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there are at present over 320,000 motor cars in this
country. According to the table of registrations, New
York State leads with 64,500 cars; Pennsylvania is
second with 25,129 cars; California third with 19,375
cars, followed by New Jersey with 19,021 cars; Massa-
chusetts with 17,439 cars, and Illinois with 17,296. The
importation of motor cars is rapidly decreasing, al-
though it is estimated that about $28,000,000 of for-
eign cars have been imported and sold in the United
Ctates. It is satisfactory to know that the tide has
turned, and that American builders are sending their
cars abroad in increasing numbers.

ALLOY STEELS AND AUTOMOBILE DURABILITY.

In the fall of 1901, the writer of these lines was a
passenger in one of the competing cars in the auto-
mobile endurance run from New York to Buffalo—the
first American event of its kind and magnitude. The
car was a two-passenger phaeton, tiller-steered and
driven by a two-cylinder motor of 8 horse-power. It
weighed approximately 1,700 pounds, and was capable
of a speed of about 25 miles per hour. For its day,
it was one of the best examples of American construc-
tion, and it completed the run creditably, requiring
few repairs. Some of the lighter cars were practically
rebuilt en route, and one of those finishing was even
said to have been assembled from the unbroken 're-
mains of two similar cars that had ‘left New . York.
Yet, despite the general excellence -of that car, some-

“thing had to happen to it. - While traveling .-at the
rate of 15 miles an hour (break-neck speed-in those
days) ‘the right front wheel parted company with the
car,~and went spinning merrily dewn the road, wkile
the stub end of the axle, dropping unsupportéd, began
to plow up the macadam as the rudderless car- veered
toward the curb. The car was short and -rather high.
By good luék it did not upset; and the driver quickly
brought it to a stop.. The steering knuckle spindle had
broken; the steering knuckle being the short pivoted
member at each end of the front-axle, which carries
the wheel and by its deflection controls the course of
the car; and the spindle being the round part of the
knuckle on which the wheel turns. That knuckle was
a steel casting. Anyone even slightly familiar with
the properties of iron and steel, knows that a steel
casting which, when new, appears to be as strong as a
forging, and which makes as good a showing under
ordinary tests, nevertheless weakens and becomes
brittle when subjected to repeated vibration and
shocks. So well has the phenomenon of “fatigue” be-
come recognized that steel castings are never used nowa-
days in any but the cheaper and lowest-powered auto-
mobiles, and even in them rarely save for parts not
subjected to shock. .

In 1901 automobile constructors thought that they
had done their whole duty if they used steel forgings
instead of castings. To-day we know better. There
are more kinds of steel than there are kinds of cigars.
Any kind of steel is -good for something—if it
be only for ballast—but not many kinds are good
enough for the severe conditions of automobile usage.
The proportionate difference that exists between cast-
ings and forgings is found also between forgings of
ordinary steel and forgings of some high-grade alloy
steels. A shaft of common machinery steel, which if
pulled asunder in a testing machine would stretch a
fifth or a quarter of its length before letting go, if
used in an automobile transmission or axle will in
time crystallize and break, with a brittle pipe-stem
fracture, under stresses which, when it was new, would
not even have “sprung” it. So it has come to pass
that nickel steel, chrome-nickel steel, and chrome-
vanadium steel have ousted the ordinary variety for
all the more important parts of the best automobiles.
All of these steels are much stronger than the ordinary
simple steels, and possess in varying degrees the ‘prop-
erty of resistance to the abnormal shocks of accident.
Later investigation, however, has proved that these
stronger and shock-resisting compound steels must be
rigidly classified, as not only is it very important that
the steel for such purposes should be strong and should
resist a simple shock, but also that it should resist
in the highest degree possgible the development of that
potential brittleness which is induced in all steels by
prolonged subjection to repeated shock and impacts.
In this respect vanadium steels have shown superiority
to all others, at least as far as laboratory tests can dem-
onstrate. The ordinary nickel steel, unless properly heat
treated, unfortunately possesses the power of develop-
ing this potential brittleness almost as fast as the
ordinary carbon steels that have been used in the past;
hence its demonstrated superiority does not show up as
great as simple physical tests would lead us to suppose.
Abnormal shock due to accident may wreck the car,
but -it will be by twisting and bending, rarely in-
deed by direct fracture. The effect of collision at high
speéd is to crumple the framework, springs, and axles
like paper; but if the wreck is not too complete they
can be heated and straightened as if nothing had hap-
pened. The force required to bend such steel is almost
unbelievable to one who has known only the common
grades. Even transmission gears, hard and relatively
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brittle though they are, can hardly be broken with a
sledge hammer.

