
Figure 1
Fig. 1 shows the general direction of the air movement 
between two areas—one of high and the other of low 

pressure. The arrows show the general direction of the 
wind. You will notice that in the upper regions it blows in 

an opposite direction from the air movement on the 
surface of the earth.

Figure 2

Fig. 2 shows in a general way how the wind moves 
spirally around both centers. Over the area of high 
pressure the air descends spirally from the upper 

regions, circling around a large area—it may be one 
hundred miles or more in diameter—in the direction of 

the movement of the hands of a clock

Figure 3

In Fig. 3 you will see why the wind changes its direction 
when a storm center passes over any point. It has not 

only a spiral but also a forward movement.
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Figure 1

  Suppose we stretch two parallel wires for, say, half a 
mile, or any distance, only a few feet apart, and make 
of each a complete circuit by rounding the end of the 

course and returning the wire to the starting point.

Put in one of these circuits a battery, and a circuit-
breaker (a common telegraph-key), and in the other 

circuit a galvanometer (an instrument for detecting the 
presence and measuring the intensity of a galvanic 

current, by means of a dial and a deflecting needle or 
pointer). Now if we touch the key and close the circuit in 
A, the needle of the galvanometer in B will swing in one 

direction from zero on the dial; and if we release the 
key, breaking the circuit in A, the needle will swing back 
in the opposite direction. In neither case will the needle 

stay deflected, but will at once return to zero

Figure 2

The operation of the Morse telegraph is very simple if 
we grant all that has gone before. All that is needed is 
the wire, the battery, and the key, as shown in Fig. 2
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Figure 4

Harmonic telegraph: at the transmitting-end of a line of 
wire there are a certain number of forks or reeds kept 
vibrating continuously. These reeds each have a fixed 
rate of vibration and bear a harmonic relation to each 

other so as not to have sound-interference or "beats." At 
the receiving-end of the line there are as many 

electromagnets as there are transmitting-reeds, and 
each magnet has a reed or strap in front of it tuned to 

some one of the transmitting-reeds, so that each 
transmitting-reed has a mate in exact harmony with it at 
the receiving-end of the line. Keys are so arranged at 

the transmitting-end as to throw the tones 
corresponding to them to line when depressed. In other 
words, when the key belonging to battery B and vibrator 

1 is depressed (see Fig. 4) the effect is to send 
electrical pulsations through the line corresponding in 

rate per second to that of the vibrator. The same is true 
of battery B´ and vibrator 2. During the time any key is 
depressed—we will say of tone No. 1—this tone will be 
transmitted through the line and be reproduced by its 

mate—the one tuned in accord with it—at the receiving-
station. By a succession of long and short tones 

representing the Morse code a message can be sent. 
Numbers two, three and four might be sending at the 

same time, but they would not interfere with number one 
or with each other.

Figure 3

A duplex telegraph-line is fitted with these differentially 
wound electromagnets at every station. When Station A 
(Fig. 3) is connected to the line by the positive pole of 
its battery, Station B will have its negative pole to line 
and its positive to earth. When A depresses his key to 
send a message, half the current passes by one set of 

coils around his differential magnet through a short 
resistance-coil to the earth, and the other half by the 
contrary coil around the magnet to the line, and so to 
Station B.[Pg 117] The divided current does not affect 
A's own station, being neutralized by the differential 

magnet, but it does affect B, whose instrument 
responds and gives him the message.

Now B may at the same time send a message to A by 
half of his own divided current from his own end of the 

line.
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