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tions of this second key are similar to those already
described, small reference letters being used similar
to those designating the parts on the left-hand side
of the apparatus. The wire, p4, is connected with the
binding-post, @’, and also by a wire, P5, with a binding
post, s, of the sounder or circuit closer, which post is
connected by a wire, ¢, with a contact, #’, arranged
to be engaged by the armature of the circuit-closer.
The same connections are provided on the left-hand
side of the apparatus and are there presented by
capital letters. The armatures normally engage the
contacts, # U, connected by wires, ¢’ 7", with binding-
posts, 8’ S’, from which wires respectively lead to
the wires, P2 p2. The binding-post, D’, is connected
by wires with the relay-armatures, Q2 g2, normally
engaging the stops, @3 ¢3. In their other positions
the armatures engage contacts, Q4 g4, connected by
wires with binding-posts, S2 s2, of the circuit closers.
From these posts wires lead to the coils, S6.56 S7 87,
from which wires lead to the binding-post, E’. Finally
the armatures of the circuit closers are wired to the
binding-post, S4s4, from which wires lead to the
contact, K' K.

The cores of the relay are arranged on opposite sides
of the armature, and with the cores permanent magnets
are connected. The magnets and core-coils are so
arranged that a current passing through the coils will
increase the magnetism of the core on one side of the
armature and decrease the magnetism of the core on
the other side of the armature. A similar magnetic
connection of the cores with the permanent magnets
characterizes the circuit closer.

With the switches, A4 B4 (or one of them) on the
grounding-plates, O O’, the current passes from the
line, A (or B) to the binding-post, ‘A’ (B’), through
the wires to the switch, A4 (B4) to the ground. This
grounding connection could be used, for example, in
detecting and locating a leak in the line or for con-
necting the line with the earth during thunder
storms.

With the switch, A4 or B4, on the central contact,
M, the current will pass from the line, A, for example,
to the binding-post, A", through the wires leading to
the switch, A4, through contact, M, through the wire
leading to binding-post, H’, and through wire, H, to
any local instrument. This connection is of particular
service upon lines where the same wire is used at
times for telegraphing and at others for telephoning.

With the switch, A4, on the contact, L, the current
will pass from the line, A, to the binding-post, A’,
switch, A4, to the contacts, L R’, the key-lever, contact,
R, the wire, P2, coils, ¢’, wire, P’, coils, Q, wire, P,
and to the earth at O. This will energize the coils,
@ Q’, in consequence of which the armature, Q2, will
leave the stop, ©3, and swing against the contact, Q4.
This closes the following local circuit; from the bat-
tery, C, by wire, D, and binding-post, D’, to wire, W,
armature, @2, contact, @4, binding-post, 82, coils, S6,
coils, S7, binding-post, 83, binding-post, E’, and wire,
E, back to the battery, C. The coils, S6 S7, being thus
energized, will exert the peculiar, described attraction
and repulsion on the circuit-closer armature to swing
it into engagement with the contact, U’. This engage-
ment does not close any circuit, but produces the
customary click, this part of the apparatus acting as
a sounder in the particular case under consideration.
When the circuit is broken at the distant station, the
armatures of the relay and circuit-closer will return to
their original positions. This describes the action
when the station illustrated receives the message.
When the message is sent from the station shown,
the action at the distant station will be as has just
been described, while at the sending station the path
of the current will be as follows when the key-lever
is depressed to engage the contact, R2: From the
ground-plate, O’, to the wire, F'2, binding-post, F’, wire,
F, line-battery, C’, wire, D, binding-post, G’, wires,
p4 P4, contact, R2, key-lever, contact, R’, contact, L,
switch, A4, binding-post, A’, and line, A.

With the switches, A4, B4, engaging the contacts,
K K’, as shown, a message sent over the line, 4, will
be automatically repeated and forwarded over the line
or vice versa.