With material such as this in its make-up, the little
8-horse-power car previously referred to might have
gone :around the world without the steering knuckies
giving a moment’s anxiety. The same betterment has
affected every vital part of the modern automobile.
Gears that used to be made of bronze or soft steel are
now made of alloy steel, and are clashed into
mesh by bungling drivers with comparative impunity.
Instead of axles which rarely outlasted the shortest-
lived car, we now find I-beam forgings which survive
ditchings and upsets, the blows of cross gullies seen
too late and taken at high speed—anything indeed,
which the passengers themselves may reasonably hope
te survive without injury. With the occasional ex-
ception of the crankshaft, which still resists the efforts
of builders to make it entirely unbreakable, because
it is subject to a great many other considerations than
its component metal, there is hardly a part of the
modern automobile which, given proper design and
workmanship, can be excused for failing in service or
legitimately wearing out.

To the man who buys a high-grade car of current
model, these facts convey merely the comforting® re-
flection that he is getting good value for his money,
and that there is a substantial reason for the seem-
ingly high. price:of-a. good .machine. But to him who
purchases a seednd-hand .car which has seen two or
thiee seasons’ iige, they mean something more impor-
tant. So -recent -has been the: general ‘- adoption and
intelligent treatment of alloy -steels, that if the car
was built in this counfry it is- very likely to develop
breakages quite unknown .to its younger days. We
have in mind a car which was built in 1903, according
to ‘the best standards of .its time, and which had cov-
ered -many -thousands of miles in honorable service.
‘Naturally, it contained no alloy steel, and naturally
it had reached the point where one or another part
needed attention somewhat frequently. The owner
knew it, inside and out, pretty well, and realized that
it was only a question of time when certain parts
were sure to “let go.” But he could scarcely under-
take to rebuild the car, and therefore contented him-
self with going carefully over the weaker parts and
putting them into the best condition possible. One
day on entering a little New Jersey coast village an
ominous grating reached his ears. He maneuvered
the car cautiously. It ran two blocks and stopped
with a jar—immovable as a monument. A half hour’s
work with a wrench showed that a certain ball bear-
ing, close to one of the bevel gears in the rear axle,
had broken and had jammed inside the axle. It was
not so much the fault of the material as of careless
fitting, but it was eminently the kind of thing that
crops up after the guarantee has expired.

Although we have mentioned this incident to illus-
trate what may in time be expected of any. car built
less carefully and of less perfect materials than the
best, it must not be inferred that an old car at any
price is to be avoided. One must indeed be prepared
to- spend money on replacements; but it is quite pos-
sible that the parts liable to premature failure can be
replaced with others, specially made of better ma-
terial or design, which will outlast the car.

Every motorist has known cars which, while of good
design generally, had certain parts which persisted in
giving trouble. In such a case it is a mistake to get
rid of the car as useless, since almost invariably the
offending parts can be corrected at much less expense
than would be involved in the sacrifice of the car. If
a part works loose, it is' because of poor design or
fitting. If it breaks, the remedy may be found in sub-
stituting a new part of stronger material, if it is in-
convenient to increase the dimensions. When a rub-
bing part wears out quickly the chances are that it is
insufficiently lubricated or imperfeetly protected from
dirt. To devise efficient lubrication or dust protection
for any wearing member of a car is an easy task, and
proper attention to it will add many miles to the car’s
service and save many dollars to the owner.

At present automobiles wear out at a great many
points—slowly at some, rapidly at a few. But means
are constantly_being found to reduce the wear, and
to render the parts easy of repair or replacement
when worn. More than that, the multitudinous smali
joints and bearings, whose replacement is difficult and
whose life is apt to fix the useful life of the car, are
by degrees being made virtually non-wearing. What
wear occurs is limited more and more to the essential
elements of miotor and transmission, and renewal of
these keeps -the car in practically new condition. A
few years from now we shall have cars which run
almost indefinitely with only periodic overhauling
and ordinary daily filling and cleaning,

COST OF RUNNING A CAR.

