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a total force of twenty-five men being
constantly employed.
— > ————————
COUNTERWEIGHTED CABLE TRAMWAY.
BY JOHIN PLUMMER.

During the work of extending one
of the Sydney suburban cable tramway
lines to the shores of the harbor, con-
siderable difficulties were encountered
in consequence of a rapid drop of level
near the terminal point, and several
schemes were proposed, that had to be
abandoned on account of the costly re-
sumptions which would have to be ef-
fected in order to carry them out, the
land on either side of the thoroughfare
being covered with buildings. The idea
of adopting a subterranean counter-
weight was suggested, and, after some
consideration, a scheme was devised
and worked out by the officers of the
stale department of public works. The
scheme presents some features new in
Australia. The extension was an ex-
tremely short one, being only nine
chains in length, but the grade was 1
in 8.48. The permanent way on the street surface is
constructed of 85-pound grooved rails, tied to a center
slot over a tube of concrete similar to cable tramway
constructions. Upon this track the cars run, being
preceded by a buffer trolley, which has a gripper at-
tached to a steel-wire rope, fixed at one end to a small
counter-weight trolley, which is weighted to ten tons.
This travels on rails laid on a 2-foot 6-inch gage in a
subway parallel to the tramway track on the surface.
The wire rope is led round a 6-foot horizontal sheave,
at a point near where the drop in the level commences,
from the cable tube to the subway, at the terminal
end of which a hydraulic buffer, with a cylinder 10
inches in diameter, 3-foot 6-inch stroke, is fixed, pro-
vided with weights to draw out the buffer-rod after
being compressed by the impact from the weighted
trolley. The track is bonded and the overhead wire
construction is carried out in the usual manner. The
whole arrangement has proved in every way satis-
factory in the working, not a single mishap having
been reported.

- -—————
A NOVEL WAVE METER FOR WIRELESS TELEGRAPHY,
BY OUR BERLIN CORRESPONDENT.

On account of the forthcoming international regu-
lation of space telegraphy, the question of a suitable
apparatus for measuring the wave length of the send-
ing apparatus is
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cal and of the same phase. Now, a phase difference
amounting to 180 deg. (the tension remaining the
same) was obtained between D and C by connecting D
to a wire D F, two meters in length, so as to allow
of half a wave being produced therein, which resulted
in the tension between

F and C increasing to

values nearly twice as

great as those previous-

ly obtained in € and D. 72—

Further increases were Z A
noted as Prof. Slaby,

in order to give the ad-

ditional wire a more

convenient form, wound /4 D

up the same in a coil; 7

whenever to the ten-
sion maximum of an
oscillating circuit, a
wire A/2 in length
was connected, the ter-
minal tension could be raised to multiple values in the
case of the additional wire forming a coil. This is
why such coils, tuned for the wave length of the sys-
tem, were termed “tension multiplier.”” The experi-
menter aiso found that the increase in.the terminal
tension was attended by a distortion ol the wave, pre-

PRINCIPLE OF THE WAVE
METER DIAGRAMMATIC-
ALLY SHOWN.

assuming the high-
est importance.
The writer, ashort
time ago, had the
good fortune of
inspecting in the
laboratory of Prof.
Slaby, of the Char-
lottenburg Techni-.
cal ‘High School,
the “multiplier
rod” designed by
this well-known
experimenter for
the above purpose.
The principle
underlying the ap-
paratus, as ac-
knowledged by
Prof. Slaby, has
been found inde-
pendently of him-
self both by Nicola

Tesla and Dr.
Oudin, a French
physician. While
testing a linear
vibrating system
generating quart-
ers of a wave
length of one

meter, which were
received by a rec-
tangular loop re-
ceiver (Fig. 1),
Prof. Slaby obtain-
ed the same ten-
sion curves both
for A BC and A E
D, comprising
nodes located in B
and FE and crests
at A on one hand
and ¢ and B on

93

viously quite regular, so that the be-
ginning of the coil would form neif'ier
a perfect tension node nor a cur

node.

Prof. Slaby gives a rather Jle
theoretical explanation of this pi« (om-
enon, showing that any earth~ wire
systems, receiving an electric pulse
of a certain frequency,. wil' - sibrate
in resonance in case what ‘¢ terms

their vibration capacity (the - roduct C
L of the electrostatic capac:.§ by the
self-induction} is the same, so that the

equation T = 2= ,, U [is satisfied.
Now, the electrostatic caprity may be
varied somewhat, witho’t "the above
equation ceasing to be’‘satisfied; the
energy of the oscillatin® system, how-
ever, which depends the -electro-
static capacity, will be¢ altered in 'pro-
portion. It is shown that a system of
n parallel wires, placr . at mutual dis-
tances as high as pos,;ible, will have a
self-induction as small and an electro-
static capacity, and ccordingly vibra-
tion energy, as higk as possible. Such
oscillating systems are therefore ‘ost suitable for
transmitting electromagnetic ener:y for space tele-
graph purposes; the surface tension at the ends of
the wire cannot in fact increase beyond admissible
limits, so as to produce a radiation of electric masses
(electrons), which would mean a noticeable loss of
energy.

Now, the reverse would be true in the case of a vis-
ible mark being required in the circuit to indicate
whether the dimensions of the latter correspond to
the maximum energy input, that is, whether the cir-
cuit is tuned for the frequency of the oscillation trans-
mitted to the same. As in the latter case a radiation
of electrons as strong as possible should be aimed at,
the vibration capacity should ke chosen so as to insure
a surface tension as high as possible by combining a
minimum electrostatic capacity with a maximum mag-
netic capacity or self-induction. This is obtained by
designing the vibrating conductor as a coil. Prof.
Slaby shows by simple theoretical considerations that
the electron radiation of such multipliers is in the
first place dependent on the pitch of the coil. Wires
of a diameter as small as possible, coated within an in-
sulating malterial as thin as possible, should therefore
be used in this connection. Copper wires 0.1 milli-
meter in thickness, comprising a single silk winding .or
cise an extreme!y thin insulating coating of cellw’
acetate, gave ¢« _¢
satisfactory. re-
sults. This coupper
wire was wound
on glass tubh¢ and
on ebonite ar . oak
rods of d Iferent
diameters, and the
resonance lepéth
of the rod- in the
case of a ifpolar
earthing, ..certain-
ed for a given
wavelen .h. Slaby
gives &. approxi-
mate relation Dbe-
tween the capacity,
self-indvction, and
own v’ rvation of a
coil, m  which
the wave length
may | calculated
with, a1 accuracy
of spme tenths of
oné’ cent.

t\i‘\w, in regard

the other, the ten-
sion in the two
latter points being
absolutely identi-

The Buffer Trolley deacending,

AUSTRALIAN COUNTERWEIGHTED TRAMWAY,

to .t§e question as
to *how the vibra-
tion energy from
the " circuit tested
may be transmit-
ted to the multi-
plier rod, so as to
have the latter
still vibrate in a
guarter of a.wave
length, a direct
connection  would
result in the wave
undergoing a dis-
tortion (see
above), the con-
necting point not
being a node. This
drawback was
first obviated by

establishing a
monopolar connec-
tion between two
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