. The cyhn(}ex.- head design
’@ 4 -~ s ‘ is loading or unloading to be done it is| also permits of easy machining, and hence

there are no rough or high spots to gather
carbon, and cause pre-ignition.

By use of this head, cooling is also ren-
dered much easier, the water flowing
freely around the submerged head, carry-
ing off the excess heat, and cooling the
spark plug, as well as the junk ring,

Increased Braking Power for Motor which, in turn, draws the heat from the

Tractors inner sleeve. 'The outer sleeve is cooled

Another interesting feature of the trac-; by the water flowing around the cylinder
tor shown in the accompanying illustra- | wall proper, the cuter sleeve also trans-
tion is the use of hydraulic brake actua-| mitting the heat from the inner sleeve in
tion means. When hauling a heavily | the lower part of the cylinder.
loaded trailer it is apparent that great The oiling system of the sleeve-valve
braking power is needed to stop both the | motor generally calls for force-feed
tractor and load on a down grade of any | through a drilled crank shaft to the con-
consequence. If attempt were made to I necting rod bearings. EFarlier Knight mo-
brake the tractor by direet mechanical @ tors were built with splash system, de-
linkage, the operator would be forced to | pending upon movable and adjustable
exert all his strength and even then he | troughs placed under each connecting rod.

@
LA

only the carrying velicle which remains
unoccupied. The tractor is ready for at-
tachment to any other vehicle as soon as
one trailer is detached. In fact, the
tractor can be used to haul two trailers
if desired.
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Standard Equipment for
Briscoe Hupmobile Regal
Chandler King Gramia
Enger Mitchell- Federal
Hollier Lewis and many
Hudson Oldsmobile others

O

Book on Radiator Hislory and Efficiency for

Automobile Engineers and Dealers
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How Many Cars Have Hides?

(A sequel to “How Many Hides Has a Cow?”)

T is a fact that more cars are now upholstered in Du Pont
Fabrikoid than in any other material.

The number of automobiles upholstered in hide leather
countmg all grades real grain leather and splits or so-called
“genuine leather” 1s steadily diminishing.

About 20% of the new pleasure cars sold in 1915 were
upholstered in hides or hide splits. About 10% were uphol-
stered in cloth. Of the remaining 70% upholstered in leather
substitutes the majority were in Du Pont Fabrikoid, Motor
Quality. |

Four years ago nearly all automobiles were upholstered in good leather,
but 1915 production was just about twice that of 1912; in the meantime the

hide supply has been steadily decreasing, and finally the war demand for shoe
and harness leather has made prices soar. '

The attempt to meet the famine in real grain leather, by splitting the
hides and selling the coated and embossed splits as “‘genuine leather’’ has been
a failure. ‘ |

The public has learned by experience that there is a vast difference
between real grain leather and so-called ‘“‘genuine leather.”” Today automobile
manufacturers face the choice of real grain leather or its nearest popular com-
petitor, Du Pont Fabrikoid.

Real grain leather, because of its scarcity and high price, is out of the
question for popular priced mode s that are produced in any considerable quan-
tity. Therefore, since coated splits, masquerading as ‘‘genuine leather’, have
proved impractical, the decision of the greatest makers of popular cars has
been in favor of Du Pont Fabrikoid, Motor Quality, proved the most desirable
after several years’ use on hundreds of thousands of automobiles.

Du Pont Fabrikoid is not leather, but-a scientific substitute therefor,
which has made good. It has the artistic appearance and luxury of real grain
leather, and in addition is waterproof, washable and will outwear the grade of
“genuine leather” used on go% of the cars that “‘have hides’’.

Fabrikoid Rayntite Tops are guaranteed one year
against leaking. They do not get shabby because they are
washable and fadeless, and will not hold grease or dust.

Booklet and small sample of Motor Quality sent free.
A usable piece, 18x25 inches, sent postpaid for 50c.

DuPont Fabrikoid Company, Wilmington, Del.

World’s Largest Producer of Leather Substitutes
(Works at Newburgh, N. Y.)

Canadian Factory and Sales Office, Toronto, Ont.
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THE ARM |
OF LAW AND ORDER

Write for free booklet,
“How to Shoot,"and
Catalog No. 87

ake a Colt safe”
MFG Co. HARTFORD, CONN.
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The Design and Construction of Induction Coils

_ By A. FREDERICK COLLINS
614x914 inches. Cloth. 272 pages. 159 illustrations. $3.00.

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

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

isif that officials of aufomobile
facfories using other signals

as equipment almost -
invariably buy

KLAXONS

for use on their
personal
cars

U H. KLAXET
$6
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Latterly, however, this design has been
dropped in favor of the one above re-
ferred to, an oscillating plunger pump
eccentrically driven from the eccentric
shaft by a continuation of the inner sleeve
connecting rod of one of the cylinders de-
livering oil to the cran® shaft bearings,
drilled holes in the crank shaft registefing
with the oil holes in the crank shaft bear-
ings, and leading to the connecting rod
bearings.

The surplus oil thrown off from the con-
necting rod bearings is broken up into a
mist or spray, which lodges on the bhot-
toms of the sleeves, and is carried up Dbe-
tween them by their reciprocating action,
aided by grooves cut on the outside of each
sleeve, which act as conveyors to lift the
oil, and the suction present at the intake
port. Holes drilled in the sleeves assist in
distributing the oil evenly over all sur-
faces. The thorough distribution of the
lubricant between the sleeves, and be-
tween the outer sleeve and the cylinder
wall proper. greatly assists in so distrib-
uting the heat of the explosion that cool-
ing is more uniform and thorough than is
possible in any gas engine utilizing a sta-
tionary combustion chamber wall.

To pass the oil up to the sections of the
sleeves above the ports, diagonal grooves
are cut on the outside of each sleeve he-
tween the ports, these grooves conveying
the oil to the upper part of the sleeves,
and the travel of the sleeves distributing
it. The junk ring is lubricated by the
action of the piston in depositing oil on
the inner sleeve when the sleeve is prac-
tically at the bottom of its travel, and the
former is at top position at the conclusion
of the exhaust stroke. Immediately after
receiving this deposit of oil, the sleeve
travels upward, and deposits the lubricant
on the junk ring.

Seeing America and the Lincoln
Highway
(Concluded from page 13)

mendous amount of improvement which
has been achieved with the expenditure
of the two and one half million dollars
which have, according to careful esti-
mates, been used for Lincoln Highway
improvement during the two years since
the announcement and dedication of the
route. The last time I drove this route
I headed west by the compass, and the
Lincoln Highway was only an idea in the
minds of a few of us. This year I fol-
lowed a line of red, white and blue mark-
ers straight through to the coast.

I planned on reaching Cheyenne, Wyo-
ming. the seventh day out of Detroit, but
because of the fact that it rained every
day for the first two weeks we did not
get into Cheyenne until the evening of
the twelfth day. Ivery time it rains in
the Middle West thousands of dollars’
worth of road work is wiped out, to be
done over again by the people when the
first fair days arrive. DBut the people
are beginning to realize that the dirt
roads, which require almost complete re-
construction after every rain, are really
the most expensive roads they could have,
requiring the expenditure of thousands
of dollars a mile every year in mainte-
nance and in hauling costs, three fourths
of which could be saved by hard-surfaced
roads.

I encountered gangs laying concrete
roads on the Lincoln Highway in Indiana
at midnight under the light of are lamps:
and across this state, as in Towa and Ne-
braska, the driver is almost given the im-
pression that he is traversing what will
be a railroad grade. For steam shovel
work is noticed mile after mile across
all of these states. The hills are being
cut off and dumped into the valleys.
Oftentimes the cuts are 30 feet deep, as
near Marshalltown, Iowa, and the fills
nearly as deep. All this work is prelim-
inary to permanent hard-surfacing. DBut
for all the improvement, the Lincoln
Highway is as yet nearly all natural road
from the Mississippi River to the Cali-
fornia line. Yet the effort which is ex-
pended upon keeping the Highway in
perfect shape is so great that it can be said
now that the Lincoln Highway trip in dry
weather would present almost no diffi-
culties.
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One cannot consider a transcontinental
drive without touching upon one of its
most interesting features, one which makes
up for all the discomforts of wet weather
—the diversity and beauty of the scen-
ery. The fair farming country of Indi-
ana, Illinois, Towa and Nebraska, presents
a constantly varying picture of rustic
peace and plenty. The green valleys and
rolling hills of the Middle West lead
one gradually from the Mississippi basin
to the national divide at the summit of
the Rockies by a hardly perceptible grade
which rises some S,000 feet in 1,000 miles,

A Ruskin or a Whistler is required to
fitly portray the wondrous beauty of the
drive around ILake Tahoe, that little
jewel of lakes that lies on the border be-
tween Nevada and California. Fed by a
hundred tinkling crystal streams of icy
water, which flow from the eternal snows
of its encircling peaks; surrounded by
mighty forests of virgin fir and pine, it
lies in the hottomless crater of some pre-
historic¢ volcano, its pellucid depths of
Mediterranean blue reflecting the fleecy
(alifornia clouds. I have driven a great
deal in many parts of the globe, and
have seen most of the famous beauty spots
of both the old and the new world, but I
have yet to experience a sight more won-
derful or a drive more inspiring than
this trip over the Lincoln Highway
around Lake Tahoe. California roads are
in the main perfect. The ILincoln High-
way from IRleno west is in really wonder-
ful condition. )

The troubles of the transcontinental
tourist are over when he reaches Reno.
in the Truckee Valley, itself one of the
world’s beauty spots. The crying shame
is that there should be any troubles at all
in the path of the motorists attempting
to reach this wonderland of nature, The
crying need is for a hard-surfaced, per-
fect road leading from the Statue of ILib-
erty to the Pacific shores, allowing those
thousands and hundreds of thousands of
eastern car owners to start for California
with an assurance of perfect comfort
every foot of the way. The West needs
these people, it needs their money. They
need the West, and it is a realization of
these facts that is lending such force to
our efforts in improving the Lincoln High-
way.

But the great West is helpless to help
itself. I stopped in Reno and had a talk
with Frank Byington, the mayor. He
expressed conditions when he said: “ We
want the tourist, we want good roads; but
Nevada has 425 miles of Lincoln High-
way between its borders, an area of 110,-
000 square miles and a population of less
than eighty thousand. What can we do?”
The same thing is true of TUtah, Wyo-
ming, and to a lesser extent in Nebraska.
Tvery effort is being strained to put the
Lincoln Highway in the best possible con-
dition. To-day there is but one really
bad spot on the road across Nevada, and
that is a matter of twenty miles near
Fallon, which $50,000 would remedy. But
when you speak of hard-surfaced roads
across the West you are speaking in sums
of money which by no possibility could be
raised in the West. The question is a
national problem, the country must co-
operate to put through our main routes.
The Lincoln Highway Association offers
a medium for this coiperation.

If you drive across the Lincoln High-
way this year, or next year you will get
come impression of the magnitude of the
problem which the Lincoln Highway As-
sociation has before it. It is one of the
greatest problems which face the coun-
try to-day. It is a problem of greater
interest by far to the majority of our
people than any question of tariff or in-
ternational relations. The building of
the Lincoln Highway is a problem of
vital interest to sixty million Americans.
If all of them could be made to realize it
and give it their aid and support, as the
people directly on the route are doing, it
could be completed next year.

The conception of a transcontinental
boulevard is two years old. To-day it is
well marked from ocean to ocean and is
a pleasant drive in fair weather every
foot of the way. That is a great deal.
But we must eliminate that fair weather

proviso.  With the help of all patriotic
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PISTONS

LYNITE Aluminum Pistons
have proved to be the ideal type of
light-weight pistons. hey are now
standard equipmentin most of the high-
class cars.

Here's your chance to get them for

your Ford. A set of 4 McQuay-Norris
LYNITE Aluminum Pistons

Completely Equipped with 12

MCQUAY- NORRIS
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PISTON RINGS

LYNITE Pistons will produce quicker
acceleration, higher speed, less vibra-
tion,lighter bearing pressure and longer
bearing life—less carbon deposit.
\eanfSoox Piston Rings besides—
the most perfect and durable gas-tight
and oil-tight seal for the piston.
A combination of incomparable value
to you. et your order in earli to
your garage or repair shop and have
theminstalled. All good supply houses
have them in stock.
Send for folder on LYNITE
Aluminum Pistons. Also FREE
booklet—*To Have and to
Hold Power’ — about \&ava
Roee Rings.

McQuay-Norris Manufacturing Co.
St. Louis, U. S. A.
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Trade Marks

Trade Names

Do you use a Trade Mark?
Do you own the Trade
Marks you use?
You should read this booklet
to obtain a definite and clear
conception of Trade Mark
rights
TRADE MARKIs
a most valuable busi-
ness asset. It will pay you
to know how such marks are made valuable
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why and how they are protected. The registra-
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determine the requisites of a desirable trade mark are given.
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Americans we will, and * Seeing Amer-
ica” in a motor car ten, or even five,
years from now will not be an exploit for
the adventurous, but an everyday trip
of interest and enjoyment to millions.

Development of the American Motor

Car That Has Led Up to the

V-Type Multi-Cylinder Motor

(Concluded from pagc 26)
fs a well defined point beyond which it is
not possible to carry the intensity of
each explosion ‘'without making the motor
very rough. It was clearly demonstrated
that it would be necessary to use more
cylinders of small diameter rather than
to increase the size of the four cylinders
and the six cylinder motor was the out-
come,

I'ig. 4 shows the six cylinder engine,
in which, practically speaking. secondary
vibration and the rocking couple are elim-
inated. The increase in the number of
cylinders also causes the impulses to over-
lap and thus practically eliminates dead
centers. In consequence this motor can
be made to pull steadily at a much slower
speed than the four. The slight added
complication which many conscientious
motor car builders had sought to avoid
was readily accepted by the public De-
cause the new construction gave an im-
portant result previously unobtainable.