An owner of a motor car has rendered a signal serv-
ice by giving the operating cost of his seven-passenger
automobile, which covered 30,000 miles in a little over
two and one-half years. The figures are not estimates
but are a compilation based on actual check payments.
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The statistics show the items of direct cost, which
vary directly with the mileage. Cost per mile: tires,
5 cents; gasoline, 2.7; lubricating oil, 0.2; incidentals,
0.9; total, 8.8. The car averaged about 1,000 miles a
month, and a yearly average of 714 miles on a gallon
of lubricating oil. Leaving out the interest and depre-
ciation, which is largely a matter of judgment, and
assuming the car to be owned in a New York city
suburb and that it made an average of 1,000 miles a
month, the following sums up the cost for a year:
Tires, $500; gasoline, oil, acetylene, and repairs, $500;
chauffeur and rental of private garage, $1,300. Total,
$2,300.

SELECTING A CAR.

A large family desiring a car for touring purposes
requires something more than a five-passeiiger car
with small wheels and low clearance. On the other
hand, the automobilist who desires a car for city use
and for business purposes is not in need of a big,
powerful, seven-passenger touring car. Where the
user of an automobile takes excursions in highways,
byways, woods, and country lanes, a car with large
wheels, ample clearance, and good underbody protec-
tion is the kind for his purpose. For an opera car
and a car for the park and city streets, a low one
easy of entrance and of small power is desirable, be-
cause it is more economical in the consumption .of
gasoline, in wear on tires, and in general operating
expense. No car with small wheels and wide turning
radius should be considered. A multiple-disk clutch
is the best for smooth operation, and a selective type
transmission is ‘preferable. The application of ball
bearings to the transmission and ‘wheels of the car has
become almost universal. Such bearings have also been
‘used on the motor crankshaft by some of the leading
French and American manufacturers, but on the whole
they have not been found to be. as satisfactory in the
long run as a.well-lubricated plain bearing. The manu-
facturer should be asked to give a guarantee as to the
tensile strength and elastic limit of the steels used, as
well as to their other properties. An axle or gear not
made of proper alloy steel may break.

The tyro who purchases a car is generally more or
less ignorant of the use of the different parts. Spark
plugs and coils are somewhat easier to understand than
carbureters, and for this reason if a chauffeur has any
trouble with his car, no matter what it may be, he
blames the carbureter. The owner should understand
that trouble may be located elsewhere than in the car-
bureter, which cannot change without outside assist-
ance, provided, of course, that it is rightly made
and that the float is of the right material. Half of the
so-called carbureter troubles are due to ignition dis-
turbances and other engine troubles, or to a generally
run-down condition of the motor from over-use or abuse
without the proper care being taken of it or the neces-
sary repairs being made.

THE BUGGY TYPE AUTOMOBILE.

The difficulties in the way of automobiling in the
‘West are far more serious than in the East. Outside of
the immediate vicinity of the larger cities, there are
very few rock roads. Every rain means heavy mud, and
the country, particularly through the middle West,
being flat and level, this mud remains for several days
after each rain. Beyond the middle West the roads
are rough, rugged, full of ruts and stumps. Many
of the streagns have no bridges, and must be forded.
The first attempt to supply a machine capable of trav-
eling over these roads was the production of the high
wheel or buggy type automobile, with machinery very
similar to the regular automobile. This type has
been brought to a remarkable point of develop-
ment in the last few years. Among its features are the
use of large wheels which are generally from 36 to
50 inches in diameter, with 1l4:inch solid-rubber
tires. All the machinery is carried above the axles,
80 a8 to give the greatest road clearance. The tires
are wedge shaped, so that in thick mud they cut
their way down to solid ground, and then forward
through the mud. A double chain drive with large”
sprockets on the two rear wheels and small sprockets
on the jackshaft gives considerable leverage for heavy
pulling. A very elastic transmission is used to ease
the machinery, so that the chance for breakage in
rough . places is materially lessened. In fact, the
peculiar advantage claimed for this form of trans-
mission on these Western roads, is that in hard pulls
and heavy mud it can be set so that. it will slip just
before the strain approaches the breaking point.
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Cases are known of cranking a car while the clutch
was left in and the gears were in mesh, with the re
sult that the car reversed or started ahead. Several
accidents in which automobiles have run off ferry-
boats have occurred in this way, viz., by the releasing
of .the emergency brake lever (which generally holds
out the clutch) just as the engine started. A valu-
able improvement, therefore, would be a device that
would automatically set the gears in the neutral posi.
tion whenever the car stops.
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