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AIR RESISTANCE OF ELECTRIC CARS.

Among the valuable scientific results of the St.
Louis Exposition, few rank higher than those which
were obtained by the various commissions appointed
for the carrying out of engineering tests. We have
already referred in these columns to the excellent
work of the locomotive testing plant established and
operated by the Pennsylvania Railroad Company, the
results of which have been tabulated and published in
book form. An equally valuable work was that car-
ried on by the Electric Railway Test Commission,
whose work covered very broadly the field of electric
traction. Among other tests was a series which was
carried out on a straight stretch of track belonging to
the Indiana Union Traction Company; and among
these was included a series of experiments on at-
mospheric and train resistance, which were conducted
with an air-pressure dynamometer car, designed by
members of the commission especially for this purpose.

The resistance due to the pressure of the air on the
front of the vestibule and car body was registered for
speeds which varied from 25 to 70 miles an hour.
Care was taken in these measurements to separate the
resistance of the car due to the atmosphere from the
total resistance, which latter includes that due to in-
ternal friction and to the rolling friction of the wheels
on the track. In order to obtain a separate record of
air resistance, the car body was so suspended above the
trucks that the pressure on the car could be measured
separately Dby suitable dynamometers. Furthermore,
the vestibule was suspended separately from the body
of the car, and the head-on pressure was registered
independently -of the other resistances encounteved.
In order to determine what form of vestibule front
presented the least resistance to the atmosphere, four
different forms were used in the experiment: First,
a vestibule with a plain, flat front; second, the stand-
ard curved vestibule as ordinarily used on interurban
cars, the radius of the curved front being 5 feet 6
inches; third, a parabolic vestibule with a length of 6
feet 3 inches; and fourth, a vestibule having a wedge-
shaped extension of the parabola 2 feet beyond its end.
The wisdom of suspending the vestibule so that the
pressure upon it could be measured separately from
that upon the rest of the car body was shown by the
discovery of the fact that an unexpectedly large pro-
portion of the power is expended in overcoming head
resistance, and that this resistance is greatly reduced
when tapered ends are substituted for flat ends.

The great effect which the shape of the front end
has in determining the head-on atmospheric resistance
wag shown early in the experiments, when it was found
to be impossible to drive the test car at a higher speed
than 50 miles an hour when it was carrying the flat
front end, although when a parabolic wedge front was
substituted, the same motor and the same current were
easily able to drive the car at a speed of 75 miles an
hour. It was proved in the tests that the atmospheric
resistance on the rear vestibule of the car was due to
a suction, the effect of which was, of course, to retard
the car. With a vestibule of the standard shape at
the rear, the power absorbed by the suction of the air
was found to amount to 16 horse-power at a speed of
60 miles an hour.

The general results obtained by the commission
proved that at all speeds the pressure per square foot
on the parabolic wedge vestibule is only about one-
fourth of that on the flat vestibule, and that for all
shapes tested, the unit pressure at 80 miles per hour
is akout ten times as great as that at 20 miles an
hour. At 60 miles an hour the unit pressure on the
wedge-shaped vestibule is 2.10 pounds, and on the flat
vestibule 8.20 pounds. At 20 miles per hour the flat
vestibule recorded a unit pressure of 1.4 pounds;
whereas at 80 miles per hour the corresponding pres-
sure worked out at 14 pounds. On the other hand, on
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wedge-shaped vestibules the pressure was 0.4 pound at
20 miles an hour and 4 pounds at 80 miles an hour.

These experiments would seem to demonstrate con-
clusively the advantage of the pointed front and rear,
not merely for electric cars but for all swiftly-moving
vehicles. In this it is in agreement with the cele-
brated Berlin high-speed tests, which clearly demon-
strated the value of the tapered front. The Bavarian
state railways have built their recent express locomo-
tives with tapered casings on the various parts of the
engine that are exposed to head-on air resistance, and
our readerg will have in mind our recent illustration
of the Union Pacific motor car No. 7, whose shape at
front and rear would seem to have been modeled in
agreement with the findings of the St. Louis test
commission.

—_—_— .t
GROWTH OF THE HUDSON RIVER STEAMBOAT.