An important improvement which was
consummated during the era of the six
cylinder motor was the addition of an
electric generator and an electric starting
motor.

IFor a long time the results obtained
from the six cylinder motor seemed to
satisfy the public completely; but the
public was becoming more critical each
vear and began to come back with the
same old demands, asking for more range
of ability, greater smoothness, and less
noise. As in the case of the four cylinder,
an attempt was made to give more range
of ability by either making the motor
larger, or by running it faster, and while
the six cylinder motor, due to its inherent-
1y perfect balance, can be run at higher
speeds than the four with a reasonable
degree of smoothness, still it was found
that there is a definite point beyond which
it is not possible to increase the size of
the cylindérs or the speed of the motor,
without running into roughness. It was,
therefore, determined that it would be
necessary to add more cylinders and make
them smaller, and the eight cylinder or
twin four V-type motor was developed.

The First of the Twin Type

Fig. 5 shows the twin four V-type
motor. This motor has a better overlap
of impulses than the six cylinder motor
and consequently more nearly constant
torque.

I'or a given total size of motor, the
twin four motor will, of course, have
smaller cylinders than the single six, and
each individual impulse is, therefore,
smaller, with the result that the character
of the torque is improved not only because
the explosions come closer together—that
is four per crankshaft revolution instead
of three—but also because each individual
impulse is less intense and, therefore, has
less tendency to produce harshness.

The principal objection to the twin four
type of motor is the fact that it contains
the four cylinder principle and is, there-
fore, subject to secondary vibration, but
this is considerably less than it would be
in a single four; but as it is desirable to
run multi-cylinder motors at higher speed
in order to obtain the greatest range of
ability, the secondary vibration becomes
objectionable on account of the fact that
it builds up in proportion to the square
of the speed. The search for further
refinement was, therefore, insistently
pressed, and resulted in the designing of
the twin six or twelve cylinder V-type
motor.

The Latest Development

Fig. 6 shows the twin six moter, which .

combines the perfect balance of the six
cylinder motor with the greatest con-
tinuity of torque thus far obtained. In
this motor small aluminum alloy pistons,
carefully designed bearings, combined
with a perfect lubrication system and
careful workmanship make possible a
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SUBJECTED TO
THIS SUPREME TEST

THE NEW

ASTE

CALORITE
SPARK PLUG

AN EXTREME CHANGE OF TEM-
PERATURE OF 2300 DEGREES
Heated Red Hot—1500 Degrees
Plunged into cold water 40 Degrees
26 Times—
Heated White H>t—2300 Degrees
Plunged into cold water 40 Degrees
10 Times—

Those two radical extreme unheard of
terrific tests convinced us absolutely of
the marvellous efficiency and ability of
Calorite as an insulating material to
stand any strains to which it might
be subjected in spark plugs in the
modern motor car.

We have long realized the necessity
of an improvement and advancement
in Spark Plug Construction.

Our observations, tests, analyses, etc., established the fact that the seat of trouble mostly

was in the insulators.

MASTER shell design—MASTER electrodes and the metals used in Master spark plugs
have proven themselves eminently satisfactory and scientifically correct—there was no necessity
of even considering a change there.

Until Calorite—the new insulating material —was discovered, we believed that porcelain was
the best material obtainable for spark plug insulators.

The porcelain which has been used in Master plugs was the finest obtainable. With the discovery
of Calorite the old belief in porcelain was shattered. The merits of Calorite are so many and 1t
1s so superior to porcelain that to continue using porcelain for our insulators would not be doing
justice to the other Master quality specifications.

CALORITE MAKES MASTERS THE LEADERS

We saw its wonderful advantages—
We realized that we had at last found a material which should make us the world’s leaders in

spark plug manufacture—

But we could not afford to take the slightest chance of making a mistake—and we didn’t.
We had made a wonderful success with our Master porcelain plugs. If we were to change, the
new material must be able to withstand any abuse—

Regular Length

$1.00 Each

And so we determined to subject Calorite to the most brutal and

destructive tests ever conceived-—

THE FIRST TEST

Heated white hot and then plunged into cold running water.
Ten times was the Master Calorite Spark Plug heated to this terrific

temperature and plunged into cold running water. The stresses set up
by this instant change from white heat to icy coldness were terrific—yet
the Calorite insulator was just as sound after being put through this
radical test as before being subjected to these immense temperature
changes,

THE SECOND TEST
To exhaust every means of possibly wrecking this material our en-

gineers conceived the idea of a breakdown test. They heated the Master
Calorite Plug to a red heat—1500 degrees—and instantly plunged it
into cold running water. This heating and cooling was repeated 26
times. Even after this severe test Calorite showed hardly a sign of a
tendency to fracture.

The remarkable qualities of Calorite were well demonstrated after

it had emerged from these terrific tests—it came through unscathed.

Then—and only then—did we decide to adopt Calorite as the one

and only material suitable enough to make Master Spark Plugs the
actual leaders—

We wanted to be fair—
We gave porcelain its chance—but it couldn’t stand the gaff. Some

of the best samples of porcelain—subjected to the same tests as Calorite—heated white hot—
broke the first heating—never even got to the cold water.

NOW WITH CALORITE INSULATORS MASTERS

SPARK PLUGS

QUALITY SPARK PLUG OF THE WORLD

Master Calorite Plugs will not break in service—no matter how

severe—

Master Calorites won’t soot—

Master Calorites won't leak compression—

Master Calorites won’t give any trouble at all.

In Calorite we have adopted a material for the insulators of
Master Pluge which easily makes Masters the highest quality, most
dependable, longest lived and serviceable spark plugs in the world.
This plug should prove the most remarkable seller that has ever
been offered to the motorists of the country—

A guarantee which is most liberal and comprehensive goes with

each plug—

Every Master Calorite is now packed in a round wooden box—
decorated with a label which in itself attracts the customer’s eye.
The progressive jobber and dealer will reap the harvest which will
come to those taking this plug on first—

Write for the story of Calorite and Master Plugs—

And for complete information on the advantages of these remark-

able plugs.

MANUFACTURERS!
Owing to the rapid advance in price of materials it becomes
necessary to announce an advance in price of Master Calorite
This will be effective January Ist.

Spark Plugs.

particulars.

MASTER CALORITE SPARK PLUGS

MADE IN THE U. S. A.

Manufactured and Guaranteed by
HARTFORD MACHINE SCREW CO.

522 Capitol Ave.

Fifty Years of Prestige and Successful Manufacturing Experience

© 1916 SCIENTIFIC AMERICAN, INC

EASILY BECOME THE

JOBBERS! DEALERS!

Write for full

Hartford, Conn.
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SCIENTIFIC CHOICE OF
Tor MATERIAL

True style and true beauty must be
founded on superior quality. Many
motor car manufacturers have de-
termined the service-quality of
Neverleek Top Material by most

TRADE

QEVER

TOP MATERIAL

exacting laboratory tests.

These have included water-pressure tests
to measure porosity, exposure to varying
degrees of heat and cold, and exposure to
ultra-violet rays in order to determine the
effect of sunlight over a long period.

Comparative tests of any character are

welcomed by Neverleek.’

An interesting booklet **The Automobile
and Its Top’’ will be mailed to any address
on request, along with samples of
Neverleek in different grains and finishes

MARK

F.S. CARR COMPANY

MANUFACTURERS

31 BEACH STREET, BOSTON, MASS.
969 WOODWARD AVENUE, DETROIT

Factories at Framingham, Mass., and Tilbury, Canada
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WOULD an analysis of your
business show an operating
efficiency mark of approximately
1009, ? If not, the services of this
organization may interest you.

Our wide experience in every
branch of economical factory pro-
duction and efficiency engineering
has proven successful in scores of
large and small industrial institu-

tions.

A Conference Entails No

Obligation

Our advice is conservative—the work
Your request for a con-
ference entails no obligation on your
It merely gives us an opportunity
of presenting the facts to you in a way
that will enable you to judge whether
the unusual efficiency engineering service
which we have rendered so successfully
would be a desirable acquisition to your

constructive.

part.

business.

May we send you a copy of booklet

Succeed or Fail”’

“Some Reasons Why Cost Methods

LVIESTES [NCORPORATED

===mi WAGES WHILE CUTTING WST/S":U

ENGINEERS
McCORMICK BUILDING
CHICAGO

obtained except with speclal racing
motors. On the other hand, the con-
tinuity of torque'enables cars equipped
with this type of motor to be driven at
a mere crawl,

The extreme reliability of modern valve
mechanism and spark plugs minimizes the
objection to the additional number of
these parts which are required in this
type of motor.

It is my opinion that in the twin six
motor we have reached the practical limit
in the number of cylinders, as in this
motor we obtain practically uniform
torque and plenty of power without mak-
ing each individual impu'lse of sufficient
magnitude to be objectionable. One
reason for this statement is the fact that
in order to get a perfectly balanced unit,
the next step would either have to be
18 or 24 cylinders.

The Automobile of 1916
(Concluded from page 11)
change speed gearing. The brake rod
arrangement has been simplified in many
cases, to reduce a number of supports or
connecting links. The foot brake and
clutch pedals, and even the steering gear,
are being attached to the power plant in-
stead of to separate points on the frame,
and there is also a general decrease in
weight and increase in strength by the use
of steel stampings and drop forgings for
parts that were formerly cast of malleable
iron. The use of center control, which is a
logical change, has met with considerable
favor. Instead of the old gear shift lever
arrangement at the side of the frame, the
nse of the unit power plant has made it
possible to attach the change speed gear-
ing shift lever and emergency brake actu-
ator directly to the gear box cover, thus
eliminating the outboard supporting
bracket and telescopic control pipe and
rod arrangement that was formerly used.

Another point making for simpler chas-
sis construction is the use of the Iotch-
kiss drive. With this system the braking
and driving torque is taken through the
rear springs, which means that all radius
rods, torque members or distance rods
have been completely eliminated. This
reduces the number of points of a depre-
ciating nature and results in_ a quieter
operating chassis. Several cars are
adopting a recently developed formm of
differential gear, in which the compen-
sating action is obtained through worm
gearing instead of the usual spur or bevel
gear arrangement. This form is said to
provide traction to the wheel having the
greatest resistance instead of to that hav-
ing the least resistance, as is done by
the more conventional spur or bevel pin-
ion forms.

The body construction is not only of
more graceful appearance, but bodies are
larger, more comfortable, and in many
cases even lighter than the designs they
displace. Amnother development is the use
of adjustable parlor car types of seats in
the higher grade cars. One improvement
that is sure to be appreciated by the mo-
torist is the detachable coupe or limou-
sine top, which can be used to convert the
usual form of open roadster or touring
car to a more comfortable vehicle well
adapted for winter service. Other changes
in body design are the use of close coupled
three- and four-passenger bodies of the
three- and four-leaf clover seat arrange-
ments. The seats of most runabouts are
now being made wide enough to carry
three people.

Easier Riding Qualities as the Result of
Improved Spring Suspension

In the matter of spring suspension the
chassis has been improved greatly for the
coming season. The cantilever type of
spring is becoming very popular, but it
has not captured the entire field, because
many of the most easy riding cars are
equipped with semi-eliptic and three-
quarter eliptic springs, having an espe-
cially long lower member supported under
the axle instead of attached to the top
of that member. 'The underslung frame,
which was featured by a number of makes
of cars in years past, has been entirely
eliminated from the market.

Predictions were freely made last year
that wire wheels would be universally
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wheel was drawing to a close. Practi-
cally all automobile manufacturers will
furnish wooden wheels of the conven-
tional artillery type on the 1916 models,
though wire wheels may be secured as
an option in many cascs by paying an
extra sum for the car.

There has been practically no change
in the rim equipment, as the quick de-
tachable demountable form is used on
practically all types of cars. There is
renewed interest, however, in the cord

type of tire, owing to qualities of resil-

iency, fuel economy, and endurance
claimed by the protagonists of this form
of construction. The cord tire is not new
by any meansg as it was one of the first
forms of pneumatic tires devised for use
in connection with the bicycle. 1In this
tire the carcass is composed of an arrange-
ment of cords looped around anchorage
members at the base of the shoe and then
vulcanized side by side instead of the
usual fabric layers.

Many motorists expected to find the
electrical gear shift a feature of many of
the 1616 automobiles on account of the
wide use made of clectric current in the
modern motor car. The hand operated
gear shifting lever still reigns supreme,
however, though the electric gear shift is
offered as optional equipment in a number
of cases.

Electric Starting and Lighting Systems
(Concluded from page 23)

that is one quarter discharged and which

shows a specific gravity of 1.2¢€0 will not

freeze at temperatures exceeding €0

degrees below zero.

When 5-32 candle power lamps are used
in the lamp bank it means that 5 amperes
will flow through the battery. If the
battery is completely discharged and it is a
100 ampere hour type, it will take approx-
imately 24 hours to charge it completely.

When alternating current only is used
for the lighting mains it is necessary to
interpose a rectifier between the line wire
and the storage battery. Simple rectifiers
that may be connected to any lamp socket
may be obtained at relatively small cost
from dealers in electrical appliances.
During the winter season it is well to
remember that a storage battery is only
about 50 per cent as efficient as during
warm weather and the lamps should only
be used when necessary and no current
wasted in useless engine starting,. A de-
pleted storage battery always shows when
it is discharged by causing the lamps to
burn dimly or supplying so little current
that the starting motor will barely turn
the engine crankshaft over.

