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1. Introduction and General 
 
 
The geographical coordinates of the LW antenna on the island of Ingøy in Norway are 
71°4’N and 24° 5’E. 
 
The antenna tuning unit consists of a low pass filter for 153 kHz with the power capability of 
100 kW. 
 
The measured locus of the antenna impedance is close to the values which have been 
calculated theoretically by using a computer model. This antenna impedance being close to 
50 ohms is transformed to the characteristic impedance of the power cable which is 50 
ohms. 
 
All relevant measurements, readings and settings are stated in this document.  
 
The drawing 51 A 7353 / ATU shows details of the antenna tuning unit. The given voltages 
and currents are calculated for m = 0 ( no modulation ). 
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2. Antenna impedance measured at feed through insulator inside the antenna tuning 
    hut 
 
f /MHz Re(Z)  Im(Z) 
 
0.140000 46.30  -52.80 
0.140500 46.80  -50.30 
0.142000 47.60  -42.80 
0.144000 49.00  -33.20 
0.146000 50.60  -23.80 
0.148000 52.40  -14.80 
0.150000 54.10  -5.90 
0.152000 56.00  2.80 
0.153000 57.00  7.10 
0.154000 58.00  11.30 
0.156000 60.10  19.90 
0.158000 62.10  28.40 
0.160000 64.40  37.20 
0.161900 67.30  45.90 
0.164000 70.20  55.00 
0.166000 73.30  64.20 
0.168000 76.70  73.10 
0.170000 80.60  82.80 
 
The values are plotted in Smith chart on drawing 51 A 7353/S_ant_input. 
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3. Impedance measured at output of transmitter (cable 50 Ohm) with ATU and    
    antenna connected 
 
f /MHz Re(Z)   Im(Z) 
 
0.143000 30.80   26.60 
0.145000 37.60   25.60 
0.147000 44.20   21.80 
0.149000 49.20   15.60 
0.151000 51.20   7.80 
0.153000 50.10   0.30 
0.155000 46.50   -5.60 
0.157000 41.70   -9.50 
0.159000 36.60   -11.50 
0.161000 31.70   -11.80 
0.163000 27.50   -11.10 
 
The values are plotted in Smith chart on drawing 51 A 7353/S_tx_output. 
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4. Impedance measured at input of transmitter filter with ATU and antenna connected 
 
 
f /MHz Re(Z)    Im(Z) 
 
0.143000 45.90    23.10 
0.145000 49.50    11.40 
0.147000 45.40    2.60 
0.149000 39.30    -0.80 
0.151000 34.20    -0.50 
0.153000 31.00    1.70 
0.155000 29.50    4.70 
0.157000 29.60    8.00 
0.159000 31.40    11.40 
0.161000 35.30    14.10 
0.163000 41.70    15.10 
 
The values are plotted in Smith chart on drawing 51 A 7353/S_fi_input. 
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5. ATU settings and settings of spark gaps 
 
The design of the antenna tuning elements after tuning is shown on 51 A 7353 / ATU. The given currents and 
voltages are for m = 0. 
 
ATU settings: 
 
Lcable: active: n = 10 ½  at the top of the coil 
      plus n = 0.5 at the bottom of the coil 
        passive: 9 turns 
 size of coil: D=300 mm, d=15mm, n=20 
 
Lant: active: n = 4 ½   
        passive: 15 3/4 turns 
 size of coil: D=300 mm, d=15mm, n=20 
 
C:  2 x 6000 pF = 12000 pF  
 
 
Settings of spark gaps: 
 
Base of antenna ( tripode ) : 30 mm 
Feed through insulator:  14 mm 
Capacitor:   10 mm 
Cable termination:  13 mm 
 
 
6. Measurement equipment 
 
Network analyser HP 4195A plus coaxial directional coupler for long frequencies (LF) by TELEFUNKEN. 
 