There were several facts that conspired to make the
recent maiden trip of the new steamer “Hendrick
Hudcon” memorable in the annals of steamboat history
on the famous Hudson River. Apart from the fact
that she is the largest and swiftest of a long line of
famous boats, her maiden trip was completed on the
ninety-ninth anniversary of the ever-memorable jour-
ney of Robert Fulton’s “Clermont” from New York city
to Albany and back. It was on August 17, 1807, that
Robert Fulton’s epoch-making trip began, and the little
craft returned successfully on the 21st of August. The
“Hendrick Hudson” started on the 20th and, returning
next day, made her landings, in New York city, exactly
on tiie ninety-ninth anniversary of the completion of
the “Clermont’s” voyage. The steady growth in size of
Hudson River steamers is shown in a study of typical
vessels that have navigated the waters of this river.

The “Clermont” of 1807 was 133 feet in length only,
or but one foot longer than the America’s cup-defend-
ing yacht “Columbia.” The “Chancellor Livingston,”
built in 1816, was 154 feet in length; and the “Erie,”
constructed sixteen years later, had an over-all length
of 180 feet. The “Rochester,” which measured 209 feet
from stem to stern, may be taken as a typical vessel
of the year 1836. Twenty-four years later, at about the
time of the outbreak of the civil war, that famous old
craft, the “Daniel Drew,” was placed in service, a
vessel which will be familiar even to many of the
younger readers of this journal. In this steamer the
over-all dimensions had risen to 251 feet. The most
marked advance in size and comfort was undoubtedly
made when the two sister ships “Albany” and “New
York” were placed in service. Each of these was 325
feet in length and they had no difficulty in maintaining
an average speed of over 20 miles an hour. The
“Albany” was placed in service in 1881, and the “New
York” six years later. The last-named vessel, after
running successfully for over a decade, was taken to
the Erie Basin, Brooklyn, cut in half and lengthened
to 350 feet. In the “Hendrick Hudson” the over-all
length of the Hudson River steamer has been carried
for the first time up to 400 feet, with a corresponding
increase in the other dimensions, the boat measuring
82 feet over the guards with 14 feet 4 inches depth of
hold and a draft of 7 feet 6 inches.

In the broad field of engineering there are few prod-
ucts that bear such strong individuality as the Ameri-
can river steamboat. There is nothing like it to be
found in any other country in the world. With its
shallow draft, broad beam, and towering superstruc-
ture, with its long lines of amply-lighted staterooms
and wide expanse of promenade decks, the typical river
steamboat possesses a dignity and grace which combina
to render it one of the most picturesque creations of
the naval architect. This is particularly true of the
boats that ply upon the Hudson River. In the earlier
history of steamboat development, iron was scarce and
good shipbuilding timber plentiful. But it was soon
found that as the length and weight of the boats in-
creased, it was necessary, on account of the great shal-
lowness of the hull, ta provide some method of trussing
by which the boats could be held to their true sheer
line and prevented from “hogging,” or the sagging
of the bow and the stern. Hence those remarkable
trusses extending parallel with the keel of the boat,
and the elaborate system of tie-rods leading from the
hull to a row of central posts erected upon the keel
of the ship. Another characteristic and decidedly pic-
turesque feature was the curious walking-beam engine,
whose low speed of revolution necessitated the con-
struction of paddle wheels truly gigantic in size. In
the earlier boats, moreover, the boilers were carried
upon the guards and ouvtside of the hull of the vessel;
indeed, several fine old boats of this description, nota-
ble among which is that swift and graceful craft, the
“Mary Powell,” are still doing good service, and seem
likely to for many years to come.