Inspection and Care of the Dynamo and
Motor

The manufacturers of starting and
lighting systems have made every effort
to have the various units function as
nearly automatically as possible. At the
same time some attention will be needed
by the other parts of the system though
these do not neced the periodic inspection
that must be given the storage battery.
The dynamo should be looked over and
any carbon dust that has becn worn away
from the brushes due to the abrading
action of the commutator and which has
fallen to the lower portion of the com-
mutator compartment should be blown
out with compressed air beccause a con-
siderable accumulation of this material,
which is a conductor of electricity, may
allow a leakage of current to the ground
or produce a short circuit between the
brush carrier and the generator casing.
A blackened or rough commutator must
be smoothed down with fine sand paper
while the armature is rotating. The
makers give positive instructions that
emery cloth should not be used for this
purpose. After the commutator has been
smoothed, all particles of metal should be
removed from the insulation between the
copper segments and care should be taken
that this insulating material does not pro-
ject higher than the surfaces of the seg-
ments. Any projections should be filed
down to a lower lever than that of the
copper members upon which the brushes
bear.

The brushes must not only make perfect
mechanical contact with the commutator
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PATENTED

PISTON RINGS
—— .

LESS TARBON-MORE POWER

Ever-Tight Piston Ringshave
perfect elasticity from three.
points, meaning an even dis-
tribution of pressureall around,
and a decrease in friction.
Your safeguard is the inter-
locking system with its square
seat. The three parts form
into one solid ring.

A FEW EVER-TIGHT FACTS
Ever-Tight Piston Rings

produce perfect compression

Ever-Tight Piston Rings

produce more power

Ever-Tight Piston Rings

decrease maintenance cost

Ever-Tight Piston Rings

eliminate carbon troubles.

No matter what your engine may
be; however good your carbureter
system or the grade of fuel that you
use, if the piston rings are faulty
there is a direct loss of power.

The Ever- Tight Piston Ring will give
perfect satisfaction in gasoline
engines, pumps, ammonia or air
compressors.

ECONOMY AND EFFICIENCY

The Ever-Tight Piston Ring saves
you the trouble and expense of re-
boring worn cylinders; they will
adapt themselves to ‘‘out of round,”’
as well as new cylinders.

Write today for full particulars.

EVER TIGHT PISTON RING CO.
1439 Chestnut St. - St. Louis, Mo.
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A small advertisement can tell
you the one thing that makes all
paint better paint. This one
thing is

But if you want to know why
Zinc is a necessary ingredient
of good paint, you must send
for—and read—-this book, ** Your
Move.”

The New Jersey Zinc Company
Room 421, 55 Wall St., New York

For big contract jobs consult our Research Bureau

14 USUAL PRICES
“For AUTO TOPS
up, without frame.

$3.f5,

=
Fit any car,

5 85, $10
SEAT COVERS & onss: $iee: $250; 8048 uo:

Buicks, $5, $7, $10.50 up. All others same rate.

'ONE MAN TOPS Complete $1582and up

Our local representative will give you expert

advice free and save you big money. Write for

his address with free catalogs and samples.

AUTO SPECIALTY FAC’{?R?'dI?‘ﬁ&ﬁ"‘rsﬁ" mcwgh, o,
milte € ill open.

BEALERS a“d AEENTS day for exclullzye:nencx;e proposition.

PALMER MOTORS AND LAUNCHES
Two to fifty horse power, two and
P . four cycle.” Get our 1915 reduced
prices. CATALOG FREE.
DATMER RROS.
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connection with it. Oil or grease on the
brush assembly or segments should be
removed and it is well to make sure that
there is sufficient spring tension to keep
the brushes in positive contact with the
commutator. At the same time, the spring
tension should not be excessive because
too much spring pressure will cause un-
timely deterioration of the brushes and
will also tend to heat the commutator.
The starting motor is subject to the same
electrical troubles as the generator. De-
fects in either the motor or dynamo driv-
ing mechanism are of a purely mechanical
nature and can be easily corrected by any
mechanic. The centrifugal governors used
on a number of the generators applied to
cars several years old are not apt to give
trouble unless parts become broken or the
action becomes clogged with gummed oil
or grease. Any oil between the clutch
faces will prevent proper frictional ad-
hesion, while broken links or springs in
the governor mechanism will disturb the
continuity of the drive.

Lamp Troubles and Their Causes

All wiring should be protected from the
possibility of becoming covered with
grease, oil or water and in all cases the
regular insulation should be supplemented
by a conduit or insulating material or a
substantial armor. All connections should
be gone over to make sure that these are
tight. If a fuse is blown or if the pro-
tective circuit breaker operates this in-
dicates a * short-circuit ”” between one of
the current conveying wires and the metal
frame of the car. A short circuit is often
indicated by the action of the ampere-
meter. If the pointer vibrates on the
discharge side it shows that there is a
path for the passage of current between
one of the wires leading to the lamps or
other current consuming units and the
frame. If the lamps do not functuate
properly, trouble may be looked for in the
wiring or in defective lamps.

In many lighting systems the dash and
tail lights are wired in series and if one
of these goes out it will produce a break
in the circuit and automatically make the
other go out also.

Lamp troubles may be usually laid to
defective wiring, ‘ grounds,” loose con-
tacts, defective fuses and switches. Dim
lights indicate a rundown storage battery.

The user of an electric starting and
lighting system will avoid trouble by ob-
servation of the few simple rules which
follow and which have been formulated
by a prominent manufacturer of these
systems :

FirsT: Always be sure that the battery is
properly charged and that all connections
throughout the system are clean and firm.
Secoxp: If the generator is suspected, the only
point liable to be at fault is the brush con-
tact at the commutator or accumulations of
oil and grease on the commutator. Short
circuited armature or field windings are ex-
tremely rare. Do not replace worn out dynamo
or starting motor brushes with any other than
those supplied by the manufacturer and be
sure that the brushes are properly fitted to the
commutator. Never put oil or grease on the
commutator of the generator or starting mo-
tor, as this is a point that requires no lubrica-
tion. Never turn the hose on the generator,
starting motor or any of the regulating de-
vices when washing the car. THIRD: Inspect
the generator driving means from time to
time. If a silent chain is used don't tighten
up the chain unless the slack becomes excessive
from wearing of the link rivets. It is neces-
sary to operate a silent chain reasonably loose
to prevent noise and wear. The silent chain
drive, if exposed, must be cleaned at frequent
intervals and lubricated. TFOURTH: Never run
the car if for any reason the battery is dis-
connected, unless the chain driving the gene-
rator or the generator itself has been removed.
Never attempt to°propel a car with a starter.
Such “stunts’ are possible but expensive!
Do not attempt to make any adjustments of
any kind in the circuit breaker, regulating
relays or dynamo-output governors. Always
have this work done by a competent mechanic
familiar with the system. Never fuss with
the system when it is operating properly.

Father Time the Only Official Tester
(Concluded from page 24)
automobiles, and it was his decision that
put two-cycles on the scrap heap to keep
company with steamers. Thus two mar-
velous types of cars—and they were
marvelous types—passed out of use.
Their merits could not save them from

the disecerd.
The Jesson is simply this: No type of

matar can stav an the market nnless it
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Link-Belt
Silent Chain

and the
Automobile Motor

Flexible as a Belt
Positive as a Gear
More efficient than either

HE ELIMINATION
THE MOST ADVANCED IMPROVEMENT IN
GASOLINE MOTORS.

OF NOISE HAS BEEN

It is possible to make a noiseless gear, but it is almost impos-
sible to make one that will continue so in actual use.

Five years ago Silent Chain first won recognition in this
country on Automobile Motors. Today, eliminating Fords, 509,
of the cars use Silent Chains on the engine.

Link-Belt Silent Chains are used by the largest builder in the
world of Knight-Motor Cars, and by the builder of the highest-
priced car in the United States.

If you buy a car employing Silent Chain in the motor, the
right Silent Chain is as important to its continued quiet-running
as good bearings, good springs, and good workmanship.

Link-Belt Silent Chain is made as accurately as a watch—
it runs quietly. The construction is different from that of any
other chain. The patented bushed joint is an exclusive feat-
ure, which has been responsible for the unrivaled success of the
chain on automobile motors.

If the engine of your car is equipped with Link-Belf Silent
Chain you may be assured that you have the best product that
money can buy. Let us mail you a list of cars employing Link-
Belt Silent Chain.

We offer our services—gratis—in assisting designers and builders of automobile
motors, on layouts involving the use of Silent Chain drives for all functions on auto-
mobile motors. Our broad engineering experience in designing drives for this work

covers years of exhaustive experimenting, and manufacturing Silent Chains. This
qualifies us to give advice based upon facts. Our experience is at your service.

For information, address ‘“‘Automobile Dep’t.”’

Look for the
ame on
the Washers

Look for the
Liners in
the Joints

LINK-BELT COMPANY

Detroit Office and Showrooms:
732 Dime Bank Building

Philadelphia Office and Showrooms :
Hunting Park Ave. and P. & R. Rwy.

Manufacturing Works—Indianapolis

O
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Simplify
and Improve

Metal

Manufacturing

Oxy -Acetylene weld-
ing is full of wonderful
opportunities for prac-
tically every manufacturer of metal parts. It makes
possible increased quality and decreased production costs.

. Welding grates for acetylene purifying apparatus
240 welds per hour on 3/4x 3/16 inch steel bars

Wherever two pieces of metal are to be joined, oxy-acetylene
welding is probably the best and cheapest way—it is now in routine,
every-day use by thousands of manufacturers, doing work possible
by no other process, replacing riveted, threaded and brazed joints
by better unions at less cost.

The oxy-acetylene process is simple.
Any intelligent mechanic can learn it.
We give full instructions with every
outfit—also train your operators free
of charge. Necessary equipment is

not expensive. We furnish a thor-
oughly high grade welding apparatus for
$60 (Canada $75) ; acetylene service at addi-
tional cost. Adaptable for oxy-acetylene cut-
ting by addition of special cutting apparatus.

/107!

PROCESS

initial outlay and heavy depreciation
of making crude acetylene in carbide gen-
erators. Perfectly dried, cleaned and purified
—makes better welds and is cheaper to use.

Employs Prest-O-Lite Dissolved Acety-
lene (ready-made carbide gas) in port-
able cylinders. Used as conveniently
as cylinders of oxygen. Saves large

Send for illustrated oxy-acetylene literature, full
of helpful ideas for every one in the metal trades

THE PREST-O-LITE COMPANY, Inc.
The World’s Largest Makers of Dissolved Aceiylene

Main Offices and Factory Canadian Office and Factory
810 SPEEDWAY, INDIANAPOLIS, IND. MERRITTON, ONTARIO

53 Branches and Charging Plants

Mleﬂu%%
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It would take the entire population
of a large city to occupy the buildings
that have been successfully erected with
the purpose of obtaining maximum and
evenly distributed Daylight through—

Steel Sash
Lupton Products

That so many buildings have been constructed
in such a manner proves conclusively that the
importance of Daylight has been fully realized
by thinking men—directors of important Fac-
tories, Foundries, Power Houses, Office Build-
ings, Stores and Educational Institutions.

AN

ALAVA LAY AAMAL
o 3

\VNSAY

Men of this calibre do not jump at conclu-
sions—neither are they concerned about “‘first
costs”’ —the value of a product is carefully meas-
ured by its power to advance, economically and
consistently, the growth of their enterprise.

When men of such responsibility choose to
“harness” Daylight with Lupton Steel Sash,
there i1s but one conclusion to draw-—such con-

clusions keep the Lupton Factory working under

high pressure incessantly.

The exclusive technical features of Lupton Daylightin
and Ventilating Products are many—the great strengtl
and durability that result from the best steel sash con-
struction ible is of interest to men who admire effi-
clency These advantages are prescnted and illustrated
in a_comprehensive and entertaining manner in the Lup-
ton Book No. 8—a copy sent to anyone interested.
Lupton Service is maintained to give expert and tan-
gible advice, without charge, on all problems pertaining b
to Daylight and Natural Ventilation.  Your business can
be expanded —let this service tell you how.

David Lupton’s Sons Company

Chicago New York Pittsburgh Cleveland Detroit
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has two cardinal points of value, namely:

1. Positive merit.

2. Absence of demerits, defects, draw-
backs, disadvantages.

The two points are not similar.

The rejected two-cycle had twice as
many power strokes as were found in the
accepted and triumphant four-cycle. That
was the two-cycle’s positive merit.

But, also, as owners came to learn, the
two-cycle was freakish in performance
and could not be depcnded upon. It was
not free from defects. Therefore, it was
forced to pass out of the market.

So with the steamer. All the claims
made for the steamer in the paragraph
at the head of this article were true, un-
questionably true. The steamer was won-
derful in positive merits. But, when own-
ers of steam cars eventually weighed the
steamer’s merits against its demerits, the
verdict was “ guilty,” and the steamer—
once overwhelmingly the most popular
car in America—fell into general disuse.

These two striking cases, distinctly sep-
arate yet remarkably alike, are not the
only ones that could be cited. I have seen
many “wonders” come and go. And as
cach new idea is put forward in the au-
tomobile industry, I seek to determine,
first of all, what are its weaknesses, and,
next, whether its weaknesses can be
cured. For incurable weaknesses mean
inevitable defeat: no merit is ever great
enough to offset glaring faults.

The Heavens in January
(Concluded from page 28)
Taylor’s Comet
A comet, visible in a small telescope,
was discovered by Taylor at the Cape of
Good Hope at the beginning of December,
close to Delta Orionis. It was moving
slowly northward and westward. Pro-
visional elements of its orbit, computed at
the University of California, show that it
had just passed perihielion (on November
4th) at the unusually large distance of
223,000,000 miles from the sun. Its orbit
is inclined 17° to the plane of the
ecliptie, and its motion is in the same
direction as the earth’s, but a little slower.
It will, therefore, remain visible for sev-
eral months, but slowly recede from the
earth and sun and grow fainter. Its pre-
dicted position on December 24th (the last
date given in the published ephemeris) is
5h. 12m. 47s. R. A. 3° 56’ north declina-
tion. Its motion is northeasterly, and al-
most uniform, at the rate of 18s. of R. A.
and 14’ of declination per day, which
would put it on January 1st in about 5h.
8m. - 6° about 3° east and a little south

of 4 Orionis.
Princeton University Observatory, De-
cember 20th, 1915.

