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Fig. 4.

rigure 3.4 Coulomb’s apparatus.
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TABLE 3.1

COULOMB’S EXPERIMENTAL DATA FOR THE LAW OF REPULSION

Angular separation of the Angular measure of the
two pith balls, deg force of torsion, deg
36 36
18 144
83 5754
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TABLE 3.2

’
COULOMB'S EXPERIMENTAL DATA FOR THE LAW OF ATTRACTIt

d, in. | No. of oscillations | Elapsed time, sec.
9 15 20
18 15 4]
24 15 60
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TABLE 4.1

DATA FOR THE BIOT-SAVART EXPERIMENT

, | Duration of ten oscillations
Distances of | i

the wire, mm

Observed, sec ! Caleulated
15 3000 30.99
20 | 33.50 33 .88
40 48.62
50 53.74
60 59 .40
120 84.25
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FIGURE 2. Faraday’s apparatus for illustrating electromagnetic
rotation. At left, a cylindrical bar magnet, plunged into a beaker
of mercury (which was part of the electrical circuit), rotated
around the end of a current-carrying wire that made contact with
the mercury. At right, the magnet was fixed and the wire was so
mounted that it could turn about the point of suspension, and thus
rotate around the magnetic pole.
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Helix Line of force

FIGURE 1
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FIGURE 2. Model of molecular vortices and clectric particles (1861).
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(a) (h) ic)
J  Conventional Maxwell-Faraday: 1/l charge attributed to unbal- Thomson-Mossotti: real charge on con-
electric fluid. anced dielectric polirization. ductor combined with apparent charge

due to unbalanced polarization of a ma-
terial dielectric.

FIGURE 4. Representations of a charged conductor.
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Fig. 1. Heinrich Hertz's complete radi
wavelength dipole transmitting antes
antenna {abed). With induction
sparks at gap M in the receiving
Electric Waves, MacMillian, 1893.)

Bl

Fig. 2. Display of Hertz's radio apparatus. Sphere loaded 1/2
dipole and spark gap for 4 m is in foreground. Cylindric
reflector with transmitting dipole for 30 cm is at left (dipod gap
is vertical on parsbola focal axis). Resonant receiving loop on wooden
frame is resting inside parabola (at right). (Photo by E. C. Jordan.)
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Fig. 3—Early short-wave directional transmitter.
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Figure 1-3 Square-cone antenna at Marconi’s Poldhu, England, station in 1905. The 70-meter
wooden towers support a network of wires which converge to a point just above the transmitting and

receiving buildings between the towers.
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Fig. 7—Polar curve of Hendon reflector.
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Radw T elegraphy
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During the first decade of its existence, the PROCEEDINGS published a number of impor-
tant papers by foremost pioneers of the infant radio engineering art which today are of
major historical interest. Since less than one per cent of the present generation of IRIE
miembers were PROCEEDINGS readers at that time, it 15 planned to republish a few of
these early papers during the coming months in commemoration of IRE's Golden Anni-
versary year.

The following paper is the first of the series. It was first presented before a joint meeting
of the IRE and the American Institute of Electrical KEngineers on June 20, 1922, on the
occasion when the IRE presented Marconi with the Medal of Honor, His response, which
included a live demonstration, added ¢ memorable and historically important chapter to
the extension of the radie art into the UHF region of the spectrum.—The Editor
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Fig. 11—Compass bearings with letter designations
for radio direction finding.

Fig. 12—Rotating short-wave directional transmitter, Inchkeith.
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Fig. 3—Early short-wave directional transmitter.
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Figure 1-4 Karl Guthe Jansky and his rotating Bruce curtain antenna with which he discovered
radio emission from our galaxy. (Courtesy Bell Telephone Laboratories; Jansky inset courtesy Mary
Jansky Striffler.)
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Platform Cable

Figure 12-47 Elevation cross section of 305-m diameter fixed spherical reflector suspended in moun-
tain valley at Arecibo, Puerto Rico.

Figure 1248 Air view of 305-m Arecibo dish. Feed structure is supported by cables from 3 towers.
Beam steering by moving the line feed allows observations at angles up to 20° from the zenith. Away
from the zenith, only part of the reflector can be used with resulting decrease in aperture efficiency.
(Cornell University.)
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Fig. 10. A. C. Clarke.
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was no change in response, indicating circular polarization.
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Figure 7-4  Radio telescope at the Ohio State University Radio Observatory with array of 96 11-turn

mong,ﬁlar axial-mode helical antennas mounted on a tiltable ground plane 50 m long. This array was
used to make some of the first and most extensive maps of the radio sky. See also Sec. 7-12.
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Figure 1246 Fully steerable 100-m diameter antenna near Bonn, West Germany, standing nearly 40
stories tall. The moving parts weigh 3200 tonnes. Note the massive backup structure required to
provide rigidity to the dish. (Courtesy Dr. R. Wielebinski, Max Planck Institute for Radioastronomy.)
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