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A system of electric signals is used between the central
station and the outlying stations, consisting of a single stroke
bell with indicator, to signal the departure and arrival of car-
riers, and for answering the necessary questions required in
the working.

The carriers or pistons in which the messages are placed
are made of a cylindrical box of gutta percha, one sixth of
an inch thick and six inches in length. A section of one of
these carriers is shown in Fig. 7. The gutta percha is cov-
ered with felt or drugget, which projects beyond the open
end of the carrier. This part expands by the pressure be-
hind, causing it to fit the pipe exactly. The front of the car-
rier is provided with a buffer or piston, which just fits the
brass tube. This buffer is formed of several pieces of felt.
To prevent the messages getting out of the carrier, its end is
closed by an elastic band, which can be stretched sufficiently
to allow the message tobe putin. At the branch stations,
where no apparatus is required, the message tube terminates
with the end downwards, above the counter or table, sothat
nothing can fall into it by accident.

Tubes are made of lead, iron, and brass. In London lead
tubes are preferred. In Berlin iron only are used. In Paris
both iron and brass are employed. In New York brass tubes
are exclusively used.

All messages received at the offices of the Western Union
Company for delivery, either by the tubes or by messenger,
are written by the operator on the proper blank forms with
copying ink, and a duplicate is taken, for filing, by laying a
sheet of dampened unsized paper upon the message, and pass-
ing the two through a copying press. The latter consists-of a
pair of rollers, which are turned by steam power, an electro-
motor, or by hand, according to circumstances. Fig. 8 shows
one of these presses driven by a Phelps electro-motor. This
method of taking duplicate copies is much neater, and is in
many other respects preferable to the manifold process em-
ployed in Europe, which is only used in this country when
a large number of copies are to be taken of the same des-
patch, as in the case of press news.
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NEW EXPERIMENTS ON MECHANICAL FLIGHT.

M. V. Tatin has recently published a report of results of
experiments conducted during the past year, the object of
which has been the reproduction of the flight of birds by
mechanical contrivances. He has studied, by the aid of small
models set in motion by rubber springs, the best form of
wing, in order to determine the nature of the large wings
most suitable for use on a machine actuated by compressed
air. After many trials, M. Tatin finds the larger proportion
of advantage to be with long and narrow wings. Other in-
vestigators have already shown that a wing may be as effec-
tive when narrow as when broad, and Professor Marey has
pointed out the fact that those birds which have small am-
plitude of wing movement always have very long and nar-
row pinions. With this form (Fig. 1) M. Tatin has rendered
as short as possible the period during which his artificial
wing takes the proper position to act on the air during its
down stroke.

As a bird flies the more easily as his wings act upon large
masses of air in shorter periods of time, it will be evident
that the velocity of maximum translation will be the most
advantageous pace in point of reduction of expenditure of
power. M. Tatin, not being able to prevent his mechanical
birds expending considerable power in order to obtain a use-
ful velocity, seeks to remedy this difficulty by moving their
centers of gravity forward. A bird in full flight then keeps
the same equilibrium as one that soars, and its velocity is in
one sense passive, new bodies of air, as it were, placing them-
selves under the wings. All the expenditure of power may
then be utilized for suspension. In this way M. Tatin has
been able to augment the weight of his apparatus without
increasing the motive power.

The movement which the wing makes around a longitudi-
nal axis, and which allows it to present always its lower
face forward during the up stroke, is obtained by the appa-
ratus illustrated in Figs. 2 and 8, which are respectively side

Fig. 1.
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and rear views. The device consists of a frame of light
wood, on the forward part of which are two supports, be-
tween which is a shaft bent so as to form cranksat right
angles. This shaftis rotated by the untwisting of the rub-
ber spring shown. The forward crank, B, produces the up
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and down movement of the wings, which are movable around
a common axis, A. The latter is inclined downward and
rearward by the second crank, C, when the first is passing
its dead point, and when the wings are at the lowest posi-
tion during their stroke.

Fig. 2.

But the wing should not only change position in its en-
tirety; each point on its area should have, especially during
the up stroke, an inclination as much more marked as it is
nearer the extremity. The portion nearest the body alone
should keep a uniform obliquity. M. Tatin therefore con-

Fig. 3.
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cluded that it would be necessary to produce this torsional
movement by the wrist; and he therefore substituted, for
the wings of silk hitherto used, wings of strong feathers,

Fig. 4.

which would not bend like the former, but which would
slide one on the other during the torsion. This apparatus
worked admirably in the model; but when tested on a
larger scale the results were inferior, and led the authorto
return to the silk wings, which he now definitely adopts.