Death of James M. Dodge

N December 4th, 1915, James Mapes

Dodge, an inventor of mechanical de-
vices, more particularly conveyors and
power transmission systems, died at his
home in Philadelphia.

Mr. Dodge was born on June 30th, 1852,
at Waverly, N. J. 1His grandfather was
Prof. James J. Mapes, a noted chemist
and scientist, and his mother, Mary Mapes
Dodge, a noted author for many years
editor of the “ St. Nicholas Magazine.”

It is probably to the widely diversified
experience gained in earlier years that
Mr. Dodge owed his great business suc-
cess of later years. After leaving college
he worked a short while in an iron works,
leaving later to enter the employment of
John Roach, the shipbuilder, at Chester,
I’a. Here he rapidly advanced to the posi-
tions eof journeyman, foreman and super-
intendent of erection. Shortly after the
Centennial at Philadelphia in 1876, he
left the shipyard and after several years
of experience in the FEast went to Chi-
cago. There he formed the acquaintance
of William D. Ewart, the inventor of the
Ewart link-belting and later became asso-
ciated with Mr. Ewart in the development
of the chain business.

The remarkable development of chain
drive and conveying and elevating appl-
ances is too well known to be described
in detail, suffice it to state .hat Mr.
Dodge’s later career Was Pron: 1nent1y
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developed a system of storing anthracite
coal in large conical piles and reloading
it by machinery, which is still without a
rival to-day. His inventions relating to
the construction and manufacture of silent
chain are as important as they are
numerous.

Mr. Dodge possessed that rare combina-
tion of talents, inventive genius and
executive ability of the highest order. He
was a staunch advocate of welfare work
among employees and though for many
years a large employer of men, it is said
that he never met with strikes or other
labor troubles. He was a conspicuous
leader in the general introduction of sci-
entific management with the double pur-
pose of greater efficiency in the work and
more pay, shorter hours and better work-
ing conditions for his men. At the time of
his death he was identified with a number
of prominent clubs, technical societies and
institutions.

Motor Truck Notes

T, N. A. writes: “We have found by
experience that the pneumatic tires on our
1,600-pound delivery cars give far better
service if they are kept inflated to their
proper pressure. We cannot get our men
to test the pressure every day, however,
and we would like to know if there is any
method by which we could connect the
valve with the ignition system so that a
soft tire would stop the motor until the
driver dismounted and either changed the
tire or pumped it to its proper point.”

A. Your plan would hardly be pra~'i-
cable, although it would certainly serve to
remind the men to keep the tires well in-
flated. The same results could be ob-
tained, however, by the use of one of the
ingenious devices known as a “tire sig-
nal.” This is to be attached to each valve
in the place of the dust eap, and is pre-
viously set to any pressure below the nor-
mal that is desired. For example, if a
4-inch tire should be inflated to 80 pounds
per square inch, the signal could be set to
give its warning at 70 pounds per square
inch of air pressure. This setting cannot
be made by the driver, and therefore he
is eompelled either to drive his ecar with
the tires properly inflated, or to be an-
noyed and made conspicuous by the con-
tinuous -shrill warning note of the signal,
which cannot be turned off until it is re-
moved from the tire.

W. C. O. writes: “Our County Super-
visors have decided to treat our main
highways with hot tar. Are any trucks
provided with mechanical sprinkling de-
vices for this purpose?”’

A. Some truck companies have de-
signed special tank bodies that are pro-
vided with an air compressor operated
from the transmission of the ear. This
air compressor forces the hot tar out
through openings, in the form of a spray,
so that the material is sprinkled evenly
over - the eéntire surface, and none is
wasted. A built-in steam generator is also
included in the outfit, for the purpose of
keeping the tar in a fluid state. This is
accomplished by means of coils of pipes
in the tank, through which the steam
passes. It might be well to suggest that,
if the sprinkler truck is to be used in re-
stricted territories, it would be advisable
to provide it with steel wires that would
also serve partially to roll the road. Tar,
grease, or gasoline is very destructive to
rubber, and naturally a truck used for tar
sprinkling would have occasion to travel
almost continuously over freshly-oiled
roads. If, -however, the territory over
which the sprinkler would do its work 1s
a large one, it must be remembered that
steel tires will not allow the vehicle to
travel as fast as would those of the eon-
ventional type.

D. W. C. writes : The engine used on one
of our light trucks heats up unduly. We
have had the carbon cleaned out, the car-
buretor adjusted, and know the lubrica-
tion system is working all right. Owur
steam engineer advises that we clean out
the cylinder water jacket and radiator
spaces with boiler compound, as the wa-
ter we use deposits solid matter and the
boiler compound is absolutely necessary
in connection with our stationary steam
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Built of Redibilt Air Chamber Unils.
Awarded the Blue Ribbon at the 1915 Fairs
at Mineola, L. I., and Danbury, Conn.

Bossert ¥dipilr Homes

““Not Even a Nail to Buy’’

Instead of hand-cut and
nailed-together boards, ma-
chine-cut Sections are used
in building the Redibilt
Home. Two heavy walls of
lumber, separated by a 34
inch felt paper-lined Air
chamber,
section. These are mort-
ised and tenoned, fitted into
one another and then bolted
together.

make up each

This makes possible a con-
struction that cannot be
equalled by any other
method for inherent
strength, durability and
economy.

Write for newly enlarged calalog giving
construction details, models and prices

Louis Bossert & Sons

uilders of Bungalows
for 25 years

1305 Grand Street, Brooklyn, N.Y.

Are Guaranteed
for Two Years

Double the
Ordinary Guaranty

WADSWORTH-ALL SEASON |

11U U IL<
W ‘or FORD CARS
& - ROADSTER

Warm and snug in winter. Cool and comfortable in
summer. Fits flush to body of car—no overhang. Posi-
tively no rattle or squeak. Finished of same material
as used in upholstering car. Glass doors and panels
easily removed if desired and set of curtains used in
their place. Get full details from your dealer, or write
us for illustrated catalog. In ordering specify whether
for 1913, 1914 or 1915 car. Prices on application for
Limousine Tops for Cadillac, Studebaker, Overland,

Reo,Dodge, Maxwell,Buick,Hudsonand Chalmers cars.
WADSWORTH MANUFACTURING CO.

1218 Jefferson Ave. Detroit, Mich.

| certain of the claims
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"pound dissolve the scale and sediment in

the water spaces?

A. We advise caution when using boiler
compounds in cleaning out automobile
cooling systems. Some of these are very
harsh in action and contain acids that
cannot fail to injure the delicate con-
struction of the radiator, which uses very
thin tubes. I'ind out what the Doiler
compound consists of before using it. A\
compound that would be entirely prac-
tical in a large steam Dboiler with tubes
and shell varying from 1 -inch to %-inch
thick might easily eat through the thin
radiator tubes, which are no thicker than
heavy paper. .\ large number of scale
dissolvers are offered for cleaning out
automobile cooling systems, all of these

being guaranteed to do no harm to radi- |
a local chemist to find °

ators. Consult
out what foreign matter the water you
use contains, and he will undoubtedly
recommend some chemical to neutralize
the foreign matter. A good way to clean
out sediment is to run a streamn of city
water under pressure through the cooling
system for a few minutes. This will re-
niove almost all loose sediment. The
heat is not great enough in a radiator to
produce a hard scale such as forms in a
steam  boiler, so a compound strong
enough to cut this would probably
jure the automobile cooling system. You
will prevent all future trouble from
your cooling system if you set out a rain
barrel and use this water, distilled by
nature, in the radiator. The only sedi-
ment then resulting would be the rust
from the water jacket interior, which ix

in-

unavoidable. Be sure the fan Dbelt is
tight and circulating pump functioning
properly. The impeller in the water

pump sometimes sticks and shears off its
driving key or it may wear enough to re-
duce the flow of water. Your overheat-
ing trouble may be due to either of these
causes.,

Legal Notes

Holding as to Patentable Novelty.—
In Miehie Printing Press & Mfg. Co. v.
Whitlock Printing Press & Mfg. Co.,
Judge Lacomble in the course of his de-
cision said, “ Patentable novelty is some-
times found in discovering what is the
difHculty with an existing structure and
what change in its elements will correct
the difficulty even though the means for
introducing that element into the com-
bination are old and their adaptation to
the new purpose involves no patentable
novelty.”

Patent Decision.— A recent issue of
the Patent Office Gazette contains a report
of three commissioners’ decisions in ex-
parte cases, all involving the question of
patentability and particularly interesting
because one case was decided by Com-
missioner Ewing himself, the second bj
First Assistant Commissioner Newton,
and the third by Assistant Commissioner
Whitehead. In all three cases some
claims held unpatentable by the DBoard
of Examiners-in-Chief were decided to be
patentable by the commissioner of his
assistants on appeal. - One case was that
of Ex parte Whitelaw, the invention be-

- ing an engine, and in deciding the case

Mr. Ewing held that a construction in
involved a re-
organization not suggested by the patents
cited and allowed the claims.

In the case decided by Mr. Newton,
that of Nelson & Nelson, metallic packing,
the assistant commissioner held that the
references could not be held to disclose
the split ring of spring metal provided
with a seat of less diameter than the
normal diameter of the ring, and, further-
more the mode of providing the result is
different in applicant’s device from that
in either of the references.

"The case decided by Mr. Whitehead
was Ex parte Klenk and in holding two
claims patentable the assistant commis-
sioner said the claims specified * that
the springs by which the latch is held
in place are so arranged that they pro-
vide a stop for limiting the movement
of the latch in an unlocking direction.
This construction is not suggested by any
of the references and the claims are
deemed allowable.”
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e Big Emergency!

Every motorist can recall a string of /:itfle emergen-
cies, each one sure proof that the Bigger Emergency
may lie just around the corner.

When the Big Emergency comes for you, will your
brakes hold? Will they?

You may have a 40 H. P. motor but you can’t use
any of that power to stop the car. Your power is a
liability when your brakes fail.

Brakes fail when the lining is worn out. Do you
know what kind of lining is on your car? When it’s
only half brake lining, brakes fail without warning.

T L
/////////////////////
////////

\
HDRAULIC COMPRESSS
Brake Lining-100%

/
A sudden

.

Brake lining that is not 1009 is like a heart failure.
shock—a Big Emergency—may mean death.

Thermoid Brake Lining has 1009} gripping and holding power
even when it is worn paper thin.

That means that lined with Thermoid your brakes will hold,
not only when you are just stopping your car, but when you
have to stop quick or hit something.

Thermoid wears because it is cured under hydraulic compres-
sion into a solid substance of uniform density. It contains 509
more material foot for foot than do other kinds. Watch your
brakes—remember that without a lining they are not brakes at
all. Consider, too, how much better it is to see they are lined
with Thermoid Brake Lining than to have a finely equipped
motor crumpled into junk in an instant, or to have toraceto a
hospital with a child or adult you would not have hit if your
brakes had held.

OUR GUARANTEE : Thermoid will make good or we will

Thermod Rubber Comparn
Trenton, N. J.

Makers of Nassau Tires and Thermoid Garden Hose

AR

#YDRAULIC COMPRESsE:
Brake Lining-100%,

Cannot be burned out nor affected by oil, water, gasoline or dirt

St TN e ST T s
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you its full

vear S-V free.

The Guarantee
Equip opposite wheels—
at the same time—one
with a Goodyear S-V, one
with any other standard
truck tireof likeratedsize,
bought in the open market.
If the Goodyear S-V fails
to cost less per mile than
the other, we will refund

price—making the Good-

U

purchase

No Need to Take Chances

on Iruck Tires

Do you really want to elimi-
nate the element of chance
in choosing tires for your
trucks ?

You can adopt one of two
definite, decisive ways of
doing it.

You can get the word of some
business friend who has
tested the S-V Goodyear
against other tires on. op-
posite sides of the same
truck.

Or—you can make the test
yourself on your own truck,
and prove conclusively that
the S-V shows a lower cost
per mile.

Surely there is too much at
stake to leave the choice of
truck tires to chance.

In everything else you buy
there is one product which
is superior to all others,
isn’t there ?

If the S-V Goodyear furnishes
that superiority and saving
in truck tires—surely it is
worth your while to
know it.

Only one truck tire—the S-V
—has offered to prove its
value beyond all doubt.

That offer is still wide open—
though the need of it is
rapidly passing away as
city after city is convinced
that the S-V does cost less

per mile.

The S-V guarantee, as shown
in the box above, will be
given you In writing, upon

Any Good-

Branch will gladly

application.
year
give you any information

you may desire.

The Goodyear Tire & Rubber Company

AKRON,

OHIO

TRUCK

A KR ON

TIRES

Calendar tables.

NEW BOOKS, ETC.

THE AEROPLANE. By Claude Grahame-
White and Harry Harper. New York:
Frederick A. Stokes Company. 8vo.;
280 pp.; illustrated.

THE MAN-oF-WAR. What She Has Done,
and What She Is Doing. By Com-
mander E. Hamilton Currey, R.N. (Re-
tired). New York: Frederick A. Stokes
Company. 8vo.; 297 pp.; illustrated.
Price, $1.50 net.