Our article has been confined for lack of space to a
description of the apparatus when sounders are em-
ployed. Mr. Cordovez has, however, devised a modi-
fied arrangement in which the local battery, C, is dis-
pensed with and in which only one armature is used
on each side of the apparatus. His apparatus has
been very successfully used with stations forty miles
distant on each side of a central station.

Population of Civilized Countries.

Within the last two or three years most of the civ-
ilized nations of the earth have made enumerations
of their inhabitants, says Bradstreet’s. The results
of these censuses are beginning to appear, and com-
parisons of them with one another and with that of
the United States are instructive. The following
table shows the total population of a number of coun-
tries, as derived from recent censuses, with the rate
of decennial increase and the density of population,
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expressed in terms of the number of inhabitants per
square mile, the third column representing the per-
centage of increase for the decade, while the outside
one shows the density of population per square mile:

Countries. Date. Population.
United States ........ 1900 76,303,387 21 26
England and Wales ... 1901 32,523,242 12 557
Germany . ........... 1900 56,345,014 14 269
France .............. 1896 38,517,975 — 189
Spain ........ .00 1900 18,078,497 3 92
Switzerland .......... 1900 3,212,551 10 207
Norway ............. 1900 2,231,395 12 18
Belgium ............. 1900 6,744,532 11 593
Netherlands ......... 1899 5,103,924 13 403
Austria ... 1900 26,107,304 9 225
Hungary ............ 1900 19,200,000 11 153
Russia .............. 1897 128,922,173 — 156
Sweden ............. 1899 5,097,402 7 30
India ............... 1901 294,266,701 2 188
Japan ............... 1898 43,760,754 — 296
Chill] ..GREg . . « il 1895 2,712,145 7 9
Perlly EEERRC: - - - Bk 1896 4,610,000 — 7
Denmark ............ 1901 2,447,441 13 160

A CURIOUS WINDMILL.

A windmill is apt to be a very prosaic and ugly
construction, but many attempts have been made with
varying success to beautify these very wuseful and
economical power producers. Our engraving illus-
trates how nature and mechanics are sometimes
blended. The trees serve only as a support for the
platform at the top, and as side rails of a ladder, it
being necessary only to provide rounds. The trees
serve also to stay the iron supports. The windmill,
which was built by J. G. Benster, of Moline, Ill., is of
peculiar construction, there being no gear wheels nor

A TREE WINDMILL.

crank, the power being transmitted by an involute
wheel which is a part of the steel wheel to which the
fans are attached. The surface of the involute is per-
fectly smooth, as is also that of the wheel attached to
the pitman carrier, the one rolling upon the other.
The mast is of tubing, the pitman being carried down
inside. The wires for throwing the mill out of gear
are attached to a thimble on the outside of the mast.
From this it will be seen that the trees are not needed
for actual support.

A number of these mills have been attached to trees
and have been giving excellent results. It is also
possible to carry the mills around on a wagon and set
them to work at any part of a field.

Twentieth Annual Convention of the American
Street Raillway Association.

The twentieth annual convention of the Association
was held in this city, October 9, 10, and 11, at the
Madison Square Garden, and at the same time the
fourth annual convention of the Street Railway
Accountants’ Association occurred. Various papers
were read; among the most interesting was one on
the standard form of convertible car adopted for transi-
tion from open to closed or vice versa. Another sub-
ject of interest was on interurban roads and their
relations with city street rai“lway systems. Still another
paper described the advantages of having a motor on
each car axle of a double-truck car because of the
greater tractive power developed in starting and
economy in the application of the current.

Probably the most interesting feature of the con-
vention was the exhibits of various kinds connected
with the construction of electric street and suburban
cars and appliances connected therewith.

Numerous forms of fare registers were* displayed
along the entrance to the main exhibition room. Enter-
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ing the main hall, the large exhibit by the General
Electric Company of their controller for automatically
operating in multiple several motors at a time in a
train of electrically equipped cars was practically
demonstrated; there were also examples of the type
of motor that is to be used on the city elevated rail-
ways and the third-rail connections. .