By means of many slight modifications in the shape of
the wings, extent of their amplitude, etc., M. Tatin has
finally brought his compressed air bird to a remarkable de-
gree of perfection. He had previously made the appara-
tus lift a load corresponding to three quarters its own
weight; now it lifts one equalling its weight. The only
difficulty seems to be to cause the device to follow a hori-
zontal course; but this can doubtless be adjusted by a suit-
able disposition of the tail. The value of M. Tatin’s re-
sults is shown by a comparison of the curves, graphically
produced on Professor Marey’s registering apparatus by
the motion of the wings of birds, and that of the flying
machine. No. 1 in Fig. 4 is the curve produced by the
up and down movement of a pigeon’s wing; No. 2 is that
of the mechanical wing actuated by a rubber spring; and
No. 8is that of the mechanical wing driven by compressed
air. The analogy between Nos. 1 and 3 is striking. M.
Tatin believes that he will soon reach a formula which
will show definitely how many foot 1bs. per second are ne-
cessary to cause the flight of a given weight.

FRENCH journals state that M. Henri Giffard is building a
steamboat that will make 45 miles per hour.

© 1877 SCIENTIFIC AMERICAN, INC.

179

A New Compressed Air Rallway,
Some interesting experiments have lately been made in Ge-
neva, Switzerland, on a new system of compulsion by com-

pressed air, the invention of M. Gonin. The road upon
which the invention is to be practically employed connects
Ouchy, on Lake Geneva, with Lausanne, theline
following a gradeof 12 in150. For two thirds of
the distance, which is but 4,800 feet, traction is
accomplished by metallic cables driven by hy-
draulic motors; over the remaining third, the
vehicles are moved by a piston traveling in a long
air tube and impelled by compressed air.

In therecent experiments, a section of the tube,
128 feetin length, was used. The interior diame-
ter was 975 inches, and the thickness 046 inch.
The total weight was 880 Ibs. On the upper side
a slit was made, with its edges fiaring inwards, in
which an angular valve fitted. The lateral faces
of the valve were covered with leather; and it
was pressed against its seat by coiled springs fast-
ened on the outside of the tube. The piston in-
side the tube was composed of six cast iron disks, with leather
washers between them, the latter being cut a little large so
as to pack the tube tightly. The piston rod supported three
rollers, which served as guides to keep the piston in the axis
of the tube. Betweenrollers and piston, the propelling bar was
attached. This was made of such a form as, when the valve
in the slit above was lowered, to extend up between said
valve and one edge of the slit. Its upper end then came in
contact with the vehicle; and thus the motion of the piston
was transmitted to the latter. In order to cause the lower-
ing of the valve just in advance of the bar, the car carried a
roller which prezsed upon a band of metal which rested on the
valve rods, the latter being extended up through the springs.

A small compressing engine supplied air to a reservoir,
whence it was drawn at a pressure of about 12 atmospheres.
The object of the experiments was principally to determine
the staunchness of the valve, and in this respect, the Reoue
Industrielle states, they were entirely successful.

—_— e
A NEW KEELY MOTOR DECEPTION,

Professor E. Stebbing writes from Paris to the Philadel-
phia Photographer as follows:

“For the last few days all the éite of Parisian science
have been deep in thought, as an engineer has given the
news to the world that he had discovereda new power which
would revolutionize the art of the engineer. The inventor,
M. Charles Boutet, is well known; he is the author of the
project of a bridge over the Straits of Dover, which would
probably have been finished but for the overthrow of the
French Imperial Government. Since the war he has di-
rected his attention to hydraulic machines, and upon
the following experiment he has based his idea of a new
engine: He takes an apparatus composed of a two-inch
bore iron tube, of a yard and a quarter long; to each
end is brazed an iron disk, intended tosupport two
india rubber balls in communication, the one with the
other, by means of the iron tube. This communica-
tion can be cut off at will by means of a tap (see Fig.
L); a small tap is also placed in the tube to infiate the
india rubber ball. When this is done the apparatus is
pressed down into a large tank of water (Fig. 1.). This
requires a force which can be calculated at about 10
1bs.

“A charge of 160 1bs. can be placed upon the up-
per ball; and when the communication cock is opened,
the 120 1bs. will be raised up (see Fig. IL.). By this
simpleexperiment it is clearly proved that a gain of
120 Ibs. of force can be obtained. The author intends
toavail himself of this force, and to make a 20 horse
power engine for the next Exposition of Paris in
1878.

“Buch is the invention of which every one speaks
—a constant force obtained without expense. A
machine of unlimited power, which feeds itself. No
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Ais an iron tube; B Bareiron disks; CC are india rubber balls3 D is
the communication tap ; His the air cock ; F is 160 1bs. weight.

smoke, no dust, no noise, no danger of explosion. Another
crown to the glory of the nineteenth century.
—_— 4 — -
To PRoLONG the duration of ropes, steep them in a solu-
tion of sulphate of copper, 1 oz. to 1 quart of water, and

then tar them.
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