‘““The Romance of Reality” series aims at
combining sound science with fascinating read-
ing. In ‘‘The Aeroplane’ is sketched the his-
tory of human flight, from such crude efforts
as those of Simon the magician to the present
use of aircraft in sport and in war. As an
English work, it perhaps over-emphasizes Cay-
ley, Henson, and Stringfellow, but it will do
our general reader no harm to know a little
more of the truly prophetic work of this trio.
Speaking of prophecy, the authors assure their
countrymen that in less than twenty years the
Londoner will be spending his week-ends in New
York, crossing in twenty hours by means of
luxurious, vibrationless aero-liners of enormous
size. In Commander Currey’s ‘The Man-of-
War,” we again find popular history and pres-
ent achievement pleasingly combined. From the
galley of the 16th century to the torpedo craft
of to-day, text and pictures make clear to us
the construction, armament and handling of
the fighting ship.

WIRELESS TIME SIGNALS: Translated from
the French official handbook, Réception
des Signaur Radio tétégraphiques par la
Tour Eiffel. London: E. & F. N. Spon,
Ltd. 8vo.; 133 pages; 30 illustrations
and one folding plate. Price, $1.25 net.

The high order of importance attained by
radio time signals and weather bulletins ren-
ders most opportune the appearance of the
work entitled ‘ Wireless Time Signals.” It is
not an original work but a translation from the
French official handbook, Réception des Signaux
Radio télégraphiques par la Tour Eiffel, to
which the translators have added several orig-
inal appendices.

A minor portion of the work is devoted to
descriptions of apparatus suitable for the re-
ception of time signals from long distance sta-
tions, especially the Riffel Tower plant at
Paris. Modern amateur practice is much in
evidence in the apparatus and circuits de-
seribed.

The bulk of the book deals with the subject
of time signals and contains much information
of great interest, particularly to those desirous
of comparing chronometers with the time sig-
nals, with the minimum of error.

STEAM Powrr. By W. E. Dalby, F.R.S.
New York: Longmans, Green and Co.,
1915. 8vo.; 760 pp.; with 250 diagrams.
Price, $6 net.

‘“ Steam Power” is broadly conceived and
executed. The scientific principles of the sub-
ject are first approached by way of the ob-
jective realities of a steam plant; this paral-
lels the method of mastering a foreign tongue
by starting with actual conversation, leaving
the grammar and construction for later con-
sideration. Once the student has mastered the
plan and the practical workings of engine,
boiler and condenser with their necessary con-
nection and accessories, he is initiated into
the more abstruse considerations of heat
streams, and the heating, motive power and
cooling circuits. At this point thermo-
dynamics is taken up, and the calculation of
the properties of steam as recorded by the
The second division of the
work deals with the dynamics of the steam
engine, in which the reciprocating engine
largely figures. The third division treats of
steam turbines. The work includes the
author’s researches in the science of the loco-
motive, and his theories are in some aspects
original and suggestive. The diagrams, charts
and tables form no small part of this large
and thorough volume, and they are so incor-
porated and explained as to be in the highest
degree helpful to the student.

DIRECTORY OF MERCHANTS AND MANUFAC-
TURERS IN INDIA, 1915. Rajkot, Kathia-
war, India: Laxmichand Dossabhai &
Bros. 8vo.; 500 pp. Price, 3 rupees.

Importers and exporters may find in this
directory information of value. It lists a wide
range of occupations and manufacturers, from
accountants and architects to agricultural sup-
plies, household furniture, clothing, brassware,
food products and perfumery. It also gives
banks and bankers, consular officers and
governors’ staffs. It aims at presenting the
most vital industrial information in a low-
priced and compact form.

Essays For CoLLEGE ENGLISH. Selected
and Edited by James Cloyd Bowman,
A M., Louis I. Bredvold, AM., L. B.
Greenfield, Ph.M., and Bruce Weirick,
AM. New York: D. C. Heath & Co.,
1915. 8vo.; 447 pp.

We are pleased to meet with so meritorious
a collection of modern essays, addressed to the
freshman taking a technical course. Many of
the essays deal with rural and agricultural
conditions and problems; some are on science
and scientists; one discusses education, an-
otner social psychology, yet another the con-
servation of natural resources. Most of them
made their first appearance in standard publi-
cations. and amone the anthars are Woodrom
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SMALL SETBACK
Veeder Counters
(Ratchet or Revolution)

RESET TO ZERO BY A SINGLE TURN

These counters are just as high grade as our
large counters, but are lower in price. Price $4.
It will pay you to Veederize your machinery
and know just what is going on. Booklet Fre
Any mechanical engineer will tell
you that the word Veeder stands
for the best constructed and
most accurate counting devices
in the world.
Cyclometers, Odometers.
Tachometers, Fine Die Cast-
ings, and all kinds of counters.
VEEDER MFG. CO.
18 Sargeant St., Hartford, Conn.

SAVE TOOL TEMPER

Cleveland Grindstones are genu-
ine standard Berea and Huron
stones, the sharpest cutting and
smoothest wearing grits. Used
by a large percentage of mechan-
ics, machinists and industrial
schools. We supply

Cleveland Grindstones

fn a variety of grits, each carefully selected by our
expert graders of 50 years’ experience. No soft or
flint spots. We are largest producers and guar-
antee satisfaction. Write for illustrated catalog.

THE CLEVELAND STONE CO.
1129 Leader-News Building CLEVELAND, OHIO !

i

THE ENTERPRISE MANUFACTURING CO.

ESTABLISHED 1881. PAID IN CAPITAL $425,000.00
AKRON, OHIO, U. S. A, Dept. 43

CONTRACT MANUFACTURING IN

METAL GOODS

SPECIAL PARTS TO ORDER

METAL STAMPINGS

WIRE FORMING AND POINTING
SCREW MACHINE PRODUCTS

Expert Die Makers
Buffine, Polishing, Plating and Special Finishes

N

Keystone Model

]

NOTICE—Estimates cheerfully furnished upon receipt of draw-
ings, specifications or samples—the latter preferred.

A. C. and D. C. Electric
ROTHMOTORS

Ask for bulletin 156, 182 and 212

ROTH BROS.& CO.
198 Loomis St., Chicago, Ill.

Moderate
Cost

SmNCH
T
We make special Counters to meet

requirements of any machine of
any capacity. Tell us your needs.

Quickly Learned AT
HOME by the Original
§ 3 Phonographic m 1

German—French—English—  Method ‘ K g
Ttalian — Spanish or any other lan- Ty, ]

guage learned gquickly and easily hy@he 3
Cortina Method at home, with Disk {
Cortina - Records. Write for free,
booklet today ; easy payment plan.

Languages m‘
PublicSpeaking

1673 Mecca Bldg., N. Y.
Tauyht at "ome ‘Write for our spe-

1600 B'way. Cor. 48th St.
cial offer. Become
. a powerful speaker
in spare time by mail. Overcome‘‘stage fright'
vocabulary, train your memory, gain self-confidence.

'’ enlarge your
. Learn
how and when to use gestures; how to suit the speech to the
occasion. Increase your earning power—become more popular.
We havé trained hundreds of successful speakers by mail
Write Now for Special Offer 3epdaviior
special limited offer. No obligation. Write while this offer lasts.

- 0 1of Law,
PublicSpeaking Dept. 3357 Saaniatean Biaes - Cicago: Ii:

PUULTRY BOOK FRE Contains condensed ex-

perience  of twenty-five
years with poultry. Houses, Yards, Incubator Opera-
tion, Care of Chicks and Fowls, Diagnosis and Treat-
ment of Disease, Poultry Secrets, Pointers For the
Amateur, Mandy’s Poultry School, The $1,000 Egg,

Hatch Record, Egg Record, etc. All free.

GEO. H. LEE CO., 413 Lee Bldg., Omaha, Neb.
Mfrs. Lee’s Lice Killer, Germozone, Lee’s Egg Maker, etc.

Send a quarter,

HAVE You a Camera ? 4 & awarter.

latest issues of my three helpful magazines, American Pho-
tography, Popular Photography, Practical Photography.

F. R. FRAPRIE, 858 Pope Building, Boston, Mass.

&>t

The Design and Construction
of Induction Coils

By A. Frederick Collins. 614x91{ inches.
Cloth. 272 pages. 159 illustrations. $3.00
This work gives in minute details full prac-
tical directions for making eight different
sizes of coils varying from a small one giving
a Y4-inch spark to a large one giving 12-inch
sparks. The dimensions of each and every
art are given and the descriptions are written
n language easily comprehended.

MUNN & CO., INc., Publishers
‘Woolworth Building New York City
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Shoot Board and Plane

A tool for Pattern Makers—
Carpenters—Cabinet Makers
—1in fact for any workers in wood
who have nice fitting to do.

PRINTERS and ELECTROTYPERS
use it for squaring up and sizing electrotypes.

The Plane moves in a run-way insuring ab-
solutely the same position of cutter for every
stroke.

Can be adjusted to plane at any angle be-
tween zero and ninety degrees.

Cutter can be set to give any draft desired to
a pattern.

Special circular containing full description
upon request.

Base 22 in. long—Plane 15 in. long—cutter
2 3-8 in. wide—weight 17 1-2 lbs.

PRICE COMPLETE $10.00

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

STANLEY RuLE & LeveL Co.
New Britain, Conn. U.S.A.

BRSNS

7" Modern Iron Horse

The Bessemer Oil Engine takes crude oil and
turns it into horse power at a cost undreamed
of a few years ago. The

Bessemer @il Engine
(Awarded Gold Medal Panama-Pactfic Ezposition)
is the heart of the power plant. From it radi-
ates life blood in the form of power. It is im-
portant to your business life that the heart of
your factory be reliable.

For the sake of assured Economy and Profit-Building
Service, choose the reliable, dependable Bessemer Oil
Engine. It will serve you every hour in the twenty-four;
it operates on the crude and fuel oils so abundant, cheap
and easily procured; it combines simplicity with economy
for the first time in an oil engine; 1t will give you year
round economy as no other engine can. No power re-
quirement too exacting. Ask for catalogue,

Our complete line: Fuel Oil Engines from 15
to 200 H. P.— Gas FEngines, 5§ to 350 H. P.
Kerosene Engines, 2t0 10 H. P,
THE BESSEMER GAS ENGINE CO.
i4 York Street Grove City, Pa.

BESSEMER ENGINES RUNNING TODAY IN
FIFTEEN THOUSAND POWER PLANTS

R =

(ushman Light Weight Engines

C Represent a great advance over ordine
ary Stationary Engines in design, mae-
@ terial and workmanship. Highly efficient
because of light weight, higher speed,
reduced friction and lowered operating
cost. 4 H. P. weighs only 190 1bs.; 8 H. P,
320 ihs. 4-Cyele, 4 t020 H.P. Throttle Goye
ernor regulates fuel consumption

and power in proportion to  4H. P

load. Ideal for electric z glellghs
7 Only

LA 1901bs.

®

®
®
G

lighting plants, and other
uses requiring very steady
power. Used very success=
fully as power drive
onmovable machines.
Schebler Carburetor,
Friction Cluteh Pul-
ley and Circulating
Water Cooling System.

Cushman Motor Works
884 North 21st St., Lincoln. Neb,

The wind hits the back of

ORD

OWNERS

The ANTI-DRAFT
SHIELD Keeps out

wind and rain

Every Ford owner knows
thecold aircomes through
space between wind- &
shield and top and strikes the back of hig neck.
The Anti-Draft Shield holds its position in_strongest wind and
does not interfere with operating windshield, curtains or top.
Anybody can attach it.

Gua d absolutely satisfactory or money refunded
Stop that wind on your neck--order the ANTI-DRAFT SHIELD
today! If you don’twantit, return jt at our expense and get your
money back--we refer to any bank in Cincinnati, Additional in-
formation on request.

Price in U, 8, $2.50 by prepaid parcels post.
ACORN BUGGY CO., 502 East Fifth St., CINCINNATI, OHIO

SCIENTIFIC AMERICAN

Theodore Roosevelt and Paul Elmer
Moore. Omne or two older favorites are in-
cluded. An introduction treats of the analysis
of the essay, and puts the student in the way
to determine the point that the author is en-
deavoring to make, whether he really succeeds
in making it, and, if so, whether he makes it
in the most effective manner. As an illus-
tration, the introduction presents a complete
thought analysis of Matthew Arnold’s * Litera-
ture and Sscience.”

Wilson,

TaE YEAR BooK OF WIRELESS TELEGRAPHY
AND TELEPHONY. New York: The Mar-
coni Publishing Corporation. Over 800
pages; profusely illustrated. Price, 31
net.

“The Year Book of Wircless Telegraphy and
Telephony ” for 1915 appears to have been com-
piled along the same general lines as its pre-
decossors of 1913 and 1914 ; perhaps the most
valuable feature of the work being its inter-
national character. Obviously, the world-wide
travels of the radio operator have been con-
stantly in the mind of the compiler, for not
only arc the international radio laws and regu-
lations covered at length, but such information
as the land stations throughout the world, and
monetary systems of the different nations, their
units of measure and other information of
similar nature is presented in profusion. The
list of English terms encountered in wireless
work together with their French, Italian, Span-
ish and German equivalents is also of great
value, as may be likewise claimed for the list
of works published throughout the world on
radio telegraphy, which is perhaps the most
complete of its kind.

Even a most careful examination of the
contents of this book fails to disclose the lack
of any important information that might be of
interest to radio operators and others engaged
in the wireless field.

SymBrogENEsis. The TUniversal Law of
Progressive Evolution. By Hermann
Reinheimer. London: Knapp, Drewett

and Sons, Ltd., 1915, 8vo.; 425 pp.