Adjoining this exhibit was a large exhibit by the
Standard Traction Brake Company, under the super-
vision of the Westinghouse Company, the principal
feature in which was a section of inclined track about
one hundred feet long, over which ran a large double-
truck car every few minutes, equipped with the Newell
magnetic brake, which demonstrated practically its
effectiveness in quickly stopping the car. The brake
was illustrated in the SciENTIFIC AMERICAN of July 27
last. A special generator is run from the car axles
which energizes the electro-magnet over the sliding
shoes, causing them to be strongly attracted to the
rail at the time of stopping. It has the effect of
preventing the flattening of wheel treads due to the
sliding of clamped wheels on the rails. Ranged alopg
the railway were examples of air-brake motors, electric,
and those connected to car axles, and styles of motors
to be used on the New York underground Rapid Transit
System. There was also an attractive exhibit of the
Nernst lamp, models of the lamp in section and parts
illustrating the method of disconnecting the heat-
ing circuit automatically when the light electrode
becomes incandescent. Several working lamps (ar-
ranged in the form of a canopy) of from 50 to 300
C.P. were on exhibition and gave a very brilliant, pleas-
ing light.

The entire eastern end of the hall was occupied with
exhibits of the J. G. Brill Company covering their
imp’roved forms of car trucks hung with additional
springs arranged to counteract the well-known side
jolts of trolley cars. They also exhibited examples of
wholly convertible cars (from open to closed) very
ingeniously constructed, in which the glass windows
and flexible side panel are pushed upward and stored
in the car ceiling. Even with this there is space pro-
vided for the usual open car weather canvas curtain.
An example of their semi-convertible car, by which the
glass sashes are stored in the ceiling and large seating
capacity is provided, was also shown. Ti > cross-seat
center aisle system seems to be the favorite plan of
interior construction. We noticed a fine example of
this type of car on exhibition by the John Stephenson
Car Company, in Madison Avenue, wherein the semi-
convertible feature consisted in pushing the upper
sash into the roof and dropping the large lower sash
into the panel below.

There were a number of exhibits of special air brakes
for street cars and a very large exhibit of car fenders
by the Providence Car Fender Company.

A beautiful working model of the Robins ore or
coal conveyer was on exhibition, illustrating a rapid
and economical method of distribution.

Numerous forms of electric car heaters were dis-
played, that called the “Bay State” being perhaps the
most novel. It consists of a coil of resistance wire
located at one end of the car through which a current
of air is passed by means of an electric fan; the
warmed air is thus propelled forward from the hot coil
through a distribution pipe along the lower part of
the car, much the same as hot air from a furnace.

We noticed an exhibit of the Gould storage battery
used as an auxiliary in trolley roads. The battery
is built up of specially spun lead plates, the active
material being formed thereon by the electric current.

An exhibit, part of which was popular with railroad
employes, was of various styles of coats, caps and wear-
ing apparel.

There was an example of a snowplow trolley car
and electric track sweepers. Several kinds of single
and double car trucks were shown. Taken as a whole,
the exhibition was most instructive and interesting.

Experiments have been carried out by the Ordnance
Board of the British War Office in connection with the
new 9-inch wire-wound breech-loading quick-firing guns
mounted at Dover to determine the possible maximum
rapidity of fire and the life of the weapon. One of
the guns was selected for the experiment. Theoreti-
cally the life of such a gun is about 80 rounds, but 161
rounds were discharged from this weapon. Heavy
projectiles were employed, in some instances weighing
450 pounds. After several rounds had been fired the
rifling of the gun was seriously impaired by corrosion,
sa that the projectiles would not fit. A special mechan-
ism, which the Ordnance engineers have devised for
use in connection with worn guns, was then requisi-
tioned, and by its means the shells were fired with the
same precision and unerring accuracy which charac-
terized the firing when the gun was first employed.
In' fact, it was proved that without the mechanism it
would be absolutely impossible to shoot straight with
a worn gun. The speed records were very satisfactory.
The best result was five rounds from the 9-inch guns
in 80 seconds. The range ot the weapons is 11
miles,
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