"Li'l TC"


The following is a description of the small coil which I have built in the past couple of weeks.  It is pictured in the following hot-streamer files:

Li'L TC:
 Larger secondary, terminal, box 6" square.
Li' BANJO 1:

Sample streamers.
Li' BANJO 2:

 Another shot, nothing changed

Little BOTTOM 1:

 Size view showing capacitors at left, transformer at right.

Little BOTTOM 2:
Oblique view.

Little BOTTOM 3:


Front view showing Victoreen gap.

Littler TC:


View with smaller coil in place.

Littler STREAMERS:


Streamers with Victoreen gap..

Li'l SECONDARIES:


Top terminal, both secondaries, 6" steel scale.

Little TC details:

Top load:
 "Semi-toroid"*, about 3.5" OD and 1.5" thick

Smaller  Secondary:

Winding:
1.75" ID by 5.5 " long

Wire size:
 #36

Approx turns: 890

L1kHz:

9.59 mH

RDC:

170 ohms

Resonant frequency:     Approximately 650 kHz  (With topload)

Larger  Secondary:

Winding:
1.75" OD, 7.6" long

Wire size:
#34

Approx turns:1000

L1kHz:

9.01 mH

RDC:

119 ohms

Resonant frequency:     Approximately 650 kHz  (With topload)

Primary:
~7-3/4 turns,  3.5" ID x 1.4" long

Primary caps:
4 x 1900 uufd 30 kV ceramic filter capacitors in parallel

Transformer:   
 3 kV, 18 ma

Spark Gap #1:
Victoreen SGCA-2500D sealed voltage protector

Spark Gap #2:
Four 1/2" copper pipe couplings spaced 0.012: (3 gaps  total)

Spark Frequency: 
Approximately 1 kHz (jitters) either gap

Construction: 
Rather crummy, I fear.  After all, this is the "breadboard".

Results with smaller secondary:

        2-1/2" plus purple streamers from #26 "breakout wire" taped to top

terminal.  Without said wire about 4" very hot purple streamers to a screwdriver in the hand.  Get similar results with a 2" round brass doorknow for upper

terminal, but get a lot of discharge around the top of the winding. 

Almost no sound when there are no streamers.

        With the Victoreen gap replaced by the cylinder gap  get significantly greater streamers. Have  a problem with occasional inter-turn arcs when coupling set for max streamers.  Don't think there are any crossovers in the winding, but nor sure although I can't see any.  Winding this little secondary by hand took over two hours.  #36 wire is strong enough to handle, but small enough to cause problems when laying it on the form.

Comments 5/26:

1. Substitution of cylinder gap increased arc length to about 4.5" (purple), 4" (pretty white).  Gap is quiet, appears to quench well and doesn't seem to overheat after 2 minute run.

2. Substantial breakout (wandering streamers) from terminal, individual streamers about 4" long.

3. Map pin on top of terminal gives 4-1/2" plus vertical streamer.

4. Performance with smaller secondary somewhat less, as had to reduce coupling to eliminate coil arc over.

5. Using Zapper transformer spark rate drops to perhaps 400 average, very erratic.  Streamers appear to be of similar length, but less frequent and not as hot.  Still get breakout from terminal and long streamer with tack on top.  Suspect that I would have gotten hotter but shorter streamers if I'd closed up the gap a bit, but probably without breakout from terminal alone.  Will try that when ambition strikes again.

7. Input power measured with electrodynamic wattmeter is about 26 watts for Zapper, about 58 watts for original xformer.

Measurements 5/27/01:

Performance of large secondary with 18 ma transformer and cylinder gap:

~5-1/2" purple arcs to ground wire

~3-3/4" white arcs ditto

~3" streamers from terminal, continuous when ground wire closer than 6", otherwise intermittent.

~4-1/2" purple streamer from map pin on top of terminal

Bottom of secondary gets hot after 2 minute run

Strong smell of ozone.  Same odor as when sniffing air around UV germicidal lamp.

Miscellaneous earlier notes:

1. The transformer is a 3 kV, 18ma jobbie I salvaged from an old vacuum

gauge controller.  The Zapper transformer is one Terry gave me, and it is capable of about half as much power.  His measurements show 3.4 kV and 7.4 ma with 120 V input, and I measure 7.5 ma and 3.3 kV.

2. The gap is a Victoreen SGCA-2500D sealed voltage protector once

available from All for a buck each; there was some discussion on them

here at the time.  It's about 5/8" OD x 1-3/4" OD (going by memory, too

lazy to go down to the basement and measure it).  The 2.5 kV breakdown

voltage is a bit low for this transformer, and I get a significant

increase in streamer length when I substitute a straight gap set to

"just fire" on the transformer voltage alone.  There are two advantages

of the sealed gap.  First, it is small and required no construction. 

Second, it is SILENT!  I have plans to replace it with an adjustable

four cylinder gap some time soon, when I have the ambition.  There is

room for it in the box I am using.  Should give more streamer length

and, unfortunately, more noise.  I think that, at this rather small

power level (about 58 watts line input), the cylinder gap will work just

fine unblown.  It will be made from four 1/2" pipe couplers mounted

vertically on 1/16" glass epoxy board, to allow some convection

cooling.  I think that at the very small spacing of the individual gaps

it will quench OK, not get too hot (melt the board or whatever), and be

fairly quiet.  We'll see.

3. The box is indeed metal, but doesn't seem to make any difference at

all in the performance.  Get same tuning and output when I remove the

transformer/gap/capacitor assembly from the box and run it bare on the

bench.  The box can be approximated by a single low-resistance shorted

turn of about 7-1/2" OD and I think the coupling to the 3-1/2" OD

primary is pretty small; will calculate that and report later. 

