Rustika lamp FM transmission
di 1-7-2008 6:11

Dear Dietmar,

I have attached a collection of photos showing my first experiments 

with the FM transmitting magic lamp.

By coincidence, I was listening for the interference in a 1959 

Concert Boy 57 I restored recently.

Initially, I powered the lamp with the rated 220VAC, and heard a 60Hz 

buzz at certain frequencies on the FM dial.

Then I used a well regulated power supply. I hoped to get a clean 

tone, but there were always audible chaotic oscillations modulating 

the amplitude of an, otherwise clean, 95MHz sinewave.

I hope to play with the bulb further to see if the oscillations can 

be tamed into a clean oscillation.

I waved a strong magnet several inches away and the effect was quite strong.

The 95MHz frequency of oscillation depended on supply voltage.

I am copying this email to several people who will appreciate it.

If you find any of this material of interest to the original thread 

at RMORG, please feel free to use any of it.

For those that had not seen the english translation of the german 

thread at www.radiomuseum.org, please go to:

http://64.233.179.104/translate_c?hl=en&sl=de&tl=en&u=http://www.radiomuseum.org/forum/gluehlampe_als_ukw_stoersender.html 

Original German:

http://www.radiomuseum.org/forum/gluehlampe_als_ukw_stoersender.html
Best regards, and thank you very much for the magic lamp.

-Joe

Rustika spectra and jitter
do 10-7-2008 6:25

Dietmar,

I have attached the results of spectral and jitter measurements I 

made at work today on the Paulmann Rustika Light bulb. My colleague 

Adam Shou, helped with the spectral measurements, and collected the 

data I show in the pdf attachment.

The spectral measurements show that there is nothing out to 1GHz, 

past the first couple of harmonics.

The fundamental shows interesting pedestals of energy on either side.

One of the photos shows the setup and the extra care taken to prevent 

interference. I added an computer-style power RF filter at the bulb, 

inside the tin. I also coupled the RF with an RF isolation 

transformer made from a TV balun ferrite core.

With all this clean up, I did not see any amplitude modulation in the 

signal, but I saw a lot of jitter, as shown in the delayed timebase 

scope photos. With a B timebase delay of 2.5us the scope photos show 

5ns p-p of jitter. I think this calculates to 200kHz of p-p of FM deviation.

You see a CD player in the foreground of the setup. I used this 

player to drive a small solenoid coil, and was able to hear music on 

the Nordmende Transita radio. I got this beautiful radio recently for 

lest than $20USD.

The wide 200kHz FM deviation easily saturates the FM detector in the radio.

I seemed to get the biggest audio modulation when I aimed the ferrite 

slug in the audio driving solenoid, at the fillament gap that is tied 

to the external bulb terminals. The bulb ran around 220V. Varying 

this DC voltage by 20V shifted the frequency from 90MHz to 95MHz.

But there is a constant "grumble" in fm modulation. I wonder if this 

just ambient mechanical noise, or if something else, like vestigial 

gas in the bulb is causing this.

I wonder if I could trap some of this gas with an external foil 

around the bulb tied to several kV negative. I could get this voltage 

from an air ionizer. (Doug Coulter, what do you think?)

The FM jitter is extremely microphonic. Placing the radio speaker 

near the lamp, causes audio feedback oscillations.

If you feel that any material I sent you would be useful to the 

original german thread at RMORG, please feel free to add it. In the 

mean time I am copying this email to some friends.

Regards,

-Joe

p.s.: The google translated thread is at:

http://64.233.179.104/translate_c?hl=en&sl=de&tl=en&u=http://www.radiomuseum.org/forum/gluehlampe_als_ukw_stoersender.html%23post165078&usg=ALkJrhi3n0U2PP3BqQc7wXeZ4zEW0ntYMQ
The original german thread is at


http://www.radiomuseum.org/forum/gluehlampe_als_ukw_stoersender.html#post165078 

-Joe

Rustika frequency range and lack of AM

do 10-7-2008 18:35

Dietmar,
This morning, I made a brief measurement of frequency versus applied bulb voltage. At 180V the frequency was 50MHz, and at 240V the frequency was 100MHz.

Just below 180V the amplitude dropped suddenly to about half, but at the same frequency, suggesting that there is more than one oscillating site on the filament.

While I was sweeping this voltage range, I did not see any evidence of amplitude modulation on the scope. The bulb was in the square tin I showed before, and the supply was well filtered at VHF, and has very low ripple.

The reception on the FM radio still has the rumble that suggests 60Hz.

I could try a more extensive magnetic shielding setup as well as a more extensive sound shielding setup. I am thinking of multiple concentric tins for the magnetic shielding. But mechanical tin vibration will probably modulate the filament with minute magnetic disturbances.

Careful audio tone modulation applied to a horse shoe electromagnet with a small gap, may indicated areas on the bulb of highest modulation sensitivity.

A further thought on trapping residual gas with -HV on an external tin foil: It is very likely that such an strong E field will severely disrupt electron paths, unless it can be done far enough away from the filament. I also have no conception of gas pressure forces versus E field forces on gas ions. I am going to guess that the E field will have a negligible effect on trapping gas Ions, especially if they de-ionize.

Comments invited.
-Joe

do 10-7-2008 18:56

Hi Joe, 
What about using a  mu-shield of a scope tube to screen of magnetic fields?
 