Those who have read “ Evolution by Co-op-
eration,” by the same author, will already be
familiar with his general views. In that work
he endeavored to show that over and above
Darwin’s tenet of natural selection by com-
petition stands the law of positive co-oper-
ation among organisms. The present work is
an amplification of this theory, buttressed by
quotations from Samuel Butler to Sir . Ray
Lankester, and illuminated by rays from all
related fields of human knowledge. In the
so-called “ love-foods,” produced by sexual
symbiosis in the plant, we have, so the author
claims, the lever which makes the whole world
of animal life to move; their elements react
not only upon mechanical energies, but also to-
ward physiological and psychological elevation.
Nutrition and work, in their co-operative as-
pects, are the two factors offered by the au-
thor as most truly illuminating the origin and
transmutation of species and, even more par-
ticularly, of values. HEven though one may
not wholly surrender to Mr. Reinheimer’s
argument, or accord to his theory that su-
preme importance with which he invests it,
there are in his volume so many important
related facts, and so much pause-compelling
suggestion, that his work must be reckoned
with in any future study of Nature's methods
in evolution.

Ture Book oF WIRELESS. Being a Clear
Description of Wireless Telegraph Sets
and How to Make and Operate Them.
By A. Frederick Collins. New York: D.
Appleton and Company, 1915. 8vo.; 222
pp.; illustrated. Price, $1 net.

The boy who reads this manual will find
descriptions of installations to suit all pocket-
books and all degrees of youthful intelligence
and experience. If his spending money is
limited he will doubtless be most interested
in the small outfit first given. As his knowl-
edge and h resources grow, the long distance
set will probably appeal strongly te him. But
in any case he will find all he wishes to know
here set forth in simple words of explanation
and instruction, with all parts clearly illus-
trated, and the cost of all materials plainly
given, When he has put up and used one
of these sets for a time, he will doubtles turn
with interest to the final division of the
work, which leads him through the processes
of making induction coils and transformers.
There is also a chapter devoted to govern-
ment regulations and examinations, and a dic-
tionary of the terms commonly in tse among
wireless operators.

AEROPLANES AND DIRIGIBLES OF WAR. By
Frederick A. Talbot. Philadelphia: J.
B. Lippincott Company, 1915. 8vo.;
283 pp.; illustrated. $1.25 net.

In some ways the aeroplane and the dirigible
have proved disappointing when put to the
test in war; in other ways they have es-
tablished themsclves as a surprisingly efficient
Fourth Arm, and have modified tactics in a
way entirely unforeseen., Mr., Talbot’s popular
survey of this subject includes Germany’s rise
to airship supremacy, her aerial dreadnought
fleet and its military value; he describes the
various aircraft of the fighting nations and fol-
lows their flights, their accomplishments, and
their defeats; methods of bomb-throwing are
explained, and many of the ruses used to mis-
lead the airman are exposed. The feasibility
of mining the air against aircraft is dis-

Dealers write for proposition to the trade

cussed; the aerial torpedo, which the war

Lapidolith forms with the

and trucking.

proof and water-proof.
used for years.

262 Pearl Street

19

Lapidolith is the Liquid
Chemical Hardener for Concrete Floors

I—Micro photograph of untreated concrete, I—2 mixture.
2—Micro photograph of treated concrete, I—2 mixture.

Note how the voids (black spots) that appear in No. 1
micro photograph are filled up in No. 2.

Thus

concrete matrix, a hard,

insoluble and wear resisting component.

It increases the binding power of the cement and
prevents the sand and other aggregate from being
rolled out of their bedding by the friction of walking

Thus Lapidolith makes concrete floors dust-proof, wear-
The only hardener successfully

Prove it—send for sample bottle, Lapidolized
concrete block and booklet of testimonials

L. SONNEBORN SONS, Inc., Dept. 1

New York City

1X months ago nine men with

trucks were required by one
New England concern to handle
the factory trucking. Today, two
men and a Lamson Gravity Conveyor
System take care of an increased volume
of business with greater despatch—at
less expense—and with better results all
around.

e other seven men are now more prof-

Oct. 26, 1915,
THE LAMSON CO.,
102 Boylston St., Boston, Mass.

Gentlemen: We wish to express our
satisfaction with the operation of the
Lamson Gravity Roller Conveyor
which you recently installed in our
warehouse, for carrying boxes of Mer-
chandise from the third fleor down to
the Shipping Department on the second
floor.

(BT THIRRUATOTET

economical

The Lamson Conveyor runs without
any care or attention. It does the work
which was formerly done by three men
with trucks who spent their time in
merely moving boxes from place to
place.

The use of the Lamson Gravity
Roller Conveyor has enabled us to em-
ploy these men more profitably in other
departments.

ness.
this now.

Yours very truly,
S. B. THING & CO., INC.,

IR RTHIn

© 1916 SCIENTIFIC AMERICAN, INC
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The attached coupon makes
it easy for anyone—any-
where— to investigate the
efficiency

amson Carrier Service.

Simply tear it off — sign —
and mail it with your busi-
ness card or letterhead. By
return mail you will receive
a valuable Executive’s Port-
folio pointing out the direct
application of Lamson Car-
rier Service to your busi-
We suggest you do

THE LAMSON
COMPANY

102 Boylston St.
Boston, Mass.

IS

Let Gravity Do Your Trucking

How Lamson Gravity Conveyors Lighten Labor, Save Time and
Reduce Costs in Handling Merchandise and Materials

itably employed in other depart-
ments.  Idle groups no longer
gather in the shipping department
or warerooms while one or more of
the trucks is busy elsewhere or laid up
for repairs Orders are no longer held
up—Tfinished merchandise and raw ma-
terials are routed along without confu-
sion or congestion — and unnecessary
overtime work is unknown.

LamsonCarrierService

Eliminates Costly Delays — Saves Valuable Time

Wherever the routing of orders, the transmission of correspondence, the trucking of merchandise or materials, or inter.
departmental communication of any sort is part of the day’s work, Lamson Carrier Service is vital to maximum efficiency,

This is already recognized by thousands of concerns in over 300 lines of business. That it is not realized by all men—
in all lines of business —is possibly due to the fact that they have never taken the trouble to investigate it.

Send for this

Valuable Execu-
tive’s Portfolio

of

Executive's Portfolio

THE LAMSON GOMPANY
102 Boylston Streer, Boston
Please send me information about how
Lamson Carriers cut costs and speed up
business in 8.4.1-1-16

[OFactory [JOffice []Bank [JStore

Business Address. ...

!
i
|
|
I
I
I
|
|
!
I
1
|
|
!

(Signed) L. M. Child City..... terenienes SlOE eoreraines
R T O T T T e T e T e R e

i
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Do You Conduct a Small Business?

Though your business may be small, your correspondence, bills,
statements, orders, should be typewritten. It is evidence of busi-
ness-like management. It impresses favorably those you sell and
those who sell you, alike. Carbon copies, too, are valuable. You

COrONA

Folding Typewriter

Use it at your business place during the day. When
~vening work is necessary, don’t stay late at the office.
Just take the Corona home with you, for it weighs only
six pounds. Take it with you when travelling, if you
have much writing to do on the road. Costs but $50.00,
including attractive, durable carrying case.

There are fifty thousand Corona users—big corpora-
tions and small tradesmen; salesmen and buyers—men
and women in every line, yours included. If they own
Coronas, why shouldn’t you, too! We're ready with
reasons—Booklet No. 29 and “Proof of the Pudding”
give them. Send for these informing booklets and the
name of the Corona dealer near you,

Corona Typewriter Co., Inc.
GROTON, N. Y.

New York  Chicago  San Francisco  London
Agencies throughout the World

Weight 6 lbs,
Folding Carriage
" Every modern feature

SEND FOR
THIS BOOK

It proves what the ’

rona does —not
what weclaim it will
do. Mailed free.
Send for it.

JUST ISSUED!

New, Revised and Enlarged Edition,
Showing All Recent Improvements.

The Modern

Gasoline Automobile

Its Construction, Operation, Maintenance and Repair

By VICTOR W. PAGE, M.E.

Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise
Over 800 (515x8) Pages 11 LARGE FOLDING PLATES 575 Illustrations

Price $2.50

The latest and most complete treatise on the Gasoline Automobile ever issued.
Written in simple language by a recognized authority, familiar with every branch
of the automobile industry. Free from technical terms. Everything is explained
so simply that anyone of average intelligence may gain a comprehensive knowl-
edgg .of the gasoline automobile.” The information is up-to-date and includes, in
addition to an exposition of principles of construction and description of all types
of automobiles and their components, valuable money-saving hints on the care and
operation of motor cars propelled by internal combustion engines.

THE MoDERNGASOLINE

: AUTUMQBR} f

TO THE 1914 REVISED EDITION

Entirely new material has been added on tractors in three and four
wheel forms, eyclecars and agricultural tractors or automobile plows;
combination gasoline-electric drive, front-wheel and four-wheel drive and
steer systems and other important developments in power propelled
vehicles. The discussion of power transmission methods has been aug-
mented by consideration of the skew bevel gear and two-speed direct
drive rear axle, as well as several new forms of worm gear drive. The

subject of electrical motor starting systems has been considered at -

length and all leading systems and their components described. A dis-
cussion on ball and roller bearings, their maintenance and installation,
has also been included, and a number of other features of timely inter-
est such as latest types of gasoline and kerosene carburetors, cyclecar
power plants, the Fischer slide valve motor, detachable wire wheels, etc.,
have been added to bring the work thoroughly up to date.

The book tells you just what to do, how and when to do it. Nothing has been
omitted, no detail has been slighted. Every part of the automobile, its equipment,
accessories, tools, supplies, spare parts necessary, etc.,, have been discussed compre-
hensively. If you are or intend to become a motorist, or are in any way interested
in the modern gasoline automobile, this is a book you cannot afford to be without.

THIS BOOK IS SUPERIOR TO ANY TREATISE PUBLISHED
IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL

Not too Technical for the Layman—Not too Elementary for the More Expert
Sent prepaid to any address on receipt of price

MUNN & COMPANY, Inc., 233 Broadway, New York

seems to have pushed into oblivion, is men-
tioned; and clear explanations are made of
such comparatively liftle-known artifices as
that of the “ smoke screen,” used by the aero-
plane much as a cuttlefish uses its inky fluid,
to cloak its escape from danger. The author
has succeeded in placing vividly before his
reader the part that the Fourth Arm is play-
ing on the battlefields of Europe.

WHOSE SIiN 1S THE WORLD-WAR? By
Count Julius Andréssy. Translated
from the Hungarian by ZErnest J.
Euphrat. New York: New Era Publish-
ing House, 1915. 8vo.; 154 pp.

Count Julius Andréssy, the son of a minister
of foreign affairs, is himself a statesman and
a close student of history and politics. His
answer to the pertinent question of the title
is, while of course open to some national pre-
judice, at least dispassionately given, together
with facts both for and against each nation
involved. Though his interpretation may at
times be questioned, and some of his principles
and deductions repudiated by broader view-
points, yet his argument stands as a strong
presentation of the Germanic cause, and is
worthy of a careful reading., It places at t_e
door of Russian aspiration the first respon-
sibility for war; it attacks, while it to a
certain extent excuses, British policy; and it
condones Germany’s action on the score that
she had at stake “interests vital enough to
go to war about, after adjustment in an amica-
ble manner had become impossible.”

MECHANICAL DRAWING FOR COLLEGES AND
UNIVERSITIES. By James D. Phillips,
B.S., and Herbert D. Orth, B.S. New
York: Scott, Foresman and Company,
1915. 8vo.; 283 pp.; illustrated. Price,
$1.75.

Mechanical drawing is a primary step in
almost all the comnstructive arts; the study
offers also an excellent training in observation
and perception, thus combining commercial and
educational value. The course here offered is
one of balanced appeal, designed to develop
the imagination and to perfect the cotrdination
between hand and eye, while at the same time
presenting the latest and best commercial draft-
ing-room practice, No previous course of study
is necessary to mastery of the lessons, which
stand complete in themselves, although they
are to be followed by a text for high schools,

‘| the two books constituting a complete course

in mechanical drawing.

NATURE NOTES FOR OCEAN VOYAGERS. By
Captain Alfred Carpenter, R.N.,, D.S.0.,
and Captain D. Wilson-Barker, R.N.R.
Philadelphia : J. B. Lippincott Co., 1915.
8vo.; 181 pp.; 139 illustrations, includ-
ing map of the world. Price $1.75

These notes form an attractive volum- for
either easy chair or ocean voyagers  They
touch upon the many remarkable forms of
animal life in the sea; they picture plant life
and sea weeds; they deal interestingly with
those things which have done so much to
clothe the ocean in mysterious glamor—Ilight
and phosphorescence. Reverting to the age of
the early explorer, they sketch for us the un-
couth monsters with which his imagination
peopled the waters. Weather and waves are
each given an adequate chapter, and the notes
coneclude with an account of old sea customs
and chanteys.

Horsg, TRUCK AND TrACTOR. The Coming
of Cheaper Power for City and Farm.
By Herbert N. Casson, Rollin W.
Hutchinson, Jr., and L. W. Ellis. Chi-
cago: F. G. Browne & Co., 1913. 8vo.;
200 pp.; illustrated. Price, $1.

Edison once disposed of the horse in a single
sentence ; he said it was the poorest motor ever
built. Mr. Casson adds that it has an eating
capacity of five acres per year, a thermal effi-
ciency of but two per cent, and an average
working day of three and a half hours. He
tells us that our national bill for horse main-
tenance is $2,000,000,000 per year, equal to the
total operating cost of all our railroad mileage!
Mr. Hutchinson follows with a series of in-
cisive papers on motor transportation in its
relation to sclentific efficiency, while Mr. Ellis
marshals some convincing arguments as to the
value of the tractor on the farm. Cost is con-
sistently held in view as a subject of first im-
portance and vital figures of equipment and
upkeep are unsparingly presented. The authors
are authorities in their respective fields, and
horse owners will find in their book an inter-
esting and profitable study.

