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Table 2 

 

 Vout              R          s 

   =     H(s) =      

 Vin    R + 1/(s*C)              s + 1/(R*C) 

 

Substitute  s = jω 
 
                    jω 

 H(jω) =     

             jω + 1/(R*C) 

                   ω 

The magnitude response |H(jω)| =     

     Sqrt(ω
2
 + 1/(R*C)

2
 ) 

 

The Phase Response  θ(jω) = 90º – tan
-1

(ω*R*C) 
 
Where ω = 2 * pi * Frequency 
 
Therefore, for 

Vin = 120 VAC  (120) 

R = 10 megohm   (10*10
6
) 

C = 160 pF/10*2.5 (40*10
-12

) 

Frequency = 60 Hz  (60) 

 

The magnitude of Vout is approximately 17.9 VAC  

The phase response is a phase lead of approximately 8.5 degrees. 
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Figure 14 (from Turns) 
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Figure 15 (Turns Table 17.12) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 (Nichicon Figure 1-1) 

 

 

 

 

Table 17.12 Composition (mol%) and properties of natural gas from sources in the United 

States [28]
a 

                                                                                                    Density
c
    HHV

d
 HHV

d 

Location  CH4  C2H6  C3H8  C4H10   CO2     N2     (kg/m
3
)     (kJ/M

3
)    (kJ/hg) 

 

Alaska 99.6 —     —      —      — 0.4 0.686 37,590 54,800 

Birmingham, 

AL 
90.0 5.0 — — — 5.0 0.735 37,260 50,690 

East Ohio
b 

94.1 3.01 0.42 0.28 0.71 1.41 0.723 38,260 52,940 

Kansas City, 

MO 

84.1 6.7 — — 0.8 8.4 0.772 36,140 46,830 

Pittsburgh, 

PA 

83.4 15.8     —      — — 0.8 0.772 41,840 54,215 

 
a   

Although not explicitly stated in Ref. [28], these gases appear to be pipeline gases.  
b  

Also contains 0.01 % H2 and 0.01% O2. 
c
 At 1 atm and 15.6°C (60 F). 

d  
Higher heating values for 1 atm and 15.6°C (60 F) [28]. 
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 Experiment 2      -1.27V  open circuit     Experiment 2     0.68 V (4.3 megohm load)  

 

   Figure 21a       Figure 21b 

 

 

 

              Experiment 3     -40 mV                Experiment 3    +1.39 V 

 

   Figure 22a        Figure 22b 
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     Experiment 4   100 Hz     +2.79 V to -7.2 V  Experiment 4  Leading Edge  -960 mV to 0 V 

 

   Figure 23a       Figure 23b 

 

 

 

        Experiment 4  Trailing Edge -640 mV to -1.20 V 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 23c  
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         Experiment 4     200 Hz    +2.24 V to -6.88 V              Experiment 4   Leading Edge  -760 mV to -120  mV      

    

   Figure 24a       Figure 24b 

 

 

 

       Experiment 4     Trailing Edge   -680 mV to -1.39 mV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 24c 
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Experiment 4   400 Hz   +1.84 V to -6.32 V    Experiment 4 Leading Edge -440 mV to +200 mV 

 

  Figure 25a       Figure 25b 

 

 

         Experiment 4 Trailing Edge   -1.63 V to -2.0 V 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 25c 
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        Experiment 4     1KHz +0.920 V to -4.88 V           Experiment 4  Leading Edge -340 mV to +440 mV  

 

   Figure 26a       Figure 26b 

 

      

 

             Experiment 4   Trailing Edge – Indistinct 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 26c 
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Table 4 - Thermionic Emission Test – 5U4GB Vacuum Tube 

 

5U4GB #1 Westinghouse  1/12/14  jm 

      

2 Filament(2)  0V  +5 VDC 2.94A 

8 Filament(8)  +5 VDC 2.93A  0V 

      

2 Filament(2)  Ref  Ref 

4 Plate 1  -0.93V  -3.46V 

6 Plate 2  -0.01V  -5.59V 

      

8 Filament(8)  Ref  Ref 

4 Plate 1  -5.68V  -0.09V 

6 Plate 2  -3.30V  -0.84V 

 

Figure 29 

 

 

Table 5 - Thermionic Emission Test – 5Y3 Vacuum Tube 

 

5Y3 #1 RCA  1/12/2014  jm 

      

2 Filament(2)  0V  +5 VDC 2.00A 

8 Filament(8)  +5 VDC 1.98A  0V 

      

2 Filament(2)  Ref  Ref 

4 Plate 1  -0.61V  -3.04V 

6 Plate 2  0.0V  -5.25V 

      

8 Filament(8)  Ref  Ref 

4 Plate 1  -5.37V  0.0V 

6 Plate 2  -3.00V  -0.51V 

      

 

Figure 30 
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    Table 6 - Thermionic Emission Test – 6X4 Vacuum Tube 

 

6X4 #1 Raytheon 1/13/14 jm     

       

3 Filament(3) 0V  3 Filament(3) +6.3DC 0.60A 

4 Filament(4) +6.3VDC 0.59A  4 Filament(4) 0V 

       

7 Cathode Ref  7 Cathode Ref 

6 Plate 1 -0.91V  6 Plate 1 -0.92V 

1 Plate 2 -1.14V  1 Plate 2 -1.17V 

       

7,3 Cathode, Filament(3) Ref  7,3 Cathode, Filament(3) Ref 

6 Plate 1 -0.91V  6 Plate 1 -0.93V 

1 Plate 2 -1.16V  1 Plate 2 -1.18V 

       

