306
SCIENTIFIC AMERICAN

ESTABLISHED 1845

MUNN & CO., - - Editors and Proprietors

Published Weekly at
No. 361 Broadway, New York

TERMS T® SUBSCRIBERS

One copy, one year for the United States. Canada. or Mexico ......... $3.00
One copy, one year. to any foreign country, postage prepaid. £8 lus. 5d. 4.0

THE SCIENTIFIC AMERICAN PUBLICATIONS.

Scientific American ( Established 1845).. ....$3.00 a year
8cientitic American Supplement (Established 157%) . ..oa.00 -
Scientific American Building Monthly (Established 1885). 2.30

8cientific American Export Edition (Lstabllshed 1878). .ot L5800

The combined subscription rates and rates to foreign countries will
be furnished upon application.
Remit by postal or express mouney order, or by bank draft or check.

MUNN & CO., 36) Broadway. New York.

NEW YORK SATURDAY MAY 3, 1902

'l‘he Editor is a.lways glad to receive for examination illustratcd
articles on subjects ot timely interest. If the puotourauhs are
sharp, the amc%es short, and the facts authentic, the contributions
will receive special attentien. Accepted articles will be paid for
at regular spacc rates.

THE PANAMA CANAL TREATY.

A most important step has been taken toward the
solution of the Isthmian Canal problem by the sign-
ing of a treaty by Secretary Hay and the Colombian
Minister for a perpetual lease of the strip of land
through which the Panama Canal is located. By this
treaty the sudden deadlock in the negotiations,
which was produced by the declaration of the Co-
lombian government that it would have to be con-
sulted before the selling of the Panama Canal
Company’s property was consummated, is removed,
and the company is granted, unreservedly, the power
to dispose of its entire right, title and interest to the
United States, while all the questions relating to land
franchises, revenues, rentals, etc., are satisfactorily
settled. A strip of land six miles in width is to be
perpetually leased to the United States, the lease to
run by hundred-year periods and to be renewable at
the option of the United States. By this treaty, the
terminal cities Panama and Colon, the waters of the
terminal harbors, and the islands adjacent, are brought
under the control of the United States government.
‘While no definite price is fixed by Colombia for these
concessions, on the ratification of the treaty the United
States is to pay to Colombia the sum of seven million
dollars, in exchange for which Colombia foregoes all
revenues from rental and from every other source con-
nected with the canal for a period of fourteen years
from the date of the final ratification. Meanwhile the
terms of the rental are to be agreed upon. This may
be either a lump sum paid in cash or an annual stipend
to be paid for the remaining eighty-six years of the
lease. Should the two governments disagree as to the
terms of the rental, the question is to be decided by a
tribunal of five members, two named by the United
States, two by Colombia, and the fifth to be the pre-
siding member of the Hague International Arbitration
Court, or the president of one of the republics not
allied to either party. This important document is
rot, as has generally been supposed, a mere protocol,
but it is a full treaty, and as such will probably be
sent to the Senate by the President immediately upon
the passage of an act authorizing the construction of
the canal

GREAT STEAMSHIP COMBINE.

The many rumors that there was to be'a combina-
tion on a colossal scale of the interests of some of the
largest transatlantic steamship companies, have proved
correct. Five of these companies, the White Star,
Dominion, Leyland, Atlantic Transport, American and
Red Star lines, with an aggregate tonnage that is
estimated at nearly 850,000 tons, have been merged
under the direction of J. Pierpont Morgan who, since
the announcement of this important co-operation, has
talked very freely concerning the aims and purposes
of the movement. The capitalization of the consoli-
dated companies is estimated to be in the neighbor-
hood of two hundred million dollars, which fairly well
represents the value of the property absorbed. Accord-
ing to the General Manager of the American Line,
while the control of the company will be held in this
country, it will be a strictly international organiza-
tion, fostering the various companies included in the
consolidation, preserving their autonomy, and giving
every respect to their national and local .surroundings.
The avowed object of the combination is to afford bet-
ter transatlantic service at a decreased cost. Hitherto
the trade has been conducted extravagantly; and as a
result of the conflicting interest§, the sailings of the
various steamers have not been arranged on the basis
which would be most convenient and profitable, either
to the companies or to the public. Other advantages
expected are more uniform rates, a better distribution
of traffic over the American and Canadian seaports,
and additional lines on the Pacific and to South
American ports, as the growth of traffic may be found
to justify them. With lines already established be-
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tween Great Britain and Australia and New Zealand,
and with intimate connections with the Far East, the
combine will be in the position to distribute American
manufactured products throughout the world on
through bills of lading, and to avoid the expense of
transshipments which are incurred under the present
arrangement.