DiE WELT DER VERNACHLASSIGTEN DIMEN-
SIONEN. Von Dr. Wolfgang Ostwald,
Privatdozent an der Universitit Leip-
zig. Dresden und Leipzig: Theodor,
Steinkopff, 1915. 8vo.; 219 pp.; il-
lustrated. Price, M.5.75.

*“The World of Neglected Dimensions” is
the first attempt ever made to present to the
German-reading public a broad and popular
view of modern applied colloidal chemistry.
The growing importance of this branch of
chemistry, with its close relationship to indus-
try, deserves the careful attention of chemists
and manufacturers. Two winters ago Dr. Ost-
wald delivered, under the auspices of sixteen
universities of the United States and Canada,
a- series of fifty-six lectures; it is upon these
that the present work is based. The chapter
devoted to the technical and practical use of
colloidal chemistry makes particularly timely
and interesting reading.

© 1916 SCIENTIFIC AMERICAN, INC
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ADVERTISING
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SPECIAL MACHINERY

THE SCHWERDTLE STAMP CO.
D= STEEL SIAMPS | EITERS & FIGURES.
BRIDGEPOKT CONN.

Corliss Engines, Brewers'
and Bottlers’ Machinery.
The VILTER MFG. CO.
899 Clinton Street

Milwaukee, Wis.

ELECTRICAL AND MECHANICAL DEVICES
BUILT TO ORDER

MODELS, INVENTIONS, SPECIAL MACHINERY

GBENJ. LEVE, 333 W. B’way. N. Y, City

We manufacture MeTAL

Speoravries of all kinds,

to order; largest equip-
ment; lowest prices. Send perfect sample FREE
for low estimate and best expert advice

THE EAGLE MFG. CO., Dept. A, Cincinnati, O,

Experimental and Model Work

Electrical Instruments and Fine Machinery.
Inventions Developed,
Special Tools, Dies, Gear Cutting, Etc.

HENRY ZUHR, 32-34 Frankfort St., New York City

. MECHANICAL
B\ SUPPLIES AND MATERIADL
B of all kinds
EXPERIMENTAL AND
LIGHT MACHINE WORK

to order
132 MILK STREET, BOSTON

Magical Apparatus

-
~ Grand Book Catalog. Over 700 engravs

ings 25¢. Parlor Tricks Catalog Free.
MARTINKA & CO., Manufacturers, 493 Sixth Avenne, New York

MODELS 5 cASDMODELMINS
ESTHBLISHED 867,22 WAL AOR CAIALOGI O HODELSUPPLE.
Expert Manufacturers

RUBBE Fine Jobbing Work

PARKER, STEARNS & CO.,
286-300 Sheffield Ave., Brooklyn, N. Y.

WRITE FOR IT!
J. M. Hanson-Bennett
Magazine Agency

=—the largest in the world—furnishes all
Magazines and Newspapers at Lowest
Possible Club Prices,and givesthe quickest,
most accurate, and most reliable segvice.

Save Magazine Money!

Our 1915 Catalog (44 pages) lists more than
3000 Periodicals and Club Offers. It's a
Big Money Saver and is Free to you for the
asking. The name ). M. Hanson-Bennett
is the accepted stamp of reliability
and promptuess in the magazine field.

Local Agents Wanted
Nome snd Adarens L QDAY !

ADDRESS

J.M. HANSON-BENNETT
MAGAZINE AGENCY

846 Brooks Bullding CHICAGO, ILL.
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ADVERTISING
CLASSIFIED

LATHES AND SMALL TOOLS

6 ST AR’ ,gootan% P{)tvyer

— .3 . crew uting

o tees LATHES

For Fine, Accurate Work
Send for Catalogue B

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

For Gunsmiths, Tool Makers, Ex-
perimental & Repair Work, etc.

From 9-in. to 18-in.
swing. Arranged for
Steam or Foot Power,
Velocipede or Stand-
up Treadle.

W. F. & J. Barnes Co.
Established 1872,
1999 Ruby Street
Rockford, Il

“Responding to the Call”

trom the practical kind, we are pleased to intro-
mechanic for a duce the “A.J. W.
Breast Drill that BREAST DRILL with
shall eclipse all ex- Gear Locking

isting Tools of the Device.

ithasall thestrong,
aseful and practical
points of existing Drills, and REAL im-
provements added that are peculiar to ﬂi
itself. PRICE, $5.50

A. J. WILKINSON & CO., Machinery
184-188 Washington Street Boston, Massachusetts

Strong Patent
Diamond Holder

The up—to—thg-minutc Holder—with six
points and a “"shock absorber.”” Worth
knowing about. Send for circular.

MONTGOMERY & CO., Tool Mongers
105-107 Fulton Street New York City

) L&
HANDY AUTOMOBILIST’S PLIER

Bwith screw driver and Prest-0-LiteOpener

A nickel plated drop forged steel combina-
tion tool with thin nose for getting into close
places around engine, ete.

Insured for 2 years’ service
Style No. 1124. Sample 65c. Leather case free.
‘Write for free tool booklet

SMITH & HEMENWAY CO., lhc,
155 Chambers St. New York City

THE Ne. 51 UNIVERSAL WOOD WORKER is the
most wonderful wood working machine you have
ever seen. 26" band saw, 8" jointer, reversible
single spindleshaper, saw table and borer all in one.

or special catalog describing it. Also ask for
catalog of band saws, saw tables, g gl
jointers, variety wood workers,
planers, swing saws, disk grinders
and borers.

THE CRESCENT MACHINE CO.
230 Main St., Leetonia, Ohio, U.S.A.

BRASS GEARS

Cut by an entirely new process. The
most accirate made and at prices that
cannot be equalled by others. Every
[ cear has s hub, center painted ebony
» back, edges turned true, highest grade
red brass, and much heavier than
others. We carry the largest stock in
the world, and every gear listed is
always shipped on date of order.
SEND FOR CATALOGUE
CHICAGO STOCK GEAR WORKS

20 So. Fifth Ave. Chieago

$7.50 delivered to any part of U.S.

Groos Metal Shear
Cuts 14’ Sheet Steel any width,
weight 14 1bs., Steel drop forgings
. throughout. Vanadium Steel blades
Chicago Patented Tool Co.
1601 Owen Ave. Racine, Wis.

BILLINGS & SPENCER

1 OOLS Wrenches
Pliers
Your dealer prob- § ScrewDrivers
ably has them. § Hammers
If not write us. || Ratchets
Wrench Kits
TRADE MARK HARTFORD. CT. 1 T1,.] Kits

How Manufacturers

Can Increase Their BUSINESS
Read Carefully Every Week, the
Classified Advertising Column in the

SCIENTIFIC AMERICAN

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

WATCH IT CAREFULLY

iiatiia iaritins

Notes "
and Queres.

Kindly keep your queries on separate sheets
of paper when corresponding about such mat-
ters as patents, subscriptions, books, etc. This
will greatly facilitate answering your ques-
tions, as in many cases they have to be re-
ferred to experts. The full name and address
should be given on every sheet. No attention
will be paid to unsigned queries. Full hints
to correspondents are printed from time to time
and will be mailed on request.

(13095) E. S. Writes: In the SCIENTIFIC
AMERICAN for September 25, I notice the para-
graph, Astronomy in the Public Libraries. My
library is one in which the school and public
libraries are combined; the town is very small
and so far as I Lhave observed no one is in the
least interested in astronomy. I should like
very much to receive your suggestions on the
most successful methods of getting them in-
terested. It does not seem advisable to put
in many books until the interest is awakened
and the demand for them comes. Are there
large pictures, charts, star-maps, or bulletins
of .any kind that could be used as posters to
attract the eye? If you will suggest some
things of this kind which can be obtained
inexpensively, I shall be glad to try them.
About the only material in the library on
astronomy is Serviss’ Astronomy in a nutshell,
Evans’ Friendly stars, and Mitton’s Children’s
book of the stars, besides the SCIENTIFIC AMER-
icaN. I would like especially to arouse the
school children so as to get them to wateh for
and use the star maps in the SCIENTIFIC AMER-
I1ICAN. A. Your suggestions for interesting your
people in astronomy are very good. We agree
with you that pictures should be hung on the
walls to excite curiosity. A large picture of
the moon at first quarter and another at the
full would be striking. This with a picture
of Saturn would perhaps be enough to begin
with. A good plain Atlas of the Heavens, such
as Burritt’'s with the constellation figures
shown would be desirable on the tables.
You would better ask the aid of the Univer-
sity of Minnesota at Minneapolis, and of Carl-
ton. College, at Northfield, Minnesota. These
colleges can give you much assistance in get-
ting pictures and books. The University is a
state institution and will be much interested
to assist you.

(13096) I. H. asks: There has been
considerable argument over a certain question
which I refer to you for settlement. Is it
any easier to walk toward the rear than
toward the front of a rapidly moving train?
Consider the speed as constant. Please state
the principles on which your answer is based.
A. A person in a closed car in which the
air is moving with the car, can walk backward
and forward with equal ease so far as we can
see. There is no question about it excepting as
to the inertia of the person as he goes with
the car. And he still moves forward with the
car as he walks backward in it. So that his
inertia of forward motion is not changed. He
is simply trying to move upon a moving car
and still go along with it. This he ought to
do with no greater difficulty than upon a car at
rest.

(13097) X. asks: 1. What is mag-
nesium, and how is it prepared for a flash
light? 2. Can anything else be used in place of
magnesium, which is cheaper than magnesium?
3. Please give me a formula for such a flash
powder. 4. What is the relative lighting
value of such a powder? 5. How docs an
aluminum flash compare with a magnesium
flash? 6. Is there anything cheaper which can
be mixed with it to make a stronger flash? I
do not want chlorate of potash nor anything
which would be explosive. 7. Where can
magnesium in the mineral form be procured?
A. 1. Magnesium is an element, just as iron
and copper arc. It exists abundantly in nature,
being the sixth in the order of abundance in
the earth. It constitutes approximately 2.68
per cent of the entire earth. Among the
minerals in which it is found are magnesite,
dolomite, soapstone, meerschaum, and horn-
blende. Its sulphate is found in many mineral
springs as Epsom salts. Formerly the metal
was separated from its compounds by chemical
processes, but it is prepared at present by the
use of the electric current. It is reduced to a
powder by mechanical means, grinding and
rubbing, and the finest particles are separated
from the coarser by flotation in water or by
an air current. Its inflammability renders the
use of air for this purpose rather dangerous.
2. Aluminum powder can be used for a
flash light, either alone or mixed with mag-
nesium. It is cheaper than magnesium, but
not quite so actinic. Aluminum is ordinarily
completely burned when blown .through a Bun-
sen flame. 3. A flash light mixture has been
made containing magnesium, 2 parts; alumi-
num, 2 parts, and chrome alum, 10 parts.
This is said to burn with little smoke. Pow-
dered aluminum does not require magnesium
to ignite it in a hot flame. 4. The actinic
quality of the mixture given above would be
slightly less than that of magnesium used
alone. 5. We have stated under (3) that the
actinic quality of an aluminum flash is less
than that of magnesium. 6. We do not know
any chemical to mix with aluminum other than
maguesium for a flash light, which would
make a non-explosive mixture and improve the

The

Reward of

Merit
The efficient service ren-
dered thousands of motor car
users during several years past

has produced such a phenomenal
demand for the

Dyneto Electric Starting
and Lighting System

tha.t we hqve again been obliged to increase our manufac-
turing facilities—making the third increase in five years.

Qur new factory offers facilities five times greater than our
*old quarters, yet we have booked orders during the last
three weeks that will require over 509, of this additional
space. Merit and conscientious service in every de-
tail has thus had its reward.

Our product comprises both
Single and Two-Unit Equipments

Why not grant us an opportunity to submit samples for
testing and obtain quotation on your requirements ?

Dyneto Electric Company
Syracuse, New York
Exhibits at New York and Chicago Automobile Shows

51

Just one coat does
wonders

No doubt you are convinced of the ad-
vantage of brightening up dark walls
and ceilings and getting the most of
daylight by the use of paint. But what
paint will you use? You ought to know
the advantages of

* p ®
Mill White
It is easy to work with, in the first place—its
hiding and covering power is remarkable—and it
is exceedingly durable. Towe Brothers Mill

White is washable and after a long service it
leaves a good surface for repainting.

Write for our Mill White booklet with views of
modern factory interiors lightened with Towe
Brothers Mill White. :

Jhe Lowe Brothers Company

474 E. Third St., Dayton, Ohio

Boston New York Jersey City

Chicago
Minneapolis

Toronto

Kansas City
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The Greatest

Reading Bargain
for Your Family

Our Special 1916 Offer

Fifty-two issues of THE YOUTH’S COMPANION,

10

including the Home Calendar for 1916

2 Twelve Fashion Numbers McCALL’S MAGAZINE

One 15-Cent McCall Dress Pattern ALL THE
Send 2-cent stamp for mailing ABOVE FOR f:ncgl y
THE YOUTH’S COMPANION, BOSTON, MASSACHUSETTS Nv77

" ever actually been measured in depth?

A Christmas Present That Will Please Every Boy

4 Volumes

Scientific American Boy Series

By A. RUSSELL BOND
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SENTIFIC AMERICAN BOY SERIES
By A RUSSELL BoNDroun voLuEs
poruLAL E CIENTIFIC AMERICAN !Iosvmoon.
SCIENTIFIC AMERICAN BOY AT SCHO
TATTH THE MEN WHO DO THIN
PICK, SHOVEL AND PLUC
prics. 3520 NET
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opular Edition

$5.00 net

Every boy is interested in camping and how
to make camping outfits, tents, build log
cabins, tree houses, kites, windmills, bridges,
and the like. They also would like to know
how the Panama Canal was built, how the
“Maine” was raised, how tunnels are built
under rivers, how tall buildings and bridges
are constructed and how many other big
things in engineering have been accomplished.