7,4 Cathode, Filament(4) Ref  7,4 Cathode, Filament(4) Ref 

6 Plate 1 -0.91V  6 Plate 1 -0.93V 

1 Plate 2 -1.16V  1 Plate 2 -1.19V 

       

3 Filament(3) Ref  3 Filament(3) Ref 

7 Cathode +2.50V  7 Cathode -3.67V 

       

4 Filament(4) Ref  4 Filament(4) Ref 

7 Cathode -3.66V  7 Cathode +2.52V 

 

Figure 31 
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   Table 7 - Thermionic Emission Test – 12X4 Vacuum Tube 

 

 

12X4 #1 RCA 01/13/2014 jm     

       

3 Filament 0V  3 Filament +12.6 VDC 0.32A 

4 Filament +12.6 VDC 0.32A  4 Filament 0V 

       

7 Cathode Ref  7 Cathode Ref 

6 Plate 1 -1.17V  6 Plate 1 -1.17V 

1 Plate 2 -1.04V  1 Plate 2 -1.05V 

       

7,3 Cathode, Filament(3) Ref  7,3 Cathode, Filament(3) Ref 

6 Plate 1 -1.17V  6 Plate 1 -1.17V 

1 Plate 2 -1.04V  1 Plate 2 -1.05V 

       

7,4 Cathode, Filament(4) Ref  7,4 Cathode, Filament(4) Ref 

6 Plate 1 -1.17V  6 Plate 1 -1.17V 

1 Plate 2 -1.05V  1 Plate 2 -1.05V 

       

3 Filament(3) Ref  3 Filament(3) Ref 

7 Cathode +1.66V  7 Cathode -4.70V 

       

4 Filament(4) Ref  4 Filament(4) Ref 

7 Cathode -4.70V  7 Cathode +1.83V 

 

Figure 32 
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Figure 33a 200 Hz;  10 Megohm Source;  Sine Wave;  No Flame 

 

 

 
 

Figure 33b 200 Hz;  10 Megohm Source;  Sine Wave;  Flame 
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Figure 34a 200 Hz;  10 Megohm Source;  Square Wave;  No Flame 

 

 

 

 
 

Figure 34b  200 Hz;  10 Megohm Source;  Square Wave;  Flame 
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Figure 35a 400 Hz;  10 Megohm Source;  Sine Wave;  No Flame 

 

 

 

 
 

Figure 35b 400 Hz;  10 Megohm Source;  Sine Wave;  Flame 
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Figure 36a 400 Hz;  10 Megohm Source;  Square Wave;  No Flame 

 

 

 

 
 

Figure 36b 400 Hz;  10 Megohm Source;  Square Wave;  Flame 
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Figure 39a   Mixer Test; Sine Waves (No Flame): 900 Hz (-7 dB); 1,300 Hz (-7 dB) 

 

 

 

900 Hz (-12 dB); 1,300 Hz (-12 dB); 400 Hz (-27 dB); 2,200 Hz (-27 dB); 500 Hz (-39 dB) 

Figure 39b   Mixer Test; Sine Waves (Flame): 
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900 Hz (-12dB); 1,460 Hz (-12 dB); 560 Hz (-27 dB); 2,360 Hz (-28 dB); 340 Hz (-37 dB)  

Figure 40  Mixer Test; Sine Waves (Flame) 

 

 

 

900 Hz (-12dB); 1,350 Hz (-12 dB); 450 Hz (-24 dB); 1,810 Hz (-32 dB); 2,260 Hz (-28 dB) 

 

Figure 41  Mixer Test; Sine Waves (Flame) 
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910 Hz (-9 dB); 1,410 Hz (-9 dB) 

 

Figure 42a  Mixer Test; Square Waves (No Flame) 

 

 

 

910 Hz (-15 dB); 1410 Hz (-15 dB); 500 Hz (-24 dB); 2,320 (-30 dB); 410 Hz (-41 dB) 

 

Figure 42b  Mixer Test; Square Waves (Flame) 
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210 Hz Fundamental 0 dB;  2
nd

 Harmonic -61 dB;  3
rd

 Harmonic -51 dB; 

5
th

 Harmonic -54 dB;  60 Hz -57 dB 

 

Figure 44  -  Johnson Counter Results 
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Figure 51a   Sine Wave; 435 Hz;  Flame Off 

 

 

 

 
 

Figure 51b   Sine Wave; 435 Hz;  Flame Off
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Figure 52a   Sine Wave; 435 Hz; Flame On 

 

 

 

 
 

Figure 52b   Sine 435 Hz; Flame On 
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Figure 56a   Square Wave; 435 Hz; Flame Off 

 

 

 

 
 

Figure 56b   Square Wave; 435 Hz; Flame Off 
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Figure 57a   Square Wave; 435 Hz; Flame On 

 

 

 
 

Figure 57b   Square Wave; 435 Hz; Flame On 
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Experiment 14  Detecting a harmonic signal produced by flame rectification;  

Signal Source: Symmetrical Square Wave 

Detector:  Simple Synchronous Detector 

Flame: Off 

 

Figure 68a 
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Experiment 14  Detecting a harmonic signal produced by flame rectification;  

Signal Source: Symmetrical Square Wave 

Detector:  Simple Synchronous Detector 

Flame: On 

 

Figure 68b 
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Figure 79a – Heterodyne Test – PLL Detector – Flame Off 

 

 

 
 

Figure 79b – Heterodyne Test – PLL Detector – Flame On 
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Figure 82a – Heterodyne Test – Simple Synchronous Detector – Flame Off 

 

 

 

 
 

Figure 82b – Heterodyne Test – Simple Synchronous Detector – Flame On 
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