It was only a question of time, however, before huge
stiffening trusses, multitudinous hog chains, cumber-
some walking beam engines and ponderous paddle
boxes would have to give way to more modern and
scientific methods of construction—indeed, 1t is sur-
prising that these makeshift methods, rendered neces-
sary by the conditions of a long bygone day, should
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have survived in one or two notable vessels which have
been built for night service on the Hudson River
within the last few years. In the “Hendrick Hudson,”
however, steel has taken the place of wood in the con-
struction of the hull; low-pressure boilers and cumber-
some walking-beam engines have disappeared, and
their place has been taken by compact, high-pres-
sure boilers, and inclined direct-acting engines
placed below the main deck of the steamer. The
result of these changes is that practically the whole
of the ship above the main deck is devoted to pas-
senger accommodation and the decks are no longer
obstructed by the capacious well which formerly housed
in the A-frame, connecting rod, piston, and the gear of
the old walking-beam type. The result, looking at the
ship from the broadside, is a decided gain in smart-
ness and general symmetry of appearance. The addi-
tion of another deck, bringing the total decks up to
five, has increased the capacity, until it is estimated
that 5,000 day passengers could be carried. On the
maiden trip some 4,000 were accommodated without
any discomfort from crowding. The speed of the ves-
sel on the trial trip was 23.7 land miles per hour, and
it is probable that when the engines, which are of the
triple-expansion three-cylinder type, have worn to their
bearings, the boat will be good for a maximum speed
of 24 miles an hour.
—_— - ———

CEMENT BASES FOR WOODEN TELEGRAPH POLES.

Up to date, wooden telegraph poles remain in most
countries the cheapest in first cost and in many re-
spects as desirable as any. The question of durability,
however, has been a sore point to those in charge of
equipment and maintenance. All sorts of preserva-
tive solutions and all kinds of treatment therewith—
pressure, vacuum, a combination of the two, etc., have
been tried, but the wooden mast still remains more
perishable than the iron, and its renewal means an
expensive piece of work, outside of the cost of the pole
itself. Happily, however, a new idea has been evolved
from the depths of some one’s moral consciousness or
the heights of his inventive faculties, and according
to which not only new wooden poles may be made
more durable, but those which are already rotten at
the base may be utilized to advantage and given a
longer second life than the first. What is particularly
gratifying to telegraph and telephone companies is the
fact that this process is not patented, and from the
point of view of first cost not too burdensome.

The process consists in mounting the pole in a
socket of cement beton, with which, however, it does
not come in direct contact. When we say “in a
socket” we err in the matter of technical accuracy;
for in the later forms of mounting there is a space
between the foot of the wooden pole and the top of the
cement base. The pole is attached to the base by four
iron splice-plates or fish-plates. The cement base
stands 8 to 10 inches above the ground level, and is a
prism of the same diameter as the pole which it has to
carry. On account of the severe leverage tending to
hreak it off, it is strengthened with iron in the well-
known manner of Monier or Coignet. The attachment
of a wooden pole to such a foot takes only about
twenty minutes; and the same is true in the matter
of replacing one pole by another. To put a cement
base on an old pole with a rotten foot the latter is
sawed off about 8 to 10 inches above the ground and
without removing the wires lifted a couple of feet
away and leaned to one side; the old rotten foot is
then removed, the hole somewhat enlarged, the ready-
prepared cement stump or base is set in the hole and
well rammed in and the old pole then attached to the
cement base by the fish-plates, leaving say two inches
between the two. The life of a pole thus mounted is
reckoned at sixteen years. As regards the resistance
of the cement base to breakages—that has been settled
beyond question by the simple means of attaching a
rope to the top of several poles and pulling horizontally
thereon until something gave way. That “something”
was in every case the wonden pole, and the break took
place in every instance just where it was expected,
namely, right above the cement base, or rather the fish-
plate.

The bases are molded in a plain prismatic box, well
rammed in, and left two or three days in the mold te
set; they are then firm enough to handle without dan-
ger of injury. The bases are left to dry another week
after removing them from the mold.

— il — —af—— - -——

The first application of the multiple-unit system of
railway motor operation and electrical control to mo-
tors of the alternating-current commutator type will be
made soon on the suburban extensions of the Mil-
waukee Electric Railway and Light Company, one of
which is 20 miles and the other 16 miles long. Accord-
ing to Power, the motors will be the “combination”
type for operation on either alternating or direct cur-
rent. Each car will be equipped with four 75-horse-
power motors. The electro-motive force on the alter-
nating-current overhead lines will be 3,300 volts, and
transformers on the cars will reduce this to tha proper
voltage for the motors.



	scientificamerican09011906-150a