All of these things and numerous others
are described in the Scientific American Boy
Series. This series consists of four volumes,
all of which are written as a story and tellina
boy’s own way what every boy wants to know.

These volumes have all been OFFICIALLY
ENDORSED by the BOY SCOUTS OF
AMERICA and are included in their list of
¢“ BOOKS BOYS LIKE BEST.”

The new POPULAR EDITION is bound
attractively in uniform binding and put up in
a neat folding box as shown in the illustra-
tion. This edition is sold in sets only. We
are offering the set of four volumes at $5.00
net. The volumes can also be had separately
in the REGULAR EDITIONS for $1.50 net
each, postage of 15 cts. per volume additional.

THE TITLES OF THE FOUR VOLUMES ARE AS FOLLOWS:

Scientific American Boy
A fascinating story of outdoor boy life containing a
large number of practical suggestions for making many
different articles. How each piece of work is done is
clearly explained in detail and the working dimensions

With the Men Who Do Things

experiences, all of which are based on actual fact.

Recounts the adventures of two young lads who spend
a summer vacation seeing the engineering wonders of
New York. A story full of live interest and thrilling

quality of the light. 7. The magnesium
minerals can be procured in America from
dealers in minerals.

(13098) D, B. R. asks: What Govern-
ment stations send out time sigpals and at
what wave length do they operate? A. At the
present time the following stations are send-
ing out time signals at the wave lengths in-
dicated: Arlington, 2,500 mecters; Key West,
1,000 meters; New Orleans, 1,000 meters;
North Head, 2,000 meters; Eureka, 1,400

. meters; San Diego, 2,000 mefers; Mare Island,

2,500 meters.
(13099) G. H. E. asks: What apparatus

is necessary to receive signals from the Ar-
lington station? I am located 700 miles dis-
tant. A. The most suitable apparatus would
consist of an inductive tuner, an Audion de-
tector, a pair of high grade telephone re-
ceivers, and two variable condensers—one for
the primary circuit of the inductive tuner and
the other for the secondary. While a crystal
detector could be employed, it would not be
sufficiently sensitive to insure the reception
of the Arlington signals under adverse condi-
tions.

(14000) C. J. asks: 1. Has the ocean
If you
will please answer this question and tell me
how it was done I shall be very thankful. 2.

There is one more very queer question. Why

: did not the equinoxr of this fall come Sept. 23
"as it should, but instead it came Sept. 27? I

have sent this question to several of the Bos-
ton papers, but they can give no satisfactory
reply. A. 1. The bottom of the ocean bas been
reached by sounding in every place where
sounding has been attempted. You will find
full descriptions of the sounding apparatus and

" the depths reached in a very complete work

called, ‘‘ The Depths of the Ocean,” by Sir
John Murray, who was an authority upon this
subject. We can send you the book for $7.50.
The sounding of the deep sea is done just as
any sounding is done by sending a weight
down, only in this work an iron weight and
a steel wire are used and not a lead weight
and a line. 2., The Autumal Equinox this year
was on September 23, at 10 hours 24 minutes
in the evening by Eastern Standard Time.
The equinox cannot occur as late as September
27 in any year. The interval is the same each
year between two autumnal equinoxes, but
the day of its occurrence varies somewhat be-
cause of the allowances for leap year. Our
Calendar Years change their length by a day
every fourth year, and this causes a change
in the dates of the equinoxes.

(14001) J. L. P. asks: 1. Please give
the derivation of the formulas H = 2‘”% for

21 : ;
magnetic coils, and H = F for a long straight

conductor, where I —=current, T =turns, r=
radius of coeil and r, = the distance in centi-
meters from a long straight conductor. 2.
What would be the cost per watt-hour of
electrical energy generated by a zinc-carbon
sodium chloride battery? What is the voltage
of such a cell? Is there any kind of battery
which generates electrical energy cheaper than
the zinc-carbon sodium chloride battery? A, 1.
The derivation of the formulas which you give
is quite too lengthy for Notes and Queries.
It may be found in part in Stewart and Gee’s
Elementary Practical Physics, Vol, 2, on Pages
214 to 229, or in Pender’s American Handbook
for Electrical Engineers, in the Chapter of
Electricity and Magnetism, pages 383 to 411.
A full demonstration is given in J. J. Thomp-
son’s and Maxwell's works. All these freely
employ the calculus, without which a full de-
monstration is not easily made. 2. We can
find no figures for the zinc-carbon sodium
chloride cell, nor have we seen or known of
one for many years. It may have been cheap
but it could not keep a place for itself. We
have set one up and measured it for you. It
gave three amperes on short circuit and had
less than half a volt. The cell is very little
cheaper than a LeClanche cell but electricity
from it would be very expensive. More than
that the current dropped to half its value in
the first minute through polarization, for
which the cell makes no provision.

(14002) G. C. F. writes: In your issue
of August Tth, in the Notes and Queries de-
partment, No. 13067, W. M. asks if the sun
ever sets on the United States or its posses-
sions. Your answer is, in substance, that from
the most eastern point in Maine, to the western
extremity of the Philippine Islands is 176 de-
grees 35 minutes of longitude, or 3 degrees 25
minutes short of half way around the globe.
This, you state, represents 13 minutes 40 sec-
onds in time, or allowing for refraction, there
is actually 9 minutes 8 scconds when the sun
is not shining anywhere on United States ter-
ritory. Have you not made a slight error?
While the most eastern point of Maine is 66
degrees 45 minutes west longitude, Porto Rico,
according to the Encyclopedia Britannica, ex-
tends 1 degree 15 minutes farther east, or
longitude 65.degrees 30 minutes. Taking these
figures, the United States possessions extend
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paign orator who cannot bend them the rest of
the way. A. We have not received any other
letter about the gquery whether the sun shone
all the twenty-four hours upon the domain of
the United States. We confess that we over-
looked little Porto Rico, but she well deserves
to be taken into the account. We will do so.
According to the best figures we can find the
eastern point of Porto Rico is in longitude 65
degrees 13 minutes 40 seconds west. The far-
thest point of the Philippines is according to
the Encyclopedia Britannica in 116 degrees 40
minutes east. The latest edition of Bowditch’s
Navigator, issued by the U. 8. Hydrographic
Office in 1914, gives the horizontal refraction
as 36 minutes 29.4 seconds. Calculating the
distance in degrees from these data, we find
that the American domain extends over 178
degrees 6 minutes 20 seconds, while refraction
extends the sunshine 1 degree 12 minutes 58.8
seconds. The sunrise band covers 179 degrees
19 minutes 18.8 seconds, leaving 40 minutes
41.2 seconds of the semi-circumference, or in
time 3 minutes 7.47 seconds from sunset on the
western point of the Philippines to its rise on
the eastern point of Porto Rico. This is the
best we can do for the United States.

(14003) J. D. Asks: 1. If a train was
running at a speed of sixty miles an hour
and a man is sitting on the back end of this
train with a gun that would shoot at the
rate of sixty miles an hour, and he shoots
from the back end of this train in opposite
direction, what effect would this condition
have on the bullet? 2. If the man with the
gun was on the front end of this train and
was to shoot back at a man on the back end
of train and train to be going sixty miles per
hour and the gun would shoot at the rate of
sixty miles an hour what would be the re-
sult? A. 1. In the case you propose the bullet
after it left the gun would still move forwards
with the speed .of the train and backwards with
the speed given it by the powder. Since these
two speeds are equal and opposite in direction
the bullet would drop to the ground directly
under the point where it left the gun. 2.
In this case the man at which the bullet was
shot would be killed, if the aim was good.
This may be made clear perhaps by asking if
you could not throw a ball on a train to a
man to the rear of the place where you were
standing? Could you not toss a biscuit to a
person in the next seat in a car either toward
the front or rear? If you could toss a biscuit
you could fire a bullet in either direction and
with the usual result when a bullet is fired.
This matter seems very simple to us. We do
not know why it causes so much discussion.

(14004) F. R, S. Asks: 1, Can you
give me the different products of the Solvay
process, and also their practical use and value?
2. If you place a given weight of water in a
barrel or tank and add a given weight of live
fish, what would be the result in weight of
the amount of water the fish would naturally
displace? A. 1. The Solvay process is for
the manufacture of sodium carbonate from
sodium chloride. The uses of sodium carbonate
are many. Its most familiar use is for wash-
ing. It is the common washing soda. It is
also used in making glass, and soap, and in
making other sodium compounds. The value
of glass and soap you doubtless know. 2. If
a live fish is put into a tank containing water,
and the air bladder of the fish is not distended
so that the fish sinks, the water displaced
weighs less than the fish. If the air bladder
is distended to such an extent that the fish
just remains under the water without rising or
sinking, the fish displaces its weight of water.
If it floats with its back fin out of water it
displaces its weight of water. These three
are the possible cases. It might also happen
that the fish assisted itself to remain without
sinking by the use of its balancing fins. It
then displaces less than its weight of water.

(14005) J. H. W, asks: 1—TIs it a fact
that ivory possesses a greater degree of elas-
ticity than rubber? 2—Does a golf ball flatten
out to the extent of 25% of its diameter upon
being struck for a drive with a wooden club?
I realize that in the latter question the extent
to which the golf ball would give would be
somewhat dependent upon the make of the ball
and the force of the blow. In answering the
question, please consider it as relating to an
ordinary golf ball when struck for a drive of
say 200 yards under average conditions. A,
1—FElasticity is the property of the recovery
of size or shape after distortion. All bodles
are more or less elastic. Probably no solid is
perfectly elastic, so that it comes immediately
back to its original size and shape. Ivory will
doubtless recover quicker than india rubber.
The limit of elasticity is the amount which a
body can be distorted and still recover. Rub-
ber has a greater limit than ivory. When a
body takes a different size or shape after dis-
tortion it is said to have a set. Rubber usually
does not recover wholly after any considerable
stretching or pressure., Rubber also loses its
elasticity completely after some time. Ivory
retdins its elasticity indefinitely. In this lat-
ter sense ivory is more perfectly elastic than
rubber.

given so that any boy who is handy with tools can Each is valuable in its place, and

construct it.

Scientific American Boy at School
A sequel to the above, like its predecesspr, is brirp
full of practical suggestions. The ideas contained in this
volume are all entirely new. No boy can read the story
without being inspired to try his hand at such work.

Pick, Shovel and Pluck

A companion volume to “With the Men Who Do
Things,” taking the same two boys through a new
series of engineering experiences. Every precaution.
has been taken to secure absolute accuracy of all the
engineering data. The material has been woven into
an interesting story filled with adventure.

through 177 degrees 50 minutes of longitude, | peither can take the place of the other, Bil-
or only 2 degrees 10 minutes short of half way | jjard balls cannot be made of rubber, nor can
around the earth. This represents, we believe. | ejastics be made of ivory. 2—We have no fig-
8 minutes 4 seconds of time, or, allowing for | yres for the flattenming of a golf ball when
refraction, an actual expiration of about 3l struck, but we hardly think it is as much as

There is no series of books for boys more interesting and instructive
The set makes a handsome and useful Christmas present for any boy

MUNN & CO., Inc., Woolworth Bldg., 233 Broadway, New York

minutes between the setting of the sun on the
Philippines and its rising upon Porto Rico. If
refraction can bend the sun’s rays so that they
come so very near shining or United States
territory during the entire twenty-four hours
of the day, it is, as you intimate, a poor cam-
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25%. We should think it would crack before
it yielded so much, Make an estimate of the
force of the blow in pounds and place a ball
under the weight equal to that number of
pounds. You can then see how much the ball
is flattened by the weight.



Sig’nals of Safety

IT SHOULD be assuring to know that the rims on your car are made

by an organization which has been called upon to make test-material for the most

severe service known—the anchoring of Government Lightships—and that Stanweld
Rims are made by the same men and methods.
Rims are made by the electric welding process. The strength of the rim and the safety of
the car-owner depend upon the manufacturer’s knowledge of that process.
As pioneers in the development -
of the process of electric welding , e
we have achieved success far be- ~ " STANDARD EQUlPMENT ON
yond the dreams of the original § ; ' Baker Ohio
inventors. And today, the name Cunningham  Overland
“Stanweld”” on a rim, piece of tub- . : Dodge Bros. Pathfinder
ing, or other steel product stands s : Dorris Peerless
as a Signal of Safety. Anchor-Chain Links Empire o
The satisfaction obtained from your for Lightships Enger Pratt
purchase will be greatly enhanced if weided for Government Tests by the FIAT Regal
you are sure of the quality of material Stanweld Process of Electric Welding Gramm Reo

of “"thh the article is made.. :NIa,ke Outside Diameter of Links. ............ 12" Jeffery Richmond
sure, therefore, that your car is equip- Thickness of Links ... ..... ..vcor... 215"

8 : Elastic Limit after Welding. . ..99,850 Lbs. King Saxon
ed with Stanweld Rims. Titimate Stre o Weld: 365 : °
p Ultimate Strength after Welding . 113,650 Lbs. Klssel Kar Slmplex

THE STANDARD WELDING COMPANY | Losier Stanley

r Maxw estco
Pioneers in the Art of Electric Welding—World's Largest Prodicers of Rims for Mat ell w d t
Motor-Driven Vehicles, and Frame-Parts for Motorcycles and Bicycles etz ooas
Main Office and Factory Edgewater Park, CLEVELAND Rauch & Lang M?on
SALES OFFICES IN Stearns (LightFouy ~ Mitchell

NEW YORK CHICAGO INDIANAPOLIS DETROIT Distributors in all Principal Cities
U. S. Express Building Peoples Gas Building Merchants Bank Building Ford Building
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