It is claimed that the combination has no relation
whatever to the question of the Subsidy Bill. Should
the bill as considered by the Senate become law, of
all the 850,000 tons owned by the combine, only a few
vessels of the American Line could fly the American
flag, and this for the reazon that registry would be
granted only to American-built vessels. Moreover, the
company frankly admits that, failing the passage of
the bill, they will build their ships in the cheapest
market; which means that, as it costs twenty per
cent more to build here than in Great Britain, the
orders for new ships will go to British yards. On
the other hand, should the Subsidy Bill be passed,
there is no question that all the new ships for the
combination, or a greater part of them at least, will
ke constructed in American yards and a powerful im-
pulse will thus be given to the shipyards of this
country.

—_— . >—
STEERING WITH TWIN-SCREW ENGINES.

The advantages of the twin-screw system of pro-
pulsion of steamships have been proved once more
in the case of a disabled Atlantic steamship. In this
case it was the “Deutschiland,” the fastest of the trans-
atiantic liners, that got into trouble, her rudder hav-
ing been carried away at a point 400 miles west of
Bishop’s Rock. To a single-screw ship this disaster
would have meant compiete disablement; for although
smaller vessels have been steered by jury rudders con-
sisting of floating spars towed astern of the vessel,
no such makeshift device could be rigged up that
would control a 23,000-ton liner. As it was, however,
by means of signals sent down from the bridge to the
engine room it was possible to keep the great vessel
on a true course, the port or starboard engine being
given more or less steam to counteract the veering of
the vessel as she sheered to port or starboard. It is
conceivable that in ordinary weather a twin-screw
ship would experience but little delay from an acci-
dent which, happening to a big liner of a dozen or
fifteen years ago, would have rendered her completely
helpless.

e A———
- COMBINING THE AIRSHIP AND THE AEROPLANE.

Commenting in a recent issue upon the present
prospects of successful aerial navigation, we pointed
out that the great difficulty in constructing a prac-
ticable balloon airship was the great surface presented
by the balloon to the wind, and the impossibility of
producing a light motor of sufficient power to hold the
airship against any but the most moderate winds.
We also showed that the inherent difficulty of the
aeroplane was its lack of what might be called static
stability, and the difficulty of controlling the machine
in making landings. The strong point in the one type
is the weak point in the other. The airship can float
and possesses stability, but its bulk and weight are
fatal to speed and control. The aeroplane has no ca-
pacity for flotation and soaring except when in motion,
and in its present stage of development it is a con-
trivance full of the-greatest risk to life and limb. On
the other hand, it is by far the lighter type of the
two, and if the problem of control can only be solved,
the questiops of securing high speed and a wide radius
of action, are merely a question of the production of
a motor of great power for a given weight.

Just at present the most successful work in aerial
navigation seems likely to be accomplished by a com-
bination of the two types. Elsewhere in our columns
we illustrate a machine built upon this principle, which
is now being constructed for the British War Office.
It is a true airship, of the type constructed by Count
von Zeppelin and again by Santos-Dumont, the lifting
capacity of the gas balloon being five tons. At the
same time it is a true aeroplane, with a lifting ca-
pacity due to its planes of nearly a thousand pounds.
The flotation of the device will be secured by the bal-
loon, and the raising and lowering will be accomplish-
ed by the manipulation of the aeroplanes. We con-
fess that apart from the fact that so conservative a
body as the British War Office have entered upon the
construction of a full-sized machine, there are features
in the design of Dr. Barton which give reason to
expect good results. Although it is only 180 feet long,
as against a length of over 400 feet for the Count von
Zeppelin balloon, its motors have a combined horse
power of 135, which is much the largest installation yet

placed on an airship. Zeppelin’s great machine had -

only 32 horse power, while the new machine, No. 7, of
Santos-Dumont with which he will experiment in this
country, has a total of only 80 horse power. The
combination of the balloon and the aeroplane should
give an extreme nicety of lifting and lowering control,
while the provision of water tanks at either end of
the platform and an automatically-controlled circula-

‘parts.
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tion is a mechanical feature which will commi
self to every engineer. In view of the great‘
power, the expected speed of 20 miles an hour is
cidedly conservative.
—_—— — — -
SANITARY CONDITION OF STREET CARS.