Supprisingly I had some weeks ago the same lamp in my hands in an outlet store. I was looking for a tubular lamp to place in the anode cylinder of a broken tube (still looking for a suitable lamp). May be I will buy one now, as a form of curiosity.
 

regards,

eric

Rustika: Tamed!!!

di 15-7-2008 6:31

VERTICAL position

Scope shot Rustika_Horizontal_2.JPG shows the much quieter FM noise 

at rest with the bulb in the HORIZONTAL position.

The sound was very nice over my 1959 Grundig Concert Boy 57, but 

frequency drift of the Rustika bulb necessitated frequent retuning.

A more convenient way to listen to this drifty Rustika lamp FM 

transmitter was through a dirt-cheap scanning FM radio that is sold 

in department stores for a few dollars. The little PCB you see is 

such a radio, after I took it out of the pen it came housed in. Just 

scan up to the transmitting frequency of the bulb, and the scanning 

FM radio will follow the drift.

But the way to listen to the Rustika bulb in true style, may be 

through a 1950's Saba Konstanz Automatic 8 radio with tracking 

motorized tuning. (see last couple of photos off-ebay)

Comments invited,

-Joe

Latest Rustika Measurements, Calculations and Hollmann's  explanation

ma 1-9-2008 7:13

I have attached in the following attachment, my latest measurement 

results of VHF oscillations in the Rustika light bulb .

Rustika_FM_map_2-4.pdf

This file shows a map of FM modulation sensitivity as I moved a BNC 

cable end with 100Vp-p at 2kHz, around the surface of the bulb.

The color map shows that oscillations peak at the sweet spot I 

mentioned in earlier emails.

The next file shows the same effect at two additional frequencies, 

which are set by two different DC voltage drive levels.

Rustika_FM_2_FREQUENCIES.pdf

This file also includes the effect of the presence of the BNC cable 

without any audio drive signal, on the steady state Frequency 

emanating from the bulb.

The sweet spot in all these measurents is in the bulb quadrant that 

includes the Anode end.

The only gif attachment

Rustika_20_segment_cross-section_potentials_MaxwellSV.gif

Shows a finite-element electric field simulation of the cross-section 

of the bulb. This simulation was done in the freeware student version 

of MaxwellSV. The professional version of a different E-Field 

simulator, Quick-Field, can also show charge carrier path in this 

electric field. I have access to Quick-Field at work, but have not 

simulated the carrier path yet. This would elucidate the effect of 

multiplie filamentary anodes.

Finally, I attached a four-page excerpt from the original reference 

by Dr. Dietmar Rudolph in the thread at  www.Radiomuseum.org about 

oscillating incandescent light bulbs.

"Hollmann, H.E.: Physik und Technik der Ultrakurzen Wellen, Springer, 1936"

This first file is a simple scan of the the 4 pages in Hollmann's 

book about oscillations in tubes with filamentary Anodes and Cathodes.

Hollmann_Fadenrohren-150-153.pdf

This last file is my attempt at a editing a google translation of the 

german I recovered with OCR from the book scans. Any help with the 

translation would be greatly appreciated.

HOLLMANN_Filamentary_tubes.pdf

My current understanding has been iluminated by Hollmann's 

explanation of the filamentary tube oscillations as a retarding 

E-field type of oscillation that is usually used to explain 

Barkhausen oscillations and Klystron oscillations.

In the case of this bulb, the anode filaments behaves like the grid 

of a triode barkhausen oscillator, but there is no plate to reflect 

the electrons. A balistic sling-shot effect slings the electrons 

around the filamentary anode in  both directions around the anode 

filament simultaneously. Magnetics is not essencial to the effect, as 

can be seen in the first example shown in the book that has a cold 

filamentary Anode with zero DC current.

Note that the absense of the actual retarting plate of the triode 

Barkhausen oscillator type, helps orbital electrons moving in the 

diode filamentary tube, maintain much higher coherence than Ed Lyon 

has seen in his measurements of triode Barkhausen oscillations. My 

previous experiments show that it is easy to obtain better than 40dB 

of SNR in the Rustika oscillations.

The sweet spot of the oscillations on the bulb is also consistent 

with very coherent localized oscillation environment. I expect that 

if the filament segments were precisely parallel, instead of loosely 

zig-zag, a wider sweet spot of oscillations would be possible along 

the parallel segments.

If I understood the translation from Hollmann's German correctly, 

weak oscillations are possible in low preassure gas tubes.

I have also found that the very high FM sensitivity to small voltage 

variations on the order of 10's of mV on a shield covering the bulb, 

does not extrapolate into a broad VCO effect, when the shield voltage 

is moved about several volts.

Whenever I applied external DC voltages or DC magnetic fields to the 

bulb, I was only able to reduce the lowest voltage of oscillation, 

rather than increase it. This dashed my hopes of making the antique 

115V bulbs oscillate below 180V.

Comments invited,

-Joe

Hi Joe,

Would it be helpful, I buy you a 230V Rustica lamp??

eric

I have attached in the following attachment, my latest measurement 

results of VHF oscillations in the Rustika light bulb.

Snap>>>

<<<Snap

Whenever I applied external DC voltages or DC magnetic fields to the 

bulb, I was only able to reduce the lowest voltage of oscillation, 

rather than increase it. This dashed my hopes of making the antique 

115V bulbs oscillate below 180V.

Comments invited,

-Joe