In view of the not inconsiderable portion of their
time that the busy workers of a great city spend every
day in the street cars, it must be admitted that the
great importance which is attached by medical men to
the sanitary condition of these cars is completely jus-
tified. For the average citizen there is not merely the
long morning and evening ride to his place of busi-
ness, but for many of us there is to be included much
other time spent on the cars during the working
hours of the day, and to this must frequently be added
a ride of greater or less length to and from the theater
or other place of entertainment at night.

Under normal conditions?&’ with a car only com-
fortably filled, the air, especially in the winter-time
when ventilators and doors are kept tightly closed,
is none of the best; and in the rush hours by day,
and the theater hours at night, when the cars are
jammed to the very doors and even to the steps of the
platforms, the air is polluted to a point at which it be-
comes positively injurious to health. In the current
issue of the SuppLEMENT Wwill. be found an article by
Dr. George A. Soper, of this city, dealing at consid-
erable length with the sanitary condition of street cars
in which the oftrepeated assertions as to the in-
sanitary condition of street-car travel are substantiate:d
by carefully-ascertained statistics. The physiological
effects of poor ventilation are given as reduction of
heart-action, increase in the rate of respiration, ten-
dency toward headache, Iqss of appetite, reduction
of vitality, nervous exhaustion and, in severe cases cf
delicate organization, the result of breathing vitiated
air will be shown by nausea. Furthermore, the ability
to resist disease is greatly lessened where the ventila-
tion is poor. The tissues of the air passages of the
no:ze and throat, which normally have the power of re-
jecting or destroying dangerous bacteria, become im-
paired, and the entrance and development of the organ-
isms which are the cause of_ bronchial and pulmonary
disease is favored.

The inefficient ventilation in street car‘s, particularly
during the rush hours of the winter season, is too
painfully evident, especially to those who are at all
sensitive to vitiated atmosphere, to need much practi-
cal demonstration; but accurate analyses which have
been made of samples of air taken from street cars,
elevated cars and from trains running in the various
tunnel systems both in this country and abroad, prove
that the distress experienced by the “fresh air fiend”
is only too well founded on physiological facts. Frech
air contains about three parts of carbonic acid, and air
which has passed through the lungs, 441 parts of car-
bonic acid per 10,000 volumes, and the air of inclosed
spaces becomes ‘“close” when carbonic acid exists to
the extent of about five parts per 10,000 volumes;
hence, Dr. Soper deduces that about 50 cubic feet of
fresh air should be admitted to each car every minute
for each person it contains. It is perfectly certain that
no such ventilation takes place, at least in the winter-
time, and analyses of samples of air taken from cars
in New York showed that they contained as much as
26.2 parts of carbonic acid gas as against the three
parts found in fresh air. On account of the less fre-
quent opening of the doors, it has been found that on
the elevated roads the percentage is higher, samples
having been found to contain as high as 31.2 parts of
carbonic acid. A table showing the amount of this
poison in the air in various tunnels and street cars
proves that the worst offender is the Mont Cenis tunnel,
with 107 parts per 10,000 volumes. The Mersey tunnel,
Liverpool, showed from 7.4 to 264 . parts, and the
South London Electric Railway tunnel from 8.4 to 10.8
These results on electric roads are to be com-
pared with those shown in the steam-operated Metro-
politan Railway tunnel, London, where there was a
maximum. of 89.4 parts. In the Boston subway, the
samples contained from 6.63 to 9.45 parts, while an
electric car in the Boston subway showed a maximum
of 2497 parts.

This subject should have particular interest just
now in view of the subway systems which are being
constructed in this and other cities. We believe our
tunnel Commissioners are relying upon the piston-like
action of the trains themselves in passing through the
tunnel to serve the purpose of ventilation, the theory
being that the movement of the train carries a body
of air in front of it and sucks in at the stations and
various openings fresh air from above. We fear that
the expectations based upon this theory are liable to
disappointment in the case of the new subway, for
the reason that the conditions are not parallel to those
obtaining in the tube tunnels, say of London, where
there is only one track laid in each tunnel and the
train is built so as to conform to the section of
the tunhel, and nearly fills in the entire space. No
doubt the passage of a train through a tube of this kind
does act with an expelling force upon the air in front
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